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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(iit)
(iv)

(v)

(vi)

This question paper contains 14 questions. All questions are compulsory.

This question paper is divided into three sections — Sections A, B and C.

Section A comprises of 6 questions (Q.no. 1 to 6) of 2 marks each. Internal

choice has been provided in two questions.

Section B comprises of 4 questions (Q.no. 7 to 10) of 3 marks each. Internal

choice has been provided in one question.

Section C comprises of 4 questions (Q.no. 11 to 14) of 4 marks each. Internal
choice has been provided in one question. It also contains two case study based

questions.

Use of calculator is not permitted.

SECTION A

Question numbers 1 to 6 carry 2 marks each.

1.

.30/1/1

(a)  Find the sum of first 30 terms of AP : — 30, — 24, — 18, ..... .
OR
(b) Inan APifS, =n (4n + 1), then find the AP.

A solid metallic sphere of radius 10-5 cm is melted and recast into a
number of smaller cones, each of radius 3-5 cm and height 3 cm. Find the
number of cones so formed.

(a)  Find the value of m for which the quadratic equation

m-1)x2+2(m-1)x+1=0
has two real and equal roots.

OR
(b)  Solve the following quadratic equation for x :

V3x2+10x+7J3 =0

Find the mode of the following frequency distribution :

Class 10—-20 | 20-30 | 30—-40 | 40-50 | 50-60
Frequency 15 10 12 17 4

3 P.T.O.
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Question numbers 7 to 10 carry 3 marks each.

7.

.30/1/1

The product of Rehan’s age (in years) 5 years ago and his age 7 years

from now, is one more than twice his present age. Find his present age.

Two concentric circles are of radii 4 cm and 3 cm. Find the length of the

chord of the larger circle which touches the smaller circle.

SECTION B

For what value of x, is the median of the following frequency distribution

3457
Class Frequency
0-10 3
10-20 5
20 - 30 11
30 — 40 10
40 - 50 X
50 — 60 3
60 — 70 2

Draw a circle of radius 3 cm. Take two points P and Q on one of its
extended diameter each at a distance of 7 cm from its centre. Construct

tangents to the circle from these two points P and Q.

(a)  The angle of elevation of the top of a building from the foot of the
tower is 30° and the angle of elevation of the top of the tower from
the foot of the building is 60°. If the tower is 50 m high, then find

the height of the building.
OR

(b) From a point on a bridge across a river, the angles of depression of
the banks on opposite sides of the river are 30° and 45°
respectively. If the bridge is at a height of 3 m from the banks,

then find the width of the river.

5

3
P.T.O.
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10. Following is the daily expenditure on lunch by 30 employees of a

company :
Daily Expenditure Number of
(in Rupees) Employees
100 - 120 8
120 — 140 3
140 — 160 8
160 — 180 6
180 — 200 5
Find the mean daily expenditure of the employees. 3
SECTION C

Question numbers 11 to 14 carry 4 marks each.

11. (a) From a solid cylinder of height 30 cm and radius 7 cm, a conical
cavity of height 24 cm and same radius is hollowed out. Find the

total surface area of the remaining solid. 4

OR
(b)  Water in a canal, 8 m wide and 6 m deep, is flowing with a speed of
12 km/hour. How much area will it irrigate in one hour, if 0-:05 m

of standing water is required ? 4

.30/1/1 7 P.T.O.
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12. In Figure 1, a triangle ABC with £ B = 90° is shown. Taking AB as

diameter, a circle has been drawn intersecting AC at point P. Prove that

the tangent drawn at point P bisects BC. 4
A
P
Oo

B \ ¢
Q
Figure 1

Case Study -1

13. In Mathematics, relations can be expressed in various ways. The
matchstick patterns are based on linear relations. Different strategies
can be used to calculate the number of matchsticks used in different

figures.

One such pattern is shown below. Observe the pattern and answer the

following questions using Arithmetic Progression :

//_\\ //_\/_\\ //_\/_\/_\\

D I D I O D
N \N/\/ \N/\/\/
Figure 1 Figure 2 Figure 3

(a)  Write the AP for the number of triangles used in the figures. Also,
write the ntP term of this AP. 2

(b)  Which figure has 61 matchsticks ? 2
.30/1/1 9 P.T.O.
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Case Study - 2

14. Gadisar Lake is located in the Jaisalmer district of Rajasthan. It was
built by the King of Jaisalmer and rebuilt by Gadsi Singh in 14th century.
The lake has many Chhatris. One of them is shown below :

Observe the picture. From a point A 2 m above from water level, the

angle of elevation of top of Chhatri (point B) is 45° and angle of
depression of its reflection in water (point C) is 60°. If the height of
Chhatri above water level is (approximately) 10 m, then

(a) draw a well-labelled figure based on the above information;

(b)  find the height (&) of the point A above water level.
(Use V3 =1-73)
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Strictly Confidential : (For Internal and Restricted use only)
Secondary School Examination
Term-I1, 2022

Marking Scheme : MATHEMATICS (Standard) (Subject Code : 041)
[ 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. 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
Newspaper/ Website, etc., may invite action under IPC.”’

Evaluation is to be done as per instruction 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 marks be awarded to them. In Class-X, while evaluating two competency based
guestions, please try to understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, marks should be awarded.

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.
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 (3) wherever answer is correct. For wrong answer ‘7’ be marked. Evaluators will
not put right kind of mark 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 in the left-hand margin and
encircled. This may be followed strictly.

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.

X_19_041_30/1/1_Mathematics (Standard) # Page-1



10.

11.

12.

13.

14.

15.

16.

17.

If a student has attempted both option given in question, answer of the question deserving more marks
should be retained and the other answer scored out.

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

A full scale of marks (example 0-100 marks as given in Question Paper) has to be used. Please
do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours, i.e., 8 hours everyday 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).

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 a reply

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

e Wrong questionwise totalling on the title page

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

¢  Wrong grand total

e  Marks in words and figures not tallying

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

o  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 7 for incorrect answer).

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

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

Any unassessed portion, non-carrying over of marks to the title page, or totalling error detected by the
candidates 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.

The examiners should acquaint themselves with the guidelines given in the guidelines for spot
evaluation before starting the actual evaluation.

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.

The Board permits candidates to obtain photocopy of the Answer Book on request in an RTI1 application
and also separately as a part of the re-evaluation process on payment of the processing charges.
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MARKING SCHEME
Secondary School Examination TERM-II, 2022
MATHEMATICS (Standard) (Subject Code-041)
[ Paper Code : 30/1/1 ]

Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking.
The answers given in the Marking Scheme are suggested answers. The content is thus
indicative. If a student has given any other answer which is different from the one given in
the Marking Scheme, but conveys the meaning, such answers should be given full
weightage.

2. 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.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4. If a candidate has attempted a question twice, answer of the question deserving more
marks should be retained and the other answer scored out.

5. A full scale of marks - 0 to 40 has to be used. Please do not hesitate to award full marks if
the answer deserves it.

6. Separate Marking Scheme for all the three sets has been given.

7. As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to
obtain photocopy of the Answer book on request on payment of the prescribed fee. All
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.

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION—A
l.a | Find the sum of first 30 terms of AP : — 30, — 24, — 18, ..... .
Sol. | Here
a=-30,d=6,n=30 1
S30 :3—20[—60+29><6] Yo
=1710 Yo
Or
b. In an AP if S, =n (4n + 1), then find the AP.
Sol. | a=$;=1(4x1+1)=5 Yo
a+(a+d)=S,=2(4x2+1)=18
-.d=8
) 1
Hence, AP is
5,13,21, ... Yy
2 A solid metallic sphere of radius 105 cm is melted and recast into a

number of smaller cones, each of radius 3-5 cm and height 3 cm. Find the
number of cones so formed.
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Sol.
nx%.n.(3.5)2(3) :gn(10.5)3 1

= n=126 1

3.8 | Find the value of m for which the quadratic equation

m-1)x24+2(m-1)x+1=0
has two real and equal roots.

Sol. | For real and equal roots

4(m-1)°-4(m-1)=0 Y
=m=1or m=2 1
m#l=m=2 Yo
Or
b. Solve the following quadratic equation for x :
V3x2+10x+ 743 =0
Sol. J3x% +10x+74/3=0
1
orV3x?+3x+7x +7V3 =0
or (V3x+7) (x++/3)=0
1
7 7
= X=-7 —\/§or—§\/§, -3
4. | Find the mode of the following frequency distribution :
Class 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Frequency 15 10 12 17 4
Sol. | Modal class is 40-50 Yo
Mode = 40+10xﬂ 1
34-12-4
_ 7
=42-7 or 423 1
5. | The product of Rehan’s age (in years) 5 years ago and his age 7 years
from now, is one more than twice his present age. Find his present age.
Sol. | Let Rehan’s present age be X years
S (X=5) (x+7)=2x+1 1
= x? =36 v
= X=6 Yo
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Two concentric circles are of radii 4 cm and 3 em. Find the length of the
chord of the larger circle which touches the smaller circle.

Sol. For correct figure 1,
A Here OB=3cm, OA=4cm
@( OB L AC
/ . AB=+42-32 = [T cm !
C Hence AC =27 cm 72
SECTION—B
7. | For what value o x, is the median of the following frequency distribotion
Class Frequency
0-10 3
10 - 20 5
20 - 30 11
30 - 40 10
40 - 50 x
50 - 60 3
60— 70 2
Sol. | Median class is 30—40 &
Class Frequency c.f.
0-10 3 3
10-20 5 8
20-30 11 19
30-40 10 29
40-50 X 29+ X
50-60 3 32+ X
60-70 2 34+ x
Correct table 1
34-5:30+%(342+X —19) 1

= x=13

Yo
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8. | Draw a circle of radius 3 em. Take two points P and Q on one of its
extended diameter each at a distance of 7 em from its centre. Construct
tangents to the circle from these two points P and Q.

Sol. | correct Construction. 3
9.a The angle of elevation of the top of a building from the foot of the
h tower is 30° and the angle of elevation of the top of the tower from
the foot of the building is 60°. If the tower is 50 m high, then find
the height of the building.
Sol. For correct figure 1

tan 30° = AB and tan60° = 2
AX AX

Y :>AB=LAX and AX=£ Yot
V3 NE]
B
Tower (50 m)
1 50 50
Building AB:ﬁ-ﬁ:?m 1
60°  30°
A X

OR

b. | From a point on a bridge across a river, the angles of depression of
the banks on opposite sides of the river are 30° and 45°
respectively. If the bridge is at a height of 3 m from the banks,
then find the width of the river.

Sol.

For correct figure 1

B
Here, %:tan30°:i:>AD:3\/§m Y

N

and %ztan45°=1:>BD=3m Y

So, AB=AD+BD=(3V3+3)m=3R3+)m | 1
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10.

Following is the daily expenditure on lunch by 30 employees of a

company :

Find the mean daily expenditure of the employees.

Daily Expenditure Number of
(in Rupees) Employees
100 — 120 8
120 — 140 3
140 — 160 8
160 — 180 6
180 — 200 5

Sol.
Class X f d f.d
100-120 110 8 —40 -320
120-140 130 3 -20 —60
140-160 150 8 0 0
160-180 170 6 20 120
180-200 190 5 40 200
30 —60
For correct table 2
Mean = 150+ —00 — 148
30 1
Therefore, mean expenditure = Rs. 148
SECTION—C
11. From a solid cylinder of height 30 ecm and radius 7 cm, a conical
& cavity of height 24 cm and same radius is hollowed out. Find the
total surface area of the remaining solid.
Sol., | = V576 + 49 = 25 cm 1
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Sol.

2

TSA 2nrh+ nr< +mrl

22

—x7 [60+7+25]
24 7

| 30 = 2024 cm?

Or

Water in a canal, 8 m wide and 6 m deep, is flowing with a speed of
12 km/hour. How much area will it irrigate in one hour, if 0-05 m

of standing water is required ?

Distance covered by water in 1 hr = 12000 m
.. Volume of water flown in 1 hr
—8x6x12000 m3
Hence area of field x 0-05 =8 x 6 x 12000

—  Areaof field =1152x10% m? or 11520000 m?

Yo

1%

1%
Yo

12.

In Figure 1, a triangle ABC with £ B = 90° is shown. Taking AB as

diameter, a circle has been drawn intersecting AC at point P. Prove that

the tangent drawn at point P bisects BC.
A

P

Figure 1
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Sol.

B \ C
0]

PR=RB (tangents from external point).................. (1) 1
Proving £ RPC = ~ RCP 2
= PR=CR e (ii) &
Using equations (i) and (ii)
BR=RC 2
Hence the tangent drawn at point P bisects BC
13.
In Mathematics, relations can be expressed in various ways. The
matchstick patterns are based on linear relations. Different strategies
can be used to calculate the number of matchsticks used in different
figures.
One such pattern is shown below. Observe the pattern and answer the
following questions using Arithmetic Progression :
Z\ AVA AVAYA
AP <P <P
N__I/ NI~ N\ \_ v _____
\/ \N/\/ \N/\/\/
Figure 1 Figure 2 Figure 3
(a)  Write the AP for the number of triangles used in the figures. Also,
write the ntP term of this AP.
(b)  Which figure has 61 matchsticks ?
Sol. | (&) Number of triangles in figures are 4, 6, 8, ... 1,
Thisisan A.P.witha=4, d=2 1
LAy =4+(n-PYx2=2n+2 1

(b) Number of matchsticks in figures are 12, 19, 26, ...

