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General Instructions :

Read the following instructions very carefully and strictly follow them :

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

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

(iv)  In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type questions,
carrying 2 marks each.

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

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

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

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

(ix)  Draw neat diagrams wherever required. Take T = 7 wherever required, if not stated.

(x) Use of calculator is not allowed.
SECTION A
This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20
1. If sin9=(\/5 — 1) cos 0, then :
(A) tan0=~/2 +1 B) cotf=~/2 +1
©) coto=~/2 -1 (D) tan6=+/2
2. If length of an arc of a circle subtending an angle 0 at the centre is numerically

equal to the area of the sector formed by it, then the radius of the circle is :

(A) 1 unit (B) 2 units
1
(C)  3units (D) E unit
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4. 3R BSA R A1 T A AT, BSAT ¢ AT ITERTI o ARG H1 16 T &, Al

R:r%:
A 1:2 (B) 2:1
© 8:1 (D) 1:8

5. 3ica=27310qurp=23 372 AHCF (a,b) ?:
Ay 27310 @) 210317
©) 23.37 o) 2737

6.  Ife Trfieror fenm 2x + 3y = 5 @AT 4x + ky = 10 % TaRfHd &9 4 3= 8A &, T kK’

HAAR

1
A 1 (B) 5
C 3 D) 6
©) 5 (D)

7. U 99 o1 ohg foig (2, - 3) W2 | Fle forelt =amd AB 1 fsig A3, - 10) 8, AT B %

IEELUERR
A) &1 B) 41
© (1,4 D) 1-9
8. TR 4x2-25=07%
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(C)  areafers quT i 7ot & (D) T & furg o aredfore 4o1 8
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3. There are 16 observations arranged in increasing order of their values in a data.

The median will be the value of :

(A) 8th observation

(B) 7t observation

(C)  average of 8t and 9™ observations

(D) average of 7t and 8t observations

4. If the volume of a sphere of radius R is equal to 16 times the volume of a

hemisphere of radius r,then R : ris :
(A 1:2 (B) :
© 8:1 D) 1:8

5.  1fa=27.30andb=2337 then HCF (a, b) is :
A) 27310 @) 210317

©) 23.37 D) 27.37

6. If the system of equations 2x + 3y = 5 and 4x + ky = 10 has infinitely many

solutions, then the value of ‘k’ is :

1
A) 1 (B) 5
©) 2 D) o6
2
7. The centre of a circle is at (2, — 3). If one end point of the diameter AB is
A(3, — 10), then the coordinates of B are :
(A) 41 B) 41
© (1,4 D) L-4
8. The equation 4x2—25=0 has:
(A)  no real roots (B)  real and equal roots
(C)  real and distinct roots (D)  real roots of same sign
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9.
A
D E
B > C
AD AE AD AE
(A) AB_CE (B) B AC
AD AE AD AC
© o= O o= ar
BD AC AB AE
10, Toh L@ S U o o1 a1 fe feigadl ot shredl €, sheetrl € -
(A)  SfrEm (B)  wuviyEr
(C) S (D) =
.2 2
A A
11. ?Tﬁ’tanA=i%,?ﬁsm T o8 TR
4 sec A
A 2 B
(A) 3 (B) 5
o > D 2
©) 5 (D) 4
12.  TF R TH 30 m FHeit AR & ER & T ET 2 | 6 I FR AR & SR &
104/3 m 3T g W E, Tl 56 HIAR 3 I 1 == T € :
(A)  30° (B)  45°
© 90° (D)  60°
13. TS r 9t 99 WSS T 919 I o hs 9 90° T hIVT AN Ll 7, Al S I oh
eaETe 1 SR ©
1 1
) )
(A) 6nr (B) 471:r
©) %nrz (D) w2
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In the given figure, if in A ABC, DE || BC, then which of the following equality

holds ?

A
D E
B > C
AD AE AD AE
A) == B —=—
AB CE AB AC
AD AE AD AC
© == D) ==
BD AC AB AE

A line which intersects a circle in two distinct points, is called a :

(A)  chord (B) tangent
(C)  secant (D)  diameter
3 sinzA + coszA
If tan A= —, then 1s equal to :
4 sec A
(A) : (B) :
3 5
©) ° (D) d
5 4

A car i1s moving away from the base of a 30 m high tower. The angle of elevation
of the top of the tower from the car at an instant, when the car is 10\/5 m away
from the base of the tower, is :

(A) 30° (B) 45°

© 90° (D) 60°

When degree measure of an angle subtended by an arc at the centre of a circle is

90°, the area of the corresponding sector of the circle of radius 1, is :

(A) %n@ (B) in@
(C) %n@ (D) nr?
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% 1 3T 1 | A I ! TTRIFAT S
(A) L (B) 2
7 7
©) 2 (D) 2
7 7
16. T DI from SIS T QeI 2-37ht it Te oISt G T A, (LCM) ®
@A) 1 (B) 99
C) 297 D) 300
17.  Ffe fgoma Tfieor x2 — 4x + 3= 0 F TH A 1 &, A qHU A€ :
(A) 4 B -4
© 3 D) -3
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(A) SAS (B)  SSS
C) AAA (D) RHS
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FATE |
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14.  The probability of selecting at random a 2-digit number from the first hundred

natural numbers, is :

