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Time : 3 FHours A Marks : 160

Instructions :

i1} Each question carries ome mark.
=& B4y ¥ Sy Hods,

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

afed a0HE D8 (D)% adgeds U BOTHIS DEreEseds I35 Tl
Ardod woz 1, 2, ¥ d¢ 4 ddm AUyS OMR Sdrged dddad® RS
Ronododd Dopgfe D85k HB 223yd8 Son dobivs.

MATHEMATICS

1. Iff:R—®R andg: R — R are such that g(fix)) = | sin x | and f{g(x)) = (sin \"r:: }:, then
a possible choice for [ and g is

F:R >R £bdio g R - Ros g(fix)) = |'sin x |, fig(x)) = (sinvx)? Hd:agauﬁ
soypdh Lged uf wissd Jobyd

(1} fix) = x% g{x) = sinx
(2) Nix)=sinx, gx)=|x]
(3) fix) = sin’x, gx) = Jx

(4) fx) = x2, gix) = Jx

Kough Work

1 Q
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2. W1: 4 » & s defined by

Ix . ;
; - il % 15 owen
lixi=4 2
I 0 i % is odd
then I 15
(1} onto bul pol vne 0 one (2} one to one but pol onlo
(3) one¢ to one gl ol (4) neither one lo one BOT Ul
f: 8 &3
X (x %6 bopp wond)
fix)=1¢ 2 8

|
“I -
l 0 (x @% tomg wowd)

e .;.;.:53{..':__ wdypds [

(1) Ponh 52 edgfo =% (2) wdgdadh 0 doyite =&

(3) wdgdiur, DodnSar () edgfitar sd, do(finiar =50
3. If T, = (N - term) B ihen K =
o 2xd4 4xh OxB o+l S

TP TR . M )

3-3_4-' -Irt-i..‘-n-i EH;IE. sy = AT OEN = ntl wond k-

3 2) 5 (3 m
Rough Work "

ey R

12Q
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4. A regular polygon of n sides has 170 diagonals. Then n -
N gern (Sd piroghzs 170 JEgres aamyon. wdpd n - AL
(1) 12 (2y 17 (3) 20 (4) 25

5.

A committee of 12 members is 1o be formed from 9 women and & men. The number of

committees in which the women are in majority is

Y Haoh 'ﬁ.:::m. 8 Hi08 b S00 12 Seobh mdges Ao Doy bur-:,m

FurD. b sffomr sodw 2838 howro bowg

(1) 2730 (2) 2702 (3) 2270 (41 2278

6. A siudent has to answer 10 out of 13 questions in an examination choosing at least
5 questions from the first 6 questions. The number of choices available to the student 13
af S85&% 13 Pdyodird dogd 3odd 6 D)o Dol £D%o 5 (Bes
poraefnr Sudo 10 (B4 08 wavws o0, Dorpll ad) BwIsaY Sopg

- il L -
(1) 63 2y " {3y 161 (4) 196
Rough Work
s T4
LT Le
. % T
L] tr -r‘/:. L
A Ty '
-y l‘-i""'. i
‘Al #b
10
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- A
3 31 4 2

|r =
= * b
8. If ab # 0 and the sum of the cocfTicients of %' and x* in the expansion of L% ‘;} is
zero, then
h i 1
[""‘_ b 7 .4
ab# 0 eHdr [T Inéndt X', x'e heso Twdo D3y wond wdpds
kY
L (1) a=b (2) a+b=0 (3} ab = -1 {4) ab=1
- -! —-_'i'aq-f'—+—'-ﬂ'-1—-+ ...... +i'1-,l]£r£n=:.&!=
x{:-;-ll}{x+2,1...l_:4n} x x+1 x+2 % 4N
r! 1 1 r!
(1)) ——— ) ——— : = :
() }tn.-r]! (2) { }r'.{n—'r]-! (3) rlin—r)! (3) n=n!
Rough Work
4Q
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10.

(1) log, 2 2) log, 3 (3) log, 4 (4) log, 5

P-
11. In a triangle PQR, iﬂ=*:. If Hm['i]ﬂ“d Wﬂ[%) are the roots of the equation

ax® + bx + ¢ = 0, thenr

P
o8 ([Bgmo PORS* iR'—'E. tan [i]'ﬁﬂﬂ[?‘}m HfE8mo axt +bx +c=08

SarorOd sdpd

(I a+b=c (2) b+ec=10 (3) atc=bh (4 b=c

5 3
12. The product of real roots of the equation |x|* —26]x|* -27=0 15

b 3
|x]* —26|x| -27=0 W) =ad dwroro ouo

( -3" (2) -3" @ 3% () _qh

Rough Work

50Q
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13. If o, B, v are the rooms of the equation
Frptigutr=10
then the coefficient of x in the cubic equation whose roots are a(fp + y), iy + a) and
ya + ) is
a, P17 oo whddwe xP+ plegu+r=08 Swro@d al + ) Pl + )
yla + p) Saroron do Rl Hhigdmod® x Medo
(1) 2g (2) q* + pr (3) p*-ar (4) ripg - 1)
2 e’ d {1 ¢ dx
14. Let A=| ), ,C= —[] and D= | ==, If the sum of two roots of the equation
iz imlz! li:li X | kg x
Ax! + Bx? + Cx + D = 0 is equal to zero, then B =
| in 1
i .c_-i[!] e j"—“ wioEiod. HHEEmo Ax) +BxP+Cx+D=0
Fal dx \xJ ). g X
Tod), Tods Swrere Swdo WEy wond sdyds B=
(13 -l 2) 0 {3y 1 4) 2
Rough Work
6 Q
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(4B (2) 8B () 64 B (4) 128 B
(I X X+ |
16. 1'[.1;j=i i S ®im = 1) i1} = [2012)=
. L 3xgx < 1) N(x IMx-2) (x-1)x{x+1)
(o (2 1 ) -500 (4) 500
=] =0 3'] ox s 2 0 0]
17. let A=| 3 4 35 .1:._-1 “] and C=|0 2 0. Ifa, band c respectively
4 5 E:J " = 002

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

1 -2 -3 ; . 2 00
A=l 3 4 5§ ,B:[ : :].L-— 0 2 0 |es:8%8. a b,coo 585 A B,Co
| 4 5 6 5 s 00 2
a0 Aroh & Dopgu BOGLE |ESe0
(1) a<b<e¢ (2) c<b<a (3) besa=<eg 4) a<c=<b

7Q
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18. Given that a® + 2bax + ¢ = 0 and that the system of equations
(s + b)x +ay +bz=0
b+ ecx +by +cz =0
(o + by + (b +c)z =0
has a non-trivial solution, then a, b, ¢ lie in
{1} Arithmetic progression (2) Geometric progression
(3) Harmonic progression "'L.é}' Arithmetico-geometric progression

ac® + 2ba + ¢ # 0w, HAE0n SgEY
(o + b)x + ay + bz =0
(bax + ¢)x + b:.f+|:.-f.—ﬂ'
{ae + b)y + (ba + ¢}z =0
B drdgad rgd 59 aodl ah whpd abcw aodd
(1) suXds (2) oo dd (3) TrodEFEd (4) wof-fhndd

19. Ifa. b. ¢, d & R are such that a> + b% = 4 and ¢ + d° = 2 and if
(a+ ity = (c +id)ix +iy) then x* + y* =
abedeBen a+b?=4q, e +d =2 eThgboll
{a +ih)y* = (c+ 'u:IJ:lx + iy) sond x* vy’ =
{1 4 (2) 3 3 2 4) 1

— e e —— e — -

20. If 2 is a complex number such that =2, then the greatest value of | z | is

4
:_—
Z

;r.—!':-l wond 2|8 0L Dwod
Z |

) 1+ /g}r J2 (3 341 ) 1+45

wold Downg 28

Rough Work

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

2 radeutsad
i | =
shigdmo x° - 1=08 a =8 oade 5 SroDd eyl

E.z +t:|'.!'+ﬂ'.‘ +|;|!5 _

i+ 1

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

— o —

———

22. The minimum value of 27 1an‘0 + 3 cot’® is
27 1an’0 + 3 cot’l) 0% Deod
(1) 15 (2) 18 (3) 24 {4) 30

23. cos " —cos T27 =

| 1 1
i1y 1 (2) 3 (3) 4 (41 8

—_— —— —_—

2
24, tﬂ.ﬂ--‘ﬂ‘-'&“[x 'I'%]'i'tﬂﬂ[x'l'—::'J;} == fan Ix =

(1) 3 (2) 2 By @) 0
25 T ginx+4cosx=5 =btan :"g“n:%=
(1) o (2 1 (3) 3 4) 4
Rough Work
90Q
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26. [t :}'EEEI then
vos 'x+ +f 3-3¢7 |-
COs™ | —+=¥3-3x" |=
; 2 2
‘;‘_HSP e

cos ' x 1-:::54(-2 + %‘\I'J— Ix? ]:

