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Ife us gt & Tsh WA I SHa- hl TReRdT 0.79 &, a1 38k, 3H T

(a) 1.79 (b) 031 () 0.21% (d) 0.21
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(a) 22 (b) 24 () 23 (d) 26
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el B, &l a 991 b =T T §, @ LCM (p, ) @ : 1
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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(v)
v)
vi)
(vii)

(viii)

(ix)
)

This question paper contains 38 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Question numbers 1 to 18 are multiple choice questions (MCQs) and
question numbers 19 and 20 are Assertion — Reason based questions of 1 mark each.
In Section B, Question numbers 21 to 25 are very short answer (VSA) type questions,
carrying 2 marks each.

In Section C, Question numbers 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Question numbers 32 to 35 are long answer (LA) type questions
carrying § marks each.

In Section E, Question numbers 36 to 38 are case—study based integrated questions
carrying 4 marks each. Internal choice is provided in 2 marks question in each
case-study.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
3 questions of 2 marks in Section E.

22
Draw neat diagrams wherever required. Take m= - wherever required, if not stated.

Use of calculators is NOT allowed.
SECTION - A 20x1 =20

This section consists of 20 questions of 1 mark each.

1.

If the sum of zeroes of the polynomial p(x)=2x% — kN2x+1is V2,

then value of k is : 1
(@) V2 (b) 2 © 242 @5
If the probability of a player winning a game is 0.79, then the
probability of his losing the same game is : 1
(a) 1.79 (b) 0.31 (c) 0.21% (d) 0.21
If the roots of equation ax” + bx + ¢ = 0, a # 0 are real and equal, then
which of the following relation is true ? 1
(a) a—ﬁ (b) b =ac (c) ac—ﬁ (d) c—ﬁ

c 4 a
In an A.P., if the first term a = 7, nth term a,, = 84 and the sum of first
n terms s,, = — then 7 is equal to : 1
(a) 22 (b) 24 (c) 23 (d) 26
If two positive integers p and ¢ can be expressed as p = 18 ¢’b" and
g =20 a’b*, where a and b are prime numbers, then LCM (p, ¢) is : 1
(a) 2d°b* (b) 1804°b*  (c) 12 d%b* (d) 180 a’b*
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10.

11.

12.

13.

14.

15.

2
farE¢

s ABC & 3fid A(5, — 6), B(6, 4) @& C(0, 0) € a1 AD st 1
HTferR 2 1 AD o @eTs § -

(a) V68 FHE  (b) 2415 sHE  (c) 101 g (d) 10 3T

Ifd secO—tan O=m 2, dl secO +tan O I HH 2 :

(@) 1-% b -1 (o) % (d) —m

stferet 1,4,7,9, 16,21, 25 § & afz ot v deard e & 7% &, @ o
H Ao Uk TSI HE&AT AT hi TR &

2 1 1 2
(a) 3 (b) 3 (© 7 (d) 7
gl STihsl x|, X0, ...... Xy &S, o v [ SPE: 3T ARIRATE &,
%Qifi(xi—)_cjaﬂm%:

1

(@) nx () 1 © 2fi (d) 0
afe sgue & + px + ¢ H IIH, TgIE 4y — Sx — 6 % YR H gH &
SR &, Al p I AME E

5 5

@ -3 b) 5 () =5 (d) 10
Ife fogati (3, —5) a0 (x, —S5) FTF R T 15 TFE §, d x o AH 7
(a) 12,—-18 (b) —-12,18 (c) 18,5 (d -9,-12
ﬂﬁcos(ocﬁ-[}):()%,ﬁcos(azﬁjWqﬂ%:

1 1
@ = ® 5 (©) 0 @ V2
T 3 T HI G SN § HET TN TH WA ok JEI &ARA Rl Al
AL o T IEIT &R § STUM ®
(a) 1:1 (b)y 1:4 (c) 2:3 (d) 3:2
Tcdoh Y ok TSRSl ohl hH § STIEId i W Hod i< 1 J&I07 BT & -
(a) wETH (b) u=H (c) Ared (d) fomrem

YT 2 cm 9T Uk 319 ¥9 8 Hieaht el 1 T el ATk 3TRIaH o
¥ 1 ATIT 7

(a) % cucm (b) STTC cucm (c) 8771 cucm (d) 2%[ cucm
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10.

11.

12.

13.

14.

15.

3
(=]

AD is a median of AABC with vertices A(S, — 6), B(6, 4) and C(0, 0).
Length AD is equal to :

(a) /68 units (b) 2+/15 units (c) /101 units (d) 10 units

If sec © — tan O = m, then the value of sec O +tan O is :

1 2 1
@ 1— O -1 © o (@ —m
From the data 1, 4, 7, 9, 16, 21, 25, if all the even numbers are

removed, then the probability of getting at random a prime number
from the remaining is :

2 1 | 2
(2) 3 (b) 3 () 7 (d) 7
For some data x;, x, ...... x, with respective frequencies fi, f, ..... s

n -
the value of )’ f; (x,- —x) is equal to :
1

(a) nx (b) 1 ©) 2f; (d) 0
The zeroes of a polynomial x* + px + ¢ are twice the zeroes of the
polynomial 4x”— 5x — 6. The value of p is :

@ -3 0 3 © -5 (@ 10

If the distance between the points (3, — 5) and (x, — 5) is 15 units, then
the values of x are :

(a) 12,-18 (b) —12,18 (c) 18,5 (d —-9,-12
If cos (a0 + B) = 0, then value of cos(a ; B j is equal to :

1 1
@ - ® 5 (©) 0 (@ V2

A solid sphere is cut into two hemispheres. The ratio of the surface
areas of sphere to that of two hemispheres taken together, is :

(a 1:1 (b) 1:4 (c) 2:3 (d) 3:2
The middle most observation of every data arranged in order is called :
(a) mode (b) median (c) mean (d) deviation

The volume of the largest right circular cone that can be carved out
from a solid cube of edge 2 cm is :

47 Sn
(a) = cucm (b) 3

8% cucm (d) 2n cucm

cucm (c) 3
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(c) a3 ) ) .
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16. Two dice are rolled together. The probability of getting sum of

numbers on the two dice as 2, 3 or 5, 1s :
7 11 5 4
@ 3¢ b) 3¢ © 3¢ d 35
17. The centre of a circle is at (2, 0). If one end of a diameter is at (6, 0),
then the other end is at :
(@) (0,0) (b) (4,0) (¢) (=2,0) (d) (=6,0)
18. In the given figure, graphs of two linear equations are
shown. The pair of these linear equations is : v
(a) consistent with unique solution.
(b) consistent with infinitely many solutions.
(c) inconsistent. < o~ ,
X! X
(d) inconsistent but can be made consistent
by extending these lines. v!

Directions :

In Q. No. 19 and 20 a statement of Assertion (A) is followed by a

statement of Reason (R). Choose the correct option.

(a) Both, Assertion (A) and Reason (R) are true and Reason (R) is
correct explanation of Assertion (A).

(b) Both, Assertion (A) and Reason (R) are true but Reason (R) is
not correct explanation for Assertion (A).

(c) Assertion (A) is true but Reason (R) is false.

(d) Assertion (A) is false but Reason (R) is true.

19. Assertion (A) : The tangents drawn at the end points of a diameter
of a circle, are parallel.

Reason (R):  Diameter of a circle is the longest chord.

20. Assertion (A) : If the graph of a polynomial touches x-axis at only
one point, then the polynomial cannot be a quadratic
polynomial.

Reason (R): A polynomial of degree n(n >1) can have at most n
zeroes.

C3ABD/1/31 P.T.O.
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21.

22,

23.

24.

25.

=1 e Tt fem 1 5 719 I
Tx—2y=5dM 8+ Ty =15 3 399 I k! Hoafud hifg |
T B! THR F Bl g 52 Ui hl A K T H F AGTSA TH U
FrepTett T | Ffe T8 T I WO O R, ol 39 ST W@ I Ul § 9§
T U AGTSAT R T $H 9 % UM Al SH aTel R ST
TTRreRar T I |
(A) TH I HIRTC : 24/2 cos 45° sin 30° + 24/3 cos 30°

Srera
(B) afg A=60°gaem B=230°%, a Tcmiua hifoe o -

sin (A + B) =sin A cos B+ cos A sin B

@ e d, ABCD wF g+ ® b
formem faerut BD, s1o1 B qem 101 D <Rl

TufgfIa shear 2 |

fag Hifw -

(i) AABD ~ ACBD
(i) AB=BC

(A) fig R fF 523 = afde ge & 9 3= e 2 & 3
i HeT B |

A B

A=
(B) =wise fok @@ 5x11x17+3x11 U WIsT G (T00 98&) 7 |

Qus - T

TAEUS H 6 T 2 T8 Uciieh o 3 37k 2 |

26.

(A) & g T Hife frew fag @yj fagatt (1, 2) @ (2, 3) *
firem a1et T@rEve v faurtera et 21y 1 9 ot 3 i

AT
(B) fig A (-1, 1), B (-1, 6), C (3, 6) @1 D (3, —1) T% ma
ABCD sAm 8| afe P, Q, R @ S saw: yanefi AB, BC, CD @en
DA & 7ex fog € a1 fag HifSe % =qdsr PQRS & foshof wa-gmr
T TGS L 2 |
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SECTION - B

This section consists of 5 questions of 2 marks each.

21.

22,

23.

24.

25.

Solve the following system of linear equations
Tx —2y =15 and 8x + 7y = 15 and verify your answer.

In a pack of 52 playing cards one card is lost. From the remaining
cards, a card is drawn at random. Find the probability that the drawn
card is queen of heart, if the lost card is a black card.

(A) Evaluate : 2+/2 cos 45° sin 30° + 24/3 cos 30°
OR
(B) If A=60°and B =30° verify that :
sin (A +B)=sin A cos B+ cos A sin B

In the given figure, ABCD is a quadrilateral. C
Diagonal BD bisects /B and ZD both. b

Prove that :

(i) AABD ~ ACBD

(i) AB=BC A B

(A) Prove that 5 —2+/3 is an irrational number. It is given that NE)
is an irrational number.

OR

(B) Show that the number 5x11x17+3%11 is a composite number.
SECTION - C

This section consists of 6 questions of 3 marks each.

26.

(A) Find the ratio in which the point (% yj divides the line

segment joining the points (1, 2) and (2, 3). Also, find the value
of y.
OR
(B) ABCD is a rectangle formed by the points A (-1, -1), B (-1, 6),
C (3,6)and D (3, -1). P, Q, R and S are mid—points of sides
AB, BC, CD and DA respectively. Show that diagonals of the
quadrilateral PQRS bisect each other.

C3ABD/1/31
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27. TSI hl U Sl § e, el qon oS o EE: 48, 80 AT 144
FAAIS 2 | e Tcdeh I T Ush &l faug & AUl hl T &A1 T

B, 1l HH W HA fohdd HAU T TTaw=ehar gt ?

tan O cot0
. : =1+
28. fug g = cot® + —tan6 1 + secO cosecO

29. @ a9 ugd, W di oY T hit oy K A T off | g8 A uveEnq
61 AT T hT Y HT g @ S | 3 G R SAHE I [T HINT |
30. (A) @ TS ARG H, AB g9 1 H 7 A
O 3d =1 g 21 AQ, BP @1 PQ 31
T e g Rl d | g i
ZPOQ=90° 2| <

AU
(B) T =gdst ABCD & 3iad ta 8 Tuft forsam aren

S B
gd 39 YR T T 6 P, Q, R, S TNl 63 %, /
S s i quiar @ ¥ A AD L DC 2@ Pt -0
BC = 30 &t 3k BS = 24 ¥t & @ DC # K R
1 (-2 C

TS 1 SHITT | D

31. 14 o 9 U dOgd WEd S oSl 99 1= Beened w1 siw
1 Bt B A2 3@ e 1 S H ot arg o SEad 176 S R, o1 gEeh
ST aUT 3= A ma il |
T uE - |
TATUSH 4 T97 2 0 Teeh o 5 3R 2 |
32. = 21 9l ATl 99 T TH @9 hg W 60° HT IV AR T 2 | T
Hifu
(i) =T s |
(i) a SfaT gR SE1C ¢ Y JT@Ue 1 &% |
33. (A) UH 9O UG (AP.) % YUYW qUT ATSd UG HI MRS 32 B AAT
USRS 60 B | 39 ! T IUW UG AT AT ATd T | 39 J;
Jom| 20 gl w1 A off 71d FHifSw |
roan
(B) 40 USi I T THIGK I & TUW 9 UG ! ANHA 153 B qUT 3Hk
el : el T AN 687 B | 39 AT HT YUYW UG qYUT AT T
HIT | 37 9 & Tt vl 1 I oft 7T il |
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27. In a teachers' workshop, the number of teachers teaching French,
Hindi and English are 48, 80 and 144 respectively. Find the minimum
number of rooms required if in each room the same number of
teachers are seated and all of them are of the same subject. 3

28. Prove that : tand + cotd =1+ secO cosecO 3
1—cotO 1—tan©

29. Three years ago, Rashmi was thrice as old as Nazma. Ten years later,
Rashmi will be twice as old as Nazma. How old are Rashmi and
Nazma now ? 3

30. (A) In the given figure, AB is a diameter
of the circle with centre O. AQ, BP
and PQ are tangents to the circle.

Prove that ZPOQ = 90°. “ 3
OR
(B) A circle with centre O and radius 8 cm
is inscribed in a quadrilateral ABCD
in which P, Q, R, S are the points of
contact as shown. If AD s
perpendicular to DC, BC = 30 cm and R
BS =24 cm, then find the length DC. Do Q C 3
31. The difference between the outer and inner radii of a hollow right
circular cylinder of length 14 cm is 1 cm. If the volume of the metal
used in making the cylinder is 176 cm’, find the outer and inner radii
of the cylinder. 3

SECTION -D
This section consists of 4 questions of S marks each.
32. An arc of a circle of radius 21 ¢cm subtends an angle of 60° at the
centre. Find : S
(1) the length of the arc.
(i) the area of the minor segment of the circle made by the
corresponding chord.
33. (A) The sum of first and eighth terms of an A.P. is 32 and their
product is 60. Find the first term and common difference of the
A.P. Hence, also find the sum of its first 20 terms. 5
OR
(B) In an A.P. of 40 terms, the sum of first 9 terms is 153 and the
sum of last 6 terms is 687. Determine the first term and

common difference of A.P. Also, find the sum of all the terms
of the A.P. 5

C3ABD/1/31 Page 11 P.T.O.
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AUAT R
(B) @ T mhfa § PA, QB a1 RC y&sk AC
WHS E| A AP=x, BQ=y a1 CR =z L Q z
%, @ fog A L+ = L P
X z y A B C

35. s @rt fEehl S 6 Hiet 2, U HiAR o e wower 2 | 9t W ue fog
P @ @y % feR o1 37 S0 60° qT HAR % frex ¥ fog P o1 stemA
HU 45° 7| HAR hit S=mg qon foag Pl AR % uig @ g 3 A
(+/3 = 1.73 =hfim)

Tug - 3

TH WIS U 3 Th{UT 1T SATUTHA T & | Tedieh U9 ok 4 3R 2 |

36. T AWAHR &F & B Hl 200 THR
TR GRT G G (W) I HhT 71 A
T 2TEA hl YT 1 IS Q1 & WG
% hadl 128 ISl W & @ WAl 2 |

(i) ¥ "M ¢ foh TEA AT TdF g
# g @8 x IHE 2, ITH AT
=i fgema arfieror gro fefua Fifse |
(i) @a fgama wefieo o w9 # fdfEu |
(iii) (a) TOFEUE ¥ x T G G HIT |
T
(b) Teama Txfiewter 1 fgama g3 @ &1 Sl
37. fom = @ #1 WA 3| O9EH %
UH 1 " 75 d% wAMHd 75 TG 2

Ty Raarel & uE uwh fam w5 2
ST QU@
ATgeAl YA 38 W ferel g ae

I W Ifaurll e W 98 T ' W
zar 21 S off i <h gl g |® W
gar 3 a9 fam Sie W e Sfid
EIEIES
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34.

3S.

3

(A) If a line is drawn parallel to one side of a triangle to intersect
the other two sides in distinct points, then prove that the other
two sides are divided in the same ratio.

OR R
(B) In the given figure PA, QB and RC
are each perpendicular to AC. If P
AP =x, BQ =y and CR = z, then Q
X
1 1 1 Y
prove that < o= 5 i B e

A pole 6m high is fixed on the top of a tower. The angle of elevation
of the top of the pole observed from a point P on the ground is 60°
and the angle of depression of the point P from the top of the tower is
45°, Find the height of the tower and the distance of point P from the

foot of the tower. (Use V3= 1.73)
SECTION - E

This section consists of 3 Case-Study Based Questions of 4 marks each.

36.

37.

A rectangular floor area can be
completely tiled with 200 square
tiles. If the side length of each tile is
increased by 1 unit, it would take
only 128 tiles to cover the floor.

(1) Assuming the original length of
cach side of a tile be x units,
make a quadratic equation from
the above information.

(1) Write the corresponding quadratic equation in standard form.

(iii) (a) Find the value of x, the length of side of a tile by

factorisation.
OR
(b) Solve the quadratic equation for x, using quadratic formula.

BINGO is game of chance. e —

The host has 75 Dballs

numbered 1 through 75. Each Q Q Q

player has a BINGO card with | &
some numbers written on it. |

The participant cancels the number on the card when called out a

number written on the ball selected at random. Whosoever cancels all
the numbers on his/her card, says BINGO and wins the game.

C3ABD/1/31 Page 13
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= feu srfne, T UE @ awid @ o a % fam et | ugd 48 Tie
T H TS T |

el T8 T [ETEIRCIES
0-15 8
15-30 9
30-45 10
45-60 12
60-75 9
TR TSR & 3R W = % 3T i
(i) e @t fafaw |
(i) & ugelt g freprelt 78 off 3U THY UH WW TEA & e HI RN
TR oft ?
(iii) (a) TSU TTT ARSI T WIETSH A HITIT |
rEn

(b) Teu T sAfergi I FgeTh 1A HIT |

38. T wod & W1 1 fEmn s By ABC & R #1 g @R @ B
TEH 2| AB = 7 Hi. @1 BC = 15 #. ¥ | 3% g Th AR GET
YRR @il TR Tk 718 yeedi AC, BC @9 AB &1 38 P, Q dor R W &qsf
AT § qAT AP =x . 2|

A A
7m p P
R
\_°
"B 0 C

+— 15m —

ITIE MR o AR T 7 Y947 & I AT
(i) x % ug § AR il a8 T hifT |
(i) =gds BQOR for@ Tehr o1 =gyl 27
(iii) (a) PC =l &aS x % UG | T HIToT R x 1 A 1 I |
AT
(b) x = AW 1 I 3R I H B - &1 7 14 Fw |
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The table given below, shows the data of one such game where
48 balls were used before Tara said 'BINGO'.

Numbers announced Number of times
0-15 8
15-30 9
30-45 10
45-60 12
60-75 9

Based on the above information, answer the following :
(1)  Write the median class.

(1)) When first ball was picked up, what was the probability of
calling out an even number ?
(iii) (a) Find median of the given data.
OR
(b) Find mode of the given data.

38. A backyard is in the shape of a triangle ABC with right angle at B.
AB =7 m and BC = 15 m. A circular pit was dug inside it such that it
touches the walls AC, BC and AB at P, Q and R respectively such
that AP = x m.

jA
NNYAN

«— I5m —

Based on the above information, answer the following questions :
(1) Find the length of AR in terms of x.
(i) Write the type of quadrilateral BQOR.

(i11) (a) Find the length PC in terms of x and hence find the value
of x.
OR
(b) Find x and hence find the radius r of circle.

C3ABD/1/31 Page 15



C3ABD/1/31 Page 16



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
MATHEMATICS PAPER CODE 30/1/1

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc. may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them. In class -
X, while evaluating two competency-based questions, please try to understand given
answer and even if reply is not from marking scheme but correct competency is
enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should
be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given
in the Marking Scheme. If there is any variation, the same should be zero after deliberation
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (V') wherever answer is correct. For wrong answer CROSS ‘X" be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totalled up and written on the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded on the left-hand margin and
encircled. This may also be followed strictly.
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9 In Q1-020, if a candidate attempts the guestion more than once (without cancelling the
previous attempt), marks shall be awarded for the first attempt only and the other answer
scored out with a note “Extra Question”.

10 In Q21-038, if a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra Question”.

11 No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totalling of marks awarded to an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totalling on the title page.

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

16 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totalled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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Q. No.

MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 30/1/1)

EXPECTED OUTCOMES/VALUE POINTS

SECTION A
This section consists of 20 questions of 1 mark each.

Sol.

If the sum of zeroes of the polynomial p(x) = 2x2 — kN2 x+1 s V2,
then value of k is :

(&) V2 (b) 2 © 242 @ 5
() 2

Sol.

If the probability of a player winning a game is 0.79, then the
probability of his losing the same game is :
(a 1.79 (b) 0.31

(c) 0.21% (d) 0.21
(d) 0.21

Sol.

If the roots of equation ax® + bx + ¢ =0, a# 0 are real and equal, then
which of the following relation is true ?

h2 2
@ a="

2 _ _ _b
b™ = ac (¢) ac= (d) ¢= p

INE S

2

(© ac:b:

Sol.

In an A.P., if the first term a = 7, nth term a,, = 84 and the sum of first

n terms s, = — then n is equal to :

(a) 22 (b) 24

(c) 23 (d) 26
(c) 23

Sol.

(d) 180 &b
(d) 180 a*b*

If two positive integers p and ¢ can be expressed as p = 18 a°b* and

g =20 a’b*, where a and b are prime numbers, then LCM (p, ¢) is :
(a) 2d'b (b) 1804°h"  (c) 12 a*h*
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AD is a median of AABC with vertices A(5, — 6), B(6, 4) and C(0, 0).
Length AD 1s equal to :

(a) 68 units (b) 2415 units (c) /101 units (d) 10 units

Sol. (a) V68 units
£ If sec © — tan O = m, then the value of sec O +tan 0 1s :
1 > 1
@ 1 & -l @ o (d) —m
1

Sol. ©) —

8. From the data 1, 4, 7, 9, 16, 21, 25, if all the even numbers are
removed, then the probability of getting at random a prime number
from the remaining is :

2 1 1 2
@ % b) < © = @ =
1

9. _ ‘ _ _

For some data xy, x, ...... x, with respective frequencies £, f5, ..... f, .
1 —

the value of ) f; [xi —xJ is equal to :
|

(@) nx (b) 1 € Xf; (d) 0

Sol. (d)o

10. L .

The zeroes of a polynomial x* + px + ¢ are twice the zeroes of the
polynomial 4x”— 5x — 6. The value of p is :

5 5
@ -5 () 3 (©) -5 (d) 10

Sol. _5
(@) -2

1L If the distance between the points (3, —5) and (x, — 5) is 15 units, then
the values of x are :

(a) 12,-18 (b) —12,18 (c) 18,5 (d) -9,-12

Sol. (b) — 12,18
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12.

If cos (a + 3) = 0, then value of cos(Ot ;L ﬁ] is equal to :
@ = ®) > ©) 0 @) 2
2 2
Sol. 1
@ %
13 A solid sphere is cut into two hemispheres. The ratio of the surface
areas of sphere to that of two hemispheres taken together, is :
(@) 1:1 (b)y 1:4 (¢c) 2:3 (d) 3:2
Sol. (c)2:3
14. The middle most observation of every data arranged in order is called :
(a) mode (b) median (¢) mean (d) deviation
Sol. (b) median
15. . .
The volume of the largest right circular cone that can be carved out
from a solid cube of edge 2 cm is :
(a) an cucm (b) ST cucm (c) 8n cucm (d) 2% cucm
3 3 3 3
Sol. (d) 2?” cu cm
6. Two dice are rolled together. The probability of getting sum of
numbers on the two dice as 2, 3 or 5, 1s :
7 11 5 +
@ 3¢ (b) 36 © 3¢ (d) 9
Sol. 7
@ 52
17. : : . . _
The centre of a circle is at (2, 0). If one end of a diameter is at (6, 0),
then the other end is at :
(a) (0,0) (b) (4,0) (¢) (=2,0) (d) (=6,0)
Sol. (©)(-=2,0)
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18.

In the given figure, graphs of two linear equations are
shown. The pair of these linear equations is :

A
(a) consistent with unique solution. '
(b) consistent with infinitely many solutions. //'
(c) inconsistent. ;(17074;(
(d) inconsistent but can be made consistent /
by extending these lines. vy!
Sol. (a) consistent with unique solution

Directions :
In Q. No. 19 and 20 a statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option.

(a) Both, Assertion (A) and Reason (R) are true and Reason (R) is
correct explanation of Assertion (A).

(b) Both, Assertion (A) and Reason (R) are true but Reason (R) is
not correct explanation for Assertion (A).

(c) Assertion (A) is true but Reason (R) is false.

(d) Assertion (A) is false but Reason (R) is true.

19.

Assertion (A) : The tangents drawn at the end points of a diameter
of a circle, are parallel.

Reason (R):  Diameter of a circle is the longest chord.

Sol. (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation for Assertion (A).
20.

Assertion (A) : If the graph of a polynomial touches x-axis at only
one point, then the polynomial cannot be a quadratic
polynomial.

Reason (R): A polynomial of degree n(n >1) can have at most »
Zeroes.

Sol. (d) Assertion (A) is false but Reason (R) is true.
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SECTION B
This section consists of 5 questions of 2 marks each.

21. Solve the following system of linear equations

7x —2y =5 and 8x + 7y = 15 and verify your answer.
Sol. TX—2y=5 ----- (i)

8x+7y=15 ----- (i)

Solving equation (i) and (ii), we get

x=1,y=1 1+%

Verification of answer Yo

' In a pack of 52 playing cards one card 1s lost. From the remaining

22 k of 52 playi d dis 1 h ini

cards, a card is drawn at random. Find the probability that the drawn

card is queen of heart, if the lost card is a black card.
Sol. Total number of remaining cards = 51 1

. 1

P (getting queen of heart) = o1 1
23.(A) Evaluate : 2~/2 cos 45° sin 30° + 2\/5 cos 30°
Sol. 1! V3 Votlp + 1/

Zﬁxﬁx2+2\/§x2 2+Y2 + Y2

= 4 Y%

OR

23.(B) If A = 60" and B = 30", verify that :

sin (A +B)=sin A cos B + cos A sin B
Sol. LHS =sin (60° + 30°) =sin 90° =1 1

RHS = sin 60° cos 30° + cos 60° sin 30°

3 3 1 1
= £ X £ +-x=-=1 1
2 2 2 2
~ LHS =RHS
7
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24,

In the given figure, ABCD is a quadrilateral.
Diagonal BD bisects /B and /D both.
Prove that :

(i) AABD ~ ACBD

(i) AB=BC A B

Sol.

(i) In AABD & ACBD c
23=24 Y

oo L
~ AABD ~ ACBD &

(i) AABD = ACBD
- AB=BC

25 (A)

Prove that 5—2@ is an irrational number. It is given that \/5
is an irrational number.

Sol.

Assuming 5 — 2+/3 to be a rational number.

Let5-2V3 = %Where a and b are integers & b+0

:>\/§:5b

-a
2b

Here RHS is rational but LHS is irrational.

Therefore our assumption is wrong.

Hence, 5 — 2v/3 is an irrational number.

Yo

Yo

Ya
Ya

OR

25. (B)

Show that the number 5x11x17+3%11 1s a composite number.

Sol.

5x11x17+3x11=11x(5x17 +3)

=11x 88 or 11 x 11 x 23
It means the number can be expressed as a product of two factors other than

1, therefore the given number is a composite number.

Yo

Yo
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SECTION C
This section consists of 6 questions of 3 marks each.

2 2

26. (A) 9
Find the ratio in which the point [3 y) divides the line
segment joining the points (1, 2) and (2, 3). Also, find the value
of y.
Sol. Let AP:PB=Kk:1
1.8
LRkl 8 K e (23) 1
k+1 5 (“3'},}
_ E i ] /
—k=3 (12) &
~ required ratio is 3: 2. A
3x3+2x2 _ 13 L
342 5
OR
26. (B) , . .
ABCD is a rectangle formed by the points A (-1, —1), B (-1, 6),
C (3,6)and D (3, —1). P, Q, R and S are mid—points of sides
AB, BC, CD and DA respectively. Show that diagonals of the
quadrilateral PQRS bisect each other.
Sol . . -1-1 —-1+6)\ . _ E -
Co-ordinates of point P are ( 5 ) i.e. ( 1, 2) B(-1.6) Q  c@.6 Y
Co-ordinates of point Q are (_1;3,6:—6) ie. (1,6) P R Ya
Co-ordinates of point R are (3%36;—1) ie. (32) AClL-1)S DG-D Yy
. . -1+3 —-1-1) .
Co-ordinates of point S are ( > T) ie. (1,-1) 1
. . . . 1+1 6-1) . 5
Co-ordinates of mid point of diagonal QS are (TT) ie. (1, E) 1
5 5
Co-ordinates of mid point of diagonal PR are (%&> i.e. (1, 5) 73

Since coordinates of mid point of QS = coordinates of mid point of PR
Therefore, diagonals PR and QS bisect each other.
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217.

In a teachers' workshop, the number of teachers teaching French,
Hindi and English are 48, 80 and 144 respectively. Find the minimum
number of rooms required if in each room the same number of
teachers are seated and all of them are of the same subject.

Sol. Minimum number of rooms required means there should be maximum
number of teachers in a room. We have to find HCF of 48, 80 and 144.

48=2"x3 Z
80=2*x5 &
144 = 2% x 32 Y2
HCF (48, 80, 144) = 2°=16 Y
Therefore, total number of rooms required = g + % + % =17 1
28. tan 6 0
Prove that : — = - cot =1 +secO cosecO
l—cot® 1—tan®
Sol. sinf cosf
cos@ sinf
LHS = (sinB@ — cosH) + (cosBO —sind) &
sin@ cosf
_ 1 [sinze _ cosze] 1
B (sinf—cos0) L cosb sinf
_ 1 (sinf—cos0)(sin?0+ cos?6+ sinbcosh) 1
B (sinB—cos8H) sinfcos0O
-t
" sinfcos6

=1 + secl cosecO = RHS

Yo
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29.

Three years ago, Rashmi was thrice as old as Nazma. Ten years later,
Rashmi will be twice as old as Nazma. How old are Rashmi and
Nazma now ?

Sol.

Let present age of Rashmi and Nazma be x years and y years respectively.
Therefore, x—3 =3 (y-3)
or Xx—-3y+6=0
and Xx+10=2(y +10)
or x-2y-10=0
Solving equations to get x =42,y = 16

= Present age of Rashmi is 42 years and that of Nazma is 16 years.

30. (A)

A

In the given figure, AB is a diameter
of the circle with centre O. AQ, BP
and PQ are tangents to the circle.
Prove that Z/POQ = 90°.

A

Sol.

A

Join OR.

AAOQ = AROQ = £A0Q = LROQ ----- (i)
ABOP = AROP = £BOP = £ROP  ----- (i)
Since ZAOR + £ROB = 180°

= 2£Q0R + 2£ROP = 180°

= £QOR + £ROP = £POQ =90°

Yo

Yo
Yo

Yo

OR
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30. (B)

A circle with centre O and radius 8 cm

is inscribed in a quadrilateral ABCD
in which P, Q, R, S are the points of
contact as shown. If AD is
perpendicular to DC, BC = 30 cm and
BS = 24 cm, then find the length DC.

Sol.

Join OP and OQ.
BR=BS=24cm
~CR=6cm

= CQ=6cm

Also, DQ=0P=8cm
Hence, DC=8+6 =14 cm

Yo
Yo
Yo
Yo

31.

The difference between the outer and inner radii of a hollow right
circular cylinder of length 14 cm 1s 1 cm. If the volume of the metal
used in making the cylinder is 176 cm’, find the outer and inner radii
of the cylinder.

Sol.

Let outer radius be r> cm and inner radius be rycm.
Sr—rp=1-- (i)

Volume of metal used = 176 cm?®

= % X 14 X (122 —r1?) = 176

= 2 + =4 ---- (ii)

Solving (i) and (ii), we get

r2=§or2.5 , r1=§or 15

Therefore, outer radius = 2.5 cm and inner radius = 1.5 cm

Yo

Yo
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SECTION D
This section consists of 4 questions of 5 marks each.

32. An arc of a circle of radius 21 c¢m subtends an angle of 60° at the
centre. Find :
(1) the length of the arc.
(i1) the area of the minor segment of the circle made by the
corresponding chord.
Sol.
/2\
A B
(i)  Length of the arc AB = 2 x ? x 21 X % 1%
=22cm &
(i)  Area of sector OALB = % x 21 x 21X % =231 cm? 1
Area of AOAB = x 21 x 21 = 1% 2 1%
Area of minor segment = (231 - Ml—ﬁ) cm? Yo
or (231 — 190.95) = 40.05 cm?
33.(A) _ : :
The sum of first and eighth terms of an A.P. is 32 and their
product is 60. Find the first term and common difference of the
A.P. Hence, also find the sum of its first 20 terms.
Sol. atag=32=2a+7d=32 ----- Q) 1
axa=60=a(a+7d)=60 ----- (i) 1

Solving (i) & (ii), we get
a=2ora=30
and d=4ord=-4
First term and common difference of A.P. are 2 and 4 or 30 and - 4

respectively.
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Now, fora=2&d=4
S20 =10 (4 + 76) = 800
andfora=30&d=-4
S20 =10 (60 — 76) =— 160

Yo

Yo

OR
33.(B) )
In an A.P. of 40 terms, the sum of first 9 terms 1s 153 and the
sum of last 6 terms is 687. Determine the first term and
common difference of A.P. Also, find the sum of all the terms
of the A.P.
Sol. Here n = 40,
So==[2a+8d] = 153 =a+4d=17 - (i) 1
and Sao — Sz4 = 687 0Or agg + agg + ag7 + azg + agg + agg = 687
= 6a + 219d = 687 or 2a + 73d = 229 ---- (ii) 2
solving (i) and (ii) togeta=5,d =3 1
Also, Sq0 = 42—0 (10 + 39 x 3) = 2540 1
34.(A) . . : :
If a line is drawn parallel to one side of a triangle to intersect
the other two sides in distinct points, then prove that the other
two sides are divided in the same ratio.
Sol. Correct figure, given, to prove and construction 4xY% =2
Correct proof 3
OR
34. (B) R
In the given figure PA, QB and RC
are each perpendicular to AC. If p
AP = x, BQ = y and CR = z, then Q =
ro ethatlJrl—l ) ’
prov X z oy A B C
Sol. APAC ~ AQBC 1
.-.§=£orl—E - (i) 1

BC ~ x  AC
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ARCA ~ AQBA 1
V2 A or 2= 4B i
bl re= (i) 1
Adding (i) and (ii)
y n y _ BC+AB Y
X z AC
X z y
35. S .
A pole 6m high is fixed on the top of a tower. The angle of elevation
of the top of the pole observed from a point P on the ground is 60°
and the angle of depression of the point P from the top of the tower is
45°. Find the height of the tower and the distance of point P from the
foot of the tower. (Use V3 = 1.73)
Sol. Correct figure 1
f
6m
T 45°
'h'm|
l 60°/ 450
A X P
Let BC be the pole and AB be the tower of height ‘h” m.
o_a._h
tan45°=1= < 1
=h=x ---(i) Yo
h
tan 60° = /3 = %6 1
=h+6=xV3 - (ii) &
15
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Solving (i) & (ii) to get

h=

and

3(3+1)=8.19
x=8.19

Yo
Yo

Therefore, the height of tower is 8.19 m and the distance of point P from the

foot of the tower is 8.19 m

SECTION E
This section consists of 3 Case-Study Based Questions of 4 marks each.

36.

A rectangular floor area can be

completely tiled with 200 square

tiles. If the side length of each tile is
increased by 1 unit, it would take
only 128 tiles to cover the floor.

(1)  Assuming the original length of
each side of a tile be x units,
make a quadratic equation from
the above information.

(i) Write the corresponding quadratic equation in standard form.

(ii1) (a) Find the value of x, the length of side of a tile by

factorisation.

OR
(b) Solve the quadratic equation for x, using quadratic formula.

Sol. (i) 200 x%=128 (x + 1)
(i)  25x?=16x%+32x + 16
= 9x?>-32x-16=0
(i) (@A) 9x*-32x-16=0
= (x+4)(x-4)=0

—4
x¢?so,x:4

OR
_ 324+v1024+576 __ 32140
@)  (b)x= 5 =5

—4
x¢?so,x=4
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37.

BINGO is game of chance.
The host has 75 balls
numbered 1 through 75. Each
player has a BINGO card with
some numbers written on it.

QWY QY

The participant cancels the number on the card when called out a

number written on the ball selected at random. Whosoever cancels all
the numbers on his/her card, says BINGO and wins the game.

The table given below, shows the data of one such game where
48 balls were used before Tara said 'BINGO'".

Numbers announced Number of times
0-15 8
15-30 9
3045 10
45-60 12
60-75 9

Based on the above information, answer the following :

(1)  Write the median class.

(ii)) When first ball was picked up, what was the probability of
calling out an even number ?
(iii) (a) Find median of the given data.

OR

(b) Find mode of the given data.

Sol.

Number announced | 0—15 | 15-30 | 30-45 | 45-60 | 60— 75
Number of times (f) | 8 9 10 12 9
cf 8 17 27 39 48=N
. N
(I) ; = 24
~ median class is 30 — 45 1
(i) P (picking up an even number) = % 1
48
(iii)  (a) Median :30+¥x 15 1
=40.5 1
OR
(i)  (b) Modal class is 45 — 60 2
Mode = 45 + ———— x 15 1
2%x12—-10-9
=51 s
17
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38.

A backyard is in the shape of a triangle ABC with right angle at B.
AB =7mand BC = 15 m. A circular pit was dug inside it such that it
touches the walls AC, BC and AB at P, Q and R respectively such
that AP =x m.

A
jm
k
B0 c T

—15m —> e JoE

Based on the above information, answer the following questions :

(i) Find the length of AR in terms of x.

(i1) Write the type of quadrilateral BQOR.

(iii) (a) Find the length PC in terms of x and hence find the value

of x.
OR
(b) Find x and hence find the radius r of circle.

Sol. Q) AR =xm 1
(i)  Quad. ORBQ is a square. 1
(iii) (@ PC=8+x Ya

AC?= (8 + 2x)? =49 + 225 =274 1

= 8+2x=+v274
— x ==3V27% (4 08 approx. Y2

OR

(iii))  (b) AC?= (8 + 2x)? =49 + 225 =274 1

= 8+2X=+v274
=X= _8+;/m or 4.28 approx. Y

Hence, radius r=7-x=7 - (—4 + @)

)

Therefore, radius of the circle is (11 - T) m or 2.72 m approx.

- (-2

or 2.72 approx.
V274
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(iii) @8 — & 4 97 g&r 1 & 18 7% Fglaswedia (MCQ) 77 397 G&7 19 TF 20
ST T a7eb STETRT 1 37 & Fo7 & |

(iv) TU5— &7 g7 G121 825 7% 37 Tg-FT0T (VSA) YR & 2 35 & Fo7 & |

(v) GUS— THJo7 G&IT26 @ 31 T Tg-ITRIT (SA) ¥hR & 3 3H & Fo7 8 |

(vi) GIS— ¥ 7 J57GEIT 32 T 35 T 1 -3iT (LA) IPR 5 371 & Jo7 3 |

(vii) GUS — &F § 97 G&IT 36 T 38 T JahUT 37¢737 STEMRA 4 371 & ¥97 8 | 9%
AT I T STAND 95T 2 b1 & F97 4 17T TR & |

(viii) J¥7-T7 H GH a9 787 13T 77 & | Tef, @vs— @ & 2 F5+1 4, @Ue— T 3 2 Jo41
B, GUe— § 3 2 J5] § 79 GUS-F & 3 Fo1 7 ARk 19T H7T 1€ 1597 T & |

(ix) WW@?W&NWW/WWﬁH:%W Tl 39T 7

157 TR &Y
(x) ogpeict BT ITIT AT E /
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(it) This question paper is divided into FIVE Sections — A, B, C, D and E.
(iit) In Section—-A questions number 1 to 18 are Multiple Choice Questions

(MCQs) and question number 19 and 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section—B questions number 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section-C questions number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section—D questions number 32 to 35 are Long Answer (LA) type

questions, carrying 5 marks each.