9 9
(A) 100 B) 0
91 89
© 100 (D) 100

15. A number is chosen at random from the numbers — 3, — 2, — 1, 0, 1, 2, 3. The
probability that square of this number is less than or equal to 1 is :
1
A - (B)
7
3

© (D)

N NNV IS B S

7

16. The LCM of the smallest odd prime number and greatest 2-digit number, is :
A 1 B) 99
© 297 (D) 300

17.  If one root of the quadratic equation x2 — 4x + 3 = 0 is 1, then the other root is :

(A) 4 B) -4
< 3 D) -3
18.  Which of the following is not the criterion for similarity of two triangles ?
(A) SAS (B) SSS
(C) AAA (D) RHS

Questions number 19 and 20 are Assertion and Reason based questions. Two statements
are given, one labelled as Assertion (A) and the other labelled as Reason (R). Select the
correct answer to these questions from the codes (4), (B), (C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).

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

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

430/5/3 P.T.O.

Get More Learning Materials Here : & m @) www.studentbro.in



&

19. YT (1) g (-3, S)a?fx-amﬁéﬁ 3THFEE |

T (R) : T feig 1 o< Swehl y-37e1 & gt Feifed sear 2 |
20. AT (A): 2+ /2 T i EET Y |
T (R) : T JRIGE T ST AT U STANHT EE@AT 3 FRThe S631 T
U T Bt 2 |
LG LR G
FHGUS H 5 Hld oY S AT I4 8, 51 Jedah & 2 3% ¢ | 5x2=10

21. & TS BT H, ABCD, 10 cm ¥ST 1 T a1 & | TF ¥ & 5 cm Bisam &1 T
ISTETS 12T T R | WIieRd & T Sthel S SIS | (1= 3.14 wif)

D% C.
\B77

«—5cm—

22.  x ¥y % foQ gt ShIfST

y X
x+ —=47T4Y — +2y=35
2 3

23.  (a) <17E ATHG H, ABC h st @ 5 DE | BC, AD =3 cm, BD =4 cm
TUTAC = 14 cm ® | AE &Y a8 31 hifeq |

A
D E
B > C
3raT
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19.  Assertion (A) : The distance of the point (— 3, 5) from the x-axis is 3 units.

Reason (R) : Abscissa of a point gives the distance of the point from the y-axis.

20.  Assertion (A) : 2+ /2 is an irrational number.

Reason (R) : The sum of a non-zero rational number and an irrational number

is always an irrational number.

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

21.  In the given figure, ABCD is a square of side 10 cm. A sector of radius 5 cm is

cut out from one of the corners. Find the area of the shaded region. (Take © = 3.14)
D C

7 ,

10 cm

N

A

!
¥

22. Solveforxandy:
+ Y =4 and z +2y=5
X -~ an 3 y=

23.  (a) In the given figure, ABC is a triangle in which DE | BC, AD = 3 cm,
BD =4 cm and AC = 14 cm. Find the length of AE.
A

™
‘ O

430/5/3 Page 11 P.T.O.
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p

M

-
Q S R

24. & TE SAH H, 10 cm BT ATt T I T T S{TET AB I SAE 16 cm B | A TTB
T G T8 TORI-G@Ty P X et & | PA 3T @elTs 91 shitig |

d
X

B

25.  (a) g tan A = \/5 7, dl cos? A — sin? A T qH J1d ShiNT |

YT

V3
(b) A x sin 60° + cos 30° — tan 45° = -~ ®, T x T T T ShifSTT |

[ ue T
59 GUE H 6 7T IR qIcl 94 8, 1S A% % 3 3% 3 | 6x3=18
26. Ueh UTH hl HEAT! ol TUH S8 G99 G § Focd A7 ST © | 39 U™ i Teh 9K

3BT I, T8 W FfeAfad o 3T ot TTfiehdt 31d Fifee

() 49 TEEET

(i) 39 9I=T &

(i) 10FPEAE
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(b) In the given figure, PQR is a triangle in which PS and QT are altitudes
from P and Q respectively, intersecting each other at M. Prove that
AQSM ~ APTM.
P

M

-
Q S R

24.  Inthe given figure, AB is a chord of length 16 cm of a circle of radius 10 cm. The

tangents at A and B meet at P. Find the length of PA.
A

T,
X

B

25.  (a) If tan A = /3, then find the value of cos? A —sin? A.
OR

3
(b) If x sin 60° + cos 30° —tan 45° = B find the value of x.

SECTION C

This section has 6 Short Answer (SA) type questions of 3 marks each. 6x3=18

26.  The numbers on a die are replaced by the first six even numbers. The die is rolled
once. Find the probability that the number appearing on the die is :
(1) greater than 4
(i)  divisible by 3
(i)  nota multiple of 10

430/5/3 Page 13 P.T.O.