4 n
(1 3 (2) 3 {3) = 4) 0
A
27. .1.=-Iug| +J;-—i]a3=
¥ ¥
(1) tanh x (2) coth x (3) sech x {4) coscch x

28. In an acwic-angled triangle,
ot Beot C+cotAcotC +enl Acot B =

wf odw Fdda Bhuodt
col Beot C+ cotAcot C+colAcol B =

(i) =1 (2) 0 (3 1 (4) 2

T ———

s ey

29. If @, 5, v are lengths of the altitudes of a triangle ABC with arca A, then
“Sroro A £85 8 |Gdmo ABC dididie FddHes a,py sond WS wds

A1 1)
_._'l- -z E - .|.._.!- —
R*\ad T
(1) sinf A+sin® B+ sinf C (2) cos® A + coe’ B 4 cogt €
(3) tan® A + tan” B + tan® C (4) cor® A + cot? B + cot®
Rough Wark

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

subtended by the upper half and the lower half of the pele at P are respectively o and [,
then {lan a, tan fi) =

&5 wirdinone Sl Dot P & tan ' (%) Sy hﬁaﬁa"@_uﬂ. PE38 e poay @
s aritSw, ol wd wridboe L‘Idﬁﬁﬁ E'eren S0 w, f £8 edypdo (1an o, tan B) -

(1 I] 1.2 F | 1
(h [_4-;‘}, (2) [;*;] (1) @'EJ () [;';J

30 p™ g™ ™ erms of a geometric progression are the positive numbers a, b, c
respectively. then the angle between the vectors fiﬂguzﬁﬂlﬂg h*}j+[]n5¢3]ﬁ and
(- )i +(r—p)i+(p-qk is
a8 firdd GwoEy pog.rd Dores SLm 83 :i*-ug;-sm a, b, c mond whpdo
bador (oga’ )i+ (logh®)j+ (loge)k, (q- ) +(r - pli+(p-gk o S¢ig Emo

R

(1)

b4 > s | | n
(2} — sin T i -
2 '{H vat e bl sl @ 4

e ——

32. The vectors AB -3 24 2k and BC=~7-2k arc the adjacent sides of a paralelogram.
I'he angle between its diagonals is

A =3i-2)+ 3K, BC=-1-2k o of Birodd ddedaye wnd) heres. o
DEgre Lody S'mo

--E ' - E urz_’l '.t ]_nnrlr 4 j_ﬂ oF =E
A5 \eki gy By 3% 5 Sk
Rough Waork

1 Q
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A3. The point of intersection of the lines

Ey iR =(i - 6) + 2K) + (i + 2] + k)
fyli[u!:{d}-l-i}i— u{1i+]+2l:}

15
wdY Tpeo
i) =i - 6) +2E)+1(i +2] + K)
£ R(u)=(4]+ k) +u@i j+2B)e FE85 Doty
(1) (4, 4, 5) (2) (6,47 (3) (8, 8 9 (4) (10, 12, 11)

34. Let §=i+2j+k, b=i—j+k and E={+]j-Kk. A vector in the plane of dandb hz
"
projection ;Erunc. Then, one such vector is
dei+2j+k. b=i-j+k 200 f=i+j-k wbtod i.bok 05 didoodt
1
af H&IH ¢ B DEvo 5 wdypds eirod nf H04

() di¢jak @) 3i+]-3k (3) 4i-J+dk  (4) 25+]-2k

.

35. Let G,bandé be three non-coplanar vectors and let §,§and 7 be the vectors defined b

I3=E-5-'E'E—.I- q

m SdeDordon) w080l wDpd (B+B) pHB+E) GHE+a)Fe
{1 0 2y 1 (3) 2 (4) 3

Rough Work

[ "1"*1'."‘-
I..-d-'u.'hl o !l

__rI.I.-' "
& .r'.:-' s T
|.-|.|'|.ﬁt

B 12 Q
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36. E=?+]’—2E:Z [Exi)xjyt=

(1 s (2) 6 (3) 36 4) &6

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

15

wf Darpyis ey 100 3¢ IrbdTade. B Dogrgd Dopps' Fdhiesd
‘a’:ue,r:":gd )

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

el dhojgresamyon, 88 O Dok Sdpdor aarychld B, irdyd)fom
ol o dovgd wE8d Vods ddyds dbojermw MBod ors BbE dadh
sHypE> BB Tods Dbfes Srsd HodT: Hoydgd

1 I 1
(1) 3 (2) r; ;!.3} > (4) p

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 vne is correct. The probability that a student knows the answer u
a question is ¥10. If he gets the correct answer 1o a question, then the probability that hi
was puessing s :
o 24 DL piroFDNE (G Ty (P8 @A % ab)s T aTwed
ai8 Srgds S0DLLO. uE Dorgdd warwe 30% Dogdgd 910, a8 (R4S
wdd poves DOTLEBE b sl MU oDRd dag Dogrdgd

i 40

X ¢y 1 independent of n for every 1, then p =

Sordedsen n, p v 8¢3& Dyready o Jord X edflod: 308

3 -ﬂx__{}_ . - _.d o ﬁ é
0<p=l F{K:n—r]'“3ﬂ 28 r& n d0d DgsodS whypds p -

| | | (
(5 @ 3 3 3 @ g

1. If X is 2 Poisson variate such that a = P{X = N=PX=then (X =4) =

ol Sromerd oo X aguPX=D~= P(X = 2) wond PX=4)=

(1 2u (2 5; (3) ae” i4) e’
Kough Work
pi 3
o
L8
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

(i1} Translatton by the distance 1 unit in the positive direction of x-axis

n
(1) Rotation by an angle - about the origin in the anticlockwise direction.

4
Then the final position of the pont is :

Do (3, 2) 300 (fdood® Sard BOSSHon SahEied

() 3Tl y=x B (H3Dowo

(i) && x-wfo B4 | chrd€ Dirodd H056S

i) wondy 040 daroleded dyirg E_: S'mod® H0fno

w Doy Sbrde

(1) (I8, VI8) (@) (-2, 3) (31 (0.418) (4) (0. 3)

= e i

43. I a, b. ¢ form a geometric progression with common ratio r. then the sum of the ordinates
of the points of intersection of the Jine ax + by + ¢ = 0 and the curve x + 2y = 0 js
g boces adnd LhNE r 583 a:*gﬁ:écﬁ: (380 2dyHnr el wipds
REETp axthy te o0, Bfo x+ 2y =00 P85 Dodhipo Bgbah AorSs
Sud o
= @ -3 G 5
4. The cquation of a straight line passing through the point (1, 2) and inclined at 45° to the
liney =2x + | is
Bodesy (1. 2) orgor 'ér, H6¢dp y=2x 4 18 45° ey dh D¢ dge
BenEdnu
(1) Sx+y=7 2) Ix+y=35 (3) x+y=13 /M’i.x y+1l=0(

(n (4) r

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' Lo dPES vovomr dod Dot HEYdpo Jod wf Whod Dol
Glog) vondrow dgvw 3udo 5 dardés. @ Do) Dods H¢od8® S0udSTly
1584 Broge (Sd48%H Srdbdh
23

{1y (2) 25 (3) 50 (4) 100

46. The distance between the parallel lines given by (x+7y)" +44/2 (x + Ty) - 42=0 is
(x+7y) + 2 (x+Ty)- 42=08" Gchads H3rodd Ype S &rdo

(03 ) 42 @ 2 4 1042

47. If the arca of the triangle formed by the pair of lines 8x% — 6xy + ¥* = 0 and the lin
2x +ly=aisTthena=
ﬂﬁﬁﬂm‘cﬁmﬁlu 8x’ - 6xy + ¥* = 0, :-':rﬁ'#'ﬁlp 2x + 3y = a o8 20630 |Bghe
Srogo 7 wond wiypd a=