Yo
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Thisisan A.P.witha=12, d=7 1
5 61=12+(n-1)x7

> n=28 %

14. | Case Study—2

Gadisar Lake is located in the Jaisalmer district of Rajasthan. It was
built by the King of Jaisalmer and rebuilt by Gadsi Singh in 14th century.
The lake has many Chhatris. One of them is shown below :

Observe the picture. From a point A 2~ m above from water level, the
angle of elevation of top of Chhatri (point B) is 45° and angle of
depression of its reflection in water (point C) is 60°. If the height of
Chhatri above water level is (approximately) 10 m, then

(a) draw a well-labelled figure based on the above information;

(b) find the height (&) of the point A above water level.
(Use /3 =1-73)

Sol. | (a) B

10-h

Correct Figure 2
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(b) tan45°=1= 10-h
X

— x=10-h ()
tan60°=f=10;h
x=10j§h . (ii)
Solving (i) and (ii) 10(v3-1) =h(v/3+1)
=2-67 mor 2.7m

Yo

Yo

* % %
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General Instructions :

()
(ii)
(iii)
(iv)

(v)

(vi)

This question paper contains 14 questions. All questions are compulsory.
This Question Paper is divided into 3 Sections — Section A, B and C.

Section—A comprises of 6 questions (Q. Nos. 1 to 6) of 2 marks each.
Internal choice has been provided in two questions.

Section—B comprises of 4 questions (Q. Nos. 7 to 10) of 3 marks each.
Internal choice has been provided in one question.

Section—C comprises of 4 questions (. Nos. 11 to 14) of 4 marks each. An
internal choice has been provided in one question. It also contains two
case study based questions.

Use of calculator is not permitted.

SECTION - A

Question Numbers 1 to 6 carry 2 marks each.

A solid piece of metal in the form of a cuboid of dimensions 11 cm x 7 cm x
7 cm is melted to form ‘n’ number of solid spheres of radii % em each. Find

the value of n.

(a) In Fig. 1, AB is diameter of a circle centered at O. BC is tangent to
the circle at B. If OP bisects the chord AD and ZAOP = 60°, then find

m/C.
A
60°
0 D
B C
Fig. 1
OR

.30/2/2 3 P.T.O.
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A

11 1 . 49
3. (=) W%‘T—7, -3, ----ﬁaﬁqmqagé ?

YA

(@) adYTb % W0 9 31q Hifoe fop geard

a, 7, b, 23

FHIE S H 7 |

4. T AR 5@ %1 ndl 9§ a, = 5 — 2n G JGA 2 | 9 S o TH 20 TG1 1 AN A1q

HINT |

5. Teuma wfiertor 42 — 2ax + (a2 — b2) = 0 &l x o fold A W |
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(b) In Fig. 2, XAY is a tangent to the circle centered at O. If ZABO = 40°,

then find m/BAY and m~ZAOB.

Fig. 2
11 1 . 49
3. (a) Which term of the A.P. — o -3, g is 5 ?

OR
(b) Find a and b so that the numbers

a, 7, b, 23 are in A.P.

4. Find the sum of first 20 terms of an A.P. whose nth term is given as

an=5—2n.

5.  Solve the quadratic equation : %2 — 2ax + (a2 — b2) = 0 for x.

.30/2/2 5 P.T.O.
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6. foferiad SRaRAT sic 1 9geish 55 B | x 1AM F1d HIFT |

o

0-15

15-30

30 — 45

45 - 60

60 — 75

75 -90

10

15

10

12

Qs — 9

U9 AT 7 9 10 dh T3k Y3 o 3 37 3 |

7. U foemer™ i wem X & 50 T ) Samsat o1 gderor feran mn qun fie sttee
‘SIT‘H@:

g (It H) 130-135 | 135-140 | 140-145 | 145-150 | 150-155 | 155-160
forentort & e 4 11 12 7 10 6
TereniRia 1 wreares =S Fd hifvT |
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6. If mode of the following frequency distribution is 55, then find the value

of x.

Class : 0-15|15-30 | 30—-45| 45—-60 | 60—-75 | 75—-90

Frequency : 10 7 x 15 10 12

SECTION - B

Question Numbers from 7 to 10 carry 3 marks each.

7. Heights of 50 students of class X of a school are recorded and following

data is obtained :

Height
130-135 | 135-140 | 140-145 | 145-150 | 150-1565 | 155-160
(in cm) :

Number of

Students :

Find the median height of the students.

.30/2/2 7 P.T.O.
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8. (a) The mean of the following frequency distribution is 25. Find the

value of f.

Class: 0-10 | 10-20 | 20-30 | 30—-40 | 40-50

Frequency : 5 18 15 f 6

OR

(b) Find the mean of the following data using assumed mean method :

Class: 0-5 5-10 | 10-15 | 15-20 | 20-25

Frequency : 8 7 10 13 12

9. Two men on either side of a cliff 75 m high observe the angles of elevation
of the top of the cliff to be 30° and 60°. Find the distance between the two

men.

75 m

30° 60°

Fig. 3

10. Construct a pair of tangents to a circle of radius 3 ecm which are inclined

to each other at an angle of 60°.

.30/2/2 9 P.T.O.
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SECTION - C

Question Numbers from 11 to 14 carry 4 marks each.

11. (a) The sum of two numbers is 34. If 3 is subtracted from one number
and 2 is added to another, the product of these two numbers becomes

260. Find the numbers.

OR

(b) The hypotenuse (in cm) of a right angled triangle is 6 cm more than
twice the length of the shortest side. If the length of third side is
6 cm less than thrice the length of shortest side, then find the

dimensions of the triangle.

12. In Fig. 4, PQ is a chord of length 8 cm of a circle of radius 5 cm. The

tangents at P and Q meet at a point T. Find the length of TP.

Fig. 4

.30/2/2 11 P.T.O.
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13. Case Study-1:

Kite Festival

Kite festival is celebrated in many countries at different times of the year.
In India, every year 14th January is celebrated as International Kite Day.
On this day many people visit India and participate in the festival by

flying various kinds of kites.

The picture given below, shows three kites flying together.

d B
A
60 m
50 m
30° 60°
D o E
Fig. 5

In Fig. 5, the angles of elevation of two kites (Points A and B) from the
hands of a man (Point C) are found to be 30° and 60° respectively. Taking

AD =50 m and BE = 60 m, find

(1) the lengths of strings used (take them straight) for kites A and B as

shown in the figure. 2

(2) the distance ‘d’ between these two kites 2

.30/2/2 13 P.T.O.
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14. Case Study - 2

A ‘circus’ is a company of performers who put on shows of acrobats, clowns
etc. to entertain people started around 250 years back, in open fields, now

generally performed in tents.

One such ‘Circus Tent’ is shown below.

The tent is in the shape of a cylinder surmounted by a conical top. If the
height and diameter of cylindrical part are 9 m and 30 m respectively and
height of conical part is 8 m with same diameter as that of the cylindrical

part, then find
(1) the area of the canvas used in making the tent;

(2) the cost of the canvas bought for the tent at the rate ¥ 200 per sq m,

if 30 sq m canvas was wasted during stitching.

.30/2/2 15
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Strictly Confidential : (For Internal and Restricted use only)
Secondary School Examination
Term-I1, 2022

Marking Scheme: MATHEMATICS (Standard) (Subject Code : 041)
[ Paper Code : 30/2/2 ]

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. 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 Newspaper/ Website, etc., may invite action under IPC.”’

Evaluation is to be done as per instruction 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 marks be awarded to them. In Class-X, while evaluating two competency based
guestions, please try to understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, marks should be awarded.

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. 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 (3) wherever answer is correct. For wrong answer ‘7’ be marked. Evaluators will
not put right kind of mark 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 in the left-hand margin and
encircled. This may be followed strictly.

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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10.

11.

12.

13.

14.

15.

16.

17.

If a student has attempted both option given in question, answer of the question deserving more marks
should be retained and the other answer scored out.

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

A full scale of marks (example 0-100 marks as given in Question Paper) has to be used. Please
do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours, i.e., 8 hours everyday
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).

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 a reply

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

o Wrong questionwise totalling on the title page

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

¢  Wrong grand total

e  Marks in words and figures not tallying

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

o 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 7 for incorrect answer).

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

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as (7) and awarded zero (0) Mark.

Any unassessed portion, non-carrying over of marks to the title page, or totalling error detected by the
candidates 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.

The examiners should acquaint themselves with the guidelines given in the guidelines for spot
evaluation before starting the actual evaluation.

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.

The Board permits candidates to obtain photocopy of the Answer Book on request in an RTI
application and also separately as a part of the re-evaluation process on payment of the processing
charges.
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MARKING SCHEME
Secondary School Examination Term—IlI, 2022

MATHEMATICS (Standard) (Subject Code : 041)
[ Paper Code : 30/2/2 ]

Instructions :

1.

The Marking Scheme provides general guidelines to reduce subjectivity in the marking.
The answers given in the Marking Scheme are suggested answers. The content is thus
indicative. If a student has given any other answer which is different from the one given in
the Marking Scheme, but conveys the meaning, such answers should be given full
weightage.

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.

Alternative methods are accepted. Proportional marks are to be awarded.

If a candidate has attempted a question twice, answer of the question deserving more
marks should be retained and the other answer scored out.

A full scale of marks - 0 to 40 has to be used. Please do not hesitate to award full marks if
the answer deserves it.

Separate Marking Scheme for all the three sets has been given.

As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to
obtain photocopy of the Answer book on request on payment of the prescribed fee. All
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.

,\% EXPECTED ANSWER / VALUE POINTS Marks
SECTION—A
1 A solid piece of metal in the form of a cuboid of dimensions 11 em x 7 em x
Sol 7 ¢cm is melted to form ‘'n’ number of solid spheres of radii i, cm each. Find
0 —_

the value of n.
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2.2 | In Fig. 1, AB is diameter of a circle centered at O. BC is tangent to
the circle at B. If OP bisects the chord AD and ZAOP = 60°, then find
mZC.
A
mo
(08 D
B C
Fig. 1
1
Sol |- AP =PD = 0P 1 AD %
- ZOAP =30° &
1
Also 2ABC = 90°
%)
= «+2C =60°
Or
b. In Fig. 2, XAY is a tangent to the arcle centered at O. If ZABO = 40°,
then find mZBAY and mZAOB.
A
Sol 1
OA=0B = ZOAB =40°
OA L AY = /BAY =50° 7
/AOB =180° —80° = 100° 1
11 1 . 49
3. | Which term of the A.P. =5~ =3, = 5ee- 18777
a
Here a=_—1,d:§, an=£ 1
Sol 2 2 2
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9 18 2
2 2 2
=>n=13 Y%
b Or
Find a and b so that the numbers
a, 7, b, 23 are in A.P.
Sol
Numbers are in AP
1 1
Therefore, a+b = 14 and 2b=30 e
Yot
=b=15 a=-1
4. Find the sum of first 20 terms of an A.P. whose n'™ term is given as
a,=5-—2n.
1
Sol | &=5-2=3 &
3.20:5—402—35 14
20
Soq =—(3—35)=-320
20=7 ( ) 1
> Solve the quadratic equation : % — 2ax + (a2 —b?) = 0 for x.
Sol | D=4b? 73
L _2at2b "
2
= Xx=a+b,a-b 1
6. | If mode of the following frequency distribution is 55, then find the value
of x.
Sol Class: 0-15|15-30 | 30—-45 | 45-60 | 60-=75 | 75-90
Frequency : 10 7 X 15 10 12
Modal class is 45-60 v,
Therefore, 55=45+15x _15-x 1
30-x-10
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SECTION—B

Sol

Heights of 50 students of class X of a school are recorded and following

data is obtained :

Height
130-135 | 135-140 | 140-145 | 145-150 | 150-155 | 155-160
(in cm):
Number of
4 11 12 7 10 6
Students :
Find the median height of the students.
Class f cf
130-135 4 4
135-140 11 15
140-145 12 27
145-150 7 34
150-155 10 44
155-160 6 50=N

Correct table
Median class is 140-145

Median :140+%(25—15)

Hence, Median height is 144.1cm

=144.-1 (approx)

Yo

Yo
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The mean of the following frequency distribution is 25. Find the

8.a
value of f.
Class : 0-10 10—-20 | 20—-30 | 30—-40 | 40-=50
Frequency : 5 18 15 6
Class X f fx
0-10 5 5 25
10-20 15 18 270
Sol
20-30 25 15 375
30-40 35 f 35f
40-50 45 6 270
44 + f 940 + 35f
Correct table 1%
Y=25:940+35f .
44 + f
Y%
= f =16
b Or

Find the mean of the following data using assumed mean method :

Class : 0-5 D=10 10— 15 15 =20 | 20-=25

Frequency : 8 7 10 13 12
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Sol Class X f d=x-12-5 fd
0-5 2:5 8 -10 -80
5-10 7-5 7 -5 -35
10-15 @ 10 0 0
15-20 17-5 13 5 65
20-25 22-5 12 10 120
50 70
Correct table | 41,
1
X=12-5+ 7—0
50
~13.9 I
9. Two men on either side of a chiff 75 m high observe the angles of elevation
of the top of the cliff to be 30° and 60°. Find the distance between the two
men.
Fig. 3
tan 30° = 1.5
J3 AC
Sol
= AC =75V3m... ... .. (i) 1
75
tan60° =~/3 =—
f AD
= AD =253 m... ... .. (ii) 1

Adding (i) and (ii)
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CD = (75V3 + 25V3)m
=100vV3m

10. | Construct a pair of tangents to a circle of radius 3 em which are inclined

to each other at an angle of 60°.

