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Time : 3 Hours A Marks : 160

Instructions :

(1} Each question carries ome mark.
28 [DdyS a8 S8y fod,

(ii) Choose the correct 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.

Gl a)d (D8 (24)% asgedd Sd* 0TS Hirgrdinds DBED Ul
Arded woB 1L 2, ¥ Y 4 ddm alys OMR Hire® DH8snd® (45
Ronolold Dogghe LS HB Bl EE Sum JohbaBie

MATHEMATICS

I. IFf:R - R andg:R" — R are such that g(f{x)) = | sin x | and flg{x)) = (sin -.."'::f, then
a poussible choice for [ and g is

F:R R S0a8n g R Red glfix)) = |'sin x |, fig(x)) = (sin+vx)" wilpbiod
woypd [Lged i wisd Jobd

(1} fix) = x¥, g(x) = sin 4y
(2) Nx) = sin x, g(x)=)| x |
(3) fx) - sin®xValx) = Jx

(4) M= %%, gix) = Jx

Rough Work
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2. Wi & & s defined by

I'x
P 1o i x is even
L0

i % iz odd
then I 15
(1) onto bul not one o one (2} one w one bul nol onlo
(3) one o one and onio {(4) neither one o one NOT il
f: 22+
X
X B0 Hopp woud)
fix)=¢ 2 ¢ ¥

|
'll -
l 0 (x g% Zowg won )

e ;}55{.1_ wdpda [

(1) Bofns sa wdgfo {2) ﬂ:ﬁsﬁﬂa =0 Hoyito =k

(3) sdgdiar, Dodns (4) edgsior s, doniv 55
1 r L 4 I 3 {n - terms) .0 ] hen k =
i Ixd Axh O6x8 N AL T

I 1 1 B hn_ abn
ﬁ;'a,*.n_ﬁ,rf.x,ﬂ -.nv;'nﬂ'uéc-}—nll mond k =

I 4 _1' 1y 1 ﬁ{l

) 3 2 3 (3 8
Rough Work x
Losm TR
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4. A regular pulygon of n sides has 170 diagonals. Then n
n ogrmre (S0 pirsgh2d 170 DEgrer aTmyon. H‘é:.,:r:ﬁ: n -

(1) 12 2y 17 (3) 20 (4y 25

5. A committee of 12 members is to be formed from 9 women and 8 men. Ihe number of

committees in which the women are in majority is

Y Hoob fLees, § Ho0d Phweo S0 12 S:00, Rdhgea o Bodrdy oy
Juwro. Lo whfomr sl 2038 DoRre Dol

(1) 2720 (2) /o2 (3) 2270 (4) 2278

T

6. A student has to answer 10 out of 13 gquestions in an examination choosing al least

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

ad SBE* 13 [(pAjedmd Dovgd Bwdd 6 (Do Hwed EWhe 5 Rhe%

porednr Sudodl 408 warw e, Jarpldld an) vistae Sowng
- B L -

(1) &3 (2y %I (3 161 (4} 196
Rough Work
1w T0
IJ- ll.!
by 4'. __..-‘;"
l.tr .rl"":. £
L L —
- *"l'l
Ll ';:,
Fi T
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12)

Tl | o

(3 1 (4) 2

% b] )
22| w
a

e
e

If ab # 0 and the <um of the coefficients of x” and x* in the expansion of

zero, then
1 4 1
x2
ab# 0 wapds |~ ';] RET- LTy e Admse Dudo Bl wond wdpd
\
(1) a=b (2) @+ b =0 {3} ab = -1 4y ab =1
— -! niﬂq--f'—+—ﬁ~1—+ ______ +—‘ﬁ"-"'r-,l15r£n=rhl=
xl:-:-il_l-[:-i+1]|...l_x+n} x Xx+1 x+2 x4n
Il | 1 r!
1Y o =1y —— —_—
m ! ]:_n--rj! 2 | }r!{n—r}! (3) rlin-r)! ) (n=-r)!
Rough Work )
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10, 1+ ¥ + L T— =