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

48. If the pair of lines given by (x* + %) cos®@ = (x cos O + y sin 6)° are perpendicular to eact
other, then 8 =
et =) ﬂq—:r'u‘.u'm"i'ia (x* + y*) cos™® = (x cos B + y sin 0)’ &*D HECTpow afonbsd
uua_@aﬁ whpds 0=

() 0 (2) E (3) % 4 JE

Rough Work

16 @
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49. Given the circle C with the equation x* + ¥* — 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 7 (a) y+5=0
{4, 3) with respect to C

{ii} The equation of the tangent by x=1
at (9, ~5)on C

{1ii} The equation of the normal {c) 3x + 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
2Oy% &8 Sydo C Hod8mo X"+ 2%+ 10y-38=0.
C 3 Sowobod erDe-] S0l erde-lE edddhin ;

Dol Dol

(1 Cdayrg 4 3 sty (a) y+5=10
hagdmo

(i} 9, -5 3¢ C 53¥;%= (b) x=1
n¥dmo

(iii) (-7, -5) ¢ C sfeoocwdp () 3x + By = 27
SeEdmo

(iv) (1, 3) orgoe &8h C agho (d) x+y=3
Hdé8ma

(g) x=9

The correct answer is
20T Rirgeddw

() () (i) (iv)
() (&) (@ (e) (b)
(2) (dy (e} (2 (h)
{3} (g) (e} () {b)
4 (dy (b} {a) (e)

Rough Work

17 Q
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§0. Consider the circle x2 + ¥¥ — 4x = 2y + ¢ = 0 whose cemre is A(2, 1). IF the point
Pi10. 74 is such that the line segment PA meets the circle in Q with PQ = 5, then ¢ =

A2 1) Fodorr €05 Sy8c kP +y —dx -2y +c= 0 880, Dodep M10.7) 5
darpodo PA Syeeny Q 8¢ poldo, PQ=3 wchipbio® ebyds c=

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

P N

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

such circle 15

argrdo 1 805 28 S)ymms 0. O 48 3070w x+3y =0 wond wirod ol
5989 fo|do

1 3

(1) 13, 0) (2) [ﬁ'};ﬁ)

3 -3 o
& (ﬁﬁ] 3 [Jm :FTEJ

Rough Work
o
e
185 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 ns centre is a straight line. IT the distance of this straight line from the origin is
25, then a” =
Doy (3, 4 fMoa PTh o¥ Sydo H6E 5o ¥ +y =a® H cow
gted daore woldeld: ot &4 Boddy Dodengo wf B¢ dup. Soro Do
Lwd & B8¢de Srde 25 wond wlipd o=
(1) 250 (2) 225 (3) 100 {(,:t} 25 1

L
. L)
— = -y

53. The equation to the line joining the centres of the circles belonging to the coaxial system

olcircles 4 + 4y" - 12x + 6y -3+ Ax + 2y - 6) = 0 is L3
GutE SadBgl AxTHayT 12+ 6y -3+ Ax+2y-6)=02 TodH 338 iuL-:s;i;-‘-ﬂ:
£y dar HduEdmo

(1) Bx -4y - 150 (2) Bx-dy+15=0

(3) 3x-dy -5=10 (4) Ix-dy+5=20

e — —————— e —————

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

from the focus of the parabola onto this normal. then 4k - 2p° =

todocio v - 12x8 x fy =k uf eDoon ¥p. o Dodediy DIl &

sloon de vondrdo p wond e pd 4k - 2p =

i1 1 i2) 0 (3) -1 (4) 2

Rough Work

.l"l_*i i
1= '-"'I'. .

a, "
/S
[i5

*

-~
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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¢ dp 2+ 5y =12 Bgsydo 4x’ + 5y’ =200 Bods DDE) DodePes A, Bo g
wodnr aoll wdypd: AB Sagdp Dodly

(1 (0, 1} (2) (1, 2) (3) (L, 0) @) @&

56. Equation of one of the tangents 'passing through (2, 8) to the hyperbola 5x* - y' =5 is

wd dosodo SxP -y =53% (2,8) argor &Gk a8 H8;0e Pddde

gl

(1) Jx+y-M=0  H&™*, (2) Ix-y+2=0
I b“l-.\'_

(I x+y+3=0 Y ¥k (4) x-y+6=0

57. The area (in square units) of the equilateral tnangle formed by the langent at (+/3,0) 10 the
hyperbola x* = 3y? = 3 with the pair of asymptotes of the hyperbola is

u8 sovdedhe xX -3y =38 (3,00 54 :’:::,d;uT:';:. ad whod Hy8;8ne Yy
288 HEZswridre @z Frogo (SE0D aSarne &)

]
(1 J3 2 ) My (4) 243

Rough Work
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s8. The radius of the circle r = 12 cos © + 5 sin @ is ,1;'. i T
i i : ;
g |-".{: ¢ - ¥
5380 1= 12c0s 0+ 5sin@ T7ggo 2
5 17 15 13
(M 12 2y 3 3) 3 @ 5

59, |f x-coordinate of a point P on the line joining the points Q(2, 2, 1) and R(3, 1, -2 is 4,
then the z-coordinate of P is ¢

Dodsges O, 2, 1), R(5, 1,-2) el 00 'ﬂq:_‘_a:: 24 Dothod P Wwsy x-Doraso 4,
wond P oLy z-DErade

(1) -2 2y -1 (M1 4) 2

-

60. A straight line 15 cqually inclined 1o all the three coordinate axes. Then an angle made by
the line with the y-axis is

o8 HEe¢dy Surds VErasTed VTS Soo Dy a0, v BT y-sgo8"
% §'mo

(1) ====-"[-1-] (2) “05"[ '} (3 m..[__z_] @ 5
3 3 NE a

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

(0,0,0) 5008 o8 Sord ADS sow rde (1,2, 3) sond wopd w Dddo

mugdmo
(1) 2x 1 y+3z2= 14 (2) x +2y + 32 =14
(3) x vy + 324 14=0 (4) x+ 2y -3z = 14

—_— e T i e T — T T e e —

62. The equation of the sphere through the poims (1, 0, 0). (0, 1, 0) and (1. I, 1) and having
the smallest radius is

Sedie (LO0L0, 1. (L)L e arrot FEr, wd SRR Teade 105 Al
LT o fm T
() 3" +y" 4+ oY x4y -22+1=0
(2} 2(x? *;vzi-.-fl}-ﬁx -y -z+Il'=0D
i el L]

3) ¥4y v —x ytz+l=10

(4) £°4 ¥+ 2 Ix Iy v dn 4| =0

(1 o (2) e® (3) ot (4) e

Rough Work
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64. Let F: R — R be defined by

o+ e -“-I if x>0

f(x)= if x=0

X

e e e . e,

pa[ X2l xco
|

where [v] denotes the integral pan of v. If T is continuous at x = 0, then p-a=

[:R=+Ra
sin_[x] (x>0 wond)
o ———
X
f{x)= 2 (x =0 sond)
B+ [s_-mx_ 1—:‘-] {fx<0 wond)
X :

m Ddelonrgadnstod. afd vl wdo y Ty Srgrof rmdy Rrdoged)

x=0 354 Faﬂﬂlaﬁl_@:ﬁ soypd p-a=

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

Hough Work
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[ 934
65. f(x)= [ugl u‘[ - -'] =f"(0)=
1& X+2,

M g @ 4 o == @) 1

¥ ¥
66. Ifxy #0, x +y # 0 and x™y" = (x + y)™" where m, n € N then a—‘

d
xy 20, x+y#0,mneNEx"y =(x+y™" vond edypds (o=

¥ X+y x
N = (2) = (3) xy (4) y
1 d

G67. H,I'*:,lj—- |+%1 :"-l-:,'*'_ t1+t—1=:r:{]]rﬁ=

(1 -1 (2) 1 (3) 0 (4) 1
68. fix)=(x?-1) =1"x)=

(1 o () 2! (3 7! (4) 14!
Rough Work
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§9. The coordinates of the point P on the curve X =

i
tangent is inclined at an angle A to the x-axis, are

(B + sin 8), y = a(l - cos @) where the

Hgo x = a0+ sin 0), y = a(l — cos @) og Dot P &8 ‘b:}d;ﬁm x-wgos

34 #Fwo % wond wbyd P ngrases

o (5

3 at.a
'['J[I ]

o ()