Sol | Correct construction

SECTION—C
11. | The sum of two numbers is 34. If 3 is subtracted from one number
a
and 2 is added to another, the product of these two numbers becomes
260. Find the numbers,
Let the numbers be x and y.
1
Sol x+y=34 .. 0 %
(x=3)(y+2)=260 ........ (ii) i
Using (i) and (i) x?—39x+368=0 1
= (x-23)(x—-16) =0
= x=23,16 1
Therefore y = 11 when x = 23
andy = 18 when x = 16
Hence numbers are 23, 11 or 16, 18 1
OR
b The hypotenuse (in em) of a right angled triangle is 6 em more than

twice the length of the shortest side. If the length of third side 1s
6 c¢cm less than thrice the length of shortest side, then find the
dimensions of the triangle.

Sol | Let the shortest side be x cm
. Hypotenuse is 2X+6 cm } 1

and other side is 3Xx—6 cm

Hence (2x+6)2 = x? +(3x—6)2
1Y%

— 6x% —60x =0
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= x=10 Ya
Dimensions of the triangle are 10 cm, 24 cm and 26 cm. 1
12. | In Fig. 4, PQ is a chord of length 8 cm of a circle of radius 5 cm.
tangents at P and Q meet at a point T. Find the length of TP.
'l‘
Fig. 4
1
Sol OP =5cm, PR=2PQ=4cm
- APRT = AQRT
—TR L PQ
.OR=+/25-16 =3 cm 1
Let TR=x =x°+16=TP? ... ... .. | 1
Also (3+X)°—25=TP?... . .. )| 1
Solving (i) and (ii) x:% cm | 72
TP = /@HG :§ cm
9 3 Ya
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13.

Sol

Case Study-1:
Kite Festival

Kite festival is celebrated in many countries at different times of the vear.
In India, every year 14th January is celebrated as International Kite Day.
On this day many people visit India and participate in the festival by

flying various kinds of kites.

The picture given below, shows three kites flying together.

d B
A
60 m
50 m
=} 30° 60°
D C E

Fig. 5

In Fig. 5, the angles of elevation of two kites (Points A and B) from the
hands of a man (Point C) are found to be 30° and 60° respectively. Taking

AD =50 m and BE = 60 m, find
(1) the lengths of strings used (take them straight) for kites A and B as

shown in the figure.

(2) the distance ‘d’ between these two kites

1. sin 60°:£:ﬂ
2 BC

— BC =403 m

sin30° = 1_50
2 AC
= AC =100 m
2. Since DE is a straight line therefore Z<ACB =90°
~d? = AC? + BC? = (100)? + (40v/3)? }

= d = /148000r20v/37m

1%
Ya
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14. | Case Study - 2
A ‘circus’ 1s a company of performers who put on shows of acrobats, clowns
ete. to entertain people started around 250 years back, in open fields, now

generally performed in tents.

One such ‘Circus Tent’ is shown below.

The tent is in the shape of a cylinder surmounted by a conical top. If the
height and diameter of cylindrical part are 9 m and 30 m respectively and
height of conical part is 8 m with same diameter as that of the cylindrical

part, then find
(1) the area of the canvas used in making the tent;

(2) the cost of the canvas bought for the tent at the rate ¥ 200 per sq m,

if 30 sq m canvas was wasted during stitching.

_ /g2 2 _
Sol 1. | =v8°+15° =17 m 1
8 ' Area of canvas used = nrl + 2nrh
=nr (1 + 2h)
9
= £x15(17 +18) 17
15 7
=1650 m? Yo
2. Canvas used = 1650+ 30 =1680 m? 1,
.. cost of canvas used = 200 x 1680
=33,36,000 Y
* % k
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(i1)
(iii)
(iv)

(v)

(vi)

1.

This question paper contains 14 questions. All questions are compulsory.
This question paper is divided into three sections — Sections A, B and C.

Section A comprises of 6 questions (Q.no. 1 to 6) of 2 marks each. Internal
choice has been provided in two questions.

Section B comprises of 4 questions (Q.no. 7 to 10) of 3 marks each. Internal
choice has been provided in one question.

Section C comprises of 4 questions (Q.no. 11 to 14) of 4 marks each. Internal
choice has been provided in one question. It also contains two case study based
questions.

Use of calculator is not permitted.

SECTION A
Question numbers 1 to 6 carry 2 marks each.
Find the mode of the given frequency distribution : 2
Class Frequency

15-25 6

25 -35 11
35 —-45 22
45 — 55 23
55 — 65 14
65— 75 5

For what value of ‘n’, are the nth terms of the APs :
15,12, 9, ..... the same ? 2

(a) 150 spherical marbles, each of diameter 1-4 cm, are dropped in a
cylindrical vessel of diameter 7 cm containing some water, and are
completely immersed in water. Find the rise in the level of water

in the cylindrical vessel. 2
OR
(b)  Three cubes of side 6 cm each, are joined as shown in Figure 1.

Find the total surface area of the resulting cuboid. 2

| | |

i l !

l : |

I I

U el ittty el ___)___

// // s
Figure 1
3
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6.

(a)  For what value of m, the quadratic equation
mx2-2(m-1)x+(m+2)=0

IEIEFEI
5
=

has two real and equal roots ?

OR

(b)  The diagonal of a rectangular field is 60 metres more than the
shorter side. If the longer side is 30 metres more than the shorter
side, find the sides of the field.

In Figure 2, PQ and PR are tangents to the circle centred at O. If

2 OPR = 45°, then prove that ORPQ is a square.

Figure 2
Find the sum of first 20 terms of an AP in which d = 5 and a9y = 135.

SECTION B

Question numbers 7 to 10 carry 3 marks each.

7. A tree breaks due to storm and the broken part bends so that the top of the
tree touches the ground making an angle of 30° with it. The height of the

.30/3/2

breaking point from the ground is 2 m. Find the total height of the tree.

The percentage of marks obtained by 100 students in an examination are

given below :

Percentage | Number of

of Marks Students
30-35 16
35 -40 14
40 — 45 18
45 - 50 20
50 — 55 18
55 — 60 12
60 — 65 2

Determine the median percentage of marks.

5

P.T.O.
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9. (a) Draw a line segment AB of length 8 cm and locate a point P on

AB such that AP: PB=1:5. 3
OR

(b) Draw a circle of radius 3 cm. From a point P lying outside the

circle at a distance of 6 cm from its centre, construct two tangents
PA and PB to the circle. 3

10. The weights (in kg) of 50 wild animals of a National Park were recorded
and the following data was obtained :

Weight Number of
(in kg) animals
100 -110 4
110 -120 12
120 - 130 23
130 — 140 8
140 - 150 3
Find the mean weight (in kg) of animals, using assumed mean method. 3
SECTION C

Question numbers 11 to 14 carry 4 marks each.

11. The angle of elevation of an aeroplane from a point on the ground is 60°.
After a flight of 30 seconds, the angle of elevation from the same point
becomes 30°. If the aeroplane is flying at a constant height of 3000+/3 m,
find the speed of the aeroplane. 4

12. (a) In Figure 3, two circles with centres at O and O’ of radii 2r and
r respectively, touch each other internally at A. A chord AB of the
bigger circle meets the smaller circle at C. Show that C bisects AB. 4

O

A
Figure 3

OR
.30/3/2 7 P.T.O.
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5k
(b)  In Figure 4, O is centre of a circle of radius 5 cm. PA and BC are
tangents to the circle at A and B respectively. If OP = 13 c¢cm, then

find the length of tangents PA and BC. 4
4 C
P
) B
Figure 4

Case Study -1

In the picture given below, one can see a rectangular in-ground
swimming pool installed by a family in their backyard. There is a
concrete sidewalk around the pool of width x m. The outside edges of the
sidewalk measure 7 m and 12 m. The area of the pool is 36 sq. m.

(a) Based on the information given above, form a quadratic equation

in terms of x. 2
(b)  Find the width of the sidewalk around the pool. 2
9 P.T.O.
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Case Study - 2
John planned a birthday party for his younger sister with his friends.
They decided to make some birthday caps by themselves and to buy a

cake from a bakery shop. For these two items, they decided the following
dimensions :

Cake : Cylindrical shape with diameter 24 cm and height 14 cm.

Cap: Conical shape with base circumference 44 cm and height 24 cm.

Based on the above information, answer the following questions :
(a) How many square cm paper would be used to make 4 such caps ?

(b)  The bakery shop sells cakes by weight (0-5 kg, 1 kg, 1-5 kg, etc.). To
have the required dimensions, how much cake should they order, if
650 cm3 equals 100 g of cake ?

11




Strictly Confidential : (For Internal and Restricted use only)
Secondary School Examination
Term-I1, 2022

Marking Scheme : MATHEMATICS (Standard) (Subject Code : 041)
[ Paper Code : 30/3/2 ]

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. 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
Newspaper/ Website, etc., may invite action under IPC.”’

Evaluation is to be done as per instruction 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 marks be awarded to them. In Class-X, while evaluating two competency based
guestions, please try to understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, marks should be awarded.

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.
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 (3) wherever answer is correct. For wrong answer ‘7’ be marked. Evaluators will
not put right kind of mark 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 in the left-hand margin and
encircled. This may be followed strictly.

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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10.

11.

12.

13.

14.

15.

16.

17.

If a student has attempted both option given in question, answer of the question deserving more marks
should be retained and the other answer scored out.

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

A full scale of marks (example 0-100 marks as given in Question Paper) has to be used. Please
do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours, i.e., 8 hours everyday 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).

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 a reply

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

e Wrong questionwise totalling on the title page

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

¢  Wrong grand total

e  Marks in words and figures not tallying

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

o  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 7 for incorrect answer).

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

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

Any unassessed portion, non-carrying over of marks to the title page, or totalling error detected by the
candidates 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.

The examiners should acquaint themselves with the guidelines given in the guidelines for spot
evaluation before starting the actual evaluation.

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.

The Board permits candidates to obtain photocopy of the Answer Book on request in an RTI1 application
and also separately as a part of the re-evaluation process on payment of the processing charges.
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MARKING SCHEME
Secondary School Examination TERM-II, 2022
MATHEMATICS (Standard) (Subject Code-041)
[ Paper Code : 30/3/2 ]

General Instructions:

1.

The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The answers
given in the Marking Scheme are suggested answers. The content is thus indicative. If a student has
given any other answer which is different from the one given in the Marking Scheme, but conveys
the meaning, such answers should be given full weightage.

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.

Alternative methods are accepted. Proportional marks are to be awarded.

If a candidate has attempted a question twice, answer of the question deserving more marks should
be retained and the other answer scored out.

A full scale of marks - 0 to 40 has to be used. Please do not hesitate to award full marks if the answer
deserves it.

Separate Marking Scheme for all the three sets has been given.

As per orders of the Hon'ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All 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.

Q. No. EXPECTED ANSWER /VALUE POINTS Marks
SECTION—A
1. Find the mode of the given frequency distribution
('((:n‘ | l'ir.-qy.-n- ¥ j
15-25 | L3 l
25-35 | 11 1
35—-45 | 22 |
45-55 | 23 |
55— 65 14 |
: 65 — 7 5 T 5 ‘!
Sol. | Modal class is 45—55 Y
Mode = 45+10x— 2522 _ 1
46-22-14
=46 %
2. For what value of ‘n’, are the n'® terms of the APs : 9, 7, 5, ..... and
15, 12,9, ..... the same ?
Sol. | nthterms are 9+ (n—-1(-2) and 15+ (n—-(-3) VARV
Thus, 9-2(n-1)=15-3(n-1) gives n=7 1
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(a) 150 spherical marbles, each of diameter 14 cm, are dropped in a
cylindrical vessel of diameter 7 cm containing some water, and are
completely immersed in water. Find the nise in the level of water
in the cvlindrical vessel.

