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81-M/E — T /Mathematics

ferememian |l / Instructions to the Students :
TreTen (e shetear =m=aoft qRasl / W9 qRachdedr YA fafheme
3T 11 TRl IR I el THT=AT slie] IS hiu=aTd 3THeied]

SIS T2yt fofer.

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.

T GRAHT a6 Il SeBRAR el (9] ) HUA STl ST, Xt
g&E CAER ITAT 5[ HIYT R off SHSEAret 7. o Jahasier

e I FART 3Ted i ARG o qURA el

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. U, 3R, IR U oe TToEaR qRice! Seat.
OMR Sheet will be provided subject-wise separately.

7o gRahd dF Tl fouater qHEel R ST s foImen afes TR
TRl 37T

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

5.

T&d T 40 9 ool STRd. @ Werel WA JRAeHE Tshedld 120

TIITE fehall FRER U9 3.

(i) TUTA - 49 SHHI 1 o 40 9Ad

(i) faam - w9 ®EF 41 9 80 T

(i) FETST forAT - U9 FHiE 81 d 120 TAd

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

(i) Mathematics — Question Numbers 1 to 40
(i) Science — Question Numbers 41 to 80

(iii) Social Science — Question Numbers 81 to 120

IR TH 7 T SR, T SRR FIVE! FHRIEF o7 el SomR

TR

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.

Tt ST,

a) U¥A FISAS aTe.

b) Tedl / Fleal et UiEe 9= dIoR e 3. TH. R, I UEehmEeier
U9 SR foeg Heifid axie quidul RS / S HT. RIUdE! AR
SEATATT WA % AT ST 3. TH, IR, I ULHER  HIUR
A SH TOT TS HI.

IMEROT : TR JRAFHE TN TIFHG 20 o AFF IW C ITWA, T

3. T, AR, IR UBEhHE C 99T [Hes / FS St Uiee U a19% vifeT
.

USRI 20) @ © O (T %h 3[R AR )

O O @ O
) 3. TH. AR, IR ke gl 11e] 72 foha wIg 74 fohan o o 2.
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81-M/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 is 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.

feciedr UoTIe! Ueh UST STRA oo TTeg Shedd, o 3T bt HHel STed

3T SHIUTRT U7 TSt SR AT

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

treated as wrong and no marks will be given.

foremelt anfoT ot TRieter e Shotodr fowml 31 UH. 3R, IR UBheR Tat
el

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

provided.
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10.

11.

12.

TRIeT BT Weval Yal HRARM o iietere f[auaar sTia 3. TH. 3R,
3TN 9Tt el

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

Room Invigilator before leaving the examination hall.

sheel ShTH W JReheAl Yol fSeiedn ST s

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

Booklet.

hogeieR, HIeTSel, I Teule fhal X VAT Foidei-oh SUHOTHT I e
T qRETT .

Calculators, Mobiles, Smart Watches and any other electronic equipment

are not allowed inside the examination hall.

1114 (%) 4 of 32



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

faw= : v
Subject : MATHEMATICS

FOeR 3SR THaeT enfor gweten fEeiear ( OMR ) TR ubrahue ®iean fhar
e U SRiER 9aTd ST Sk H 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 blue / black ball point
pen. 40 x 1 =40

ST FShTIUTCT SFHTE n o U8 € o = 4n+ 5 3T TR 1 ShHTE reel (5 o ) 0%
g 3.
(A) 20 (B) 14

(€) 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

5x2 =2 (2x+ 3 )& A GHHIUT T THEHIOTT YHIUTT T 9oy
freomT feris ( fer g ) & o1R.

(A) S (B) 6

€ 4 (D) -6

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

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

€ 4 (D) -6
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81-M/E (RF/RR/PF/PR/NSR/NSPR)

3.

x—2y=0 3T 3x+ 4y - 20 = 0 AT 3T&d.

(A) BEUI=AT W (B) TS Lo

(C) WHICR Yo (D) o Yo
x—-2y=0and 3x+4y-20=0 are

(A) Intersecting lines (B) Coincident lines

(C) Parallel lines (D) Perpendicular lines

TAETT T TeroTedT Yo=aT GHRLOT= el &F 3TR.
y

(2,4)

2 A(2,2)

Q(L,0)

(A) x+y=1 3T 2x-y=1
B) 2x+y=2 3‘||bx+y=2
(C) 2x-y=2 34TFUT4x—y=4

D) y-x=0 3‘|TFUTx—y=1
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81-M/E (RF/RR/PF/PR/NSR/NSPR)
The pair of equations of lines as shown in the graph are