Get More Learning Materials Here : & m @) www.studentbro.in



[E]:E5
27. @IS HATHI H, Th I o IT0Td T BT PQR © 1 A1 PX = 10 cm, QY = 8 cm qeT
RZ=6 cm%,a%APQqu&mvam@[ﬁm

Q 8 cm Y R
8. () TagHRmE 5w smidmaerd |
JrraT
(b) FHARET TUEUSIE & x, y, z T w % W H1d HISY | x H AN
TurRgUe Hi fafe |
X
/\
3 y
/\
2 819
/\
3 z
/\
3 W
/\
13 7
29, TETE 4+/3x2 + Sx— 2/3 3 Y[ T I T YRHT AT IR F frer He Y
Gt TATiUa i |

30. (a) TAfaRaa iRaes awfisor e o fera g g i ;
x+2y=6 dIl 3x-2y=2

ST LTSI AT y-3781 R & BT o it o fAcerien oft ferfla |
argat
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27.  In the given figure, APQR circumscribes the circle. If PX =10 cm, QY = 8 cm
and RZ = 6 cm, then find the perimeter of A PQR.

Q 8 cm Y R

28. (a) Prove that /5 is an irrational number.
OR
(b) Find the values of x, y, z and w in the following factor tree. Also, write the

prime factorisation of x.

/\
2 y
/\
2 819
/\
3 Z
/\
3 w
/\
13 7

29.  Find the zeroes of the polynomial 4x/§ x2 + 5x — 2/3 and verify the relationship
between the zeroes and its coefficients.

30. (a) Solve the following system of linear equations graphically :
x+2y=6 and 3x —2y=2
Also, write the coordinates of the vertices of the triangle formed by these
lines and y-axis.

OR

430/5/3 Page 15 P.T.O.
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(b) 16N UE, IO WTET 6 THT IS hT TG 0T T sht SR © 5 N 3Teren
off | ocft QAT ST AT AAHH ST H 8 1 9 T IAUTA & | ITehT ST o6 o 6l

AT 1 AT |
31. (cosec O — sin 0) (sec O — cos 0) (tan O + cot 0) T T HINTT |
RC R
TS 43 SHIFRF T, SH TAFH 5 3% ¢ | 4x5=20

32. aﬁﬁﬁmﬁwﬁwwéﬁmmawﬁﬁﬁmﬁmﬁmﬁmqﬁ@a
ﬁ%%@@‘(@@ﬂ%ﬁm ﬁ%@aﬁﬁq%wmawﬁﬁwwﬁ

e 71
39 o ST @ e ey frg A
& TE 3Thfa H, IfE EG || CBAATFG || DB ¥, o g Fifsre fom B ?}i.

c

33. e S U SRR el T STEARITUT Toh WIae! it o AT 1 @ | STETI 3l
ST 14 cm € QAT S 31 HA Ha1 21 om 8 | 39 Sl shl 3L TAT AL AT A
% 2.50/cm? T X § TRA-SI9 (SAFEITET) e 1 T J1d AT | (T8 A 5T
[EEEEIR IR L)
34. (a) TrfRad sie § T 3o o 64 SToal o1 ARG S T auTan T & | afe
qTeT S @9 T 180 &, AT x 9T y o HIF J1d IS |

EEECERR:)) Tl T HEAT
110 — 130 7
130 — 150 6
150 — 170 9
170 — 190 13
190210 X
210 - 230 5
230 - 250 y
aroraT
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(b) 16 years ago, at the time of marriage, Ajay was 5 years elder to his wife.
The present ages of the wife and Ajay are in the ratio 8 : 9. Find their ages
at the time of their marriage.

31.  Simplify : (cosec 6 — sin 0) (sec 6 — cos 0) (tan 0 + cot 0).

SECTIOND
This section has 4 Long Answer (LA) type questions of 5 marks each. 4x5=20

32. If a line is drawn parallel to one side of a triangle intersecting the other sides in
distinct points, prove that it divides the other sides in the same ratio.
Use the above result to prove the following :

_ . AE  AF
In the given ﬁgure,C if EG || CB and FG || DB, then prove that — = ——

EC FD’
A
A\UB

G

F
D

33. A vessel is in the form of a hemispherical bowl surmounted by a hollow cylinder.
The diameter of the hemisphere is 14 cm and the total height of the vessel is

21 cm. Find the cost of electroplating the vessel from inside as well as outside

@ % 2.50/cm?. (Assuming that thickness of the vessel is negligible)

34. (a) The following distribution shows the weekly pocket allowance of
64 children of a locality. If the mean pocket allowance is ¥ 180, find the

values of x and y.