Sol. | Let h cm be the rise in the water level. Then
n(3-5)°%h = 4—;‘ 0-7)°@150) 1%
= h=5-6 cm o
Or
(b) Three cubes of side 6 cm each, are joined as shown in Figure 1.
Find the total surface area of the resulting cuboid.
Figure 1
1
Sol. | | ength of cuboid=18cm 2
Total surface area of solid =2(18x6+6x6+6x18) 1
L7
— 504 cm?
4, (a) For what value of m, the quadratic equation
mx2 —-2(m—1)x+(m+2)=0
has two real and equal roots ?
Sol. 2 1
For equal roots 4m-2)“—-4m(m+2)=0
1 1
= M=—
4
Or
(b)  The diagonal of a rectangular field is 60 metres more than the
shorter side. If the longer side is 30 metres more than the shorter
side, find the sides of the field.
Sol. Let shorter side be x m
(X+60)2=x?+(x+30)? Y
x2-60x-2700=0 )
x=90 %
Sides are 90m,120m,150m Ys
5, In Figure 2, PQ and PR are tangents to the circle centred at O. If

< OPR = 457, then prove that ORPQ is a square.
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Sol.

AOQP = AORP = QPO = /RPO = 45°
= ZQPR=90° Also Z0QP = ZORP = ZQOR =90°
Also OR = 0Q. This implies ORPQ is a square.

Yo

Yo

Sol.

Find the sum of first 20 terms of an AP in which d = 5 and agg = 135

a+19x5=135 = a=40

820 = 2—20 [80 +19><5] =1750

SECTION—B

Sol.

A tree breaks due to storm and the broken part bends so that the top of the
tree touches the ground making an angle of 30° with it. The height of the
breaking point from the ground is 2 m. Find the total height of the tree.

Correct Figure
Let h be the height of broken part

A i

=h=4
Total height of tree = 4+2=6m

Yo
Yo
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8 The percentage of marks obtained by 100 students in an examination are
' given below :
Percentage Number of
of Marks Students
30 — 35 16
35 — 40 14
40 — 45 18
45— 50 20
50— 55 18
55— 60 12
60 — 65 2
Determine the median percentage of marks.
Class G
Sol. f /
30-35 16 16
35-40 14 30
40-45 18 48
45-50 20 68
50-55 18 86
55-60 12 98
60-65 2 100=N
Correct Table 1
Median class is 45-50 Y
. 5
Median = 45+% (50-48) 1
=45.5 %
Therefore, Median percentage of marks is 45.5
9. (a) Draw a line segment AB of length 8 cm and locate a point P on AB
such that AP: PB =1:5.
OR
(b) Draw a circle of radius 3 cm. From a point P lying outside the
circle at a distance of 6 cm from its centre, construct two tangents
PA and PB to the circle.
Sol. | Correct construction 3
10. The weights (in kg) of 50 wild animals of a National Park were recorded

and the following data was obtained :

Weight Number of
(in kg) animals
100-110 4
110 =120 12
120 - 130 23
130 — 140 8
140 - 150 3

Find the mean weight (in kg) of animals, using assumed mean method.
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Sol.

Class X f d=x-125  fg
100-110 105 4 -20 -80
110-120 115 12 -10 -120
120-130 125 23 0 0
130-140 135 8 10 80
140-150 145 3 20 60
50 —60

Y=125—@=123-8
50

.. Mean Weight of animals is 123.8kg

Correct Table

SECTION—C

11.

Sol.

The angle of elevation of an aeroplane from a point on the ground is 60°,
After a flight of 30 seconds, the angle of elevation from the same point
becomes 30°. If the aeroplane is flying at a constant height of 30003 m,

find the speed of the aeroplane,

B A

3000v3m

D X

Let points A and B represent the position of aeroplane.

tan 60° = 300043 _ V3
y
— y=3000
tan 30° = = = 300043
V3 x+y
= X =6000
.. Distance = 6000 m, time = 30 sec
6000

Speed =—— =200 m/s.
30

Correct Figure
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12.

Sol.

Sol.

(a)

Z0CA=90° 1
In As OCA and OCB, we have
OA=0B, ZOCA=~0CB =90°
and OC =0C

So, AOCA= AOCB

= AC =BC = C bisects AB

(b)

In Figure 3, two circles with centres at O and O’ of radii 2r and
r respectively, touch each other internally at A. A chord AB of the
bigger circle meets the smaller circle at C. Show that C bisects AB.

ey

A
Figure 3

Or

In Figure 4, O is centre of a circle of radius 5 em. PA and BC are
tangents to the circle at A and B respectively. If OP = 13 cm, then
find the length of tangents PA and BC.

Figure 4
. PAZ =0OP2_-0A%2 =169-25 1
= PA=12cm
p
8 Let BC=x = AC=x 1
S PC=12—-x
1
OP L BC = (12— x)% = x* +8
10
= X=—oCcm
1
.-.BC=13—Ocm
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13.

Casoe Study — 1

In the picture given below, one can see o rectangular in-ground
swimmming pool installed by @& family in their backyard., Thore is o
concrete sideowalk around the pool of width x . The outside odgoes of thhe
sidewalk measure 7 m and 12 m. The arca of the pool is 3G e

— o

Basced on the information given above, form a gquadratic eguation

o)
in toerms of x.
(b l"ir‘ld the width of the sidewalk aaround the pool.
(a) Sides of pool are 7-2x and 12-2x Y2
7 Area =36 sq. m

Sol.
= (7-2x)(12—2X) =36 1
Y.
1= — 4x%_38x+48=0 ’

=T () = 2 -10x+24=0
= (x-8(2x-3) =0

X#£8m .. X=E m
2 1

.. width of sidewalk around the pool is % m
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14. Case Study -2
John planned a birthday party for his younger sister with his friends.
They decided to make some birthday caps by themselves and to buy a

cake from a bakery shop. For these two items, they decided the following
dimensions :

Cake : Cylindrical shape with diameter 24 cm and height 14 cm.
Cap: Comical shape with base circumference 44 cm and height 24 cm.

Based on the above information, answer the following questions :
(a) How many square cm paper would be used to make 4 such caps 7

) The bakery shop sells cakes by weight (05 kg, 1 kg 1-5 kg, etc.). To
have the required dimensions, how much cake should they order, if
650 e equals 100 g of cake

Sol.
(a) 2nr =44 1,
= r=7
— /242172 _ 1
“ Therefore, | =V24°+7°=25cm %
Paper required for 4 caps = 4xmrl
Y
=4x 2 xTx25
! 1
=2200cm? or 700 r cm?
(b) Volume of cake == X 12 X 12 X 14
=6336 cm® 1
6336 cm? is nearest to 6500 cm?®
Now, 650 cm®=100 g
— 6500 cm®=1kg
1

.. 1 kg cake should be ordered.

* %k %
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(i) @Ue-FH6 397 (9.9 1T6 TF)2-2 3% & 8 | @ Y971 7 3R 47 Y577 17
T8 |

(lv) TG T4 557 (7.9 7T 10 7%F) 3-8 3% & & | Ub F97 H 3aRF fdHc7 JG7
far a8 |

(v) GUETH4 397 (3.9 11 G 14 TF) 4-4 3% 3 & | Uk I97 H 3R 4T JaT7
1597 77977 8 | 39 @S 7 g YT STETTRA F97 71 AT & |

(vi) ¥o7-97 § B3 Gq7 [T 781 8 | FTcits, F& FoH] 7 Sake 5T BT 727 J57
15371 73T 8 | 39 YHR & Jo1 4 @ BacT U 87 97 HT I 1IRET |

(vii) FeTpeiet & JqINT H1 IFHIT T8 8 |

WUE - ®
YH. 1960 TAH THH 2 36 2 |
1. (&) =fe fgam wefiewn ky2 — 11y + (k — 23) = 0 % Hoil &1 INTHA, Tl o TGS

ﬁgm%ﬁkaﬂmwaﬁm| 2
JAUatr
(@) afe x=— 2, fgama g ax?2 + x — 3a =0 3 a2 + bx + b = 0 %1 & A
(common solution) &, dl a2b T A Td HIT | 2
2. FPlA-1%, %3 O 91l &1 Hehg I 9 fqu U & | A 98 0 o U forg A 0, Bl I W
ARC 31T AQB @ ®19i-3@d &, a1 AC o1 <IwITE ;1 iy, afe AQ = 58t 2 | 2

B

¢

C
HARa - 1

<
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General Instructions :

()
(i1)
(iii)
(iv)
(v)
(vi)

(vit)

(b)

This question paper contains 14 questions. All questions are compulsory.
This Question Paper is divided into 3 Sections — Section A, B and C.

Section—A comprises of 6 questions (Q. Nos. 1 to 6) of 2 marks each.
Internal choice has been provided in two questions.

Section—B comprises of 4 questions (Q. Nos. 7 to 10) of 3 marks each.
Internal choice has been provided in one question.

Section—C comprises of 4 questions (Q. Nos. 11 to 14) of 4 marks each. An
Internal choice has been prouvided in one question. It also contains two
case study based questions.

There is no overall choice in the question paper. However, internal choice
has been provided in some questions. Attempt any one choice in such
questions.

Use of calculator is not permitted.

SECTION - A
Question Numbers 1 to 6 carry 2 marks each.

If the sum of the roots of the quadratic equation ky% — 11y + (k—23) =0

is % more than the product of the roots, then find the value of k. 2
OR

If x = — 2 is the common solution of quadratic equations axZ+ x—3a =0

and x2 + bx + b = 0, then find the value of aZb. 2

2. In Fig. 1, there are two concentric circles with centre O. If ARC and AQB
are tangents to the smaller circle from the point A lying on the larger

circle, find the length of AC, if AQ =5 cm.

.30/4/2
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3. (%) TH @ IA o T a5k IE SF%e 176 1 St 7R 3TaT 1232 94 Tt 7 |
ot <t s fopaT 8 2 2
Jreran
(@) 21 It YT 9T Th 39 T H T IS W ST oAl B1esht fehTell T 2 | et <61
TG [T ST | 2

4.  Ife U THTR UG T UgAT UE 5, 3ATqH Ug 15 TR T8t n gl 1 I 30 &1, d n T A

1A ShIfSTT | 2
5. T STt S W1 dgeish T I : 2
u| 25-30 | 30—-35 | 35—40 | 40—45 | 45—50
ARERAT 12 5 14 8 9
6. Afe f SRERAT e 61 91ed 18 7, A1 I SRERaT f* J1d i : 2
Eull 11-13]13-15|15—-17[17-19|19-21|21-23|23-25
EEEIGI 3 6 9 13 f 5 4
Qus - @

T G179 10 Tk Tk I3 6 3 6 |
7. (%) ‘p w1 OH Fd hifve ek fore fgama afiesmr p(e—4) k- 2) + (x— 1)2=0F ga
ATEfereh T IS 2 | 3
Freran
(@) =fe 3TEW A, 35 3T arett, TOTd <t Tk wien I 8 31iéres 37 U1 fopu B, dl &
3ehi 1 7 T[T 3Heh afeIeh 37kl o ol W 4 S BidT | I8 38 q0er § feha 37
e fepu & 2 3

8. 4 Tt brswm o weh I R UHY ©F TRl -T@13ii <hl T HITT, ST HRER 60° o hiv T Feh!
& | 3

9. 100N F T H BT A FT 2 R ET T T S de@er 2 | P 3R Q&
% 3 FRRT T i e 1 Hy v g % forda fig # | a2 P ot Q @ e 3 3 %
I IV AT 30° 3R 45° &, 1 U o1 SHaTs [ HIfT | (43 =1.732 Sfw) 3
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3. (a) The curved surface area of a right circular cylinder is 176 sq. cm and
its volume is 1232 cu. cm. What is the height of the cylinder ? 2
OR
(b) The largest sphere is carved out of a solid cube of side 21 c¢m. Find
the volume of the sphere. 2

4. If the first term of an A.P. is 5, the last term i1s 15 and the sum of first n

terms is 30, then find the value of n. 2
5.  For the following frequency distribution, find the mode : 2

Class 25—-30 | 30—-35 | 35—-40 | 40—-45 | 45—-50

Frequency 12 5 14 8 9

6. If the mean of the following frequency distribution is 18, then find the

missing frequency ‘€. 2

Class 11-13|13-15|156—-17|17—-19|19-21|21-23|23 - 25

Frequency| 3 6 9 13 f 5 4
SECTION - B

Question Numbers 7 to 10 carry 3 marks each.