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

P-
11. In a triangle POQR, ER:T:‘ If lﬂﬂ[‘i]m*i' Wﬂ[%) are the roots of the egquation

ax® + bx + ¢ = 0, thenr

P
a8 (Bdimo PQR&* H-'R:-:;-- tan ['i']-im[%’]m hhEfmo ax* +bx +tc=038

Sarergd wdpds

(1) a+b=c¢ {2) b+t 0 (3) a+c=b (4) b=c¢

b ¥
12. The product of real roots of the equation |x|* —26|x|* -27=0 15

a
xlf —26|xf —2T=0 @ug) THE Swrero oo

(1y 3% (2) 312 (3) _3% (4) 3%

Rough Work
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13. If @, [, y are the roots of the equation
X rpxtigatr=0

then the coefficient of x in the cubic equation whose roots are alffp + y), iy + @) and

yla + B)is

a, f.y o0 ahofdmo x4 p.ltl +gqx+r=0385 :’:::*u‘*;i_‘!ﬁ alfl-F Bly + a),
yia + ) Saroroon Ao D38 ahigdmod® x io

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

l4l Let -I'l‘-"_'

2 e"‘l d1
i izﬂlzl"::d_x["]

1
and D's fﬂf _If the sum of two roots of the eguation
X X
1

=]
€

A::3+Ih;z+L‘:¢+D=Eisequaltnz~:m.menﬂ-=

:I.I'-I

1
, D= IE w5E08. sHEtmo AX+BXP+Cx+D=0
X
c!‘
'E:-JE'& Bods Srare E»:-:u:_i_n- '.::n.‘-ﬁl o uf:-:,:ﬂ.‘v B o=

(1 -l (2) O (3 1 4) 2

Rough Work
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5. 2= i [ T
3',1‘] 1B 2) 8B i 64 B i4) 128 B
i | X x+] |
16. 1'[:,1:' it x(x-1) wx 1) = 2012)=
Inix -1 x(x- Dix-2) (x-1)x(x+1)
(h 0 (2) 1 3) -5 (4) 500
-1 -2 31 F O 200
17. Lt A=| 3 4 3, H-l- —:] dand C=| 0 2 0|, ifa, band c respectively
5 EJ il 002

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

1 -2 -3 Y 3 2 00
A=l 3 4 5§ ,B-[ : F:].L‘- 0 2 0 |es:5%8. a,b,con S8 A, B,Co
L 4 5 6 5 - 00 2
g On Bl & dopge ROOHE g0
(1) a<k=c (2) c<hbh=<a (3) b<a<g 4) a<ec=<bh
Rough Work -
rl i -1 ]’.r -
i N 1-" i
G A\ e -A
I‘ln'; F?-} - !::-_F;

70Q
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18. Given that ae® + 2ba + ¢ # 0 and that the system of equations
(ax + b)x +ay +bz=0
(bt + ¢)x + by +c2 =0
(o = by + (bax +c)z =0
has a non-trivial solution, then a, b, ¢ li¢ in
{1} Arithmetic progression (2) Geometric progression
(3) Harmenic progression ‘J‘,ﬂv} Arithmetico-geometric progression
aa® + 2ba + ¢ = 0 wa), BAS0n DgED
fax + bx +ay + be=0
(b + e)x + by +ce =10
(ae + b)y +(ba +c)z=0
8 Ardgsd ES €9 aodn sk vayd ab cw aold
(1) so¥ 44 (2) dooo Y (3) o EH8  (4) wof-fmdd

-_— - - - — -

19, Ifu b, e d e R are such that a® m b « fand'c? + &* = 2 and il
(a + ib) = (¢ + id)x + i) ~then&®? +y% =
aboedeReos a®+bley r-dl-—luﬁi:tggaoﬂ
(a +ib) = (¢ + idP(x + iy) wond xt+yt =
(1 4 (2) 3 (3) 2 4 1

N — e ——— N - -

r.—i =2, then the greatest value of | 2z | is

A

20, If 2 is a complex number such tha

;r.—ﬂl:-l wond |z]8 Ada S e

wold Bowmy 2t =

#
() Cpeala @2 (3) J3+1 ) 1+45

Rough Work
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21. If @ is 2 non real root of the equation x® — 1 = 0 then

al+at et vad

i+ 1

sh8dmo x® -1 =08 o % oade =9 drod edypds

ﬂ.z -I--I'.:I.i"l-ii:l‘i+|;l-5 _

i+ 1

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

o — o

77. The minimum value of 27 tan®0 + 3 co’@ is
27 1an'0 + 3 co’d §0% Dead
(1) 15 (2) 18 (3)° 24 ) 30

23. cos 6% - cos T2* =
1 1

(1)1 (2) 15 Gy 5 ) :
4. lanxllan[:-; +§]+tan[x+i;?]=3 = fan Ix =

(1) 3 (2y 2 By 4) 0
25, Jsinx + $casx =5 =ﬁm+;-r-'§ltan1§-=

(1) 0 @ 1 (3 3 @) 4

Rough Work

2Q
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1
26. 11 5 <%=l then

27.