Pocket allowance (in%) | Number of children
110-130 7
130 - 150 6
150 - 170 9
170 — 190 13
190 -210 X
210-230 5
230250 y
OR

430/5/3 Page 17 P.T.O.
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(b)  T=faRaa stiskel 1 sIgete F1d shiT ;

Eal 1-3 | 3-5 | 5-7 | 7-9 | 9-11
ST 7 8 2 2 1
Afe IR HATFST 1 ATET 4.2 8, AT AT Tl & HTEA 1 HIT |

35. (a) SN SHATI GH O qUTTeh T ShITST Sk a1 ohT ATt 884 2 |

YT

(b) x*fATTAHRNT:

1500 1 1500

X 2 x + 250

CLESCS
59 GUE H 3 TRV ST SATLTRA/3TTH ARG/ IS8 STLTRA T4 8, 158 T4 % 4 3
gl 3x4=12

ThIOT AT - 1

36. ol % @Y W wie-afdhe 3 FRON & & HehT 2, S
(a) AT AT SR Ferell G €, 1 o 7T (fofeld o ST afret) Al bl =ged
¥ T < w1 &, frew i -afdhe grr e |
(b) A HIS St AR FHriaR ST HerH &, A1 A€ Ao S =Iget AT 1 ¥ Jar
2
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(b) Find the mode of the following data :
Class 1-3 3-5 5-7 7-9 | 9-11
Frequency 7 8 2 2 1

If mean = 4.2, then find the median using empirical relationship.

35. (a) Find two consecutive even positive integers, sum of whose squares is 884.

OR

(b) Solve for x :

1500 1 1500

X 2 x + 250

SECTIONE

This section has 3 case study based/source based/passage based/integrated units of

assessment of 4 marks each with sub-parts. 3Ix4=12
Case Study - 1

36. A short circuit can happen on electric poles due to several reasons, like

(a) If the insulation is damaged or old, it may allow the hot wires to touch with
neutral. This will cause a short circuit.

(b)  Ifthere are any loose wire connections or attachments, it will allow the live
and neutral wires to touch.

430/5/3 Page 19 P.T.O.
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An electrician has to repair an electric fault on a pole of height 5 m. He needs to

reach a point 1 m below the top of the pole to undertake the repair work.

Based on the above information, answer the following questions :

(1) What should be the length of the ladder that he should use which, when
inclined at an angle of 60° to the horizontal, enables him to reach the

required position ? 2
(1) (a) How far from the foot of the pole should he place the foot of the
ladder ? 2
OR
(b) What is the length of the ladder if its foot is kept at a distance of
4 m from the foot of the pole ? 2

Case Study — 2

37.  The marathon is a long-distance foot race with a distance of 42.195 km, usually
run as a road race, but the distance can be covered on trail routes. The marathon
can be completed by running or with a run/walk strategy. The marathon was one
of the original modern Olympic events in 1896.

Neha, a student of class X, wishes to participate in a marathon. She decided to
begin her practice by gradually increasing her running distance. In the first week,
she decided to run 3 km each day and increase the distance by 2 km each week,
1.e., in the second week she would run 5 km each day, in the third week she would
run 7 km each day and so on.

Based on the above information, answer the following questions :

(1) What distance will Neha cover each day of the 8t week of her practice ? 1
(i1)  In which week would she be able to run for 45 km each day ? 1
(1) (a) What is the total distance covered by Neha after 11 weeks, if she
practised for 5 days in each week ? 2
OR
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(b) Had she increased the distance by 3 km each week instead of 2 km
each week, in how many weeks would she have trained herself to
run for 42 km per day ? 2

Case Study -3

38.  Drones are used by military for surveillance purposes. These days, drones are also

used by individual entrepreneurs, SMEs and large companies to accomplish
various other tasks.

Law
enforcement
Aerial
photograph

Disaster
management

Entertainment

Wildlife
monitoring

Applications of
drones

Weather
forecast

Search and

y

Shipping and| | Geographical | (*precision
delivery mapping | | agriculture

A drone is flying over a rectangular field with vertices at A(— 100, 0), B(100, 0),
C(100, 150) and D(- 100, 150). The drone captures an image at a location (X, y).

Based on the above information, answer the following questions :

(1) Find the dimensions of the rectangular field. 1
(i1)  Find the distance between points A and C. 1
(1) (a) If a drone captures the image of an object P(x, y) on the rectangular
field, find the relation between x and y such that PA = PC. 2
OR

(b) If a drone captures the image of an object at a point Q whose x
coordinate is 0 and it is equidistant from points A and D, find the
coordinates of Q. 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
SUBJECT NAME MATHEMATICS (BASIC) (Q.P. CODE 430/S/3)

eneral Instructions: -

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

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

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

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

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

Evaluators will mark ( v') wherever answer is correct. For wrong answer CROSS ‘X” be marked.
Evaluators will not put right (¢') 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.

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

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

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

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

3 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 totaling of marks awarded on an answer.
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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.

Marks in words and figures not tallying/not same.

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

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

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

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.

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once again
reminded that they must ensure that evaluation is carried out strictly as per value points for each answer
as given in the Marking Scheme.
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MARKING SCHEME MATHEMATICS (BASIC) 430/S/3

SECTION A
This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20
1. If sinEll—{-,-‘rE—]}cm 4, then
(A) tanfB= 2 +1 By cotB=+2 +1

(C) cotB=42 —1 (D) tanEﬁ—w.E

Answer (B) cotd =+/2 +1 1

2, If length of an arc of a circle sublending an angle 8 at the centre is numerically

equal to the area of the sector formed by it, then the radius of the circle is

(A) 1 unit (B) 2 units
1
() 3units (D) = unit
P2
Answer (B) 2 units 1
3 There are 16 observations arranged in increasing order of their values in a data.