(4) (a, a)

70. If A is the arca of the triangle formed by the positive x-axis and the normal and tangent 1o

he circle x2 + ¥ = 4at (1,3), then A=

Sydo x4 yY=48 (1,433 swDoonde, B8 Tpes

[Befe FTogo A wond wdpds A=

[ .'-'.-Hig_aﬁ' Dﬁadﬁ

(1) JT} 2) 3 (3 243 (4) 6
Rough Work
|
L L Y
11:._ h_‘\ +d
N ¥ S -.I,‘
25 Q
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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 cm/sec),when the volume is 288n cm’ is
el A Dod H0drad :s;,g'dm TS0k 21 Pa. 0. vond R Bd S8Sroo
288n $o.wo.ab. ad D pdo ms;ﬁ-g'{a a;gﬂm (PESE Do..odh),
2 1 L T 4) 1
" 36 @ 7 AT L
2
72. If u = f{r), where £ = x? + y* then [5_1.,; +"3._§' 2
! &)
2 2
u=fnNe* Ff=x*+y vond wdypd E'l.:+45|_1: =
o ay”
(1) () (2) £(r) + ()
1 L] L}
@ o+ 2 f'(r) (@) () + i)
I" dx B
(LR BN e
-} —
(1) Vet ee @ Vet e
(3) ;—: MFH: (4) i?;w.l'al*x_:-r:
Rough Work
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T4. I-*u.:'r.mm"x dn=—%e¢15:¢+ ktanx —Jeotx+ec =k =

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

!.. dx
e Jx—x?

(1) 2sin "Wx 4 2y 2 sin'x + ¢ (3) 2x sinlx + ¢ (4) sinT Wx+e
L MR |
sin“x
il "‘".. I _____ d-x—
Th. faah
n
an
: = 4
Y. T (2} n @) 3 (4) an

77. ‘The arca (in square units) bounded by the curves y* = 4x and x? = 4y is

Ligres ¥ dx, %2 = dyod® d0wug 284 Broge (S480Y dﬁa:‘:}gﬁ‘}

64 16 8 2

(£} T (2} 3 (3} 3 4) 3
Rough Work
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78. The value of the integral j'l i - obtained by using Trapezoidal rule with h = 1 is
+x*

4
d
h=18" ddseon Sy Sr(EsndTrIcD Birfeso I_““i Dewd
) +X
63 : 108 113
— — T 4 LR
dy _ ‘ -
T, d—+1;tan{:¢-y}-l:ram{x—y]—
X
—12 2x 11 2%
(1) Ac (2) Ae (3) Ae (4) Ac
{Here A is a constant) mﬁ'&ﬁ A o¥ fgﬁ wowg)
$0. An integrating factor of the differential equation
“—!I]£+K:ﬁ= = [1'1—-32]3 is
dx (1+x°)
wifod HEdoo
4 ey,
X
(1- x’}fi-’iwwt—!;—,}[ l-xz] 8 o8 DErdos fmdo

o

2
. X X ;
o .,u'-f @ -2 @ T2 p )
%, X

nghwmf‘ e
g "¢

LY ¥
> .-‘:i o\
N .t
e e ) » %
h s a0 Wi " 2 P ! I" LLL|1‘
- a = L i
ko e (8 ”;,. Ve o
y 1 T ol el T i “u
| ., LA 1. . T )
. / I L e T
- i i o
/‘f 1 "."'1!':'5:':"\ L }EII' {e "}._.
‘."ll rl' s Py ]
Vit
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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

o8 oo S 1.01 mmds, 30 Sosroh B sordy | Deho 3 HESoIT
Cospan. FEHSt Bado 0.0l m sodnd® Shdn 3 . wond ddidg dgiads
Soibet &% mddn :

(1) 1 (2) 35 {3y 10 (4) 15

%2. Sum of magnitudes of two forces acting at a point is 16 N. If their resuliant is normal 1o
- emaller force, and has a magnitude & N, then the forces are

e€ Dodady 54 22UHS) Tods sodne Hodrere DodsSe 16N Fddvoo
D&y woo 84 oowerm 5D ddood H8din o) DOST®O BN wond e

{1y 6 N. 10N {2) BN, BN (3) 4N, 12N {4 2N, 14N

83. It is possible 1o project a particle with a given velocity in two possible ways so as 10 make
them pass through a point P at a horizontal distance r from the point of projection. If t, and
t, are times taken 1o reach this point in two possible ways, then the product 1, L, is
proportional 1o :
@335 Doded Heod L8= Dirodddnm ‘t drdodt Ao unf Do P oy
Sy 2. Endnd: Fod Fisnd' Bods DESnoar (PEDOTDEND. Dodadpda
e Tod DEdood® b sodue 1, HBWEH |, wond ogdn L8 et S

SrdLast aododd

1

. i
)= (2) r (3) r 4 =
r r
Rough Work \
a o
'!l:;‘ ﬁql‘-“-:" "y IIII[ . Il 1{‘. f r"'"".
. N Ak
fi - {r' o A% 7 JI e
;.1::':: : T oep 41 p ooty
_,-f;-_l [ g0 ‘; 29 Q
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84. The velocity *v' reached by a car of mass ‘m’ at certun distance from the starting point
driven with constant power “P" is such that

pr :345 .&'énga.‘ﬁmé‘ Adodadd 'm’ L.:.':":s:r'-'ﬁ' o s Bedd Swwd 5od Srdost
wodsd Fdo ‘v wond

3P 5. 3F 3 ., 3P | 3P
Vo — 7 Ve — 3 v el ' l
(Iy v o= @ ve= @ ve— HJ'—“LmJ

e ————

_—— z = . e SR —

85. In Atwood’s machine, two masses 3 kg and 5 kg arc connected by a light string which
passes over a frictionless pulley. The support of the pulley is attached to the ceiling of a
compariment of & train. i the train moves in a horizontal direction with a constonit aceeleration
g ms2. the tension in the string in Newtons is (g = 10 ms %)

uEHh dodses® Bods 3 kg S0cin 5 ke |Bdgorfois ef B0EL e
Litahdnd £9, o odod PEeUl of EhyB oy by weod) f
Beo wod &h g5 p% Dhoords. w D wold Bda H3roddom B ms ¥ DS
ﬁsﬁw:&mﬁ" L‘&uaﬁr:!‘f.gnﬁ erdas'n &g, .ﬁrsué_}ﬁ‘ g = 10 ms )
(1) 3.75 2 1.5 (3) 15 (4) 20

86. 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

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

‘m' @SgoR, 'K A8 48 S:0din P |GSgdasn SOAD AT wod Fordyl
x-84¢° [pdrdar, dode HASt ady, M Lﬁéﬁmi fo ‘B' wodd HAFaE
wDardo Bo838. whErdsn Sogd A vod o A8z 788" muord)s X-84st
8050, swdprde dogd, B wo8 S0 Ldégﬂ:‘i;&m

P 4p
(n P v 3) 5 (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
system.

B87. Choose the correct statement

{B) Newton's second law of motion is applicable 1w the centre of mass of the system.
{C) 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 i2) Both (B) ﬁnd {C) are wrong

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

w0S @rgglay JRuyFaean

(A) nf 53535 Bdgot Toi FHin JoSES) JOrHE SgEHD WG BB,
(B) $rgol Todd Aol Mr@dn @dgerd Sod Sg3u% Sfodds,

(C) wrdrg weres SdHD 82 Jahbipd |B8dgo? Sof d5dmdn dragdn.
(D) wodgd weores Ld::gcr'-ﬁ' ?uLﬂ Tg&-’u S da R,

(1) (A)S0cin (B) Dodr OTLSD (2) (B) &:8ddw (C) Boder S0y

(3) (A)&:0din () Tode d2p (4) (A) S:0¢ixn (D) Bodr S0y

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 tyres of the vehicle
15 p,, the distance travelled by the vehicle before it comes to rest is
momd whEbhIRd, of Add §8s SdroddYy S M |ESgod do e
ForHdn ‘P (Edg FAs0E $00dnid)a. Sdih Sodin >TEY BIH Sidy
Sodm Mefdn p wond wh@FHen Swod I G003 drddo

F? EIJLMEE F-'L" PEMI
R 2 s g &) =
Y O e ®) Zue ® e
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 inertia 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

SEydSwm (A) @ w8 '.'nau.'u A¥sn Tl addg rSEse wod Fgrddn de
TE, Fodn =ddy prdfse gy 2858,

méman (R) @ wmddp gricfde Sy (@80Tl wgrdddads.