e —_ ———

F

cos t.'u'.+1.:1'.=s"t

B |
s f

+I-.I'3 -hl]=
1
SE=X5] wond

cos 'x 1-::134(% +%ﬂ'3— 3xi]=

4
i) ) (3) = (@ 0

Lt |

x=| I1+ I+f—:Ij =
| @L_ )’

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

=

28,

29.

In an acule-angled triangle,

ol Beot C +cotAcot € FeolAct B =
f odo Pl Shubdt
col Beot C+ cot AcolC +cotAcol B =

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

If «, B, v are lengths of the altitudes of a triangle ABC with arca A, then
;.:Sﬁ"ﬂgu A O3 g (Odimo ABC ﬁﬁlﬁau Fado a, Py sond eduds

(1), sth® A + sin® B + sin? C (2) cos® A + cos’ B + cos® C
(3) tan” A ¢ tan’ B + tan? C (4) cot® A + cot B + ¢cot®
Hough Waork

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

32.

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

5 Nerdigowe drdn Doty P ¢ an! (%) Sardy J65ydHs0n. P S o Boayw
wd wridun Bod wy gt 08T Soren 385 o, B T3 wdypdo (lana, tan f) -

) 13 (2. i
M {45 2 (33 ) |53 ) [4'9,[

- I p™. g™ b erms of a geometric progression are the positive numbers a, b, ¢

respectively, then the angle between the veciors flugu2]?+{1ngh: )j+(loge® )k and
(q-ri+ {T-Pli*lp -q]I-E is

28 f(dd T pog,rd Sored BEhm @i mowgoo a b, ¢ wond WD pds
0o (loga’)i+(logb*)] + (log e Yk, (@ f)i+(r-p)j +(p-qik & Sagig Emo

- | =

(1)

T o] 1 "
(2} 4 sin “ -
2 "ﬂr \'-Iﬂzibz-l'-l:: . 4

e e ——

The veclors AR -3 - 2j+ 2k ‘and BC=-j -2k are the adjacent sides of a parallelogram.
I'he angle beiween its diagonals is

AB =3i-2)+2K, Ba-T1-2k &5 w& naresd ddodoje ond) e ool
Ligro Sogiy Fiwo

‘Ll-}_.a-' " )

1 E—HDrE 4 j—‘“ﬁ":IE
Gy 3% SRRl

|
-
[ ]
o’
]
L=}
=

RHough Waork
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The point of intersection of the lines

£y F() = (1 = 6] + 2K)+1(i + 2] + k)
Fa:R(u)=(4] + k) + u(2i + ] +2K)

is
adY Bwos
£yt =00 - 6) + 2K) +1(i + 2] +K)
R =4+ k) +u2i j+ 2B FE5 DodeP
(1} (4.4, 3) (2) (6,4, 7) (3) (8.8 9 (4] (10, 12, 11)

4.

Let §=i+2j+k, b=i—j+k and =i+ -k. A vector in the planc of dandb ha
[ -.
projection Eunc . Then, one such vector is
d=i+2j+K, b=i-j+k S08c0 §=7+]-K o%sed i.b ol 505 Hdsduodt
1
¥ D8IH g B DEBo B wdypds wirod of S04

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

——m

35,

LRSI

Let §,bandé be three non-coplanar veetors and let §,§and 7 be the vectors defined by

= bx¢ i cxd P = ixh
[dbE] [db&] [Ebe]
Then (i +b):p+(b+8) q+{c+d)r=

5. bxE Gotxd o dxb
[i bE] [ibé [AbE)

m D8gdoord wisted. wBpd ([@+b) p+(b+E) §+(E+d) =

{1y 0 (2) 1 (3) 2 (4) 3
Rough Work o
-'|'|"' ¥
i ay T E
'f- L

byt 12 Q



36.

A

(h Js (2) 6 (3) 36 4) &6

E=?+]—2E:Z {{:-iu'j.}xj}z=

37.

