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Time - 3 Hours A Marks - 160

Instructions :

{2}

(i)

Lach question carries ome mark.
28 (D435 af Srd) Soed,

Choose the cormect or most appropriate answer from the given options to the following questions
and darken, with HB pencil, the comesponding digit 1, 2, 3 or 4 in the circle pertaining 1o the
question number concerned in the OMR Answer Sheet, separately supplied to you.

Sfed al)d (28 (D45 adgadd oOS* HOTLS HArgUEanA: NELIL A
Arded wos 1, 2, ¥ d¢ 4 e adyd OMR Birged HEdnd’ CEMES
womefoud Gomghe LdEd HB wdybs sor dabibsh.

MATHEMATICS
1. f:R R andg: R — R are such that g(fix)) = | sin x | and f{g(x)) = (sin \"Fx}:, then
a possible choice for [ and g is
{:R R’ S0a» g R = Ros glfix)) = ['sin x |, fig(x)) = (sinvx)" wolymod
wopd LpedH ol visd Jobhy
(1} fix) = x%, g(x) = sinyfx
(2) Mx)=sinx, g(x)=|x]|
(3) Ax) -~ sin’x, g(x) = Jx
(4) ix) = x%, gix) = Jx
KRough Work

10
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A

2. W{: £ = & s defined by

|
~ e L
: : if x Is cven
fixi=14 2
|
| U

i ox iz odid
then I 15
(1) onte bul nol oo 0 one {2} one 1o one bul nol vnlo
{3) one¢ to one and omo {4) neither one Lo one NOT ONlo
f: 223
:~: (x %6 Bopg w01 )
fix)=¢ 2

|
"I -
l 0 (x 8% Sowg wond)

" .:..'-53{.'-':..‘ W pd f

(1) Boind =2 widgdo s {2) ﬂ:ﬁsﬁ‘sﬁa 50 ho|ine s
(3) sdggiur, Dofnder (4) wdgsdor s, DodRiy 55
k
3 II'-I—* I +-1'-1--- U‘l-tm:l-"—rf' then k =
o Ix4d 4xh b=8 n+l

] 1 1 _kn A k=
TE-LY s s [N~ DOmoE)) = o
Txd 4x6 6xB " n+l
I 7} 2 3 1 J‘{%
Rough Work g
# T5 w

1Q
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4. A regular pulygon of n sides has 170 diagonals. Then n
n ghwre (SH ooogaad |70 Qfgrer aamyon. whypds n -
1) 32 (2y 17 (3) 20 (4 25

I S ——————————— e = A o e w —— =

5. A committee of 12 members is to be formed from 9 women and ¥ men. [he number of

committees in which the women are in majority is

Y Hood fees, § Hood Pporve S0 12 3000 DEhgew Ao Bodrdy QO kI
FErD. baw whHsor sodiw 2638 woRre bowj

(1) 2720 (2) 2102 {3y 2270 (41 2278

6. A siuden! has to answer 10 out of 13 guestions in an examination chousing at least

5 questions from the first 6 questions. The number of choices available to the student 18

af HAZS 13 (pAyoSrds Doz Bwdd 6 (BAyo Swod £D%o 5 (2o

maraednr Sudo 10 (2405 aarws e, aﬂ'ﬁgi By sdstare Lowg

(1) 62 (2) 91 (3 161 (45 196
Rough Work

(S TD
Ij- Il.!
2 ..ﬂ, "".F
l.tr .r"”:. L
b T ,

o 1-‘}.|

i 4

A 0 oy

3Q
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LFERN £

(2) (3 1 4) 2

X
zero, then
i o\
.:';.F W, T 4 - ot ;_l-_' ﬂmé E‘::I m
ab# 0 eidsr x_":" -;] D58t ¥, x'o Mese Judo W) ¥
(1y a=bh (2) a+b=0 {3} ab = -1l (4) ab = |
9 L -_'i'lq_ﬁ'—+—'5mz—+ ...... +j~'?'n-.,ﬂ5r£n=:.ﬁ|.==
T RxADX+2)ax4m) x x4l x+2 x 41
o ot & o @ i
M D' —s @ Y aaTy rlin-r)! n-n!
Rough Work
4 Q
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(1) log, 2 (2) log, 3 (3) log_ 4 (4) log, 3

x P Q .
11. In a triangle POQR, :fﬂ=1. If “ﬂ[‘i]“d Wﬂ[s are the roots of the equation

ax® + bx + ¢ = 0, then

Sarergd sdpd

(1) a+b=c 2) b+c=0 (3) atc=b 4y b=c¢

b } )
12. The product of real roots of the equation Ix)* -26|x|* -27=0 15

|:~'.|E—26|}r.'[': ~-27=0 TwE) i Harero vRo

(1 3" (2) -3 3 -3 (4) _3%

Rough Work

3Q
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13. If a, [, v are the roots of the equation
X +pxttgetr=0

then the coefficient of x in the cubic equation whose roots are a(fp + y), My + @) and

ya + B)is

a, .y =0 shefdme x4 p.r:1+qx+r'ﬂ! :’::J'ﬂ'-:r;i'é alfp + vh By + )
yla + ) Saroresnm Ho RS Lhdfmods® x Mmdo

(1) 2q (2) o’ + pr (3) p*-ar (4) ripg - 1)

Ind:'r.

z = l g {1] = | —.Ifthe f two roots of the equation
-  Co—] = and D= : sum ©
14. Let A 2z dx\x )|, I

Ax! 4+ Bx? # Cx + D = 0 is equal to zero, then B=

d (1
ic=_ '
dx[x]

WoE) Tody Swore Sndo WI) wond wdypd: B=

1 -
,D= jd—x wiEod. 05¥fmo AX'+Bx"+Cx+ D=0
X
E!

a=l

(1 -l (2) 0 {3) 1 4) 2

Rough Work

6 Q
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W) 4B (2) 8B () 64 B (4) 128 B
| | ® %+ |
16. 1'[IJ=| aX x(x =1} wx+1) ‘:&ﬂ!t!l:}v
Inix -1 x(x- Dix-2) (x-1)x(x+1)

(n o (2 1 J) -5h0 (4) 300

-1 -2 3] f o 3 2 00 |
17. et A=| 3 4 54 1’-—-|- : :]and C=|0 2 0. Ifa, band c respectively
4 5 E:_i R a0 2

denote the ranks of A, B and C then the correct order of these numbers 1s

1 2 3 : 2 00
A=l 3 4 5 B:.[ ! F"'] C=|0 2 0 |e58*cs. ab coo $30m A, B,Co
: =1 2
L4 5 6 00 2
s'an Al & Ropge ROGHE g0
(1) a=b<c¢ (2) c<b<a (3) be<a<eg 4) a<ec<bh
Rough Work . -
] —
i i = 0
ﬁq. rr'.l-'\ (% 'L
18 : '
I‘(n K./ o =)

7Q
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18. Given that ae® + 2ba + ¢ # 0 and that the system of equations
(act + b)x +ay +bz=0
(bt + ¢)x +by +c2=0
{ac + by + (b + c)z = 0
has a non-trivial solution, then a, b, ¢ lie in
{1} Arithmetic progression (2) Geometric progression
(3) Harmenic progression J.ﬂ—} Arithmetico-geometric progression
aa® + 2ba + ¢ = 0 wa), DAS0n DgED
(ae + b)x + ay + bz =10
(bax + c)x + b:.r+|'c..f,—{l
(az + b)y + (ba + ¢)z=0
B -1;-;'35&&5 rga S8 BOc afgﬁa_}:m a b, cw acld
(1) su¥ 44 (2) &ﬁﬁ# (3) TodEEE (4) wof-hedd
. Q& -

19, Ifa, b.o, deR ug-cﬁh that a2 + b® = 4 and ¢ + d® = 2 and if
(a + ib)* = idy%(x + 1y) then x* + y =
a b, e d t$t\u al+ bl =g f+di=2 H-Ei:rggmﬁ,
(a HaPY = (c + idjzlx + iy) wond ¥ vy =

2y 3 (3) 2 (4) 1
u;.,}\ _ (2)

S — ——

g

4
é’ﬂ' z is @ complex number such that |z-—

=2, then the greatest value of | 2 | is

:m:g = z8 z—;!:Z wond |28 0% Jewd

'-II -
() 14472 }:w J2 (M 341 4) 1+45

Rough Work

8Q
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21. If @ is a non real root of the equation x® — 1 = 0 then

wralvatra’

i+ 1
sh8dmo x° -1 =08 o % odoe =9 drod edypds

4 L]
1.'.|.2 -I--I'.l.} + (L +_l;l'._ _

i+ 1

(1) 2) 1 (3) 0 (4) -1

22, The minimem value of 27 1an‘® + 3 cot’@ is
27 1an'0 + 3 co’d §5% Desd
(1) 15 (2) 18 {3y 24 {4y 30

23. cos J6% - cos T2* =
1 1

] -
(1} 1 2) 3 Gy 3 ) :
n in
24. 1ﬂﬂﬁ*lan[x+5]+mn[x+—3-J=3 = lan Ix =
(ty 3 (2) 2 P (4) 0
X 3 X
25, igsinx+4cosx =5 =ﬁmi-~9mn e
(1 o (2) 1 (3 3 4) 4
Rough Work
9 Q
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A% Vs
cos ' x+cos It;+:" V3 -Jxl]=

I
26. Il 5 £x51 then

|
SE5%X5] wond

cos 'x +cns'r(-§+:‘—l\f3— 3xl]=

i
(1 F3 (2) 3 (3) = (4) 0
[ 1 || 1
27, J-I.'—Iu-gl + I+'_i]::'~1";
¥ y

{1} tanh x {(2) coth x (3} sech x {4) cosech x

28. In an acwic-angled triangle,
cot Beol C+ecotAcot C +cot Acot B =
a8 odw Fdoh Bhsed
col Beot C+ cotAcotl C+cotAcal B =

{1y = (2) 0 (3} 1 (4) 2

29. If @, P, v are lengths of the altitudes of a triangle ABC with arca A, then
Srote A EOL o8 |@dimoe ABC ddydoe SadHor a, P,y sond el s

5l O G
Bl )
(1) sin® A + sin® B + sin® C (2) cos® A+ cos’ B + cos’ C
(3) tan® A + tan” B + tan? C (4) cor® A + co? B + cot®
Hough Wark

10 Q
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30. A vertical pole subtends an angle tan '[%] at a point P on the ground. If the angles

subtended by the upper half and the lower half of the pole at P are respectively o and [,
then {tan «, tan fi) = .

