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81-H/E — T /Mathematics

arsferay ?@l‘ G897 / Instructions to the Students :
1. 39 30 TRE 3% ot T TR 9 0% Ja99T {gehe W Eied ¢,
oW B TH TR YR % @ U8 T Y S i W UE e H o w0 9
ferfm |

Write your eleven digit Register Number on the Question Booklet as
allotted in the admission ticket in the space provided at the top right
corner of this front page.

2. I8 U YRdenl Rag Siohe gRT UieT foRaT g1 & | UXie URY g o §Hg 31
9T GRETehT o JT0 9T ST e Tiet T S e foh Jelt U3 31equor € |

This Question Booklet has been sealed by reverse jacket. You have to cut
on the right side to open the Question Booklet at the time of
commencement of the examination. Check whether all the pages of the
Question Booklet are intact.

3. OMR 3T U5 [o--aR 3l § fear s |
OMR Sheet will be provided subject-wise separately.

4. 39 9T YA o ¥ | A9 Ot fava € qen ye foasa o fetr ster e
qReHT & |

This set of Question Booklets consists of three core subjects and each
subject has separate Question Booklet.
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81-H/E (RF/RR/PF/PR/NSR/NSPR)

5.

T o § 40 WeF ¥ T € | 39 TR R H A 120 A € |

(i) TIUT - U9 SFEH 1§ 40 A

(i) A - 999 FH® 41 80 TH

(i) ATATE &= - 799 A 81 ¥ 120 dF

40 questions are provided against each subject. This set of Question
Booklets contains 120 questions in all.

(i) Mathematics — Question Numbers 1 to 40

(ii) Science - Question Numbers 41 to 80

(ii) Social Science — Question Numbers 81 to 120

Tcdeh U9 Ueh 3feh 1 & | WHY YAl Sl IR 37 A § | U Wl I+
feT0 Wk 37 <A1 AWM | Toid IR & [6IT 0T Jodish el 8T |

Each question carries one mark. Answering all the questions is
compulsory and each correct answer will be awarded one mark. There will

be no negative marking for wrong answers.

TRIET % IR,

a) TR & § Uy |

b) OMR TR WF T U ST & G1Y WA MAGBR T el I el died
@R U F YT ®9 ¥ TR FHell FL | fmdl ot wiafte i S8 H1 T
T TUT OMR ST T T HIE TAfsd 9 7 e |
IO ;T YRAPT H AG TR W 20 % U @E ST € € A OMR
SR T R fIHhed ¢ F T UeT & SR el / FHlell St @ i
T T AT Y|

9 HE&AT 20) ® © O (38 Hae T [T E )

O O @ O

c) TFEl i TR ¥ OMR 3R T i 7 A, HIS AT [FhIS 3R 7 & 39 W
LA A |
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81-H/E (RF/RR/PF/PR/NSR/NSPR)

During the examination,

a) Read the questions carefully.

b) Completely darken / shade the relevant circle against Question
Number in the OMR Sheet using blue / black ball point pen. Do not

try to alter the entry and not to do any stray marks on OMR Sheet.

Example : In the question booklet, if C 1is the correct answer for

Question No. 20, then in the OMR Sheet shade the option C using

blue / black ball point pen as follows.

Question No. 20) @ @ @ ( This is an example only )
O O @ O

c) Do not fold, tear, wrinkle or staple on the OMR Sheet.

fordl off TIe U9 & AT Uh § 31Tk TMiel i el fhdT ST af U1 3TR TTeid

HIAT STEIT q&AT 39 i\('i'{ °h|$( Wqﬁm ST |

If more than one circle is shaded for a given question, such answer is

treated as wrong and no marks will be given.

3Tt qAT e d1eTh T OMR IR U5F H Yed STE U g&dlel T & |

Student and Room Invigilator should sign in the OMR Sheet in the space

provided.
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10. 3l et ST HAT g3 fIoT-aR OMR 3R U il WRIET &fet Big & gl
Fef At G T |

Candidate should return the subject-wise answered OMR Sheet to the

Room Invigilator before leaving the examination hall.

11. T% 1 Ye YRR & 3 § < 7T e W A TRl ¢ |

Rough work can be done in the space provided at the end of the Question

Booklet.