——— e = ———— o e

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

15

wd DryiE Ty 100 38 JAdSeds BY: Dogrgd Dopgd® Fdebd
‘a’:-uz,:‘-:":gd :
1 1

I
M @ 0 3 “)

oo | b

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

Tt dholgresayon, ardd" BB Tokh Shpir damychld) Bwde. oird)dysorr
a8 o dogd wLE8D Tods Sdypds aboleren Mood ors blE Ui,
sOypd: DO Bods DéLew IrEd HOTL boyrsgs

] I I
a - 3 s
M 3 @ 3 M 3 @

Rough Work
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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, 17 he gets the correct answer o d question, then the probability that h

wias puessing s

eg D34 wbgs BEFOAS (= yoaamy e, L:b!i L% a3 o aarmed
eg8 Srad: S0TLS. w8 DRl wew 30%h Dogrdgs 910, a8 BA)S
8D movar HOTHIEE wb o MlrodIdThy Doyrdgd

3?: 9 ! 3 E l
th 20 @) 37 () 3 A

—_ = e —

40, Suppose X follows a binomial distribution with parameters foand p, where 0 < p < 1.1

BE=D . )
PX=n -0 is independent of n for every r then p =

soedses n, p v 8g0d dyradd) 28T Joord X s5:8'08: =acdd

P(X=r}) ¥ "
0<p=L F{E:n:a.uﬁﬂ 29 f ' Sod .-:3&9@_?_!-}? wdypds p-

[ | 1 1
(M = @ 3 3 3 @ g

- ——

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

ef operSooed X3 a=PX=DN=PX"12) word PX =4)=

L e W
(1 2w (2) .: (3) ae™ 4) w@ec”
Kough Work .
r! it
o
i

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

n
(11} Rotation by an angle about the origin i the anticlockwise direction.

4
Then the final position of the pont is :

Doy (3, 2) 2ol (fSod® Sardy BOSESoDH Cadhsiod

(i) L3¥8p y=x 2 [D8Dowo

(i) & x-wfo OIS | dlardd Dirodd HOSES

i) sty 04" swrolothd SHarg : o8’ Ho[fna

w Dol BB 50

(1) (-18,418) () (-2, 3) (3).70.418) (4) 0, 3)

il — P -r = s I

43, Il a, b, ¢ form o geometric progression with common ratio r, then the sum of the ordinates
of the points of intersection of the ling ax + by + ¢ = 0 and the curve x + 2y = 0 is
g bocos adnd TLNE r S8 a—:*gﬂaécﬁ: (443 bﬁjﬁ:"m: 408 edypds
DOETp ax+ by tc 70, €0 x 1A= 00 FE5 Doope BgB8a JEraso
o

r

5 @ -5 3) (@) r
7 2 2

2
44, The equation of a straight line passing through the point (1. 2) and inclined at 45° to the
liney = 2x + | is
Bodegy (1. 2) Grpo- ér, DE¢8p y=2x ¢+ 18 45° Eeardy dH Do dge
BhEdnu
(1} SxSby =7 2) Ix+y=35 (3) x+y=23 /vl‘i.:'.' y+1l=0

(1)

T —_— e Ty S

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 area (in square units) enclosed by the locus of the point
15

xy-8ood’ Lo 4d vovom 4ol Dol HO¥deo HoD of I0od Doded
gy, vondroe dgto Sudo 5 dardis. @ Dodd) Dods B&od® SOudieTly
284 Breoge (S48l dardedh)

-
(n f (2) 25 (3) 50 (4) 100

46.

The distance between the parallel lines given by {;“,'?}rf +4+f2 (x+Ty)-42=0 is
(x+Ty)P + 42 (x+ Ty} - 42=08" Schudd H3rodd Jwe g &rdo

4
M 3 @ 42 5 2 @ 103

47.