(vii) In Section—E question number 36 to 38 are Case Study based questions
carrying 4 marks each. Internal choice is provided in 2 marks questions

in each case-study.

(viii) There is no overall choice. However, an internal choice has been provided
in 2 questions in Section-B, 2 questions in Section—C, 2 questions in

Section—D and 3 question in Section—E.
. . . 22 .
(ix) Draw neat diagrams wherever required. Take = = ra wherever required,

if not stated.

(x) Use of calculator is NOT allowed.

30/2/1/DA2AB/21 P.T.0.
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TE-% 20 x 1 =20

THEIS | 20 I3 & YT TAH T H1 1 AH & |

1. kwragad s e gl e 3x —y + 8 =0 dMM6x —ky + 16 =0

Fffd &9 8 3 B 8, 8 1
@A) -2 B) 2
© 5 O -3

2. fog P, foigatt A4, —5) @2 B(1, 2) %! fieT aTet {@T@ve i 5:2 % SITd § Siedi & |

feig P o fcanies & : 1
5 -3 11
® (33 ® (7o)
13 13
© (7o) o [0
3. uHHHTH %G (A.P) ot a, —a,, =488, H M AW 2 1
A) 12 (B) 16
€ -12 D) -16
4, ﬁ;’ﬂ'l?lﬂ'ﬁﬁav_{mxz+x+1=0%1?f: 1
(A) dTEdfeeh AT HAH & | (B) AT |
(C) areafess aen =T 8 | (D) drEdfess &g |

QRO EEICELOLELRIECEUOEEEIOELOEEEOEOOCEEIOCCOCEEICEEO)
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SECTION - A 20x1=20

This section consists of 20 questions of 1 mark each.

1. The value of k for which the system of equations 3x —y + 8 = 0 and

6x — ky + 16 = 0 has infinitely many solutions, is 1
A) -2 B) 2

1 1
(C) 2 (D) - 2

2. Point P divides the line segment joining the points A(4, —5) and B(1, 2) in

the ratio 5:2. Co-ordinates of point P are 1
5 -3 11
A —,— B —.,0
@ (27 CHEX)
13 13
C —.,0 D 0,->
©) ( - j (D) = j
3. The common difference of an A.P. in which a;5—a;,; =48, 1s 1
A 12 (B) 16
© -12 (D) -16
4.  The quadratic equation 2 + x + 1 =0 has roots. 1
(A) real and equal (B) 1irrational
(C) real and distinct (D) not-real

QLROCEEIOLLROCEEEECOEEEIOCEOEEEIOLCOCREIECEOOECOEICEEU
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afg HCF (2520, 6600) = 40 3R LCM (2520, 6600) = 252 x k8, A k HTAF 2 :
(A) 1650 (B) 1600
(C) 165 (D) 1625

@ 1 3TRId § AABC fe@mn w1 & 3R DE || BC 8, /¢ AD = 5 cm, DB = 2.5 cm

a1 BC =12 cm%,FﬁDEW%:
A

5 cy\
D E
2.5 cm/ \
B

12 cm C
(A) 10 cm (B) 6cm
(C) 8cm (D) 7.5cm

I sin 0 =cos 0, (0° <0< 90°) %, dl (sec 0 - sin O) HTAF B :
() ﬁ ®) 2
© 1 D) o

T T Teh H1Y 3IDTA U | SHT UTET U1 TS AT <61 I 10 H 31feres 319 <A1 iidresar
2

@ 3 ®
© 15 o 15

aﬁawBagqamh3x—7é€5§w§,aﬁi+%aﬂm%:

@ - ® 3

© 3 ® -

3w

-
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If the HCF (2520, 6600) = 40 and LCM (2520, 6600) = 252 x k, then the

value of k 1s
(A) 1650 (B) 1600
(C) 165 (D) 1625

In the given figure AABC is shown. DE is parallel to BC. If AD = 5 cm,
DB =2.5 cm and BC = 12 cm, then DE is equal to

B 12 cm C
(A) 10cm (B) 6cm
(C) 8cm (D) 7.5cm

If sin 6 = cos 0, (0° < 0 < 90°), then value of (sec 0 - sin 0) is :

@) ﬁ ® 2

©€) 1 D)y o

Two dice are rolled together. The probability of getting the sum of the two
numbers to be more than 10, 1s

@ 3 ® ¢
© 15 O 15

If o and B are zeroes of the polynomial 5x2 + 3x — 7, the value of ot B 1s

3

A) = B 3

3w

~J |t

© 3 ®) -
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10.

—
po

p—t
w0

(=155

3

[=];d
g TmEy Biysi ABC au1 PQR o UitdTd 699T: 56 cm 9T 48 cm & | PQ/AB sTsR

2
(A) (B)

(©) D)

I3 |
J|co 3|6

. ABTYT CD T 3 1 QI ST & S P 9 gfd=eig it g | 0 3§ § 9l oM g :

(A) AADP~ACBA (B) AADP~ ABPC
(C) AADP ~ ABCP (D) AADP~ ACBP

Ife fopegl 3TTehel o T Y&TUT hl T 2 T &1 fadT ST, A7 I TTehg] T HIEH
(A) 2 ¥ I | (B) 2n ¥ g I |
(C) =& | (D) 2 ¥ ¥ & S |

Teh S99 H SIS ¢ (o1 T 6 § 55 Toh hl TEATE 3ehd & | T H § ATgosl Th HIe
FrepTe T 39 W 3ifehd H&HT o Teh qUT a1 F&AT BIH ohi ITTIehdT & :

A) 35 B) =5

© 1o D) 79

30/2/1/DA2AB/21
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The perimeters of two similar triangules ABC and PQR are 56 cm and
48 cm respectively. PQ/AB is equal to 1

(A) (B)

|3 w3
|00 3o

(© D)

AB and CD are two chords of a circle intersecting at P. Choose the correct

statement from the following : 1

D

/)

C
A
(A) AADP ~ACBA (B) AADP ~ABPC
(C) AADP ~ABCP (D) AADP ~ACBP

If value of each observation in a data is increased by 2, then median of the

new data 1
(A) 1increases by 2 (B) increases by 2n
(C) remains same (D) decreases by 2

A box contains cards numbered 6 to 55. A card is drawn at random from

the box. The probability that the drawn card has a number which is a

perfect square, is 1
7 e

(A) 3o B 35
1 9

© 7o D) %o

30/2/1/DA2AB/21 P.T.0.
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14.

p—t
ot

—
o

—
=

p—t
®

=

=]

& TS (|, g O 9T g4 W foig P & o cfead wi-t@rd PA 3 PB @it 18
g IZIﬁPA=5cm%,?ﬁABﬁFFﬂ'§%:

).

(A) 5cm B) 5/2cm
©) 2\/g cm (D) 10cm

XOYZ T 31 & fmes 3id X(=3, 0), 0(0, 0), Y(0, 4) T Z(x, y) & | 35 T
IECEARCCIER

A) 53T B) /53
(©) 2 + y25oh1s (D) 43FE
AT 9T (ALP.) —29, —26, —23, ..., 61 HIHHATIS 168 ?
(A) 11a (B) 16af
(C) 10af (D) 31at

& TE 3Thfa H O hg It I W wWE-1@1 AT ® | I LCAT = 40° 2, @1 ZCBA

TITC[%:
B

40° |
A T
(A) 70° (B) 50°
(C) 65° (D) 40°

&
<

v

Teh THETT o ¥Te, ITEATUhT 37T hefT o fiehan sl gRI JTedish ST =T & | 39
T SHEAT & ITHTRT T

(A) TIETH (B) dwgTh

(C) =i (D) dfER

30/2/1/DA2AB/21
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14. In the given figure, tangents PA and PB to the circle centred at O, from
point P are perpendicular to each other. If PA =5 cm, then length of AB is

equal to 1

).

(A) 5cm (B) 52 cm
©) 2\/3 cm (D) 10cm

15. XOYZ is a rectangle with vertices X(-3, 0), O(0, 0), Y(0, 4) and Z(x, y). The
length of its each diagonal is 1

(A) 5 units (B) /5 units
(C) x2+ y? units (D) 4 units

16. Which term of the A.P. —29, —26, -23, ....., 611s 16 ? 1
(A) 11th (B) 16tk
(C) 10th (D) 31st

p—t
=

In the given figure, AT is tangent to a circle centred at O. If ZCAT = 40°,

then ZCBA is equal to 1
B

40°

v

&
~

(A) 70° (B) 50°
(C) 65° (D) 40°

18. After an examination, a teacher wants to know the marks obtained by
maximum number of the students in her class. She requires to calculate

of marks. 1
(A) median (B) mode
(C) mean (D) range

QLROCEEIOLROCEEEEEOOEEEIOCEOOECEEIOLCOCREIECEOOEEOEICEEU
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e : e 19 7T 20 F TR YA H T ARTHU (A) % S1E T a%h e (R) e & |

o 1 4wt fereped gfe

(A) THI ATHHLA (A) T Th H2F (R) T & | Toh HUA (R), ATHHLA (A) i =
HATR |

(B) <M 310he (A) 9T dh oH (R) T @ | deh 2 (R), 3110heH (A) i e
TE TR |

(C) AMHUT (A) T & g doh H2H (R) 3T 3 |

(D) SANTHUT (A) 3 & TTe(h db v (R) T 2 |

19. 3R (A) :’JﬁsinA=%(O°<A<900)%,FﬁcosAaﬂﬂﬂ%@% | -

T HAT (R) : T 1971 0 o TTT sin2 0 + cos2 0 = 1.

20. BT (A) : 10 cm T IS &I THT DI TohIR AR T & o7 T T4 ST IOl
T8 &%e 1200 cm?2 § |

T e (R) : =1, TEhl Y11 10 cm B, o T Heteh i &%et 100 cm? # |

gis - g

THEEH 5 JH & aAT I Ah o 2 3 2 |

21. FTHEA (15)", Th YTehd HEAT n < fIT, 37k 0 T THTH & Tehell & ? SHROT ST |

30/2/1/DA2AB/21

QRO EEICELOLELRICEOEEEIELOEEEOOEOOCEEIOCCOCEEICEEOT)



(=155

3

[k
Directions : In Question 19 and 20, Assertion (A) and Reason (R) are

given. Select the correct option from the following :

(A) Both Assertion (A) and Reason (R) are true. Reason (R) is the correct

explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true. Reason (R) does not give

correct explanation of (A).
(C) Assertion (A) is true but Reason (R) is not true.

(D) Assertion (A) is not true but Reason (R) is true.

22

1
19. Assertion (A):Ifsin A = 3 (0° < A <90°), then the value of cos A is 3

Reason (R) : For every angle 0, sin?0 + cos2 60 = 1. 1

20. Assertion (A): Two cubes each of edge length 10 cm are joined together.

The total surface area of newly formed cuboid is 1200 cm?2.

Reason (R) : Area of each surface of a cube of side 10 cm is 100 cm?. 1

SECTION - B

In this section, there are 5 questions of 2 marks each.

21. Can the number (15)", n being a natural number, end with the digit 0 ?

GGilve reasons. 2

30/2/1/DA2AB/21 P.T.0.
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3

D)

. A shifste T 3fist A(1, 0), B(=5, 0) @2 C(-2, 5) & &t Byt ABC et iysi 2 |

. (@) 2 sin?30° sec 60° + tan? 60° T T AT I |

CIUE]

(b) AfE 2 sin (A + B) =+/3 @ cos (A — B) = 1 &, a1 10 A d1 B i H19 1
HhifSe, 0 <A, B, (A + B) < 90°.

. 2178 3BT H, AB @1 CD, shg O et ot ohl & sl @t & | 91 ZBAC = Z/DCA ?

9 I T Y HIfT |

. (a) Teg3Tl (3, —5) AT (-1, 6) I THAM AT T@REvE W@l y = x G Foh dTa |

fowmfsa g 2
37T

(b) A3, 0), B(6, 4) a1 C(-1, 3) T AABC = 3fi¥ g | Tiferest BE i &faTs 3ma
SHifST |

Qg -

THEEHGIHEAAIAFR F 3 3h 8 |
(a) Ife Th GHIA IS (A.P.) % 9UH m Tel o1 INTHS 36 UUH n 981 (m # n) %
e o THM 8, T GTST o6 6 Y2H (m + n) UEH 1 AMTHSA 3 8 |
JAYAT

(b) Teh HHI A1 & o SHHATTA el o1 ANTHS 24 & TUT b 11 b1 ATHA 194 B |
T T 1T |

30/2/1/DA2AB/21
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Find the type of triangle ABC formed whose vertices are A(1, 0), B(-5, 0)

and C(-2, 5). 2

)
po

)
0

(a) Evaluate : 2 sin2 30° sec 60° + tan? 60°. 2
OR

(b) If 2 sin (A + B) =\/§ and cos (A — B) = 1, then find the measures of
angles A and B. 0 <A, B, (A + B) <90°. 2

)
-~

In the given figure, AB and CD are tangents to a circle centred at O. Is
/BAC = ZDCA ? Justify your answer. 2

25. (a) In what ratio is the line segment joining the points (3, —5) and (-1, 6)
divided by the liney = x ? 2
OR
(b) A(3, 0), B(6, 4) and C(-1, 3) are vertices of a triangle ABC. Find
length of its median BE. 2
SECTION - C

This section consists of 6 questions of 3 marks each.

)
o

(a) If the sum of first m terms of an A.P. is same as sum of its first n
terms (m # n), then show that the sum of its first (m + n) terms is zero. 3

OR

(b) In an A.P., the sum of three consecutive terms is 24 and the sum of
their squares is 194. Find the numbers. 3

30/2/1/DA2AB/21 P.T.0.
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97. TagHfufr/5 & sfdm g@n 2 |

©e0®

)
®

(a) @ TS APl H, shg O =TeT I hI TH TH-W@T PQ & U1 LBAQ = 30° &, I

g9isu f BP = BQ |
Q
30°
Fgan

(b) & TS IR H, AB, BC, CD 1 DA g O aTl I 6l T9-1@Md § |1 Th
=qdst ABCD st & | g foh

ZAOB + ZCOD = 180°
D C

A B

l+secO—tanO 1-sin0
"l+secO+tan®  cosO -

7
:

30. Wk qden d 100 feenfi o 50 49 g 37k fie feg mu g -

ITH : 0-10 | 10-20 | 20—-30 | 30—-40 | 40 —50
Terenfiat <6 v 12 23 34 25 6
Tt gry gtg 3TeRt 1 T1ey T hifsw |

2-3Teh1 <h! Ueh TEAT T 3hTS T 31oh 3Hh C&TS o 37 H 5 T & | GHI 37ehl I UMHHe
36 2 | §&AT 1 ST |

30/2/1/DA2AB/21
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27. Prove that \/g 1s an irrational number. 3

28. (a) In the given figure, PQ is tangent to a circle centred at O and
ZBAQ = 30°; show that BP = BQ. 3

(b) In the given figure, AB, BC, CD and DA are tangents to the circle
with centre O forming a quadrilateral ABCD. 3
Show that ZAOB + ZCOD = 180°

D C

A B

l+secO—tanB 1-—sinb
1+secO+tan®  cosO

29. Prove that

30. In a test, the marks obtained by 100 students (out of 50) are given below : 3
Marks obtained : 0-10 | 10-20 | 20—-30 | 30—40 | 40-50

Number of students : 12 23 34 25 6

Find the mean marks of the students.

31. In a 2-digit number, the digit at the unit’s place is 5 less than the digit at
the ten’s place. The product of the digits is 36. Find the number. 3

30/2/1/DA2AB/21 P.T.0.
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T EUE H 4 T & | T T 5 3ehi H1 ¥ |
32. (a) Aoy faf gr fe gefisstor fem v gt 3Ta il
3x+y+4=0dAqM3x—y+2=0

CUE]]

(b) ORI I Tk THET T 40 37 ITH hU Safeh Tceh T&l 3T o 3 37 it 9 I3

TTAd 3T RT 1 3Tk el AT | Ife Tk Tl ST b 4 376 el 9T Tdeh Toid I
% 2 30 e, A1 IW 50 Iieh firelll | g A gY o 3o @l oot & s fen &,
FeT T <hl HEAT AT I |

33. (a) 3fe foreft Frvgst <Y weh YT < wwieR 311 §1 el ol - i faigadt w wfoese
FHH o foTe ws W i s, 1 g i fo6 A 3171 g1 yod v & 3eTa |
fawiioa g1 ST € |

3
(b) TS Y ABC i Yot AB 3R AC @1 AIfeshl AD U 31 B1gsl PQR &
13l PQ 3R PR a1 ATfeeht PM @ shAST: AT 8 | g915W 76 AABC ~
APQR |

34. FETS 45 m 9Tl Ush AT5< 813 o 3er ¥, gueh! faadiq fesnadi @ 319 ot <1 g 6
JTEHA 10T 30° T 60° I T 3 | Ffe TES oh! firet™ arefl &1 +15e 813 o U &
TS 2, o STt % e st gl 7ma R | (/3 = 1.73 <o 1)

35. 5.6 m 591 % U 99 % Uk FrsT@vg @1 aftm 20.0 m 2 | rave 1 &Ewd 1
I |

30/2/1/DA2AB/21
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SECTION -D

This section consists of 4 questions of 5 marks each.
32. (a) Using graphical method, solve the following system of equations : 5
3x+y+4=0and3x—-y+2=0
OR

(b) Tara scored 40 marks in a test, getting 3 marks for each right
answer and losing 1 mark for each wrong answer. Had 4 marks been
awarded for each correct answer and 2 marks been deducted for each
wrong answer, then Tara would have scored 50 marks. Assuming
that Tara attempted all questions, find the total number of questions

in the test. 5

33. (a) If a line is drawn parallel to one side of a triangle to intersect the
other two sides in distinct points, then prove that the other two sides

are divided in the same ratio. 5
OR

(b) Sides AB and AC and median AD to AABC are respectively
proportional to sides PQ and PR and median PM of another triangle
PQR. Show that AABC ~ APQR. 5

34. From the top of a 45 m high light house, the angles of depression of two
ships, on the opposite side of it, are observed to be 30° and 60°. If the line
joining the ships passes through the foot of the light house, find the
distance between the ships. (Use \/5 =1.73) 5

35. The perimeter of a certain sector of a circle of radius 5.6 m is 20.0 m. Find

the area of the sector. 5

30/2/1/DA2AB/21 P.T.0.
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O ce)

Qug -
39 QUS T 3 YhUUT TR I3 2 R I s % 4 31 £ |
36. T g g1 § 30 oW Uhehl TS T t Jehvg o Ig AT SIS, I IIR(CH fog
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e
SECTION - E

This section consists of 3 case based questions of 4 marks each.

36. A ball is thrown in the air so that t seconds after it is thrown, its height h

metre above its starting point is given by the polynomial h = 25t — 5t2.

h(t)

o 620 6o '
Observe the graph of the polynomial and answer the following questions :
(1) Write zeroes of the given polynomial.
(11) Find the maximum height achieved by ball.
(111) (a) After throwing upward, how much time did the ball take to
reach to the height of 30 m ?
OR
(111) (b) Find the two different values of t when the height of the ball was
20 m.

The word ‘circus’ has the same root as ‘circle’. In a closed circular area,
various entertainment acts including human skill and animal training are
presented before the crowd.

A circus tent is cylindrical upto a height of 8 m and conical above it.

The diameter of the base is 28 m and total height of tent is 18.5 m.
= T

Based on the above, answer the following questions :

(1) Find slant height of the conical part.

(11) Determine the floor area of the tent.

(111) (a) Find area of the cloth used for making tent.
OR

(111) (b) Find total volume of air inside an empty tent.

Y
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38. In a survey on holidays, 120 people were asked to state which type of
transport they used on their last holiday. The following pie chart shows

the results of the survey.

Observe the pie chart and answer the following questions :

(1) If one person is selected at random, find the probability that he/she
travelled by bus or ship.

(11) Which is most favourite mode of transport and how many people
used 1t ?

(111) (a) A person is selected at random. If the probability that he did
not use train is 4/5, find the number of people who used train.

OR

(111) (b) The probability that randomly selected person used aeroplane is
7/60. Find the revenue collected by air company at the rate of ¥
5,000 per person.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
MATHEMATICS PAPER CODE 30/2/1

General Instructions: -

1 You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any magazine
and printing in News Paper/Website etc may invite action under various rules of the Board and
IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly
adhered to and religiously followed. However, while evaluating, answers which are based on
latest information or knowledge and/or are innovative, they may be assessed for their
correctness otherwise and due marks be awarded to them. In class- X, while evaluating two
competency-based questions, please try to understand given answer and even if reply is not
from marking scheme but correct competency is enumerated by the candidate, due marks
should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should
be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each evaluator on the
first day, to ensure that evaluation has been carried out as per the instructions given in the Marking
Scheme. If there is any variation, the same should be zero after deliberation and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking of individual evaluators.

6 Evaluators will mark (V) wherever answer is correct. For wrong answer CROSS X’ be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totalled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.
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9 In Q1-020, if a candidate attempts the guestion more than once (without canceling the previous
attempt), marks shall be awarded for the first attempt only and the other answer scored out
with a note “Extra Question”.

10 In Q21-038, if a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra Question”.

11 No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the
Examiner in the past :-

e Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totalling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totalling on the title page.

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

16 Any un assessed portion, non-carrying over of marks to the title page, or totalling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totalled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 30/2/1)

Q. No. EXPECTED OUTCOMES/VALUE POINTS Marks
SECTION A
This section consists of 20 questions of 1 mark each.
1.
The value of k for which the system of equations 3x — y + 8 = 0 and
6x — ky + 16 = 0 has infinitely many solutions, is
(A -2 B) 2
_ 1 1
© 5 D) -
Sol. |(B)2 1
2.
Point P divides the line segment joining the points A(4, —5) and B(1, 2) in
the ratio 5:2. Co-ordinates of point P are
‘5 -3 BN
A [—)—] B) [—.0]
(A) 372 (B) 7Y
© (Lo o (022)
N -
Sol. 13 1
C)|—=.0
© (7 )
3|Page
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3. The common difference of an A.P. in which a;; —a,;; =48, is
(A) 12 (B) 16
(€) -12 (D) -16
Sol. (A) 12 1
4' . . 9
The quadratic equation x= +x + 1 =0 has roots.
(A) real and equal (B) 1irrational
(C) real and distinct (D) not-real
Sol. | (D) not-real 1
5.
If the HCF (2520, 6600) = 40 and LCM (2520, 6600) = 252 x k, then the
value of k is
(A) 1650 (B) 1600
(C) 165 (D) 1625
Sol. (A) 1650 1
6.
In the given figure AABC is shown. DE is parallel to BC. If AD = 5 cm,
DB =2.5cm and BC = 12 em, then DE 1is equal to
A
5ecm
D E
2.5 cm
B 12 cm C
(A) 10cm (B) 6ecm
(C) 8cm (D) 75cm
Sol. [ (C)8cm 1

4|Page
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. If sin 6 = cos 6, (0° < 6 < 90°), then value of (sec 6 - sin ) is :
1
A 7 ®) 2
C) 1 (D) 0
Sol. ©1 1
8.
Two dice are rolled together. The probability of getting the sum of the two
numbers to be more than 10, is
1 1
A 3 ® &
7 1
© 15 D) 19
Sol. 1 1
(D)
9.
. bl p— 1 ]- .
If o and B are zeroes of the polynomial 5x- + 3x — 7, the value ofa + B is
3 3
A — B 3
3 5
© = M —
Sol. 3 1
©?2
10. The perimeters of two similar triangles ABC and PQR are 56 cm and
48 cm respectively. PQ/AB iz equal to
7 6
@A) 3 B) 7
7 8
© 5 D) =
Sol. 6 1
(B)
5|Page
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11.

statement from the following :

(A) AADP ~ACBA (B) AADP ~ ABPC
(C) AADP ~ ABCP (D) AADP ~ACBP

AB and CD are two chords of a circle intersecting at P. Choose the correct

Sol. | (D) AADP~ACBP

MS_X_ Mathematics_041_30/2/1_2023-24

1
12.
If value of each observation in a data is increased by 2, then median of the
new data
(A) increases by 2 (B) increases by 2n
(C) remains same (D) decreases by 2
Sol. | (A) increases by 2 1
13.
A box contains cards numbered 6 to 55. A card is drawn at random from
the box. The probability that the drawn card has a number which is a
perfect square, is
&) 5o B 55
1 5
© 10 D g
Sol. 1 1
© 5
6|Page
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14.

In the given figure, tangents PA and PB to the circle centred at O, from

point P are perpendicular to each other. If PA = 5 c¢m, then length of AB is

equal to

(A) Hcm (B) 5/2cm

(C) 2+/bcm (D) 10cm
Sol. | (B)5v2cm 1
15.

XOYZ is a rectangle with vertices X(—3, 0), O(0, 0), Y(0, 4) and Z(x, y). The

length of its each diagonal is

(A) 5 units (B) \B units

(C) x%+ y= units (D) 4 units
Sol. | (A) 5 units 1
16. Which term of the A.P. —29, —26, -23, ..... ,611s 167

(A) 11th (B) 16tk

(C) 10tk (D) 31st
Sol. | (B) 16" 1
17. In the given figure, AT is tangent to a circle centred at O. If ZCAT = 40°,

then ZCBA is equal to

B
0]
C
40¢° o
A T

(A) 70° (B) 50°

(C) 65° (D) 40°
Sol. | (D) 40° 1
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18.
After an examination, a teacher wants to know the marks obtained by
maximum number of the students in her class. She requires to calculate
of marks.
(A) median (B) mode
(C) mean (D) range
Sol. | (B) mode 1
Directions : In Question 19 and 20, Assertion (A) and Reason (R) are
given. Select the correct option from the following :
(A) Both Assertion (A) and Reason (R) are true. Reason (R) is the correct
explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true. Reason (R) does not give
correct explanation of (A).
(C) Assertion (A) is true but Reason (R) is not true.
(D) Assertion (A) is not true but Reason (R) is true.
19.
1 2y2
Assertion (A) : If sin A = 3 (0° < A < 90°), then the value of cos A is %E
Reason (R) : For every angle 6, sin?6 + cos26 = 1.
Sol. | (A) Both Assertion (A) and (R) are true. Reason (R) is the correct 1
explanation of Assertion (A)
20.
Assertion (A) : Two cubes each of edge length 10 cm are joined together.
The total surface area of newly formed cuboid is 1200 cm*=.
Reason (R) : Area of each surface of a cube of gide 10 cm is 100 cm?.
Sol. | (D) Assertion (A) is not true but Reason (R) is true. 1
8|Page
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SECTION B
In this section, there are 5 questions of 2 marks each.
21.
Can the number (15)", n being a natural number, end with the digit 0 ?
(Give reasons.
Sol. [ 15" =5"x 3" 1
A number ends with zero if it has two prime factors 2 and 5 both. Since 15"
does not have 2 as a prime factor, so it can’t end with zero 1
22. Find the type of triangle ABC formed whose vertices are A(1, 0), B(-5, 0)
and C(-2, 5).
Sol. |A(1,0) B(-50) C(-2)5)
AB=(-5-1)2+(0-0)2=6 1/2
BC = /(=5 + 2)2 + (0 — 5)% = /34 9
CA=,/(14+2)2+(0—-5)2=+34
~ BC=CA 1
So, AABC is isosceles.
23(a). o, R
Evaluate : 2 sin= 30° sec 60° + tan~ 60°.
Sol. | 5in?30° sec 60° + tan?60°
12 2 1%
ZZX(E) ><2+(\/§)
=4 Ya
OR
23(b). If2sin (A+B) = \ﬁ and cos (A — B) = 1, then find the measures of
angles Aand B.0 <A, B, (A+ B) < 90°.
Sol.
sin(A+B) =2 = A+B=60°... (1) "
9|Page




c0s(A—B)=1=A—-B=0°...(2) Y5

Solving (1) and (2), we get A = B = 30° 1
24,

In the given figure, AB and CD are tangents to a circle centred at O. Is

ZBAC = ZDCA ? Justify your answer.
Sol.

Join OA and OC Vo

OA = 0C

£0AC = £0CA Ya

Also, 2O0AB = 20CD

= £0AC + 20AB = £0CA + £0CD Y%

= /BAC = «DCA &
10| Page
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25(a).
In what ratio is the line segment joining the points (3, —5) and (-1, 6)
divided by the liney =x ?
Sol.
.B
(/17 6)
BT %)
(5,/5
Let the required ratio be K:1
. . -K+3 6K-5 1
Coordinates of point P are (K T Xo 1)
Point P lieson liney = x = —+32 = %3 1
y K+1 K+1 72
Solving, we get K = g
~ Required ratio is 8: 7 1,
OR
25(b).
A3, 0), B(6, 4) and C(-1, 3) are vertices of a triangle ABC. Find
length of its median BE.
Sol. ) ) ) 3
Mid-point of AC is E (1,5) 1
Length of median BE
— —1)2 _ 32 = ’&5 5V5
—\/(6 1)+ (4 2)— 2 O 1
SECTIONC
This section consists of 6 questions of 3 marks each.
1l1|Page

MS_X_ Mathematics_041_30/2/1_2023-24



26(a).
@) If the sum of first m terms of an A.P. is same as sum of its first n
terms (m # n), then show that the sum of its first (m + n) terms is zero.
Sol.
S =S,
= >[2a+ (m—-1)d =3[2a+ (n - 1)d] 1
= 2a(m—n) = dn? —m?) —d(n — m) 1
=>2a=—-d(m+n-1)
or2Za+(m+n—-1)d=20 Yo
i.e.,Sm+n=mT+"[2a+(m+n—1)d]=O Yo
OR
26(b).
In an A.P., the sum of three consecutive terms is 24 and the sum of
their squares is 194. Find the numbers.
Sol. | Letthe numbersbea—d,a,a+d Yo
1
~a—d+a+a+d=24 &
= a=28
Also, (a—d)? +a%+ (a+d)? =194
= (8-d)?+8%2+(8+d)? =194 1
=d?’=1=d=+1
Ya
~ Numbers are 7, 8, 9 or 9,8,7 1y
27. - . .
Prove that \/5 1s an irrational number.
Sol. | Let+/5 be a rational number.
~\5 = % , where g#0 and let p & q be co-prime. &
502 = p?> = p?is divisible by 5 = p is divisible by 5 ----- (i) 1
= p = S5a, where ‘a’ is some integer
25a = 50 = 0% = 5a%> =q? is divisible by 5 = q is divisible by 5 ----- (i) 1
(1) and (ii) leads to contradiction as ‘p’ and ‘q’ are co-prime. A
=~ /5 is an irrational number.
12|Page
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28(a).
In the given figure, PQ 1s tangent to a circle centred at O and

ZBAQ = 30°; show that BP = BQ.

Sol.

Join OQ Ya
0OQ=0A

= /2=30° Y2
/3=90°-30° =60° Y
/4=90°-60" =30° Yy
£6=/1+,/2=60° A
Hence £5=90° -60° =30° = 24 1y
. BP=BQ

OR
13|Page
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28(D).

In the given figure, AB, BC, CD and DA are tangents to the circle

with centre O forming a quadrilateral ABCD.

Show that ZAOB + ZCOD = 180°
D C

A B

Sol.

D R C

A P B

Join OP, OQ, OR and OS

Yo

APOB = AQOB

= z1=£2 1

Similarly 23 = 24,45 = 26,27 = £8 Yy

Now, £1+£2+£3 + 24 4+ 25+ 26 + 27 + 28 = 360° Ya

= 2(21+4£8 + 24 + £5) = 360°

. 2AOB + 2COD = 180° Y
l4|Page
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29.
p h l+sec6—tan6 1-sinb
rove that l+secO+tan®  cos O
Sol. 20 _tan? _
LHS = (sec” 6—tan” 0) + (sec 6 —tan 6) .
1+secO+tan®
_ (secO—tan0)(secO+tan0+1)
1+secO+tan®
= secO—-tan6 1
1 sin©
cos® cosO
_ 1-sin© _ RHS 1
coso
30.
In a test, the marks obtained by 100 students (out of 50) are given below :
Marks obtained : 0-10 | 10-20 | 20— 30 30 —40 | 40— 50
Number of students : 12 23 34 25 6
Find the mean marks of the students.
Sol. Marks Number of « fx
Obtained | students (f;) i i
0-10 12 5 60 1%
10-20 23 15 345 marks
20 - 30 34 25 850 for
correct
30-40 25 35 875 table
40 - 50 6 45 270
Total 100 2400
Mean = 220 1
100
=24 1y
15|Page
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31.
In a 2-digit number, the digit at the unit’s place is 5 less than the digit at
the ten’s place. The product of the digits is 36. Find the number.
Sol. | Letdigit at ten’s place be x
then digit at unit’s place=x — 5 Ya
X(x—-5) =36 Yo
= x*-5x-36=0 s
(x=9)(x+4)=0 Yo
X#-430,X=9 Yo
.. Required number is 94 1
SECTION D
This section consists of 4 questions of 5 marks each.
32(a).
Using graphical method, solve the following system of equations :
3x+y+4=0and3x—-y+2=0
Sol.
Y
x+y=-4 X-y=-2
X X
5 4 -3 2 e 1 2 3 2 markS
for each
correct
line
Correct solutionx = -1,y = -1 1
OR
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32(b).
Tara scored 40 marks in a test, getting 3 marks for each right
answer and losing 1 mark for each wrong answer. Had 4 marks been
awarded for each correct answer and 2 marks been deducted for each
wrong answer, then Tara would have scored 50 marks. Assuming
that Tara attempted all questions, find the total number of questions
in the test.
Sol. | Let number of correct answers be x and
number of incorrect answers be y
3X-y=40 1%
4x —2y =50 1%
Solving, we getx =15,y =5 1
.. Total number of questions = 20 1
33(a) If a line is drawn parallel to one side of a triangle to intersect the
other two sides in distinct points, then prove that the other two sides
are divided in the same ratio.
Sol. | Correct Given, to prove, figure, construction Yo xX4=2
Correct proof 3
OR
33(b). - N - _ :
Sides AB and AC and median AD to AABC are respectively
proportional to sides PQ and PR and median PM of another triangle
PQR. Show that AABC ~ APQR.
Sol. A P
PR YTw w
E
Correct figure 1
17|Page




Produce AD to E such that AD = DE and join EC
Produce PM to N such that PM = MN and join NR
AADB = AEDC

~ AB=EC

Similarly, PQ=NR

G, AB_AC_ AD
M BQ PR~ PM

AE
EC AC 5

“NR PR PN
2
- AAEC ~ APNR

= z1=£2

Similarly, 23 = 24

Hence £1 + 23 =22+ 24 or LA = 2P
AB AC

Also,ﬁ = ﬁ

~ AABC ~ APQR

Yo

Yo

Yo

Yo

34.

From the top of a 45 m high light house, the angles of depression of two
ships, on the opposite side of it, are observed to be 30° and 60°. If the line
joining the ships passes through the foot of the light house, find the

distance between the ships. (Use \/_3 =1.73)

Sol.

C X

Let AB be the light house and C and D be positions of ships.

1 mark
for
correct
figure

MS_X_ Mathematics_041_30/2/1_2023-24
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tan 60° = /3 = i 1
y
=y=153 Y
tan 30° = 1.5 1
J3 x
= x =453
Ya
Distance between two ships = x+y = 60~/3
=60 x 1.73=103.8m 1
35.
The perimeter of a certain sector of a circle of radius 5.6 m is 20.0 m. Find
the area of the sector.
Sol.
2r+ 29 _ g
360
= 112+ 2x 22 x5.6x—0 20 2
7 360
Solving, we get 6 = 90° 1
.. Area of sector = §x5.6x5.6xﬂ 1
7 360
= 24.64 m? 1
SECTION E
This section consists of 3 case based questions of 4 marks each.
19|Page
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36.
A ball is thrown in the air so that t seconds after it is thrown, its height h
metre above its starting point is given by the polynomial h = 25t — 5t=.
h(t) i
i
|
i
i
i
I
t
00 G0 6.0
Observe the graph of the polynomial and answer the following questions :
(i)  Write zeroes of the given polynomial. 1
(i1) Find the maximum height achieved by ball. 1
(i11) (a) After throwing upward, how much time did the hall take to
reach to the height of 30 m ? 2
OR
(i11) (b) Find the two different values of t when the height of the ball was
20 m. 2
Sol. Q) Zeroes of the polynomial are 0 and 5 1
(i)  Maximum height achieved by ball
2 1
=25x2-5x%(3) &
2 2
125 1
=, or 31.25m 72
(iii)  (a) —5t% + 25t =30 Y
1
=t2-5t+6=0 /2
= (t—2)(t—-3)=0 y,
t+3, t=2 Yo
OR
(i) (b) —5t% + 25t = 20 1
=t -5t+4=0 Y
= (t—4)(t-1)=0 1
=t=41 s
20|Page
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37. The word ‘circus’ has the same root as ‘circle’. In a closed circular area,
various entertainment acts including human skill and animal training are
presented before the crowd.
A circus tent is cylindrical upto a height of 8 m and conical above it.
The diameter of the base is 28 m and total height of tent is 18.5 m.
Wt s
Based on the above, answer the following questions :
(1) Find slant height of the conical part. 1
(11) Determine the floor area of the tent. 1
(111) (a) Find area of the cloth used for making tent. 2
OR
(111) (b) Find total volume of air inside an empty tent. 2
Sol. Q) Height of conical part = 18.5 -8 = 10.5m Yo
Radius of conical part = 14 m
Slant height = /(10.5)2 + (14)2 = 17.5m Ya
(ii)  Floor area = % X 14 x 14 = 616 m? 1
(iii)  (a) Area of cloth used
=2xZX14x8+2x14x175 1
= 1474 m? 1
OR
(iii)  (b) Volume of air inside the tent
22 1 22 1
=—X14X14%X8+=-X—Xx14%x14x10.5
7 3 7
= 7084 m3 1
21|Page
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38. In a survey on holidays, 120 people were asked to state which type of
transport they used on their last holiday. The following pie chart shows
the results of the survey.
Observe the pie chart and answer the following questions :
(i) If one person is selected at random, find the probability that he/she
travelled by bus or ship. 1
(i1) Which is most favourite mode of transport and how many people
used it ? 1
(111) (a) A person is selected at random. If the probability that he did
not use train is 4/5, find the number of people who used train. 2
OR
(111) (b) The probability that randomly selected person used aeroplane is
7/60. Find the revenue collected by air company at the rate of ¥
5,000 per person. 2
Sol. i ' ip)= 36*33 _ &9 .23 1
Q) P (travelling by bus or ship) o0~ 320" 0
@)  Car "
177
Number of people who used car = 700 % 120 =59 1,
. 4 1 1
(iii)  (a) P (person used train)= 1 — =
. 120 1
. Number of people who used train = - = 24
OR
7
(@iti)  (b) Number of people who used aeroplane = prle 120 = 14 1
~ Revenue generated= 14 x 5000 = X 70,000 1
22|Page
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(it) This Question Paper is divided into FIVE Sections — Section A, B, C, D
and E.

(iit) In Section—-A, questions number 1 to 18 are Multiple Choice Questions
(MCQs) and question number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section-B, questions number 21 to 25 are Very Short-Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section—C, questions number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section-D, questions number 32 to 35 are Long Answer (LA) type

questions, carrying 5 marks each.

(vii) In Section—E, questions number 36 to 38 are Case Study based questions
carrying 4 marks each. Internal choice is provided in 2 marks questions

in each case-study.

(viii) There is no overall choice. However, an internal choice has been provided
in 2 questions in Section-B, 2 questions in Section—C, 2 questions in

Section—-D and 3 questions in Section—E.
. . . 22 .
(ix) Draw neat diagrams wherever required. Take = = 2 wherever required,

if not stated.

(x) Use of calculators is not allowed.