2l DoThab

(1) (A) S:0c8x (R) 205050, (R) wiedd (A) Twgy H0T0E Jdde

(2) (A) S:0cSn (R) DO TSD, 52 (R) 030 (A) Tal), HOTWd Ddde s

(3) (A) 0TI 5005w (R) Dy

(4) (A) Dy 5005 (R) HOTHA

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 I, respectively. The value

of ln is
a5 8 ‘R ogrdin do Bods $od Alvros A S:0diw B 3ddm p, S:8ain

Py rolfdw Ho bogred Jdbnddd ogdo ddom oW sddg risow

Ia
& B3 Iﬂ sl cban IB 890 o , l_ Al eI
B

f"n. Pa Pa PR
1 = 2 S 3» o 4
th JF?H (<) Pa (3) Pp ) Pa
Rowgh Work
10
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91. The gravitational field in a region is given by equation E:{siﬂzj}]wl;g. 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 o3 ddfdme orgor uf (B840 bhegsie §|do asgpdss.
2kp (E3g07F Ao of ¥mdud 3o Dodd) Zeod (12m, § m) Do
580003 S Mbdy 2BRAHS 488 Srdsy

(1) -225) (2) -240)] (3) =245 (4) -2501]

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

nie¢ oyl ﬁuénﬁ'.ﬁaﬁl ef fwo Tof; Seordds sodu Bs.1-0 s
ol Hadgd Frdod Hod. 6b Y Hodin Tods BE¥Med' Hdreo
d%hd droe DR )8

1 1 |
™ 3 @ 7 ®FT  @F

i ——

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’ wgo §'¢ Trogsn do 28 on A% 22N Sl3gdd (DRrAoT 8. oh
gy ool Msdsn L1 10" Nm? 5008 owal 2038 032, we 5
Frogodd $dhde

(1) 1.28 = 107° cm? (2) 1.6 % 10°% cm?
(3} 2.56 = 107° em? {4) 0.64 < 1079 ¢m?
Rough Work
330
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2. Drops of liquid of density *d’ are floating half immersed in a liquid of density p. If the
surface tension of the liguid is T, then the radius of the drop is

' o o (B8 Dodofyen p o8 He (S3Snses HASD B0IA Feodasyd,
€5 dodlizd T wond o Dodd g S

y L3 o [ [ 3T
) Veliid -p) () \lgﬂd—p} (%) Ye(2d-p) ) g(4d —3p)

=1

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 avgho £OAS ¥ Kol wd S8dreclo 5.6 Fernd dodndsa,
25735348 d' rgdo de 'n’ doddne ogor Vodd FMuod™DE D& (5% ued.
288 Fednd' 06 v 58 L0AdNS) Tods Ty 3od S 34

_“} !]:t l‘:l HEIE {3} El_ﬂ_l_"-' H‘]‘ d: o
nd 2o D? nD’

—_—

96. When a liquid is heated in copper vessel its coefficient of apparent cxpansion is 6 x 10°5°C.
When the same liquid is heated in a steel vessel its coefficient of apparent expansion is
24 = 107°FC, If coeflicient of linear expansion for copper is 18 * 107%°C, the coefficient
of linear expansion for steel is

w8 of FES a8 (GaD) 8 TnIYd. oD Byig TgES Mmsw 6x 1094C,
ol [Sa0) g PSS T8 InSPdo oD S)ApEts MHeEs 24 x 109°C. oh
Bgs TpES Mosin 187 10°°C sond beoo Bep g Metin

(1) 20 = |08~C (2) 24 = 10°%°C (3) 36 x 10°%°C (4) 12 = 107%mC

HRough Work

M0
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97. When the temperature of a body increases from T to T + AT, its moment of inerlia increases
from | to 1 + AL If @ is the coellicient of linear expansion of the material of the body, then

Al
P is (neglect higher orders of «)

&8 Sl Tlof) o ned T Sa0d (T+HADS woldwpdy, ore uddy (@raasie
I 2208 (I +ALS S0Nol. Sy Dode TwEy, Bgs o8 ndds o wond

Al
7 Qo (o TR, ebE Hrovol $80 Fddudw)

AT 20
S [ .

(1) w AT (2} 2a AT (3) = AT

=

PR s

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 1013 = 10° dynes/em?) is
NTP $& o8 assjading ovgor &0 $Sorfo SpdPdd wd o aps hobhdssuds
0.001 dynefem® D@ 3oe® Srdayd fefBRd0. o8 sdbmom aatAse® Sy
(FBuHsg y= 1.5 S:0050 redde Dasde = 1013 x 10° dynesicm?)
(1) 897 - 10K (2) 897 = 10K
(3) 8.97 = 10% K (4) 897 = 107 K

99, Work done 1o increase the temperature of one mole of an ideal gas by 30°C, if it is
expanding under the condition V = T*? is, (R = 8.314 J/mole”K)

Va TP Juogssh od agffond) of 3rd wdd) adxn offds I°C
wovhedH Jddebhd =7 (R = 8314 Vmole™K)

(n 1162] (2) 136.2) (3) 1662 ] 4) 1862 J

Rough Work

I5Q
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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, afiis 5¢ uf 6§ SHH) 86w S gdw P $:0080 w0 A, Sdoi BY gdw

3¢ f0Q 480 D8dmo Finod. © I SH Jnky, NS5 T) H0d T8
A

Sroysipls wo o SGeABdge S8 A0G 480 D8dmo Finod. T, 5§ Didno

Sohadd g po
(1 2P (2) _4 P 3y 8P 4y 16 F

am — —

. e

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 (E3g0% So0cn 245 00 &dd) FOAS =8 vdldd odh of )4 oo
508 (BuordbciwdHod, 28385 89z sdodo edr Y FEH Howd
Drdodarad ﬁ'-;.f swoo, (=98 Harety

(1) 0.5% i2) 1.6s (3y 1.2s {(4) 1.0s

102. When a vibrating wning fork is placed on a sound box of a sonometer, 8 beats per sccond
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 kepl constant)
o€ o St TE) 2T Dod obWwS) HBSoard) doddHd, Fo Jub 84
235 101 em Sor 100 em doddDpds. 8 IBjodare: (08 R0 D884 $yBdodo
Wy Srpdge (BAS' S5z Lo dodILm 81u8'0d)

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

Rough Work
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103, The objective and eyepiece 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 1s

nf pfitY Srddoyd TwE; Sw¥edo, sffesw 1.5 PSS Mefo £8A5
Soprsd Sbse. Erds00 wioed drodld dobsteddbpd fuse gy
&rdo 16cm. Stsme Sfp W 0% ﬁ:b& wiSomrDE o'y 888300 SobsboDsdpd,
seso 3387 [wRed drdo

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

104, The dispersive powers of the materials 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 Fdsgrgen 4:3 20386 do borged SdrdHdbl Tod seso J0d
w388 dud)fe 2dy858. u fo5o Ho@rd [Byrdaggeddo + 60 cm wond
RSN fuso FPgedoe Iwdw

{1y =20 cm, 25 cm (2) 20cm, — 25 cm
(3) - 15 cm, 20 cm (4) 15¢em, — 20 cm
Rough Work
ITQ
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105, Two coherent point sources 5, and S, vibrating in phase emit light of wavelength A. The

separation between them is 2 A as shown in figure. The first bright fringe 15 formed at *P" due
to interference on a screen placed atl a distance “[° from 8, (D >> &), then OP is

Bods Dond Dol wisres 5,8, J8 &3¢ ') dofl Bggo fio 50l Howre
Sdugedozyon. §, SHbdin So Sy drdo 1A (Lo Jrdidu). 555551:0
Sarwom 8 &6 D dSrdo (D> A)es ady 8¢ 7 dad Jwdd dugddoad ﬁg

.:}lﬁ:ld-;ﬁ Spda, OP T8y Jead

o
fﬁfT
-
..--""F - X
‘-r#_.-r"frf..-r" J
B i 0
s, 5,
i e
2 A
g —u - ——ld
[
(1) J2p 2] 1.5 D (3) J3p 4 2D