If the area of the triangle formed by the pair of lines 8x* — 6xy + y* = 0 and the lim
2x +3y=ais Tthena=

ade T:Tqrr:d::ﬁ';n 8x — Bxy &y’ =) ;':u:i'#'ﬂlp 2x + 3y = a o8* '..."Iﬁgﬁ |z
Frogo 7 woxnd emwde as

(1) 14 2) 142 (3) 2842 (4) 28

If the pair of lines given by (x° + ¥°) cos™® = (x cos © + y sin 8)° are perpendicular 1o eact
other, then 0 =

ﬁd#ﬁwm’mﬁla l:xz + y%) cos0 = (x cos B + v sin 0)° S*°0 HECTpo o nEsd
uua_’@aﬁ wapds 0=

w w f
2 = B

Rough Work

16 Q
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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-1 List-11
{i) The equation of the polar of 7 fa) y+5=10
(4, 3) with respect tn C

(ii} The equation of the tangent (b} 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=13

C passing through (1, 3)
g} x=9%9
adys &g Sydo CHgboo x¥+y? - 2x + 10y- 38 =0,

C 8 Sowobowd erde-] Hood) erbe-lIE adbdhis :

el Do

(1) Cdyg 4 B Lﬁaiﬁﬂqﬂ {a) y+5=10
ha¥domo

(i) ¢9. -5) &4 C Dy8;%w (b) x =1
Ba¥dmo

(iii) (-7, -3) & C whHoowdn (e) 3x + 8y = 27
paEdmo

(iv) (1, 3) oo &gl G Freno (d) x+y=3
BiESmo

(g) x=19

The correct answer is
20T Dargrdday
G G vy
() {c) {a) (e) (b)
(2y Ay (e} ia) (h)
(3) ey, ey (a) (b)
4y 1y (h) ia) (e)

Kough Work

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

Pi10, 7) is such that the line segment PA meets the circle in Q with PQ = 5, then ¢ =

A2, 1) Bodonr §835 Sy80 xT+y —dx -2y +c= 0 &5 0d. Dodey P(10,.7) 5
darpodo PA Syervy Q 8¢ woldna, PQ=3 ehgiol wbyds c=

(1) -15 {2y 20 (3) 30 (4) L2

B S ¥ B0 m e —

i ————— s 1 e . R | e e SRR T —_—

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

such circle 15

agrdo 1 05 o8 SyoenE o0, 0 58 2360w x+3y=0 wond wirod ol
;5;'!"_1..53'.'-' do|do

(7o%)

3] <3 o8 0

o (Fo:7%) @ (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
locuss of 11s centre is a straight line. If the distance of this straight line from the origin is

25, then a° =

Dodedyy (3, 4 Mue T ¥ Sydo 8¢ Syge xP+y =a? B cow

Edciionr poldod: oow $)d4 Bo|8% Lodidgo ok 2o¢ dp. Saro Dot
00 & HE¢de drdo 25 woud edypdr o’ =

35

(1) 250 (2) 225 (3) 100 ) 25 7

{G o

= L
e, I pra————— o e - i
?-}'r

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

ol circles dx” + 4y? - 12x + 6y - 3+ Ax + 29 56) = 0is L

n¥ =
el By DIl 4% + 4y? -~ 12x + 6y - IFA(x + 2y ~6) =0 & Toldd 538 Soores
eph deg Bdnfdmo

(1) Bx -4y - {150 (2) Bx-dy+15=10
(3) x -dy -5=0 (4) Ix-dy+5=10

SR S om e —

54. Let x + vy = k be a normal 4o the parabola yl = |2x. Il p is the length of the perpendicular

from the focus of the parabola onto this normal. then 4k - 2p° =
Lordodhio YA 128 x ry =k of edoon T o Bodedhly FDied &
wloon debondrio p wond wl-pds 4k - 2p? =

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

Rough Work
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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 Bgsygo 4x7 + 5y’ =200 Dods DB Dodeien A, Bo &4
podhr ol wdyd AB Sagdg Dokl

(1) (0, 1} (2} (1, 2) (3) (1,0 4) (2.1

S — m—

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

wd dosedho Sxi-y =536 (2,8) orgor ok ad H3dTe dasdeo

'-h‘.“..
{I} 3?:- ¥ }-_ 14 =ﬂ 511‘1_“1\:_;‘ ‘.2} 31—:"'" 1 ;ﬂ
(3) x+y+3=0 Y e @ X-y+6=0

57. The arca (in square units) of the equilateral triangle formed by the tangent at (+/3,0) to the
hyperbola x* — 3y* = 3 with the pair of asymptotes of the hyperbola is

w8 Sovdodbe xP-3yE3E (5,00 34 8T, @D widod Hy68se usd
288 Dol (@B FTogo (SE0DH WBarg )