Yy

(2,4)

H

W

2 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

S ax+by+c =0 3H U a,x+b,y+c, =0 & T IoTs 31Tl el
AR I Tidafdicd g ( FHIAC T 3R ), I sHie) doy 8T 3.

a b c a b c
e ® o "B "o,
2 2 2 2 2 2
a b a b
(C)—1¢—1 (D)—l 1
b b a
2 2 2 2
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81-M/E (RF/RR/PF/PR/NSR/NSPR)

If the pair of linear equations in two variables a x+b1y+c1 =0 and

1

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

2 2

coefficients is

a b
WoEepeR ek
a, 2 &) 2 2 2
a b a b
© —& == O) - =
2 2 2 as

6. SR 2x+3y+7=0 3T ax+ by + 14 = 0 & I TSl THHF I0 IT0

( THTET 3 ) T ‘@’ 3N b’ T STHRA Fehud &1 2T ( 3okl TR ).
(A) 2 2T 3 (B) 3 T2
(C) 4 3T 6 (D) 1 37T 2

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. WATUShl HITTCAT STl ShATT 3TRd 2

A) 1, -1, =2, oo
B) 1,55 9, wevevreenn.
C) 2, -2, 2, =2, e,
D) 1, 2, 4, 8, weceve
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81-M/E (RF/RR/PF/PR/NSR/NSPR)

Which of the following is an Arithmetic Progression ?

-3, -1, 1, 3, ....... AT SR HE 11 S UK § TR

(A) 23 B) -23

c -17 (D) 17

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

c -17 (D) 17

STHIMUTAT FH (AP ) =T GRSl 10 TS SRIST 155 37 37T Ul 9 ugiel
IUST 126 AR O SR HH 10 of U € 3R,

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-M/E (RF/RR/PF/PR/NSR/NSPR)

SR 2x2 + ax+ 6 =0 I GHHIOMTE Teh & 2 e TR ‘o’ o [HAd & R,

10.

11.

12.

A 7 (B)

N

7
€ -7 D) -5

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

7

® 7 ® 5

7
€ -7 D) -7

px2+qx+r — 0 T 1 THHIOM foewe 31e

(&) q*-4pr (B) q°+4pr

(© p*-4pr D) p?+4qr

The discriminant of the quadratic equation px2 +gx+r =0is
(&) gq*-4pr (B) q°+4pr

(© p*-4pr D) p?+4qr

SR 4, x, 10 ¥ M0 T (AP) H& 3Rd, T x o Jod 3%
(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-M/E (RF/RR/PF/PR/NSR/NSPR)

ax2 + bx + ¢ = 0 I1 I THIHIOTET ST & 3T,

— b+ b% —4ac — b+ b2 + 4ac
A) x = (B) x =
2a 2a
—b - 4b? - 4c —b+‘/b2—4ac
C) x = (D) x =
2a 2a

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

—bi‘/b2—4ac — b+ b? +dac

;

A = B =
(A) x a B) x G
—b—b% - 4c —b+‘/b2—4ac
C) x = 5 D) x =
a 2a

(x=3)(x+2)=0 7T FHHIOTE ol TR

A) -3, 2 (B) 3, -2

C) -3, -2 (D) 3, 2

The roots of the equation (x-3)(x+2)=0 are

(A) -3, 2 (B) 3, -2

11 of 32



81-M/E (RF/RR/PF/PR/NSR/NSPR)
15. SR 3 SHHER Yol SISt 27 3T, T JUNd 3Ted
(A) 7 30T 20 (B) 13 VT 14
(C) 1 MU 26 (D) - 13 3TfT- 14

If the sum of two consecutive integers is 27, then the integers are

(A) 7 and 20 (B) 13 and 14
(C) 1and?226 (D) —-13and - 14
16. STHAEE sin 6 = fhAd & 3R,
A
2
1
0
B Ve ©
1 V3
@& 3 B
2
C) 43 D) —
© V3 o7
In the figure, the value of sin 6 is
A
2
1
()
B 3 =
1 V3
@& 3 B
2
C) 43 D) —
© V3 o7
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17.

18.

19.

81-M/E (RF/RR/PF/PR/NSR/NSPR)
( sin 30° + cos 60° — tan 45° ) & fhre & TR,
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
3 + sec20 ATAT HHA 3E
(A) 4 +tan?0 (B) 4 + cot?0
(C) 2+ cot?6 (D) 3+ cot?0
3 +sec?0 is equal to
(A) 4 +tan?6 (B) 4+ cot?0

(C) 2+ cot?6 (D) 3+ cot?6

T A 30 HIeX §YeR SOl SHHERI el feguA
THITEAT AT EVIRT 3T UIdeidie i 30° O 7%, X HA=aTer SO &
AR,

(A) 10 HiX (B) 30 HiX

(C) 103 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) 10 m (B) 30m

(C) 1043 m (D) 3043 m

1114 (%) 13 of 32



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

20.