12. FopeleR, AR, TS Hiedl qul 37T Teiai-h SYHIUT i AT I eiet
% I TR E |

Calculators, Mobiles, Smart Watches and any other electronic equipment

are not allowed inside the examination hall.
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faug : nfora
Subject : MATHEMATICS

Freforfad ot / oTqut e TRk & fg SR frwen R T E) o
Hae T WEl AYAT W9 AfTw Sugw ¢ | I ¥ W fawew g 9
OMR 3¥ U | T/ Siet WEe U FRT TERT HTel &Y |

40 X 1 =40
Four choices are given for each of the following questions / incomplete
statements. Choose the correct answer among them and shade the correct

option in the OMR Answer Sheet given to you with a black / blue ball point
pen. 40 x 1 =40

fopll THIR 25t 1 n AT U8 o =4n+ 58 | A IHH1 5 &l 98 &
(A) 20 (B) 14

(C) 25 (D) 24

The nth term of an Arithmetic Progression is a = 4n + 5. Then its Sth

term is
(A) 20 (B) 14
(C) 25 (D) 24

TeT e HHERT 52 = 2 (2x + 3 ) l HHEH &Y H 3 & af ad 95 o
EﬁT'T

A) 5 (B) 6

C) 4 (D) -6

When the quadratic equation 5x2 = 2 ( 2x + 3 ) is expressed in the

standard form, the constant term obtained is
(A) S (B) 6

(C) 4 (D) -6
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3. x-2y=0 (_‘|"93|T3x+4y—20=0§

(A) wiqesT @ (B) WU T@md

(C) TR TEm (D) o Y@
x—2y=0and 3x+4y-20=0 are

(A) Intersecting lines (B) Coincident lines
(C) Parallel lines (D) Perpendicular lines

4. 3TONE T AT GHIHIOT I it 3G &
y

(2,4)

H

2 A(2,2)

(A) x+y=1ddl 2x-y=1
B) 2x+y=2 A& x+y=2
(C) 2x-y=2 dAM4x-y=4

D) y—-x=0 & x-y=1
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The pair of equations of lines as shown in the graph are

Yy

(2,4)

H

W

N

A(2,2)

(A) x+y=1and 2x-y=1
B) 2x+y=2 and x+y=2
(C) 2x-y=2 and 4x-y=4
(D) y—x=0 and x-y=1

A <1 =RE H Wash FHIHOT I x+ by +c, = 0 T a,x+byy+c, = 0

AR T@TE & o Otk T Fet GeY
a b c a b c
e B B | B L-l-
a, b, ¢ a, 2 )
a b a b
€ — == o) ;=2
4, b, 2 a,
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81-H/E (RF/RR/PF/PR/NSR/NSPR)

If the pair of linear equations in two variables a;x+ bly+c1 =0 and

a,x+b,y+c, =0 are parallel lines then the correct relation of the

2 2

coefficients is

a b c a b c
WoEegeE m el
2 2 2 2 2 2
a b a b
© — =t D) 7+ =—
2 2 2 as

6. AR I@ IH 2x+3y+7=0 T ax+ by + 14 = 0 TU @ &, A ‘@’ T

b’ & | AT BN
(A) 2TA13 (B) 3TAT2
(C) 4dT6 (D) 17272

If the pair of lines 2x + 3y + 7 =0 and ax + by + 14 = 0 are coincident
lines then the values of ‘a’and ‘b’ are respectively equal to

(A) 2and3 (B) 3 and?2

(C) 4and 6 (D) 1and?2

7. =Y gH@R SS T 2

A) 1, -1, =2, oo
B) 1,55 9, wevevreenn.
(C) 2, -2, 2, =2, e,

D) 1, 2, 4, 8 oo,
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Which of the following is an Arithmetic Progression ?

A) 1, -1, =2, ...

B) 1,5 9, weoreerrrnns

(C) 2, =2, 2, =2, e,

D) 1, 2, 4, 8 e,

TR #G1 -3, -1, 1, 3, ... FT 1131 9% &

(A) 23 (B) -23

(€ -17 (D) 17

The 11th term of the Arithmetic Progression -3, -1, 1, 3, ....... is
(A) 23 (B) -23

€ -17 (D) 17

fordl TR AGT & TUH 10 T&T T AHA 155 &, T4 I41 I & TIq 9 Ui
T TR 126 &1, o et T 10 aF U8 &I

(A) 27 (B) 126
(€) 29 (D) 25

The sum of the first 10 terms of an Arithmetic Progression is 155 and the
sum of the first 9 terms of the same progression is 126 then the 10th term

of the progression is
(A) 27 (B) 126

< 29 (D) 25
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81-H/E (RF/RR/PF/PR/NSR/NSPR)
10. GHEUT 2x2 + ax+ 6 =0 H TH oA 2 &, Al ‘@’ & T &
7

A) 7 B 3

7
© -7 D) -3

If one root of the equation 2 x?2 + ax+6 =0 is 2, then the value of ‘a’is

7
@ 7 ®

7
© -7 D -

11. fgoma TR0 px2 + g+ r = 0 1 ol €
(&) q*-4pr (B) q*+4pr
(C) p*-4pr (D) p* +4gr
The discriminant of the Quadratic equation px2 +gx+r =0 is
(&) q*-4pr (B) q*+4pr
(C) p*-4pr (D) p* +4gr
12. A4, x, 10 FACR S H &, @ x FH1 T O
A) 14 (B) -6
€ -7 (D) 7
If 4, x, 10 are in Arithmetic Progression the value of x is
(A) 14 (B) -6

€ -7 (D) 7
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13.