1
(1y J2 2) 3 %) 73 (4) 243

Rough Work
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58. 'I'hﬁ:radiusnflhecircltr=IE:nsB+5m’nHi3 -y -
AT
Y ."'_{:-l -
$y80 t=12c0s0+5sin8 Tgrgo L3
5 17 15 13
M 13 2} 3 3 3 @ 5

59, If x-coordinate of a point P on the line joining the peints Q(2, 2, 1) and R(5; 1, -2} is 4,
then the z-coordinate of P is .

foddes Q(2.2,1),R(5,1,-4) ol 0% Bpo ed Do P ok, x-Aornso 4
wond P Do) z-AErote

(1) -2 2y -1 1 (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

28 H0¢Te Suomd nérasgof B3I Feo Do aod. © 2f¢dn y-ugod
=% g*mo

(1 ::::5"[-1-] (2) 1.::::5_1[ I] (3 ms"'[--z—} (4} %
3 N NE 3

Rough Werk
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PLAN

L. If the foot of the perpendicular from (0, 0, ) 1 a plane is (1, 2, 3), then the equation of
the plane is

(0,0,0) 3308 of Sorf ADS vow So (1,2, 3) ol wdpd o Dide

nuddmo
(1) 2x 4 y + 32 = 14 (2) x +2y +32=14
(3) x v 2y + 32+ 14=10 (4) x4+ 2y -3z= 14

— = e i —— e R

- The equation of the sphere through the potnts (1, 0, 0), (0, 1, 0) and (1, 3, 1) and having
the smallest radius s

oo (L0.0LO.1.01.(0,1.1) © argor 28>, 68 S8y dbrgdgo 585 Moy
8o

(N 3(x*+y* + 7). ax—-dy-22+1=0
i) ]{.\:Jr'}r:*zl}—.‘rx-.'1-}-—2'-I"ﬂ'
(3) x* 4y b2 x ytz+1a0

(4) x4y + 2 -y v dz+ 1o ¥

4

(1 o (2) e® (3 ¢ (4) e




A

64. Let I R — R be defined by

sin | % :
Qo+ ] if x>0

f(x)= if x=0

Pl 5“!1,--’51 if x<0

i

where [v] denotes the integral part of v. If f is continuous at x = 0, then fi —a =

[ R=+R2
o o+ "iﬂ_l_ﬂ!_ (x=0 ﬂﬂﬂﬂ}
X
F{x)= 2 (x =0 sond)
Iii +[5-m]5;ﬂ--] (x <0 wond)
X :

e I.Jdi{.i-uﬂ‘;‘hmﬁ“u&. tagyd [yl wdo y Tl Wyrgrof gy BrOh08).
x=0 54 E'ﬂ;JE}J;‘.‘:lEJﬁ whyd p-a=

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

Rough Work
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f

[x-2 3/4 r
65. I'[:{}=Eug{{: [‘—+2] =f"(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 g

" dy _
xy20,x+y=0,mnelN&x™ =(@x+y" wond &b ypd e
y X+ ¥ X
(m < @ (3) =y @ 3
1 d
1 L - S
67, X2+ ¥yt = |+;,:‘+:r*= t +t2 =X Fd“—
(1) -1 (2).1 3y 0 4) 1
68. fix)=(x? 1) =T"x)=
{1y O 2y 2! {3) 1! {4) 14!

Rough Work

4 Q



/A

9. The coordinates of the point P on the curve X = a(B + sin 8), y = a(l - cos §) where the
tangent is inclined at an angle i to the x-axis, are
S(go x = a(@ + sin 8), y = a(l —cos 0) > uE Doded) P 3¢ AR x-u5od
3% fwo % wond wbHypd P Aroso
WE m
o (65 o (57
n
(3) [ﬂ 54] (4) (a, a)
70. If A is the arca of the triangle formed by the positive x-axis and the normal and tangent 1o
the circle % + -_u: = 4 al {1,-.5}, then A =
Sydo x* =48 (1,338 shoonBe, P30 Tnee &5 x-wgod D80T
[Behe Frego A wond woypd: A=
V3
0= @ 3 (3) 23 (4) 6
Rough Work
L |
o it e
11;. h,;'- ?d
. ’
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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
a¥ A9 Do B0Sred S)0 U HENDH In o ek vond o ol S8Erwe
288n $o. 0.2, adyDpdo msﬂ-g'{a ﬁ;gﬂbﬁ (%% Todhodh,
| 1 1 |
(1) 36 (2) 7 (3) T 4 3
¥
72. If u = f{r), where ©* = x? + y* then ‘a—z‘; ' ‘3--‘;14
al &
. #u u
= f{r)e* = x? + d whypd | =z —; |
u = fir} X4y wond esby [a;‘ ﬂ}-']
(1) £(r) (Z) > £7(r) + 1(r)
1
(@) '@+ 2 ) (@) £7(r) + rl'(r)
I__ dx a
L RN PR
) =
(n %\'“HIH—' @ - 4+x' +c
(3) ;_]: 4"‘:1-'”: (4 ;‘I;""“"_:"‘:
Rough Work