¥ Lr:;‘-ﬁ:-:gr:-m-;: drue Dodod P 0g tan ' (%) E"t:r*_.'dl bﬁ;ﬁa’mﬂua. P38 e :':c..m‘?-’a Y
wf widun, Bod of i 2630 Serw 69 o, p T8 wihypds (lan o, tan f) -

11 1.2 -3 | 2)
I 5 — L — — I =
() [4 3 (2) [5 9) 3) [9 4J ) [E'EJ
3117 p™. g™, ™ terms of a geometric progression are the positive numbers a, b, ¢
respectively, then the angle between the vectors flﬂsuz}i_ﬂ Iughl:ljﬂilugcz ik and
g - r:j_+{r—p}j‘+{p -q}I-E is
a8 43 Ty poa.rd doe Sdum S5 mogges a b, ¢ wond whypd
S04 (loga®)i+(logb®)] +(loge?)k, (q-1)i+{r-p)j +(p-gik & S:gs Fmo
{“ % f:‘] % I"!I(:I-"_I"'-FEil'l_l ! {q} Il:_
- \'-Iﬂz +b% 4+ c? 4
32. The vectors AR -3 2]+ 2k and BC=~] -2k arc the adjacent sides of a parallelogram.
I'he angle between its diagonals is
A =3-2j+ 2k, BC==T-2k e of BiErosd sy und) et oD
igro Loy S'mo
B n_In I = Sn_ =
{ o=l 2 am= — — — e %
W3 k3% () Fo% M FYs
Rough Work

1 Q
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The point of intersection of the lines

Ey P =i - 6) + 2K) +t(i + 2] +K)
Fa:R{u)=(4] + k) + u(2i + ]+ 2K)

TR e

is
adey Bpos
£yt =i - 6] + 2K} +1(i + 2] + K)
£ Ru)=(4] + k) +u2i + j+2K)e DE5 Doy
(1) (4, 4, 5) (2) (6,4, 7) (3) (8, 8, 9) (4) (10, 12, 11}

34.

Let G=i+2j+k, b=i-j+k and §=i+j-k. A vector in the plane of dandb ha
i =
projection Eﬂnc . Then, one such vector is
A=i+2j+K. b=i—-j+k D00ctn §=7+]-k wsod. i.bos ED% Sdvdood’
1
a8 284% ¢ B DEdo 5 woyd etrod wf Hod

(N 4i+j-4k (2) 3i+j-3k (3) 4i-j+dk 4) 2i+j-2k

——m

35,

=

Let §,band& be three non-coplanar vectors and let f,and 7 be the vectors defined by

P=—z—: ===
[AbE) 9 [abi]
Then (@+b)-p+(b+E)-G+(E+d)F=

i, b, ¢ w néddre s Sord H8¥od: H8dw p, 4. T 0%

. bxé _ ©xd _ idxbh
ettt G ol e S S b e
[abg] libE] [abg]
m D8z Domrdn wistod. WDy (A+b) p+(b+E) G+ (E+d)F=
(1y o (2) 1 (3) 2 (4 3
Rough Work

I .
L’__Ll.jllrt =) IL

-’-'|*' N
4 ;e o
l.-|.|'|.51 -

By 12 Q
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36. E=?+]’—2E:Z fExi)xji=

{1 J& (2) & (3) 36 4 &6

37. A fair coin is tossed 100 times. The probability of getting tails an odd number of times

15

ed DryiE Ferdy 100 38 JAdTeda BY: Bogrgs ‘::rmparj* e d
‘a’:-uz,r-:":gd ’
! 1

| 3
(1) 5 (2) 3 (3) T (4) 3

———— = = P ——

38. There are four machines and it is known that exactly two of them are faulty. They are tested
one by one, in a random order till both the faulty machines are identified. Then the probability
that only two tests are needed is

Froofh dbojgrasayan, FOE* WO Tod Sdypdmr oyl Besis, GGy Sonm
a8 R dovgd 8D Tods Sdypds dboleren Mood ors bbE Ui,
sOypd: DO Bods DéLew IrEd HOTL boyrigs

1y 3 {2)

2

| Y !
3 6 A @ 3

Rough Work

13 Q
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39, In an entrance test there are multiple choice questions, There are four possible answers U
each question, of which une is comect. The probability that a student knows the answer U
a question is 910, 1 he gets the correct answer o d question, then the probability that hi
was puessing is
g D34 whgst wUFOaE (I yoaamy e, [.‘.Hil 2% aD)d o aarmod
aEg Sr@d: 0TRSO, »f Jogds waw 30%h Bogrdgs 910, a8 (D)8
wsD movas HOTHIEE b o MlroDIdThy Doyrdgd

37 : 1 36 1
0 37 @) 3 MY

—_ = e —

40, Suppose X follows o binomial distribution with parameters n and p, where b<p=<11I

P(Xx=r) _
PX=n - is independent of n for every r, then p =

soedses n, p v 8g0d dgread) Jded Joord X s5:8'08; =acdd

P(X=r) ’ "
0<p=L F{E:n:a.uﬁﬂ (2@ r& n Sod .aﬁauqhﬁg-.‘rﬁ wdypds p-

| | 1
iy = 2) 3 i @ 3

= —

1. I X is 2 Poisson variate such that a = P(X = N=PX=Nthen (X =4)=

od owerd vood X3 a=PX=DN=PX"2) word PX =4)=

(1 2u (2) % (3) ae’ (4) we?
Kough Work .
W =T
¥
L 4
14 Q
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42. The point (3, 2) undergoes the following three transformations in the order given
(1} Reflection about the line v = x

(i} Translation by the distance 1 unit in the positive direction of x-axis

(1} Rotaliwen by an angle - about the origin in the anticlockwise direction.

4
Then the final position of the pmnt is :

Doy (3, 2) 3ol (fdod® dardy BOSESoD Cadhsiod
() Z3¢8p y=x 2 (D8Dowo

(i) & x-wfo BFS° | dlardd Dirodd HOSIS

i) sty 04" dwrolodhd SHarg : S'mo8' Ho[fdma
w Dodedy &b>50
(1) - VI8,418) () (-2,3) (3 (0.418) (4) (0.3

43, Il a, b, ¢ form o geometric progression with commeon ratio r, then the sum of the ordinates
of the points of intersection of the line ax + by + ¢ = 0 and the curve x + 2y = 0 js
g bocos adnd TLNE r 585 a*gﬁ;ﬂ-cﬁ: (A4 880 aol @ pds
wEE¥Ww ax + by + ¢ ~ 0, B(f0 x + 2yvi=0e das Dododhe ﬂ-sé‘lnﬁa Horasy
dudo
e r

.
m 5 @ -3 @ 5 @) r

e —— r e 2T Lrwil v e i i b

44, The equation of a straight line passing through the point (1. 2) and inclined at 45° to the
liney = 2x + | is
Bodesy (1. 2) orgoe ', DE¢8p y=2x 4 18 45° Eeardy OB Do dge
BEdou
(1) Sx +y=7 2) Ix+y=5 (3) x+y=1 yﬂ“x y+1=0

Rough Work

15 Q
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45. A point moves in the xy-plane such that the sum of its distances from two mutually perpendicula

lines is always equal to 5 units. The arca (in square units) enclosed by the locus of the point
15

xy-dood' LioFEd vovor dod Todk HOYIpo S0 af YHoT Dol
g vondroe dgro Swdo 5 dardts. v Do Dods Bdod” DOwd STy
|98 Brogoe (ddddp dardedh

=
(n f (2) 25 (31 50 (4) 100

46.

The distance between the parallel lines given by {1+T}r}1 +.-.ta.,,|rj (x+7y)=-42=0 15
(K+TylF + 2 (x+Ty)-42=08" &chudd Hdrodd o Sy drdo

(1 3 (2) 42 Jrf}. 2 (4) 1042

47.