The median will be the value of :

(A) 81 observation

B) 71 observation

(C)  average of 8t and oth ohservations

(D)  average of 7th and 8t observations

Answer (C) average of 8™ and 9" observations 1

4, If the volume of a sphere of radius R is equal to 16 times the volume of a

hemisphere of radius r, then R : ris;

(A) 1:2 By 2:1
)y 8&:1 (D) 1:8
Answer (B) 2 : 1 1

5. Ifa=2"3"0andb=2337 then HCF (a, b)is -

(A) 27.31{3 (B) 2]0_3]7
© 2337 @) 27.37
Answer (C) 23.37 1
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6. If the system of equations 2x + 3y = 5 and 4x + ky = 10 has infinitely many
solutions, then the value of *k™ s :
(A) 1 B -
2
3
C — |8 6
(<) B (1)
Answer (D) 6
7. The centre of a circle is at (2, — 3). If one end point of the diameter AB is
A3, — 10), then the coordinates of B are :
(A) 1) B) (=4.1)
(€ (1.4) D) (-1.-4)
Answer (C)(1, 4)
8. The equation 4x*—25=0 has:
(A)  noreal roots (B)  real and equal roots
() real and distinet roots (D) real roots of same sign
Answer (C) real and distinct roots 1
9, In the given figure, if in A ABC, DE | BC, then which of the following equality
holds ?
A
R > C
AD  AE AD  AE
(A)  —=— B) —=—
AB  CE AB  AC
AD  AE AD AC
© —=— o 22
BD AC AB  AE
AD AE 1
Answer (B) —=—
AB AC
10. A line which intersects a circle in two distinct points, is called a :
(A0 chord (B) tangent
(i secant ] ] (I diameter
Answer (C) secant 1
@ @) www.studentbro.in
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. 2 2
s A +cos” A

3
11. If tan & = —, then is equal to
4 sec A
4 4
(A) 7 (B) =
3 3
C > D >
(C) 5 (L) n
4 1
Answer (B) 5
12, A caris moving away from the base of a 30 m high tower. The angle of elevation
of the top of the tower from the car at an instant, when the car is l{lﬁ m away
from the base of the tower, is :
(A)  30° (B) 457
() 90° (D) 60
Answer (D) 60° 1
13.  When degree measure of an angle subtended by an arc at the centre of a circle is
90°, the area of the corresponding sector of the circle of radius r, is :
l 1
(A)  —m? B) —m?
6 4
1
(C) Emi (D) 7l
1 1
Answer (B) =zr?
4
14.  The probability of selecting at random a 2-digit number from the first hundred
natural numbers, is :
(A ’ (B ’
A T " 1o
91 B9
€y — Dy —
100 100
1

9
Answer (B) —
(B) 10
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15. A number is chosen at random from the numbers — 3, — 2, — 1,0, 1, 2, 3. The
probability that square of this number is less than or equal to 1 is :
l 2
(A — B -
3 3
<y - D) =
3 1
Answer (C) 2
16.  The LCM of the smallest odd prime number and greatest 2-digit number, is
Ay 1 By 99
iy 297 (D) 300
Answer (B) 99 1
17.  [If one root of the quadratic equation %2 —4x +3=01is 1, then the other root is :
(A) 4 B -4
(C)y 3 Dy -3
Answer (C) 3 1
18.  Which of the following is met the criterion for similarity of two triangles 7
(A) SAS (B) S88
(C)  AAA (D) RHS
Answer (D) RHS 1
Questions number 19 and 20 are Assertion and Reason based questions. Two statements
are given, one labelled as Assertion (A) and the other labelled as Reason (R). Select the
correct answer to these questions from the codes (A), (B), (C) and (D) as given below.
(A)  Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of Assertion (A).
(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.
19. Assertion (4) - The distance of the point (— 3, 5) from the x-axis is 3 units.
Reason (R) : Abscissa of a point gives the distance of the point from the y-axis.
Answer (D) Assertion (A) is false, but Reason (R) is true. 1
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20 Assertion (4) - 2+ s;E is an irrational number.
The sum of a non-zero rational number and an irrational number

Reason (R) :
is always an irrational number,

Answer (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of Assertion (A).
SECTION B

This section has 5 Very Short Answer (VSA) type questions of 2 marks each. Sx2=10

21.  In the given figure, ABCD is a square of side 10 cm. A sector of radius 5 cm is
cut out from one of the comers. Find the area of the shaded region. (Take = 3.14)

D
7’ '
10 cm
ﬁ\ %B\I’
—35cm—»
Solution: Area of the shaded region = area of square - area of sector V2
90 1
= (10)> ———7(5)*
(10) 360 (%)
100 _3.14x25
4
= 80.38 sg.cm 2
22. Solve for x and v :
v X
x+—=4 and — +2y=5
2 3 l
Solution: On solving the given equations, we get x =3 andy = 2 1+1

m @ www.studentbro.in
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23, (a) In the given figure, ABC is a triangle in which DE | BC, AD = 3 cm,
BD =4 cm and AC = 14 cm. Find the length of AE.
A

OR

(b  In the given figure, PQR is a triangle in which PS and QT are altitudes
from P and ©Q respectively, intersecting each other at M. Prove that
AQSM ~ APTM.