= — —

106. A short bar magnet in a vibrating magnetometer makes 16 oscillations in 4 seconds. Another
short magnet with same length and width havirg moment of inertia 1-5 times the first one
is placed over the first magnel and oscillated. Neglecting the induced magnetization, the
time period of the combination is
Lf Zobd ewdhdjod Srdfedt, uf 03y dograbidrjodo 4 RESS 16
Soso d508. 8 Soordidpodo d rom NG oditodnd el
ad, Idooy 0w 15 Day z=ddgiprdofo SOND w0FY doordhdrjodo
DHubol. v Lotkric G Somidgisec (I drdo Erar (D08 sdbd c8ibng
D sdf b

2.5
| iy (i 1 [
(1) 2J10s (2} 204108 3 o (4) Jio

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 is

nf wdhdrpod §(god" F (¢ &4%H Ddroddom 48 of wohdrpod Hrofd
60° |@TwdieE oW ol wONS B0 w2 R Q'si-m&“ oo od
prafn: Rdom dodbi wIRIRoR weopprdado

J3

(1) 3w (2) 5w (3) wi2 (4) 2w

e —— e ————

108. A parallel plate capacitor has a capacity 80 = 107® 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 batlery of 30 V by wires. The dielectric
slab is then removed. Then, the charge that passes now through the wire is

28 mirodd Dofe I>rHel dole i".a.tdg ™D asyayds 80 x 10%F sa%d
ach. o dofe :"::r.js ddDddree rom 20 58 Deod £DAS ¥ Q‘*rﬂ'ﬁ'
Joandol. w T2R6L cnipd WV Joepsy H‘Ehﬁi dde oo Zotnldno,
doved g'ddo 8ndnad. awypdo arst Lﬁﬁbuﬁ ﬂﬁaaﬁ widdo

(1) 456 = 107 C (2) 253=10°C
(3 120 =103 C (4) 12 =107 C
Rough Work
¥Q
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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 set up is taken into satellite where there is no gravity. The two balls are now held

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

w558 DarS E}ﬁasn*ﬁ-in (+ Q) 5DA% Tod: 0By Aveo L D daPH fo
poddo BAod uf T30 fol Fordbabaud adyon (Dood drbdgm). &
Sndo $g83 Mhbeyidn B TEBESAE SED B Hpdod. u Tod Afwres
ssoo Ho Desgd woo dwroom {8 HErodd Did" dotron. Fwpss angt

aod Sdpd Dead

L 9T e s el . o,
(M !Il:'n'l:t:,.,l.2 (2 EF'I:E'.,:,LE ( 4m:nl,: ) 2ae, L7
Rough Work

4@ Q
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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

LB nE'do Dend 50N Sudh DG pres dood® Srhddenr Frooh Jgreen Sobhogron.
Syorsnd Iy Devdor 5)8 a4

R R
I ,.,.._i.w_
AN AN — AN ;
R R R | R
A

(1) (1}

R
R s |
[_ A — o .
R
l AN - il
R
A— SEaREE:
(1) i)
(1) (I < () = vy < (1) (23 (I < (UI) < (IV) < ()
(3) (D)= (V) < () < (1) (4) (1) =) < (1) < (V)
Rough Work
41 Q
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111. Four resistors A, B, C and D form a Wheatstones bridge. The bridge is balanced when C = 100 Q2.
If A and B are interchanged, the bridge balances for C = 121 €. The value of D is

ety D8'grew A, B, C #30cin Dedt SEFT D& 283808, C = 100 Q
wonsds (D8 Dodiodo TJobol. A, Bods wEH %o Sr0yIHd C=1210
&g (D6 SDodoodo Toad D Dend

(1) 100 (2) 1000 (3 10 a 4) 1200

PEFLSCLEER L

112, Total em! produced in a thermocouple does not depend on
(1) the metals in the thermocouple
(2) thomson coefficiems 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 B3 ::riz_u Judo aLlow wordBdl Jhdlo

(1) afdluryod*d S'irdne dug

(2) o&dnd]od'd Srdve odns heso g

(3) Doche Wy adifide g

(4} egdniio ogor |Dardodad Ddgdysorire WeE), sidroo g

Rough Work

41 Q
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113, A long curved conductor carries a current [ (1 15 @ vector). A small current clement of

length 4 , on the wire induces a magnetic field at a point, away from the current element.
If the position vector between the current clement and the point is T, making an angle

with current element then, the induced magnetic field density; dB (vector) at the point is
(n, = permeability of free space)

Jdixt , .~
(1) E‘-q— = ndicular to the current clement df
nr
IxT= di i
(2) "1“—4-—..--- perpendicular 10 the current element df
e

T=df
(3 Fo TMI— perpendicular to the plane containing the current clement and position veclor r

ixde

(4) “";;xg— perpendicular 1o the plane containing current element and position veelor T
FEIS SER Dilag B indod® Diag (BaT sad 1 (1 w69, o8 et Db
soryudo df 8 TSy Ardorr &5y a8 Do &S sk 08 Lo (BTDRRE.
Doda)s :I.‘.‘-zaﬁ‘u-ﬂ'ug 2ady R and T Dogd Hu‘;}{:ﬁiuﬁ‘ g mom Hotwob.

e ypda. Dodady 849 (08 woladpod 48 Fodd dB (284
(p, = IT9gO B[y *nnﬂld&:-ﬂﬂdl

T =
{1] Ef_!d_:-r_u.[ ;}&Eﬂ"ﬂiﬂ dfg 0o

ix'r::EE‘ -
(2) Eﬂ'q—-—:'— Dogeroido df & wowo™
nr

3y 2 pgags g wo¥or T ond F £ONS SerdE oon BAT
T

p,ultEF _
4 0 — upd i wodo. 5 nod oas donl wow adm
(4) e (L ! wodo Q‘ ] T Q9

Rough Work
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114. A primary coil and secondary coil are placed close to each other. A current, which changes
at the rate of 25 amp in a millisecond, is prescnl in the primary coil. If the mutual inductance
is 92 = 107" Henries, then the value of induced emf in the secondary coil 15

nE [ TEed S0 T Sodr e LEornEEs dddm weudTon. | gnE Sog &'
28 D h¥odos 23 wohahy ded® D&y |BEwre srd:dr ach. Dod
Sibe wSighg (Wi 91X 10°¢ P wond, s Gk s* (Ddw DibogE et
pOo D

(1) 46V 2y 23V (3) 0.368 mV (4) 0.23 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 = 3=10* m/s)

15 % 108 m/s SHo8® 30ME) JogIw & 58 880d Bgo FE> dsof Bggod
sirdom acd. Jograd, Sre fde 50 D38 (C=3x10"mis)

1 |
m 2 @ 4 @ 3 @ 3

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

W aranehd dor ogo w5 e dgdmo Sobsmds oon & |&'A SdodB g go
i nf a-fmo DHrBIJE 4 (&' s8enBgge 3 §0A acareod oRd Sgimo
Achseds SBRS do

v
2 7 (3) 4V 4 8V

o | =

(1)

Rough Work

4 Q
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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 x 10*)

Ra™ Gs¥y ed ddd5700 1620 Hodsyore. | (miw (85308 Ho Bdohod’, o8
Do’ §asith smPe vopg (wSm(E bowg =6.023 x 107

(1) 423 = 10° (2) 3.16 = 10" (3) 361 = 10" (4 216 x 10"

118. The half life of a radioactive element is 10 hours, The fraction of initial radioactivity of the

element that will remain after 40 hours is

w¥ B4TWred)¥ Swrefo TnE of dddsoo 10 dodes. 40 Hobe Sogd
2AD aod Saro¥o TWai) o dadWmreroy 8 Basrhed

1 1 1
B 16 (3§ 4 3

ok |

(1)

. 100
119, In a transistor if :L = ¢ and le =[. If & varies between % and 01 ° then the value of
E B

lies between
Ig _ 20

I ] e o Ha0dia = Dead mﬂcﬁmﬁaﬁad Sr8s r |
e LUl PR TR T 101 %8 qo®

wond [ dewd sods gl

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

Rough Work
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120. Match column A (layers in the ionosphere for skywave propagation) with column B (their
height range) :

Column A (Sgdagor (o8 i S 306006 EeE*d 4D Column B (&
D80 a‘gmm}tﬁ“ﬁl St 2ddoGIdN '

Column A Column B
(1) D-layer A (a) 250-400 km
(i1} E-layer (b) 170-1%90 km
(1II) F-layer (e} 95-120 km
(IV) F,-layer (dy 65-75 km