If the arca of the triangle formed by the pair of lines 8x* — 6xy + ¥* = 0 and the lim
2x +3y=aisTthena=

nde Hq:‘*r:ﬁ::ﬁ';u Bx’ - 6xy +y' = 0, H6¢dp 2x + Iy = a 08 Q633 (Bge
swopo 7 woxnd eopds a= g

(1 14 (2) 1442 (3) 2842 (4) 28

If the pair of lines given by (x* + ¥°) cos™® = (x cos © + y sin 8)° are perpendicular 1o eact
other, then 9 =

ﬁdﬁﬂwm’nﬁla (x* + ¥°) cos’® = (x cos O + vy sin 0)’ &*0 PEEHpor nfonEEd
r.:nue-:}_ﬁa?.i wapds 0=

(1) 0 @ 3 ¢ 3 @ 33

Rough Work

16 )
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49. Given the circle C with the equation x* + y* — 2x + 10y - 38§ = 0.
Match the List-1 with the List-1l given below concerning C :

List-I List-11
(i) The equation of the polar of (a) y+5=0
{4, 3) with respect to C

(11} The equation of the tangent (b} x=1
at (9, -5)on C

(1ii} The equation of the normal (c) 3Ix + By = 27
at (=7, =5)on C

(iv) The equation of the diameter of (d) x+y=3

C passing through (1, 3)
g) x=9%9
lyS af S38c C H%ddmo xP+y* -2+ 10y- 38 =0.
C 8 Sowobod erde-] Hoow) erbe-ll8 addddhdy :

Dol eDar-11

(1 Cdyrg 4 3 L#a:ﬁﬂq: (a) y+5=10
hasddeo

(i) (9. -5) $& C D80 b) x=1
harddmo

(iii} -7, -5) $¢ C sdoowdw (c) 3x + 8y = 27
naEdmo

(iv) (I, 3) orgoe T C agho (d) x+y=3
HiEdmo

() x=19

The correct answer is
20 0es RdrgrRdn

(1) {ii) (i) (iv)
thy (€ (@) (e} (b)
(2y (d) (e} ia) (h)
3) 1e) (e} qa) (b)
4 iy (k) (&) (e

Rough Work

17 Q
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§0. Consider the circle x2 + v? — 4x - 2y + ¢ = 0 whose centre is A(2, 1). IF the point

P10, 7) is such that the line scgment PA meets the circle in Q with PQ = 5, then ¢ =

A2, 1) oo 505 3380 X+ —dx -2y +c=0 880d. Doty R(10.7) 5
darpodo PA Syerdy Q 8¢ woldna, PQ=3 eChgkaod wibypds c=

(1} -15 (2 20 {3y 30 (4) -20

51. If the line x + 3y = 0 is the wangent at (0, 0) to circle of radius 1, then the centre ol one

such circle s

argardo | 205 o8 SyoenE 0, M &8 Py 0m x+3y =0 wond wirod ol
)89 So|do

1 “_3_)
(1) (3.0 (2) [Jﬁj Jﬁ
j -3 L _3
o (75 7) o |75 7%)
Rough Work

18 Q
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52, A circle passes through the point (3. 4) and cuts the circle x* + y* = a’ orthogonally; the
locus of 11s centre is a straight line. IT the distance of this straight line from the origin 1s
25, then a° =
Dodody (3, 4 Moo L ¥ S)do &Y Sgo K +y =2 B cow
gddionr wodinoed; ot $)d Todd Dododgo o8 wov U, Saro Dol
Zi0d & BE¥Be &rdo 25 eowd edpd at =

o'

s
m

(1} 250 (2) 225 (3) 100 ((4] 25 1

e — —:,5"

=1

o TP S ———

53. The cquation to the line joining the centres of the circles belonging to the coaxial system
ol circles 4x” + 8y - 12x + 6y - 3+ Ax + 2y = 6) = 0 is o
by S385d8 T4y 12+ 6y -3+ Ax+2y-6)=08 TolddH 534 iﬂLﬁ:i;A‘.u
ot dp nnfimo
(1) Bx -4y - {50 (2) Bx-dy+15=0

(3) Ix-dy-5=10 (4) Ix-dy +5=10

SR o v —

54, Letx + v = k be a normal to the parabola y* = 12x. If p is the length of the perpendicular

from the focus of the parabola onto this normal, then 4k - 2p =
Sordeodio ¥y - 12x8 x by =k of sDeon Ty o Dodedy TDIeD &
wioow do vondrdo p wond widpds 4k - 2p* =

iyl {2) 0 (3) -1 (4) 2

Rough Work

.l‘lii ol
I

[ ™ s

&1t

S
5

-

&
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55. If the line 2x + Sy = 12 intersects the ellipse 4x® + 5y° = 20 in two distinct points A and
B, then the mid point of AB is

56¢ T 2+ 5y =12 Bgsydo 4x7 + 5y’ =200 Bods DI Dodepws A, Be &
wodhr a0l edypds AB Sxgg Dodoly

(1 (0, 1) (2y (1, 2) (3 (L0 ) &1

e =

56. Equaiiun of one of the tangents 'pnssing through (2, 8) to the hyperbola 5x* — v = 5 is

w@ dododo 5xi-y =535 (2,8) orgor &0k af D00 Dlsdwo

%
() Ixey-14=0 L& @) Ix-y+2=0
() x+y+3=0 Lot o (4) x-y+6=0

57. The arca (in square units) of the equilateral tnangle formed by the tangent at (+/3,0) 1o the
hyperbola x% = 3y% = 3 with the pair of asymptotes of the hyperbola is

u8 Dododho X1 -3 =38 (43,0) 3¢ B38;Tw. @D wHos B8 Twe ud &
D638 DEowrdee B Freogo (S8 dSrdgdh

|
(1) J2 () 3 ) My (4) 243

Rough Work
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A b ""F'F'-r;"'l ’ ]Eﬂ

T =g
'I'h:rndiusuflhﬂcircltr=12msﬂ+ﬁsinﬂia L(;’T -
q.r11l u-{:'l' F-F.
1|I|"|I )
Gydo r= 12 cos @+ 5sin® avgrgo
5 17 15 13
M 13 2) 3 3y 3 4 3

If x-coordinate of a point F on the line joining the points Q(2, 2, 1) and R(5, 1, -2) is 4,
then the z-coordinate of P is

-

Dodsos Q2,2,1),R(5,1.-2) o 0% B> o8 DodoH P Tk, x-NErnso 4
wond P Do) 2-AE6roto

(1) -2 2y -1 (3 1 (4) 2

—_

A straight line 18 equally inclined to all the three coordinate axes. Then an angle made by
the line with the y-axis is

o8 Hdedn Surds JorosFod BEFS oo Dy aod. © s8¢ dp y-wgod
=% oo

(1) ms"H (2) 1.:::5'1[ '] (3) mﬂ"['?—] @ 5
3 3 NQ r

Rough Work
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61. If the foot of the perpendicular from (0, 0, 1) 10 a plane is (1, 2, 3), then the equation of
the plane is

(0, 0,0) 3308 of Sord ADS vow So (1,2, 3) wond wdpd o Dide

muddmo
(1) 2x 4+ y + 32 = 14 (2) x +2y +3z2=14
(3) x vy + 32+ 14=10 (4) x4 2y -3z= 14

s . eee— T i e
—— T e

62. The cquation of the sphere through the poims (1, 0, 0). (0, 1, 0) and (1, 1, 1) and having
the smallest radius s

EJ:.-IL-';J-;':-_]:A: (Lo .o LDe o DEr, wd ER Trardo 585 Al
wediEdmo

(1) 3x*+9*+ 7). dx 4y -2+ 1 =10

(2) 2x* + ¥y + 2% - 3x -3y -g+]'=p

13) ¥4y vty ytz+l=0

o

(4) x4 ¥+ @ - Y -y e dp 4 |-

e T — o m— - o = St
- e — e = = -

ﬂ I"n [ﬂﬁlhrd_
Y b :n;I-'IJI B

(1) o (2) e® i3 ¢ (4) e

Rough Work
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6d4. Leit MR — R be defined by

|u+si_n_x__| if x>0
X
F{x) = 2 if x=0
P+ |L""11,--"51 if x<0
X

where [v| denotes the integral part of y. If Tis continuous at x = 0, then p —a =

([ R—=+R2

sin_[x] (x>0 wond)
X
2 (x=0 sond)

o+

Fx) =

I I _l_[E_-I.IH':_ ;1] [E{ﬂ ﬁm}ﬂj
"‘ -

i Ldibuﬂ'm:ﬁ:ﬂ‘uﬁ. (=84 [y] oda y Twed; irgros il wraRgod).
x=0 34 Faaﬂaﬁl@ﬁ whypds p-a=

(1} -1 (2 1 (3) 0 (4) 2

Rough Work
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[x-2 3/4 r
65. f(x)=logle [‘—+2] = (0)=

-3
(1) % ) 4 ® 5 (4) 1

dv
66. If xy # 0, x + y # 0 and x™y" = (x + y)™" where m, n € N then a’

s dy _
xy 20, x+y=s0,mneNEx™ =(x+y)"" wond edypd e
y X+ Y o X
m 2 & % (3) xy @ 3
1 d
1 2 3, a9y _
67, X +yt = 1+;,:"'+:,-*-_ 1 +t_1:”[ ¥
(1 -1 (2) 1 (3) 0 (4) 1
68. fix)=(x?-1)" =1"(x)=
(1 0 (2) 2! 3) 7! 4) 141

Rough Work

4Q

https://www.indcareer.com



https://www.indcareer.com

/A

[ = - here the
69. The coordinates of the point P on the curve X = a(f + sin @), y = a(l - cos ) w

m :
angent is inclined at an angle a to the x-axis, are

S0 x =a(® +sind)y= a(l —cos 0) ® wf Doty F 8¢ B8 0w x-wgod

2% Peeo % sond wbypd P nErases

o ({5 o ()

3 Lagd] @ (@9

iti i and tangent (o
70, If A is the area of the riangle formed by the positive X-axis and the normal 2

the circle X+ y! = 4 al [L-.,E}, then A =

- &<
Sydo x Y =48 (1,3)38 sDoondw, B0 0pee &3 X wEod' 283
|Bgha Frogo A wond wbypds A=