7. (a) Find the value of ‘p’ for which the quadratic equation p(x — 4) (x — 2 ) +
(x—1)2=0 has real and equal roots. 3

OR

(b) Had Aarush scored 8 more marks in a Mathematics test, out of 35
marks, 7 times these marks would have been 4 less than square of
his actual marks. How many marks did he get in the test ? 3

8.  Construct a pair of tangents to a circle of radius 4 ¢cm which are inclined
to each other at an angle of 60°. 3

9. There is a small island in the middle of a 100 m wide river and a tall tree
stands on the island. P and Q are points directly opposite to each other on
two banks and in line with the tree. If the angles of elevation of the top of
the tree from P and Q are respectively 30° and 45°, find the height of the

tree. (Use V3= 1.732) 3
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10. TS THIE 3 H, T8 n 9 1AM %(3n+ 5) & | SERT 2541 e T HIRTT |

@ uEg - T
U9 G 11 9 14 T Tk Yo 4 37 @ |

11. 8 Hl 32 9o & FIRET ¥ Uk el 2l o RET &1 I9IF I 60° 3N 38k 1 hl
T BT 45° B | 2R 6 SFaTE F1d HIRAT | (4/3 = 1.732 i)

12. (%) IRHA-2 H, AE T o, Bt PQR 1 T g1 QR =1 feig S W %1 & 2 3R
Tfefad Yenati PQ 37X PR &1 shust: M 3TR N W 131 ot &, af fag hifere fp;

PM = %(PQ +QR + PR)

R N
ST — 2
JYan

(@) 3Tmpfd 3 # 4 Heft Frse ATl T 99 < aieTd § T BIS ABC 39 YR @ien T R
fo6 t@mgve BD 31k DC, S v feig D gt BC fawfrd 2, i wieimsat sewen: 6
ot qer 8 wft € | Afg AABC 71 &het 84 =t Aeft 2, ot i3t AB a1 AC &
ST ST ST |

A

B gaft D guft C
HATH - 3
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10. In an A.P., the sum of first n terms is %(3n + 5). Find the 25t term of the
AP. 3

SECTION - C
Question Numbers 11 to 14 carry 4 marks each.

11. From the top of an 8 m high building, the angle of elevation of the top of a
cable tower is 60° and the angle of depression of its foot is 45°. Determine

the height of the tower. (Take J3= 1.732). 4

12. (a) In Fig.-2, if a circle touches the side QR of APQR at S and extended

sides PQ and PR at M and N, respectively, then 4
Q
S
P R N
Fig. 2

prove that PM = %(PQ + QR + PR)

OR

(b) In Fig. 3, a triangle ABC is drawn to circumscribe a circle of radius
4 cm such that the segments BD and DC into which BC is divided by
the point of contact D are of lengths 6 cm and 8 cm respectively. If
the area of AABC is 84 cm2, find the lengths of sides AB and AC. 4
A

B 6ecm D 8ecm C
Fig. 3
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Case Study -1

13. Khurja is a city in the Indian state of Uttar Pradesh famous for the
pottery. Khurja pottery is traditional Indian pottery work which has
attracted Indians as well as foreigners with a variety of tea-sets, crockery
and ceramic tile works. A huge portion of the ceramics used in the country

is supplied by Khurja and is also referred as ‘The Ceramic Town’.

One of the private schools of Bulandshahr organised an Educational Tour
for class 10 students to Khurja. Students were very excited about the trip.
Following are the few pottery objects of Khurja.

11 I

Students found the shapes of the objects very interesting and they could
easily relate them with mathematical shapes viz sphere, hemisphere,
cylinder etc. Maths teacher who was accompanying the students asked

following questions :

(a) The internal radius of hemispherical bowl (filled completely with
water) in I is 9 cm and radius and height of cylindrical jar in IT is 1.5
cm and 4 cm respectively. If the hemispherical bowl is to be emptied

in cylindrical jars, then how many cylindrical jars are required ? 2

(b) If in the cylindrical jar full of water, a conical funnel of same height
and same diameter is immersed, then how much water will flow out
of the jar ? 2
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14. I Ueh YA 1ATE g S SIF 3T AT 1 Ush &9 g | I h1 31ATH i 8 g9 7
hadl 3794 I hl WY 4110 8 dfcsh 3fcdes wifd 3R 99 <A wifa ff g1 &6t 2 |
FTATER A feam 2015 9 gL ay 21 S w1 AR AT # |

2T BT TGN ¢ &g 01 <A1 I Ureh T 4 1ot FEdt O us 7-feaea 2 fafaw
I fopan | g frfer & amifepa faftrm sy ot & o Hr v fier G &

g =R 15— 25|25 — 35(35 — 45|45 — 55|55 — 65|65 — 75|75 — 85
D]
T
ITRh oh TR R, fre 3 hifsre

(a) Tofer & Fmifera faftr a1y ot < IRt <6t e 317 31Ta <hifTT |

(b) afe 3g-=nf 65 — 75 F « i <A 3 Frfer § TR T g, d weR 31y
58 I BIdT | x ST W T HITT |

8 10 15 25 40 24 18
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Case Study - 2

14. Yoga is an ancient practice which is a form of meditation and exercise. By
practising yoga, we not even make our body healthy but also achieve inner
peace and calmness. The International Yoga Day is celebrated on 21st of
June every year since 2015.

To promote Yoga, Green park society in Pune organised a 7-day Yoga
camp in their society. The number of people of different age groups who
enrolled for this camp is given as follows :

Age Group |15-25|25—-35|35—-45(45—-55|55—-65(65—"75|75—85

Number of

8 10 15 25 40 24 18
People

Based on the above, find the following :
(a) Find the median age of people enrolled for the camp.

(b) If x more people of age group 65 — 75 had enrolled for the camp, the
mean age would have been 58. Find the value of x.

.30/4/2 11
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Strictly Confidential : (For Internal and Restricted use only)
Secondary School Examination
Term-I1, 2022

Marking Scheme : MATHEMATICS (Standard) (Subject Code : 041)
[ Paper Code : 30/4/2 ]

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. 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
Newspaper/ Website, etc., may invite action under IPC.”’

Evaluation is to be done as per instruction 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 marks be awarded to them. In Class-X, while evaluating two competency based
guestions, please try to understand given answer and even if reply is not from marking scheme
but correct competency is enumerated by the candidate, marks should be awarded.

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.
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 (3) wherever answer is correct. For wrong answer ‘7’ be marked. Evaluators will
not put right kind of mark 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 in the left-hand margin and
encircled. This may be followed strictly.

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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10.

11.

12.

13.

14.

15.

16.

17.

If a student has attempted both option given in question, answer of the question deserving more marks
should be retained and the other answer scored out.

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

A full scale of marks (example 0-100 marks as given in Question Paper) has to be used. Please
do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours, i.e., 8 hours everyday 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).

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 a reply

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

e Wrong questionwise totalling on the title page

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

¢  Wrong grand total

e  Marks in words and figures not tallying

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

o  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 7 for incorrect answer).

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

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

Any unassessed portion, non-carrying over of marks to the title page, or totalling error detected by the
candidates 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.

The examiners should acquaint themselves with the guidelines given in the guidelines for spot
evaluation before starting the actual evaluation.

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.

The Board permits candidates to obtain photocopy of the Answer Book on request in an RTI1 application
and also separately as a part of the re-evaluation process on payment of the processing charges.

X_22_041_30/4/2_Mathematics (Standard) # Page-2



MARKING SCHEME
Secondary School Examination TERM-II, 2022
MATHEMATICS (Standard) (Subject Code—041)
[ Paper Code : 30/4/2 ]

Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggested answers. The content is thus indicative.
If a student has given any other answer which is different from the one given in the Marking
Scheme, but conveys the meaning, such answers should be given full weightage.

2. 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.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4. If a candidate has attempted a question twice, answer of the question deserving more marks
should be retained and the other answer scored out.

5. A full scale of marks - 0 to 40 has to be used. Please do not hesitate to award full marks if
the answer deserves it.

6. Separate Marking Scheme for all the three sets has been given.

7. As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to
obtain photocopy of the Answer book on request on payment of the prescribed fee. All
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.

Q. No. EXPECTED ANSWER /VALUE POINTS Marks
SECTION—A
1.(a) If the sum of the roots of the quadratic equation ky? — 11y + (k— 23) =0
is ‘1—3 more than the product of the roots, then find the value of k.
Sol. | ky?—11y+(k—-23)=0.Here a=k, b=-11, c=k—23
11
Sum of roots = - 72
Product of roots = —= v,
- Y.
aTQ k=2, 13 i
K K 21
Solving, we get k = 21 Ya
Or
1.(b) If x =— 2 is the common solution of quadratic equations ax2+ x—3a =0
and x% + bx + b = 0, then find the value of aZb.
Sol. | x=-2 is the common solution of ax?+x—3a=0 and x*+bx+b=0.

~a(-2)?+(-2)-3a=0=>4a-2-3a=0 1
a=2 Yy

X_22_041_30/4/2_Mathematics (Standard) # Page-3




And (=2)2+b(-2)+b=0 =>4—-2b+b=0>b=4 Y

a?b=4x4=16 72

2. In Fig. 1, there are two concentric circles with centre O. If ARC and AQB
are tangents to the smaller circle from the point A lying on the larger
circle, find the length of AC, if AQ = 5 cm.

B

)

C

Sol. | AQ = AR (tangents drawn from external point to the circle) B
~AR=5cm Y2
Join OR
~ OR L AC (radius tangent) Yo

Now AC is the chord of larger circle and we know
that perpendicular from the centre bisects the chord

~AR=RC=5cm 1,
= AC=5+5=10cm C Y

3.(a)

The curved surface area of a right circular cylinder is 176 sq cm and
its volume is 1232 cu em. What is the height of the cylinder ?

Sol. | Let h be the height of cylinder
CSA of cylinder = 176 = 2nrh = 176 ... (i)
Volume of cylinder = 1232 = mr?h = 1232

Yo
Yo

4
on dividing, Mz%
27 176
weget, r=14cm Ya

o) = 2x?xyfth:176

1
=>h=2cm %

Or

3.(b) | The largest sphere is carved out of a solid cube of side 21 cm. Find
the volume of the sphere.

Sol. | Diameter of sphere = side of cube =21 cm
Ya

] 21
~ radius r=? cm
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28-13

Volume of sphere :ﬂnr3=ﬂxgx2—1x2—1x2—1 1
3 3 7 2 2 2
=4851cm® Y
4. | If the first term of an A.P. is 5, the last term is 15 and the sum of first n
terms 1s 30, then find the value of n.
Sol. | a—5, lastterm I =15
snzso:g(a+|)=3o 1
:2(5+15)=30:>n:3 1
5 For the following frequency distribution, find the mode :
Class 26—30 | 30—35 | 35—40 | 40—45 | 45— 50
Frequency 12 5 14 8 9
Sol. Class 2530 30-35 3540 | 40-45 | 4550
Mode 12 5 14 8 9
Maximum frequency is 14
= Modal class is 35-40; | =35 Y2
fi =14, fy=6, f,=8, h=5
Mode =1+ —1=T0 | p
2fi—fg— 15
:35+(14_5 jx5=35+9X5:38 1+%

15
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If the mean of the following frequency distribution is 18, then find the
missing frequency f’.

Class 11-13[13—-15|15—-17[17-19]19—21|21 —23|23 —25
Frequency 3 6 9 13 f 5 4
Sol.
Class Interval X f; X fj
11-13 12 3 36
13-15 14 6 84
15-17 16 9 144 1 for
17-19 18 13 234 correct
19-21 20 f 20f table
21-23 22 5 110
23-25 24 4 96
40 + f 704 + 20f
Mean = 18 = Zx—:cfi=18
i
1
$M=18:>704+20f=720+18f &
40+ f
20f —18f =720-704 = 2f =16 Y
2
f =8
SECTION—B
7.(@) | Find the value of ‘p’ for which the quadratic equation p(x — 4) (x — 2 ) +
(x—1)2=0 has real and equal roots.
Sol. | p(x=4)(x-2)+(x-1)% =0
p(x2 —6x+8)+x2 -2x+1=0
(p+D)X%—(6p+2)x+(@Bp+1) =0 Y,
a=p+1 b=6p+2, c=8p+1
For real and equal roots,
~.D=0=b?—4ac=0
=  (6p+2%-4(p+)@p+1)=0 1
36p2+24p+4-48p°+9p+1) =0
4p%-12p=0=4p(p-3)=0 1

= p=0,3

Y2
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Or

7.(b)

Sol.

Had Aarush scored 8 more marks in a Mathematics test, out of 35
marks, 7 times these marks would have been 4 less than square of

his actual marks. How many marks did he get in the test ?
Let actual marks be x
ATQ  7(x+8)=x"-4
x2 —7x—60=0
x2 —12X+5x—60=0
(x=12)(x+5)=0
x =12, x=-5 (rejecting)
=~ Actual marks obtained by Aarush = 12

Y2

Yo

Sol.

Construct a pair of tangents to a circle of radius 4 cm which are inclined
to each other at an angle of 60°.

For Correct Construction

Sol.

There is a small island in the middle of a 100 m wide river and a tall tree
stands on the island. P and Q are points directly opposite to each other on
two banks and in line with the tree. If the angles of elevation of the top of
the tree from P and @ are respectively 30° and 45°, find the height of the

tree. (Use V3= 1.732)
Correct Figure
Let AB = height of tree = h A
ZAPB =30°, ZAQB =45°
Let BQ =X h
<. PB =100~ x 80° 45
P<——100 -x—>B<— X —>Q

In AABO, tan 45° = = h=x < 100 m >
X

h
100-x

In AABP, tan 30° =

s 1__h
J3 100-x

100—h = h/3 =100 = h(~/3 +1)

_ 100 _ 100(+3-1) _ 100(~3-1)
B+l (B+)EB-1)  (3)?-@)?