P

M

Q 5 R

Solution:(a) Let AE = x cm

AsDE || BC, 2£2=4 1
DB EC
3 X 15
4 14-x s

= x=6cm =AE =6 cm

OR
(b) In AQSM and A PTM 1
ZQSM = ZPTM (each 90°) 1/2
ZQMS = ZPMT (vertically opposite angles) /2
" AQSM ~ A PTM (AA criteria) 1

24,  Inthe given figure, AB is a chord of length 16 ¢m of a circle of radius 10 em. The
tangents at A and B meet at P. Find the length of PA.
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Solution: In A OQA
0Q?=10?"82= 0Q = 6cm
Let PQ = x cm
- In A AQP, PA%2 = x> + 82 2
In A OAP, PA? = (x+6)% - 10? 2
= (X+6)%-10%= x2 + 8
= X= % 1/2
3
2
32 40 V.
= PA= || 2] 187 == cm ?
3 3
25.  (a) If tan A = -J?T then find the value of cos? A —sin? A,
OR
3
(b) If % sin 607 + cos 30% —tan 45° = 5 find the value of x.
Solution:(a) tan A =V3 = A=60 Ve
cos” A — sin” A= cos’ 60° — sin®60°
N2 V32 2+12
=) - (%)
__1 2
T2
OR
_ V3
(b) ‘X sin 60° + cos 30° —tan 45° = T
1
=>Xx = % or 23£ 1
SECTION C
This section has 6 Short Answer (SA) type questions of 3 marks each. 6x3=18
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26.  The numbers on a die are replaced by the first six even numbers. The die is rolled
once. Find the probability that the number appearing on the die is :
(i) greater than 4
(ity  divisible by 3
(iii)  nota multiple of 10

Perimeter of A PQR = PQ +QR +PR = 48 cm

Solution: (i) P (number greater than 4) =g or %
. R 2 1
(ii) P(number divisible by 3) = 5 or 3
. 9)
(iii) P(number not a multiple of 10) = 5 1
27.  In the given figure, APQR circutmcr_if;-;s the circle. If PX =10 cm, QY = 8 cm
and RZ = 6 cm, then find the perimeter of APQR.
p
Q 8cm Y R
Solution: RZ = RY =RY =6 cm
QX = QY = QX =8cm the length of tangents drawn from
an external point to a circle are
PZ=PX =PZ=10cm equal 1
PQ =PX+ QX =18 cm
QR = QY + YR = 14 cm 115
PR =PZ +ZR =16 cm
1
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28. (a) Prove that 4/5 is an irrational number.
OR
(b) Find the values of x, y, z and w in the following factor tree. Also, write the

prime factorisation of x.

Solution:(a) Let us assume that V/5 is a rational number.

So it can be expressed in the form p/q where p, q are co-prime integers and q#0

V5 = p/q 1
On squaring both the sides we get,

= 5= (p/q)’

= 502 = P2 (1) 15

So p? is divisible by 5 = p is divisible by 5
= p = 5m, for some integer m

= P2 =25M2 (2)
From equations (1) and (2), we get,

592 = 25m?

= q2 = 5m?2

= 2 is divisible by 5 = q is divisible by 5 1

Hence, p, g have a common factor 5. This contradicts our assumption that they
are co-primes.

.
So, V5 is an irrational number. 2
OR
7
(b) w=13 x 7 =91 2
1
z=091 x 3 =273 /2
7
y =2 x 819 = 1638 2
1A
X = 1638 x 2 = 3276
1

3276 =2 x 2 x 3 x 3 x 7x 13
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29, Find the zeroes of the polynomial 41.-5:&1 + 5% — E-JE and verify the relationship
between the zeroes and its coefficients.

Solution: 4v3x2 +5x-2/3=0 cm :)(4X—\/§X\/§X+2)=O 1
X:ﬁ—i 1 1
4’ \/é o+ 1>

V3 2 -5 —(Coeff.of x)

Sum of the zeroes= —-—==—-== 1
4 J3 43  Coeff.of x* /2
3 -2 —2v3 _ Constant term
Product of the zeroes = £><— = V3 = > )
4 J3 43  Coeff.of x
30.  (a) Solve the following system of linear equations graphically :
x+2y=6 and 3x-2y=12
Also, write the coordinates of the vertices of the triangle formed by these
lines and v-axis.
OR
(b) 16 years ago, at the time of marriage, Ajay was 5 years elder to his wife.
The present ages of the wife and Ajay are in the ratio 8 : 9. Find their ages
at the time of their marriapge.
Solution:(a)
. /
~ 4{-2y=2
| \K L
2
1 \wﬁ
0 // 4
/_1 (0,-1)
Drawing the graph of x+2y=6 1
Drawing the graph of 3x - 2y = 2 1
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Solution x=2 andy =2 2