14.

81-H/E (RF/RR/PF/PR/NSR/NSPR)

e THROT ax2 + bx + ¢ = 0 % GoT &1

—bt b% - 4ac
(A) x =
2a
—b+t b2 + 4ac
B) x =
2a
. _ -b-yb?-4c
€) x = a
D) ~b+ ‘/bQ — 4ac
x:

N
Q

The roots of the quadratic equation ax? + bx+ c=0 are

— b+ b>

- 4ac
A —
(A) x a
2
B) x - —bi‘/b + 4ac
2a
. —b— 4b% - 4c
C) x = a
D) ~-b+ \/bQ — 4ac
x=

N
Q

QI (x-3) (x+2)=0F A&

(A -3, 2 (B) 3, -2
€ -3, -2 (D) 3, 2
The roots of the equation (x-3)(x+2)=0 are
(A -3, 2 (B) 3, -2

€ -3, -2 (D) 3, 2
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15. I 3T AN HE@A3T 1 IR 27 &, df T &
(A) 7 T™r 20 (B) 13Tl 14
(C) 1d™m 26 (D) —-13d4r- 14
If the sum of two consecutive integers is 27, then the integers are
(A) 7 and 20 (B) 13 and 14

(C) 1and?26 (D) - 13 and - 14

16. = ¥ sin 0 T 79 &

A
2
1
0
B Ve ©
w3 m 2
2
C 3 D) —
C) V3 (D) 5
In the figure, the value of sin 6 is
A
2
1
0
B 3 ©
a3 m 2
2
C 3 D) —
(C) V3 o) 3
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81-H/E (RF/RR/PF/PR/NSR/NSPR)
17. ( sin 30° + cos 60° - tan 45° ) T HM &AM
(A) 1 (B) -1
(C) 2 (D) O
The value of (sin 30° + cos 60° — tan 45° ) is
A) 1 (B) -1
€ 2 (D) O
18. 3 +sec20 SRR &AM
(A) 4 +tan?0 (B) 4 +cot?0
(C) 2 +cot?0 (D) 3+ cot?0
3 +sec?0 is equal to
(A) 4 +tan’0 (B) 4 +cot?0
(C) 2+ cot?0 (D) 3+ cot?0

19. fopdll @R & R o1 SHF W U fog @ ST AR % g ¥ 30 H R) E,
3T 0T 30° €, O HAR I HaTE g

(A) 10 "X (B) 30 HiX
(C) 1043 HiX (D) 3043 HiX

The angle of elevation of the top of a tower from a point on the ground,
which is 30 metres away from the foot of the tower, is 30°. Then the height

of the tower is
(A) 10m (B) 30m

(C) 1043 m (D) 3043 m

1112 (%) 13 of 32
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20.

21.

(sinexcosece)ah—ftl'ltfm

A) 2 B) 1
© - o £
The value of ( sin 6 x cosec 0 ) is

(A) 2 B) 1
© - o £

U A(x,, y;) T B ( x,, y,) B HAH a1 TE@e 1 7 fowg w0

F BTG T
X, + X Yy +y XH — X Y, - Y
2 1 2 1 2 1 2 1
A B
N ® | 25—, =25
X, +Y X, +y X, + X Y, +y
2 2 1 1 2 1 2 1
© | 252, 5 o | 22, 2

The formula to find the mid-point of the line segment joining the points

A(x;, y)and B( x,, y,) is

X, + X Y, +y X, — X Y, -y
2 1 2 1 2 1 2 1
®) —, 2 ® | 251, 25
X, +Y X, +y X, + X Y, +y
2 2 1 1 2 1 2 1
© —, = o | 21, 25
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23.

24.