30/3/1/CD1BA/22 P.TO.
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T QIS T 20 Y99 3 9T IAeh 1 1 37 2 |

1. e TR0 W x + 2y + 5 = 0 AT —3x = 6y — 1 1/ 1
A) fgdEEe g |

(B) WHQIEAE |

(C) 3Tufifira &9 & 37k g ¢ |

(D) HIEEATEE |

2. WHRAG -, o T s %1 HE A 7 1
A) —2x (B) -2
©) 2 (D) 2«

3. QI UTHI I Ueh AT IBTAT T | 3 TR = F@ATE 31 6l TTRieha & 1
(A) 1/6 (B) 5/6
€ 13 D) 2/3

4.  Tore TiET o T TR < TR I R STAH M ﬁEIT&IEb_dT%% | Af¢ 3THH §RT 38

aﬁq@ﬁaﬁmﬁw%i?ﬁxaﬂm%: 1
A 2 (B) 3
(C) 4 D) 6

CQLLOCEEICLEOCEEIEEEOOEEEIOCEOEEECIOEOCOLEEIOCEOOCEOEIOCE0
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SECTION - A 20x1=20

This section consists of 20 questions of 1 mark each.

The pair of linear equations x + 2y + 5 =0 and —3x = 6y — 1 has 1
(A) wunique solution (B) exactly two solutions

(C) infinitely many solutions (D) no solution

The common difference of the A.P. 1

1 1—-4x 1-—8x
2x7 2.76' ) 2x gecscssscsecsssne

A) —2x B) -2

) 2 (D) 2x

Two dice are thrown together. The probability that they show different

numbers is : 1
(A) 1/6 (B) 5/6
(C) 1/3 (D) 2/3

The probability of guessing the correct answer to a certain test question is

6 If the probability of not guessing the correct answer to this question is
2

3 then the value of x is : 1
A) 2 B) 3
© 4 D) 6

30/3/1/CD1BA/22 P.TO.
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e a=22x35b=22x3x5¢c=22x3x7au LCM (a, b, c) = 3780 8, dl x
HAFR :

A 1 B) 2

©) 3 M) 0

foama sge 242 — 3x — 9 H IIH ¢ :

—3 -3
(A) 39 ? (B) _37 ?

3 3
© -3,5 D) 3,5

i T e wes foig, ST ueh el @St AR % 916 § 30 m 3 gl W 7, ¥ WHR % e
T I~ 10T 60° B, A1 HHAR shi SHarg (Hel H) B

A) 10\/3 B) 3073
(C) 60 D) 30

qﬁcosE):lZBH?ﬂsind):%%,?ﬁtan O+ 7:

@) 3 ®) ﬁ
C) 1 (D) ufeya &t

Tl T3 feigati W =g i a1t & gal R il 1 Thel aTell AW T3i-
@A s FAferehad e ¢ :

(&) 4 (B) 3

©) 2 D) 1
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©5 Ifa=22x3%b=22x3x5,c=2%x3x7andLCM (a, b, ¢) = 3780, then x
1s equal to 1
A) 1 B) 2
) 3 D) o
®
6. The zeroes of the quadratic polynomial 2x% — 3x — 9 are : 1
3 B -3
' 2 * 2
3 3
© -3,5 ® 3,5
7.  From a point on the ground, which is 30 m away from the foot of a vertical
tower, the angle of elevation of the top of the tower is found to be 60°. The
@ height (in metres) of the tower is : 1
A) 10V3 (B) 3073
C) 60 (D) 30
(
©8 If 6—3d'—ltht6+" 1
. cos ="9"an 81n¢—2, en tan (0 + ¢) is :
© 1
@ 3 ® 7
©) 1 (D) not defined
®
9. Maximum number of common tangents that can be drawn to two circles
intersecting at two distinct points is : 1
@) 4 ® 3
C) 2 D) 1
30/3/1/CD1BA/22 P.T.0.
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10.

=

[ai#d

@ g 3Tepid |, g O Il I i Th wRi-t@1 PT ¢ 36 YR & 6 LTPO = 35°, @1
/XxHI AT :

T

0 85° P

(A) 110° (B) 115°
(©) 120° D) 125°

. T T TGS o Torehvl Toh gER I FETATA | frTiid oid &, A1 I8 Iqie @ -

(A) EER IqHS (B) 3@
(C) =it (D) 9

. @ 7% 3TR{d H, AABCHDE || BC% | 3¢ AD=2cm, BD =3 cm @1 BC = 7.5 cm

2, A DE K &S (cm ) 8

A
D E
B C
A 2.5 (B) 3
©€) 5 (D) 6

. femn 2 7% HCF (2520, 6600) = 40 921 LCM (2520, 6600) = 252 x k &, a1 k

II'F-[%:
(A) 1650 (B) 1600
(C) 165 D) 1625

30/3/1/CD1BA/22
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10. In the given figure, if PT is a tangent to a circle with centre O and

ZTPO = 35°, then the measure of Zx 1s : 1
T

0 85° P

(A) 110° (B) 115°
(©) 120° D) 125°

p—t
p—t

If the diagonals of a quadrilateral divide each other proportionally, then it
isa: 1

(A) parallelogram (B) rectangle
(C) square (D) trapezium

In A ABC, DE || BC (as shown in the figure). If AD = 2 ¢cm, BD = 3 cm,
BC = 7.5 cm, then the length of DE (in cm) is : 1

A

p—t
B

B C
A 2.5 B) 3
(C) 5 D) 6

p—t
ol

Given HCF (2520, 6600) = 40, LCM (2520, 6600) = 252 x k, then the value
of k 1s: 1

(A) 1650 (B) 1600
(C) 165 D) 1625

30/3/1/CD1BA/22 P.TO.
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[=;exid

T T3 1 Ueh I SHehT UGS TRE B, B

@A) «16,/9) B) /5,/2)

©) (3,127) D) (/36,1/2)

. afgEemsn 1, 2, 3, 4,5, 6, 7, 8, 9 H | ATgTHAT Th TEAT I 715 1 Teh ooy 31

AT o A M hl TTRIhaT & :

@ 3 ® 2

© 3 O o

. 7T 80T T HIET 15 & | Al STH T 19 J&TUT hT HIST 14 § qT SR o T&I0T] <

T 17 8, a1 e Yo g -
A) 20 (B) 19
(C) 18 D) 17

7 cm =3 101 U 9 ok 39 FrserRavs, ST %hg TR 90° T IV AN HLAT 7, T TRAT
2.

(A) 35cm (B) 1lcm

(C) 22cm (D) 25cm

. 8 3TTeRfa H, O I 1 %hg & | MN T Sfim & @en foig M ri-¥@m ML 30 T 3

o5 I8 MIN & €121 70° ST 0T s 8 | L MON I A9 B

(A) 120° (B) 140°
(€ 70° D) 90°
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14. A pair of irrational numbers whose product is a rational number is : 1
A (/16,9 ® (/52
© (3,27) D) (/36,2)
15. If a digit is chosen at random from the digits 1, 2, 3, 4, 5, 6, 7, 8, 9; then
the probability that this digit is an odd prime number is : 1
1 2

@ 3 ®) 3
3 3
® 4 5
© 5 O o
. e mean of five observations is 15. If the mean of first three observations

i1s 14 and that of the last three observations is 17, then the third
observation is 1
(A) 20 (B) 19
(C) 18 (D) 17
17. Perimeter of a sector of a circle whose central angle is 90° and radius 7 cm
1s : 1
(A) 35cm (B) 11cm
(C) 22cm (D) 25cm
18. In the given figure, O is the centre of the circle. MN is the chord and the
tangent ML at point M makes an angle of 70° with MN. The measure of
ZMON is : 1
@®
M

70° N

L
(A) 120° (B) 140°
©) 70° D) 90°

©

30/3/1/CD1BA/22 P.T.O.
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897 - T9 19 92T 20 SRR G A ST 9 § | 6 T 3 U AR (A) w1
T deh (R) YA fean 2 | faepedi (A), (B), (C) @um (D) ¥ & T&t 3R 1 fesbeq giw |

z

R (A) T % (R) SHIT T & a2 b (R), ST (A) 31 It SITET hidm 2 |

=

IRHYA (A) aUT Tk (R) THI T 8 0 doh (R) 3ATehe (A) Sl =&men & =T |

MR (A) T §, g T (R) 38 3 |

2

AR (A) 3T B, Selth deh (R) T2 |

€

—
©

. AR (A) : fagatt A (1, 2) @1 B(-1, 1) %I fia™ aTcl {@TEve &1 A &9 8
1:2ﬁﬁwwwﬁg(%,§)%l

T (R) : fogati A(x,,y,) @1 B(x, , y,) HI AN a0l W@HETE Sl m, : m, §

fefor e e foig 5 s (mﬂcz T mox; myy,+ mzY1] |

M
m,; +m, m; +m,

. U (A) : T Tohehe B9 1 T SociaTl, @l T8 45 Tl § H 9 TGl 9T =T FRAT

DO
o

2 |@ﬁqnqaﬁam%ﬁwwﬁﬁumm%%|

T (R) : P(E) + P(E &) =1
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Directions : Questions number 19 anl?l 20 are Assertion and Reason based
questions carrying 1 mark each. Two statements are given, one labelled as
Assertion (A) and the other is labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given

below :

z

Both Assertion (A) and Reason (R) are true and Reason (R) is the correct

explanation of the Assertion (A).

=

Both Assertion (A) and Reason (R) are true, but Reason (R) is not the

correct explanation of the Assertion (A).

S

Assertion (A) is true, but Reason (R) is false.

E

Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : The point which divides the line segment joining the
: : : : . (-1 5
points A (1, 2) and B(-1, 1) internally in the ratio 1 : 2 is (? , g) 1

Reason (R) : The coordinates of the point which divides the line segment

joining the points A (x;, y;) and B(x,, y,) in the ratio m; : m, are

[m1x2 T mox; myyy+ m2y1]
b
m; +m, m; +m,

)
S

Assertion (A) : In a cricket match, a batsman hits a boundary 9 times out
of 45 balls he plays. The probability that in a given ball, he does not hit

4
the boundary is 5 1

Reason (R) : P(E) + P(not E) =1

QOO OCEEICCEOEEEICEEOOEEEIOECOEEEECCOOCEIOELOCCCIOCEU)
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T E-T
THEIS T 5 T & a9 Tk o 2 376 @ |

21. 52 Ul hl IS TR H el TS A1 61 TE H § ATgosal Teh U1 Hehrell T | STRehar

T <RI fo forepTeTT T Tt (i) O Y ST R (i) T[T STetT O T8 § | 1+1

22. (a) IR 2x+y=13qA4x—y=17 %, AT (x — y) I HE FTd HITT | 2
YT

(b) < HEAT3T 1 IMTHA 105 & AT I7ehT 3T 45 B | HEATE [d HIfT | 2

23. (a) 3G g P(x, y), fogati A(7, 1) 71 B(3, 5) ¥ THGEY 7, ql x AT y % s &l

HEY 1A I | 2
JAyan
(b) Tag A(-1, y) 71 B(5, 7), %5 O(2, —3y) el I W f&a QI WH foig & o AB S
1 T M ¢ | y 1 TH AT I | I i B o [ HT | 2
24. ﬁﬂé@r@%ﬁg—‘é:% 2, frg #Ifw &5 AEAB ~ AECD 2
D
A
E
B
C
S cos 45° + sin 60°
25. HHd " sec 30° + cosec 30°° 2

30/3/1/CD1BA/22
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SECTION - B

This section consists of 5 questions of 2 marks each.

DO
=

One card 1s drawn at random from a well shuffled deck of 52 cards. Find
the probability that the card drawn

(1) 1s queen of hearts;

(11) 1s not a jack. 1+1
22. (a) If2x+y=13 and 4x —y =17, find the value of (x —y). 2
OR

(b) Sum of two numbers is 105 and their difference is 45. Find the
numbers. 2

23. (a) Find a relation between x and y such that the point P(x, y) is
equidistant from the points A(7, 1) and B(3, 5). 2

OR

(b) Points A(-1, y) and B(5, 7) lie on a circle with centre O(2, —3y) such
that AB is a diameter of the circle. Find the value of y. Also, find the

radius of the circle. 2
EA EB
24. In the given figure, EC = ED » brove that AEAB ~ AECD 2
D
A
E
B
C

cos 45° + sin 60°

25. Evaluate : sec 30° + cosec 30° 2

30/3/1/CD1BA/22 P.TO.
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Qug - T
T @US T 6 T & 0 Yeh o 3 37 § |
26. (a) Il Uk TG S 6 TUH 7 YST Bl AN 49 AT THb YA 17 TS 1 AT 289 B,
1 35oh TAT 20 TSI T AN T hITTT |
e
(b) T HHIR It o 109 TUT 309 4GI H 1 : 3 T UG g TT&l1ch $Heh YT B: Q[ I
AT 42 7 | 39 THIAK A1 <1 IUH U TUT FTe 3T’ 1d I |

27. Tguma 95U «2 — 15 % I AT 1T | IR TUT TEUE o TUITRhI o S o T hl
eI FHifTT |

28. =1 iger wefientor T &1 UM% g0 g1 3Ta hifSTT

x—y+1=0
x+y=5

29. (a) 98 UM A Hiog ey fogati (5, 3) a1 (-1, 6) 1 TaW dTe TErave

Y-378 g fanfoa grar g |
T
(b) P(-2, 5) T Q(3, 2) & foig 7 | W@rave PQ W f&rd foig R o Femimes Fa =iy
arfs PR =2QR & |

in®— 2 sin> 0
30. ﬁa@ﬁﬁmzsm Sl Y an 0.

2 cos30 —cos 0

31. Tug HifSe o6 g1 <t forelt Sfiam o BT X @i 76 wei-t@d, Sfan & a1 aue S
A 2 |
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SECTION - C

This section consists of 6 questions of 3 marks each.

(a) Ifthe sum of first 7 terms of an A.P. is 49 and that of first 17 terms 1s
289, find the sum of its first 20 terms. 3

OR
(b) The ratio of the 10th term to its 30t term of an A.P.is 1 : 3 and the

sum of its first six terms is 42. Find the first term and the common
difference of A.P. 3

Find the zeroes of the quadratic polynomial x2 — 15 and verify the

relationship between the zeroes and the coefficients of the polynomaial. 3
Solve the following system of linear equations graphically : 3
x—y+1=0
x+y=5

(a) Find the ratio in which the line segment joining the points (5, 3) and

(-1, 6) 1s divided by Y-axis. 3
OR
(b) P2, 5) and Q(3, 2) are two points. Find the coordinates of the point
R on line segment PQ such that PR = 2QR. 3

sin 0 — 2 sin> 0
2 cos3 0 — cos 0

Prove that = tan 0. 3

Prove that the tangents drawn at the end points of a chord of a circle

makes equal angles with the chord. 3

30/3/1/CD1BA/22 P.TO.
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THEIEH 4 YT 2 AT I o 5 376 @ |

32. (a) 2800 km = Ush gATS AT o SR, TS HIHH o HRUT IREH i 3FEd I1e
100 km/h % =X fezm e fa@ = 61 g9 30 fiFe 5 T | g9 I S g

IR T ST |

JAYAT
(b) T T T & 36k 3R 6 G 8 Th A g | Afe fi 3T 39k Yoshd T A
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SECTION -D

This section consists of 4 questions of 5 marks each.

32. (a) In a flight of 2800 km, an aircraft was slowed down due to bad
weather. Its average speed is reduced by 100 km/h and by doing so,
the time of flight is increased by 30 minutes. Find the original
duration of the flight. 5

OR

(b) The denominator of a fraction is one more than twice the numerator.

16
If the sum of the fraction and its reciprocal is ZE, find the fraction. 5

33. State and prove Basic Proportionality theorem. 5

34. From a point on the ground, the angles of elevation of the bottom and the
top of a transmission tower fixed at the top of a 20 m high building are 45°
and 60° respectively. Find the height of the tower. 5

35. (a) A solid iron pole consists of a solid cylinder of height 200 cm and base
diameter 28 cm, which is surmounted by another cylinder of height
50 cm and radius 7 cm. Find the mass of the pole, given that 1 cm? of
iron has approximately 8 g mass. 5

OR

(b) A medicine capsule is in the shape of a cylinder with two
hemispheres stuck to each of its ends. The length of the entire
capsule is 14 mm and the diameter of the capsule is 4 mm, find its
surface area. Also, find its volume. 5

7> N

4 mm

-

A\,

L 14 mm >!

Ly
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SECTION - E
This section consists of 3 case study based questions of 4 marks each :

A stable owner has four horses. He usually tie these horses with 7 m long rope
to pegs at each corner of a square shaped grass field of 20 m length, to graze in
his farm. But tying with rope sometimes results in injuries to his horses, so he
decided to build fence around the area so that each horse can graze.

Ak— Tm —i —

N

20

a

Based on the above, answer the following questions :

(1) Find the area of the square shaped grass field.
(11) (a) Find the area of the total field in which these horses can graze.
OR
(b) If the length of the rope of each horse is increased from 7 m to
10 m, find the area grazed by one horse. (Use & = 3.14)
(111) What is area of the field that is left ungrazed, if the length of the

rope of each horse is 7 cm ?

Vocational training complements traditional education by providing
practical skills and hands-on experience. While education equips
individuals with a broad knowledge base, vocational training focuses on
job-specific skills, enhancing employability thus making the student self-
reliant. Keeping this in view, a teacher made the following table giving
the frequency distribution of students/adults undergoing vocational
training from the training institute

!'i'l!

Hﬂ‘l wing
,,.,,,(weilw 80,0y B8

ZFdugation s ..,;;.i‘:'{:' s
cla o™ —‘
yg Jocation

W
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38.

[=;exid
N 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54
(& o)
AT & 9Tl

5 62 132 96 37 13 11 10 4
TR | A el o I i

() S G T 3Tne § agatsh ol <h faeht e = g ? 1
(1) (a) U HAThsl ¥ AT o1 [T hITT | 2

JAYAT

(b)

(iii) W=, AT TAT TgeTeh H ITHIh Fa9 foaRaw |

50 TN B BIE 37 W T STl ohl TEAT 1A hITSTT ST SATTHTRIeh TRIET0T A &

2
1

TR o W & T M1 Teh WIfaaeiett gEehiv & St BT hl 90 3R IS !
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FISHT §FTE | 38 HETT o Ugel BT bl T 2 I Tehell STUTST T & O HTh 30T
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JIWTSY TS | T[0T 3hid hLd STRIL BT ! TOT i < I9=Tq 173250 T 53T |

319 g1 < B Y o 5 T I
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[at
Age 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54
(in years)
Number of| 62 132 96 37 13 11 10 4
participants

From the above answer the following questions :

(1) What is the lower limit of the modal class of the above data ? 1
(11) (a) Find the median class of the above data. 2
OR
(b) Find the number of participants of age less than 50 years who
undergo vocational training. 2
(111) Give the empirical relationship between mean, median and mode. 1

38. Teaching Mathematics through activities is a powerful approach that
enhances students’ understanding and engagement. Keeping this in mind,
Ms. Mukta planned a prime number game for class 5 students. She
announces the number 2 in her class and asked the first student to
multiply it by a prime number and then pass it to second student. Second
student also multiplied it by a prime number and passed it to third
student. In this way by multiplying to a prime number, the last student
got 173250.

Now, Mukta asked some questions as given below to the students :

(1) What is the least prime number used by students ? 1

(11) (a) How many students are in the class ? 2
OR

(b) What is the highest prime number used by students ? 2

(111) Which prime number has been used maximum times ? 1

30/3/1/CD1BA/22 Page 23
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
MATHEMATICS PAPER CODE 30/3/1

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc. may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them. In class-
X, while evaluating two competency-based questions, please try to understand given
answer and even if reply is not from marking scheme but correct competency is
enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should
be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given
in the Marking Scheme. If there is any variation, the same should be zero after deliberation
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (V') wherever answer is correct. For wrong answer CROSS ‘X” be

marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totalled up and written on the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded on the left-hand margin and
encircled. This may also be followed strictly.

l|Page
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9 In Q1-020, if a candidate attempts the guestion more than once (without cancelling the
previous attempt), marks shall be awarded for the first attempt only and the other answer
scored out with a note “Extra Question”.

10 In Q21-038, if a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra Question”.

11 No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totalling of marks awarded to an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totalling on the title page.

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

16 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totalled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 30/3/1)

Q. No. | EXPECTED OUTCOMES/VALUE POINTS Marks
SECTION A
This section consists of 20 questions of 1 marks each.
L The pair of linear equations x + 2y + 5 =0 and —3x = 6y — 1 has
(A) unique solution (B) exactly two solutions
(C) infinitely many solutions (D) no solution
Sol. (D) no solution 1
2. The common difference of the A.P.
1 1-dx 1-8 .
2x7 Zx 7 2x an
(A) —2x (By -2
(C) 2 (D) 2x
Sol. (B) —2 1
3. Two dice are thrown together. The probability that they show different
numbers is :
(A 16 (B) 5/6
() 1/3 (D) 2/3
Sol. (B) 5/6 1
3|Page
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4. The probability of guessing the correct answer to a certain test question is
g. If the probability of not guessing the correct answer to this question is
2 .
3 then the value of x 1= :
(A 2 (B) 3
(Cy 4 (D) 6
Sol, (A) 2 1
5. _
Ifa=22x3%b=22%x3xb.¢c=22x 3x T7and LCM (a. b. ¢) = 3780, then x
1s equal to
Ay 1 (B 2
(G 3 D 0o
Sol, ©) 3 1
6. The zeroes of the quadratic polynomial 2x% — 3x — 9 are :
-3 -3
(A) 3. o (B) -3. o
3 3
() -3.5 (D) 3.5
Sol. (A) 3,2 1
"2
£ From a point on the ground, which 15 30 m away from the foot of a vertical
tower, the angle of elevation of the top of the tower is found to be 60°. The
height (in metres) of the tower 1s :
(A 103 (B) 303
(C) 60 (D) 30
Sol. (B) 30V3 1
4|Page

MS_X_ Mathematics 041 30/3/1_2023-24




MS_X_ Mathematics 041 30/3/1_2023-24

0 RE
Ifcos ® 9 and sin ¢ =5 , then tan (8 + ¢) 1s :
@ 3 ® -
NE
o 1 (D) not defined
Sol. (A) V3 1
9. Maximum number of common tangents that can be drawn to two circles
intersecting at two distinct points is :
(A) 4 (B) 3
(C) 2 D 1
Sol. (C) 2 1
10. In the given figure, if PT is a tangent to a circle with centre O and
ZTPO = 35°, then the measure of Zx 1s :
(A) 110° (B) 115°
(C) 120° (D) 125°
Sol. | (D) 125° 1
11. If the diagonals of a quadrilateral divide each other proportionally, then it
isa:
(A) parallelogram (B) rectangle
(C) square (D) trapezium
Sol. (D) trapezium 1
5|Page




MS_X_ Mathematics 041 30/3/1_2023-24

12. In A ABC, DE || BC (as shown in the figure). If AD = 2 cm. BD = 3 cm,
BC = 7.5 cm. then the length of DE (in cm) is :
B
(A) 2.5 (By 3
(C) 5 (D) 6
Sol. (B) 3 1
13. Given HCF (2520, 6600) = 40, LCM (2520, 6600) = 252 x k, then the value
of k is :
(A) 1650 (B) 1600
(C) 165 (D) 16256
Sol. (A) 1650 1
14. A pair of irrational numbers whose product is a rational number is :
@ (16.4/9) B) (/5.12)
© (/3.4/2D D) (/36.1/2)
Sol. (C) (vV3,v27) 1
15. If a digit is chosen at random from the digits 1. 2, 3. 4, 5, 6. 7. 8, 9; then
the probability that this digit is an odd prime number is :
1 2
@ 3 ® 3
4 3
(C) 9 D) 0
Sol. 1 1
(A)
16. The mean of five obzervations is 15. If the mean of first three observations
15 14 and that of the last three observations is 17, then the third
observation is
(A) 20 (B) 19
(C) 18 (Dy 17
Sol. (C) 18 1
6|Page




17. Perimeter of a sector of a circle whose central angle 1s 90° and radius 7 cm
is
(A) 35cm (B 1lcm
(C) 22cm (D) 25cm
Sol. (D) 25cm 1
18. In the given figure, O 1s the centre of the circle. MN is the chord and the
tangent ML at point M makes an angle of 70° with MN. The measure of
ZMON 15 -
A) 120° (B) 140°
(© 70° (D) 90°
Sol. (B)140° 1
Directions : Questions number 19 and 20 are Assertion and Reason based
questions carrying 1 mark each. Two statements are given. one labelled as
Assertion (A) and the other is labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below :
(A) Both Assertion (A) and Reason (R) are true and Reason (R) 1s the correct
explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).
(C) Assertion (A) 1s true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) 1s true.
7|Page
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19.
Assertion (A) : The point which divides the line segment joining the

. . . . . (=1
points A (1, 2) and B(—1, 1) internally in the ratio 1 : 2 1s [E . %J

Reason (R) : The coordinates of the point which divides the line segment

joining the points A (x;. y;) and B{x,. ¥;) in the ratio m; : m, are

m;X, + MpX; M4¥g + mgyl]

1111+1112 m1+m2

Sol. (D) Assertion (A) is false , but Reason(R) is true. 1

20.

Assertion (A) : In a cricket match, a batsman hits a boundary 9 times out
of 45 balls he plays. The probability that in a given ball. he does not hit

. 4
the boundary 1s 5

Reason (R) : P(E) + Pinot E)=1

Sol. (A) Both Assertion (A) and Reason(R) are true and Reason (R) is the correct| 1

explanation of the Assertion (A).

SECTION B
This section consists of 5 questions of 2 marks each.

21. One card 1s drawn at random from a well shuffled deck of 52 cards. Find
the probability that the card drawn
(1) 1s queen of hearts;

(11) 1s not a jack.

Sol. Total outcomes = 52
(i) P (card is queen of hearts) = Siz 1
i i -8 12 1
(i) P (not a jack) = 5 OF

22(a). If 2x + y = 13 and 4x — v = 17. find the value of (x — y).

Sol. 2x+y =13 ---- (i)
4 —y =17 ----(ii)

8|Page
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Solving (i) and (ii)
X=5&y=3 1Y%
X—y=2 Yo
OR
22(b). Sum of two numbers 1s 105 and their difference 1s 45. Find the
numbers.
Sol. Let the numbers be X,y (X >y)
x+y=105 .......... Q) Yo
X—y=45 ... (i) Yo
on solving (i) and (ii)
=>x=75 & y=30 1
.. Numbers are 75, 30
23(a) Find a relation between x and v such that the pomt P(x., y) 1s
equidistant from the points A(7. 1) and B(3. b).
Sol. PA=PB
=PA? = PB?
2 2 2 2
(x=7)"+(y-1)"=(x-3)"+(y-9) 1
=-8x+8y+16=0or x-y-2=0 1
23(b). Points A(—1, y) and B(5, 7) lie on a circle with centre O(2, —3y) such
that AB is a diameter of the circle. Find the value of y. Also. find the
radius of the circle.
Sol. Centre O (2, — 3y) is the mid point of AB
y+7 =_3 1
2
>y=-1 Yo
Radius = OB = /(5 —2)2 + (7 —3)2 =5 1
9|Page

MS_X_ Mathematics 041 30/3/1_2023-24




24. EA EB
In the given figure. EC — ED - Prove that AEAB ~ AECD

D

A

Sol. In AEAB and AECD
EA EB

EC  ED
<AEB = «£CED 1
AEAB ~ AECD 1

25. Evaluate : 05 45° + sin 60°
Vatuale - sec 30° + cosec 30°

Sol. c0s45° +sin60°
sec30°+cosec30’

NP 1%

T W20+ Y

10|Page
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SECTION C
This section consists of 6 questions of 3 marks each.
26(a). i . . .
If the sum of first 7 terms of an A.P. 15 49 and that of first 17 terms 1s
289, find the sum of its first 20 terms.
Sol. Let a be the first term and d be the common difference.
7 (2a +6d) = 49
A+ 3d = T (i) Y5
S17 =289
17
) (2a + 16d) = 289
a+8d=17. i (i) Yo
solving (i) and (i)
d=2&a=1 1
S20 =5 [2(1)+19(2)] v
=400 Y2
OR
26(b)' The ratio of the 10t™ term to its 30t term of an A.P.1s 1 : 3 and the
sum of 1ts first six terms 1s 42. Find the first term and the common
difference of A.P.
Sol. Let a be the first term and d be the common difference.
a+9d _ 1 "
a+29d 3
=a=d e, (i) 2
° (2a+50) = 42 &
=2a+5d=14 ... (i) &
Solving (i) and (ii)
l1|Page

MS_X_ Mathematics 041 30/3/1_2023-24




y-axis

HHy=5

hY
F] 3 4 5 § F
Ezis

N

Solutionisx=2,y=3

a=2andd=2 Yo+ Y5
21. Find the zeroes of the quadratic polynomial x2 — 15 and verify the
relationship between the zeroes and the coefficients of the polynomaial.
Sol. Let P(x) = x%—15
= (x — V15)(x + V15) 1
«. Zeroes of P(x) are —/15 and V15 1
Verification-
0 - fficient of
Sum of zeroes = —v/15 + V15 =- = —— T2 % 72
1 coefficient of x2
-15 tantt
Product of zeroes = —v15 x Y15 = —156= —2 = —<_ =1 2
1 coefficient of x2
28. Solve the following system of linear equations graphically :
x—y+1=0
x+yv=5
Sol.
N

Correct graph | 2

MS_X_ Mathematics 041 30/3/1_2023-24
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29(a).

Find the ratio in which the line segment joining the points (5, 3) and

(-1, 6) 1s divided by Y-axis.

Sol.

Let the line segment divides y-axis at (0, y).

Let the required ratio be k: 1

_ (=1Dk+5(1)
T k+1

= k=5

Hence ratiois5: 1

Yo

Yo

OR

29(b).

P(-2, b) and Q(3. 2) are two points. Find the coordinates of the point
R on line segment PQ such that PR = 2QR.

Sol.

Let coordinates of R be (X, y) .
PR:RQ=2:1

_2(3)+1(-2) _ 4
T T3
_2+1(5) _
T o241

= Cordinates of the point R (% , 3)

Yo

Yo

30.

sin B — 2 =in’ 0

Prove that = tan 8.

2 cos? B —cos 0

MS_X_ Mathematics 041 30/3/1_2023-24
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Sol. LHS= sinB8-2sin%0

" 2c0s30—cosH

_ sinB(1-2sin?8) »
"~ cosB(2c0s20-1) 2
_ tanB(1-2sin?0) 1
" [2(1-sin208)—1]
_ tan®(1-2sin?0) 1
- (1-2sin20)

=tanB = R.H.S. 72

31. Prove that the tangents drawn at the end points of a chord of a circle
makes equal angles with the chord.
Sol. Correct figure |1
P Let AB be the chord of circle.
In APAB
PA =PB 1
2PAB = «PBA 1
SECTIOND
This section consists of 4 questions of 5 marks each.
32(a).

In a flight of 2800 km, an aircraft was slowed down due to bad
weather. Its average speed 1s reduced by 100 km/h and by doing so,
the time of flight 1s Increased by 30 minutes. Find the original

duration of the flight.

l4|Page
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Sol.

Let original speed of aircraft be x km/hr.
AT.Q.

2800 2800 1

x—100 x 2

= X2 100x — 560000 = 0

= (X — 800)(x + 700) = 0
X # —700 S0, X = 800

. . 2800
Original Duration STy

=Zhrs or 3 hrs 30 min.
00 2

Yo

Yo

OR

32(b).

The dencominator of a fraction 1s one more than twice the numerator.

16
If the sum of the fraction and its reciprocal is 25 find the fraction.

Sol.

Let numerator be x

then denominator be (2x + 1)

Fraction = ——
2x+1

AT.Q.

X 2x+1 _ 58
2x+1 x 21

= 11x%2—-26x—-21=0
= (x-3)(11x+7) =0

X # —— So,x=3
11

. 3
Fraction = >

Yo
Yo

1%
Yo

Yo

Yo

33.

State and prove Basic Proportionality theorem.

Sol.

For correct statement
For correct given, to prove, construction and figure

For correct Proof

4xY% =2

MS_X_ Mathematics 041 30/3/1_2023-24
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34.

From a point on the ground, the angles of elevation of the bottom and the
top of a transmission tower fixed at the top of a 20 m high building are 45°

and 60° respectively. Find the height of the tower.

MS_X_ Mathematics 041 30/3/1_2023-24

Sol. C
+ .
}i Correct Figure. |1
B
20m
A
In ABPA
tan45°=1=2 1
X
= Xx=20M . (i) 2
Now, In ACPA
tan 60° = /3 = hJ;ZO 1
= h+20=xv3 ..., (ii) Yo
Solving (i) and (ii)
h=20(v3-1)m 1
= Height of the tower is 20 (vV3 — 1) m.
35(a). L : : i :
A solid 1ron pole consists of a solid cyhnder of height 200 em and base
diameter 28 em, which 1s surmounted by another cylinder of height
50 em and radius 7 cm. Find the mass of the pole, given that 1 cm? of
iron has approximately 8 g mass.
Sol. Radius of lower cylinder = 14 cm Ya
Volume of pole = 2 x 14 X 14 X 200 + = X 7 X 7 X 50 1+1
= 130900 cm? 1
1
16|Page




Mass of the pole= 8 x130900 Yo
=1047200 gm or 1047.2 kg

OR
35(h). - O N _
A medicine capsule 1s 1n the shape of a cylinder with two
hemispheres stuck to each of its ends. The length of the entire
capsule 15 14 mm and the diameter of the capsule 1s 4 mm find 1its
surface area. Also, find its volume.
4 mm C 1: { D
k 14 mm |
Sol. Radius of hemisphere= radius of cylinder =2 mm Yo
Length of cylindrical part = 14 — 4 = 10 mm. Yo
Surface area of the capsule = CSA of cylinder + 2(CSA of hemisphere)
22 22

:2><7><2><10+2><2><7><2><2 1

=176 mm? 1
Volume of the capsule = volume of cylinder + 2(volume of hemisphere)

22 2 22
:7x2><2><10+2><5x7x2x2x2 1
3344
== mm?3 or 159.24 mm?3 1
SECTIONE

This section consists of 3 case-study based questions of 4 marks each.

17|Page
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36.

A stable owner has four horses. He usually tie these horses with 7 m long rope
to pegs at each corner of a square shaped grass field of 20 m length. to graze in
his farm. But tying with rope sometimes results in injuries to his horses. so he

decided to build fence around the area so that each horse can graze.
1gl<— 7m —)|

20 m

-~

Based on the above, answer the following questions :

(1) Find the area of the square shaped grass field.

(11) (a) Find the area of the total field in which these horses can graze.

OR
(b) If the length of the rope of each horse is increased from 7 m to
10 m, find the area grazed by one horse. (Use © = 3.14)

(111) What 1s area of the field that is left ungrazed. if the length of the

rope of each horse is 7 cm ?

Sol. Q) Area of square shaped grass field = 400 m? 1
(i) (a) area of total field that horses can graze = 4 x % X % X7xX7 1
= 154 m? 1
OR
(ii) (b) area grazed by one horse = % x3.14 x 10 x 10 1
=785 m? 1

(iii) Area of the field left ungrazed = area of square field - area of field in

which horses can graze.
Avrea of field in which horses can graze = 4 x % X % X7x7 1

=154 cm? Y2
Area of the field left ungrazed = 400 — 0.0154 = 399.9846 m?

18| Page
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37.

Vocational training complements traditional education by providing
practical skills and hands-on experience.
individuals with a broad knowledge base, vocational training focuses on
job-specific skills, enhancing employability thus making the student self-
reliant. Keeping this in view, a teacher made the following table giving
the frequency distribution of students/adults undergoing vocational

training from the training institute.

While education equips

.o e i “elnin
rn e e s ‘..":'i.lu[ p .g"'-
!ca Gnmn _g‘m:”tutﬂ'
,.Vngg nali
utor
- mn:w":uL, atey
Age 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54
(in years)
Number of| 62 132 96 37 13 11 10 4
participants
From the above answer the following questions :
(1) What is the lower limit of the modal class of the above data ?
(1) (a) Find the median class of the above data.
OR
(b) Find the number of participants of age less than 50 years who
undergo vocational training.
(ii1) Give the empirical relationship between mean, median and mode.
Sol. Q) Modal class is 19.5 — 24.5 1
Lowe limit =19.5
19|Page
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(i) (@
Age (in|14.5- |19.5- |245- |29.5- |34.5-|39.5- |44.5-|49.5-
years) [19.5 |245 29.5 345 395 | 445 |495 | 545
Number | 62 132 96 37 13 |11 10 |4
of
participa
nts
cf 62 194 290 327 | 340 |351 |361 |365
Correct table | 1
2= 1825 Y
median class = 19.5 - 24.5 Yy
OR
(i) (b)62+132+96+37+13+11+10=361 2
(iii)  3median = mode + 2 mean 1
38.
20|Page
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Teaching Mathematics through activities is a powerful approach that
enhances students’ understanding and engagement. Keeping this in mind.
Ms. Mukta planned a prime number game for class b students. She
announces the number 2 in her class and asked the first student to
multiply it by a prime number and then pass it to second student. Second
student also multiplied it by a prime number and passed it to third
student. In this way by multiplying to a prime number, the last student
got 173250.

Now, Mukta asked some questions as given below to the students :
(1) What 1s the least prime number used by students ?
(i1) (a) How many students are in the class ?
OR
(b) What 1s the highest prime number used by students ?

(111) Which prime number has been used maximum times ?

Sol. 173250=2 x 53 x 32 x 7 x 11

(i 3 1

(i) (a) 173250=2x53%x3%2x7x11 1

Number of students intheclass=3+2+1+1=7 1

OR

(ii) (b) 173250=2 x 53 x 32 x 7 x 11 1

Highest prime number used by students = 11 1

(i) 5 1

21|Page
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HET1TIEGT 39T 1 S8 TIaeH] & 91T 3R 377 G&d] & i Hilag
(i) 39 597-97 4 38 F97 & | @HT FvT SHHaTT & |

(i) TEIH-YTGId @USI F [@9Gid&8— &, @, T, 90 & |

(iii) @UT & § ¥y qeql 18 18 T Fglakedid (MCQ) aoT Jv7 &&F1 19 T 20
3fIHYT UF a% TENT 1 3% & F97 8 |

(iv) @U@ H ¥97 g&I121 @ 25 7% 37l7 TG-FHIT (VSA) JHR 3 2 37H & Fo7 & |
(v) TUETH ¥9T G&IT 26 T 31 % TY-FH1T (SA) JHR & 3 3] & Fo7 & |
(vi) TS T F 97 &1 32 G 35 T G-3RI (LA) IR & 5 3H & o7 8 |

(vii) U & 4 Y97 G&IT 36 @ 38 Th JHU 37eTTT TERT 4 37H] & J97 & | I
YR 37eTT H 3TaRF [dhcd 2 3] & 97 8 1397 731 8 |

(viii) ¥97-97 § GHY [dHeq 787 137 731 8 | FEfT, @vS @ & 2 Yl H, @S 7 & 2 ¥l
4, @8 g &2 Yo 7 q9T @S T & 3 Y99 H SaR® ladhcq & Jraer 1531 T

g/

(ix) & STTvIH &1 L= IHIadl G975Y | gl avTH & = % AT, Al =9
7 faar 7 & |
(x)  Dopeie & ITINT fdd & |

@ug <h

39 @I H Fglaedid ¥ (MCQ) &, 577 Jcde J97 1 37 %7 & | 20x1=20

1. Ife ax+by=a2—b2 qAUT bx+ay=0 %,T‘ﬁx+y7ﬂrﬂ:[%:

(A) a2 -Db? (B) a+b
(C) a-b (D) a2+ b?

2. Q G&ARAT 65 A°T 104 H1 T.H. (HCF) 13 ? | Ifg 65 adT 104 T &.4.
(LCM) 40x &, @ x T U 2 :
A 5 B) 13
(C) 40 (D) 8
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(ii1)
(iv)
(v)
(vi)

(vit)

(viii)

(ix)

(x)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each. Internal choice is provided in 2 marks questions in each
case study.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
3 questions in Section E.

: : 22 : :
Draw neat diagrams wherever required. Take © = 3 wherever required, if not
stated.