—=100-x=h+/3

50
_300(y3-1)

Z

h =50(1-732-1)=36-6 m

Yo

Ya

Yot/
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10. In an A.P., the sum of first n terms is %(Sn + 5). Find the 25th term of the

AP.
2
Sol. Sn:3l+5_n
2 2
3 5 L
n:1,81:5+5:4—>15tterma1 /2
Y.
n=2,5, = 3><4+i22):11(1st term + 2nd term) ’
nay=8;-8=11-4=7 72
Yo
d =32—al=7—4=3
325=a+24d =4+24(3)=76 1

SECTION—C

11. | From the top of an 8 m high building, the angle of elevation of the top of a

cable tower is 60° and the angle of depression of its foot is 45°. Determine

the height of the tower. (Take V3= 1.732).

Sol. Correct figure 1
Let AB = height of building =8 m D
Let CD = height of tower =h m
~DBE =60°
ZACB = ZEBC = 45° h_8
AC =BE =y (let) :
In rlght AABC, B 60°y—~ e
tan 45° = —>_ T 45°
AC e
-8 l
AC 450
A<—Y—>C 1

= AC=8m=y=8m

In right ABDE, tan60° =H
BE

318 By-n-8
y

J3(8)=h-8 1
h=8\3+8=8(\/3+1) 1
h=8(1-732+1) =8(2-732) = 21-856 m 1

=~ Height of tower = 21-856 m
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12.(a) In Fig.-2, if a circle touches the side QR of APQR at S and extended
sides PQ and PR at M and N, respectively, then
M
Q
S
P R N
Fig. 2
prove that PM = %(PQ + QR + PR)
Sol. | We know that tangents drawn from the external point to the circle are equal
.o QS =QM
A ;
= Q .
PM =PN
Now2PM = PM+PN S 1
= (PQ+QM)+(PR+RN)  p Y
= PQ+QS+PR+RS RN
= PQ+(QS+RS)+PR
= PQ+QR+PR 1
1
~PM == (PQ+QR+PR
> (PQ+Q ) "
Or
12.(b) | In Fig. 3, a triangle ABC is drawn to circumscribe a circle of radius 4
cm such that the segments BD and DC into which BC is divided by
the point of contact D are of lengths 6 cm and 8 cm respectively. If
the area of AABC is 84 cm?, find the lengths of sides AB and AC.
A
O
Sol. B 6cm D 8ecm ©
BF =BD=6cm 1
CE=DC=8cm
Let AF = AE=xcm
= AB=(6+x%) cm, AC=(8+x) cm & BC =14cm
Ar(AABC) =~[p] ‘T =X (28+2x) x4 =84 | 1
=14+x=21=x=7cm 1
= AB=13cm, AC =15cm | Yo+%
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13. Khurja is a city in the Indian state of Uttar Pradesh famous for the
pottery. Khurja pottery 1s traditional Indian pottery work which has
attracted Indians as well as foreigners with a variety of tea-sets, crockery
and ceramic tile works. A huge portion of the ceramics used in the country
is supplied by Khurja and is also referred as ‘The Ceramic Town’'.

One of the private schools of Bulandshahr organised an Educational Tour
for class 10 students to Khuna. Students were very excited about the trip.

Following are the few pottery objects of Khurja.

11 1

Students found the shapes of the objects very interesting and they

could easily relate them with mathematical shapes wiz sphere,
hemisphere, cylinder etc. Maths teacher who was accompanying the
students asked following questions :

(a) The internal radius of hemispherical bowl (filled completely with
water) in I is 9 em and radius and height of cylindrical jar in Il 1s 1.5
cm and 4 em respectively. If the hemispherical bowl is to be emptied
in cylindrical jars, then how many cylindrical jars are required ?

(b) If in the cylindrical jar full of water, a conical funnel of same height
and same diameter 1s immersed, then how much water will flow out
of the jar ?

Sol.

(@) Cylinder—h=4cm, r=1.5 cm:gcm

Volume of cylinder =rr?h
=m X (1.5)? X 4 cm?® 1
Radius of hemisphere R=9 cm

VVolume of hemisphere = %nR3

= % X 1 X (9)3cm? Ya
Let the number of cylindrical jars be n

:-an><(1.5)2><4=§><11><(9)3 y
2
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9X9X9X2

1
>n=———=>54 &
4Xx1.5x1.5X3
~ Number of cylindrical jars required = 54
. _ 3 _ A
(b) For conical funnel, r = S cm, h=4cm
. 1 1 22 3 3
=~ Volume of conical funnel ==mr2h ==X =Xx=>X=>X 4 1
3 3 7 2 2
66 .
== cm? of water will flow out. 2

Or

14.

Yoga is an ancient practice which is a form of meditation and exercize. By
practising yoga, we not even make our body healthy but also achieve inner
peace and calmness. The International Yoga Day is celebrated on 21t of
June every year since 2015.

To promote Yoga, Green park society in Pune organised a 7-day Yoga
camp in their society. The number of people of different age groups who
enrolled for this camp is given as follows :

Age Group [15—25|25-35 35—-4545—5H|55—-65|66—T5|75—85

Number of _
8 10 15 24

o

40 24 18
People

Based on the above, find the following :
(a) Find the median age of people enrolled for the camp.

(b If x more people of age group 65 — 756 had enrolled for the camp, the

mean age would have been 58. Find the value of x.
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Sol.

(a)

Age Group No. of people (f) cf
15-25 8 8
25-35 10 18
35-45 15 33
45-55 25 58
55-65 40 98
65-75 24 122
75-85 18 140
N

N =140, .. 5= 70, which corresponds to 55-65

~ Median class = 55-65
~ 1=55, f =40, cf =58, h=10

E—cf

Median = | + -2 f «h

70—-58
40

=55+
~ Median = 58

Xx10=55+3 =158

73
for
table

Yo

(b) Any student who has attempted the question (even if deleted) will be
awarded full credit of 2 marks

% k %k
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 14 questions. All questions are
compulsory.

(it) This question paper is divided into three sections — Section A, B
and C.

(iti) Section A comprises of 6 questions (Q. no. 1 to 6) of 2 marks each.
Internal choice has been provided in two questions.

(iv) Section B comprises of 4 questions (Q. no. 7 to 10) of 3 marks each.
Internal choice has been provided in one question.

(v) Section C comprises of 4 questions (Q. no. 11 to 14) of 4 marks
each. Internal choice has been provided in one question. It also
contains two case study based questions.

(vi) Use of calculator is not permitted.

SECTION A

This section contains 6 questions of 2 marks each.

1. (a) Find the number of terms in the following AP : 2
5,11, 17, ....., 203
OR
(b) Find the sum of the first 20 terms of an AP whose nth
term is given as a,, = 5 — 3n. 2
2.  Find the roots of the quadratic equation 9% - 6/2x+2=0. 2

3. How many spherical shots each having diameter 3 cm
can be made by melting a cuboidal solid of dimensions
18 cm x 22 cm x 6 cm ? 2
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4. The mode of the following distribution is 24 and the sum of all

frequencies is 50. Find the missing frequencies x and y. 2
Class Frequency
0-10 4
10 - 20 X
20 - 30 20
30 —-40 y
40 - 50 6

5. In two concentric circles, a chord of length 48 cm of the larger
circle is a tangent to the smaller circle, whose radius is 7 cm.

Find the radius of the larger circle. 2

6. (a) The product of two consecutive odd positive integers is

255. Find the integers, by formulating a quadratic

equation. 2
OR
(b) Find the value(s) of k for the quadratic equation,
(k + 3) x? + kx + 1 = 0, to have two real and equal roots. 2
SECTION B

This section contains 4 questions of 3 marks each.

7. Write the steps of construction for constructing a pair of
tangents to a circle of radius 4 cm from a point P, at a distance

of 7 cm from its centre O. 3
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(a)

(b)

OR

As observed from the top of a lighthouse 60 m high from
the sea level, the angles of depression of two ships are
45° and 60°. If one ship is exactly behind the other on the
same side of the lighthouse, then find the distance
between the two ships. [Use /3 = 1:732]

A 1-:6 m tall boy stands at a distance of 3 m from a
lamp-post and casts a shadow of length 4 m on the
ground. Find the height of the lamp-post.

The following frequency distribution shows the ages of
50 policyholders. Calculate the median age, if policies are
given only to persons having age 18 years onwards, but less

than 60 years.
Age Number of
(in years) Policyholders
Below 20 1
Below 30 12
Below 40 39
Below 50 46
Below 60 50

10. The table below shows the daily expenditure on food of

30/B/5

50 households of a locality. Find the mean daily expenditure.

Daily Expenditure Number of
(in J) Households

200 — 250 8

250 — 300 10

300 — 350 12

350 — 400 10

400 — 450 10
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SECTION C

This section contains 4 questions of 4 marks each.

11. (a) Iftwo circles touch each other externally, then prove that
the point of contact lies on the line joining their centres. 4

OR
(b) Prove that the lengths of two tangents drawn from an
external point to a circle are equal. 4

12. At a point on the level ground, the angle of elevation of the top
of a vertical tower is found to be o, such that tan o = % On
walking 192 m towards the tower, the angle of elevation P is

such that tan § = % Find the height of the tower. 4

Case Study -1

13. While buying an expensive item like a house or a car, it
becomes easier for a middle-class person to take a loan from a
bank and then repay the loan along with interest in easy
instalments.

Aman buys a car by taking a loan of ¥ 2,36,000 from the bank
and starts repaying the loan in monthly instalments. He pays
T 2,000 as the first instalment and then increases the

instalment by ¥ 500 every month.
(a) Find the amount he pays in the 25 instalment. 2
(b) Find the total amount paid by him in first 25 instalments. 2
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Case Study - 2

Conical bottom tanks in which an inverted cone at the bottom
is surmounted by a cylinder of same diameter, are very
advantageous in industry, specially where getting every last

drop from the tank is important.

Vikas designed a conical bottom tank where the height of the
conical part is equal to its radius and the height of the
cylindrical part is two times of its radius. The tank is closed

from the top.

(a) If the radius of the cylindrical part is 3 m, then find the

volume of the tank.

(b) Find the ratio of the volume of the cylindrical part to the

volume of the conical part.
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Strictly Confidential : (For Internal and Restricted use only)
Secondary School Examination
Term-I1, 2022

Marking Scheme : MATHEMATICS (Standard) (For VI)
(Subject Code : 041)

[ Paper Code : 30/B/5 ]

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. 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
Newspaper/ Website, etc., may invite action under IPC.”’

Evaluation is to be done as per instruction 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 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, marks should be awarded.

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.
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 (3) wherever answer is correct. For wrong answer ‘7’ be marked. Evaluators will
not put right kind of mark 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 in the left-hand margin and
encircled. This may be followed strictly.

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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10.

11.

12.

13.

14.

15.

16.

17.

If a student has attempted both option given in question, answer of the question deserving more marks
should be retained and the other answer scored out.

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

A full scale of marks (example 0-100 marks as given in Question Paper) has to be used. Please
do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours, i.e., 8 hours everyday 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).

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 a reply

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

o Wrong questionwise totalling on the title page

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

¢  Wrong grand total

e  Marks in words and figures not tallying

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

o 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 7 for incorrect answer).

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

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

Any unassessed portion, non-carrying over of marks to the title page, or totalling error detected by the
candidates 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.

The examiners should acquaint themselves with the guidelines given in the guidelines for spot
evaluation before starting the actual evaluation.

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.

The Board permits candidates to obtain photocopy of the Answer Book on request in an RT1 application
and also separately as a part of the re-evaluation process on payment of the processing charges.
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MARKING SCHEME
Secondary School Examination Term—Il1, 2022

MATHEMATICS (Standard) (For VI) (Subject Code : 041)

[ Paper Code : 30/B/5 ]

General Instructions:

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking.
The answers given in the Marking Scheme are suggested answers. The content is thus
indicative. If a student has given any other answer which is different from the one given
in the Marking Scheme, but conveys the meaning, such answers should be given full
weightage.

2. 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.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4. If a candidate has attempted a question twice, answer of the question deserving more
marks should be retained and the other answer scored out.

5. A full scale of marks - 0 to 40 has to be used. Please do not hesitate to award full marks
if the answer deserves it.

6. Separate Marking Scheme for all the three sets has been given.

7. As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to
obtain photocopy of the Answer book on request on payment of the prescribed fee. All
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.

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION-A
1.(a) Find the number of terms in the following AP :
5,11, 17, ..... , 203 Given
Sol. |APis 5,11,17,---, 203
—=a=5d=6and a, =203 1
203=5+(n—1)6 &
:n—lz%:% =n=34 Yy
Or
(b) Find the sum of the first 20 terms of an AP whose ntb
term is given as a, = 5 — 3n.
Sol. aph=5-3n=>g=2,a,=-1=d=-3 1
Soo =10[4+19(-3)] = -530 1
2. Find the roots of the quadratic equation 9x>—6/2x+2=0.
Sol. | 9x?—64/2x+2=0
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= 9x% —32x-3/2x+2=0
— 3X(3x—/2) —/2(3x—=+/2) =0

Yo

= (3x—v2)(3x—v2) =0 1
> x = ‘/32 ,‘/32 )
How many spherical shots each having diameter 3 cm
3. can be made by melting a cuboidal solid of dimensions
18 cm x 22 cm x 6 cm ?
Sol. | Volume of one lead shot = ﬂxgxﬁf cm? 72
3 7 \2
.. Number of lead shots = % 1
3 7 8
_ 18x22x6x3x7x8
4x22x27
=168 Yo
4. The mode of the following distribution is 24 and the sum of all
frequencies is 50. Find the missing frequencies x and y.
Class Frequency
0-10 4
10 =20 X
20-30 20
30 —40
40 - 50 6
Sol. 30+x+y=50 =x+y=20 Ya

Modal group is 20—30,
20—x

=24=20+—x10
40-x-y
20—X =x=12
= x10
40-20 y=8

Yo

Yo

Yo
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5. In two concentric circles, a chord of length 48 cm of the larger
circle is a tangent to the smaller circle, whose radius is 7 cm.