21.

(sinexcosece)aﬁﬂ@ﬂ%

(A) 2 (B) 1
© -3 o £
The value of ( sin 6 x cosec 0 ) is
(A) 2 (B) 1
© -3 o £
A(x,, y)) #OB( x,, y,) & 63 Qievm=n IoEer qeay Hevdr 9 ¢
HR.
XA+ X y +y XA — X Ys - Y
(A) 22 1 , 22 1 (B) 22 1’ 22 1
X, +y X, +y X, +Xx Y, +y
() 23 2 ’ 13 1 (D) 23 1 , 23 1

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

A x, yl)and B(x2, y2) is

X, +Xx Y, +y X, - X Ys — Y
27" 279N 2~ M 2”9
@A) T B) — . =5
X, +y X, +y X, +Xx Y, +ty
272 1791 27" 29
© T (D) — . ==

14 of 32



22.

23.

24.

81-M/E (RF/RR/PF/PR/NSR/NSPR)
(%, y;) T (x,, y,) 3 S feigHEA ST 37

B - P+ (y-y,)? B) g, -x Py, -y, P

© i+ )2 =(y+y,)2 D) (g +x)2 +(y, +y, )

The distance between the points (x; , y, ) and (x5, Yy ) is

(A) J(xl_x2)2+(y1_y2)2 (B) J(x2_x1)2_(y2_y1)2

© Jlx+x,2=(y+y,)2 O J(xy+x)2 +(y,+y, )

o

AT Ted AT SR IRaR HesTeiedn ToTiean FRiefuni 7o 37

(A) = (B) SgeTsh
(C) TEATH (D) ¥

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
QTeATe TOTAT e 7o 3T

CED 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

1114 (%) 15 of 32
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25.

26.

Te, SgeTS 9 HeAish ATl Say 37

(A) 3\ = 2 AL + TgoAih

(B) 3 HH =2 HHl%h + Jgoieh

(C) T = 3 Aeleh + JgoIh

(D) SgeTeh = 3 He + 2 Hedieh

The relation among the Mean, Mode and Median is

(A) 3 Median = 2 Mean + Mode (B) 3 Mean = 2 Median + Mode

(C) Mean = 3 Median + Mode (D) Mode = 3 Mean + 2 Median

HUITITgH aHfdeiell Ueh gafad! quid fadear g U6 el daR shudmd
3T 3T ( YAFAT ), TR Mo T%hes & 218 ( 318t ).

(A) FaradreT T%STAT TS (T I ) THA
(B) Fafeciiea e e 3Tdet
(C) Fafedre e fawme ( dF del ) 3Tt

o0

(D) ST ThARas (G ) 3THe.

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

Then the volume of the sphere is

(A) two times the volume of the cylinder
(B) half the volume of the cylinder

(C) 3 times the volume of the cylinder

(D) equal to the volume of the cylinder

1114 (%) 16 of 32



27.

28.

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

GO ST H1Evard 9 € 3.
oI TR — ey T4ie]

() _
3T ST X Heaay 7]

(®) .
oI TS + Heaay Taie]

©) -

D) ST AT + Feeas TR

3

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

Upperlimit—lowerlimit

A

® >

B) Upperlimit x lowerlimit
3

© Upperlimit + lowerlimit
2

D) Upperlimit + lowerlimit

3

A ABCHE XY || BC TR

A
X > Y
L\,

17 of 32



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

In the A ABC, XY || BC then

A
/ N\
B > C
AX AC AX AY
A — =— (B) == = =—
AB AY BX CY
AX XY AB AC
C) == =-— (D) = = =—=
BX AY BX AY

29. fEoiean 39 FreptoT FRYeToT ShaT STIfYT R Weiiel YA DF =t oiiel 3Tiea.
D

E 12 F.H. F
(A) 642 T B) 3y2 ¥
(C) 4.29H (D) 8.4 9H

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

following :

B 6 cm c E 12 cm F
(A) 642 cm (B) 342 cm
(C) 4.2cm (D) 8.4 cm

1114 (%) 18 of 32



30.

31.

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

A ABC ~ A POR, A ABC ° &T%a = 64 . §.H. 37T A POR ¥
&% = 100 1. GHI. R. X, AB= 8 W.HI. o PO = ofisll &l 3.