Use of calculators is not allowed.

SECTION A

This section comprises Multiple Choice Questions (MCQs) of 1 mark each.  20x1=20

If ax + by =a2—b? and bx + ay = 0, then the value of x +y is:
(A) a2-b? (B) a+b
(C) a-b (D) aZ+b?

The HCF of two numbers 65 and 104 is 13. If LCM of 65 and 104 is 40x,
then the value of x is :

A 5 (B) 13
(C) 40 (D) 8

14-30/4/1 P.T.O.
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e Th 9598 p(x) = x2 — 5x + 6 7, Al p(1) + p(4) I AF &

A O B 4

Cc) 2 D) -4

e fouma gitertor 8x2 — 2x + ¢ = 0 o1 fafoPet 16 8, A c HT AF B :
Aa 1 B) 0

Cc -1 D) 2

Ife g s Teh =9 I ohg T 90° hT IV AN Ll &, ql 36 =19 hl TS
quT ga 6 affy § e B

A 2:3 B 1:4

) 4:1 D)y 1:3
12cmﬁWW@§_ﬁ%@ﬁW@W IR 607 cmz% | EH%!EI'@T&'
h ShgId IV <hl AT 7 :

(A)  120° B) 6°

C) 75° (D)  150°

e Tohdl 3TTehgl o Tgcieh qUT HIEdh 1 AL 24 &, d1 $4eh HILAH H 7Y
A 12 (B) 24
C) 8 (D) 36

2 UTEl k1 Uk H1Y 3ISTAT T=T | 21 9l R fawm geamd gred g <Al gk
B

6 3

(A) 36 (B) 36
12 9

(C) 26 (D) 36

T 3 AN & T JE &F%hal T sHeh! Brsa o & & off9 1 1
2

(A) 2m:1 B) 4n:1

(C) 3m:1 D) 1:4n
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3. If a polynomial p(x) is given by p(x) = x2 — 5x + 6, then the value of
p(1) + p(4) is :
A) O (B) 4
) 2 D) -4

4., If the discriminant of the quadratic equation 3x2—2x + ¢ =0 is 16, then
the value of c is :

A 1 B) O
< -1 D) 2
5. If an arc subtends an angle of 90° at the centre of a circle, then the ratio
of its length to the circumference of the circle is :
A 2:3 B 1:4
C) 4:1 D) 1:3
6. The area of the sector of a circle of radius 12 cm is 60w cm?. The central
angle of this sector is :
(A)  120° B) 6°
(C) 75° (D)  150°

7. If the difference of mode and median of a data is 24, then the difference of
its median and mean is :

A) 12 (B) 24
(C) 8 (D) 36

8. Two dice are tossed simultaneously. The probability of getting odd
numbers on both the dice is :

6 3
A — B 2
(A) 36 (B) 36
12 9
C — D 2
(C) 36 (D) 36
9. The ratio of total surface area of a solid hemisphere to the square of its
radius is :
A 2rn:1 (B) 4m:1
(C) 3m:1 (D) 1:4n
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10.

11.

12.

13.

14.
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qﬁsinE):l%,?‘ﬁ%sin (gjwmﬁ%:

(A) (B)

1
J2

(D) 0

1
2.2
©

[\)

& e T TN WER HHHR 7 | 390 U Uk [T B Uil 5x — 3y =2 & |
TE [T 1 GHIROT Bl Eehdl B

(A) -—-15x-9y=5 (B) 15x+9y=5
(C) 9x-15y=6 D) -—-15x+9y=5

T GTE ST Uk FHTER O H 8, T ATHA 30 B | SHH HEF U FAT & 2
A) 4 B) 10
(C) 16 (D) 8

T A ABCH, DE || BC 7 (51 foh ammepfd § q@ifen T g) | If¢ AD = 4 cm,
AB=9cmFT9ﬂAC=13-5cm%,?ﬁEC@F@T&E%:

A
B C
(A) 6cm (B) 7-5cm
(C) 9cm (D) 5-7cm

fe7 o for) 9w, wsh HHR <h1 SR hl AdTS SHhl S8 b SUST Bidl g | dl
39 99 T T IAAI @

(A 30° (B)  45°
(C) 60° (D)  90°
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12.

13.

14.
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If sin 6 = 1, then the value of % sin (gj 1s :

(A) (B)

1 1
22 V2

(®) (D) 0

DO | =

Two lines are given to be parallel. The equation of one of these lines is

5x — 3y = 2. The equation of the second line can be :
(A) —-15x-9y=5 (B) 15x+9y=5
(C) 9x-15y=6 D) -15x+9y=5

Three numbers in A.P. have the sum 30. What is its middle term ?
A 4 B) 10
(C) 16 (D) 8

In A ABC, DE || BC (as shown in the figure). If AD = 4 cm, AB = 9 cm

and AC = 13-5 cm, then the length of EC is :
A

VAN
VAN

B C
(A) 6cm (B) 7-5cm
(C) Y9cm (D) 5-7cm

At some time of the day, the length of the shadow of a tower is equal to

its height. Then, the Sun’s altitude at that time is :
(A) 30° (B) 45°
(C) 60° (D)  90°

14-30/4/1
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16.

17.

18.

[ [=)
I
| O]

15. @ T wER #, AB @ AC TH 39 W @t T weiard § 1 af
ZABC =42°%, 9l Z BAC &I U9 ¥ :
B

(A 96° (B)  42°
(C) 106° (D) 86°

Tsh il =S ABCD % o9 ¥ A~ 2, 3), B(6, 7) @91 C(8, 3) &, dl 3&eh
= I D 7

A (0,1 (B) (0,-1)

C) (1,0 D) 1,0
fFfiaem E & foe, IR PE) + PE) =q 8, W 2 -4 HAF B :
A -3 B) 3

(C) 5 (D) -5

3 T8 Ihd H, fog A W AR TRl HE a1 @ gl I T IWAMHE TRl
QR 2 | g A W @i 75 ¥Rl QR &I P W et g | I AP = 42 em
2, a1 QR & &&E B :

e
-~

(A) 42cm B) 21cm
(C) 84cm (D) 6:3cm
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15. In the given figure, AB and AC are tangents to the circle. If £ ABC = 42°,
then the measure of £ BAC is :

B

A 96° (B) 42
(C) 106° (D) 86°

16. The fourth vertex D of a parallelogram ABCD whose three vertices are
A(-2, 3),B(6,7) and C(8, 3) is :

A (O, B) (0,-1)
€ 1,0 (D) (1,0

17. Foranevent E, if P(E) + P(E) = q, then the value of g2 -4 is:
A -3 B) 3
C) 5 (D) -5

18. In the given figure, QR is a common tangent to the two given circles

touching externally at A. The tangent at A meets QR at P. If AP = 4-2 cm,
then the length of QR is :

(A) 42cm (B) 21cm
(C) 84cm (D) 6:3cm

14-30/4/1 P.T.O.



97 GEIT 19 3K 20 HYFYT TF a% SR 597 8 | @ o7 1w 78 & 577 v &1
SYHIT (A) T TR H1 7% (R) GRT 37/ 1591 7797 & | 37 J971 & @& IR 14 157
77 F1s] (A), (B), (C) 3% (D) 7 & g7t Fifaw |
(A)  IAHHAT (A) 3N Tob (R) IHI ¥&1 2 AR deh (R), 3R (A) ! @l
ST HLdT & |

(B)  AMheM (A) 3R T (R) I T8l 8, Tq e (R), A (A) i &t
T TFT a3 |

(C) 3fyehed (A) U&l 8, Tg T (R) T & |
(D)  317HA (A) T B, T ok (R) T 7 |

19.  SHHYT (A): Teh TQGEUS 1 HEA{olg 38 1: 1% U H ford1fid st 2 |
7% (R) : g (- 3, k), f&gatl (- 5, 4) T (- 2, 3) = fHaW a1 TETETE
Wl 1:2 % ATIG § TaATiord e g |

20. 3WHYT(A): ARG TH ga i IRIY 176 cm 7, T 3T 1 28 cm 7 |

7% (R) : I 1 IR = 21 x B
wUE |
57 GUE T 37ld TG-IRI% (VSA) FHR & J97 &, Io/78 I3 & 2 37 & | 5x2=10

21. o9 gfeat wu: 9, 12 dA1 15 e & AU W oIt B | A 98 TH Ay
ST I[® Ll &, dl oha- THT o W1 I8 GIETT Teh A1 il ?

22. (a) U T i e archt g5 I @@ 14 cm e | 5 e 4 39 g0 €t &
T W d &% I shifoT |
AT
(b) 42 cm TS 9Tct g9 61 IW A9 HI FEIE FG HINT S JA oh hg T
60° ST VT AR Ll 2 |

T T W : 5 cosz 60° + 4 sec2 30° — tanz 45°

23. (a) — —
sin“ 30° + sin“ 60°

HAYAT
(b) ﬂ'ﬁisin(A—B):%, cos(A+B)=%; 0<A+B<90°, A>B&% dl

/ ATIT / B 14 shIfST |
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Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled as Assertion (A) and the other is labelled as
Reason (R). Select the correct answer to these questions from the codes (A), (B),
(C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Mid-point of a line segment divides the line segment in
the ratio 1 : 1.

Reason (R): The ratio in which the point (-3, k) divides the line
segment joining the points (- 5, 4) and (- 2, 3)is 1: 2.

20. Assertion (A) : If the circumference of a circle is 176 cm, then its radius is
28 cm.

Reason (R): Circumference = 27 X radius of a circle.
SECTION B

This section comprises Very Short Answer (VSA) type questions of 2 marks
each. 5x2=10

21. Three bells toll at intervals of 9, 12 and 15 minutes respectively. If they
start tolling together, after what time will they next toll together ?

22. (a) The minute hand of a clock is 14 cm long. Find the area on the face
of the clock described by the minute hand in 5 minutes.

OR

(b)  Find the length of the arc of a circle which subtends an angle of 60°
at the centre of the circle of radius 42 cm.

5 cos260° + 4 sec® 30° — tan?2 45°
sin? 30° + sinZ 60°

23. (a) Evaluate :

OR
(b) If sin(A—B)=%, cos (A +B) = %; 0<A+B<90° A>B;find

/ A and Z B.

14-30/4/1 Page 11 P.T.O.
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24. & TS ITHfd H, O I HT hg B | A £ AOB = 145° B, @l x I HH T

25. o 5 3Thfd H, A AHK ~ A ABC 8 | ¢ AK = 8 cm, BC = 3-2 cm @

HK = 6-4 cm 8, 9 AC <hl &ieTs F1d <hIfT |

H
C
I/A K
B
Wus T

39 GUE § TY-FHIT (SA) FHR & F97 &, 1578 9% & 3 3% & |

sinO—cos0+1 1
26. ﬁ:lZQ $IfIT - =
smO+cos0—-1 secO—tan 0

6x3=18

27. (a) G Tl &l Tk 919 3BT =T | T o UTed B9 <hl ITReRdT T B 2

(i)  HH-U-%H T 4
(i) #WET W
(i)  Tfereh-8-31fees Tk e

HAAAT

14-30/4/1 Page 12
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24. In the given figure, O is the centre of the circle. If £ AOB = 145°, then

find the value of x.

25. In the given figure, A AHK ~ A ABC. If AK = 8 cm, BC = 32 cm and
HK = 6-4 cm, then find the length of AC.

H
C
I/A K
B
SECTION C
This section comprises Short Answer (SA) type questions of 3 marks each. 6x3=18
sin@—-cosO6+1 1

26. Prove that

sinO+cos0—1 secO—tan 0

27. (a) Three coins are tossed simultaneously. What is the probability of
getting
(1) at least one head ?
(i1)  exactly two tails ?

(111) at most one tail ?

OR

14-30/4/1 Page 13 P.T.O.



(b)

i

[
T U T 90 fe&h (discs) &, 59 W 1 @ 90 ao T 3ifera & | afe
W US H Y TH [SEh IgTSAT MRl ST &, dl $Eehl JTRiekdl A
Y foh 38 Tewep T 3ifehd Bl -

(i) @ 3Tehl <h! T&AT I 40 Y A B |

(i) 5 9 9IST 98 &A1 S 50 ¥ &Lt B |

(ifi) T Ol o HE |

28. @MT T 2,000 fehrer & U we o 718 qe 399 WS (HIIRR) @ had
T 50 3 T 100 % AR o o fAT F&1 | @WHT 1 FA 25 A I Y | A
hifore for 38 T 50 AT T 100 & Thar-feran e it |

29. (a)

(b)

UG 4x2 + 4x — 3 % YA I HIFIY TAT LI TAT TEIG o TUMhI
ot % gy I St HifT |

AT

aﬁaamﬁagqax2+x—2éswé,aﬁ%+ﬁaﬂmaﬁ
(0
ST |

30. T T} % 3 T s e &, 4 fig Hifve & 2°Y3 o st

5

qET 2 |

31. fag Sifdu f forelt g = uford swTae wqys aw=qys g 2 |
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(b) A box contains 90 discs which are numbered 1 to 90. If one disc is
drawn at random from the box, find the probability that it bears a :
(1) 2-digit number less than 40.

(i1)  number divisible by 5 and greater than 50.

(iii)  a perfect square number.

28. Rehana went to a bank to withdraw ¥ 2,000. She asked the cashier to
give her ¥ 50 and ¥ 100 notes only. Rehana got 25 notes in all. Find how
many notes of ¥ 50 and ¥ 100 did she receive.

29. (a) Find the zeroes of the polynomial 4x2 + 4x — 3 and verify the

relationship between zeroes and coefficients of the polynomial.

OR

(b)  If o and P are the zeroes of the polynomial x2 + x — 2, then find the
p

o
value of = + —.
o

30. Prove that

is an irrational number, given that +/3 is an irrational

number.

31. Prove that the parallelogram circumscribing a circle is a rhombus.
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39 @8 4 FH-3RIT (LA) IPR & J97 8, 579 Je3% &5 3% & |

32.

33.

34.

mim
=
[ %4

wug ¥

T 100 m ISl TSh % qHI N IHA-EEH, A A1 oA &l @H T gU
g | 31 gHl @Y % W Heh % T f9g ¥ @W o REX & IAE 0
A 60° 3T 30° § | T4 G & A8 3R @I § HSH o 195 hl gl A
Fifvre | (V3 = 1-732 5= i)

(a)

(b)

(a)

(b)

T IR =9q4sl ABCD 1 5i@18 T8 Y91 AD R fog E 389 JR 2 Tk
BE, YT CD %! F W redl 8 | guNist 6 A ABE ~ A CFB.
HAAAT

A ABC 1 YST& AB, BC a9 Hifedhl AD Shusl: A PQR 1 artati

PQ, QR A1 Wiedw PM & wHur 7 | fag i fF
A ABC ~ A PQR.

T el 90 km 1 g T fOR =@ ¥ = g | AG 3HA A
15 km/h 316 BIdAl, A1 36 I8 A1 T & § 30 fire &0 @ 1d | el
! g =1 1 HIT |

HAYAT

‘© T 98 W T1d <hifore, oaes foe feama gt
(c+1D)x2-6(+1)x+3((+9=0; cx-1

o T arEdfae qd1 99H & |

85. frfciRaa aoft, T rEuared H Q@ 9N ¥ 1T URRT hi Y =i 7
3y (It #) 5-15|15-25 |25 -35| 35 —45 |45 55 | 55 — 65
Tt &t g 6 11 21 23 14 5
39T G 3T(hel 1 Sgateh qdT HIEA FTd T |
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This section comprises Long Answer (LA) type questions of 5 marks each.

32.

33.

34.

35.

4x5=20

Two pillars of equal lengths stand on either side of a road which is 100 m

wide, exactly opposite to each other. At a point on the road between the

pillars, the angles of elevation of the tops of the pillars are 60° and 30°.

Find the length of each pillar and distance of the point on the road from
the pillars. (Use /3 =1-732)

(a)

BE intersects CD at F. Show that A ABE ~ A CFB.

(b)

OR

E is a point on the side AD produced of a parallelogram ABCD and

Sides AB, BC and the median AD of A ABC are respectively

proportional to sides PQ, QR and the median PM of another

A PQR. Prove that A ABC ~ A PQR.

(a)

A train travels a distance of 90 km at a constant speed. Had the

speed been 15 km/h more, it would have taken 30 minutes less for

the journey. Find the original speed of the train.

(b)

OR

Find the value of ‘¢’ for which the quadratic equation

c+1Dx2-6(cc+1)x+3(+9)=0; c£-1

has real and equal roots.

The following table shows the ages of the patients admitted in a hospital

during a year :

Age (in years)

15 -25

25-35

35 —45

45 — 55

55 — 65

Number of
patients

11

21

23

14

Find the mode and mean of the data given above.
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SECTION E
This section comprises 3 case study based questions of 4 marks each. 3Ix4=12
Case Study -1

36. Ryan, from a very young age, was fascinated by the twinkling of stars
and the vastness of space. He always dreamt of becoming an astronaut
one day. So he started to sketch his own rocket designs on the graph
sheet. One such design is given below :

=

RELZA!

—

N

Based on the above, answer the following questions :

1) Find the mid-point of the segment joining F and G. 1
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37.

[ [=)
I
| O]

() (a) Togall A Q91 C % == <l gt feharll 8 2
T
(b) fogati A 9o B =l fie a1t T@mEve #I 1 : 3 % U H
31a: faueH e o foig & frewme 3@ HiT |
(i) oG D o Fawmmeh &1 & ?
TeRTUT 1T — 2

S T T YA IR R @A o, Jai Tfa9rht f59 5T @em &l @ *
T guTi/AEsTi/MEE 6l Th @l &l ITJE0 ®d @ | faarg vfama
YR BT T JHT & ot Tm=s @9 B o |/ 8, auensti 3R
wRferal -l geemd g |
Th o B Wl Qo Tng 9 gun (e fafte s § fBu g g W
arfeh €9 H Th AP. S0 8 | Ifg nd TIM W TAT 20 + 4n 7, a1 Raenfe
&I meg o fau Fafafaa ge & 3w i

L ST

(i)  UBA T G HH-A G&IAT R ?

(i)  (a) HH-H1 TAE 112 HHTRd 8 ?
HAYAT

(b) TS 10 T T T T@AI3T T AThS FAT B ?
(iii) <hI-H T (n — 2)d TAH W 3 ?

14-30/4/1 Page 20



[OpH O
e

(i1) (a) What is the distance between the points A and C ? 2

OR

(b)  Find the coordinates of the point which divides the line
segment joining the points A and B in the ratio 1 : 3
internally. 2

(iii) What are the coordinates of the point D ? 1
Case Study - 2

37. Treasure Hunt is an exciting and adventurous game where participants
follow a series of clues/mumbers/maps to discover hidden treasures.
Players engage in a thrilling quest, solving puzzles and riddles to unveil
the location of the coveted prize.

While playing a treasure hunt game, some clues (numbers) are hidden in
various spots collectively forming an A.P. If the number on the nt® spot is
20 + 4n, then answer the following questions to help the players in
spotting the clues :

) Which number is on first spot ? 1

(i1) (a)  Which spot is numbered as 112 ? 2
OR

(b)  What is the sum of all the numbers on the first 10 spots ? 2

(iii) Which number is on the (n — 2)t® spot ? 1
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Case Study -3

38. Tamper-proof tetra-packed milk guarantees both freshness and security.

This milk ensures uncompromised quality, preserving the nutritional

values within and making it a reliable choice for health-conscious

individuals.

500 mL milk is

15cm X 8 cm X 5

5cm

packed in a cuboidal container of dimensions

cm. These milk packets are then packed in cuboidal

cartons of dimensions 30 cm X 32 cm X 15 cm.

Based on the above given information, answer the following questions :

(1) Find the volume of the cuboidal carton.

(ii)) (a) Find the total surface area of a milk packet.

OR

(b) How many milk packets can be filled in a carton ?

(iii) How much milk can the cup (as shown in the figure) hold ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
MATHEMATICS PAPER CODE 30/4/1

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc. may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them. In class -
X, while evaluating two competency-based questions, please try to understand given
answer and even if reply is not from marking scheme but correct competency is
enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should
be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given in
the Marking Scheme. If there is any variation, the same should be zero after deliberation and
discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (v') wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totalled up and written on the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded on the left-hand margin and
encircled. This may also be followed strictly.
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9 In Q1-020, if a candidate attempts the question more than once (without cancelling the previous
attempt), marks shall be awarded for the first attempt only and the other answer scored out
with a note “Extra Question”.

10 In Q21-038, if a student has attempted an extra guestion, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra Question”.

11 No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totalling of marks awarded to an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totalling on the title page.

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

16 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the
title page, correctly totalled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners
are once again reminded that they must ensure that evaluation is carried out strictly as per
value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 30/4/1)

Q. No. | EXPECTED OUTCOMES/VALUE POINTS Marks
SECTION A
This section comprises Multiple Choice Questions (MCQs) of 1 mark each
L. If ax +by =a2—-b? and bx + ay = 0, then the value of x+y is:
(A) a%-b2 (B) a+b
(C) a-b>b (D) a2+ b2
Sol. (C)a-b 1
2, The HCF of two numbers 65 and 104 is 13. If LCM of 65 and 104 is 40x,
then the value of x is :
(A) 5 (B) 13
(€ 40 (D) 8
Sal. (B) 13 1
3. If a polynomial p(x) is given by p(x) = x2 — 5x + 6, then the value of
p(1) + p(4)is :
A 0 B) 4
c) 2 D) -4
Sol. (B) 4 1
4. If the discriminant of the quadratic equation 3x2 - 2x + ¢ =0 is 16, then
the value of c is :
A 1 B) 0
© -1 (D) 42
Sol. © -1 1
5 If an arc subtends an angle of 90° at the centre of a circle, then the ratio
of its length to the circumference of the circle is :
(A) 2:3 (B) 1:4
(C) 4:1 (D) 1:3
Sol. (B)1:4 1
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The area of the sector of a circle of radius 12 em is 601 em2. The central
angle of this sector is :

(A) 120° (B) 6°
(C) 75° (D)  150°
Sol. (D) 150°
7. If the difference of mode and median of a data is 24, then the difference of
its median and mean is :
(A) 12 B) 24
(C) 8 (D) 36
Sol. (A) 12
8. Two dice are tossed simultaneously. The probability of getting odd
numbers on both the dice is :
6 3
(A) 36 (B) 36
12 9
C = D —
(©) 36 (D) 36
Sol. 2
(D) o
9. The ratio of total surface area of a solid hemisphere to the square of its
radius is :
(A 2m:1 (B) 4m:1
(C) 38m:1 (D) 1:4n
Sol. (C) 3m:1
10. If sin © = 1, then the value of é sin (g] is :
1 1
A — B —
G 75 (B) el
1
(C) 5 (D) 0
Sol. L
(A) 2V2
11 Two lines are given to be parallel. The equation of one of these lines is
5x — 3y = 2. The equation of the second line can be :
(A) —-15x-9y=5 (B) 15x+9y=5
(C) 9x-15y=6 (D) -—-15x+9y=5
Sol. (D)-15x+9y =5
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12.

Three numbers in A.P. have the sum 30. What is its middle term ?

(A) 4 (B) 10
(C) 16 (D) 8
Sol. (B) 10
13. In A ABC, DE || BC (as shown in the figure). f AD =4 cm, AB =9 cm
and AC = 13-5 ¢m, then the length of EC is :
A
D E
B C
(A) 6cm (B) 7-5cm
(C) 9em (D) 57cm
Sol. (B) 7.5¢cm
14. At some time of the day, the length of the shadow of a tower is equal to
its height. Then, the Sun’s altitude at that time is :
(A)  30° (B) 45°
(C) 60° (D) 90°
Sol. (B) 45°
15. In the given figure, AB and AC are tangents to the circle. If © ABC = 42°,
then the measure of © BAC is:
B
(A) 96° (B) 42°
(C) 106° (D) 86°
Sol. (A) 96°
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16. The fourth vertex D of a parallelogram ABCD whose three vertices are
A(-2,3),B(6,7) and C(8, 3) is :

(A) (0,1 (B) (0,-1)
© (=130 (D) 1,0
Sal. (B) (0,-1)
17. For an event E, if P(E) + P(E) = q, then the value of ¢2—4 is:
(A) -3 (B) 3
(C) b5 (D) -5
Sol. (A) -3
18. In the given figure, QR is a common tangent to the two given circles
touching externally at A. The tangent at A meets QR at P. If AP = 4-2 cm,
then the length of QR is :
A
< 3 b v >
(A) 42cm (B) 2-1cm
(C) 84cm (D) 6-3cm
Sol. (C)8.4cm

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled as Assertion (A) and the other is labelled as
Reason (R). Select the correct answer to these questions from the codes (A), (B),
(C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Mid-point of a line segment divides the line segment in
the ratio 1: 1.

Reason (R): The ratio in which the point (-3, k) divides the line
segment joining the points (- 5, 4) and (- 2,3)is 1: 2.

Sol. (C) Assertion (A) is true but Reason (R) is false
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20.

Assertion (A) : If the circumference of a circle is 176 em, then its radius is

28 cm.
Reason (R): Circumference = 27 x radius of a circle.
Sol. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct| 1
explanation of the Assertion (A).
SECTION B
This section comprises Very Short Answer (VSA) type questions of 2 marks
each.
21. Three bells toll at intervals of 9, 12 and 15 minutes respectively. If they
start tolling together, after what time will they next toll together ?
Sol. 9=3?
12=22x3
15=3x5
LCM=22x32%x5=180 1
Three bells will toll together after 180 min.
22. (a) . . :
The minute hand of a clock is 14 cm long. Find the area on the face
of the clock described by the minute hand in 5 minutes.
Sol. Angle subtended in 5 min. = 30° Yo
Area described by minute hand = % X % x 14 x 14 1
= % cm? or 51.33 cm? approx. Yo
OR
22. (b) Find the length of the arc of a circle which subtends an angle of 60°
at the centre of the circle of radius 42 cm.
Sol.
Length of arc = 2 x % X 42 x 22 1Y%

360

=44 cm

Yo
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23. (a
( ) 5 cosZ 60° + 4 sec? 30° — tanZ 45°

Evaluate : 5 5
sin“ 30° + sin“ 60°

Sol. 5(1)2+4(1)2_(1)2

1Y%

Yo

OR

23.(b)

If sin(A—B):é, cos(A+B)==; 0<A+B<90° A->B;find

bo | =

Z A and # B.

Sol. sin (A —B) =sin 30°
A-B=30° ------- (i)

cos (A+B) = cos 60°
A+B=60° --------- (i)

Solving (i) and (ii)

A =45° B =15°

Yo

Yo

24. In the given figure, O is the centre of the circle. If ©~ AOB = 145°, then
find the value of x.

g

Sol.

Take a point P on circumference and join AP & BP.

Yo
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ZAPB = % x 145° = 72.5°
2APB + 2ACB = 180°
— +ACB = 107.5° or x = 107.5°

Yo
Yo
Yo

25.

In the given figure, A AHK ~ A ABC. If AK = 8 ecm, BC = 3-2 cm and
HK = 6-4 cm, then find the length of AC.
H

C

O

B

Sol.

~ AAHK ~AABC (given)
. HK _ AK
" BC  AC
64 _80
32 AC

= AC=4cm

SECTION C

This section comprises Short Answer (SA) type questions of 3 marks each.

26.

sinO—cosB+1 1

Prove that = =
smO+cos0-1 secO-—tan 0

Sol.

sin®—cos6+1
sin 6+cos 6—-1

Divide Numerator and Denominator by cos 6.

LHS=

_ tanO-1+secH

" tan@+1-secH

_ tan0—1+secH

~ (tan@-sec0)+(sec20—tan20)

_ tan6—1+secH
(sec6—tan0) (tan O+secH-1)

=R.H.S

_ 1
sec6—-tan 6

Yo

Yo
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27.(a)

Three coins are tossed simultaneously. What is the probability of
getting

(1) at least one head ?

(i1)  exactly two tails ?

(111) at most one tail ?

Sol.

Total number of outcomes = 8

(i) P (at least one head) = g
(i) P (exactly 2 tails) :%

(iii) P (at most one tail) = g or

N |-

OR

27.(b)

A box contains 90 dises which are numbered 1 to 90. If one disc is

drawn at random from the box, find the probability that it bears a :
(1) 2-digit number less than 40.
(ii) number divisible by 5 and greater than 50.

(iii) a perfect square number.

Sol.

Total outcomes = 90

(i) P (2 digit number less than 40) = % or§
(it) P (a number divisible by 5 and greater than 50) = 98—0 or 415

(iii) P (a perfect square number) = % or 1—10

28

Rehana went to a bank to withdraw ¥ 2,000. She asked the cashier to
give her T 50 and ¥ 100 notes only. Rehana got 25 notes in all. Find how
many notes of T 50 and ¥ 100 did she receive.

Sol.

Let number of 350 notes = x
and number of X100 notes =y
Here X +y = 25 ------ (1)
50x + 100y =2000 or x+2y=40 ------- (i)
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Solving eq.(i) and eq.(ii), we get

x=10andy =15 Yo+ Y2
Therefore 10 notes of *50 and 15 notes of 100 are received.
29.(a)
Find the zeroes of the polynomial 4x2 + 4x — 3 and verify the
relationship between zeroes and coefficients of the polynomial.
Sol. P(X)=4x? +4x — 3
=(2x+3) (2x-1) 1
.. Zeroes of the polynomial are _73 , % 1
_ 3,1 _-3+1_ , -4 _ —(coefficient ofx) 1
Sum of Zeroes = 2 + 2 2 1= 4 (coefficient of x2) 72
Product of Zeroes = — x - = — = SIS eM &
2 2 4  coefficient of x2
OR
29(b). o,
If o and B are the zeroes of the polynomial x“ + x — 2, then find the
value of = + E
o
Sol. Here a+pB=—1andaf=-2 1
a, B_ a?+ B2 - (a+B)2-2ap 1
B« op ap
_(=1)?-2(-2) _ 5 1
- -2 T2
30. Prove that 2-43 is an irrational number, given that \/3 is an irrational
number.
Sol. Assuming # to be a rational number.
2-v3 _ p .
== ,where p and q are integers & q #0 Yy
= 3 = M
q 1
Here RHS is rational but LHS is irrational. 1,
Therefore our assumption is wrong. 1,
11

MS_X_ Mathematics 041 30/4/1_2023-24




2—V/3 . . .
Hence Tf is an irrational number.

Yo

Adding (i), (ii), (iii) & (iv)

AP +BP +CR+DR=AS +BQ + CQ + DS

= AB+CD=AD+BC

But ABCD is a parallelogram =AB = CD and AD = BC
. 2AB=2AD or AB=AD

Hence, ABCD is a rhombus.

31 Prove that the parallelogram circumscribing a circle is a rhombus.
Sol. Correct figure | %
D
S
A C
P Q
B
AP = AS ----- Q)
BP =BQ ----- (i)

Yo

MS_X_ Mathematics_041_30/4/1_2023-24
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SECTION D

This section comprises Long Answer (LA) type questions of 5 marks each.

32.
Two pillars of equal lengths stand on either side of a road which is 100 m
wide, exactly opposite to each other. At a point on the road between the
pillars, the angles of elevation of the tops of the pillars are 60° and 30°.
Find the length of each pillar and distance of the point on the road from
the pillars. (Use /3 = 1-732)
Sol. Correct figure |1
A C
h h
D
B
(100-x) ——— s Fe— X o
- 100 m
Let AB and CD are two pillars of equal length h m and let P be the point on
road x m away from pillar CD.
In ACDP
h
tan 60° =3 =2 1
=h=v3 x - (1) Yo
In AABP,
o1 __h 1
tan 30° = 7" 100
100—x
h= 5 T (i) 1
Solving eq.(i) and eq.(ii)
x= 25 o

MS_X_ Mathematics 041 30/4/1_2023-24
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and h = 25v/3 =25 x 1.732 = 43.3
The length of each pillar is 43.3 m and the distance of the point on the road
from pillars is 75 m and 25 m respectively.

Yo

T pPo 20M __PM

33.(a) E is a point on the side AD produced of a parallelogram ABCD and
BE intersects CD at F. Show that A ABE ~ A CFB.
Sol. Correct figure | 2
E
D F C
In AABE and ACFB
LEAB = ,BCF 1
LAEB = £CBF !
= AABE ~ ACFB !
OR
33.(b) Sides AB, BC and the median AD of A ABC are respectively
proportional to sides PQ, QR and the median PM of another
A PQR. Prove that A ABC ~ A PQR.
Sol. Correct figure | 1
A P
B D c Qa M
. AB_BC_ D
"PQ” QR PM
. AB _ 2BD _ AD 1

MS_X_ Mathematics_041_30/4/1_2023-24
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AB _ BD _ AD .
o= gu e T (i)
= AABD ~ APQM 1
= 4B=2Q ---- (i) 1
In AABC and APQR
A8 _ BC
PQ QR
4B =2Q
. AABC ~ APQR 1
34(a). A train travels a distance of 90 km at a constant speed. Had the
speed been 15 km/h more, it would have taken 30 minutes less for
the journey. Find the original speed of the train.
Sol. Let the original speed be x km/h
New speed = (x + 15) km/h Yo
A.T.Q.
90 9% _1 1%
x  x+15 2
= x% + 15x — 2700 = 0 1
—=(x + 60) (x - 45) =0 1
X #-60,x=45 1
The original speed of the train = 45km/h
OR
34(b).
Find the value of ‘¢’ for which the quadratic equation
(c+1Dx2-6(c+1)x+3(+9=0; c=-1
has real and equal roots.
Sol. For real and equal roots,
{(—6(c+ 1} —4(c+1)x3(c+9)=0 2
=12(c+1)(2c-6)=0 2
c#-1 So,c=3 1
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35.

The following table shows the ages of the patients admitted in a hospital

during a year :

Age (in years) [5-15|15-25 [25-35| 35—-45 |45-55 [55-65

Number of 6 11 21 23 14 5
patients

Find the mode and mean of the data given above.

Sol.
Age (in years) No. of patients (f;) | Mid point (x;) xifi
5-15 6 10 60
15-25 11 20 220
25-35 21 30 630
35-45 23 40 920
45 - 55 14 50 700
55-65 5 60 300
Total 80 2830
Correct table | 1%
— Mean = 222 &
80
1
= 35.375 %
_ Yo
Modal class = (35 - 45)
= Mode = 35 + (—=—2L_)xh 1
2X23-21-14
=36.81 1
Therefore, mode and mean of given data are 36.81 years and 35.375 years
respectively.
SECTION E
This section comprises 3 case-study based questions of 4 marks each.
36. Case Study -1

Ryan, from a very young age, was fascinated by the twinkling of stars
and the vastness of space. He always dreamt of becoming an astronaut
one day. So he started to sketch his own rocket designs on the graph
sheet. One such design is given below :

MS_X_ Mathematics_041_30/4/1_2023-24
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Based on the above, answer the following questions :

(i) Find the mid-point of the segment joining F and G.

(1i1) (a)  What is the distance between the points A and C ?

OR

(b}  Find the coordinates of the point which divides the line
segment jolning the points A and B in the ratio 1: 3
internally.

(i1i) What are the coordinates of the point D ?

Sol. (i)  Mid point of FG is ( = (-1,2)

-3+1 0+4
2 )

(i) (@) AC=(-1-13)2+ (-2 —4)2

=/52 or 2V/13
OR

1x3+3%x3 1x2+3x4
143 ' 143

(i) (b)  The coordinates of required point are (

(iii) D(-2, -5)

)

MS_X_ Mathematics 041 30/4/1_2023-24

17




37.

Case Study - 2

Treasure Hunt is an exciting and adventurous game where participants
follow a series of clues/numbers/maps to discover hidden treasures.
Players engage in a thrilling quest, solving puzzles and riddles to unveil
the location of the coveted prize.

While playing a treasure hunt game, some clues (numbers) are hidden in
various spots collectively forming an A.P. If the number on the nt! spot is
20 + 4n, then answer the following questions to help the players in
spotting the clues :

(i) Which number is on first spot ?

(ii) (a) Which spot is numbered as 112 ?
OR
(b)  What is the sum of all the numbers on the first 10 spots ?

(iii) Which number is on the (n — 2)t spot ?

Sol.

(i) Number on the first spot = 20 + 4 x 1 = 24
(i) (@) 20 +4n =112

= n=23

OR

(i) (b) d=4

510=§[2x24+9x4]

=420

(iii) Number on the (n — 2)™ spot = 20 + 4(n - 2)

=12+ 4n

Yo

Yo
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38.

Case Study - 3

Tamper-proof tetra-packed milk guarantees both freshness and security.
This milk ensures uncompromised quality, preserving the nutritional
values within and making it a reliable choice for health-conscious
individuals.

|
—

—

500 mL milk is packed in a cuboidal container of dimensions
15 cm x 8 em x 5 cm. These milk packets are then packed in cuboidal
cartons of dimensions 30 cm x 32 cm x 15 cm.
Based on the above given information, answer the following questions :
(i) Find the volume of the cuboidal carton.
(ii) (a) Find the total surface area of a milk packet.
OR
(b) How many milk packets can be filled in a carton ?

(iii) How much milk can the cup (as shown in the figure) hold ?

Sol.

(1) Volume of cuboidal carton = 30x32x15

= 14400 cm?3
(ii)(a) Total surface area of milk packet = 2(15x8+8x5+5x15)
=470 cm?
OR
(i) (b) Number of milk packets in carton = %
=24

(iii) Capacity of the cup = % x5x5x7
=550 cm3 or 550 ml

Yo
Yo

Yo
Yo
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HE71TEGa 39T 1 S TIae] & 9IgT 3R 377 G&d] & i Bl
() 3T 37-97 4 38 757 & | @4 yv7 sifdard & |

(ii) I8 ¥o7-97 gl @Sl 4 [a9ifq 8 — &, @&, M, 909 & /

(i) @UE & H Y97 &y 1 8 18 % aglaswedid (MCQ) @7 97 G&IT 19 TT 20
SfIFeT Uq G% TERT 1 3% & F97 8 |

(iv) @S W H 97 q&Ir21 @ 25 T 3717 TG-ITIT (VSA) ¥HR & 2 37l & J97 & |
(v) WU TH J97 &I 26 T 31 T TY-FTHIT (SA) TR & 3 371 & J97 8 |
(vi) TS T F 97 &1 32 @ 35 T G-3RI (LA) IR & 5 37H] & o7 8 |

(vii) TUE &F H J97 G&IT 36 T 38 T JHU ST JTERT 4 37H] & Y97 & | 3%
YK 37eTT H 3TaRF [dhcd 2 3] & 97 8 1397 731 8 |

(viii) Y97-99 # GHT faeheq 757 197 791 & | FEIf, @8 @ F 2 Yol H, GUS T & 2 FoI
H, @8 7 &2 Jol 7 a9 @8 & & 3 Y9l H SaR® [aehcq &1 JiaerT 1591 73T

g/

(ix) & STGvIH &1 T IHIadl G975Y | &l avTH & 1 = 22 g, G s=rer

7 Iear T &1 |
(x)  @FePpick & 39T afcdd & |

Wus <h
39 @IS H Fglascdid 397 (MCQ) &, 577 Jcde J97 1 37 %7 & | 20x1=20
1.  THH 9 (A.P.) /18, /50, /98, ... Tl T (V1) TS & :
A) 128 (B) 140
(C) <162 (D) /200

2. Zlﬁ §=2sinA,§=2cosA%,?ﬁ x2+y2WII'IT-[%:

(A) 36 B 9
C) 6 (D) 18
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(ii1)
(iv)
(v)
(vi)

(vit)

(viii)

(ix)

(x)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are Multiple Choice Questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are Short Answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each. Internal choice is provided in 2 marks questions in each
case study.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
3 questions in Section E.

: : 22 : :
Draw neat diagrams wherever required. Take 1 = - wherever required, if not
stated.

Use of calculator is not allowed.