Find the radius of the larger circle.

Sol. Let R be the radius

= R? = (7)% +(24)? ” 1
2
N Y

=49 + 576 =625
= R=25cm 1
6.(a) The product of two consecutive odd positive integers is

255. Find the integers, by formulating a quadratic

equation.

Sol. Let two consecutive odd positive integers be x, x+2 Ya
s x(x+2) = 255
= x% +2x—-255=0 Y
= x? +17x—15x—255=0
= (x+17)(x-15)=0 Yo
=x=15
= Two consecutive odd positive integers are 15 and 17 Yo

Or

(b) Find the value(s) of k for the quadratic equation,
(k + 3) x2 + kx + 1 = 0, to have two real and equal roots.

Sol. (k+3)x*+kx+1=0

For equal roots, k? —4(k+3)1=0 1
Sk2—4k—12=0 72
>k=6-2 7
SECTION-B
7. Write the steps of construction for constructing a pair of

tangents to a circle of radius 4 em from a point P, at a distance

of 7 em from its centre O.

Sol. (i) Draw a circle of radius 4 cm with centre O

(i)  Take a point P at a distance of 7 cm from O

(iti)  Construct a circle with OP as diameter to intersect the first circle at Q
and R

(iv)  Join PQ and PR to get the tangents 3
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8.(a) | As observed from the top of a lighthouse 60 m high from
the sea level, the angles of depression of two ships are
45° and 60°. If one ship is exactly behind the other on the
same side of the lighthouse, then find the distance
between the two ships. [Use J3 =1-732]
Sol. AB
— =tan60°=+/3
AC v3 ) 04
60 600 (450
= AC=y=-==20{/3m
y N 1
60 m
E =tan45°=1
AD g
= AD=x=60m D 4>° . 6o A 1
£ CD=60-20V3=60-20x1-732 o>
= 60— 34-64 = 25:36 m < * g 1
(b) Or
A 16 m tall boy stands at a distance of 3 m from a
lamp-post and casts a shadow of length 4 m on the
ground. Find the height of the lamp-post.
Sol. | Let the height of lamp post be h m
tan 6 ==°=04m 1
Also tan 6 =2 1
7
»2=04
7 .
c
=>h=28m 4m D 3m 1
9 The following frequency distribution shows the ages of
. 50 policyholders. Calculate the median age, if policies are
given only to persons having age 18 years onwards, but less
than 60 years.
Age Number of
(in years) Policyholders
Below 20 1
Below 30 12
Below 40 39
Below 50 46
Below 60 50
Sol. 18-20 20-30 30-40 40-50 50-60
f 1 11 27 7 4
c.f. 1 12 39 46 50
Correct table | 1%
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Median class = 30-40

Median = 30 + 252‘712 x10 =34-8

. Median age is 34.8 years

Yo

10.

Sol.

The table below shows the daily expenditure on food of
50 households of a locality. Find the mean daily expenditure.

Daily Expenditure Number of
(in <) Households

200 — 250 8
250 -300 10
300 - 350 12
350 — 400 10
400 — 450 10

X, . 225 275 325 375 425
f 8 10 12 10 10
fi, : 1800 2750 3900 3750 4250

50
16450

Correct table

Mean = Z fiXi :16450:
S 50

329

~ Mean daily expenditure is X 329

SECTION-C

11.(a)

Sol.

(b)

Sol.

If two circles touch each other externally, then prove that

the point of contact lies on the line joining their centres.

Let LM be the common tangent at the point of contact R -
= /PRL =90°

ZQRL =90°
= PRQ =180°

Pe—

= R lies on PQ

Or
M
Prove that the lengths of two tangents drawn from an

external point to a circle are equal.

Correct given, to prove, construction
Correct proof

A

1%
2%
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12. At a point on the level ground, the angle of elevation of the top
of a vertical tower is found to be o, such that tan o = % On
walking 192 m towards the tower, the angle of elevation B is

such that tan 8 = % Find the height of the tower.

Sol. h__5 . (i) 1
Xx+192 12
h 3 1
and —=— ... i
X 4 () h
Solving equation (i) and (ii), we get
a
h=180m P 5
192 X
13. While buying an expensive item like a house or a car, it

becomes easier for a middle-class person to take a loan from a
bank and then repay the loan along with interest in easy
instalments.

Aman buys a car by taking a loan of ¥ 2,36,000 from the bank
and starts repaying the loan in monthly instalments. He pays
T 2,000 as the first instalment and then increases the
instalment by ¥ 500 every month.

(a) Find the amount he pays in the 25™ instalment.

(b)  Find the total amount paid by him in first 25 instalments.
Sol. | He pays 2000, 2500, 3000, - - - -

Itisan A.P. where a=2000, d =500 !

(@) ays = 2000+ 24 x 500 =2 14,000 1
The total amount paid in the 25" instalment is Z 14,000

(b) ;5 =22[2000 + 14000] 1

=% 2,00,000 1

The total amount paid by him in first 25 instalments is X 2,00,000
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Conical bottom tanks in which an inverted cone at the bottom

14.
is surmounted by a cylinder of same diameter, are very
advantageous in industry, specially where getting every last
drop from the tank is important.
Vikas designed a conical bottom tank where the height of the
conical part is equal to its radius and the height of the
cylindrical part is two times of its radius. The tank is closed
from the top.
(a) If the radius of the cylindrical part is 3 m, then find the
volume of the tank.
(b)  Find the ratio of the volume of the cylindrical part to the
volume of the conical part.
Sol. Let radius = r = Height of cone =r
Height of cylinder = 2r
(@ r=3m
V:nr2-2r+£nr2-r 1
3
= —qr’
3
= gx§x3x3x3=198 m>or 631 m® 1
(b)
Volume of cylinder 7r? - 2r
Volume of cone 1 1
§nr2 T
=8
= 1 1
i.e.6:1
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SARF faheT Y 1637 =T 8 |

w) @I THL T (39 11 T14) & 577 I9% J57 4 3% &7 3 | Uk 97 7
S1TR '/glch(*‘/ YT 137 77 8 | 59 @€ F 71 YR 375 STEIRT 97 7
e 8 1
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1. Wm%;al,az,ag,...ﬁﬂﬁ a_4:§ %,?ﬁa—(;?ﬂ?f%li\GQI
ag

ary

2x2 -2/2x+1=0
STaT

(@) ko 9 AW 3@ Hifoe S fore fgama ofiestor x2 + 5kx + 16 =0

qRedfreh qT FHH A & |

2. (&)

AT S : 293, 285, 277, ..., 53 o Yal <hl T&IAT 14 HINT |
AT

(@) UH J¥9 40 g qUIehi I ANTHA A hiC St 7§ 9T 2 |
4. Tafafega g==ft swarar aiferest 4, a, b, ¢ d1 d & 79 14 iT |

g7t 0-10 10-20 | 20-30 | 30—-40 | 40-50

TR 5 7 a 5 b

gl FRART 5 c 18 d 30
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 14 questions. All questions are compulsory.
(it)  This question paper is divided into three sections — Sections A, B and C.

(iti) Section A comprises of 6 questions (Q.no. 1 to 6) of 2 marks each. Internal
choice has been provided in two questions.

(iv) Section B comprises of 4 questions (Q.no. 7 to 10) of 3 marks each. Internal
choice has been provided in one question.

(v)  Section C comprises of 4 questions (Q.no. 11 to 14) of 4 marks each. Internal
choice has been provided in one question. It also contains two case study based
questions.

(vi)  Use of calculator is not permitted.

SECTION A

Question numbers 1 to 6 carry 2 marks each.

1. For the A.P.; aq, a9, ag, ... if 24 _ 2 , then find a6 2
ary 3 ag
2. (a)  Solve for x: 2
2x2 - 22x+1=0
OR
(b)  Find the wvalue(s) of k for which the quadratic equation
x2 + 5kx + 16 = 0 has real and equal roots. 2

3. (a) Find the number of terms of the A.P. :

293, 285, 277, ..., 53 2
OR
(b)  Find the sum of the first 40 positive integers divisible by 7. 2
4. In the following cumulative frequency table, find the values of a, b, c
and d. 2
Class 0-10 | 10-20 | 20—-30 | 30—-40 | 40-50
Frequency 5 7 a 5 b
Cumulative 5 . 18 d 30
Frequency

.30/6/1 3 P.T.O.




EEE
O

5.  dfc FrfaRaad stihsl 1 S8 240 8, T IH TRARAT X AA HINT :

¢ T G TRART %1
(T 7) &7
0-100 140
100 - 200 230
200 - 300 270
300 - 400 X
400 - 500 150

6. B0 1H, O I Al g & | PQ 3 PR Tmi@l @ &7 | fag Hivm
Iq34< PQOR wshiT ® |

R

p.d
\ 4

Q
STTHI 1
ECLERC]
Jo7 G&IT 7 G 10 T I 9% 97 & 3 3% 8 /
7. a3 @l iR 5 Wl % g Hehgw g @ifvT | fsan 5 5 9t 99 % T
fag &, forsan 3 9t Tl o W ToRi-t@n g <l AT hIT |
8.  Ueh &Nl o Sh W TSI Ush ok I oA & H 10 H. FW 7, @1 & 6 T
EIl <hl =t 1 I I 60° & 3N YBIE] o TR I 370 I 30° 7 |
TETS! I AT A HIT |
9. (F) TH M @I dc- oh YR Hl A 3R H=18 1 39 2 : 3
g o SHHI AT 1617 ¥4 Tt B | 94 1 FHal IE &I A

IR | (n= 22 <hifm)

7

HAAT
(@) s 10-5 9t et 91 o Th 3 Tl ol {TEemeht B 3-5 5 37
SATE 3 Ul o DI 3 WHIA H IR STAT T | 38 YehR & AH3TT hl
AT I I |
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5. Find the missing frequency ‘x’ of the following data, if its mode is 240 : 2
Daily Household | Number of
Expenditure Families
(in )
0-100 140
100 — 200 230
200 — 300 270
300 — 400 X
400 — 500 150
6. In Figure 1, O is the centre of the circle. PQ and PR are tangent
segments. Show that the quadrilateral PQOR is cyclic. 2
R
O
P >
Q
Figure 1
SECTION B
Question numbers 7 to 10 carry 3 marks each.
7. Draw two concentric circles of radii 3 cm and 5 cm. By taking a point on
the circle of radius 5 cm, construct the pair of tangents to the other circle
of radius 3 cm. 3
8. A man standing on the deck of a ship, which is 10 m above the water

level, observes that the angle of elevation of the top of a hill is 60° and
the angle of depression of the base of the hill is 30°. Find the height of the
hill. 3

9. (a)  The radius of the base and the height of a solid right circular

cylinder are in the ratio 2 : 3 and its volume is 1617 cm3. Find the

total surface area of the cylinder. (Take 7 = %) 3

OR
(b) A solid metallic sphere of radius 10-5 cm is melted and recast into
a number of smaller solid cones, each of radius 3-5 cm and height
3 cm. Find the number of cones so formed. 3
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2 APB = 90°.

A

Q
3T 2
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2 | fag A f6 2 AOB = 90°.

P < > Q
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10. A canal is 300 cm wide and 120 cm deep. The water in the canal is
flowing with a speed of 20 km/h. How much area will it irrigate in
20 minutes, if 8 cm of standing water is desired ? 3

SECTION C

Question numbers 11 to 14 carry 4 marks each.

11. (a) In Figure 2, two circles touch externally at P. A common tangent
touches them at A and B and another common tangent is at P,
which meets the common tangent AB at C. Prove that

2 APB = 90°. 4

Figure 2

OR

(b)  In Figure 3, PQ and LM are two parallel tangents to a circle with
centre O and another tangent AB with point of contact C

intersecting PQ at A and LM at B. Prove that £ AOB = 90°. 4
P < A > Q
O
C
L < >
- M
Figure 3
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The angle of elevation of the top Q of a vertical tower PQ from a point X
on the ground is 60°. From a point Y, 40 m vertically above X, the angle
of elevation of Q is 45°. Find the height of the tower PQ and the distance

XP. (Use 3 =1-732)
Case Study -1

Social work aims at fulfilment of human needs. Social workers aim to
open the doors of access and opportunity for those who are in greatest
need. Free education is a great social work. By doing so, we can remove
illiteracy from our society.