(4) 6
(n JT} 2) 3 (3) 243

Rough Work :

a 1

A }fu‘”

i 1

y ¥ el \
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71. If the volume of a sphere increases at the rate of 2n cm’/sec, then the rate of increase of
its radius (in em/sec),when the volume is 288n em’ is
g A9y od H0Sred ajgﬂm TS 20 B0 Hhowk. wond oW S s8drao
288n $o. w0, adydypds aprdy ﬂ-;,gﬂlba (PESDH Ho.dodh,
| 1 1 |
(M 35 2) 35 ) “ 3
¥
72. 1f u = f{r), where ©* = x? + y? then f—? + a--';L
axt oy )
. g'u  2'u
u=frs* f=x?+y wond wbdpd |[—5+—5 =
(1) 2 > [ = ay_J
(1) £%(r) {2y £7(r} + I
1
(3) (n) + 2 f'(r) (4 (r) + rf'(r)
I-- -stlI'_
?31 xijr-iq. I:
-1
(m %w.l'4+xz+-: (2) 5 Vaext e
-1 3 9 ..,|"__1
— 4 — 4+ X" +C
(3) A L (4) e L3
Rough Work
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74 I"uu:rxcnam"xdn=—%¢¢tjx+ ktanx—2cotx+¢ = k =

{1y 4 (2) 3 I 2 4) 1
I_ dx =
e Jx—x2
(11 2sin Wx +¢ (2) 2 sin Ik + ¢ (}) 2x sin'x + ¢ (4) sin”' V% +¢

b 4
) n 3) a-{ @) a=x

77. The area (in square uniis) bounded by the curves y! = 4x and x* = 4y is

Lieres ¥ = dx.x? = dyod' B0ug (PTH Brogo (S5 glardedt)

2

64 16 8 2

(1 2y 3 (3) 3 4) 3
Rough Work
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A

The value of the integral -['l 2 ~ obtained by using Trapezoidal rule with h = | is
.r.

d
h=18& sfseon ﬂﬁbﬁbaﬂ :ﬁan-:ﬁalf;:E:-ﬂuﬂ narfado I X

63 108

M 3% (2) 1an"'(4) 3 —

1+x

(4)

F ]

o B

13
85

™.

50.

ﬂuxun[x-y}:l::sjmx-ﬂ:
dx
(1) iﬂ.-:"‘2 (2) Ae** (3) Ac™

(Here A is a constant) (25,8 A &% !;‘u:! wowpg)

(4) Ac®

An integrating factor of the differential equation

4 3
(l-led—y+x!r'=_j_s[']"“2] is

dx {1+x)

wifod PEdmo
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PHYSICS

§1. The length of a pendulum is measured as 1.01 m and time for 30 oscillations is measured

as one minute 3 seconds. Error in length is 0.01 m and error in time is 3 secs. The
percentage error in the measurement of acceleration due to gravity Is

of oo Sdd L0 mrds, 30 Sosoh b 5ol | Ddho 3 hEDoTS
Cosndss. PEHst Sasn 0.0l m rodnd Sadn 3 T sonsd Ly dedody
Sondibd® &4 mddo '

(1 1 (2) 5 {3) 10 4) 15

82.

Sum of magnitudes of two forces acting at a point is 16 N. If their resultant is normal to

- smaller force, and has a magnitude 8 N, then the forces are

wf Dotad 5¢ andied,y Bod podne HO0Srro Jnddwe 16 N, abdowo
0%y woo O4%H covom 50 Uioos ddn ol SBsrmo BN wond voe
(1) 6N, 10N @) 8N, 8N 3) 4N, 12N (4) 2N, 14N

It is possible to. project a particle with a given velocity in two possible ways so as 1o make
them pass through a point P at a horizontal distance r from the point of projection. If t; and
I, are times taken to reach this point in two possible ways, then the product 1, 1, is
proportional 10 .

@55 Dodedy Heed F8z Dirodddwm ‘t' drdodt Ao wnf Doduly P oo
&ySen o8 fndudo Fod SH50d Bod DESveur [HE DodSdayse. Dodoipis
J60% Bod Dddnud’ b Folve (| Sbdu L wond ogde l:ﬂ‘ eSS

Srddas' aodedd

1 3 1
(1} = 2) r (3) r (4 Ff

Rough Work

i - = |_'J H‘“
!-:} ﬁa..ﬂ:{_,x -] If{ I };q Ll Bty
s *,{"'._-‘1 J| ap o=

| ety

=

< {[,.
.'_: Tl'{n + 1

[ |.¢,'-" *
y % 29 Q
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A

The velocity *v' reached by a car of mass ‘m’ af certuin distance from the siarling point
driven with constant power “P” is such that

P s .ﬂ'ﬁngaﬁmﬁ‘ sdobudd ‘'m' |ESgort do ooy Bndd Sod Eod Srdodst
wodBE 8o v wond

3P 1 3P ;3P f3py?
cixal g — L] ' ' ' _
() Ve @ ve = (3 Ve :4}~uLm]

S e — e S — —_———

85.

—— — e ———e

R6.

S

In Atwood's machine, two masses 3 kg and 5 kg are connected by a light string which
passes over a frictionless pulley. The support of the pulley is altached to the ceiling of a
compartment of & train. 1f" the train moves in a horizontal direction with a constant aceeleration
& ms 2, the tension in the string in Newtons is (g = 10 ms )

uSHh dhodsnd' Tods 3 kg H:0ciw 5 kg |Sdgorhon el 4088 et
HEvdded gy, o edoid ‘f.ugra-ﬁ;':l wf by Doy gy wgrorl) ol
Boo wod A S5ySH DRowrd. © B wod L8m Hiroddom Ems? DI
ﬁaﬁwﬁmﬂ‘ Bebrdined e d:d'n Sdgs, Srgosdt (g= 10ms )
(1) 3.75 2 75 (3) 15 (4) 20

A ball ‘A’ of mass ‘m’ moving along positive x-direction with kinetic energy "K' and
momentum P undergoes elastic head on collision with a stationary ball B of mass *M". After

k
collision the ball A moves along negative X-direction with kinctic energy 9 Final momentum
of B is

‘m' (@Hgord, 'K A3m 48 0o P SSgdadn ONG ‘A wod JEdys
x-84¢" [Sbrdsr, Do HAS ady, ‘M Lﬁésmi fo ‘B’ wodd" HAF0E
sDErdo Dobss. eHErdsin dovgd A wol o ddz F48 swomrd)f X 045
58058, wDirde Sogd, B wod S0 (Sdgidde

p ap
(n P @ % 5 T (4) 4P

Rough Work
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{A) The position of centre of mass of a system is dependent on the choice of co-ordinate
swslem.

B7. Choose the correct statement

{B) Newton's second law of motion is applicable w the centre of mass of the system.
{Cy When no external force acts on a body, the acceleration of centre of mass is zero
(D) Internal forces can change the state of centre of mass.

{1} Both (A) and (B) are correct (2) Both (B) a;ml:l (C) are wrong

(3) Both (A) and (C) are wrong (4) Both (A) and (D) are wrong

2R erfpdanr JaeFaede

(A) ¥ 5355 B8g0°2 Told PHBD JoHES) VErSE ST WGEDES.
(B) $rgob Vodd Al Br@dn @igord SoE Sg306H Sgodd.

(C) g woren S 82 Jahaipds Bdgord Tod Sidodn drpgie,
(D) woddd weres (SSg0rd To8 PEY Srdayd.

(1) (A)S20cin (B) Dodr H0T0AD (2) (B)S:0ds0 (C) Bodor by

(3) (A)S:0cdn (C) Todr ddp (4) (A) 32080 (D) Bodr sy

—_— e ——————— e = -

88. When the engine is switched off a vehicle of mass *“M” is moving on a rough horizontal road
with momentum P. If the coefficient of friction between the road and wyres of the vehicle
15 . the distance rravelled by the vchicle before it comes to rest is

aued wbdbihde. of ddd is Sdroddy S M |Eigord do ef
grorddan P |@Ey FA50E SDoSiSiS 0. Bdh Hoddn S IY B Budg
bodn Mmddu p sowud whFHeh dued SR $0od Srddw

p? 2, Mg p? PPM?
l ___ﬂ..- 2 .a__ 3 4 e
U 2 Mm% (2} P e M s
Rough Work
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89, Assertion (A) : The moment of inertia of a steel sphere is larger than the moment of
inertia of a wooden sphere of same radius.
Reason (R)  : Moment of inentia is independent of mass of the body.