SECTION A

This section comprises Multiple Choice Questions (MCQs) of 1 mark each.  20x1=20

The next (4t1) term of the A.P. \/E, \/%, \/%, ...18:
(A) 128 (B) 140
(C) 162 (D) /200

If % =2sin A, % = 2 cos A, then the value of x2 + y2 is:

(A) 36 B 9
C) 6 (D) 18

15-30/5/1 P.T.O.
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e 4sec0-5=0 %,Fﬁ cot @ 1AM & :

(A) (B)

wlot W
L Ot

(C) (D)

TIfieRtl ™ 3x + 4y =5 AAT 6x + 8y = 7 g1 FAfafga o @ fhm g&r
o1 T @ HEiua 8 @8 2

(A) AW
(B) ufa=ad
(C) Gyt

(D) Th-GEX o el

foama Tfiehtor 5x2 — 6x + 21 =0 % Al < ANTHA AT TOHHA H 3TIE & :
(A) 5:21 B) 2:7
(C) 21:5 (D) 7:2

gfe Mepsl 2, 9, x+6, 2x+3, 5, 10, 5; I A 77, Al xHI T4 3 :
A 9 B) 6
(C) 5 (D) 3

T AT, SH 19 40 T 3ifora fEhe &, W € Agosal T ke Hepral! SiTd]
7 | Teprett 78 feshe <t sifera @@ & 7 1 OIS g1 <Rl TTRiehdT 7 :
1

(A) (B)

8
7
40

U= 3|+

C) (D)

21 cm =31 9191 990 % 39 BE@US, ST % g 9 60° T hIV AN
AT g, o1 YA 7 :

(A)  22cm (B) 43 cm

(C) 64cm (D) 462 cm
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3. If 4 sec 6 -5 =0, then the value of cot 0 is:

(A) (B)

(C) (D)

wlot W
L Ot

4. Which out of the following type of straight lines will be represented by
the system of equations 3x +4y =5 and 6x +8y =7 ?

(A) Parallel

(B) Intersecting

(C)  Coincident

(D)  Perpendicular to each other

5. The ratio of the sum and product of the roots of the quadratic equation
5x? —6x +21=0is:
(A) 5:21 (B)
(C) 21:5 (D)

6. For the data 2, 9, x+ 6, 2x + 3, 5, 10, 5; if the mean is 7, then the

value of x is :

A 9 (B)
C) 5 (D)
7. One ticket is drawn at random from a bag containing tickets numbered

1 to 40. The probability that the selected ticket has a number which is a
multiple of 7 is :

1 1
A = B =
(A) = (B) 3
1 7
C = D L
() 5 (D) 10
8. The perimeter of the sector of a circle of radius 21 cm which subtends an
angle of 60° at the centre of circle, is :
(A)  22cm (B) 43 cm
(C) 64cm (D) 462 cm
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11.

12.

13.

[0 45
[Op ]

12 cm B a1t 99 1 T =@ 107 cm 4 2 | 39 =9 gRI 91 % hg W

Al I B
(A) 120° (B)
(C) 75° (D)

60
150°

I TSI-0-93] TEAT S 281 AT 1249 Tl HFT L T ShA: 5 AT 7 ATHSA <t

2,8
(A) 23 (B)
(C) 138 (D)

276

69

TR 9 3,6,9, 12, ..., 111 % Yei 6l T 3

(A) 36 (B)
© 37 (D)

10 cm =31 It T I T TH S{iGT, I % hg T HHRIU ARG Ll g | dl

Sfiam 1 d9 (cm ®) 2

(A) 52 (B)
5
c) = D
(©) NG (D)
T TS 28, 44, 132 H1 .. (LCM) B :
(A) 258 (B)
(C) 462 (D)
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11.

12.

13.
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The length of an arc of a circle with radius 12 cm is 10m cm. The angle

subtended by the arc at the centre of the circle, is :
(A)  120° B) 6°
(C) 75° (D)  150°

The greatest number which divides 281 and 1249, leaving remainder 5
and 7 respectively, is :

A 23 (B) 276
(C) 138 (D) 69

The number of terms in the A.P. 3,6,9, 12, ..., 111 is:
(A) 36 (B) 40
(C) 37 (D) 30

A chord of a circle of radius 10 cm subtends a right angle at its centre.
The length of the chord (in cm) is :

(A) 542 (B) 1042
5

c) X D) 5

() 72 (D)

The LCM of three numbers 28, 44, 132 is :
(A) 258 B) 231
(C) 462 (D) 924
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14. 3R 3 TE-THST &3 HI TSRS 553 7, dl 3Tl 7.9, (HCF)® :

A 1 (B) 553
c 7 D) 79
15. 9 o qAT B FGIE p(x) = kx? — 30x + 45k o IFH & a4 o+ B = af g, Al k
HAE T
2 3
(A) ~3 (B) -3
3 2
(C) ) (D) 3

16. & T 3Mhfd H, RJ AT RL, 990 W @i 75 g Tei@rd 8 | Afg £ RIL = 42°
8, A L JOLHI WO 3 :

(A)  42° (B) 84°
C) 96° (D) 138°

17. ¢ 75 3T H, A ABCH, DE || BC 2 | 9 AD = 2-4 cm, DB = 4 cm 1
AE=2cm&e, d AC I &« ? :

A
D E
B C
(A) ?cm (B) %cm
©) %cm D) 12em
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15.

16.

17.
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If the product of two co-prime numbers is 553, then their HCF is :
A 1 (B) 553
(&) D) 79

If o and P are the zeroes of the polynomial p(x) = kx2 — 30x + 45k and
o + B = af, then the value of k is :

2

(A) -3

3

B - 5
3 2
(®) 5 (D) 3

In the given figure, RJ and RL are two tangents to the circle. If
Z RJL = 42°, then the measure of £ JOL is:

(B) 84°
(D) 138°

In the given figure, in A ABC, DE || BC. If AD = 24 cm, DB = 4 cm and
AE = 2 cm, then the length of AC is :

A
D E
B C
(A) ? cm (B) % cm
(©) % em D 12em
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18. Ifg 7-5 m T TYT @I T YH W 5 m &l ST A1GT & AR & 999 Th
MR S S 6 A8 24 m 7, O HAR Hl S8 2 -

(A) 20m (B) 40m

(C) 60m (D) 36m

o7 G&IT 19 37K 20 37Fe7 Uq a% eia 397 8 | § F97 1€ 7T & 577 v %1
SHTUHYT (A) TIT G F1 T (R) FRT 371 137 77377 & | 57 J97] & T&l IR 419 157
77 B18T (A), (B), (C) 3% (D) 7 8 g7a¢ 5w |

(A) AR (A) 3R Th (R) GHI H&l & R @b (R), AR (A) i &
SITEAT T 2 |

(B) 3AfYHAT (A) 3R Toh (R) HT Tl &, Tg dob (R), 3 (A) hl T&l
TS 7gT HLdl 7 |

(C) AMHeH (A) T& 8, Wrg e (R) TeId & |

(D) AHeH (A) TeTd &, g @%b (R) T& 7 |

19. 37%97 (A): ABCD U @daie g [ DC || ABR | E @ F 8 AD a9l

5 AE BF
BCW UH fog 2 f6 EF || ABR | I = = 3¢

T (R) : fordt Tuee 6 TuT YISl % THIAL hI @1 SFHHMEE Yo
%I FETIIT § et 7 |

20. SYHYT(A): I §gIG ! =TT GRATNG &I B |
7% (R) : T AT T FGUG i AT 0 B 7 |
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18. If a vertical pole of length 7-5 m casts a shadow 5 m long on the ground
and at the same time, a tower casts a shadow 24 m long, then the height

of the tower is :
(A) 20m (B) 40 m
(C) 60m (D) 36m

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled as Assertion (A) and the other is labelled as
Reason (R). Select the correct answer to these questions from the codes (A), (B),
(C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : ABCD is a trapezium with DC || AB. E and F are points

on AD and BC respectively, such that EF || AB. Then

AE _ BF
ED FC’
Reason (R): Any line parallel to parallel sides of a trapezium divides

the non-parallel sides proportionally.

20. Assertion (A) : Degree of a zero polynomial is not defined.

Reason (R): Degree of a non-zero constant polynomial is 0.

15-30/5/1 Page 11 P.T.O.
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57 GUE T 37lq TY-IRI% (VSA) FHR & J97 &, o7 Jo3ieh & 2 37 & | 5x2=10

21.

22,

23.

24.

25.

(a) AR 3 cm B I T g0 W G T8 q THRIIWIT TER 60° oh HhI0 T
bl 8, I Tcdeh TINIGT Shi TS AT hITIT, |

AT

(b) Tag HivT fof g & forell =8 & A0 W @iEl T8 TR@0 TR
HTER B & |

WWW:

2 tan 30°. sec 60°. tan 45°
1 - sin? 60°

IS o, f TGIG p(x) = 5x2 — 6x + 1% I&H &, Al o + B + af H TH [
HIT |

(a) 98 39 Fa it rEw g P(— 4, 6), f5gati A(- 6, 10) a1 B(3, - 8)
%! e ot tT@ravs &t fawfsra sar 2 |

AT

b) Tag R 6 fog (3, 0), (6, 4) T2 (- 1, 3) T wmfgarg Bryst & =M
g |

T fess # 60 HHIS 7, 0 48 31=81 SISt &, @ich 8 H Yg@ g & a1 4 H

B AW 7 | i, T wul, Shad =S FHiS & TR hidT 7, Si€ih Uk

THU TR 3T, had Iwal HHIST I STEAHR Ll 3 N6 9@ q9 3l |

fesa § & wIgeaa U HHS Tehrell T8 | WTRehal W@ hitie foh fepedt T8

HHIS A i THR 2 |
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SECTION B

This section comprises Very Short Answer (VSA) type questions of 2 marks
each. 5x2=10

21. (a) If two tangents inclined at an angle of 60° are drawn to a circle of

radius 3 cm, then find the length of each tangent.
OR

(b)  Prove that the tangents drawn at the ends of a diameter of a circle
are parallel.

22. Evaluate:

2 tan 30°. sec 60°. tan 45°
1 —sin? 60°

23. Ifoa, B are zeroes of the polynomial p(x) = 5x2 — 6x + 1, then find the value

of a + B + af.

24, (a) Find the ratio in which the point P(— 4, 6) divides the line segment
joining the points A(— 6, 10) and B(3, — 8).
OR
(b)  Prove that the points (3, 0), (6, 4) and (- 1, 3) are the vertices of an

isosceles triangle.

25. A carton consists of 60 shirts of which 48 are good, 8 have major defects
and 4 have minor defects. Nigam, a trader, will accept the shirts which
are good but Anmol, another trader, will only reject the shirts which have
major defects. One shirt is drawn at random from the carton. Find the

probability that it is acceptable to Anmol.

15-30/5/1 Page 13 P.T.O.
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5T GUE 7 TY-FTIT (SA) FHR & T97 &, 574 Jcde & 3 37% & [ 6x3=18

26.

27.

28.

29.

30.

31.

(a) fag v 5 V3 o suimy g 2 |
ST

(b) fag T 6 (V2 + VB wh amafe s 2, fen 1 & 6 V6w
ST T 2 |

(a) Ifc Tk GO A & YA 14 Y2l 1 AMHA 1050 & IAT THHT YUYH UE
10 8, d1 39 FHT ST ST 2041 U G ndl Ue Id shitolT |
aroraT

(b) TUeh GHIR UG h1 JUH U2 5, 3(qH U 45 94T T Ig1 ol JTHa 400
2 | 39 AT A o UQl <h! AT aAT U1 3Tl JTd <hIFTY |

g ST foh T I o T THTGK g4 T H9=gys 8T 3 |

forg shifor &6

tan A cot A

+ =1 + sec A cosec A
1-—cot A 1-tan A

o Foaer foeeh s 919 39l U | fAEfaiad o gt e hl ITRieRdT 3Td
%ﬁﬁl@ :

(i)  HH-U-HH U fqd

(11) HMHA Uk UL

(iii) < Fod 9o Tk U

10 cm 551 Tt 99 K1 Tk AT I o ohg W HHHIV AT B | A WG qH
FIST@us &1 &F%a A ST | (1 = 3-14 AN HifT0)
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SECTION C

This section comprises Short Answer (SA) type questions of 3 marks each. 6x3=18

26. (a) Prove that +/3 is an irrational number.

OR

2
(b)  Prove that (\/5 +43 ) is an irrational number, given that /6 is

an irrational number.

27. (a) If the sum of the first 14 terms of an A.P. is 1050 and the first term
is 10, then find the 20t? term and the nt? term.

OR

(b)  The first term of an A.P. is 5, the last term is 45 and the sum of all
the terms is 400. Find the number of terms and the common
difference of the A.P.

28. Prove that the parallelogram circumscribing a circle is a rhombus.

29. Prove that:
tan A cot A

+ =1 + sec A cosec A
1-—cot A 1-tan A

30. Three unbiased coins are tossed simultaneously. Find the probability of
getting :
1) at least one head.
(i1)  exactly one tail.

(1i1) two heads and one tail.

31. An arc of a circle of radius 10 cm subtends a right angle at the centre of
the circle. Find the area of the corresponding major sector. (Use m = 3:14)

15-30/5/1 Page 15 P.T.O.



[=1 4308

o

[=et
wus ¥

39 GV H H-3TIT (LA) YR & I97 &, 978 Jedsb & 5 37% & / 4x5=20

82. (a) ‘K’ 9% A M hitoC oifeh fore fgama weienton
(k+1x2 -6k + D)x+3(k + 9) =0,k #— 1 aT&dideh IR F0H A & |

AT

(b) e SAfh h! MY Y 9 hI Y & T hl G 2 | 1S I WA, 36
fth hl A 39 9 hT Y o dF A F 4 a9 ek gl | ITH
JAIM A 1 I |

33. U& 74 % A % U fog ¥, A1 & @ FRANI o 0T IV HAN: 30° TR
60°% | I gat, fohamli & 4 m 1 ST W JY, @t T8 I ISR A1a I |

34. (a) @ TE AHGH, AFECzAGDBTN £L1=2,2%8 | fag fifsu f&
A ADE ~ A ABC.

(b) TH AABC I Y AB IR AC TT HITEIHRT AD HHM: Th I B
A PQR 1 gSTI3Ti PQ 3R PR T AIfedehl PM @ TUTU & | GINsy
f% A ABC ~ A PQR.
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SECTION D

This section comprises Long Answer (LA) type questions of 5 marks each. 4x5=20

32. (a) Find the value of ‘K’ for which the quadratic equation
(k + 1)x2 - 6(k + 1)x + 3(k + 9) = 0, k # — 1 has real and equal roots.

OR

(b)  The age of a man is twice the square of the age of his son. Eight
years hence, the age of the man will be 4 years more than three

times the age of his son. Find their present ages.

33. From a point on a bridge across the river, the angles of depressions of the
banks on opposite sides of the river are 30° and 60° respectively. If the
bridge is at a height of 4 m from the banks, find the width of the river.

34. (a) In the given figure, AFECzAGDBand £1=/2.
Prove that A ADE ~ A ABC.

OR

(b) Sides AB and AC and median AD of a A ABC are respectively
proportional to sides PQ and PR and median PM of another A PQR.
Show that A ABC ~ A PQR.
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35. A wooden article was made by scooping out a hemisphere from each end
of a solid cylinder, as shown in the figure. If the height of the cylinder is
5-8 cm and its base is of radius 2-1 cm, find the total surface area of the

article.
Y
\_/
SECTION E
This section comprises 3 case study based questions of 4 marks each. 3Ix4=12

Case Study -1
36. Essel World is one of India’s largest amusement parks that offers a
diverse range of thrilling rides, water attractions and entertainment
options for visitors of all ages. The park is known for its iconic “Water
Kingdom” section, making it a popular destination for family outings and
fun-filled adventure. The ticket charges for the park are ¥ 150 per child
and ¥ 250 per adult.

1
i

—

On a day, the cashier of the park found that 300 tickets were sold and an
amount of T 55,000 was collected.
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Based on the above, answer the following questions :

(1) If the number of children visited be x and the number of adults
visited be y, then write the given situation algebraically. 1
(i1) (a) How many children visited the amusement park that day ? 2
OR
(b) How many adults visited the amusement park that day ? 2
(iii) How much amount will be collected if 250 children and 100 adults
visit the amusement park ? 1

Case Study - 2

37. A garden is in the shape of a square. The gardener grew saplings of
Ashoka tree on the boundary of the garden at the distance of 1 m from
each other. He wants to decorate the garden with rose plants. He chose a
triangular region inside the garden to grow rose plants. In the above
situation, the gardener took help from the students of class 10. They
made a chart for it which looks like the given figure.

oBY YU OO OOV ¥Cy
v v
v v
v v
o L o
v ] v
v v
v v
e o
’ .
VAO OO OO OO OVE V¥
Based on the above, answer the following questions :
(1) If A is taken as origin, what are the coordinates of the vertices of
APQR? 1
(i1) (a) Find distances PQ and QR. 2
OR
(b)  Find the coordinates of the point which divides the line
segment joining points P and R in the ratio 2 : 1 internally. 2
(iii) Find out if A PQR is an isosceles triangle. 1
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Case Study - 3

38. Activities like running or cycling reduce stress and the risk of mental
disorders like depression. Running helps build endurance. Children
develop stronger bones and muscles and are less prone to gain weight.
The physical education teacher of a school has decided to conduct an inter
school running tournament in his school premises. The time taken by a
group of students to run 100 m, was noted as follows :

—

FrY9932a7

Time

(in seconds)
Number of
students

0-20 | 20-40 | 40-60 | 60-80 | 80-100

8 10 13 6 3

Based on the above, answer the following questions :

(1) What is the median class of the above given data ?

(i1) (a) Find the mean time taken by the students to finish the race.
OR
(b)  Find the mode of the above given data.

(iii)) How many students took time less than 60 seconds ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
MATHEMATICS PAPER CODE 30/5/1

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand the
spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to public
in any manner could lead to derailment of the examination system and affect the life and
future of millions of candidates. Sharing this policy/document to anyone, publishing in
any magazine and printing in News Paper/Website etc. may invite action under various
rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be
done according to one’s own interpretation or any other consideration. Marking Scheme should
be strictly adhered to and religiously followed. However, while evaluating, answers which
are based on latest information or knowledge and/or are innovative, they may be assessed
for their correctness otherwise and due marks be awarded to them. In class-X, while
evaluating two competency-based questions, please try to understand given answer and
even if reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should
be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given in
the Marking Scheme. If there is any variation, the same should be zero after deliberation and
discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (v') wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which evaluators
are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded
for different parts of the question should then be totalled up and written on the left-hand margin
and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded on the left-hand margin and
encircled. This may also be followed strictly.
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In 01-020, if a candidate attempts the question more than once (without cancelling the
previous attempt), marks shall be awarded for the first attempt only and the other
answer scored out with a note “Extra Question”.

10

In 021-038, if a student has attempted an extra question, answer of the question
deserving more marks should be retained and the other answer scored out with a note
“Extra Question”.

11

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

13

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every
day and evaluate 20 answer books per day in main subjects and 25 answer books per day in
other subjects (Details are given in Spot Guidelines). This is in view of the reduced syllabus
and number of questions in question paper.

14

Ensure that you do not make the following common types of errors committed by the Examiner
in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded to an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect
answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15

While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

16

Any un assessed portion, non-carrying over of marks to the title page, or totaling error detected
by the candidate shall damage the prestige of all the personnel engaged in the evaluation work
as also of the Board. Hence, in order to uphold the prestige of all concerned, it is again
reiterated that the instructions be followed meticulously and judiciously.

17

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the
title page, correctly totalled and written in figures and words.

19

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of
the prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are
once again reminded that they must ensure that evaluation is carried out strictly as per value
points for each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (SUBJECT CODE- 041)
PAPER CODE: 30/5/1

Q. No. EXPECTED ANSWER /VALUE POINTS Marks
SECTION-A
This section comprises Multiple Choice Questions (MCQs) of 1 mark each
L The next (4™) term of the A.P. /18, /50, /98, ... is:
(A) 128 (B) 140
(C) A/162 (D) 200
Sol. | (C) V162 1
2. x . y 2, o2 ;
If 3 =2 sin A, 3 = 2 cos A, then the value of x* + y* is:
(A) 36 (B) 9
Cc) 6 (D) 18
Sol. (A) 36 1
3. If 4 sec ® — 5 =0, then the value of cot 0 is:
3 4
CA) 2 (B) 5
5 4
(C) 3 (D) 3
Sol. 4 1
(D)
4. Which out of the following type of straight lines will be represented by
the system of equations 3x+4y=5 and 6x+8y=7 ?
(A) Parallel
(B) Intersecting
(C) Coincident
(D)  Perpendicular to each other
Sol. | (A) Parallel 1
5 The ratio of the sum and product of the roots of the quadratic equation
5x2 - 6x + 21 =01is:
(A) 5:21 (B)
(C) 21:5 (D)
Sol. (B) 2.7 1
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For the data 2, 9, x+ 6, 2x + 3, 5, 10, 5;if the mean is 7, then the
value of x is :

A 9 (B) 6
(C) 5 (D)
Sol. | (D)3
7 One ticket is drawn at random from a bag containing tickets numbered
1 to 40. The probability that the selected ticket has a number which is a
multiple of 7 is :
1 1
(A) 7 (B) 3
1 7
(&) 5 (D) 20
Sol. 1
(B)
8. The perimeter of the sector of a circle of radius 21 em which subtends an
angle of 60° at the centre of circle, is :
(A) 22cm (B) 43 cm
(C) 64cm (D) 462 cm
Sol. (C) 64 cm
9. The length of an arc of a circle with radius 12 em is 10n em. The angle
subtended by the arc at the centre of the circle, is :
(A)  120° (B) 6°
(C) 175° (D)  150¢
Sol. (D) 150°
10. The greatest number which divides 281 and 1249, leaving remainder 5
and 7 respectively, is :
(A) 23 (B) 276
(C) 138 (D) 69
Sol. | (C) 138
11. The number of terms in the A.P. 3,6,9, 12,..., 111 is:
(A) 36 (B) 40
(C) 37 (D) 30
Sol. | (C)37
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12.

A chord of a circle of radius 10 em subtends a right angle at its centre.
The length of the chord (in cm) is :

N

N %
(A 542 (B) 1042
5
C —_ (D 51
(o)) NG )
Sol. | (B)10v2
13. The LCM of three numbers 28, 44, 132 is :
(A) 258 (B) 231
(C) 462 (D) 924
Sol. (D) 924
14. If the product of two co-prime numbers is 553, then their HCF is :
(A) 1 (B) 553
cy 7 (Dy 79
Sol. (A1
15. If « and B are the zeroes of the polynomial p(x) = kx? — 30x + 45k and
o + b = aff, then the value of k is :
@a -2 ® -3
3 2
c 3 o 2
2 3
Sol. 2
(D)
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16. In the given figure, RJ and RL are two tangents to the circle. If

Z RJL = 42°, then the measure of # JOL 1s :

(B) 84°
(D) 138°

Sol.

17.
In the given figure, in A ABC, DE || BC. If AD = 24 ¢cm, DB = 4 cm and

AE = 2 cm, then the length of AC is :

A
D E
B C
10 3

© em D) 12em
Sol. 16

©) S cm
18. If a vertical pole of length 7-5 m casts a shadow 5 m long on the ground

and at the same time, a tower casts a shadow 24 m long, then the height
of the tower is :

(A) 20m (B) 40m
(C) 60m (D) 36m
Sol. (D) 36 m

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled as Assertion (A) and the other is labelled as

Reason (R). Select the correct answer to these gquestions from the codes (A), (B),
(C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of Assertion (A).

(C)  Assertion (A)is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.
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19.

Assertion (A) : ABCD is a trapezium with DC || AB. E and F are points

on AD and BC respectively, such that EF || AB. Then
AE _ BF
ED FC’

Reason (R):  Any line parallel to parallel sides of a trapezium divides

the non-parallel sides proportionally.

Sol. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1
explanation of Assertion (A).
20. Assertion (A) : Degree of a zero polynomial is not defined.
Reason (R): Degree of a non-zero constant polynomial is 0.
Sol. (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1
explanation of Assertion (A).
SECTION-B
This section comprises Very Short Answer (VSA) type questions of 2 marks each
21.(a) If two tangents inclined at an angle of 60° are drawn to a circle of
radius 3 cm, then find the length of each tangent.
Sol. Correct Figure Yo

Z APO =30°

o-1_23
tan 30 = 5=

AP = 3v/3cm

Yo
Yo

Yo

OR
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21.(b)

Prove that the tangents drawn at the ends of a diameter of a circle

are parallel.

Sol. Correct Figure Ya
s P B Q
N 4
[ O
ri LN
Y -
X A Y
Z OAY = £ OBP =90° Yo
But they are forming alternate interior angles
Therefore, PQ || XY 1
22. Evaluate :
2 tan 30°. sec 60°. tan 45°
1—sin” 60°
Sol. | 2x%+ x2x1
V3 3 1%
1__
4
=16 o 1003 &
V3 3
23. If «, B are zeroes of the polynomial p(x) = 522 — 6x + 1, then find the value
of a + p + af.
-1 Yo
af = -
6 1 7
= - - - 1
a+ [+ af ct o=
24.(a) Find the ratio in which the point Pi— 4, 6) divides the line segment
joining the points Ai— 6, 10) and B(3, — 8).
Sol. Let the ratio be k:1
I ot .
k+1
2 1
= k=2 /2
7
~ required ratiois 2 : 7 A(-6,10) Yo

OR
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24.(b)

Prove that the points (3, 0), (6, 4) and (— 1, 3) are the vertices of an

isosceles triangle.

Sol.

Let A(3,0), B(6,4), C(-1, 3)
AB=,/(3-6)2+ (0—4)2=5

BC=/(6+1)2+ (4—3)2=+50

CA=,(B+1)2%+ (0-3)2=5
As, AB = AC

= ABC is an isosceles triangle

Yo

Yo
Yo

Yo

25.

A carton consists of 60 shirts of which 48 are good, 8 have major defects
and 4 have minor defects. Nigam, a trader, will accept the shirts which
are good but Anmol, another trader, will only reject the shirts which have
major defects. One shirt is drawn at random from the carton. Find the

probability that it is acceptable to Anmol.

Sol.

Number of Shirts without major defects = 52

P( Anmol will accept the shirt) = % or E

Yo
1%

SECTION-C

This section comprises Short Answer (SA) type questions of 3 marks each.

26.(a)

Prove that +/3 is an irrational number.

Sol.

Let v/3 be a rational number.

3= g , where q#0 and p & q are coprime.

302 = p? = p?is divisible by 3

= p is divisible by 3----- (1)

= p = 3a, where ‘a’ is a postive integer

9a% = 30° = ¢°= 3a® =¢? is divisible by 3

= qisdivisibleby 3 ----- (i)

(1) and (ii) leads to contradiction as ‘p’ and ‘q’ are coprime.

=~ /3 is an irrational number.

Yo

Yo

OR
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26.(b)

+ 2
Prove that {»JE + Jg} is an irrational number, given that J6 is

an irrational number.

Sol. | (2+3)%2=2+3+2J6 =5+2 6 1
Let us assume, to the contrary, that 5 + 26 is rational
5+ 2J6 = %;a, b are integers, b = 0 Yo
. _a-5b Y%
V6 = 2b
RHS is a rational number, whereas LHS is an irrational number. 1
.. Our assumption is wrong. Y,
= 5+ 26 = (2 ++/3)? is an irrational number

27.(a) ]
If the sum of the first 14 terms of an A.P. is 1050 and the first term
is 10, then find the 20" term and the nt! term.

Sol. 12—4 (20 + 13d) = 1050 1
= d=10 1
soagg=10+19 x 10 = 200 Y

an=10+(n—1)10=10n 2
OR

21.(b) The first term of an A.P. is 5, the last term is 45 and the sum of all
the terms is 400. Find the number of terms and the common
difference of the A.P.

Sol. |a=5,ap =45, Sy=400

2 (5 + 45) = 400 1

=>n=16 1

5+ 15d =45 Y%

= d=2 o 2 o
15 3
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28.

Sol.

Prove that the parallelogram circumseribing a circle is a rhombus.

Adding,

29.

S AP =
BP =
CR=
DR =

Correct figure Yo

AS
BQ

CQ
DS

(AP +BP) + (CR + DR) = (AS + DS) + (BQ + CQ)
=AB+CD=AD +BC
Now AB = CD and AD =BC
= 2AB=2BC
= AB=BC

= ABCD is a rhombus

Yo

Prove that :

tan A cot A

SO'. SinA

oot A + T tan A =1 4 sec A cosec A

COSA

LHS — COSA

~ (sinA - cosA)

sinA
+ (cos

A —sinA)

sinA

1

COSA

1

- (sinA—cosA)

sin?A coszA]

cosA SinA

(sinA—cosA)(sin®A+ cos?A+ sinA cosA)

- (sinA—cosA)
_ 1

SinAcosA

+1

SinAcosA

=1+ secA cosecA = RHS

Yo

Yo
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30.

Three unbiased coins are tossed simultaneously. Find the probability of
getting :

(1) at least one head.

(i1)  exactly one tail.

{111} two heads and one tail.

Sol. Total number of possible outcomes = 8
0] P(at least one head) = g 1
(i) P (exactly one tail) = % 1
(i) P (2 heads and one tail) =2 1
31. An arc of a circle of radius 10 em subtends a right angle at the centre of
the circle. Find the area of the corresponding major sector. (Use 1 = 3-14)
Sol. | Areaof circle =3.14 x 10 x10 = 314 cm? 1
Area of minor sector = W = 1757 cm?or 78.5 cm? 1
Area of major sector = 314 — 78.5 = 235.5 cm? 1
SECTION-D
This section comprises Long Answer (LA) type questions of 5 marks each.
32.(a) . g X ) )
Find the walue of k" for which the gquadratic eguation
(k + 1)x2 — 6(k + 1)x + 3(k + 9) = 0, k # — 1 has real and equal roots.
Sol. For real and equal roots, D = b2 —4ac=0
36 (k + 1)2—4 (k + 1)x3 (k+9) = 0 2
1
= Kk®-2k-3=0 ot
= (k-3)(k+1)=0 !
k#-1So, k=3 Ya
OR
32.(b) The age of a man i1s twice the square of the age of his son. Eight
vears hence, the age of the man will be 4 years more than three
times the age of his son. Find their present ages.
Sol. Let present age of son = x years
and present age of man = 2x? years 1
AT.Q.
1

3(x+8) +4=2x*+8

MS_X_Mathematics_041_30/5/1_2023-24
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=2x?-3x-20=0 1
= 2x+5) (x-4)=0 1
X # —% So,x= 4 Yo
Present age of son = 4 years
Present age of man = 32 years Ya
33. From a point on a bridge across the river, the angles of depressions of the
banks on opposite sides of the river are 30° and 60° respectively. If the
bridge is at a height of 4 m from the banks, find the width of the river.
Sol. Correct Figure 1
ra P a
) 30N 60 g
4m
30° X ¥y 604
A Q B
Let AB be the width of river
In right A PAQ,
o- 14 1
tan 30° = A x
= 4+/3 = x Ya
In right A PBQ,
tan 60° = /3 = 3 1
=2 Yo
2Yy=5
Widthofriver:x+y:4\/§+%=%\/§m 1
34.(a) In the given figure, AFEC=AGDBand £ 1=~ 2.
Prove that A ADE ~ A ABC.
Sol. AFEC = A GDB
Therefore, /3= /4 1
MS_X_Mathematics_041_30/5/1_2023-24 13




In A ADE, Z1=/2

Dividing (ii) by (i)
AD _ AE
AB  AC

— DE || BC
Z1=/3and £2=/4
. A ADE ~ A ABC

OR

34.(b)

Sides AB and AC and median AD of a A ABC are respectively
proportional to sides P and PR and median PM of another A PQR.
Show that A ABC ~ A PQR.

Sol.

Correct figure

M

v
v S
Yoa
\/

L
Produce AD to E such that AD = DE and join EC.
Produce PM to L such that PM = ML and join LR.
.. AABD =z A ECD
.. AB=EC
Similarly, PQ = LR

AB _ AC _ AD

PQ PR PM

_.
4"
-"
b e
.,
.

EC _AC _ 24D _ AE
LR PR  2PM  PL
.. AAEC ~APLR

Yo

MS_X_Mathematics_041_30/5/1_2023-24
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= /2=/4
Similarly, 1= /3
Adding both, /ZBAC = ZQPR

Yo

Yo

~ A ABC ~ A PQR Y
35. A wooden article was made by scooping out a hemisphere from each end
of a =olid cylinder, as shown in the figure. If the height of the cylinder is
58 cm and its base 1s of radius 2-1 cm, find the total surface area of the
article.
Sol. | cSA of cylinder =2 x ? x 2.1 x5.8 1
=76.56 cm? 1
CSA of two hemisphere = 4 X % x 21 x2.1 1
= 55.44 cm? 1
Total Surface Area of article = 76.56 + 55.44 = 132 cm? 1
SECTION-E
This section comprises 3 case study based questions of 4 marks each.
36.

Case Study - 1
Essel World is one of India’s largest amusement parks that offers a
diverse range of thrilling rides, water attractions and entertainment
options for wvisitors of all ages. The park is known for its iconic “Water
Kingdom” section, making it a popular destination for family outings and
fun-filled adventure. The ticket charges for the park are T 150 per child
and T 250 per adult.

On a day, the cashier of the park found that 300 tickets were sold and an
amount of ¥ 55,000 was collected.

MS_X_Mathematics_041_30/5/1_2023-24
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Based on the above, answer the following questions :

(i) If the number of children visited be x and the number of adults
visited be y, then write the given situation algebraically.

(ii) (a) How many children visited the amusement park that day ?
OR
(b)  How many adults visited the amusement park that day ?

(111} How much amount will be collected if 250 children and 100 adults
visit the amusement park ?

Sol.

150 x + 250 y = 55000.............. (ii)
(ii) (@) Solving equation (i) and (ii)
Number of children visited park (x) = 200
OR
(b) Solving equation (i) and (ii)
Number of adults visited park (y) = 100
(iii) Amount collected = 250 x 150 + 100 x 250 = < 62500

Yo
Yo

37.

Case Study — 2
A garden is in the shape of a square. The gardener grew saplings of
Ashoka tree on the boundary of the garden at the distance of 1 m from
each other. He wants to decorate the garden with rose plants. He chose a
triangular region inside the garden to grow rose plants. In the above
situation, the gardener took help from the students of class 10. Thew
made a chart for it which looks like the given figure.

wBY ¥ % O ¥ ¥E¥WC

P

/

/
/

Q

dddddddad s

Lol A X N X S XN N |

TAO PO TO TR

Based on the above, answer the following guestions :
(i) If A i=s taken as origin, what are the coordinates of the vertices of
APQR?
(i1} (a) Find distances PQ) and QR.
OR

(b Find the coordinates of the point which divides the line
segment joining points P and R in the ratio 2 : 1 internally.

(iii)  Find out if A PQR is an isosceles triangle.

Sol.

(i) P@4,6),Q(,2),R(6,5)

MS_X_Mathematics_041_30/5/1_2023-24
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(i) (@ PQ= (¢ —3)?+ (6-2)2= V17

QrR=/(3-6)?+ (2—5)2 = V18 1
OR
. . . 24+1x4 2+1
(b) The coordinate of required point are (6 x ; x ,5 x ; X6 ) 1
ie. (E,E) 1
3°3
(iii) PQ=(4—-3)2+ (6 —2)2= V17
QR=,/(B3-6)2+ (2—-5)?= V18
PR=,/(4-6)2+ (6-5)2= 5 Vs
PQ = QR # PR K&
A PQR is not isosceles
38. Case Study - 3
Activities like running or cycling reduce stress and the risk of mental
disorders like depression. Running helps build endurance. Children
develop stronger bones and muscles and are less prone to gain weight.
The physical education teacher of a school has decided to conduct an inter
school running tournament in his school premises. The time taken by a
group of students to run 100 m, was noted as follows :
- e —
771993257
17

MS_X_Mathematics_041_30/5/1_2023-24




Time 0-20 | 20-40 | 40-60 | 60—80 | 80— 100
(in seconds)
Number of
students 8 10 13 6 3
Based on the above, answer the following guestions :
(1) What is the median class of the above given data 7
(11} (a) Find the mean time taken by the students to finish the race.
OR
(b Find the mode of the above given data.
(1ii) How many students took time less than 60 seconds 7
Time | Number of
, Xi cf fi X
(in sec) |students (f)
0-20 8 10 8 80
20-40 10 30 18 300
40 - 60 13 50 31 650
60 — 80 6 70 37 420
80 — 100 3 90 40 270
Total 40 1720
Sol. (i) Correct Cummulative Frequency Yo
Median class = 40 — 60 Y
(i) (a) Correct table for xiand fixi 1%
Mean = 222 = 43 72
40
OR
(b) Modal class = 40-60 Y2
Mode = 40 + -39 29 !
(26—10—6)
Y
=46
(iii) 31 students took time less than 60 seconds 1
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(iv) WUEE H I &A1 21 € 25T 371d TH-ITIT (VSA) TR & 2 37 & T3 |

(v) @UETH I G 26 F 31 TF TG-3709 (SA) THR % 3 3l & JH S |

(vi) TUSHH YT G&AT 32T 35 T AH-3909 (LA) TPR P 5 3HHl HI7 8 |

(vii) WU T T J37 GEAT 36 T 38 T JFTT ST TENMRA 4 37F & T3 8 | IAF JHT
37 T SATANF faeheq 2 31h1 o o7 4 AT T 2 |

(viii) I-9A 9 GO faheq el foar 7 @ | Tefy, @ve @ & 2 YvHI 4, @Ue T 2 Y 4, @us
& 2 91 4 Y1 @UE € % 3 Y9I B SR faehed 1 Iae a1 T g |

() el ST & W ATl T | el S A = - ehfore, Al Sreen 7
T E |

(x)  FoFcI HI ITIN TTAT 3 |

WUTH

54 GUS H Fglasedid Y24 (MCQ) &, S Tl 997 | HF H1 ¢ | 20x1=20

1. FRex=s5,fgomaafieor2x? + (k- 1)x + 10 =0F THEA L, ATk FITAAR ;
A 11 (B) —11
<© 13 D) -13

2. &1 GFTeHe qUITehl m 3R n T m = p3q2 T n = p3q?, &l p 3N q FIT €A &,
TR T TR | m MR nFTLCM 2 :
A)  p¥qd (B) pq?
© pq* D)  pq*+pq?
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.

(ii) This question paper is divided into five Sections — A, B, C, D and E.

(iii)  In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and

questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

(iv)  In Section B, Questions no. 21 to 25 are very short answer (VSA) type questions,
carrying 2 marks each.

v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi)  In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each. Internal choice is provided in 2 marks questions in each
case study.

(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
3 questions in Section E.

22
(ix)  Draw neat diagrams wherever required. Take T = £ wherever required, if not
stated.

(x) Use of calculator is not allowed.

SECTION A

This section comprises Multiple Choice Questions (MCQs) of 1 mark each. 20x1=20

1. If x =5 is a solution of the quadratic equation 2x2 + (k — I)x + 10 = 0, then the
value of k is :
(A) 11 B) -—11
<© 13 (D) -13

2. Two positive integers m and n are expressed as m = p°q? and n = p>q?, where p

and q are prime numbers. The LCM of mandn is :
(A)  pdq® B)  p¢?
© pq? D)  pg*+pq?t
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AR 7 x = 2a 39K y = 3b (a, b  0) T T o T K i v e 2,

(A) EUTTE (B) EHIE

(C)  (2a, 3b) WHfa=ael & (D)  (3b, 2a) WHfa=dt &
Ifg k+7,2k—2 3 2k+6 THAP. FATFANAUS S, ATk HTAF R :
(A) 15 (B) 17

((©) I (D) 1
3t 7S TR H, g O Tt Ush I W PA 3R PB & vi-x@md eff=ht 78 € ot 9 it
Bsarscm g1 afe £ APB=60°8, A PA R oS 2 :

(A) % cm B) 5+/3cm
© % cm (D) 10cm
3

&1 TS 3BT H, FfE A OPS =T YT OP AR OS W shA: foig M 3R N 36 TR

ferd € fF MN || PS8, AT OP I TS 2 -
o)

/X
M N

8.5 (V 6 cm
P S

(A) 6.8cm (B) 17cm
(C) 153cm (D) 9.6cm
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3. The pair of equations x = 2a and y = 3b (a, b # 0) graphically represents straight

lines which are :

(A)  coincident (B)  parallel
(C) intersecting at (2a, 3b) (D) intersecting at (3b, 2a)
4. If k + 7, 2k — 2 and 2k + 6 are three consecutive terms of an A.P., then the value
ofkis:
(A) 15 B) 17
< s D) 1
5. In the given figure, PA and PB are two tangents drawn to the circle with centre O

and radius 5 cm. If £ APB = 60°, then the length of PA is :

(A) % cm B) 5+/3cm
© % cm (D) 10cm
3

6. In the given figure, if M and N are points on the sides OP and OS respectively of
A OPS, such that MN || PS, then the length of OP is :

0]
4. 8 cm
M
8.5 cm \
P
(A) 6.8cm 17 cm
(C) 153 cm (D) 9.6 cm
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10.