The correct answer is
:.':-ﬂ_iih::‘: LA D0

m (I gm ({1v)
M @ @ © W
(B (@ () (@ (b)
(3 @ @ ® (a)

@ © @ @ O

Rough Work

46 Q
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CHEMISTRY

121. In photoelectric effect, if the energy required to overcome the attractive forces on the
clectron, (work functions) of Li, Na and Rb are 2.4] eV, 2.30 ¢V and 2.09 eV respectively,
the work function of ‘K’ could approximately be in eV
srof D838 L‘ba_.":s.‘-*:nt?" Li, Ma &:0cd» Rbod® Jog e B8 Ao wido
perod: wbAdod 48 (B Bddiren), Sdnm 2.4] eV, 2.30 eV HadcS0
509 eV wond ‘K T B3 oo VS @M

() 2.52 (2) 2.20 3 235 @ 2.01

—

122. The quanium number which explains the line spectra observed as doublets in casc of
. hydrogen and alkali metals amd doublets and triplets in casc of alkaline carth metals is
(1) Spin (2) Azimuthal (3) Magnetic (4) Principal
T @as S0dn 6 fste der Sgbwod'd B3088 Bood Sbds gd
SayBE Sate 28 Herod'D dgody Tpos Saboix Lﬁ'ﬂﬁu;ﬁ: ns80d sTRo80
nowg
(1) %% (2) Qednsd (3) waharped (4 el

—m

123. Which one of the following cannot form an amphoteric oxide 7
& (o oddt 28 Bghgrd 83 )a® DG B Ed?
(n 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)g" C 002 0 bEsraee T8 vdre Sanm
(1 1,1 (2 =11 ) 2,-2 (4) 0,0

Rough Work

47 Q
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125. According 1o molecular orbital theory, the total number of bonding electron pairs in O,
is
s wbyird Hgrodde |dsed S, 0,6* Hd) wod Jusreh mobe DoRg
(1) 2 (2) 3 35 (4) 4

126. One mole of N H, loses 10 males 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 7 (There is no change in" the axidation state of hydrogen)
w4 3rd NH, 10 3rdo JugreSebs g¢ yom B4 By ¥dsn Z AUYes. THEY
B|Etuio, B4 ﬁﬁal-ﬁ'ﬁmﬁ* ﬂa‘lqﬁamﬁ:rc'ﬂ. 7 & FP'es «lyfdn 38 Jud?
{:J‘LE'EE &l!:ﬂdm '.'gaﬁ* Srday -5}

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

127. Which one of the following equations represents the variation of viscosity voetficient (n)

with temperature (T) 7
& (2ol BluESnimod’ IO agfisd (T)8* Byger oo (n) Srdayds Brdodedn?
(1) n=Act™ (@) n=AcHH 3) n=AcE @ n=Act

128. The weight in grams of a non-volatile solute (M. wt : 60) to be dissolved in 90 g of waler
to produce a relative lowering of vapour pressure of 0.02 is

002 hE wriayhdd dss DRodesn N Hedt Ldnoddons
wern )0 |EUdse (wmugrdo = 60) rddn [mined

(1) 4 (2) 8 (3) 6 4y 10

Rough Work

48 Q
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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 to 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

o4 wurh ¥ (ordddn, Ball, so|cSnind FLTS BTrTEE Derddn orgor
D¢ ouo S 2rorl grdo ;

(1) BE00% Jrerb grdosh dErsEn () 28005 arerb yrdo $0B WD
(3) 28,00 arob yrdo S0 858 (D 0800 Srerh prdofh Dobod

-

130. The number of moles of electrons required to deposit 36 g of Al from an aqueous solution
of AINO,); is (AL Wi of Al = 27)

zo AlNO,), |sramo s:08 36 | Alds 9830 dansdh sdehd Jogiee
Srde hogg (Al Agirm wrddn = 2N

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

131. The emi (in V) of a Daniel cell containing 0.1 M ZnS0O, and 0.01 M CuSO, solutions al
their respective electrodes is
0.1 M ZnSO, $:0¢i» 0.01 M CusSO, |ordmres Sdam o8 Jugtebo &4 &3)
-1 ciddi.-:: wybo Tedy emf (Vosh
(B0 o =038 V3 Ejrs 49 == 076 V)

(1 1.10 () 1.16 (3) 1.13 (4) 1.07

Rough Work

49 0Q
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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

& 2080 o0 2 Swrofdn 0500 acl HOsS p-d¥o uf Frsdn eidiod?
(1) As (2) P (3) In (4) Sb

- ar i

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

CHy COOC,Hy + NaOH — CH,CO0Na + C;H.OH
(ag) (aq) (aq) (ag)

(1) Order is two but molecularity is one
{(2) Order is one but molecularity is two
(3) Order is one and molecularity 1s one

(4) Order 15 two and molecularity is two

CH, COOC,H, + NaOH - CH;COONa + C,H OH
(zG%) (2@ (2gEm (eom

¢ S58g% Bod Didmed® D8 H0TLAB?
(1) (F&ruSo Dode 570 wend oid

(2) (farofo aid 50 woud Tod

(3) |SSrofo efd dodoiu wowd oEd
(4) |ESrofo Tody Soddiw wowd Tode

Rough Work

50 Q
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134. The catalvst and promoter respectivelv used in the Haber's process of industrial synthesis
of ammonia are

wraf 5348 oo wIrddr FOTd Sodind® as@ricd ady98%o
S0Bx (Begie Sdnn

(1) Mo, V,0, (2} V,0, Fe (3) Fe, Mo i4) Mo, Fe

_— e — i = ————

135. Which one of the following statements is NOT correct ?
(1) The pH of 1.0 = 107* M HCI is less than 7.
(2) The ionic product of water at 25°C is 1.0 = 107" mol® L2
(3) CI is a Lewis acid.
(4) Bronsted-Lowry theory cannot explain the acidic character of AICL,.
(Bod Jddomeod® I8 BOTWIL o7
(1) L0 =10% M HCl [rSesdy pH Deod 7 god 8855,
(2) 25°C 3¢ R wdirl¥ opdo 1.0 107 3582 2,
(3) CI a8 oron welady.
(4) AICHL Gl eds Sgarady, awi - &0 hgroddn Dibfooddd

136. The molar heat capacity (C ) 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 1o it is

39 Lade 3¢ V¢ Freb ehede (C)=75 & K BrS100 . Heos
182 42Dy =l dHds aFqisd® DhMde (Kodh

{1y 24 (2) 0.24 (3} 1.3 {4) 0.13

Rough Work

51 Q

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



/A

137, Gelly is a colloidal solution of

(1) Solid in liquid _2) Liquid in solid

(3) Liquid in liquid (4) Solid in solid

E"ﬁ o el Fuond ordwmo

-+ wddardo (2) maamguﬂ‘ [E& S0
(3) |Edod |gdo (4) ;:aﬁ&-mg‘cd‘ ﬁ:;ﬁ:‘:u‘g:}

_—— — —= =a

i]:ﬂ. The product(s) formed when H,0, reacts with disodium hydrogen phosphate is (are)
H,0,, Birfddio an8us )88 d6p Fobdpds, 28 yd (Bosr adssn (w)
(1) PO, Na,PO, {2) Na,HPO, - H,O,
(3) Nall,PO, - H,0 (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) CalHCO,), is soluble in water
(4} Hydrolysis of beryllium carbide gives acetylene
Bod RS 28 HOTNBE £E?
{1) NaOH £0%d LiOH wowIHl s
(2) Be Ty odoro mo Idasedn Jods
(3) Ca(HCO,), J8&* £&ds
(4) Bodako 5885 me It PN ANedS dsydad

Rough Work
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140. What is 7 in the following reactions 7
& |Bol dds«uﬁ" Z o287

. Cu=il
BCly + Hy —etis X + HCI

methylation
x —F

hbTan
(1) (CH,)BH, (2) (CH,),B,H, (3) (CHBH,  (4) (CH,)B,

141. Which one of the following elements reduces NaOH to Na 7
& (Sol Swroufived' 38 NaOH®H:, Nane ZomgSbodada?
(1) Si (2) Pb 3) C {4) Sn

142. Which one of the following is used in the preparation of cellulose nitrate 7
é (200 ord¢® HID weppd'd JEEH ddrdrddharld eLTrATG?
(1} KNO, (2} HNO, (3) KNO, (4) HNO,

— e S R ——

143. The oxoacid of sulphur which contains two sulphur atoms in different oxidation states
is

(1) Pyrosulphurcus acid 2) Hyposulphurous acid
{3) Pyrosulphuric acid i4) Persulphuric acid
D0 ofydhas Héw do Tod Do)l wddrmefod) EERL i’y wdide
o
(1) _':::E‘:’aw;lgdfa wdadw (2) :mﬂ“’am‘;,aﬁﬁ LPHE
(3) :a{i‘ﬁur;,gﬂg LR (4) i’:Eﬁw;,gﬂE LTEREY
Rough Work
53 0Q
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144. Bond encrgy of Cl,, Br, and 1, follow the order
Cl,, Br, &8z Lo 2od 45 |Fdedo
(1) Cl, > Br,>1, (2) Br,>Cl, >,

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

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 .
(1) Both (A) and (R) are true, and (R) is the correct 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 not true
{4) (A) is not true bul (R) 15 true
RSSN (A) : mdordodo el Fsd adfifiden, He Sood Xe S5 "adorm.

sndn (R) : wodd dddrmipe Hdgie sodl ody wide new, He
Hed XedHr wdahade.