The correct one is

(1) Both (A) and (R) are true, and (R) is the correct explanation of (A)

(2) Both (A) and (R) are true. but (R) is not the correct explanation of (A)

{3} (A) is true but (R) is wrong

{(4) (A) is wrong but (R) is true

SEyB5% (A) @ w8 Egm A¥sn Wo¥ adds (rSfsx wod a'aa'gi:: der
=151 Ao uddy (ricfdu fam 2538,

démse (R) 1 wddy (gridefde Sy (Eigoilh wgdddd.

a8 DOTHIA

(1) (A) S20c8x (R) 20T0a0, (R) wdedd (A) Twgy 20505 Jddm

(2) (A) Sa0cla (R) R0T0ED, v (R) wdodd (A) Thof; H0TLE Dide s

(3) (A) 505238 Zo0csw (R) 3y

(4) (A) Sdp So0din (R) H0THIS

90. Two solid spheres A and B each of radius ‘R’ are made of materials of densities p, and p,
respectively. Their moments of inertia about a diameter are 1, and L, respectively. The value

of ln is

88 R agrddn do Bodo Dod flves A S:0cin B 3dobm p, Jobaix

Py Todde fo bogred Johwddd. oglo dom o sddy |FSsow

|
Ssnm 1, Ssbain I, wons, l—" Dens
B

A {ﬂ Pa Py
(1} P 2) Pa (3) P @) Pa

Rough Work
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91. The gravitational field in a region is given by equation E =(5i +12j) N/kg. If a particle of
mas:. 2 kg is moved from the origin to the point (12 m, 5 m) in this region, the change in
gravitational potential energy is

E=(5i+12)) Nkg =3 sdo¥dnc Grgor uf (BBHod™D Hhergsde § (So asgndsa.
2kp (B5g00% do ¥ Smdud Sworo Do&sl &0l (12m, S m) Dodedydds
5800035 Aiddg DBYAHS 38t Srday

(1) -225 (2) -2401] (3) -245) (4) -250 1

92. The time period of a particle in simple harmonic motion is 8s. At t = 0. it is at the mean
position. The ratio of the distances travelled by it in the first and second seconds is

REY TrordrE Jodod'Hl) w fao Gy Sordds sode 8st=0 s
6l Sodgdy FrHod® Hod. b Indd SHO0En Todd BEdied pdrmo
dhd droe R

1 1 1 1
03 @ 7 T @B

e ——— -

93. A tension of 22 N is applied to a copper wire of cross-sectional area 0.02 em” Young's
modulus of copper is 1.1 x 10'"" N/m? and Poisson's ratio 0.32. The decrease in cross
sectional area will be
0.02cm’ wgs '8 Irogsn Ao o on BA% 22N S5585 BArAoTE:. on
By oiooli MegSn L1 < 10" Nim® S:0csn owal 2038 032 v 58
Sroged'd ddde

(1) 1.28 = 107® em? (2) 1.6 x 109 ¢m?®
(3) 2.56 = 10°% ¢m? (4) 0.64 = 107 ¢m?
Rough Work
33 Q
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#4. Drops of liquid of density *d’ are floating half immersed in a liquid of density p. If the
surface tension of the liquid is T, then the radius of the drop is

0 rodd Ao (85 Dodbpes p Frods Ao (Bdndoss HABM SwIn Feodad D,
(€8 dodlid T wond o Dol TgIE S

S o [T [ 3T i f I
) Vz6a=p) @ Ve2d-p 3 zea-p @ VeE—m

_————— ——— — e = —

95. A pipe having an internal diameter ‘D' is connected to another pipe of same size. Water
flows into the second pipe through *n’ holes, each of diameter *d". If the water in the first
pipe has speed “v', the speed of water leaving the second pipe is
D' wodd argo EONS wf Fein, o8 B08recso $:6'¢ My ds fovndso.
w858 0 argho de 'n’ dogsne ogor Bodd Muod'ni b Bs o,
Sudd Fednd®d I8 v 58 £0ANS) Tods AerDy Sad S 24

{l} !-_.:_:1.' ‘}j TTE"IE_\' (3} Ed_z_"r' I'd']' dz X
nd- = 8 D? nD’

96. When a liquid is heated in copper vessel its coefficient of apparent expansion is 6 * 10°°°C.
When the same liquid is heated in a steel vessel its coefficient of apparen! expansion is
24 = 107%PC. If coefficient of lincar expansion for copper is 18 * 10°°C, the coefficient
of lincar expansion for steel is

vf oh S a8 (Ga0) I8 FnIPdo, oD Syfg 35S Mwedw 6 10 4C
ol |gad) b St FA Apspd oof dyfgars*s mgdn 24 < 10°9°C. on
Bgs 78S Mofden 18 10°°C vond Yoo BYp ops's Mmetis

(1) 20 = 107%~°C (2) 24 < 10°%C 3) 36x107%C (4) 12 = 1040

Rough Work
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97, When the temperature of a body increases from T to T + AT, its moment of inertia increases
Al

from 1 to | + AL I @ is the coellicient of linear expansion of the material of the body, then
T is (meglect higher orders of )

I %208 I+ ADLS Bo0Nod. S dorde TWes, 842 8 hedds o wond
I

wf SR sy o ded T 5008 (T+ATS olipds, o addy @oasis
Al
Deod (o By, Y Srood 580 i fr SO

(1) a AT (2} 2a AT

—_—

3y AT o
) = 4 7

L

98. A sound wave passing through an ideal gas at NTP produces a pressure change of

0.001 dvne’em® during adiabatic compression, The corresponding change in temperature
1.5 for the gas and atmospheric pressure is 1.013 = 10° dynesfem?) is

NTP 58 o€ adsjded ogo $30 S8ofo PHIPL oo P6 81 ¢ Jodbddiud’

0.001 dynefem?® 8 308" Srdiyds fend B30, ol shnom afi8S” S8y
(TdEuSs 1= 1.5 3:00n seesdn LE55n = 1.013 = 10* dynesiom?)
(17 897 = 10* K

(2) 897 x 10* K
(3) 897 x 10°% K

(4) 897 = 107 K

e

99, Work done to increase the temperature of one mole of an ideal gas by 30°C, if it is

expanding under the condition V = T*7 is, (R = 8.314 Jmole"K)

Va T doogssh o'ad agflons) of 3rd wdd) srde af'@fs 30°C
wohtd Tdhdehd 28 (R = 8314 Vmole™K)

(1 1621 (2) 1362)

Rough Work

(3) 1662 ] (4) 18621
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100. Power radiated by a black body at temperature T, is P and it radiates maximum energy at
a wavelength 4. If the temperature of the black body is changed from T, to T,, it radiates

A
maximum energy at a wavelength _IL The power radiated at T, is

T, o $¢ af £ S0 0w Idof gdw P S:0ckn wb A, ddof Bggdn

5¢ #0% 480 DEUmo Pinod. w £D Shef Ty PSS T Swod T
A

Sr0yslpd wb 5 SSonBggo 5§ M0% 430 Dedmo Whyoo. T, 5§ Dedwo

Sobndd ardag go
(1) 2 P 2) _4 P 3) 8P i4) la P

e = e —

- R

101. A uniform rope of mass 0.1 kg and length 2.45 m hangs from a rigid support. The time
taken by the transverse wave formed in the rope to travel through the full length of the rope
is (Assume g = 9.8 m/s®)

0.1 kg |£5g0°8 H20c8n 245 s rddy fORAS o8 £H08 oo uE §yd wodo
H08 |JderdbdohudHod. W8S 88zE ddodo ed [l FEH Joud
Lﬁ{.ﬁ?ﬁuﬁmnﬂ ﬁEnf oo, (g=98 i}af‘.;:l}

(1) 05s (2) 16s (3) 1.1s (4) 1.0s

102. When a vibrating wning fork is placed on a sound box of a sonometer, 8 beats per second
are heard when the length of the sonometer wire is kept at 101 ¢m or 100 em, Then the
frequency of the tuning fork is (consider that the tension in the wire is kept constant)
o€ Sa babds Vg BT ud fobind) 98800 sodidPds, o Lol 84
3 10l em o 100cm soddhpd, 8 Adjedares |08 Wil D684 4 8dodo
Wagy SIpsgo (BAS d5z8 Hdomr dodigemr 8%:8%48)

(1) 1616 Hz (2) 1608 Hz (3) 1632 Hz (4) 1600 Hz

Rough Work
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103. The objective and evepiece of an astronomical telescope are double convex lenses with
refractive index 1.5. When the telescope is adjusted to infinity, the separation between the
two lenses is 16 cm. If the space between the lenses is now filled with water and again
telescope is adjusted for infinity, then the present separation between the lenses is

o pi'e ﬁ.rﬁﬁﬁ;nb E:Jﬂ'zr Swibfo, wisbsw 1.5 5@-25..":#: thmfo HOAMN
Loyrsd Lbson Srddonn wdcd drodl Bo|b¥00D50pds Lk Sudy
&rdo 16cm. e Sy b Dob b)) sidoerdt oY Griad Al So88000nS pd,
seso S:gp g drdo

(1) 8cm (2) 16 cm (3) 24 cm {4y 32 em

104, The dispersive powers of the matenals of two lenses forming an achromatic combination
are in the ratio of 4 : 3. Effective focal length of the two lenses is + 60 cm then the focal
lengths of the lenses should be

DEDE Fdogrger 4:3 DAHBE do borgred Sdirdidhd Tod o5 S0d
wSgy dudyfo JEE50. @ Suse DoTWrd Pyrdarggeddo +60cm sond
RSN fbsu FYgodoy Jomdw

{1y =20 em, 25 cm (2) 20 cm, - 25 cm
{(3) - 15¢cm, 20 cm {(4) 15¢cm, - 20 cm
Rough Work
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105, Two coherent point sources S, and S, vibraling in phase emit light of wavelength A. The
separation between them is 2 & as shown in figure. The first bright fringe is formed at *P* due

to interference on a screen placed at a distance "I from 3, (D == &), then OP is

Bod: Dowd Do sizer 5,5, I8 844" ) S0 B o o 5ol Howre
SduwdeTryon. § SaBchw Szﬂ ;i:rr.'_ﬁg Srdo 2 A (Do JSrdadan). ﬁggfdmu
Swrwor 8, &6 'D° drdo (D> At a5y @d il ‘P S60d Jwudd Ssgddadi: Ema'.'