11.

| O]

52 e o e AT Tt & et A, e 3 g et R 8 | 9 e
3= TR | T SITT & ST qeT Teh U=T AT fahTet SITa & | frehret 7T ot o Uk
STEIME B hY TR R :

(A) 0 (B) I
3 3
© 0 (D) T

5 0(2, — 4) a1 T I 1, PQ T =W & | Al foig P o Tawrih (- 4, 5) 8, @1 foig
Q& fcnier &

(A) (=3,45) B) (-1,0.5)
© &-5) D) B, -13)
sin2 0 + ! 5 FHAAR :
lI+tan™ O
A 0 B) 2
o 1 D) -1

T 2T TR ATHR T & o W/ T 30 Teamifid § | afe SeHehR Wi &
AT Y(FATRR {TT o 3T o ST 8, Al SR AT shl SeTs oh JieFTehi 9T

1 HaE W ST B
(A) 1:2 B) 1:3
© 2:1 D) 3:1

AP.:—8,-5 -2, ., 49 AfHICE JIA IS H X 7 U2 2
(A) 67 (B) 13

© 31 D) 10
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7. All queens, jacks and aces are removed from a pack of 52 playing cards. The
remaining cards are well-shuffled and one card is picked up at random from it.

The probability of that card to be a king is :

1 1
A — B =
(A) 10 ®) 13
3 3
-~ D -
© 1 D) 3
8. PQ is a diameter of a circle with centre O(2, — 4). If the coordinates of the point P

are (— 4, 5), then the coordinates of the point Q will be :

(A) (=3,45) B) (10.5)
©  “-5 D) 6, -13)
9. The value of sin2 0 + ;2 is :
I+tan™ O
A) 0 (B) 2
<© 1 D) -1

10. A cap is cylindrical in shape, surmounted by a conical top. If the volume of the

cylindrical part is equal to that of the conical part, then the ratio of the height of

the cylindrical part to the height of the conical part is :
(A) 1:2 B) 1:3
© 2:1 (D) 3:1

11. The 7th term from the end of the A.P. : — 8,—-5,-2,..,491s :
(A) 67 (B) 13
<) 31 (D) 10
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12.

13.

14.

15.

16.

17.
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Tk §HEqYST ABCD o forehot feig O ot wfomesd € | foig <0 =l o ook, Brsam 6 em
1 Tk =TT OA TIT OD 1 ShA: figeAl E 311 F W et € | isaaie OEF s aithet
g

(A)  9m cm? B) 3m cm?

© 12n cm? (D) 18=m cm?

600 SATSESHAT o THE H U Teh Hiohoie Fetal Tt SAT3EHIA o FeTer 6l STk
0.055 2 | 39 T H TATehcic Felar aTel! STTSEshmAT i € 2 :

(A) 33 (B) 55

© 11 (D) 44

Ife tan2 0+ cot2 o =2 B, ST&T 0 =45° 3 0°<0<90° B, A FTHAAS :
(A)  30° (B)  45°
(C)  60° (D)  90°

x-31eT %1 8 fofg, S feigatt (5, - 3) 3 (4, 2) ¥ oA U W R, B :
(A)  (45,0) (B)  (7,0)
© (05,0 D) (7,0

Jfe ek T T Uk AT, ST o hg T 60° T VT SR HLaT 7, T a8 22 cm &, a
ﬂﬁﬁﬁ@ﬂ%:

(A)  +2lcm (B) 21cm
(© 42cm D) 42em

e Ok G T fr T ST B e, T B S T /3 TR, A g b S R
A)  30° (B)  45°

©  60° (D)  90°
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13.

14.

15.

16.

17.
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The diagonals of a thombus ABCD intersect at O. Taking ‘O’ as the centre, an arc

of radius 6 cm is drawn intersecting OA and OD at E and F respectively. The area
of the sector OEF is :

(A)  97mcm? (B) 3mcm?
(C) 121 cm? (D) 1871 cm?

The probability of getting a chocolate flavoured ice cream at random, in a lot of

600 ice creams is 0.055. The number of chocolate flavoured ice creams in the lot
1S :

(A) 33 (B) 55

© 11 (D) 44

If tan2 © + cot? o0 = 2, where 6 =45° and 0°<o<90°, then the value of o is :
(A)  30° (B)  45°

©  60° (D)  90°

The point on x-axis which is equidistant from the points (5, — 3) and (4, 2) is :
(A) (45,0 B) (7,0

© (05,0 D) (=7,0)

If the length of an arc of a circle subtending an angle 60° at its centre is 22 cm,

then the radius of the circle is :

(A) \/E cm (B) 2lcm
© ~42em (D) 42cm

If the length of the shadow on the ground of a pole is \/5 times the height of the
pole, then the angle of elevation of the Sun s :

(A) 30° (B) 45°

(©) 60° (D) 90°

P.T.O.
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18. 2 UTHI Sl U €T IBTAT TAT QAT I T T3 HEATSAT T [UH®A A1 foham T | It
qTET T 31T SETaAl 1 OA § TR 13 o o= 8 il TR @

e S
(A) 36 (B) 36
2 1
© 9 (D) 1

¥ &I 19 3R 20 09T TG a9 9Rd I B | §1 H9F 3T 78 § o & i
STIRE (4) T TR Pl T (R) FRT 371 1221 71 2 | 7 F¥1 & F8l IR A1 19Q 7T Hiel
(4), (B), (C) 3R (D) H § T JIT |
(A)  ARTERYH (A) 3R @ (R) SHT Tt & I dh (R), AT (A) i a8t e
FATR |

(B)  AfiepY (A) IR deh (R) HI W&l &, T o (R), SRR (A) =l Wel sarear
T AR |
(C)  ANHIA (A) W&l 2, T Tk (R) TAd € |
(D) AR (A) TIeTd 8, W] a9 (R) T2 |
19. 39T (4) . AT Toh 9GS I U x-HA&T shl e ol fogall W Tfaesfed s &,
1 TGS o T[T h HEAT2 T |
Tb (R) : T SgUE o Y[ehi i U1 S feigatl sht Hedm o se gl @ 5
T FTZUS T TTF x-3T& I Ai=ssiad g |

20. e (4): Wl feig T ¥ g <O’ aTed I W Wil 7T &1 Tui-rd TA 3 TB
g1afe ~ TBA =75°%, 91 £ ABO = 25° @ |
A

75°

B
Tb (R) : o o fohelt feig X @il 75 Toei-tan st foig & S aredt Brsar @
AT BA R |
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Two dice are thrown at the same time and the product of the numbers appearing
on them is noted. The probability that the product of the numbers lies between
8and 13 is:

7 s
w5 ®

2 1
© 3 ©

Questions number 19 and 20 are Assertion and Reason based questions. Two statements

are given, one labelled as Assertion (A) and the other is labelled as Reason (R). Select

the correct answer to these questions from the codes (A), (B), (C) and (D) as given below.

19.

20.

30/5/1

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

Assertion (4) : 1f the graph of a polynomial intersects the x-axis at exactly two

points, then the number of zeroes of that polynomial is 2.

Reason (R) :  The number of zeroes of a polynomial is equal to the number of

points where the graph of the polynomial intersects x-axis.

Assertion (A) : TA and TB are two tangents drawn from an external point T to a

circle with centre ‘O’. If £ TBA = 75° then £ ABO = 25°.

A
T 0]
75°
B
Reason (R) :  The tangent drawn at any point of a circle is perpendicular to the

radius through the point of contact.

Page 11 P.T.O.
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59 @UE § 37d TY-IHIT (VSA) TFR & T 8, 5778 J4% & 2 376 8 | 5%2=10

21.  PQRS U &cis & fS@H PQ || SR @ | Ffd ST&Hiat {13l PS 3T QR T SHHRT: &
foig M 3R N 38 wohR feod € foh S[ST MN, 9o PQ % IR €, dl aenisy ok
Q

PM QN
P
hd// N

MS NR°
22. TagHiRuRE7-3+/5 & sufdg gen 2, R 2 5 /5w sfdg e g |

A 4

Y

\ 4

23. () 14 cm PISaT aTet U g Y IS S{ET ohg 9T 90° ST SHI0T AN Bl & | W
H JAEUS T &G I hITT |
AT

(b)  3TTRicr & WTAifohd & T &heT T ShITSTT, ATS Tedieh I <l B33 7 om 2 37K
T I &l 3T I ol STel 9 F T HaT |
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SECTION B
This section comprises Very Short Answer (VSA) type questions of 2 marks each. SX2=10

21.  PQRSis a trapezium with PQ || SR. If M and N are two points on the non-parallel

sides PS and QR respectively, such that MN is parallel to PQ, then show that
PM _ QN
MS NR°

A 4

Wi

e
Z

R

\ 4

22.  Prove that 7 — 3\/§ is an irrational number, given that \/g is an irrational

number.

23.  (a) A chord is subtending an angle of 90° at the centre of a circle of radius
14 cm. Find the area of the corresponding minor segment of the circle.
OR
(b) Find the area of the shaded region if length of radius of each circle is 7 cm.

Each circle touches the other two externally.

30/5/1
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24. 1T STt H, feigatl A IR B W shA: i)AQaﬁIPBR%i»—s{ ‘0’ aret foreft g W
Toe-rEnd € | 3fe g wfeig T 39 TR @ foh £ QAT = 45° @1 £ TBR = 65°%, 1

25. (2) R cos(A+B)= 5 ¥ tan(A-B)-

NE

sec (2A — 3B) T O J1d hINT |

YT

(b)  x T OH JTq shifere foeeh fag

3 tan? 60° — x sin2 45° + % sec? 30°= 2 cosec? 30°

Qus T
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10 -20 9
2030 14
30 — 40 15
40 — 50 21
50 — 60 23
60 — 70 12
70 — 80 6
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24.  In the given figure, PAQ and PBR are tangents to the circle with centre ‘O’ at the
points A and B respectively. If T is a point on the circle such that £ QAT = 45°
and £ TBR = 65°, then find £ ATB.

25.  (a) If cos (A +B) = % and tan (A — B) = L, where 0 < A + B <£90°, then

V3
find the value of sec (2A — 3B).
OR

(b) Find the value of x such that,

3 tanZ 60° — x sinZ 45° + % sec? 30° =2 cosec? 30°

SECTION C

This section comprises Short Answer (SA) type questions of 3 marks each. 6x3=18

26. The government rescued 100 people after a train accident. Their ages were

recorded in the following table. Find their mean age.

Age (in years)|Number of people rescued
10-20 9
20-30 14
30-40 15
40 - 50 21
50 - 60 23
60—70 12
70 — 80 6

30/5/1 Page 15 P.T.O.
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AT
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P
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(b) Tt {Rae Wefiehaont o W H x 3R y o 0 J1d HITog :
62x + 43y = 167

43x + 62y = 148
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27. Prove that :

I+tan” A | (I-tanA)’
I+cot” A ] (I—cotA)>

28. (a) If a hexagon PQRSTU circumscribes a circle, prove that,

PQ +RS +TU=QR + ST + UP
OR

(b)  Inthe given figure, two concentric circles have radii 3 cm and 5 cm. Two
tangents TR and TP are drawn to the circles from an external point T such

that TR touches the inner circle at R and TP touches the outer circle at P. If

TR =4+/10 cm, then find the length of TP.

P

29.  Find a quadratic polynomial whose sum of the zeroes is 8 and difference of the

zeroes is 2.

30. (a) The sum of the digits of a 2-digit number is 12. Seven times the number is

equal to four times the number obtained by reversing the order of the
digits. Find the number.
OR

(b)  Find the values of x and y from the following pair of linear equations :
62x +43y =167
43x + 62y = 148

30/5/1 Page 17 P.T.O.



| O]

31, o I shrlwmreTt § Wit & o foTT Weh ket o 42 T o [R187eh, 56 wifaehl & femeh
3R 70 T o o farerent o6t St foham | afe yedish At W &3 are ety
AT T 2 3T T 0T 9T Ueh 21 forer 3 f3metent =6l o1 21, af FH-0- fopat
BT Shl STTevrehdT BIT, T ShIfSTT |

LCLCRo)
59 U8 1 3709 (LA) TPRFH T & i g & 5 HFH & | 4x5=20

32. & 7§ efd H, MNOP T Wit =q4s & X AB | MP ¢ | fig il f&

QC || PO.
A

N
>

B 5 C
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31. A school has invited 42 Mathematics teachers, 56 Physics teachers and

70 Chemistry teachers to attend a Science workshop. Find the minimum number
of tables required, if the same number of teachers are to sit at a table and each

table is occupied by teachers of the same subject.
SECTION D

This section comprises Long Answer (LA) type questions of 5 marks each. 4X5=20

32.  In the given figure, MNOP is a parallelogram and AB || MP. Prove that QC || PO.

A

L
<

B 0O C

33.  An age-wise list of number of literate people in a block is prepared in the
following table. There are total 100 people and their median age is 41.5 years.
Information about two groups are missing, which are denoted by x and y. Find the

value of x and y.

Age (in years) | Number of literate people
10 -20 15
20-30 X
30-40 12
40 - 50 20
50 -60 y
60 —70 8
70 — 80 10
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34. (a) If Nidhi were 7 years younger than what she actually is, then the square of

her age (in years) would be 1 more than 5 times her actual age. What is her

present age ?

OR

(b) A shopkeeper buys a number of books for ¥ 1,800. If he had bought
15 more books for the same amount, then each book would have cost him

¥ 20 less. Find how many books he bought initially.

35. (a) The largest possible hemisphere is drilled out from a wooden cubical block

of side 21 cm such that the base of the hemisphere is on one of the faces of

the cube. Find :
(1) the volume of wood left in the block,

(i1)  the total surface area of the remaining solid.

OR

(b) A solid toy is in the form of a hemisphere surmounted by a right circular
cone. Ratio of the radius of the cone to its slant height is 3 : 5. If the
volume of the toy is 2407 cm3, then find the total height of the toy.

SECTION E

This section comprises 3 case study based questions of 4 marks each. Ix4=12

Case Study - 1

36.  Due to short circuit, a fire has broken out in New Home Complex. Two buildings,

namely X and Y have mainly been affected. The fire engine has arrived and it has
been stationed at a point which is in between the two buildings. A ladder at point

O is fixed in front of the fire engine.

30/5/1 Page 21 P.T.O.
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The ladder inclined at an angle 60° to the horizontal is leaning against the wall of
the terrace (top) of the building Y. The foot of the ladder is kept fixed and after
some time it is made to lean against the terrace (top) of the opposite building X at
an angle of 45° with the ground. Both the buildings along with the foot of the

ladder, fixed at ‘O’ are in a straight line.

R P

12/3 m

45° 60°
C o &

(Building X) (Building Y)

Based on the above given information, answer the following questions :

(1) Find the length of the ladder. 1

(1)  Find the distance of the building Y from point ‘O’, i.e. OA. 1

(i) (a) Find the horizontal distance between the two buildings. 2
OR

(b) Find the height of the building X. 2
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Case Study -2

37. A school has decided to plant some endangered trees on 515t World Environment
Day in the nearest park. They have decided to plant those trees in few concentric
circular rows such that each succeeding row has 20 more trees than the previous

one. The first circular row has 50 trees.

Based on the above given information, answer the following questions :

(1) How many trees will be planted in the 10th row ? 1
(i)  How many more trees will be planted in the 8th row than in the 5th row ? 1

(i) (a) If 3200 trees are to be planted in the park, then how many rows are
required ? 2

OR

(b) If 3200 trees are to be planted in the park, then how many trees are
still left to be planted after the 11th row ? 2
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Case Study - 3

Partha, a software engineer, lives in Jerusalem for his work. He lives in the most
convenient area of the city from where bank, hospital, post office and
supermarket can be easily accessed. In the graph, the bank is plotted as A(9, 5),
hospital as B(— 3, — 1) and supermarket as C(5, — 5) such that A, B, C form a

triangle.
T BANK .

A

9.3

HOSPITAL
BEH .. BHE

e, 0

Super Market
N LA

-

Based on the above given information, answer the following questions :

(1) Find the distance between the bank and the hospital.
(i1)  In between the bank and the supermarket, there is a post office plotted at E
which is their mid-point. Find the coordinates of E.

(1) (a) In between the hospital and the supermarket, there is a bus stop
plotted as D, which is their mid-point. If Partha wants to reach the
bus stand from the bank, then how much distance does he need to
cover ?

OR
(b) P and Q are two different garment shops lying between the bank and

the hospital, such that BP = PQ = QA. If the coordinates of P and Q
are (1, a) and (b, 3) respectively, then find the values of ‘a’ and ‘b’.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Supplementary Examination, 2024
MATHEMATICS 041 PAPER CODE 30/S/1

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct assessment of
the candidates. A small mistake in evaluation may lead to serious problems which may affect the
future of the candidates, education system and teaching profession. To avoid mistakes, it is requested
that before starting evaluation, you must read and understand the spot evaluation guidelines
carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any magazine
and printing in News Paper/Website etc. may invite action under various rules of the Board
and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly
adhered to and religiously followed. However, while evaluating, answers which are based on
latest information or knowledge and/or are innovative, they may be assessed for their
correctness otherwise and due marks be awarded to them. In class -X, while evaluating two
competency-based questions, please try to understand given answer and even if reply is not
from marking scheme but correct competency is enumerated by the candidate, due marks
should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The students
can have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on the
first day, to ensure that evaluation has been carried out as per the instructions given in the Marking
Scheme. If there is any variation, the same should be zero after deliberation and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking of individual evaluators.

Evaluators will mark (v') wherever answer is correct. For wrong answer CROSS ‘X be marked.

Evaluators will not put right (v') while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totalled up and written on the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded on the left-hand margin and encircled.
This may also be followed strictly.

In Q1-020, if a candidate attempts the question more than once (without cancelling the previous
attempt), marks shall be awarded for the first attempt only and the other answer scored out with a
note “Extra Question”.

10

In 021-038, if a student has attempted an extra guestion, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.

11

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

MS_X_Mathematics_041_30/S/1_2023-24 1




13

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects
(Details are given in Spot Guidelines). This is in view of the reduced syllabus and number of
guestions in question paper.

14

Ensure that you do not make the following common types of errors committed by the Examiner in
the past:-

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)
Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 | While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0) Marks.

16 | Any un assessed portion, non-carrying over of marks to the title page, or totalling error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as also
of the Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

17 | The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

18 | Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totalled and written in figures and words.

19 | The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the

prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 30/S/1)

Q. EXPECTED OUTCOMES/VALUE POINTS Marks
No.
SECTION A
This section comprises Multiple Choice Questions (MCQs) 1 mark each.
1
If x = 5 is a solution of the quadratic equation 2x2 + (k — 1)x + 10 = 0, then the
value of k 1s :
(A) 11 (B) 11
(C) 13 (D) 13
Sol. | (B) —11 1
2 Two positive integers m and n are expressed as m = psq2 and n = p3q4, where p
and ¢ are prime numbers. The LCM ofmandnis :
(A pS° (B) p’¢?
©  pq* (D) pq? +pq*
Sol. | (C) p°q* 1
3 The pair of equations x = 2a and y = 3b (a, b # 0) graphically represents straight
lines which are :
(A)  coincident (B) parallel
(C) intersecting at (2a, 3b) (D) intersecting at (3b, 2a)
Sol. | (C) intersecting at (2a, 3b) 1
4 _
If k+ 7,2k — 2 and 2k + 6 are three consecutive terms of an A.P., then the value
ofkis:
(A) 15 (B) 17
(C) 5 (D) 1
Sol. | (B) 17 1

MS_X_ Mathematics 041 30/S/1_2023-24




> In the given figure, PA and PB are two tangents drawn to the circle with centre O

and radius 5 cm. If £ APB = 60°, then the length of PA is :

.

(A) = cm (B) 54/3cm
V3
(C) 10 cm (D) 10 cm
NE)
Sol. | (B)5v/3cm
6 In the given figure, if M and N are points on the sides OP and OS respectively of

A OPS, such that MN || PS, then the length of OP is :

S
(A) 6.8cm (B) 17 cm
(C) 15.3 cm (D) 9.6 cm
Sol. | (C)15.3cm
! All queens, jacks and aces are removed from a pack of 52 playing cards. The

remaining cards are well-shuffled and one card is picked up at random from it.

The probability of that card to be a king is :

1 1
ST B3
, 3 3
© D) 33
Sol. 1
(A) -
8

PQ is a diameter of a circle with centre O(2, - 4). If the coordinates of the point P
are (—4,5), then the coordinates of the point Q will be :
(A) (-3.45) (B) (—1,0.5)

€ 4.5 (D) (8,-13)

Sol. | (D) (8,—13)
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The value of Sin2 6+ ————|is:
l+tan” ©
(A) 0 (B)y 2
(C) 1 (D) -1
Sol. |(C)1
10 A cap is cylindrical in shape, surmounted by a conical top. If the volume of the
cylindrical part is equal to that of the conical part, then the ratio of the height of
the cylindrical part to the height of the conical part is :
(A) 1:2 By 1:3
(C) 2:1 (D) 3:1
Sol. | (B)1:3
11 I . . ,
The 7" term from the end of the A.P.: =8, -5, -2, ....49 s :
(A) 67 (B) 13
(C) 31 (D) 10
Sol. [(C)31
12 The diagonals of a rhombus ABCD intersect at O. Taking ‘O’ as the centre, an arc
of radius 6 cm is drawn intersecting OA and OD at E and F respectively. The area
of the sector OEF 1s :
(A) 91 cm2 (B) 31 cm?
(C) 127t cm?2 (D) 187 cm?2
Sol. | (A) 91 cm?
13 The probability of getting a chocolate flavoured ice cream at random, in a lot of
600 ice creams is 0.055. The number of chocolate flavoured ice creams in the lot
Is
(A) 33 (B) 55
(C) 11 (D) 44
Sol. [(A)33
14 2 2
If tan< 6+ cot“ o« =2, where 8 =45° and 0° < <90°, then the value of ot is:
(A)  30° (B)y 45°
(€) 60° (D)  90°
Sol. | (B) 45°
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15 The point on x-axis which is equidistant from the points (5, — 3) and (4, 2) is :

(A)  (45.0) (B) (7.0)
(©)  (0.5,0) (D) (- 7.0)
Sol. | (B) (7, 0)

16 . . . X , ,
If the length of an arc of a circle subtending an angle 60° at its centre is 22 c¢m,

then the radius of the circle is :

(A) V’E cm (B) 21 cm
(0) xf’E cm (D)  42cm

Sol. [(B)21cm

17
If the length of the shadow on the ground of a pole is ‘\5 times the height of the
pole, then the angle of elevation of the Sun is :
(A)  30° (B) 45°
(€)  60° (D)  90°
Sol. | (A) 30°
18 Two dice are thrown at the same time and the product of the numbers appearing
on them is noted. The probability that the product of the numbers lies between
Sand 13 is:
7 5
A — B -
(A) 36 (B) Y
(©) 2 D) 1
9 ( 4
Sol. Zz
(A) %

Directions : In Question 19 and 20, Assertion (A) and Reason (R) are

given. Select the correct option from the following :

(A) Both Assertion (A) and Reason (R) are true. Reason (R) is the correct

explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true. Reason (R) does not give

correct explanation of (A).
(C) Assertion (A) is true but Reason (R) is not true.

(D) Assertion (A) 1s not true but Reason (R) 1s true.
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Assertion (4) : 1f the graph of a polynomial intersects the x-axis at exactly two

points, then the number of zeroes of that polynomial is 2.

Reason (R):  The number of zeroes of a polynomial is equal to the number of
points where the graph of the polynomial intersects x-axis.
Sol. | (A) Both Assertion (A) and Reason (R) are true. Reason (R) is the correct explanation 1
of Assertion (A)
20 Assertion (4) © TA and TB are two tangents drawn from an external point T to a
circle with centre *O’. If £ TBA = 75° then £ ABO = 25°.
A
T
Y
B
Reason (R):  The tangent drawn at any point of a circle is perpendicular to the
radius through the point of contact.
Sol. | (D) Assertion (A) is not true but Reason (R) is true. 1
SECTION B
This section comprises of Very Short Answer (VSA) type questions of 2 marks each.
21 PQRS is a trapezium with PQ || SR. If M and N are two points on the non-parallel
sides PS and QR respectively, such that MN is parallel to PQ, then show that
PM _ON
MS NR°
M > N
S > R
Sol. | Join PR Yo
[\
M > N
o
PQ Il SR and MN || PQ = MN || SR
In A PSR, S > R
=2 .. () 2
MS  OR
In A PQR,
PO _ QN ..
OR ~ NR o (01113 Yo
From (i) and (ii), s = VR 1
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Prove that 7 — 3+/5 is an irrational number, given that /5 is an irrational

number.

Sol. | Assuming 7 — 35 to be a rational number.
Let 7—3V5 = %where aand b are integers & b # 0 1y
7b—a
= V5= 3b 1
Here RHS is rational but LHS is irrational.
Therefore our assumption is wrong.
Hence, 7 — 3v/5 is an irrational number. 1
23(a) | A chord is subtending an angle of 90° at the centre of a circle of radius
14 cm. Find the area of the corresponding minor segment of the circle.
Sol. | Area of minor segment = 1t X 142 X i - % x 142 1
= (154 —98) =56 1
Hence, area of minor segment = 56 cm?
OR
23(b) Find the area of the shaded region if length of radius of each circle is 7 cm.
Each circle touches the other two externally.
Sol. | Side of square = 14 cm Yo
Area of shaded region = area of square — area of 4 quadrants
=142 —4xZx72x 2 1
7 360
= (196 — 154) =42 Yo

Hence, area of shaded region = 42 cm?
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In the given figure, PAQ and PBR are tangents to the circle with centre ‘O™ at the

24
points A and B respectively. If T is a point on the circle such that £ QAT = 45°
and £ TBR = 65°, then find £ ATB.

Sol. 1
Now £ATO = £TAO = 90° — 45 = 45° Yo
and 2BTO = «TB0O = 90° — 65° = 25° Ya
= £LATB = £ATO + £4BTO

= 45° 4 25° =70° Yo
25(a) | 1 1 ) .
[fcos (A +B)= 5 and tan (A — B) = —, where 0 = A + B = 90°, then
s \3
find the value of sec (2A — 3B).
Sol. cos(A+B)=%=>A+B=60° (D) &
1 o ..
tan(A—B)=\/—§=>A—B=30 ... (1) 1
Solving (i) and (ii), we get A = 45°and B = 15° Yo
= sec(24 — 3B) = sec(90° — 45°)
= sec45° =+/2 Y2
OR
25(b) Find the value of x such that,
3 tan? 60° — x sin? 45° + % sec? 30° =2 cosec? 30°
Sol. | 3tan260° — x sin245° + %sec230° = 2 cosec?30°
2 1\2  3/2)\%2 _ 2
=9--+1=8
=>x=4 1

SECTIONC

This section comprises of Short Answer (SA) type questions of 3 marks each.

MS_X_ Mathematics 041 30/S/1_2023-24




26

The government rescued 100 people after a train accident. Their ages were

recorded in the following table. Find their mean age.

Age (in years)|Number of people rescued
10— 20 9
20-30 14
30-40 15
40 - 50 21
50 - 60 23
60 - 70 12
70 — 80 6
Sol.
Age (in years) | Number of people X; u; fiui
rescued (f;)
10-20 9 15 -3 —27
20-30 14 25 —2 —28 1%
30-40 15 35 —1 ~15 marks
40-50 21 45 0 0 for
50-60 23 55 1 23 correct
60-70 12 65 2 24 table
70-80 6 75 3 18
Total 100 =5
_ (=5)
MeanAge—45+m>< 10 1
= 44.5 Yo
Hence, mean age is 44.5 years
27 Prove that :
1 + tan2 A 1 IanA)2
1+col'2 A {1*COIA}2
LHS = 1+ta1112A
tanZA 1
= tan’A Y
RHS = (1—ta111A)22
(1_ tanA) 1
= tan?A Y
~ LHS = RHS
28(a) | 1fa hexagon PQRSTU circumscribes a circle, prove that,
PQ+RS+TU=QR+ST+UP
MS_X_ Mathematics_041 30/S/1_2023-24 10




Sol.

Correct figure
In the given figure,

PA=PF ... (1)

AQ=BQ...(2)

RC=RB...(3)

CS=DS...(4)

ET=TD ... (5

UE =UF ... (6)

Adding (1), (2),(3), (4), (5) and (6),
PA+AQ+RC+CS+ET+UE=PF+BQ+BR+DS+TD + UF
= PQ+RS+TU = UP+ST+QR

1%

Yo

OR

28(b)

In the given figure, two concentric circles have radii 3 ecm and 5 cm. Two
tangents TR and TP are drawn to the circles from an external point T such

that TR touches the inner circle at R and TP touches the outer circle at P. If

TR =4 xfﬁ cm, then find the length of TP.

P

Sol.

Join OR, OP and OT
In A ORT,

OT? = OR? + TR? = 32 + (4V/10)? = 169
~ 0T =13cm
In A OPT,

MS_X_ Mathematics 041 30/S/1_2023-24
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TP? = OT? — TP? = 13% — 52 = 144

~ TP =12 cm 1
29 Find a quadratic polynomial whose sum of the zeroes 1s 8 and difference of the
zeroes is 2.
Sol. | Let the zeroes be @ and S
ca+f=8anda—f =2 1
Solving above two equations, we get a = 5and § = 3 1
So, the quadratic polynomial is x* — 8x + 15 1
30(a) The sum of the digits of a 2-digit number is 12. Seven times the number is
cqual to four times the number obtained by reversing the order of the
digits. Find the number.
Sol. | Let the unit’s place digit be x and ten’s place digit be y
~ Number = 10y + x Yo
According to question,
x+y=12...(1) Yo
and 7(10y + x) = 4(10x + y)
x—2y =0 ...(i) 1
Solving (i) and (ii), we get
x=8andy =4 VA
Hence, the required number is 48 Y2
OR
30(b) | Find the values of x and y from the following pair of linecar equations :
62x + 43y = 167
43x + 62y = 148
Sol. | 62x+ 43y =167 ...(1)
43x+ 62y =148 ...(i1)
Adding (i) and (ii) and simplifying, we get x + y = 3 ...(iii) 1
Subtracting (ii) from (i) and simplifying, we getx —y =1 ...(iv) 1
Solving (iii) and (iv)togetx = 2andy = 1 1
31 A school has invited 42 Mathematics teachers, 56 Physics teachers and
70 Chemistry teachers to attend a Science workshop. Find the minimum number
of tables required, if the same number of teachers are to sit at a table and each
table is occupied by teachers of the same subject.
Sol. | HCF (42, 56, 70) = 14 1%
Minimum number of tables required = 2 4+ 2% 4+ 22 1
14 14 14 »
=12 2
SECTION D
This section comprises of Long Answer (LA) type questions of 5 marks each.
MS_X_Mathematics_041_30/S/1_2023-24 12




32

A

N
<]

In the given figure, MNOP is a parallelogram and AB || MP. Prove that QC || PO.

B 0 C
Sol. | MP || AB
= AQMP~AQAB Yo
AN ) 1
AB QB
Now, NO || MP || AB
= ACNO~ACAB 1y
No_co
5B ...(11) 1
AsMP = NO &
. .y CO _ QP
From (i) and (ii), 5 = o5 1
co QP
=1 =x_
CB QB
BO _ BP
or—=—
oc  PQ
= QC |l PO Y
33 |An age-wise list of number of literate people in a block is prepared in the
following table. There are total 100 people and their median age is 41.5 years.
Information about two groups are missing, which are denoted by x and y. Find the
value of x and y.
Age (in years) | Number of literate people
1020 15
2030 X
3040 12
40 - 50 20
5060 y
60— 70 8
70 — 80 10
Sol. . . -
Age (in years) Number of literate people | Cumulative frequency
(f)
10 — 20 15 15
20 — 30 x 15+x 1 mark
30 — 40 12 27 + x for
40 — 50 20 47 + x correct
50 — 60 y 47+ x+y table
60 — 70 8 55+x+y
70 — 80 10 65+x+y
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65+ x+y =100

= x+y=35...(1) 1
Median = 41.5 . 40 — 50 is the median class. 1
= 41.5 =40 + 50‘2207"‘ x 10 1%
Solving, we get x = 20 Y2
From (i), y = 15 72
34(a) [f Nidhi were 7 years younger than what she actually is, then the square of
her age (in years) would be 1 more than 5 times her actual age. What is her
present age ?
Sol. | Let the present age of Nidhi be x years.
According to question, (x — 7)% = 5x + 1 2
= x2—-19x+48=0 1
= x—-16)(x—3)=0 1
= x=16,3
x#*3
Hence, the present age of Nidhi = 16 years
OR
34(b) . . .
A shopkeeper buys a number of books for ¥ 1.800. If he had bought
15 more books for the same amount, then cach book would have cost him
% 20 less. Find how many books he bought initially.
Sol. | Let the number of books bought initially be x
According to question,
1800 _ 1800 _ 2
X x+15 1
= x2+15x — 1350 =0
= (x +45)(x —30) =0 1
x # —45
~x =30 1
So, the number of books bought initially = 30
35(a) . : L . _ ,
The largest possible hemisphere is drilled out from a wooden cubical block
of side 21 cm such that the base of the hemisphere is on one of the faces of
the cube. Find :
(1) the volume of wood left in the block,
(11) the total surface area of the remaining solid.
Sol. | Diameter of hemisphere = side of the cube =21 cm
= radius of hemisphere = 22—1 cm &
(1) Volume of the wood left = volume of cube - volume of hemisphere
2 22 (21\3
= 213 - 2xZx (2 1

3 7 2
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= 6835.5 cm? 1
(i)  Total surface area of remaining solid = TSA of cube - base area of hemisphere
+ CSA of hemisphere
_ 2 22 _ (21)? 22 _ (212
=6x212-2x(Z) +2xZx (%) 1%
= 2992.5 cm? 1
OR
35(b) ey . . . : ] : .
A solid toy is in the form of a hemisphere surmounted by a right circular
cone. Ratio of the radius of the cone to its slant height is 3 : 5. If the
volume of the toy is 2407 cm? | then find the total height of the toy.

Sol. | Let the radius and the slant height of the cone be 3x cm and 5x cm respectively Yo
~ height of the cone (h) = /(5x)2 — (3x)% = 4x cm 1
According to question, volume of toy = 240m

2 1
= §7r(3x)3 + §7t(3x)2(4x) = 240m 1%
Solving, we get x = 2 1
=~ Total height of toy = [4(2) + 3(2)] cm = 14 cm 1
SECTION E
This section comprises of 3 case study-based questions of 4 marks each.
36

Due to short circuit, a fire has broken out in New Home Complex. Two buildings,
namely X and Y have mainly been affected. The fire engine has arrived and it has
been stationed at a point which is in between the two buildings. A ladder at point
O is fixed in front of the fire engine.

The ladder inclined at an angle 60° to the horizontal is leaning against the wall of
the terrace (top) of the building Y. The foot of the ladder is kept fixed and after
some time it is made to lean against the terrace (top) of the opposite building X at
an angle of 45° with the ground. Both the buildings along with the foot of the

ladder, fixed at *O’ are in a straight line.

R P

45° 60°
C O A

(Building X) (Building Y)
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Based on the above given information, answer the following questions :

(1) Find the length of the ladder.

(11) Find the distance of the building Y from point ‘O’, i.e. OA.

(1) (a) Find the horizontal distance between the two buildings.
OR

(b)  Find the height of the building X.

L]

[

Sol. | (i) In AOAP,
2

oP
—— = coesc 60° = —=
12V3 V3

= 0P=24m
=~ Length of ladder is 24 m
(i)  In AOAP,

OA O—L
m—COt60 —\/5
= 0A=12m

= the distance of the building Y from point O ie.,0Ais 12 m
(iii) (@ OP=0OR=24m

~ In AOCR,
oc o_ 1
Pyl cos 45° = 5

= 0C=12V2m
=~ distance between two buildings = OA + OC

OR
(i) (b)) OP = OR =24m
~ In AOCR,

RC ) 1
— =sin45° = —
24 V2

= RC=12V2m
~. height of building X is 12v/2 m

= (12 +12v2) mor 12(1 +VZ) m

Yo
Yo

Yo

Yo

Yo

Yo

Yo

Yo
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37

A school has decided to plant some endangered trees on 515t World Environment
Day in the nearest park. They have decided to plant those trees in few concentric
circular rows such that each succeeding row has 20 more trees than the previous

one. The first circular row has 50 trees.

Based on the above given information, answer the following questions :

(1) How many trees will be planted in the 10t row ?
(i1) How many more trees will be planted in the 8th row than in the 5t row ?

(i)  (a) 13200 trees are to be planted in the park, then how many rows are

required ?
OR

(b) If 3200 trees arc to be planted in the park, then how many trees are
still left to be planted after the 11th row ?

Sol. |Herea =50andd = 20
(i) Number of trees planted in 10" row = a;, = 50 + 9 x 20 Yo
=230 Y
(i) ag—as=3%x20=60 1
(ili)  (a) LetS,, = 3200
=>§[2><50+(n—1)><20]=3200 Y
= n’+4n-320=0 Yo
= m+20)(n—16)=0 Ya
n + —20
~n=16 Y
Hence, required number of rows are 16
OR
(i) (b) Required number of trees = S, — S1; Y
MS_X_ Mathematics_041 30/S/1_2023-24 17
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= 3200 — —[2 x50 + 10 x 20] 1
1
= 1550 &
Hence, number of trees left are 1550
38 Partha, a software engineer, lives in Jerusalem for his work. He lives in the most
convenient arca of the city from where bank, hospital, post office and
supermarket can be casily accessed. In the graph, the bank is plotted as A(9, 5),
hospital as B(— 3, — 1) and supermarket as C(5, — 5) such that A, B, C form a
triangle.
P "
y L
A
9,5)
X
Super Market
Based on the above given information, answer the following questions :
(1) Find the distance between the bank and the hospital. /
(i) In between the bank and the supermarket, there is a post office plotted at E
which is their mid-point. Find the coordinates of E. 1
(ii1)) (a) In between the hospital and the supermarket, there is a bus stop
plotted as D, which is their mid-point. If Partha wants to reach the
bus stand from the bank, then how much distance does he need to
cover ? 2
OR
(b) P and Q are two different garment shops lying between the bank and
the hospital, such that BP = PQ = QA. If the coordinates of P and Q
are (1, a) and (b, 3) respectively, then find the values of *a’ and *b’. 2
Sol. | (i)  Distance between bank and hospital = /(=3 — 9)2 + (=1 — 5)2 o
= /180 units or 6v/5 units &
.. . 9+5 5+(-5
(i)  Coordinates of E are (% +(2 )) = (7,0) Vs +V5
. —345 —1+(-5
(iii)  (a) Coordinates of D are (T+ +2( )) =(1,-3) 1
Distance Partha need to cover = /(9 — 1)2 + (5 — (—3))?2 Y2
= /128 units or 8v/2 units 1,
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(iii)  (b) P is mid-point of BQ
. -1+43

a=——= 1
Q is mid-point of PA
1+9

ob=—7=5

2

OR
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)
(x)

This question paper contains 38 questions. All questions are
compulsory.

This question paper is divided into five Sections — A, B, C, D and
E.

In Section A, Questions no. 1 to 18 are Multiple Choice Questions
(MCQs) and questions number 19 and 20 are Assertion-Reason
based questions of 1 mark each.