Rohan, being a social worker, wants to donate his land to the Village
Panchayat for opening of a school.

< 500 m >
e T
---ls R|--:
100 m X5 35
-z:|p Ql==:
ey kY
VvV B e = i i e e
Figure 4

Rohan’s land is in the form of a rectangle of dimensions
500 m x 400 m. The Village Panchayat decides to leave the area on all the
four sides of the land for grass and flowers. If width of x m land is kept
for grass and flowers on all the four sides (as shown in Figure 4);

(a) find the lengths PQ and QR if area of grass and flowers region
surrounding PQRS is 118400 m2.

(b)  Also, find the perimeter of the rectangle PQRS.

9 P.T.O.
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TR 3hg o | Tareey «fiar Aifcat 15 31 15 99 4 31feh oiferd 60 99 4 A
3T a1 AR ! &1 & STt B |

37y vilere] &Rl B
(79 7) &7
15 —20 2
20 — 25 4
25 — 30 18
30 — 35 21
35 — 40 33
40 — 45 11
45 — 50 3
50 — 55 6
55 — 60 2

(%) uiferel Gehi ol SIgeteh Y 1A HINT |
(@) difcTdl 9Tehl Sl HIETsh AT AT hIIT |
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Case Study - 2

Health insurance is an agreement whereby the insurance company
agrees to undertake a guarantee of compensation for medical expenses in
case the insured falls ill or meets with an accident which leads to
hospitalisation of the insured. The government also promotes health

insurance by providing a deduction from income tax.

An SBI health insurance agent found the following data for distribution
of ages of 100 policy holders. The health insurance policies are given to
persons having age 15 years and onwards but less than 60 years.

Age Number of
(in years) Policy Holders
15 -20 2
20 - 25 4
25 -30 18
30-35 21
35 -40 33
40 — 45 11
45 - 50 3
50 — 55 6
55 — 60 2

(a)  Find the modal age of the policy holders.

(b)  Find the median age of the policy holders.

11




Strictly Confidential — (For Internal and Restricted Use Only)

<Sec0ndary School Term II Compartment Examination, 2022)

Marking Scheme — Mathematics 30/6/1
Subject Code — 041

( 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. 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 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 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, marks
should be awarded.

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. 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(\/ ) wherever answer is correct. For wrong answer ‘X" be marked. Evaluators will not

put right kind of mark 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 totaled up and written in the left-hand margin and encircled. This may be
followed strictly.

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. j
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12.

13.
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15.

16.

. Ifastudent has attempted an extra question, answer of the question deserving more marks should be retaincm

and the other answer scored out.
No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

A full scale of marks (example 0-40 marks as given in Question Paper) has to be used. Please
do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours i.e. 8 hours every day and
evaluate 30 answer books per day in main subjects and 35 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.
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 totaling of marks awarded on areply.

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

* Wrong question wise totaling on the title page.

® Wrong totaling of marks of the two columns on the title page.

® Wrong grand total.

e Marks in words and figures not tallying.

¢  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.

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.

Any unassessed 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.

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

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

17. The Board permits candidates to obtain photocopy of the Answer Book on request in an RTT application and

also separately as a part of the re-evaluation process on payment of the processing charges. j
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QUESTION PAPER CODE 30/6/1
EXPECTED ANSWER/VALUE POINTS
SECTIONA

Question numbers 1 to 6 carry 2 marks each.

1. For the A.P; a, a,, a, ... if a—4=z, then find a—6.
a7 3 38

Ans. a_4:2:>a+3d:g
a; 3 at+t6d 3

= a=23d

a+5d _ 8d

3
ag a+7d 10d

4
5
2. (a) Solve for x:

2x2 - 22x+1=0
OR

N | =

N | —

(b) Find the value (s) of k for which the quadratic equation x2 + 5kx + 16 = 0 has real and equal roots.

Ans. (a) 2x%2-22x+1=0

2J2 + /8 — 8
X =
4
1 1
= X = ’
V2 V2
OR
(b) For real and equal roots, Disc = 0
25k —64 =0
64
2
=k =73
8
— +=
=k 5
3)

30/6/1
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3. (a) Find the number of terms of the A.P.:
293, 285, 277, ..., 53
OR

(b) Find the sum of the first 40 positive intergers divisible by 7.

Ans. (a) Here a =293, d = -8

t =293+ -1) (-8) =53

293 -8n + 8 =53

8n = 248

= n = 31

.. Number of terms = 31

OR

(b) 7,14, 21, ..., 40 terms

40
S, = 7{14 + 39 x 7}

=20 (14 + 273)

= 20 x 287

= 5740

4. In the following cumulative frequency table, find the values of a, b, ¢ and d.

Class 0-10 10 — 20 20 - 30 30 — 40 40 - 50
Frequency 5 7 a 5 b
Cumulative 5 c 18 d 30
Frequency

Ans. Herec=12,a=6,d=23,b=7

30/6/1 C))

N | —

N | =

N | =

N | =

—x4=2
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Ans.

30/6/1

Find the missing frequency ‘x’ of the following data, if its mode is 240:
DailyHousehold Expenditure (in %) Number of Families
0 - 100 140

100 — 200 230

200 — 300 270

300 — 400 X

400 — 500 150

Modal class = 200 — 300

f, = 270, f, = 230, f, = x, h = 100, [ = 200

Mode = [ + | —1=fo |y

270 — 230
_ 200 + % 100
240 = (540 — 230 - xj

o _ 40 x 100 o
= 310-x 7

0| =

1
2

In Figure 1, O is the centre of the circel, PQ and PR are tangent segments. Show that the quadrilateral

PQOR is cyclic.

In quadrilateral PQOR,
ZPRO + ZPQO = 90° + 90° = 180°
.. Quadrilater] PQOR is Cyclic.

Figure 1

®)

30/6/1
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SECTION B

Question numbers 7 to 10 carry 3 marks each.

7.

Ans.

Ans.

Ans.

30/6/1

Draw two concentric circles of radii 3 cm and 5 cm. By taking a point on the circle of radius 5 cm,

construct the pair of tangents to the other circle of radius 3 cm.

Correct and accurate construction.

3

A man standing on the deck of a ship, which is 10 m above the water level, observes that the angle of
elevation of the top of a hill is 60° and the angle of depression of the base of the hill is 30°. Find the

height of the hill.
Let DE = h and AC = BE =x

h

In ABDE, ; = tan 60°

h
LN

X
:>h: \/§X
In ABEC & 30° L
n - = tan = \/g
=X =103
~h=3x10/3=30m

.. Height of hill = (30 + 10) m = 40 m.

D
h
B 60 E
30°
10 10 m
A C

Correct Figure

1

N | =

N | =

1
2

1
2

(a) The radius of the base and the height of a solid right circular cylinder are in the ration 2 : 3 and its

volume is 1617 cm?. Find the total surface area of the cylinder. (Takem = 2)

OR

(b) A solid metallic sphere of radius 10.5 cm is melted and recast into a number of smaller solid cones,
each of radius 3.5 cm and height 3 cm. Find the number of cones so formed.

(a) Let the height of right cylinder = h

Base= — h

W | N

(6)

0| =
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2
2
~. Volume = n(—h) xh = 1617 1
3 2
, TP x3
= h’ = 3
2
= h = % = 10.5 1
Total surface area = 27r (I + r)
_ox 2 x707.5 1
7 2
_ 2 1
=770 cm 5
OR
. 4 3 1
(b) Volume of solid sphere = ETE (10.5) 5
1 2 1
Volume of Cone = gﬂ (3.5)°. 3 >
Let the number of cones be n
1 4
- nx—-m @353 =—m(10.5)° 1
3 3
4 (10.5)°
n= 735X 2
3 (3.5)
=126 1

.. No. of Cones formed = 126

10. A canal is 300 cm wide and 120 cm deep. The water in the canal is flowing with a speed of 20 km/
h. How much area will it irrigate in 20 minutes, if 8 cm of standing water is desired?

Ans. Width of canal = 3m
Depth of canal = 1.2m
Water is flowing at a spead of 20 km/h

@) 30/6/1
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1 . 20
. Length of water in = hr (20 min) = —km

3 3
20000
= —— m. 1
3
. . 20000
Volume of water flowing in 20 minutes = X3x1.2
= 24,000 m’ 1
24000
Area irrigated in 20 Minute = 8/100
= 300000 m* 1
SECTION C

Question numbers 11 to 14 carry 4 marks each.

11. (a) InFigure 2, two circles touch externally at P. A common tangent touches them at A and B and another
common tangent is at P, which meets the common tangent AB at C. Prove that ZAPB = 90°.

A C 5
P
Q
Figure 2
OR

(b) In Figure 3, PQ and LM are two Parallel tangents to a circle with centre O and another tangent AB
with point of contact C intersecting PQ at A and LM at B. Prove that ZAOB = 90°.

p A Q

30/6/1 8)
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12.

Ans.

30/6/1

(a) Here CA =CP

= Ll =212 (1) A 1
Again CB = CP
= Z3 =/4 ...(i1) 1

Adding (i) and (i1), we have

L+ L3=20+ 24 :

L1+ /2 + /3 + /4 = 180° (angles of AAPB) 1

- ZAPB = 90° 1

OR
(b) AADO = AACO

= /1 =22 () P T 7 Q |

Similarly /3 = /4 (i) of 1

o L1+ Z&= /2 + /3 (using (i) and (ii)) . a v
L1422+ 23 + 24 = 180° ’ 1

= /2 + /3 =90°

i.e. ZAOB = 90° 1

The angle of elevation of the top Q of a vertical tower PQ from a point X on the ground is 60°. From
a point Y, 40 m vertically above X, the angle of elevation of Q is 45°. Find the height of the tower PQ

and the distance XP. (Use /3 = 1.732)

Let QB = h, AB = XP =x Q Correct Figure 1
B
—Q = tan 45° h
AB

45°
h = x () A B %

40 m 40 m
60°
X P

40+h:tan60°:\/§ %

= 40 + h = /3p

) 30/6/1
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—40=h (V3 -1)

40 P+

h = x
N R TN R

=20 (1.732 + 1) = 54.64

=20 (V3 +1) 1

s PQ=h+40 =40 + 54.64 = 94.64 m.

N | =

XP = 54.64 m.

0| =

Height of the Tower = 94.64 m.
XP = 54.64 m
Case Study - 1

Social work aims at fulfilment of human needs. Social workers aim to open the doors of access and
opportunity for those who are in greatest need. Free education is a great social work. By doint so, we
can remove illiteracy from our society.

Rohan, being a social worker, wants to donate his land to the Village Panchayat for opening of a school.

400 m [X=3

Rohan’s land is in the form of a rectangle of dimensions 500 m x 400 m. The Village Panchayat decides
to leave the area on all the four sides of the land for grass and flowers. If width fo x m land is kept for
grass fand flowers on all the four sides (as shown in Figure 4);

(a) Find the lengths PQ and QR if area of grass and flowers region surrounding PQRS is 118400 m’.
(b) Also, find the perimeter of the rectangle PQRS.

10)



Ans.

14.

30/6/1

(a) Area of rectangle PQRS = 118400

= (500 - 2x) (400 — 2x) = 118400

= x? — 450x + 29600 = 0

= x =370 or x = 80

x = 370 is not possible,

. x =80

- PQ =500 - 160 — 340 m.

QR =400 - 160 = 240 m.

(b) Perimeter = 2(340 + 240) = 1160 m.

Case Study - 2

N | =

N | =

Health insurace is an agreement whereby the insurance company agrees to undertake a guarantee of
compensation for medical expenses in case the insured falls ill or meets with an accident which leads to
hospitalisation of the insured. The government also promotes health insurance by providing a deduction

from income tax.

An SBI health insurance agent found the following data for distribution of ages of 100 policy holders. The
health insurance policies are given to persons having age 15 years and onwards but less than 60 years.

Age (in years) Number of Policy Holders
15 — 20 2

20 - 25 4

25 - 30 18

30 - 35 21

35 - 40 33

40 — 45 11

45 — 50 3

50 - 55 6

55 - 60 2

(a) Find the modal age of the policy holders.

(b) Find the median age of the policy holders.

(1)

30/6/1
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(a)

(b)

30/6/1

30/6/1

Age Frequency Cumulative Frequency
15 - 20 2 2

20 - 25 4 6

25 - 30 18 24

30 - 35 21 45

35 -40 33 78

40 — 45 11 89

45 — 50 3 92

50 - 55 6 98

55 - 60 2 100

Here Max. frequency = 33, .. [ =35

f =33,f,=21,f,=11,h=35

f, — f
) _1+|——2 |n
~. Mode = (2f1—f0—f2}

_ 35+ ﬂj x5
66-21-11

= 36.8

N
N:IOO,?=5O

.. Median class is 35 — 40

Here [ = 35,1 =33, C =45

. Median = | + | 2 % h

12)

N | —

N | =

| —
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50-45
1

=35+ x5
33

N | =

=35+ 0.76 = 35.76

Here Modal age of the policy holders = 36.8 years.
and Median age of the policy holders = 35.76 years.

13) 30/6/1