:m:ld:& :::,:da. OP Tagy deed

P
fﬁfT
.‘.___..-"';':-"; %
Lo o
- 5,
i ——
33
§-- —— - ——il
D
() b 2) 15D 3y 3D 4) 2D

e

= -

106, A short bar magnet in a vibrating magnetometer makes 16 oscillations in 4 seconds. Another
short magnet with same length and width having moment of inertia 1'3 times the first one
is placed over the first magnel and oscillated, Neglecting the induced magnetization, the
time period of the combination is
¥ Hobd edhirod Srdfedt, wf 05) doordidryodo 4 ESS 16
Somor dh08. u dosrdadjods Wl Gror Jdcharpodftodud ed
&rdd. 8oy 0din 15 Do mddgpS:fo SOAS 2084 doordidrpodo
hudol. v Botlric o), Sorddirve (D irgo Do 208 sobdodsling
Vén w58 B0

- . 2 2.5
(1 24105 (2} 20410 ® 75t @ 75t

Rough Work
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107. A magnetic needle |lying parallel to a magnetic field is turned through 60°. The work done
on it is w. The torque required to maintain the magnetic needle in the position mentioned

above 13

n8 wdbhdrpod E(|dod" F |9 245 Ddroddom 4s) of wohdpod Hrofd
607 BojmdibE o el =ORS LR w R Q‘;ﬁﬁnﬁ" sl 08
RrdEse Pdom dodibi wdRd PR wografo

V3

(1) 3w {2) Tw (3) w2 (4) 2w

e o ———

108. A parallel plate capacitor has a capacity 80 = 10°% F when air is present between the plates.
The volume between the plates is then completely filled with a dielectric slab of dielectric
constant 20. The capacitor is now connected to a battery of 30 V by wires. The dielectric

slab is then removed. Then, the charge that passes now through the wire is

¥ Birodd Dofe 3Rl Solfe i.h:;‘rg M adydyds 80 = 10°%F sa%d
aod. w Dofo Hdy wELdSrece oo 20 'Y Dol £0A% of 258
Dobndos. w 33BeE onid IV Joras) gt Sde ogor fedadsa,
doved g'dgo &hInad. EEle Y anfat Lﬁﬁbu‘{ﬁ ﬂmgﬁ wddo

(1) 456 = 1077 C (2) 253 =107 C
(3) 120 =103 ¢C (4) 12 =107 C
Rough Work
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109, Two small spheres each having equal positive charge Q (Coulomb) on cach are suspended
by two insulating strings of equal length L (meter) from a rigid hook (shown in Fig.). The
whole sel up is taken into satellite where there is no gravity. 1 he two balls are now held

by electrostatic forces in horizontal position, the tension in each string is then

w388 2308 ddgorddo (+Q) SDAS Tode 08 ooy L o rdd de
vodfo Sdud wf B30 Hod Fordlchnd arjox (abod drbisonr). &
wdo Sgin Mmdegide D TEBESNE $0E0 B ndod. u Tod Areren
§3wo O Ddogd wuo dwroom f8m Hdrodd Biod' aotron. FByds angt

aod 6.255-:5 D

- z 2 2
Q- _ .. L
P 3 2 (4) 2
() 167, L (2 8ne, L7 (3) 4ne, L° 2=ne, L
Rough Work
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110, Three resistances of equal values are arranged in four different configurations as shown
below. Power dissipation in the increasing order is

o8 DE'Go Dend KOS Swrds NEpren Sbod® bt o e Sodugron.
Sygrsrad dod p Jwdos )0 aqdt

R R
| —N—
— AW — A o
R R R ! K
AW
(1} (11}
R
R PrY
P "
I l "'l.l.l"‘" J - I_}_
H‘ LY
- J'l‘1"|._ — ‘..2
(1) A
(1) (I < (I =< {gvy < (1) (2 (I < (1) < (V) < (1)
(3) () < (V) < (I} < (11) (4) (1) < () < (1) < (IV)
Rough Work
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111. Four resistors A, B, C and D form a Wheatstones bridge. The bridge is balanced when C = 100 £2.
If A and B are interchanged, the bridge balances for C = 121 €2. The value of D is

dFesiy J8tgres A, B, C &:0giw Dest SEFE DG 283808, C = 100 O
wondpds |B§ DodiodSo Tolod. A, Buds D¥Ry8o dro sy C‘— 121 2
&g 1D Hodiodo Todd D Dewd

(1} 10 (2) 100 Q (3) 100 4) 120 Q

P e — =

112, Total em! produced in a thermocouple does not depend on
(1) the metals in the thermocouple
(2) thomson coefficients of the metals in the thermocouple
(3} temperature of the junctions

(4) the duration of time for which the current is passed through thermocouple
LE a3 dnmos® Jndo aLdoe wordddl Dhdbo

(1) agdurod'd s*sne Lg

(2) ﬁgﬁﬁmﬁlurj‘:ﬁ Sirdne @S heso g

(3) Dodhe @WnE) aFfide Dl

(4} agaiudio orgor (Bdrdodad Ddgdysorire Tol) vidres Ly

Rough Work
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113, A long curved conduclor carres a current [ (1 152 vector). A small current clement of
length df , on the wire ‘nduces a magnetic ficld at a point, away from the current element.
If the position vector between the current clement and the point 1s T, making an angle
with current element then, the induced magnetic field density; dB(vector) at the point is
(p, = permeability of free space)
‘.‘.L*.ii? xT
dnr

i1) ndicular o the current clement EI‘

%7 udl i
i2) Po ?El;—— pi.:rp-r:n:!i.:uinr 1o the current element df

dmr
ol xdf
T

(3) perpendicular to the plane containing the current element and position vector ©

| Ixdl . ; » _
(4) 1-'--:—:— perpendicular 1o the plane containing current element and position veclor ¢
"

SEd S5 SER Délag B SirEodt Doagh (2o sad 1 (1 podh. a8 et Doazh
woryudo 47 85 Tangy drdom aidy 8 Doty Sid w08 1| Bo CLEE RS
Dodaas ild:-aﬂ'ﬂdug oy @t sad | odgd -HEJ":}ﬂ-iiﬂﬂ‘ P mom gowob.
woypda. Dodad) 449 (h08 wobFpod <8 FoEd dB (h8d)
(n, = Fr3g0 By *:.:rﬂ;cﬁ:-ﬂﬂt!;

de =T -
) Ep_’d.m_"’if Ssgerodo dEB voworm

ixi—xa_f' -
(2) Eﬂ'I‘T_ D&sgerodc df & wouom™
r

3 PR puogsygei wodon FF a4 7 SONS Swrdt oow DI
T

plnl.xd_-F _
q) o adgd e o0, a5 wod «nps duenl vow adm
(4) s (L Sod0 .-2‘ ol T g

Rough Work
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114, A primary coil and secondary coil are placed close 1o each other. A current, which changes
at the rate of 25 amp in a millisecond, is presenl in the primary coil. If the mutual inductance
is 92 = 107" Henries, then the value of induced emf in the secondary coil is

o€ | EE S0dn Te Do LEPDEES SASm DeudTon. FHE oy &*
L& 20D h¥odo 25 wobdhy Tend' Dyl (Bairo sré:dr @ob. Dodd
Sope wIgog [(wdm 92 % 0% wrhes wond, T S 2dm DegS o yud
woo Jeed

(1) 46V 2y 23V (3) 0.368 mV (4} 023 mV

115. The de Broglie wavelength of an electron moving with a velocity of 1.5 = 10* m/s is equal
to that of a photon. The ratio of kinetic energy of the electron 10 that of the photon
(C = 3x10% m/s)
1.5 % 108 mis Sro8® $O29%) Jog e & (A S8cd BYgo FE dson BEgod
“Erdom aob. JE:?;:&:, giipioe Ade LBl a*a;,g (C= 310" m/s)

1 1
(1 2 @ 4 ® 3 “ 3

116. A proton when accelerated through a potential difference of V, has a de Broglie wavelength
2. associated with it. If an alpha particle is to have the same de Broglie wavelength A, it
must be accelerated through a potential difference of

W aranehd do ogot 1S |@Perds dgdm0 Sobsids on & (F*h dodB g o
s of a-Emo DardDed 4 @4 dgorBggo b 5O aogrecd oRd dgimo
dahsehd SBYcRS o

v

2 3 (3) 4V 4) 8V

(M ;

oo | =

Rough Work
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117. The half life of Ra™® is 1620 years. Then the number of atoms decay in one second in | gm

of radium (Avogadro number = 6.023 = 107

Ra'?® Gin¥) ud 208500 1620 Soddyore. | (i [E530°F o Fdohos’, o8
T80k £ chsith vme hopg (wSmE Hopg =6.023 x 107

(1) 4.23 = 10° (2) 3.16 = 10" (3) 3.61 = 10" (4 2.16 = 10"

The half life of a radioactive element is 10 hours, The fraction of initial radicactivity of the

element that will remain after 40 hours is

=¥ BATrer0y¥ dwrofo Tl ef 2ddswo 10 doden. 40 Hobe dogd
2AD sod Saro¥o Wuky (o BAWrero ¢ Bdrled

1 sk - i
T I s 20 100
119. In a transistor if = =a and -* = . If & varies between — and , then the value of
I In 3" 101
lies between g
Ir a- .I.':F— 20 100 K
ErR)EE (T, S0de B. a Deas o7 Dooase o g Srosgond

wond p Jwd sods agR

(1) 1-10 (2) 0.95-0.99 (3) 20-100 (4) 200-300

Rough Work
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. . ‘heir
120. Match column A (layers in the ionosphere for skywave propagation) with column B (thel

height range) :