In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

In Section D, Questions no. 32 to 35 are Long Answer (LA) type
questions carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions
carrying 4 marks each. Internal choice is provided in 2 marks
questions in each case study.

There is no overall choice. However, an internal choice has been

provided in 2 questions in Section B, 2 questions in Section C,

2 questions in Section D and 3 questions in Section E.

Take ©t = % wherever required, if not stated.

Use of calculator is not allowed.

SECTION A

This section comprises Multiple Choice Questions (MCQs) of 1 mark

each.

1.

If 5 times the 5% term of an A.P. is equal to 9 times the
9™ term, then its 14 term is :

(A 5 B) 9

C) 0 (D) 14
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2. fe fguma oo ax? + 6x + 4a = 0 % Tl I ATHA N UHBA
THEAM 7, d ‘@’ HT A B :

(D) -3

fa

3. 3fC 3x + 2ky = 2 AUT 2x + 5y = 1 g0 &g TWE¥ WER FHERN 7,
WRkHAER :

5
(A) ~

(B)

(C)

S EINT=RI

(D)

4. fg o T B TEUE 2x2 + 5x + 1 FYIH &, Al a + B+ op H TH
2

(A) -4
3
(B) - 5
C) 1
(D) -1

30(B)/S
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2. If the sum and the product of the roots of the quadratic

equation ax? + 6x + 4a = 0 are equal, then ‘a’ is equal to :
@ 3

® -3

© 2

™ -2

3. Ifthe lines given by 3x + 2ky = 2 and 2x + 5y = 1 are parallel,

then the value of k is :
@ -2

®) 2

© 2

o 3

4. If o and B are the zeroes of the polynomial 2x2 + 5x + 1, then
the value of o + B + 3af is :

(A) -4
3
(B) - 5
Cc) 1
(D) -1
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5. Alta=2%x331b=23x 32x5,c=3"x 528 qu
LCM (a,b,c)=(52x3%x 2H 8, ding:
A 1
(B) 2
) 3
(D) 4

6. T S se7 1 ;

18 (em H) @ 120 — 125| 125 — 130|130 — 135 | 135 — 140 (140 — 145

[EEURRIECD
Sz 17 12 13 8 10
Sgcieh o1 ohl HUL HIHT AT Wedeh 7 <l f=rell HHT 1 ATHA @
(A) 250
(B) 255
(C) 260
(D) 245
7. QU SHSRAT S 1 HIEFh qAT Sgeleh HA: 26 A1 29 7, @
SHHT HIEA @
(A) 275 (B) 245
(C) 284 (D) 258

8. ThEl Igesdl T4 MW Y 99 H 52 GFER A 53 MGER FH I
EIT&IEh_dT%:

1 1
2 1
(®) = (D) -
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5. Ifa=2%x331b=23x32x5¢=3"x 52and
LCM (a, b, ¢) = (52 x 3* x 2% then n is :
A 1
(B 2
C) 3
(D) 4

6. In the following frequency distribution :

Helght 120 — 125|125 -130{130 — 135|135 — 140 {140 — 145
(in cm) :

Number of 17 12 13 8 10
students :

the sum of the upper limit of the modal class and the lower
limit of the median class is :

(A) 250
(B) 255
(C) 260
(D) 245

7. If the median and mode of a frequency distribution are 26 and
29 respectively, then the mean is :

(A) 275 (B) 245
(C) 284 (D) 258

8. The probability for a leap year (selected at random) to have
52 Mondays and 53 Sundays is :

1 1
2 1
(C) = (D) -
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9. o S % Ueh YNGR H HH-G-HH & ASh BIH <hl TTRHT & :
(A)

(B)

()

| 0ok 00|31 0ok

(D)

10. TH JAHMATRR Fad 0-30 cm TG o WA & 1 8 | 39 &aq ol
Wﬁl@'[Scm% Igﬂﬁﬂ'ﬂ?ﬁRﬁHWW(cucmﬁ)%:
(A) 5958~
(B) 5958~
(C) 6=
(D) 5958 =

11. T Jd € 120° hald HU I Hea@ve el T, SHh &uwd
2—6734 sqcm & | 99 i BSA1 (cm ®) 7

(A) 6
(B) 5
c) 7
(D) 12

12. ZIﬁcosec9=«/ﬁ%,?‘ﬁsec@%ﬂ'ﬁ%:

3 J10
© - D) -2
J10 V10

30(B)/S
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9. The probability that in a family of three children, there will be
at least two boys, is :

(A)
(B)
(®)

(D)

0| O o~ 00|~3 00|+

10. A hemispherical bowl is made of steel of thickness 0-30 cm.
The inner radius of the bowl is 3 cm. The volume of steel used
(in cu cm) is :
(A) 5958~
(B) 5958«
(C) 6=
(D) 5958

11. A sector of a circle with central angle 120° and area 2—(734 sq cm

is cut from a circle. The radius of the circle (in cm) is :
(A) 6

B) 5

< 7

(D) 12

12. Ifcosec 6 = V10, then the value of sec 0 is :

(A) (B)

©) (D)

ﬁ._aﬁ‘w
ol o

ﬁ‘m c,oﬁ‘
o o
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13.

14.

15.

16.

17.

. 3 3
sin” A + cos A+sir1AcosA & GLATRLoT ¥ YTH BdT B :

sin A + cos A

A 1 B) 2
(C) 1+2sinAcosA D) 0

gk W Gl Tsh HR hl 75 m Sl Teh HAR o BT 8 FAaTH7 i 30°
BNIHFR A TR Faa A g 2

(A) 753 m (B) 5043 m
(C) 25V3m (D) 75m

g O a1 & Hohead gl § STel g9 <l BsA 50 cm 8 | ST& 9
T Sl AB, 3F=0:9d %l D W &% Kl 2 | G AB I @1 96 cm
7, a 3.9 i e 7

(A) 14 cm (B) 7cm
(C) 24 cm (D) 15cm

¢ ¢ AB BC _AC _
g fagsi ABC @a1 PQR H, fe QR - Qb PR g,
(A) APQR~ACAB (B) APQR~AABC
(C) APQR~ACBA (D) APQR~ABCA

TH A ABC T, Y91 BC & @uia® DE @it 7 St AB &I D @1 AC
ﬁEW{m% |??IﬁAD:2cm,BD:3cmHQJTDE:4cm%,Fﬁ

BC < @98 (cm H) 2 :

(A) 6 (B) 10
8 20

(C) 3 (D) 35

30(B)/S Page 10



13.

14.

15.

16.

17.
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sin® A + cosS A
sin A + cos A
A 1 B 2
(C) 1+2sinAcosA (D) 0

+sin A cos A on simplification gives :

The angle of depression of a car parked on the road from the
top of a 75 m high tower is 30°. The distance of the car from
the base of the tower is :

(A) 75V3m (B) 50V3m

(C) 25V3m (D) 75m

In two concentric circles with centre O, the radius of the outer
circle is 50 cm. Chord AB of the outer circle is tangent to the
inner circle at D. If length of AB is 96 cm, then the radius of

the inner circle is :

(A) 14 cm (B) 7cm
(C) 24 cm (D) 15cm
.. AB_ BC AC
In two As ABC and PQR, if QR QP PR’ then
(A) APQR~ACAB (B) APQR~AABC
(C) APQR~ACBA (D) APQR~ABCA

In a A ABC, a line DE is drawn parallel to BC to intersect AB
at D and AC at E. If AD = 2 ecm, BD = 3 cm and DE = 4 cm,
then the length of BC (in cm) is :

(A) 6 (B) 10
8 20
(C) 3 (D) 3

30(B)/S Page 11 P.T.O.
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18. Tog (- 2,-2), (6, — 2) q9T (2, 1)55&1%3%:
(A) TS gHehIvT BT

(B) U HHfgaTg BiyS
(C) U GHehIVIE EHlgaTg FYS

(D) Tk fowwerg Brys

J57 &7 19 3K 20 TH97 U9 dob TERT 97 & | 3 %97 70 70 &
IS T & STIHIT (A) 97 R F % (R) §RT 37l 131 T & | 57
¥l & Tgl I 714 13T 7T ST (A), (B), (C) 37K (D) & & g7 T |

(A) AERYE (A) 3R 9% (R) I TEl & 3T e (R), TR (A)
1 T ARSI HLdl & |

(B) 3Afeher (A) 3R @ (R) QHI ®El &, W @ (R), Ao
(A) ! H&! AT 7gT T 2 |

(C) Al (A) 981 8, T T (R) T4 7 |
(D) 3AfTHH (A) TTd &, Hg ae (R) T& 2 |

19. 37Y%Y7 (A) :

@b (R) :

20. 37YHIT (A) :

@b (R) :

30(B)/S

‘cﬁ‘aﬂﬁ’«lﬁmﬁﬂm 120m%,ﬁ%ﬁ%m91
foh TR TEeht THATRIT T | 396 YehR &+ TATH 1 TN
&A% = 2 x (Th T T TS TheA) |

T A1 1 IS &% = 2 (b + bh + hi) 8, S&f
[, b qAT h HHI: SEH] ASTS, NSE aAT ST 8 |

A.P.l,1+2m,1+4m,... 1 aTeat 72 1+14m
m° m m m

g |
Th AP.HT nadl 9¢ (ay) =a + (n—1)d.
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18. The points (- 2, —2), (6, —2) and (2, 1) are the vertices of :

(A) aright angled triangle

(B) anisosceles triangle

(C) anisosceles right triangle

(D) a scalene triangle

Questions number 19 and 20 are Assertion and Reason based
questions. Two statements are given, one labelled as Assertion (A)
and the other is labelled as Reason (R). Select the correct answer to
these questions from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason
(R) is not the correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) :

Reason (R) :

20. Assertion (A) :

Reason (R) :

30(B)/S

Two cubes each with 12 cm edge are joined end
to end. The surface area of the resulting
cuboid = 2 x (surface area of one cube).

The surface area of a cuboid = 2 (Ib + bh + hl),
where [, b, h respectively are its length,
breadth and height.

The eighth term of the A.P.
1l 1+2m 1+4m is 1+14m
m’  m ° m m

The n*® term of A.P. (ap)=a+(n-1)d.

Page 13 P.T.O.



Qs @

57 @v8 4 37faq 7q-3FT (VSA) IPR & 97 &, o8 Jed® To7 2 371 &1

g1/

21. A PQR I yosli PQ @1 PR W %u: fog E @1 F § | 4R
PE = 39 cm, EQ = 3 cm, PF = 3-6 cm @ PR = 6 cm ®, a1 3@
Hfw fF FMEF || QRE |

22. (a) Tog HIST o Tk g0 1 31 AT T2 {@reAt & 91 fogat
I aTeT TETEvE, 6 g ¥ Bkt SHAT 7 |

AHYAT
(b) g O I I W Tk aTal foig P & @ &9%1 W PQ @21 PR
it 18 § | firg i fF QORP s wshia 9qy« # |

23. AR 12cosecA = 138, a1 2SIRA-3COSA o o o ARy |
4sin A —9cosA

24, TS GOR Ut ! e i g5 Hl @& 21 cm 2 | 39 s o gRT 45
foet 8 e eaewa 3 Hifve |

25. (a) 1A hIC foh F=1 4 & F-H gl s1erE IRy 96 3 ¢

(i) (5-B) () (5+43)(5-B)

HAYST

(b) TR 3] 6l I8 DIC-H-BIE T&AT J1d Shifog, S 15, 24 99T 36

Y QUi WS 7 |
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SECTION B

This section comprises Very Short Answer (VSA) type questions of
2 marks each.

21. E and F are points on the sides PQ and PR respectively of a
APQR. If PE = 39 cm, EQ =3 cm, PF = 3-6 cm and PR =6 cm,
find whether EF || QR.

22. (a) Prove that the line segment joining the points of contact
of two parallel tangents to a circle passes through its
centre.

OR

(b) Two tangents PQ and PR are drawn from an external
point P to a circle with centre O. Prove that QORP is a
cyclic quadrilateral.

2sin A—3cos A
4sinA —9cosA

23. If 12 cosec A =13, then find the value of

24, The length of the minute hand of a wall clock is 21 cm. Find
the area swept by the minute hand in 45 minutes.

25. (a) Find whether each of the following is an irrational
number or a rational number.

) (V5 -B) () (5+3)(5-5)

OR

(b) Find the smallest 4-digit number exactly divisible by 15,
24 and 36.

30(B)/S Page 15 P.T.O.
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57 GUE § TY-FHIT (SA) IJHR & J97 &, o780 Icd% 797 3 371 T & |

26. (a) Tog VT o T g0 & 9io@ T T GHR FgYS T
qHEgH Bl 8 |

arerat
(b) Tog HINT foh 39 o forell =™ o 0 W Ei=H T3 w91 @
T | Bt 8 |
27. Teh TSHA T QI A AT B 160 km 1 gl W2 | Th SR A ¥
el B 9 TH q 4 W FAHl Y€ Kl 8 | Al I8 HwR WA
Il ¥ Teh g1 TS H It @ a1 48 4 " H ad g | Seleh I I8
Tsh qEL I IR = § A1 19 36 fie # fierdt € | Qi i
I R 7 ?
28. (a) AR o TA BT fgaTdE 5895 f(x) = 6x% + 11x — 10 % JIAH
%",?ﬁ%+%mmmaﬁm|

AT

(b) ¥EUG 2t% — 9t — 45 % I[eh AT WY TAT [AhI T F5IG

iRl % s % dEel A gie AT |
29. Tog ST 6 Vb T ufoE @@ 7 |
30. firg HIRT 5 sec? A + cosec® A =tan A + cot A.
31. = & TE Trolt wh saTh % 25 WA g fU U @ ugret W efe

T, el g

e w=

Z ) - 200 — 250 |250 — 300 | 300 — 350 [350 — 400 (400 — 450
T <hl 9T 4 5 12 2 2
QT Yerelt 9 A1 ek @< 31d shifau |
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SECTION C

This section comprises Short Answer (SA) type questions of 3 marks

each.
26.

217.

28.

29.

30.
31.

(a)

(b)

Prove that the parallelogram circumscribing a circle is a
rhombus.

OR

Prove that the tangents drawn at the ends of a diameter
of a circle are parallel.

Places A and B are 160 km apart on a highway. One car starts
from A and another from B at the same time. If the cars travel
in the same direction at different speeds, they meet in 4 hours.
If they travel towards each other, they meet in 1 hour 36
minutes. What are the speeds of the two cars ?

(a)

(b)

If o and B are the zeroes of the quadratic polynomial

f1x) = 6x° + 11x - 10, find the value of +8.

OR
Find the zeroes of the polynomial 2t% — 9t — 45 and verify
the relationship between the zeroes and the coefficients
of the polynomial.

Prove that /5 is an irrational number.

Prove that \/sec2 A +cosec? A =tan A +cot A .

The table below shows the daily expenditure on food of
25 households in a locality :

Daily

expenditure [200 — 250 | 250 — 300 | 300 — 350 {350 — 400 | 400 — 450

(in ¥)

Number of
households :

4 5 12 2 2

Find the mean daily expenditure on food.

30(B)/S
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5G9 U8 § JH-3TIT (LA) YR & J97 &, (578 Jcdeb J975 371 &1 & |

32. (a) o fqamEi 4 e = e Ui W S 1 foi i | aieH
W AH I PA @9 T 500 oA, g 5 faeneff 98 S U,
Rraes o ufa foemeff @< = 5 ¢ T | fohaq foenfoRn 4
fosRier o 9T form 2

HAYAT

(b) afg Tt (2p+1)x2 —(Tp+2)x+7p—3=0 % T AR
qAT THH &, a1 p ol A T hifT |

33. fagati A (-2, 2)d91 B (2, 8) =l fHAM ol TWTEUE hl FR THM HFTI
7 S T foigatt < e S iy |

34. ¥fg Topet IS <1 Teh SIT o FHIGL Th 1@ 36 TR Eidl A foh I8
= g ywrelt & fafim fogedt w wr, @ fag Hifse f6 o= @
aITd Tk & 3uTd H fawifora g |

35. (a) UH 3W THh TG O o SRR h g (oM gHI ¥R
JHMATHR & | 39 3T HI FA HATS 58 cm 7 AT St HT
28 cm 3 | 39 39 1 Hd TSS1F &AHBA T I |

HAYAT

(b) 386 cm B TAT 14 cm FH I Tsh 39 g9 8 Th 7 cm
B a9 24 cm FETE kT Uk YHARR 319 Wi L e foran
JAT 2 | AN S 3 kT AT T hIFT |
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SECTION D

This section comprises Long Answer (LA) type questions of 5 marks
each.

32. (a) Some students planned a picnic. The total budget for food
was T 500, but 5 of them failed to go and thus the cost of

food for each student increased by ¥ 5. How many
students attended the picnic ?

OR

(b) Find the value of p if the equation
2p + 1)x2 — (7Tp+2)x + 7p —3=0 has real and equal roots.

33. Find the coordinates of the points which divide the line
segment joining A (— 2, 2) and B (2, 8) into four equal parts.

34. If a line is drawn parallel to one side of a triangle to intersect
the other two sides in distinct points, then prove that the other

two sides are divided in the same ratio.

35. (a) A solid is in the form of a right circular cylinder with
hemispherical ends. The total height of the solid is 58 cm
and the diameter of the cylinder is 28 cm. Find the total

surface area of the solid.
OR
(b) From a solid cylinder of height 36 cm and diameter

14 cm, a conical cavity of radius 7 cm and height 24 cm is

drilled out. Find the volume of the remaining solid.

30(B)/S Page 19 P.T.O.



Wus &
39 @UE H 3 YU 37eTIT HTEIRT J97 & 1577 I J97 4 371 H71 & |
Tqh{0T 3T&R—A - 1

36. = TH 200 m I G H 9ET 1 =G & | 98 AW 3@ gl A 51
ghUE | T8 L T L AT § g Jldied 3118 ¥ IuHIg hidm g b
yfafeT 30 999 I 95 o7 & 909 @ 2 Thvs A T QW H A | 98
39 41 I 31 AHUS H YU HET =T8T 3 |
3TYad JHhRI  MYR R FHfiRgd Je1 o I GNT :

(1) 3w i el st Tma 9 fafew |
(i) Fa IR fop o awa | g0 9 R oF § 38 FH-H-H foha
& =1 srvarE e B |
(iii) (a) 39 THGE UG & nd Ye I ¥ JTd hiT |
JAqET

(b) @t 9% 38 gft # 21 Yhvg H T HET AT B, A1 34
HH-H-%1 forad feg @ ?
TRIUT AT — 2
87. U &7 VI 1 faemefl qreh # T 9971 U T3S 6 HW W & U
Ig T | 38 TAES ol I~ IVl 30° 7, T YR &l & Ig HI0l
HTOT T, Y " 50 cm SO0 § A1 39 foig i el @St @i ¥ gl
4y3m 7 | 3Iu¥Fd AFHH & AR W Fmfafed g & IW
AT
i) TAES & I A 3Hb MR T a0 17 fAfgu |
(ii) (a) €I hl HAE A hINT |
AT

(b) TATSE <hl AETE A hioT |
(iii) Ife Higl sl 3T AT HL TeT ST of ST hIvT ST AT T 2
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SECTION E
This section comprises 3 case study based questions of 4 marks each.
Case Study -1
36. Hari wants to participate in a 200 m race. He can currently
run that distance in 51 seconds, and with each day of practice,

he hopes to take 2 seconds less than the previous day. He
wants to do it in 31 seconds.

Based on the above information, answer the following
questions :
(i)  Write the A.P. which represents the above situation. 1

(i1)) Find the minimum number of days he needs to practice
to achieve the goal.

(iii)) (a) Find the expression for the ntP term of the A.P. 2
OR
(b) If he wants to do it in 21 seconds, how many
minimum days will he take ? 2

Case Study - 2

37. A class VI student went to a park and went up the slide to
play. The angle of elevation of the slide is 30°, but the base
from which the angle of elevation is measured is 50 cm above
the ground level and the distance of this point from the bottom
of the staircase (which is vertical) is 43 m.

Based on the above information, answer the following

questions:
(i)  Write the angle of depression from the top of the slide to
its base. 1
(ii) (a) Find the height of the staircase. 2
OR
(b) Find the length of the slide. 2
(iii) Will the angle of elevation increase or decrease if the
staircase was made taller ? 1

30(B)/S Page 21 P.T.O.
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38. YRdE Toem W™ g

o SR wWetve  foueEl |
foremeff-fireres STgUTd S & foiw T @d st T | Hee g e

Wﬁmw
EEICEIEY
ST | ST 15-20{20-25|25-30|30-35|35—-40|40 - 45
[SRITel <h! T&T 3 8 9 10 3 2
U BRI o IR W - J1 o IR ST
(i) wgee o fofey | 1
(i) HrEeh o frEy | 1
(ii) (a) 3iiehSl 1 TFAH TG HINT | 2
stat
3ATehgl T HIETh T iU | 2
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Case Study -3

38. A survey was conducted by the Education Ministry of India to

record the teacher—student ratio in various higher secondary

schools of India. The following distribution was given by the

Ministry :

S:E?ek:trs/(i):iacher . |15-20|20 25| 25 -30 |30 - 35|35 — 40|40 — 45
Based on the above information, answer the following
questions :

(1)  Write the modal class. 1

(ii)) Write the median class. 1

(iii) (a) Find the mode of the data. 2
OR

Find the median of the data. 2

30(B)/S
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
MATHEMATICS PAPER CODE 30(B)

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc. may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them. In class -
X, while evaluating two competency-based questions, please try to understand given
answer and even if reply is not from marking scheme but correct competency is
enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should
be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given
in the Marking Scheme. If there is any variation, the same should be zero after deliberation
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (V') wherever answer is correct. For wrong answer CROSS ‘X" be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totalled up and written on the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded on the left-hand margin and
encircled. This may also be followed strictly.

MS_X_ Mathematics 041 30(B) 2023-24




In Q1-020, if a candidate attempts the question more than once (without cancelling the
previous attempt), marks shall be awarded for the first attempt only and the other answer
scored out with a note “Extra Question”.

10

In 021-038, if a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra Question”.

11

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

14

Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15

While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

16

Any un assessed portion, non-carrying over of marks to the title page, or totalling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totalled and written in figures and words.

19

The candidates are entitled to obtain photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 30(B))

MS_X_ Mathematics 041 30(B) 2023-24

Q. No. EXPECTED OUTCOMES/VALUE POINTS Marks
SECTION A
This section comprises Multiple Choice Questions (MCQs) 1 mark each.

1 The LCM of 24, 36 and 60 in terms of their prime factors is :

(A) 22x3x5 (B) 23x3?

(C) 22x32x5 D) 28x3%x5
Sol. (C)22x3%2x5 1
2 The graph of a polynomial intersects the y-axis at one point

and the x-axis at two points. The number of zeroes of this

polynomial are :

(A 1 (B) 2

C) 3 (D) 0
Sol. (B) 2 1
3 The solution of the pair of linear equations

2x ¥y __ 1. 0d2+2 o35

3 9= 6and2+3_31s.

(A x=2,y=-3 B) x=-2,y=3

(C) x=2,y=3 (D) x=-2,y=-3
Sol. C)x=2,y=3 1
4 The roots of the quadratic equation x> + x —p(p+ 1) = 0 are:

(A) p,p+l (B) -p,p+1

(C) -p, —(p+1) D) p, -(p+1)
Sol. DO)p,—(p+1) 1

3




The sum of the first three terms of an AP is 30 and the sum of
the last three terms is 36. If the first term is 9, then the
number of terms is :

(A) 10 B) 5
(C) 6 (D) 13
Sol. (B)5
6. The probability of getting a sum of 8, when two dice are
thrown simultaneously, is :
1 1
(A) 15 (B) 9
1 5
(&) 8 (D) 36
Sol. 5
D) 2
7 The perpendicular bisector of the line segment joining the
points A(-1, 3) and B(2, 4) cuts the y-axis at :
Sol. (A) (0,5)
8. If in triangles ABC and PQR, g—g - g—g, then they will be
similar, when :
(A £B=2Q (B) £ZA=ZR
(C) £B=«ZR D) £2C=2Q
Sol. (C) zB=~R
9.
A line [ intersects the sides PQ and PR of a A PQR at L and M
respectively such that LM || QR. If PL = 5-7 em, PQ = 15'2 cm
and MR = 55 cm, then the length of PM (in cm) is :
(A 3 (B) 1-8
(C) 25 (D) 33
Sol. (D) 3.3
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10.

If two tangents inclined at an angle of 60° are drawn to a
circle of radius 5 cm, then the length of each tangent is :

(A) %cm (B) 10cm
(C) chm (D) 543cm
Sol. (D) 5+/3 cm
11.
If tan A = 3 cot A, then the measure of the angle A is :
(A) 15° (B) 30°
(C) 45° (D) 60°
Sol. (D) 60°
12. . .
(sec 6 + tan 0) (1 —sin 0) is equal to :
(A) secH (B) sin6
(C) cosec® (D) cos©
Sol. (D) cos 6
13 A ladder 14 m long just reaches the top of a vertical wall. If the
ladder makes an angle of 60° with the wall, then the height of
the wall 1s :
(A) 143m (B) 7m
(C) 14m (D) 7¥3m
Sol. (B) 7m
14 If the area of a sector is one-twelfth that of a complete circle,
then the angle of the sector is :
(A) 36° (B) 30°
(C) 60° (D) 45°
Sol. (B) 30°
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15.

The minute hand of a clock is 21 ¢m long. The area swept by it
in 10 minutes is :

(A) 121 cm? (B) 131 cm?
(C) 231 cm? (D) 1725 cm?
Sol. (C) 231 cm?
16. A box contains cards numbered 6 to 50. A card is drawn at
random from the box. The probability that the drawn card has
a number which is a perfect square, is :
5 1
A = B) =
(A) i (B) 9
1 7
el D
(C) 11 (D) 5
1
Sol. (B) 5
17. Two friends were born in the year 2000. The probability that
they have the same birthday is :
1 364
(A) 365 (B) 365
1 365
T D) 222
©) 366 (D) 366
1
Sol. ©) —
18.
Marks - Below | Below | Below | Below | Below
arks . 10 20 30 40 50
Number of Students : 3 12 27 57 75
For the above distribution, the modal class is :
(A) 10-20 (B) 20-30
(C) 30-40 (D) 40-50
Sol. (C) 30 — 40
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Questions number 19 and 20 are Assertion and Reason based
questions. Two statements are given, one labelled as Assertion (A)
and the other is labelled as Reason (R). Select the correct answer to
these questions from the codes (A), (B), (C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason
(R) is not the correct explanation of Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : The area of canvas cloth required to just cover
a heap of rice in the form of a cone of diameter
14 m and height 24 m is 1757 sq.m.
Reason (R) : The curved surface area of a cone of radius r
and slant height / is nrl.
Sol. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).
20. Assertion (A) : The sum of the first fifteen terms of the AP
21, 18, 15, 12, ... is zero.
Reason (R) : The sum of the first n terms of an AP with first
term ‘a’ and common difference ‘d’ is given by
S, = % l[a+(m-1)dl.
Sol. (C) Assertion (A) is true, but Reason (R) is false.
SECTION B
This section comprises of Very Short Answer (VSA) type questions of 2
marks each.
2L Find the smallest number that is divisible by each of 8, 9 and 10.
Sol. g=23
9=23
10=2x%5

LCM (8,9, 10) =23 x 32 x 5 = 360
=~ smallest number divisible by each 8, 9 and 10 is 360.
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22. (a)

In a A ABC, D and E are points on the sides AB and AC
respectively such that BD = CE. If £ B = Z C, then show

that DE || BC.

Sol.

In AABC,

2B=2¢C

= AC=AB ----(1)

Given, BD = CE ---- (2)
Subtract (2) from (1), we have
AD = AE ---(3)

(3)+ (2), we have
AD _ AE

BD CE
Therefore, DE || BC.

Yo

Yo

Yo

Yo

OR

22. (b)

If AABC ~ A DEF and AB =4 cm, DE = 6 cm, EF =9 cm

and FD = 12 cm, find the perimeter of A ABC.

Sol.

Given, AABC ~ ADEF
AB BC CA

“DE _EF DF

4_BC_cA

6 9 12
~BC=6cmand CA=8cm

Perimeter of AABC=4+6+8=18cm

Yo

Yo+ Y2

Yo
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23.

If a hexagon ABCDEF circumscribes a circle, show that
AB + CD + EF = BC + DE + FA.

Sol.
PB =BQ - 7
RC=QC -2
RD = DS ----(3)
ET=SE @ ~
TF=FU -5
AP=AU (6 _
Adding (1), 2), 3), @), (5) and (6), we get
(AP+ PB)+(RC + RD)+(ET + TF) = (BQ + QC)+(DS + SE)+(FU + AU)
= AB+CD +EF=BC + DE + FA Y
24(a). 92
If tan 6 + sec 6 = m, then prove that sec 6 = m21:1-1 .
Sol. tand + secO=m - (i)

Therefore, sec — tanf = i ---- (i)
Adding (i) and (ii) to get
2secO=m +—
m

m2+ 1
2m

= secO =

Yo

Yo

OR
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24(b).

If sinA:% and cosB = 12 then find the value of

13’
(tan A + tan B).
Sol. sinA:§:>tanA=§ 1
5 4
cosB=£:>tanB:i &
13 12
3 5 14 7
tanA + tanB = T 0. Y
25. .
A horse, a cow and a goat are tied, each by ropes of length
14 m, at the corners A, B and C respectively, of a grassy
triangular field ABC with sides of lengths 35 m, 40 m and
50 m. Find the total area of grass field that can be grazed by
them.
Sol. Required Area =2 x 14 x 14 x 2 1
7 360
=308 m? 1
SECTION C
This section comprises of Short Answer (SA) type questions of 3 marks each.
26. . . .
Prove that /3 is an irrational number.
Sol. Let v/3 be a rational number.
~\3 = g , where g0 and p & g are coprime. 2
39? = p? = p? is divisible by 3 = p is divisible by 3 ----- (i) 1
= p = 3a, where ‘a’ is some integer
9a? = 3¢ = ¢°= 3a2 =q? is divisible by 3 = q is divisible by 3 ----- (i) 1

(1) and (ii) leads to contradiction as ‘p’ and ‘q’ are coprime.

~ /3 is an irrational number.

Yo
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27. (a)

If o and B are the zeroes of the quadratic polynomial
f(x) = 6x2 + 11x — 10, find the value Of% B

a
Sol. Here o+ = %and af = % 1
@y B _ a?+p? _ (@+p)*~20p 1
B« of ap
_ G () _-am 1
B REL) ~ 60
6
OR
27. (b . .
(b) Find the zeroes of the polynomial f(t) = t2 + 43t — 15
and verify the relationship between the zeroes and the
coefficients of the polynomial.
Sol. f)=t2+ 4V3t- 15 = t2 + 5V/3t- V3t- 15
= (t- V3) (t+5V3) 1
. Zeroes of given polynomial are - 5v/3,/3 1
_ _ -4/3 _ —(coefficient of t)
Sum of the zeroes = (- 5v3 ++/3) = —= === -m0 Yo
_ (_ _ —15 _ constant term 1
Product of the zeroes = (- 5V3) xV3) = —= = =222 72
28. . . . .
The monthly incomes of A and B are in the ratio 8 : 7 and their
expenditures are in the ratio 19 : 16. If each saves ¥ 2500 per
month, find the monthly income of each.
Sol. Let the monthly incomes of A and B be X 8x and X 7x respectively
and the expenditures of A and B be X 19y and X 16y respectively. i”
ATQ.
8x - 19y = 2500 ---- (1) Y
7x - 16y = 2500 ---- (2) Ya
11
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Solving (1) and (2), we have

x=1500

~ Monthly income of A =8 X 1500 = 12000

and monthly income of B=7 X 1500 = 10500

~ monthly incomes of A and B are 312000 and X 10500 respectively.

Y2
Y2
Yo

29 | A circle is inscribed in a right-angled triangle ABC,
right-angled at B. If BC = 7 cm and AB = 24 cm, find the
radius of the circle.

Sol. AC=+V242+72 = 25cm A 1
Let the radius of the circle be ‘r’ cm ;
%x24x7=%xrx7+%xrx24+%xrx25 1
=r=3 1
- radius of circle is 3 cm. A\ o

OR

29(b). From an external point P, two tangents PA and PB are

drawn to a circle with centre O. At a point E on the circle,

a tangent is drawn which intersects PA and PB at C and

D respectively. If PA = 10 cm, find the perimeter of

A PCD.
Sol. Perimeter of APCD = PC + CD + DP

=PC+CE+ED +DP 1

=PC+CA+DB +DP
=PA +PB

=PA +PA

=2PA
=2x10=20cm

Yo
Yo

Yo
Yo
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30.

. tan® cot0
Prove that : 1—cot 0 1—tan 0 =1+ tan 0 + cot O
1
-—— 1-tan®
tan©
_ tan®@ _ 1 1,
" tan®-1 tan O(tan© - 1)
_ tan30 - 1 1,
tanO(tan O - 1)
_ (tan® - 1) (tan®6 + tan 6+ 1) 1
- tanO(tan 6 - 1)
=tanB + 1 + cotb = RHS s
31. Calculate the mean of the following data :
Class : 4—-6 7T—9 10 - 12 13 — 15
Frequency : 5 4 9 10
Sol.
Class 4-6 7-9 10-12 13-15 Total
fi 5 4 9 10 28
Xi 5 8 11 14
fixi 25 32 99 140 296
Correct table 1%
296
Mean = — 1
28
74
= or 10.57 approx. o
SECTION D
This section comprises of Long Answer (LA) type questions of 5 marks each.
32(a).
The sum of two numbers is 18 and the sum of their
reciprocals is % Find the numbers.
Sol. Let two numbers be x and (18 — x) 1
13

MS_X_ Mathematics 041 30(B) 2023-24




AT.Q.
1 1 1

- — = 1
X 18—x 4
= x?-18x+72=0 1
= (X-12)(x-6)=0 Yo
= x=12,x=6 1
-~ two numbers are 12 and 6. Yo
OR
32(b).
Solve for x : i— 5 =
X 2x+3
Sol. 4 (2x+3)—5x=3x(2x + 3) 2
—6X°+6x—12=0 or xX>+x-2=0 1
= (x-1)(x+2)=0 1
=x=1,x=-2 1
33. ABCD is a trapezium with AB || DC. AC and BD intersect at
E. If A AED ~ A BEC, then prove that AD = BC.
Sol.
D: :C
E
A B
Given A AED ~ A BEC
JAE _DE _ AD 1
“BE CE BC ®
Also AB ||DC = A AEB~ACED
AE BE AE CE
e = o5 % m = pr 7@ 1

MS_X_Mathematics_041_30(B)_2023-24

14




From (1) and (2), we get
DE _ CE

CE DE
= DE? = CE? = DE = CE

.'.From@% = 1= AD = BC

34(a).

The interior of a building is in the form of a cylinder of
base radius 12 m and height 3-5 m surmounted by a cone
of equal base and slant height 14 m. Find the internal

curved surface area of the building.

Sol.

Internal CSA of the building = 2 x % X 12x3.5 + ? X 12 X 14
=792 m?

2+2

OR

34(b).

Determine the ratio of the volume of a cube to that of the

sphere which will exactly fit inside the cube.

Sol.

Let the side of the cube be ‘X’ units
 Radius of the sphere = = units
Volume of cube X

= 3
Volume of sphere ixnx(’;)

3
6
Vs

-~ required ratio is 6 : m

1Y%

Yo

35.

The vertices of a quadrilateral ABCD are A(6, — 2), B(9, 2),
C(5, —1) and D(2, —5). Prove that ABCD is a rhombus, and not

a square.

Sol.

AB=.,(9-6)2+(2+2)2=5

BC=.(9-52+(2+1)2=5

Yo
Yo
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CD=./(5-2)2+(-1+5)2=5

AD = ,/(6- 2)2+ (-2+5)2=5

AC=./(6-572+(-2+1)2=+2

BD =./(9- 2)2+ (2+5)2 =72
As AB =BC = CD = DA and AC # BD

~ ABCD is a rhombus and not a square.

Yo
Yo

Yo
Yo

1+1

SECTION E
This section comprises of 3 case study based questions of 4 marks each.

36.

Case Study -1

Student-teacher ratio expresses the relationship between the
number of students enrolled in a school and the number of
teachers employed by the school. This ratio is important for a
number of reasons. It can be used as a tool to measure
teachers’” workload as well as the allocation of resources. A
survey was conducted in 100 secondary schools of a state and

the following frequency distribution table was prepared :

Number of students Number of
per Teacher Schools
20 - 25 5
25 - 30 15
30 - 35 25
35 - 40 30
40 - 45 15
45 - 50 10

Based on the above, answer the following questions :

(1)  What is the lower limit of the median class ?

MS_X_Mathematics_041_30(B)_2023-24
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(i1) What is the upper limit of the modal class ?

(i11) (a) Find the median of the data.
OR

(b) Find the modal of the data.

sol. No. of Students per teacher | No. of School c.f.
20-25 5 5
25-30 15 20
30-35 25 45
35-40 30 75
40 - 45 15 90
45 - 50 10 100

Q) Median class is 35 — 40

Lower limit of median class = 35 1
(i) Modal class is 35 — 40
Upper limit of modal class = 40 1
@) @
Median class is 35 — 40
100
—_—145
Median = 35 + % X5 1%
= % or 35.83 approx. Yo
OR

(i) (b) Modal class is 35— 40
30 — 25

Mode=35+—— X 5 1
2x30-25—15

=36.25 1

17
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37.

Case Study - 2

Radio towers are wused for transmitting a range of
communication services including radio and television. The
tower will either act as an antenna itself or support one or
more antennas on its structure.

On a similar concept, a radio station tower was built in two
stations A and B (B vertically below A). The tower is supported
by wires AO and BO from a point O on the ground. Distance
between the base C of the tower and the point O is 36 m. From
O, the angles of elevation of the tops of station B and station A
are 30° and 45° respectively.
Based on the above, answer the following questions :
(1)  Find the height of station B.
(11) Find the height of station A.
(i11) (a) Find the length of the wire OA.

OR

(b) Find the length of the wire OB.

Sol.

' o1 _BC
(i) tan 30° = == —= A

= BC=12v3m

.. o_ 4 _ AC
(i) tan45°=1= v B

= AC=36m
(iii)  (a) sec45° =2 =22 459

36
= OA=36vV2m 36 m |
OR

V3 36
= 0B =243 m

2 OB

@iii)  (b) sec30° =

Yo
Yo
Yo
Yo
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38.

Case Study -3

A road roller is a compactor-type engineering vehicle, used to
compact soil, gravel, concrete, etc, in the construction of roads
and foundations. They are also used at landfills or in
agriculture. A company started making road rollers 10 years
ago and increased its production uniformly by a fixed number
every year. The company produces 800 rollers in the 6th year
and 1130 rollers in the 9" year.

Based on the above information, answer the following

questions :
(1)  What is the company’s production in the first year ?

(i) What was the increase in the company’s production every

year ?
(iii) (a) What was the company’s production in the 8t
year ?
OR

(b) What was the company’s total production in the

first 6 years ?

Sol. () (a+8d)—(a+5d)=330=d=110 7
a+5 x 110 = 800 = a = 250 Y
(i) d=110 1
(iii) () as =250 +7 x 110 1
= 1020 1
OR
(ii))  (b)Se =2 [2x 250 +5 x 110] 1
= 3150 1
19
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 38 questions. All questions are
compulsory.

(it) This question paper is divided into five Sections — A, B, C, D and
E.

(iti) In Section A, Questions no. 1 to 18 are Multiple Choice Questions
(MCQs) and questions number 19 and 20 are Assertion-Reason
based questions of 1 mark each.

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA) type
questions carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions
carrying 4 marks each. Internal choice is provided in 2 marks
questions in each case study.

(viit) There is no overall choice. However, an internal choice has been
provided in 2 questions in Section B, 2 questions in Section C,
2 questions in Section D and 3 questions in Section E.

(ix) Take n = % wherever required, if not stated.

(x)  Use of calculator is not allowed.

SECTION A

This section comprises Multiple Choice Questions (MCQs) of 1 mark
each.