Vertices of the required A are (0,3),(0,-1) and (2,2) 2

OR
(b) Let Ajay’s age at the time of marriage be x years
Let wife’s age at the time of the marriage be y years
A.T.Q.
X=Y+5  cmmmmmmmmemmemmeoeees (1)

y+16 8
== 8x -9y =16 ------------ 2
X+16 9 = Y (2)

Solving (1) and (2) to get

X =29 and y =24 Vo1

.. Ajay’s age at the time of marriage = 29 years and his wife’s age =24 years

31.  Simplify : (cosec 8 — sin 8) (sec 8 — cos 6) (tan 6 + cot 6).

Solution: Given expression is
1 ] 1 sin @ cos 6
- (sin@ — s 9) (cos@ cos 9) (cos@ + sin 6) 1
_(1—sin2 9) (1—cos2 9) (sin2 6+cos? 9)
“\ sing cos 6 cos 0 sin 6 1
(cos2 9) (sin2 9) ( 1 ) _1
sin @ cos 0 cosOsing/) 1

SECTIOND

This section has 4 Long Answer (LA) type questions of 5 marks each.

4x5=20

32, Ifaline is drawn parallel to one side of a triangle intersecting the other sides in
distinct points, prove that it divides the other sides in the same ratio.
Use the above result to prove the following :
. AF

A
In the given figure, if EG || CB and FG || DB, then prove that — = .
C EC FD
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Solution (a)Given: In A ABC, DE || BC
. AD _ AE
To Prove: OB = Ec
Construction: Join BE, DC and draw DM 1 AC and EN L AB V2
Proof:
ar(AADE) _ %XADXEN _ ﬂ (I)
ar(ABDE) _1%><DB><EN ~ DB 115
ar(AADE) _ EXAEXDM _ E ..
and ar(ACDE) XECXDM " EC (ii)
A BDE and A CDE are on the same base DE and between the same parallels DE
and BC.
. ar (A BDE) = ar (A CDE) (iii) 2
From (i), (ii) and (iii)
AD _ AE V2
DB EC <
PaNaN
In AABC,EG || CB A B
. AE _AG . \Q/
" EC GB — (v F /
In AADB, FG || DB 1%
. AG_aF
" GB  FD — W
: AE _ AF 1
from (iv) and (v) = = D /2
33, A wvessel is in the form of a hemispherical bowl surmounted by a hollow cylinder.
The diameter of the hemisphere is 14 cm and the total height of the vessel is
21 c¢m. Find the cost of electroplating the vessel from inside as well as outside
@ 2.50/em?, {Assuming that thickness of the vessel is negligible)
. . . 14
Solution: Radius of the hemisphere = 5= 7cm V2
21 cm Height of the cylinder =21 -7 =14 cm A
\____/ Surface area to be electroplated
&~ . .
14 cm = 2(CSA of hemisphere + CSA of Cylinder) ”
= 2(2nr? + 2nrh)
= 22 72 22
=2(2x2x72+2xZx7x 14) 141
= 1848 sq. cm 2
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Cost of electroplating the vessel
from inside as well as outside =3 2.50 x1848 = ¥ 4,620

1
34, a) The following distribution shows the weekly pocket allowance of
64 children of a locality. If the mean pocket allowance is ¥ 180, find the
values of x and y.
Pocket allowance (in¥) | Number of children
110-130 7
130 - 150 6
150170 9
170 - 190 13
190 -210 X
210-230 5
230-250 y
OR
(b)  Find the mode of the following data :
Class 1-3 3-5 5-7 7-9 | 9-11
Frequency 7 R 2 2 1
If mean = 4.2, then find the median using empirical relationship.
Solution:(a)
Pocket allowance Number of Xi fi Xi
(in %) children (fi)
110 - 130 7 120 840
150 - 170 9 160 1440 correct tz
170 - 190 13 180 2340
190 - 210 X 200 200 x
210 - 230 5 220 1100
230 - 250 y 240 240 y
40+x+y 6560 +200x +240y
A.T.Q.
40 + X +y =64 =X+ Yy =24 -------m-mm-mee- (1) 1
f.x;
Mean = L
i
6560 +200 x + 240
180= y
64
= 5X + 6y =124 ----mmmemmmmmemeeeeees (2) 1
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Solving (1) and (2) to get

— (x=20)(x+22)=0

x=20 andy =4 Vo + o
OR

(b)

Class Frequency

1-3 7

3-5 8

5-7 2

7 -9 2

9-11 1

Modal class : 3-5
Mode = /+ — 1 —To
2f, —fg — o
Mode = 3 —8 7 X 2 2
ode =St 8—7-2 )
2
=3+ 7= 3.29(approx.)
3 Median = Mode +2 Mean
3.29+2x4.2 L
Median= ———— ialals
= 3.89 (approx.) 2
35.  (a) Find two consecutive even positive integers, sum of whose squares is 884.
OR
(b) Solve for x :
1500 1 1500
X 2 x+250
Solution: (a) Let the consecutive even positive integers be x and x+ 2 1
A. T.Q. X%+ (x+2)? = 884 1
= x2+2x—440 =0
1>
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= x =20, x=-22 (Rejected) 1
. Numbers are 20 and 22 ;
/2
OR
_ 1500(x +250) —1500(x) 1 1V
Solution: (b) X0r 250) =5 2
= x*+250x— 750000 =0 1%2
1
=> (x—750)(x +1000) = 0
= x =750, x =-1000 Yo+14