8
Column A (Sgdador (@Froas oS S0duodta Frdend'd TE Column B (=

dd0 Spond'd SOt adBIRBN

Column A Column B
(1) D-layer % (a) 250-400 km
(11} E-layer (b) 170-190 km
(IlI) F-layer (c) 95-120 km
(IV) F,-layer (dy 65-75 km

The correcl answer I8

H0ThS DIFEADR
@ @ am av

n @ b (€ (d}
@ @ (e @ (b)
(3 @ (@ @® @

@ @© @ @© &

Rough Work
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CHEMISTRY

121. In photoelectric effect, if the energy required to overcome the atwractive forces on the
electron, (work functions) of Li, Na and Rb are 2.41 eV, 2.30 ¢V and 2.09 ¢V respectively,
the work function of “K” could approximately be in eV
o8 D838 L‘b:._r'-:".ns':-nﬂ‘ Li, Na 3:0dix Rbod® Jdogj=e Mg Ao efdoe
oS sBADT 8 (AR (dFocired. 48onm 241 ¢V, 230 eV S0
209 eV womd ‘K TwE, B3 oo VS e

(1) 2.52 (2) 2.20 (3 235 4 2.01

_— ——

122. The gquantum number which explains the line specira observed as doublets in casc of
- hydrogen and alkali metals and doublets and triplets in case of alkaline carth metals is
(1) Spin (2) Azimuthal (3) Magnetic (4) Principal
@2l S0din T8 St By HYHLoS'D 3088 Bood Sbdn g6
SO L Sote B4 Herod'n dgody dwes So0cin Lﬂ*gﬁ;:—:ﬁ: n&80d sgo&0
SOBg
(1) %% (2) wesndd (3) wohrped () Bl

—m

123. Which one of the following cannot form an amphoteric oxide 7
& |fon T8 4O Behgyrs wE -ESELACE L
(1) Al (2) Sn (3) Sb (4) P

124. The formal charges of C and O atoms in CO, (O=C=0:) are, respectively
Co, (O=C=07)¢" C 002 0 sEsrmpe dy8 edres ddRM
(n 1, -1 (2 =11 (3) 2,-2 (4) 0,0

Rough Work
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According 1o molecular orbital theory, the total number of bonding electron pairs in O,

s
wey wd)erd Bgroddw (56 B, 0,6" b)) wod Jousteh sobw Rowg
(1} 2 2) 3 (35 (4) 4

126.

127.

One mole of NJH, loses 10 moles of electrons to form a new compound Z. Assuming that
all the nitrogens appear in the new compound, what is the oxidation state of nitrogen In
7 9 (There is no change in the oxidation state of hydrogen)

af Trd NH, 10 Brdo Jogrined gt yon B¢ pdndise £ ST ]
3|t ute, T ﬁﬂal-ﬁfa‘mﬁ* ﬂﬁ-lnﬁa:ﬁaﬂ-m'd. 7 & Fses widdn @ Jod?
{__"_J‘iﬁ"ﬁ.'?.‘- B!:lﬁdm :garj‘ srday Bda)

(1) -1 (2) -3 (3) +3 (4) +3

Which one of the following equations represents the variation of viscosity coefficient {n)

with temperature (T) 7
& (Bob BluEdndved® J0 agiis (T)8* Hydes romso (1) DG Srdodkhin?

() n=Ae™™ () n=AcH (3) n=actt @) n=AcH

128, The weight in grams of a non-volatile solute (M. wt : 60) to be dissolved in 90 g of water

to produce a relative lowering of vapour pressure of 0.02 is

0.02 hE whajbds ISnds L0Aodns 90 (. D8t Ldnoddons
werh 40 EO8dn (wmgrdo = 60) erddn [rdwed

(1) 4 (2) 8 (3) & (4) 10

Rough Work
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129. The experimentally determined molar mass of a non-volatile solute, BaCl, in water by
Cottrell’s method, is

(1) equal w the calculated molar mass {2) more than the calculated molar mass
(3) less than the calculated molar mass (4) double of the calculated molar mass

28 wara Y0 (orddda, BaCl, socrsnind st HTrTEE Derddn oo
Sgonodd Trol gdo

(1 88 cus Frerd wrdot ndrSS (23 EE&&Q& aZrorb prdo $08 JEpS

(3) 28003 Treb grdo dod S5 (4) TERoD Frerh grdoh Tobodw

e - _— - o —

i:m. The number of moles of clectrons required to deposit 36 g of Al from an aqueous solution
of AINO,), is (Al Wi of Al = 27)

ma AlNO,), |&ame ss08 36 (o Al RERe Atnbl sdohd Jogieo
3rdo wowg (Al wgsrm wrdde = 2D

(1) 4 (2) 2 (3) 3 (4 1

131, The emi (in V) of a Daniel cell containing 0.1 M ZnS0, and 0.01 M CuSO, solulions al
their respective electrodes is

0.1 M ZnS0, S3bagixs 0.00 M CUSD“ [Erame Ly o Ju.g'jﬁu ad CERY
¥ dochd fowo TWwE; emf {(Vod"

(B3 0 =034 Vi 13 ==076V)

{1 110 (2) 1.16 (3) L.13 (4) 1.07

Rough Work
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132, Which one of the following elements, when present as an impurity in silicon makes it a
p-type semiconductor 7

& (208 Pt J Sarofdn H0Som sol HOSS p-ddc o Fursdn vidiod?
(1) As (2) P (3) In {4) Sb

—— = i ————— =y

133, Which one of the following statements is correct for the reaction

CH, COOC,Hy + NaOH — CH,CO0Na + C,HOH
(ag) (aq) (ag) (ag)

(1} Order is two but molecularity is one
(2) Order is one but molecularity 15 two
(3) Order is one and molecularity is one

(4) Order 15 two and molecularity is two

CH, COOC,H; + NaOH — CH;COONa + C,H,OH
(24E™ (0% (2lEM (oM

6 SUzE 500 DIdmod IO HOTLIB?
(1) (farcvfo Tode 50 weod wid

(2) (Sarofo asd 570 wnod Tod

(3) (SSro80 ofd Sodoin wewd wnEd

(4) (H&5ro8o0 Todo Ho0diw wmod Todo

Rough Work
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134, The catalvst and promoter respectively used in the Haber's process of industrial synthesis
of ammonia are

b Egﬂ oreor e 3rddir =Tl e ﬁai“’ﬂﬂﬁ" aa@riod ﬁﬁjgﬁﬁu
aad odao t&ﬁ-ii’u Sdxtame
(1) Mo, "-":‘:J-j (2) vzﬂr Fe {(3) Fe, Mo i4) Mo, Fe

——— ey =

135. Which one of the following statements is NOT correct ?
(1) The ptl of 1.0 = 107°% M HCI is lcss than 7.
(2) The ionic product of water at 25°C is 1.0 » 107" mol® L2
@) CF isalowisocid,
{4) Bronsted-Lowry theory cannot explain the acidic character of AICL,,
[Bod Jidood J& DoTwEE sy
(1) 10 =10*M HCl e pH Dood 7 ol &8558,
(2) 25°C 8¢ R woirdd opsn 1.0 x 104 3,82 2
(3) CI" 28 oron wlode.
(4} AICI, Ging) wds Sgerady apd - @0 Bgroddn D4bEbogdd,

136. The molar heat capacity {{'P} of water at constant pressure is 75 J.K !, mol™!. The increase
in temperature (in K) of 100 g of water when 1 k.J. of heat is supplied 10 it is

38 Lado 3¢ N8 Fref sfede (C)=75 K 3100 e Hes
15.2% a2rd) cd dHdh e s’ wdde (Kedh

(1 2.4 (2) 0.24 (3) 1.3 {4) 0.13

Rough Work
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137, Gelly is a colloidal solution of

e — e

138.

(1) Solid in liquid _2) Liquid in solid

(3) Liguid in liguid (4) Solid in solid

2d 3¢ Tyoed zdmo

(h Edest ddboda (2) ﬁ:;"ﬂ:rﬂ'gu:‘.f‘ T=E 15
(3) Lﬁi‘lﬂﬁ‘ |S&0 (4) ‘.f:tj.iﬁé-crgn-d“‘ ‘éa;";i‘:ua-g:}

The product(s) formed when H,0, reacts with disodium hydrogen phosphate is (are)
H,0, @frdde o Fus a-*,:.;]ﬁa* S8z FobsdPpds 28 yds (Bair 2dsin (o)
(1) P,0,, Na,PO, {2) Na,HPO, - H,0,

(3) NaH,PO, - H,O (4) Na,HPO, - H,0

139,

Which of the following is NOT correct ?