(A) 12 9HT. (B) 15 9.H.
(C) 10 F.HT. (D) 8§

A ABC ~ A PQR. Area of A ABC = 64 cm? and the area of A PQR = 100 cm 2
. If AB= 8 cm then the length of PQ is
(A) 12 cm (B) 15cm

(C) 10 cm (D) 8cm

A ABC T4, | B =90° @ BD L AC. SR AB=69H. BC=8dH., W

CD =i sl 3

A4 '\
10 §H.
D
6 9.4

v C

B s H Al
(A) 10 F.H. (B) 6.4 T.H.
(C) 4.8 {4 (D) 3.6 9.4

1114 (%) 19 of 32



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

In the A ABC, l_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. TEoicd TdMed <0’ I ST el AT &1 A A1 T6ga Sieeiel wisTehT

YN 3T I OT = 4 Y. 8IEeA. ST L OTA = 30° O AT ( = &l ) &l 3T,

O

- 30 T
(A) 4 T (B) 2FH.
(C) 243 F.. (D) 443 d.4.
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33.

81-M/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

o
| 30° T

(A) 4 cm (B) 2cm

(C) 243 cm (D) 443 cm

feledT 3MPame PA, PBC 31T CD AT ‘0’ T 3Tqeiod] Tfearedl TiSTeh]

3. SR PC = 8 §.H. 3T AP =5 G.H. T CD WSl Al &1 32,

(A) 5. (B) 3 ..
() 8d.H. (D) 13 H.H.
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81-M/E (RF/RR/PF/PR/NSR/NSPR)

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

(A)

(€)

A
= P
Oe
B
D
c

Scm (B) 3cm
8 cm (D) 13 cm

Qeferten! gehie (g ) foam g o,

(A)

(B)

(€)

(D)

T STl Uk TTYTeRT & aeareal b Ukl foigd T i

ST Uh WS (O AU Heell S, el of JgHl aesren U
fegEre S

IcJe5 STIVT AT TAFTh=aT THTEeh foigetl TRifeg 31 TeurdTa

SIVTATET AT TR HIgeien eaT TreTeheT o 3T

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

1114 (%) 22 of 32



35.

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

feciean STpdmed U aeaell T TRiORas WRTREl TR el =T
( FRUEET ) Yeiet TR FI0ET AR 2

(€)

(D)

23 of 32



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

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)

1114 (%) 24 of 32



36.

37.

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

THT Mo T8 ( ThyS®e ) 616 1. T.HI. 3%, @R o9 Mo oo &

3E.

(A) 49 F.H. (B) 14 H.HI.

() 21§ (D) 7 S

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) 21cm (D) 7cm

ToIeaT 3ThdId SipdT T %a 3T

. z
A) nr’h (B) nr(r+1)
() %nrQh D) nrl

The volume of a cone as shown in the figure is

h [
A) nr’h (B) nr(r+1)
(©) %ﬂ:rzh D) nrl

25 of 32



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

38.

39.

T A IS STTCITA od TSR IraTel Teh! geire! SRR SieTe
derelt e o G e S o HA IS TR i Tt (WUl ) JShe
FEUATE G ¢ 3R,

(A) (nr2 +2nrh) A FA. (B) 2nrhdT. W,
© % xr2h H. EA D) (nr2 + k) S

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 nr?h cm? (D) (nr? +h)cm?

3TMehcll Hed STETeied Sishdl ThigH fohal THSA ¥ihal 95 JoWhe hIaudardie!
Bel

—

l7rh(r2+r2

1 2+T

(A) —TCZ(T1+T 1r2)

) (B)

(C) nl(r, +r (D) nl(rn-r

2)
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40.

81-M/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 2 2
3 (B) h(r“+r, +r1r2)

(A) nl (ry +. 37 1 5

)

(C) nl(r +r,) D) nl(r-r)

ThT TR STEMATRRTT Y07 T9%as 462 . G.HI. 3R, SR A 5k JOha
308 . H.4I. e, TR FAMAGREAT TR &5%he 3

(A) 308 =T, GAT. (B) 231 . §.H.
(C) 154 =T. THT. (D) 1078 1. WA

The total surface area of solid hemisphere is 462 cm2. 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?
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( FTT FHTHEIST AT )

( SPACE FOR ROUGH WORK )
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( FTAT FTHEIST AT )

( SPACE FOR ROUGH WORK )
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( FTAT FTHEIST AT )

( SPACE FOR ROUGH WORK )
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( FTAT FTHEIST AT )

( SPACE FOR ROUGH WORK )
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