SECTIONE
This section has 3 case study based/source based/passage based/integrated units of

assessment of 4 marks each with sub-parts. 3x4=12

Case Study -1

36. A short circuit can happen on electric poles due to several reasons, like
(a) If the insulation is damaged or old, it may allow the hot wires to touch with
neutral. This will cause a short circuit.

(b) If there are any loose wire connections or attachments, it will allow the live
and neutral wires to touch.
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An electrician has to repair an electric fault on a pole of height 5 m. He needs to
reach a point 1 m below the top of the pole to undertake the repair work.
Based on the above information, answer the following questions :

(1) What should be the length of the ladder that he should use which, when
inclined at an angle of 60° to the horizontal, enables him to reach the

required position ? 2
(i1) (a) How far from the foot of the pole should he place the foot of the
ladder ? 2
OR
(b) What is the length of the ladder if its foot is kept at a distance of
4 m from the foot of the pole ? 2
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Solution:

N

(i) In ABDC, letBC = x

sin60° =2
X
V3 4
=>—=-—
2 X
- 8 8v3
X=—mor——m
V3 3
. _ 8 8V3
..Length of the ladder = 7 mor—-m
(i) (@) inaBDC, letDC=y
tan60° = —
4
>V3=-
y
4 43
=— mor——m
... foot of the ladder should be placed at a distance of % m from the foot
of the pole OR
(b)

1
1

1

15
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(b) Let angle be 6.

In A BDC,

tanf= %:1: 6=45°

Now cos45° = — = - % _ Bc —4y2
BC 2 BC
..the length of the ladder if its foot is kept at a distance of 4m from the
foot of the pole is 42 m

1A

12

37.  The marathon is a long-distance foot race with a distance of 42.195 km, usually
run as a road race, but the distance can be covered on trail routes. The marathon
can be completed by running or with a run/walk strategy. The marathon was one

of the original modern Olympic events in 1896.
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Neha, a student of class X, wishes to participate in a marathon. She decided to
begin her practice by gradually increasing her running distance. In the first week,
she decided to run 3 km each day and increase the distance by 2 km each week,
i.e., in the second week she would run 5 km each day, in the third week she would
run 7 km each day and so on.
Based on the above information, answer the following questions :
(i) What distance will Neha cover each day of the 8t week of her practice ? !
(i)  In which week would she be able to run for 45 km each day ? 1
(iii) (a) What is the total distance covered by Neha after 11 weeks, if she
practised for 5 days in each week ? 2
OR
(b) Had she increased the distance by 3 km each week instead of 2 km
each week, in how many weeks would she have trained herself to
run for 42 km per day ? 2

Solution: (i) Distance covered in each day of the 8™ week = 3 + 7(2) = 17 km
(i) 45=3+4+(n-1)2 = n=22
(iii) 51, =2 (2 X 3+10x 2)
= 143km
Total distance covered by Neha after 11 weeks practicing 5 days in each week

= 143 x 5 =715 km
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OR
42 =3 + (n-1)3 1
= n=14 1

Neha would have trained herself to run for 42 km per day in 14 weeks.

38.  Drones are used by military for surveillance purposes. These days, drones are also
used by individual entrepreneurs, SMEs and large companies to accomplish

various other tasks.

Law

enforcement

forecast

Aerial
photograph
Search and
Shippang and rescug
delivery

A drone is flying over a rectangular field with vertices at A{(— 100, 0), B(100, 0},
C(100, 150) and D{— 100, 150). The drone captures an image at a location (x, v).

Disaster
management

Entertainment

Wildlife
monitoring

Applications of
drones

Geographical
mapping

Precision
agriculture

Based on the above information, answer the following questions :

(i) Find the dimensions of the rectangular field. !

(ii) Find the distance between points A and C. !

(iii)  (a) If a drone captures the image of an object P(x, ¥) on the rectangular
field, find the relation between x and y such that PA = PC. 2

OR
(b)  If a drone captures the image of an object at a point @ whose x
coordinate is 0 and it is equidistant from points A and D, find the
coordinates of Q. 2

Solution(i) Dimensions of the rectangular field are 200 units and 150 units 1

- AC =4/(200)? + (150)’
(i) 1
=250

(iii) PA = PC = (x+100)?+ y2 = (x - 100)? + (y - 150)2 1

= 4x +3y =225 1

OR
Let coordinates of Q be (0,y)
QA = QD

= (04+100)%+ y2 = (0 + 100)2 + (y - 150)? 1

y =75 V2

The coordinates of the point Q are (0,75) A
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