20T Dirgrdde

(1) (A) S:0cdn (Rloo Dzdn S00din (A) Tady »00hs Jdade (R)

(2) (A) S:0dsn (R)os Dede S:0dkeo (A) SeE; H0TkE J36m (R) s
(3) (A) dudn 52 (R) dudn s~d

(4) (A) Dabe =& =0 (R) dudw

Rough Work

54 Q
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146. A coordinate complex conlains 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 BEodgas b essns® Co¥, CT Boduks NH,wa700. e8 Ard HdnESind
Hget gnRoDSHE Budsn 3 Frdo edrlod kD). @ nda ¢

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

(3) ICGIIN'EideL"I:,II'_‘I- {4} [Co(NH,),Cl4]

R — o - —

. e - - —

147. Ni anode is used in the electrolytic extraction of
(1) Al (2y Mg
{3) Na by Down’s process (4) Na by Castner's process

do oégoglan Dapged® Nid s b BTrATd:

{1 Al (2) Mg
(3 &= mgaﬁ' Na 4) =238 a&gaﬁ‘ Na

—— e — e ———— T —— e e

148, The pair of gases responsible for acid rain are
wisy SgRl oDl Tdupe zos

(1) Hy, Oy 2) H,C, 0O, (3) NO,, SO, (4) CO, CH,

Rough Work
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149. The chlonnation of cthane is an example for which type of the following reactions ?
(1) Mucleophilic substitution i2) Electrophilic substitution
(3) Free radical substitution {4) Rearrangement
U5 mwe £oHLA5 & (Boa SSgust WDE aoinde?
(1) drgared poive (2) d0£9%8E 28Foe
(3) Sgoy@redad @adde (4) oS08

150, Different conformations of the same molecule are called
(1) lsomers (2) Epimers (¥ Enantiomers  (4) Rotamers
¥ socl Gef, I¢ eldrdrod wotrd
(1) =Sl (2) ObSads (3) dar@rdady (4) o

=t v

151. Which ol the following statements is NOT correct ?
(1) The six carbons in benzene are sp® hybridised
{2) Benzene has (4n + 2)x electrons
(3) Beneene undergoes substitution reactions
(4) Benzene has two carbon-carbon bond lengths, 1.54 A and 1.34 A
1 [Bol odd® D0 HOTLY D8dw TE?
(1) To25d'R wd sd)Ses sp’ HoEIESmIN TodSD
(2) BedS (n+ nJossnos: SOA 65,8
(3) Bodd 2830m Jddged® Fd"Sd
(4) DodSS* Gods SRR AT wodBgrpe 1.54 A S:0ci0 134 A LR

Rough Work
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152, Match the following
List-1
(A} Acetaldehyde, Vinylalcohol
(B) Echpsed and stappered ethane
(C} (+) 2-Butancl, (-} 2-Butanol
(3} Methyl-n-propylamine and Dicthylamine

G 208 SR udbbvod
a*Lar-l
(A) Qi b, D35 wop it
W) |Wore S0cs whdgh 65
(C) (+) 2-enged'd, () 2-wogos'd
(D) LBpda@rad Jaol S0
Bapd Il
The correct answer s :
R0ThD Dirgady
AY By (C) (D
i1y vy o (V)
(23 (I {avy (D (V1
(3) (VY (I (V) (I
(4 (V) O (o I

List-11
(I} Enantiomers
(II) Tautomers
(I} Chain isomers
{1V} Coniformalional isomers

(V) Metamers

erlor-ll
() <irs) Gdrrdads
(11} ﬂ*é.:""i.":-:ng.:-
(1) At ﬂ*ﬁ;a'gm
(IV) esbadiova ﬂ*r:ﬁ;,u‘gm

(¥) Soe=dada

Hough Work
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153. With respect to chlorobenzene, which of the following statements is NOT correct 7

(1) Cl is ortho/para directing

(3} Cl 13 ring deactivating

(2) Cl exhibits +M effect

(4) Cl 15 meta directing

E'5' TodSH Dowofod. & Fod 58" HOGHLA DS FIA 207

(1 Ci Hﬁ".-"-ﬁ'ﬂ‘ LR Y

(3) Cl Sods Qﬁﬁq::i;ﬁ:u

(2} Cl+M 2yrddn doripdiod

(4) Cl Jaer :n;g-rgm;

154. Identify the product in the following reaction

& (Scd ﬁdgﬁ*‘ adydyands fioRdn

OH
== CHEl
f =t Product
S ad 4y S
OH
CHCY
- '\-\.\_\._\‘
@ |
~F
coH
COM -
4 |
-
58 Q
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155, Compound-A (€ H 0) undergoes following reactions to form B and €. Identify A, B and C.
Hds $Hse-A (CHD) & (508 S3gus’ ¢ B S0dn Coi 8 38zl
L AR B:bddwm OS5 fbodRpEe.

' qi‘EHF.I."f._I'.._ 'E].Hi_.D = II_EHL. B
A
A B L
il
|
(1) H,C—C—CH, CHl, H,C—CH,—CH,
(2) HE[.‘--'EI.‘—IL"II:{}II ['I[}1 HEC—CH:—-L’IIEA OH
b
H II.('.——CHE-- CHO 'L'Hjl H,ll:'—d.'_‘l-l—l:."H‘1
a ¥ |
OH
O
[
(4} HjL' C {..'H_‘ {.'IIIJ IIJL'—ITI'H—-{'H} ]
OH

e —————— T —

156. What is the product obtained in the reaction of Acetaldehyde with semicarbazide 7

%D hsd)BEE SogFesm 288 as39) dorgdn 282

[

O
I
(1) H,¢ CH=N—NH- C--NH, {2) H,C-CH = N-NH,
I
|
(3) H}E." —CH = N—0OH i4) H}{‘—-[F‘ = H—HH—-C—NHE

CH,

Rough Work
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157. Idenufy A and B in the tollowing reactions
Bod Sdged® A Si8dn Bods dibopsn

NO),
o cl,
@ e
Fe

A B

_a
S CeHe —N—N—CiH
(1) ( ST W (AL ]
(2) ( j CHy—N = N—CH,

LiAlH,
B + ——

(3) | ] CH—N = N—C.H,

et

= C,H,—NH,

(4} |

Rough Work
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{1y 1, 3-Butadiene {2y 2-Chloro-1, 3-butadiene

158. The monomer of ncoprene is

(3y 2-Methyl-1, 3-butadiene {4) Vinyl chloride .
nwmebss'n rF b
(1) 1, J-wrgirdonrs (2) 2-8°6%-1, 3-arpirdowrs

() 2-5:88-1, I-argerdons @) 235 §05

159. The site of action of insulin is

(1) Mitochondria {2) Nucleus

{3} Plasma membrane (4) DNA
minds vndn Fodwn

(1) Bo&'soldoir (2) Bo|E¥sw
(3 T3y Szdde (4) DNA

160. 4-Hydroxy acetanilide belongs to which of the following 7
(1) Antipyretic (2} Antacid (3) Antiseptic _i4)  Antihistamine
4-prardy J0e0BE & (Bob OS' TAE Jodidiod?

(1) crodHOUE (2) dirotrhl () wrodHRE (1) crofingds

Rough Work
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