(1) LiOH is a weaker base than NaOH

{2) Salts of Be undergo hydrolysis

(3) Ca(HCO,), is soluble in water

(4} Hydrolysis of beryllium carbide gives acetylenc

|Bod o2 28 HOTHIE &7

{1) NaOH £0% LiOH weobr 535 pdsn

(2) Be Tw¢; eodorw zo Idandn Dodode

(3) Ca(HCO,), 28&* £&arads

(4) Dobaho 5B 385 weo Iitw mIR dhedS daydess

Rough Work
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140. What is £ in the following reactions 7
& (Bod ddsﬂﬁ‘ Z 287

Cu=Al
BCly + Hy —2es X + HCI

methylation
-k

hETaAS
(1) (CH,)BH, (2) (CH,),B,H, (3) (CH;LBH,  (4) (CH,)B,

141. Which one of the following elements reduces NaOH to Na 7
& (Bol Jwosinod' 6 NaOHZ:, Nar Zowngdodda?
(1 Si (2) Pb (3) C (4) Sn

142. Which one of the following is used in the preparation of cellulose mitrate ¥
é Eod ordd' WAL Hoppd'd JHSH ddrdddhorll ¢OTWrAYE?
(1} KNO, (2) HNO, (3) KNO, (4) HNO,

143. The oxoacid of sulphur which contains two sulphur atoms in different oxidation states
is
(1) Pyrosulphurous acid (2) Hyposulphurous acid
{3) Pyrosulphuric acid i4) Persulphuric acid
20d ewfydas Do do Tod Do)l wdireepwmd) EERL ws'y wdidn
0

(1) :.:E“.-:u?;lgd‘:} TEEHAT (2) :-rﬂ‘:’au?;}aﬁﬁ wiidn
(3) :ia{i‘ﬁuragﬂg w5352 (4) '-':E‘bm'agﬂﬁ e dadn
Rough Work
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144. Bond encrgy of Cl,, Br, and 1, follow the order

Cl,, Br, &30 oo sz.r wod 48 |Fdodn
(1) €, >8Br,>1, (2) Flrz > 'X‘I2 > E3

(3) 11 > Br, = Cl, (4) 1,>Cl, > Br,

F— e

145.

Assertion (A) : The boiling points of noble gases increases from He to Xe.

Reason (R) : The interatomic van der Waals attractive forces increase from He to Xe.
The correct answer is 5

(1) Both (A) and (R) are true, and (R) is the commect explanation of (A)

{2} Both (A) and (R) are true, and (R) is not the correct explanation of (A)

{3} (A) is true but (R) is nol true

(4) (A) is not true but (R) is true

ReydEn (A) : mdardede Phu)Fsd offfide He 2008 Xe 505 adaflmn.

ednin (R) : wodd S8Srope Sudgie Todb ody widn weron He
dood Xefr odarhade.

ROThE Ddrgrads

(1} (A) S:0080 (R)ew Rede Sbdla (A) Einﬂ'a_ 2OThE 38w (R)

(2) (A) S:0adn (R)os Nede Sbdie (A) T 0T 236w (R) =
(3) (A) dudn 2 (R) dudxn s+d

(4) (A) Dusn =& 50 (R) Dasds

Rough Work
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146. A coordinate complex contains Co®’, CI" and NH,. When dissolved in water, one mole of
this complex gave a total of 3 moles of ions. The complex is

28 Hiodgal HEy¢Ssws® Co™, C1" Modks NH,wa700. nf Ard Dy esdod
et £BAoDSHE Bwdsn 3 Brde sdriod aljed. o CESLEESY

(1) [Co(NH,)ICl, (@) [Co(NH,)CIICL,

(1) [Co(NH,),CLJCI (4) [Co(NH,),CLy)

- - ——— - e ————— e ———— e S —_— -—

147. Ni anode is used in the electrolytic extraction of
(1) Al (2} Mg
{3) Ma by Down’s process (4) Na by Casiner’s process
#o adgasianm Ndp e’ Nid wSt G AabhTrAdnd:
(1 Al (2) Mg

(3 &= ﬁg’aﬁ" MNa 4) =a)8 t&gaﬁ‘ Na

S i — e e —

148. The pair of gases responsible for acid rain are
widy 3¢l s o Tduvipe =od

() H, 0, () H,C, 0, (3) NO,, SO, (4) €O, CH,

Rough Work
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149. The chlonnation of cthane is an example for which type of the following reactions 7

(1} Nucleophilic substitution {2) Electrophilic substitution
(3) Free radical substitution {4) Rearrangement

75 Tng) £03a5 & Bod Soges' dlE soirde?

(1) Srgdarpdf padse (2) d0£'9%0E 28Fie
(3) ‘:-agwt}._a»aﬁas @83 de (4) WHoH0E

- -_— - — —

150. Dnlferent conformations of the same molecule are called
{1} lsomers (2} Epimers ;{.‘*f Enantiomers  (4) Rotamers
=T ool WBef, 08 eldrdrod soird
(1) 2&&:d (2) IBSads (3) dTITrsg () Sodeds

151. Which of the following statements is NOT correct 7
(1) The six carbons in benzene are sp® hybridised
{2} Benzene has (4n 4 2)x clectrons
(3) Bensene undergoes substitution reactions
{(4) Benzene has two carbon-carbon bond lengths, 1.54 A and 1.34 A
1 [Boh ordd® D0 DOTLH DSSm TE?
(1} So2Ld* wds s ySessp’ HoddEimdn SoaSD
(2) Bodd (4n+ Yndogrsnods £0A 4530
(3) Bods (233 on Jdged® &Sl
(4) Dod5d" Bods 5Y5-56)5 vodBorgen 154 A Sobdsn 1.34 A 653D

Rough Work
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152, Match the following

List-1 List-11
{A) Acetaldehyde, Vinylaleohol (I}  Enantiomers
(B) Eclipsed and staggered ethane (H) Tautomers
(C) (+) 2-Butanel, (-} 2-Buianol (I} Chain isomers

(13) Methyl-n-propylamine and Diethylamine  (IV) Conformational isomers
(V) Melamers

& (208 orudn mdBldold

aLae-| . Lol
(A) Q% &, D3 wopd (I} Qi Srdads

(1) [fdoe Sobcin widsh GER () e &'sags

(C) (%) E-uag&ﬁ‘ri (=} 2-&.-:51.*.1.‘-'.:‘:5' () Feste ddyTgos
(D) DBS--Erod Jalal S dln (IV) eSodrs rdyrges
Zapd Jdob (V) oerdads

The correct answer is :
20Tk Ddrgrada
(A (B) (C) (D)
i1y oy vy iy (V)
(2y (n  (avy (o (V)
(3) (Vy (D) (v  (I)
4) (V) () iy (I

Hough Work
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153. With respect to chlorobenzene, which of the following statements is NOT cormrect 7
(1) Cl is ortho/para directing (2) CI exhibits +M effect
(3} Cl s ring deactivating (4) CI 15 meta directing
'S DodS% Towofol. & S08 TOS HOTHS DESm FRE WO
(1) Cl ef'/dre DY4820 2) Cl ;M (PyrdSn Jrpdied

(3) Cl Sods 36:':'?;&:}5&-1: (4) Cl Jaer ng;g:m

154. ldentify the product in the following reaction

& (50 ﬁdgﬁ" adydydnds dlopdn

H

B “HCl
f “ﬁﬁ"’ Product
S adydyda

OH
CHO
.‘H'h.
o (Y

~F

COH

'y
S
%

(4)
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155, Compound-A (C,H, O} undergocs following reactions to form B and C. Identify A, B and C.
| gin Cods JE6383%300. :
ﬁﬂ;;#ﬁ&u-ﬁ (C,HO) & Bol ﬁﬁguﬁ‘ &0 B 520 3
A. B Hs0udn CH mboipse.

Ca—tnlpgHd 50— Li%eOH .
A
A B C
0
(N H]C—-i.l,l—L‘HJ CHl, HEE'—»{:HI—-[‘.'H,_
(2) HC-=C—CH,OH CH,1 H,C—CH,—CH,—OH
(3) nj-:_“cuz-- CHO CH,l |-|,,-:.*—J'T+|—:.':i1‘1
OH
0
) HC < CH, CHI, H,C—CH—CH, ]
OH

e ———— ——

156. What is the product obtained in the reaction of Acetaldehyde with semicarbazide ?

l.,L
I%eD s Hed)BES SggTodm NEqydo a3y dorgdn 2072

9]
1l L )
(1) H.¢ CH = N—NH-—C--NH, (2) M,CCH =N -NH,
| i
I
1. C—C= ‘:~1—-l'~iH—-'r::‘—-!~«1H3
(3) H}i.".--{‘ll = N—0H (4) Hy :

CH,

Rough Work
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157. Identify A and B in the following reactions
Bod Sdged A Sbde Bods Miepin

NO,
LiAlH, 3 Cl,
B « - l ) » A
Fe
A B
rim, )
]
() | i CeHs —N—N—CgHs
HD!
(2) ( j CH—N = N—C.H,
‘n._{:#'
Cl
NO,
- .
(1) ! _"_,,-J EEH}_.N = N—C.H,
" £
= a
MO,

14} | ? C H—NH,
o

Rough Work
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(1} 1, 3-Buladiene {2y 2-Chloro-1, 3-butadiens

158. The monomer of neoprene is

(37 2-Methyl-1, 3-butadicne {4) Vinyl chloride -
n@mrb5s'y IrT sk
(1, E-au‘au'ﬁwﬁ (2) 2-8°6"-1, 3-wrgurdowrs

(3) 2-5:86-1, I-urgerdond 4) 23S §'36

159. The site of action of insulin is

(1) Mitochondria {2) Mucleus
{(3) Plasma membrane (4) DNA
asndn 0dh god»

(1) Z&soddir (2) BoS¥se
(3) Py Sy (4) DNA

160, 4-Hydroxy acetanilide belongs to which of the following 7
(1) Antipyretic (2) Antacid {3) Antiseplic _k4)  Antihistamine
4-riarly JDErABE 6 (Bod TES" TBIE Toddiod?

(1) crofnEdsE (2) diroerbd () SrofHBE (1) ESrodinpid

Rough Work
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SPACE FOR ROUGH WORK
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