1. The LCM of 24, 36 and 60 in terms of their prime factors is :
(A) 22x3x5 (B) 23x 32
(C) 23x3°x5 M) 23x33x5
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2. The graph of a polynomial intersects the y-axis at one point
and the x-axis at two points. The number of zeroes of this
polynomial are :

(A) 1 (B) 2
C) 3 (D) 0O

3. The solution of the pair of linear equations

%-%:—%and% +2?y=3is:
(A) x=2,y=-3 (B) x=-2,y=3
C) x=2,y=3 (D) x=-2,y=-3
4.  The roots of the quadratic equation x2 +x—-ppP+1)=0 are:
(A) p, p+1 (B) -p, p+1
(€ -p, -(p+1) (D) p, =(p+1)

5. The sum of the first three terms of an AP is 30 and the sum of
the last three terms is 36. If the first term is 9, then the
number of terms 1s :

(A) 10 (B) 5
(C) 6 (D) 13

6. The probability of getting a sum of 8, when two dice are
thrown simultaneously, is :

1 1
(A) 12 (B) 9

1 5
(C) 8 (D) 36
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12.
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fagati A(—1, 3) @1 B(2, 4) ! AN a1t T@REvE i T« HHIGHTS
y-31& ! 98 foig W red 3, 98 7 :

(A) (0,5) (B) (0,-5)

(C) (0,4) (D) (0,-4)

afz fysi ABC 9o PQR 1, gg=§g 32 @ 7 fe wmwew 29
Sl

(A) £B=2Q B) ZA=Z/R

C) «ZB=sR D) £2C=2Q

U @1 [, T A PQR I g1l PQ ¥ PR %! AW feigal L qen
M W 39 YR wedt 2 75 LM || QR ® | 3t PL = 5.7 cm,
PQ=152cm 99T MR=55cm &, d PM <l (cm ) &9 2 :
(A) 3 (B) 1.8

(C) 25 (D) 33

afg 5 cm A A1 g0 W 60° F HT W FH §E o i@ Gl
TS 8, dl Tcdeh T31-1gT <hl deTE @ :

(A) %cm (B) 10 cm
©) Tgcm D) 53cm
Id tan A=3cot A g, A hIT A HI AT § :

(A) 15° (B) 30°

(C) 45° (D) 60°
(sec 0 + tan 0) (1 — sin 0) ST B :

(A) secO (B) sin®
(C) cosecO (D) cos©
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The perpendicular bisector of the line segment joining the
points A(-1, 3) and B(2, 4) cuts the y-axis at :

(A) (0,5) (B) (0,-5)

(C) (0,4) (D) (0,-4)

If in triangles ABC and PQR, g—g = E—g, then they will be
similar, when :

(A) £B=2Q (B) ZA=Z/ZR

(C) «2B=«ZR (D) £2C=2Q

A line / intersects the sides PQ and PR of a A PQR at LL and M
respectively such that LM | QR. If PL =57 cm, PQ = 152 cm
and MR = 5-5 cm, then the length of PM (in cm) is :

(A 3 (B) 1-8
(C) 25 (D) 33

If two tangents inclined at an angle of 60° are drawn to a
circle of radius 5 cm, then the length of each tangent is :

(A) 5? cm (B) 10cm
5
(C) —=cm (D) 5v/3cm
NE]
If tan A = 3 cot A, then the measure of the angle A is :
(A) 15° (B) 30°
(C) 45° (D) 60°

(sec 6 + tan 0) (1 — sin 0) is equal to :

(A) secO (B) sin®
(C) cosecO (D) cos©
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14.

15.

16.

17.

14 m St T WG T GaR % R d6 & dgadl 8 | I I8 €
AR S 1A 60° T HIV AT &, dF SO Hl S5 2 -

(A) 143 m (B) 7m

(C) 14m (D) 7V3m

If¢ T BooEve &1 &F%d R I o &FABA B % 7, @ Breuavs
EI'T[Tﬁ'UT%:

(A) 36° (B) 30°

(C) 60° (D) 45°

s gl I el areft g8 21 em @ 2 | 389 g 10 fie ® @
TPJT@W%

(A) 121 cm? (B) 131 cm?

(C) 231 cm? (D) 1725 cm?

U feod T 1S 2 oM W 6 @ 50 d < T 3Afhd B | 9 A ¥

AGTHAT Teh IS Hehran T | Fehel ¢ e T 31fehd F&AT o Th
c _° AN o
qUI T H@AT B h TR &

5 1
(A) 14 (B) 9

1 7
(C) 11 (D) "

a1 Gl 1 S a9 2000 H 3T | 3TehT SHIGH Teh &1 81 ohl JTRIhdT
3

1 364
(A) 365 (B) 265
1 365
(C) 266 (D) 366
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13. A ladder 14 m long just reaches the top of a vertical wall. If the
ladder makes an angle of 60° with the wall, then the height of

the wall is :
(A) 143 m (B) 7m
(C) 14m (D) 7J3m

14. If the area of a sector is one-twelfth that of a complete circle,
then the angle of the sector is :

(A) 36° (B) 30°
(C) 60° (D) 45°

15. The minute hand of a clock is 21 cm long. The area swept by it
in 10 minutes is :

(A) 121 cm? (B) 131 cm?
(C) 231 cm? (D) 1725 cm?
16. A box contains cards numbered 6 to 50. A card is drawn at

random from the box. The probability that the drawn card has
a number which is a perfect square, is :

5 1
A 17 B) 9
1 7
© L @

17. Two friends were born in the year 2000. The probability that
they have the same birthday is :

1 364
(A) 365 (B) 265
1 365
(C) 366 (D) 366

14-30(B) P.T.O.
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2 10 20 30 40 50
Y% | GHA | UHH | THA | THA
faenfdfl #t gegr ;| 3 12 27 57 75
ITerd e I TGP A @
(A) 10-20 (B) 20-30
(C) 30-40 (D) 40-50

97 GEIT 19 37K 20 59T TF a% STEIRT F97 & | & H97 2T 70 §
78 T Bl STYHIT (A) T TR F 7% (R) GRT 371 a1 71 & | &7
99l & Tgl I 19 150 TT HIgl (A), (B), (C) 37 (D) T @ ga< FifarT |
(A) 2AfRIE (A) 3R d (R) a1 @&l 8 3T dh (R), AT (A)
hl TE SITEIT T 2 |
(B) SAfYFH (A) IR % (R) g1 T&l &, W a (R), 31
(A) hl T8 =aTedT TFT w1 B |
(C) 3fiered (A) ¥l &, W] d%h (R) TTa1d 7 |
(D) SAfYHA (A) TAd &, g b (R) T& 7 |

19. 39FY7(A): 14 m TE qAT 24 m SAE I dGEA & Teh
I[FATHR €L I U Gohd o (1T 175 1 I HIET hamd

T SATEAIIRAT B |
7% (R) : s r U f@ie = [ 9 WE H g% qEE
g% nrl B |
20. YFYT(A): TR U 21, 18, 15, 12, ... & JIH 15 Ual hl
AT I 7 |
7% (R) : TH U ‘@’ qAT I1d T ‘d’ Il FHIGR UGt o TUH

n 9G1 T JAMTHA Sn=%[a+(n—1)d]%l
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18.
Marks - Below | Below | Below | Below | Below
ares - 10 20 30 40 50
Number of Students : 3 12 27 57 75

For the above distribution, the modal class is :
(A) 10-20 (B) 20-30
(C) 30-40 (D) 40-50

Questions number 19 and 20 are Assertion and Reason based
questions. Two statements are given, one labelled as Assertion (A)
and the other is labelled as Reason (R). Select the correct answer to
these questions from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason
(R) is not the correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : The area of canvas cloth required to just cover
a heap of rice in the form of a cone of diameter
14 m and height 24 m is 1757 sq.m.

Reason (R) : The curved surface area of a cone of radius r
and slant height [/ is nrl.

20. Assertion (A): The sum of the first fifteen terms of the AP
21, 18, 15, 12, ... is zero.

Reason (R) : The sum of the first n terms of an AP with first
term ‘a’ and common difference ‘d’ is given by

SIF% [a+@m—1)d].

14-30(B) Page 11 P.T.O.
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57 @8 7 3faq 7g-3H/1T (VSA) THR & T97 8, 1977 Jcdeb J97 2 371 T
&1

21. I8 DI-TU-BI T J1 hINT AT 8, 9 TAT 10 Tk T WIS & |

22. (a) TH A ABC 1 413l AB d1 AC W sH: fog D @1 E 39
ThR e T BD=CE 2 | ac « B = ~ C &, d a3isy fh
DE || BC.

HAYAT

(b) I A ABC ~A DEF @ AB =4 cm, DE =6 cm, EF =9 em
qATFD = 12 cm &, a1 A ABC &1 9fH9 319 <hifSe |

23. 9i¢ T ¢ ABCDEF U& 9 o 90 g, dl g it Tk
AB + CD + EF =BC + DE + FA.

2
24. (a) JICtanO+secOd=m %,?‘ﬁﬁ:@@ﬁlﬁ%sece=m +1.

2m

HAYAT

(b) aﬁsinAzgﬂgﬂ cosBzi—gé,?ﬁ (tan A + tan B) T HMH

F1d I |

25. TH 35 m, 40 m AT 50 m T hl YA dlcl BTSRRI T4 h
e ABC & & A, B 991 C ¥ #%: T HIgl, T T q91 Th
SR, I 14 m & (&A1 | 99 & | 9 e 6 98 #eH
feRam & <Y =T\ =1 U |

14-30(B) Page 12
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SECTION B

This section comprises Very Short Answer (VSA) type questions of
2 marks each.

21.

22,

23.

24.

25.

Find the smallest number that is divisible by each of 8, 9 and 10.

(a) In aA ABC, D and E are points on the sides AB and AC
respectively such that BD = CE. If £ B = £ C, then show
that DE || BC.

OR

(b) IfAABC ~ADEF and AB =4 cm, DE =6 cm, EF =9 cm
and FD = 12 cm, find the perimeter of A ABC.

If a hexagon ABCDEF circumscribes a circle, prove that
AB + CD + EF = BC + DE + FA.

2
(a) Iftan 6 + sec 6 = m, then prove that sec 6 = mzr;ll-l

OR

(b) If sinAzg and cosBz%, then find the wvalue of

(tan A + tan B).

A horse, a cow and a goat are tied, each by ropes of length
14 m, at the corners A, B and C respectively, of a grassy
triangular field ABC with sides of lengths 35 m, 40 m and
50 m. Find the total area of grass field that can be grazed by
them.

14-30(B) Page 13 P.T.O.
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37 @8 4 Tg-IHIT (SA) IPR & 97 &, 578 I35 97 3 371 #1 5 |
26. Toug HifGu 5 V3 T Mg T B |

27. (a) 3R oA B fgama TgUe f(x) = 652 + 11x — 10 I &,
@ %+gwmsrmw|

HAYAT

(b) wEIE f(t) = t? + 43t — 15 % Y[ TG VT AT I T
TS TR < SfTe HEY TG HIFT |

28. A TT B I O1féeh A T 8 : 7 I UMM & a1 39h @i § 19 : 16
1 UM & | I gl FAAT-3TH Ufd 718 T 2500 &= oI &, al
Tcdeh <hl HTTYeh T F1d hIT |

29. (a) UH WV BIYS ABC, fSFaH B T 9HHIUT 7, % I@d Teh g
iar T | A BC = 7 cm @ AB = 24 cm @, dl Jd i
forsan 3ma S |

HAAT

(b) g O 9Tl I o Tsh oTel foig P 8 91 W &l TRIAGME PA q
PB @il T8 2 | g0 & T 7Y foig E T T 31 i1 36
TR Gt T 6 78 PA %1 C 721 PB % D W &ledt 7 | 3
PA =10 cm &, @1 APCD =1 9RA 31 T |

14-30(B) Page 14
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SECTION C

This section comprises Short Answer (SA) type questions of 3 marks
each.

26. Prove that /3 is an irrational number.

27. (a) If a and B are the zeroes of the quadratic polynomial

fx) = 6x2 + 11x — 10, find the value of% T %

OR
(b) Find the zeroes of the polynomial f(t) = t2 + 43t — 15

and verify the relationship between the zeroes and the

coefficients of the polynomial.

28. The monthly incomes of A and B are in the ratio 8 : 7 and their
expenditures are in the ratio 19 : 16. If each saves ¥ 2500 per

month, find the monthly income of each.

29. (a) A circle is inscribed in a right-angled triangle ABC,
right-angled at B. If BC = 7 cm and AB = 24 cm, find the
radius of the circle.

OR
(b) From an external point P, two tangents PA and PB are
drawn to a circle with centre O. At a point E on the circle,
a tangent is drawn which intersects PA and PB at C and
D respectively. If PA = 10 cm, find the perimeter of
A PCD.

14-30(B) Page 15 P.T.O.
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30. ﬁ:@éli\ﬂQ%: tan 6 + cot 9 =1+tan O + cot O
1—cot6 1—tan 0

31. Tr=faRad el = [y 31a hifST

i 4-6 7-9 10 — 12 13— 15
FRIRAT - 5 4 9 10

Qs Y

39 GUS H -3 (LA) PR & 97 8, 978 Jedab Jo7 5 37h1 H7 5 /
32. (a) T HEAS B AMTHA 18 § AAT 3Th SYcshHI I TNTHA % g |
TEIU 1 HIfST |

HAAT

b) xFRmeadfm: 2% _3

X_2X+3:

33. ABCD U& ©d@d g f@" AB || DC 2 | AC @21 BD fog E
T yidese & & | Ie A AED ~ A BEC 2, o fag Shifsu &
AD = BC.

34. (a) Tk Had o AN UTT Teh dHhR JhR i & [SEehl LR
ST 12 m 9 91 35 m B | 39 SRR 9T & SW Th
IFATRR UM ARG & gl YR B daHmsr 9m &
T g qo1 fdie 3918 14 m 8 | 39 WeH 1 A= Ik H
TR T HIfT |

HAAT
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tan 0 cot O

30. Prove that: T cot® + T tan 0

=1+tan O + cot O

31. Calculate the mean of the following data :

Class : 4-6 7-9 10 — 12 13 -15

Frequency : 5 4 9 10

SECTION D

This section comprises Long Answer (LA) type questions of 5 marks
each.

32. (a) The sum of two numbers is 18 and the sum of their

reciprocals is % Find the numbers.

OR
b) Solveforx:*__°2 _3
X 2x+3

33. ABCD is a trapezium with AB || DC. AC and BD intersect at
E. If A AED ~ A BEC, then prove that AD = BC.

34. (a) The interior of a building is in the form of a cylinder of
base radius 12 m and height 3-5 m surmounted by a cone
of equal base and slant height 14 m. Find the internal

curved surface area of the building.

OR

14-30(B) Page 17 P.T.O.
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(b) Weh I AT Weh UM T, S oF H QUG fohe 311 AW, o HAR=TH]
H ITIUTA AT HINT |
35. T 9qqds ABCD % 3§ A(6, —2), B(9, 2), C(5, — 1) @& D(2, - 5)
7 | fag i 6 ABCD e wm=qys &, 7 6w ot |

Qs ¢

3G GUE T 3 YU S7eFT STTETRT J97 & 15778 cdb 97 4 37H1 HT & |
ThHI0T STET — 1

36. BE-Mereh guTd forelt Tl ° IR ®ET hl e I TR d
HRId T1emehl Sl AT o o= & TaY DI Fad AT 8 | I§ I
®S BT Y FE@qUl 8 | SEHT ST TRl HEYR & YA
AT o 3TEed hl A o T8 Teh IUHUT o6 &Y H TRAT ST Hehll
2 | T UsT o 100 HTeAfl Thedl H T & foha mn qen fforfaa
SHERAT s TRoft §T8 T8 -

B17 Jid FIgs | el d1 T&qr
20 — 25 5
25 — 30 15
30 - 35 25
35 — 40 30
40 — 45 15
45 — 50 10
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(b) Determine the ratio of the volume of a cube to that of the

sphere which will exactly fit inside the cube.

35. The vertices of a quadrilateral ABCD are A(6, — 2), B(9, 2),
C(5, —1) and D(2, —5). Prove that ABCD is a rhombus, and not

a square.
SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. Student-teacher ratio expresses the relationship between the
number of students enrolled in a school and the number of
teachers employed by the school. This ratio is important for a
number of reasons. It can be used as a tool to measure
teachers’ workload as well as the allocation of resources. A
survey was conducted in 100 secondary schools of a state and

the following frequency distribution table was prepared :

Number of students Number of
per Teacher Schools
20 - 25 5
25 -30 15
30 - 35 25
35 - 40 30
40 — 45 15
45 — 50 10

14-30(B) Page 19 P.T.O.
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(i) HreIeh 91 <kl Tt Him = 8 2

(i) gt o h I= HHT w7 ?
(iii) (a) 3RSl T HILISH HM FTd hIT |

HAAT

(b) 3ATkSi 1 TgAH A @ 1T |
TERIUT STETT — 2

87. UM @0 1 IwE e I fifas afgd s @=IR 9arstl vl
TG i o T7T foram SITaT 8 | SR 37 a1 ST AT o &9 H S
HUT IT THh] GLEAT T Teh IT Ueh @ 378k WHT hl < BT |

Ut & YN W, g WIH A 3 B (A % o¥aq A9 B) T U
{feal €I @ S T AT | T H W TH fog O 8 a1 AO 3R
BO g 3Aferd 8 | 2@ 3 3f9R C 3R fag O & =fi= &l 3t 36 m
21 0T, TIE B 3 TIA A & W % I B0 HA;: 30° W
45° B |

I9Yth o YR W, feAfeiigd Tet s I FT :

(i) TIA B 6l =18 F4 HIfvT |

(i) I A hH H=1E 719 HIfSY |

(iii) (a) TR OA <hl T8 Fd shifST |

HAAT

(b) AR OB h! ATE AT hifST |
14-30(B)
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Based on the above, answer the following questions :

(1)  What is the lower limit of the median class ? 1

(i1) What is the upper limit of the modal class ? 1

(i11) (a) Find the median of the data. 2
OR

(b) Find the modal of the data. 2

Case Study - 2

37. Radio towers are wused for transmitting a range of
communication services including radio and television. The
tower will either act as an antenna itself or support one or

more antennas on its structure.

On a similar concept, a radio station tower was built in two
stations A and B (B vertically below A). The tower is supported
by wires AO and BO from a point O on the ground. Distance
between the base C of the tower and the point O is 36 m. From
O, the angles of elevation of the tops of station B and station A

are 30° and 45° respectively.

Based on the above, answer the following questions :

(1) Find the height of station B. 1

(i1) Find the height of station A. 1

(i11) (a) Find the length of the wire OA. 2
OR

(b) Find the length of the wire OB. 2

14-30(B) Page 21 P.T.O.
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Th0T 3T - 3

38. US-UcH Ueh HFUFI-JhR ol SSHI-IATTT I8 8, [STEehl IUAN TShi
IR g & fmivr 4 faedt, s, Fshie AT HI HHUFR B & 0T
foran S 2 | R ST dsfea 1 Hfy # off T 9@ @ |
FHOH T 10 99 T8 US-Tel a9 I[® fohU a1 g oy Ffvwa = 8
AE ®9 U 39T IATe ST | AT S8 a8 H 800 Uek &4Td! &
qer id o # 1130 TR AT B |

I9Yth o YR W, fAfeifgd Tet s I T :

(i) U8 aN H HEYHT ol fehaHT IcdTeA B3 T ?

(i) ufd 99 HFET gRT 3cdTed | fohddt diadt gidl off 2

(iii) (a) 3MSd IY H HFAHI T ICATGH TeheT AT ?
3T

(b) JH 6 AN § HIUHT T oI SCATG TehaHT T ?

14-30(B) Page 22
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Case Study - 3

A road roller is a compactor-type engineering vehicle, used to
compact soil, gravel, concrete, etc, in the construction of roads
and foundations. They are also used at landfills or in
agriculture. A company started making road rollers 10 years
ago and increased its production uniformly by a fixed number
every year. The company produces 800 rollers in the 6th year
and 1130 rollers in the 9% year.

Based on the above information, answer the following

questions :
(1)  What is the company’s production in the first year ?
(i1) What was the increase in the company’s production every
year ?
(iii) (a) What was the company’s production in the gth
year ?
OR
(b) What was the company’s total production in the

first 6 years ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Supplementary Examination, 2024
MATHEMATICS 041 PAPER CODE 30(B)/S

General Instructions: -

1 | You are aware that evaluation is the most important process in the actual and correct assessment of
the candidates. A small mistake in evaluation may lead to serious problems which may affect the
future of the candidates, education system and teaching profession. To avoid mistakes, it is requested
that before starting evaluation, you must read and understand the spot evaluation guidelines
carefully.

2 | “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any magazine
and printing in News Paper/Website etc. may invite action under various rules of the Board
and IPC.”

3 | Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly
adhered to and religiously followed. However, while evaluating, answers which are based on
latest information or knowledge and/or are innovative, they may be assessed for their
correctness otherwise and due marks be awarded to them. In class -X, while evaluating two
competency-based questions, please try to understand given answer and even if reply is not
from marking scheme but correct competency is enumerated by the candidate, due marks
should be awarded.

4 | The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The students
can have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

5 | The Head-Examiner must go through the first five answer books evaluated by each evaluator on the
first day, to ensure that evaluation has been carried out as per the instructions given in the Marking
Scheme. If there is any variation, the same should be zero after deliberation and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking of individual evaluators.

6 | Evaluators will mark (v') wherever answer is correct. For wrong answer CROSS ‘X" be marked.

Evaluators will not put right (v') while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

7 | Ifaquestion has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totalled up and written on the left-hand margin and
encircled. This may be followed strictly.

8 | Ifaquestion does not have any parts, marks must be awarded on the left-hand margin and encircled.
This may also be followed strictly.

9 In Q1-020, if a candidate attempts the guestion more than once (without cancelling the previous
attempt), marks shall be awarded for the first attempt only and the other answer scored out with a
note “Extra Question”.
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10

In ©21-038, if a student has attempted an extra guestion, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.

11

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

13

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects
(Details are given in Spot Guidelines). This is in view of the reduced syllabus and number of
questions in question paper.

14

Ensure that you do not make the following common types of errors committed by the Examiner in
the past:-

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)
Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0) Marks.

16

Any un assessed portion, non-carrying over of marks to the title page, or totalling error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as also
of the Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

17

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

18

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totalled and written in figures and words.

19

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code—041)
(PAPER CODE: 30(B)/S)

Q. EXPECTED OUTCOMES/VALUE POINTS Marks
No.
SECTION A
This section comprises Multiple Choice Questions (MCQs) 1 mark each.
1
If 5 times the 5™ term of an A.P. is equal to 9 times the
9" term, then its 14" term is :
(A) 5 B) 9
(O (D) 14
Sol. [(C)0 1
2
If the sum and the product of the roots of the quadratic
equation ax? + 6x + 4a = 0 are equal, then ‘a’is equal to :
3
A =
(A) 5
3
B -2
(B) 5
2
C =
(C) 3
2
D -Z
(D) 5
Sol. 3 1
B) =3
3
If the lines given by 3x + 2ky = 2 and 2x + 5y = 1 are parallel,
then the value of k is :
)
(A) 1
2
B £
(B) 5
15
(C) i
3
D 2
(D) 5
Sol. 15
- 1
©
MS_X_Mathematics_041_30(B)/S_2023-24 3




If o and B are the zeroes of the polynomial 2x% + bx + 1, then
the value of  + B + 3af is :

A) -4

3
(B) —5

) 1
(D) -1

Sol.

(D)1

Ifa=2%x 33, b=23x 32x5,¢c=3"x 5%2and
LCM (a, b, ¢) = (52 x 3%* x 2%), then n is :

A 1

(B) 2

(C) 3
(D) 4

Sol.

(D) 4

In the following frequency distribution :

Height

. 120 - 125(125 -130|130 — 135|135 — 140 ({140 — 145
(In cm) :

Number of

students : 17 12 13 8 10

the sum of the upper limit of the modal class and the lower
limit of the median class is :

(A) 250
(B) 255
(C) 260
(D) 245

Sol.

(B) 255

If the median and mode of a frequency distribution are 26 and
29 respectively, then the mean is :

(A) 275 (B) 245
(C) 284 (D) 25-8

Sol.

(B) 24.5
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8 | The probability for a leap year (selected at random) to have
52 Mondays and 53 Sundays is :
1 1
A — B =
(&) 366 (B) 52
2 1
(C) 7 (D) 7
Sol. 1
D)7
) The probability that in a family of three children, there will be
at least two boys, 1s :
1
A) =
(A) 3
7
B L
(B) 3
4
(C) 3
6
D 2
(D) 3
Sol. 4
©3
101 A hemispherical bowl is made of steel of thickness 0-30 cm.
The inner radius of the bowl is 3 cm. The volume of steel used
(in cu cm) is :
(A) 5958~
(B) 5958~
(C) 6n
(D) 5958«
Sol. | (B)5.958
- 264
A sector of a circle with central angle 120° and area —7— sqcm
is cut from a circle. The radius of the circle (in cm) is :
(A) 6
(B) 5
Cc 7
(D) 12
Sol. | (A)6

MS_X_Mathematics_041_30(B)/S_2023-24




12

If cosec © = 410, then the value of sec 0 is :

3 J10
A) —— B)
(A) 70 (B) 3
1 2
C) = D) -2
Sol. V10
® 75
13 . 3 A 3 A
sin® A + cos . C : o
S A+ cosA +sin A cos A on simplification gives :
A) 1 (B) 2
(C) 1+2sinAcosA (D) o
Sol. | (A)1
14
The angle of depression of a car parked on the road from the
top of a 75 m high tower is 30°. The distance of the car from
the base of the tower is :
(A) 75y3m (B) 5043m
(C) 25y3m (D) 75m
Sol. | (A) 75v/3 m
1 In two concentric circles with centre O, the radius of the outer
circle is 50 cm. Chord AB of the outer circle is tangent to the
inner circle at D. If length of AB is 96 cm, then the radius of
the inner circle is :
(A) 14 cm (B) 7cm
(C) 24 cm (D) 15cm
Sol. | (A)14cm
16
.~AB _BC _AC
In two As ABC and PQR, if QR-QP- PR’ then
(A) APQR~ACAB (B) APQR ~A ABC
(C) APQR~ACBA (D) APQR~ABCA
Sol. | (C) APQR ~ ACBA
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17

In a A ABC, a line DE is drawn parallel to BC to intersect AB
at D and AC at E. If AD = 2 em, BD = 3 ecm and DE = 4 cm,
then the length of BC (in cm) is :

(A) 6 (B) 10

c) 8 D) 2

Sol.

3 3
(B) 10

18

The points (- 2, — 2), (6, — 2) and (2, 1) are the vertices of :

(A)

(B) anisosceles triangle
)

(C) anisosceles right triangle
(D) a scalene triangle

a right angled triangle

Sol.

(B) an isosceles triangle

Questions number 19 and 20 are Assertion and Reason based
questions. Two statements are given, one labelled as Assertion (A)
and the other is labelled as Reason (R). Select the correct answer to
these questions from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason
(R) is the correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason
(R) is not the correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19

Assertion (A) : Two cubes each with 12 ¢cm edge are joined end
to end. The surface area of the resulting
cuboid = 2 x (surface area of one cube).

Reason (R):  The surface area of a cuboid = 2 (/b + bh + hl),
where [, b, h respectively are its length,
breadth and height.

Sol.

(D) Assertion (A) is false, but Reason (R) is true.

20

Assertion (A) : The eighth term of the A.P.

l 1+2m 1+4m is 1+14m
m m ' m 7 m

Reason (R):  The n'® term of A.P. (ag)=a+(n-1)d.

Sol.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
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SECTION B

This section comprises of Very Short Answer (VSA) type questions of 2 marks each.

21 . . .
E and F are points on the sides PQ and PR respectively of a
A PQR. IfPE = 39 cm, EQ =3 cm, PF =36 cm and PR =6 cm,
find whether EF || QR.
Sol.
FR=6-3.6=24cm Ya
PE 3.9 PF 3.6
ﬁ=?=1.3andﬁ=5=1.5 s + 1
Since 0= % — 1
EQ = FR' )
therefore EF 4 QR.
22(a) . .. .
Prove that the line segment joining the points of contact
of two parallel tangents to a circle passes through its
centre.
Sol. ’
Q
>
>
P
QQ" || PP’
Let P and Q be the points of contact and O is the centre of the circle.
Join OP and OQ. Draw OA || QQ". Ya
v QQ LOQ=>21=90°=>22=90° - (i) Yy
Since OQ’ || PP’
= OA || PP" and hence 24 = 90° ------ (i) Yo
Adding (i) and (ii),
22 + 24 =180° or POQ = 180° Yo
~ POQ is a straight line.
OR
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22(b)

Two tangents PQ and PR are drawn from an external
point P to a circle with centre O. Prove that QORP is a
cyclic quadrilateral.

Sol.

PQ L OQ = «PQO =90°

and PR L OR = «£PRO = 90°

~ £PQO + £PRO = 180°

Since opposite angles of quadrilateral QORP are supplementary, therefore QORP is a cyclic
quadrilateral.

Yo

Yo

23

2sinA-3cosA
4sinA —-9cos A

If 12 cosec A = 13, then find the value of

Sol.

) 12 5
SINA=— = cosA=—
13 13

2 12 5
2sinA—-3cosA _ x1_3_ 3X1_3_3
4sinA -9 cosA 4XE_ 9Xi_

13 13

Hence

24

The length of the minute hand of a wall clock is 21 cm. Find
the area swept by the minute hand in 45 minutes.

Sol.

Angle swept by minute hand in 45 minutes = 270°
Length of minute hand (r) =21 cm

=~ Area swept = zLO X ? X 21x21
=1039.5

60
Therefore, area swept by the minute hand in 45 minutes is 1039.5 cm?.

Yo

Yo

25(a)

Find whether each of the following is an irrational
number or a rational number.

i) (B-B) Gi) (5+43)(5-+3)

Sol.

i (V5-v3)'=8-2V15
S0, (V5 —v3) is an irrational number.
(i) (5+v3)(5-+v3)=25-3=22
So, (5+v3)(5 —V3) is a rational number.

OR
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25(b)

Find the smallest 4-digit number exactly divisible by 15,
24 and 36.

Sol. | LCM (15, 24, 36) = 360 1
Therefore, the smallest 4-digit number which is a multiple of 360 is 360 x 3 = 1080 which is
divisible by 15, 24 & 36. 1

SECTION C
This section comprises of Short Answer (SA) type questions of 3 marks each.
26(a) : . : :
Prove that the parallelogram circumscribing a circle is a
rhombus.
Sol. D R C
S
Q
A P B
Here AP = AS, BP = BQ, CR = CQ, DR = DS 1
~AB+CD=AP+BP+CR+DR
=AS +BQ +CQ+DS
= (AS+DS) +(BQ+CQ)
= AD + BC 1
= 2AB=2AD (~ AB=CD, BC =AD) Ya
= AB=AD
or ABCD is a rhombus. Yo
OR
26(b) | prove that the tangents drawn at the ends of a diameter
of a circle are parallel.
Sol. )
< L 5
< >
Q Q
PQ is diameter of the circle.
Therefore £P'PQ = £Q'QP = 90° 1
= /P'PQ + 2Q'QP = 180° 1
= PP’ || QQ’ 1
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27

Places A and B are 160 km apart on a highway. One car starts
from A and another from B at the same time. If the cars travel
in the same direction at different speeds, they meet in 4 hours.
If they travel towards each other, they meet in 1 hour 36
minutes. What are the speeds of the two cars ?

Sol. | Let the speed of two cars be x km/h & y km/h respectively (x >y).
Therefore 4x — 4y =160 or x —y =40 ---- (i) 1
1 hour 36 minutes = 1.6 hours
~1.6x+1.6y=160o0rx+y=100 --- (ii) 1
Solving (i) and (ii), we have
x=70andy =30 1
=~ speed of two cars are 70 km/h and 30 km/h respectively.
28() | 1f ¢ and B are the zeroes of the quadratic polynomial
fix) = 6x2 + 11x — 10, find the value of %+E .
a
Sol. | f(x) =6x?+ 11x — 10
oc+[3=—%anda[3=—1‘jo 1
a E_a2+82_(a+6)2—2a6
B«  aB ap
11\2 1
...3+E=(—?) -2(-%) 1
B« -5
= 1
60
OR
28(0) | . 9 .
Find the zeroes of the polynomial 2t — 9t — 45 and verify
the relationship between the zeroes and the coefficients
of the polynomial.
Sol. | 2t?—9t—45=2t> - 15t + 6t — 45
= (2t-15) (t +3) 1
= zeroes of the polynomial are 175 and — 3. 1
Sum of the zeroes = = + (— 3) = 2 = —{coefficient of &
2 2 coefficient of t2
Product of the zeroes = = x (- 3) = — = = Sonstantterm. Yo
2 2 coefficient of t2
29 . . .
Prove that 5 is an irrational number.
Sol. | Let /5 be a rational number.
~A\5 = % , Where a, b are coprime and b # 0. Y
= a = 5b? = a? is divisible by 5.
= a s divisible by 5. ----- Q) 1
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Let a = 5m, where ‘m’ is any natural number.

= b? = 5m? = b? is divisible by 5.

= b is divisible by 5. —--- (ii)

1
From (i) and (ii), a and b have common factors which is contrary to our assumption.
Hence, /5 is an irrational number. Yo
30
Prove that \jseCZ A +cosec® A=tan A +cot A .
Sol. | LH.S. = /(1 + tan?A) + (1 + cot?A) 1
= vVtan2A + cot?A + 2 Y
:\/ (tanA + cotA)? 1
= (tanA + cotA) = R.H.S. Ya
31 The table below shows the daily expenditure on food of
25 households in a locality :
Daily
expenditure {200 — 250 |250 — 300 | 300 — 350 |350 — 400 |400 — 450
(in ¥)
Number of
households : 4 5 12 2 2
Find the mean daily expenditure on food.
Sol.
exp[e?r?(ljl?:ure Number of Xi u=32328 1 gy
i | [ 50 | |
(in3) households (fi)
200 — 250 4 225 -2 -8
250 — 300 5 275 -1 -5
300 - 350 12 325=a 0 0
350 — 400 2 375 1 2
400 — 450 2 425 2 4
Total 25 -7
Correct table | 1%2
Mean = 325 + ©2 x 50 1
=311 Y2
Therefore, the mean daily expenditure on food is X 311.
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SECTION D
This section comprises of Long Answer (LA) type questions of 5 marks each.

32(a)

Some students planned a picnic. The total budget for food
was T 500, but 5 of them failed to go and thus the cost of

food for each student increased by ¥ 5. How many
students attended the picnic ?

Sol.

Let number of students who attended picnic be x.
AT.Q.

500 500 _

x x+5
= x?+5x—-500=0
= (X+25)(x-20)=0
= x=-25x=20
But number of students can’t be negative.
Hence, x = 20
Therefore, number of students who attended picnic is 20.

OR

32(b)

Find the value of p if the equation
(2p+1)x2 —(Tp+2)x +7p—3=0 has real and equal roots.

Sol.

Given equation has real and equal roots if
{-(7Tp+2)}*-4(2p+1)(7p—-3)=0
= 7p?>-24p-16=0
= ((7p+4)(p-4)=0
4

N

33

Find the coordinates of the points which divide the line
segment joining A (- 2, 2) and B (2, 8) into four equal parts.

Sol.

Let points P, Q and R divide the line segment joining A (- 2, 2) and B (2, 8) into four equal
parts.

A B

I 1 i i i

(-2,2) P Q R (2', 8)

~ P divides AB intheratiol:30orAP:PB=1:3

So, coordinates of P = (1X2:i:(‘2),1xf:2>‘2): (_ 1, g)

~ Qdivides ABintheratiol:1orAQ:QB=1:1
1x2+1%X(=2) 1xX8+1x2\ _
141 T1+1 )_(0’5)

~ Rdivides AB intheratio3:10orAR:RB=3:1

3x2+4+1x(—2) 3><8+1><2)_(1 13)
3+1 ' 341 ' 2

So, coordinates of P = (

So, coordinates of P = (

Yo

1%

1%

1%

34

If a line is drawn parallel to one side of a triangle to intersect
the other two sides in distinct points, then prove that the other
two sides are divided in the same ratio.

Sol.

Correct given, to prove.
Correct proof.
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35(a)

A solid is in the form of a right circular cylinder with
hemispherical ends. The total height of the solid is 58 cm
and the diameter of the cylinder is 28 cm. Find the total
surface area of the solid.

Sol. | Height of cylindrical part = 58 — 14 — 14 =30 cm 1
Radius of cylindrical as well as hemispherical parts = 14 cm Yo
TSAofthesoIid:4x%x(14)2+2x%><14x30 2

=5104 cm? 1%
Therefore, total surface area of the solid is 5104 cm?,
OR
35(b) . . . .
From a solid cylinder of height 36 cm and diameter
14 cm, a conical cavity of radius 7 cm and height 24 ¢m is
drilled out. Find the volume of the remaining solid.
Sol. | Radius of cylinder =7 cm Yo
Volume of the remaining solid = ? X (7)% x 36 — % X % X (7)% x 24 1%2+1Y5
= 5544 — 1232 Yot Yo
= 4312 cm?® Y
Therefore, volume of the remaining solid is 4312 cm?.
SECTION E
This section comprises of 3 case study based questions of 4 marks each.
36 Case Study -1
Hari wants to participate in a 200 m race. He can currently
run that distance in 51 seconds, and with each day of practice,
he hopes to take 2 seconds less than the previous day. He
wants to do it in 31 seconds.
Based on the above information, answer the following
questions :
(i)  Write the A.P. which represents the above situation.
(11) Find the minimum number of days he needs to practice
to achieve the goal.
(iii) (a) Find the expression for the nth term of the A.P.
OR
(b) If he wants to do it in 21 seconds, how many
minimum days will he take ?
Sol. ()  51,49,47,45, .. 31 1
(i) Herea=51&d=-2
31=51+(n-1)(-2) Y
=n=11 Y
So, minimum 11 days he need to practice to achieve the goal.
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@)  (a) an=51+(n-1)(-2)
= an=53-2n
OR
(b) 21=51+(n-1) (- 2)
= n=16
So, minimum 16 days he need to practice to achieve the goal.

37 Case Study - 2

A class VI student went to a park and went up the slide to
play. The angle of elevation of the slide is 30° but the base
from which the angle of elevation is measured is 50 cm above
the ground level and the distance of this point from the bottom
of the staircase (which is vertical) is 443 m.

Based on the above information, answer the following

questions:

(1)  Write the angle of depression from the top of the slide to
its base.

(11) (a) Find the height of the staircase.

OR
(b) Find the length of the slide.

(111) Will the angle of elevation increase or decrease if the
staircase was made taller ?

Sol. | Let AB be the staircase.

B
(h-0.5)m
30°
C E
0.5m W3m 0.5m
D A
G 30°
. o_ 1 _h-05
(i) (a) tan 30° = NN
= h=45

So, height of the staircase is 4.5 m
OR

(b) cos 30° =2 =12
=1=8
So, length of the slide is 8 m.

(iii))  Angle of elevation will increase.
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38

Case Study - 3

A survey was conducted by the Education Ministry of India to
record the teacher—student ratio in various higher secondary
schools of India. The following distribution was given by the
Ministry :

Number of

students/teacher - 15-20(20-25(25-30|30-35|35—-40|40—-45

Number of
Schools : 3 8 9 10 : 2

Based on the above information, answer the following
questions :

(1)  Write the modal class.
(11) Write the median class.
(ii1) (a) Find the mode of the data.
OR
(b) Find the median of the data.

Sol.

Number of students / teachers Number of school (f) (cf)
15-20 3 3
20-25 8 11
25-30 9 20
30-35 10 30
35-40 3 33
40 — 45 2 35
0) Modal class is 30 — 35. 1
(i)  Median class is 25 — 30. 1
_ (10 - 9) 1
@) (@ Mode—30+—(2x10_9_3) x5 1%
=30.625 Y
. 35 11 1Y
(b) Median =25+ | 2—— | X 5
= 28.61 approx. Yo
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