81-H/E (RF/RR/PF/PR/NSR/NSPR)

gt (x,, y,) T (x,, y,) FATFFE

W - Py -u,)? B -x P -(yy-y )
© Jlx+x P =y +yy)? D) (xy+x P +(y,+y, )
The distance between the points (x;, Y;) and (x5, Yy) is
W x5 Py -u,)? B [y -x P -(y,-y )
© Jlx+xP=(y +yy)? D) (g +x P +(y,+y, )
3iTeRgl o ATUHR FEF T WhRI o TR T AT eIl &
(A) HEH (B) i
(C) e (D) W
The value among the observations of most repeated scores of the data is
(A) the mean (B) the mode
(C) the median (D) the range
7T SRR 7 AT B

AE® 1 3 5 7
(A) 16 (B) 5
(C) 1.6 (D) 4

The Mean of the following scores is

Marks 1 3 5 7
(A) 16 (B) 5
(C) 1.6 (D) 4
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25.

26.

T, SgeTeh T AIfeqehT § ey €

(A)
(B)
(€)

(D)

3 HIETehT = 2 AT + TgAh
3 HTEq = 2 HIeAeH + TgAh
HT‘%Z[=3IFF@ZIT=FF+6|W

SEOTH = 3 T + 2 HITEIHT

The relation among the Mean, Mode and Median is

(A)
(B)
(€)
(D)

3 Median = 2 Mean + Mode
3 Mean = 2 Median + Mode
Mean = 3 Median + Mode

Mode = 3 Mean + 2 Median

U HIT T AT S i TR quiqar s et § GH: STell STl & | Tiiete

T AT &I

(A)

(B)

(€)

(D)

S % ST T ST

1T o 3TId hT 37T

SO o I I A AT

ot oh AT o SeR

A cylinder made of wax is melted and recast completely into a sphere.

Then the volume of the sphere is

(A)
(B)
(€)

(D)

two times the volume of the cylinder
half the volume of the cylinder
3 times the volume of the cylinder

equal to the volume of the cylinder
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27.

28.

81-H/E (RF/RR/PF/PR/NSR/NSPR)

AT SRTeT T TeA-[o5 T A 1 T €
ST g — e g
) 5
W G x T HEr
®) 3
ST 9T + = g
© 5
ST 9T + = g
(D)

w

The formula to find the mid-point of the class interval is

Upperlimit— lowerlimit

A

(®) 5

(B) Upperlimit x lowerlimit
3

© Upper limit + lowerlimit
2

D) Upperlimit + lowerlimit

3

A ABCH XY || BC®, @

A
/X ] K
B > c
AX AC AX AY
A = == B — = —
AB AY BX CY
AX XY AB AC
©C) == =-— (D) = = =—=
BX AY BX AY
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81-H/E (RF/RR/PF/PR/NSR/NSPR)

In the A ABC, XY || BC then

/

%
/<

B C
AX _ AC AX _ AY
a) == = == B) 22 - 2%
AB = AY BX = CY
AX _ XY AB _ AC
C) == = 2= D) 22 - £&
BX = AY BX = AY

29. URT Il BT F1 STEeHRT X = ¥ DF FI AN FAW ¢
D

B 12 At F
(A) 642 HH (B) 342 T
(C) 4.2 9Ht (D) 8.4 9=y

Observe the given two triangles and then identify the length of DF in the

following :

B 6 cm ¢ E 12 cm F
(A) 642 cm (B) 3y2 cm
(C) 4.2cm (D) 8.4 cm
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30.

31.

81-H/E (RF/RR/PF/PR/NSR/NSPR)

A ABC ~ A POR & | A ABC &l &% = 64 o1 YUl & T A POR I

E%eT = 100 o Ul & | 9fg AB = 8 ¥HI a PO &I waTe BT
(&) 1294t B) 15 I
(C) 109H (D) 8|

A ABC ~ A POR. Area of A ABC = 64 cm? and the area of A POR = 100 cm?.

If AB= 8 cm then the length of PQ is
(A) 12 cm (B) 15cm

(C) 10 cm (D) 8 cm

A ABCH, | B = 90° T BD L AC® | A% AB= 6 &I, BC =8 ¥l al cD I

SEIERIU
A4 '\
10 9T
D
6 qHT
v C
B 8 qut
(A) 10 HH (B) 6.4 90
(C) 4.8 FHr (D) 3.6

1112 (%) 19 of 32
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In the A ABC, I_B =90° and BD 1 AC. If AB=6cm, BC =8 cm then

the length of CD is

A
N
10 cm
D
6 cm
v C
B 8 cm
(A) 10 cm (B) 6.4 cm
(C) 4.8cm (D) 3.6 cm

32. WEA A H G5 A¥W 0% at g W AT Teh T @1 W YR Gran 741 {6

OT=49d & | A ~ OTA = 30° al AT &'

30

(A) 4G (B) 29
() 243 gt (D) 443
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33.

81-H/E (RF/RR/PF/PR/NSR/NSPR)

In the given figure AT is a tangent drawn at the point A to the circle with

centre O such that OT =4 cm. If ZOTA = 30° then AT is

0
| 30° T
(A) 4cm (B) 2cm
(C) 243 cm (D) 44/3 cm

e ol § O %5 aTel 90 W PA, PBC ddT CD TF1 {@MW & | 3§ PC = 8 T
AT AP = 5 QI &, o TR CD i =g gl

A
- P
Oe
B
D
C
(A) 5 dHt (B) 3 At
(C) 8¥H D) 13 T
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34.

In the given figure PA, PBC and CD are the tangents to a circle with

centre O. If PC= 8 cm and AP = 5 cm, the length of the tangent CD is

4 p
0o )
D
c
(A) 5cm (B) 3cm
(C) 8cm (D) 13 cm
FreT & TTotd e ®
(A) TR I T TR @1 o I I U {9 W TRy ARl €
(B) S IO W TH TIA @1 Gidl et & df 98 g0 99 % T o5
T €
(C) o b WY VT a1 3HAS fog 3qent wel fog el &
D) I W et 05 T Qe et el W@ oY 0 ) @il ST

forean o oieed Bt &

The wrong statement in the following is

(A)
(B)

(€)

(D)

a tangent to a circle touches the circle exactly at one point

when a straight line is drawn to a circle it always passes through a
point on the circle

the point common to the circle and its tangent is called the point of
contact

the tangent drawn at any point to a circle is perpendicular to the

radius drawn at the point of contact
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35. WS O W W & 9 95 7 W TRl W@ g Wied 9Hg AT 61 ST =)0
T B 2
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Which is the next step of construction while constructing a pair of

tangents to a circle from an external point T’ given in the figure ?

@ [ o

X

(©) o}

(D)

1112 (%) 24 of 32
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36. fodl Mot T IS &% 616 a7 QUT § | T TMereh @l Brsam &

(&) 49 T (B) 14 ¥

(C) 219 (D) 7 9

The surface area of a sphere is 616 sq.cm. Then the radius of the same
sphere is

(A) 49 cm (B) 14 cm

(C) 21 cm (D) 7cm

37. T @ U™ T U T STECH

N l
(A) nrlh (B) mr(r+1)
© < x2n (D) nrl

The volume of a cone as shown in the figure is

h [
A) nr’h (B) nr(r+1)
(C) % nr?h (D) nrl

1112 (%) 25 of 32
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38.

39.

T 3T Gl T 3R & r T SMUR Broan qom A 9t Fam oot ferelt

VIR I T o1 TS &1t A i 1 G &

(A) (nr? + 2nrh) S QE (B) 2nrh @ HY

() %nrQh T g (D) (nr? + h) o 9

The formula to find the total surface area of a right circular based

cylindrical vessel of base radius r cm and height h cm opened at one end is

(A) (nr? +2nrh) cm? (B) 2nrhcm?

1

© 3 nrh cm?® (D) (nr? + h)cm?

foot o femm T TRl vig & UF [©AF F A% IS &R A B H I
ERS

—

(A) %nl(r1+r2) (B) %nh(r12+r22+rlr2)
(C) =nl(r +r,) D) =nl(r-r)
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40.

81-H/E (RF/RR/PF/PR/NSR/NSPR)

To find the curved surface area of a frustum of a cone as shown in the

figure the formula used is

—

1 1
(A) Enl(r1+r2) (B) Enh(r12+r22+r1r2)

(C) Ttl(r1+r

5 ) D) =l(r-ry)

1

Teh 3 T &1 $ol T $Hhe 462 I THI & | A IHAT Oh I STkt
308 & W &, A e % STER I &AheT ST

(A) 308 & TH (B) 231 & 9Hl
(C) 154 & 9Hl (D) 1078 & 9HT

The total surface area of solid hemisphere is 462 cmz. If the curved
surface area of it is 308 cm? , then the area of the base of the hemisphere
is

(A) 308 cm? (B) 231 cm?

(C) 154 cm? (D) 1078 cm?

1112 (%) 27 of 32



81-H/E (RF/RR/PF/PR/NSR/NSPR)

(% & & ford s )

( SPACE FOR ROUGH WORK )
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(% & & ford s )

( SPACE FOR ROUGH WORK )
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(% & & ford s )

( SPACE FOR ROUGH WORK )
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(% w1 F o 57 )

( SPACE FOR ROUGH WORK )

1112 () 31 of 32



81-H/E (RF/RR/PF/PR/NSR/NSPR)

1112 (%) 32 of 32