26 Q



A

1
=4. !ﬂuuzxmm"xdx.—_-imt:x+ ktanx—-2cotx+¢ =k =

(1 4 (2) 3 3 2 4) 1
! dx
1?5‘ g ITF —
".I::--:r.z
{11 2sin "Jx +¢ (2) 2 sin Ix + ¢ (3) 2x sin'x + ¢ (4) sin”' VX +¢
n 2 :
SIN°N
il 3‘“. I__'__ =
Tﬁa . I+.|IIL
1 an
(mn 3 (2) n (3) 2 (4) an

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

S|sres y? = dx, x* = dyed wlwud (&84 Baogo (S80I alardad)

-4 6 B 2

(3 @ 3 ™ 3 ) 3
Rough Work
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4
78. The value of the integral j'l o — obtained by using Trapezoidal rule with h = 1 is
+x*
1 i 4
h=18 SS0on ﬁmﬁ::aa BreTRnR@riod DErfono -I-I 11 dend
+X
63 0 108 113
— - Emanr 4 RS
79, ;ﬂ+1;mn[::-y}=l::rain{x—y]=
X
2 : 2 ax
(1) Ac™ (2) Ae** (3) Ae® 4) Ac?

(Here A is a constant) (25,8 A =¥ fgﬁ sogg)

80. An integrating factor of the differémial equation

1 3
(l—xzad—""+ x:r-=—3—[w.11—f] is

dx (1+x%)

wifod PEdmo

4 ey,
{l—f}g”r‘- * [w'rl--ﬁz] £ o Dirfod dedo

(1+x%)
X x2 ilr}. 1
1 ———rEAlET ] +
" () yi-x @ -2 (3) N p: y i
el
H‘“Ehw“f\ o N | 1
.t F ‘_.--"_. -::r‘_r : -ii-
;1\ i LER | , ) -"\: ,_D'?"-ﬂ :
L o0 Wil .--. L R ] -"S-I:-" ,nl-.‘-'i
i, ) Yy, ':'_., "'T‘ ™ ;,:-: ..
oo ety e R R
.-"""f | -{ I'."I':""--'FL-'I: - " i Lo *}1*



A

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 1o gravity is

of Sufo dH 1.0l mmss, 30 Seroh b 5oy | Dho 3 hEloamd
Fosndsd Ponet ass 0.0l m sodnd® Sade 3. wond fddy Sefode
Besiabe® &% mddo :

i1y 1 (2) 5 {3) 10 4) 15

§2. Sum of magnitudes of two forces acting at a point is 16 N. If their resultant is normal to
- emaller force, and has a magnitude 8 N, then the forces are

2f Dol 3¢ 50Uy Vody vodao RWOSrEe Fwdsn 16 N. 308ww0
05y voo 84S vovorr B Tiyoed Ss0wnh o) Sbsrmo BN wond o
(1) 6 N, 10N (2) 8N, BN (3) 4N, 12N (4) 2N, 14N

83. It is possible to project a particle with a given velocity in two possible ways so as to make
them pass through a point P at.a horizontal distance r from the point of projection. If t; and
L, are times taken to reach this point in two possible ways, then the product t, t, is
proportional 10 :
@35 Doded Hod F8z Dirodddam ‘t' drdodt Ao wf Doy P age
FESen ol fndod od FAsns Tod dFsweam [HEDoSBsydo. Dodaipds
Heaed Tod DEsned” bin soduw i So8dsw 1, wond ogde lzﬂ‘ eda S S

SrdSns' aodedlh

1 . |
(1) e {2) r (3) r (4) Ff

Rough Work
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L M,Ji_ﬂ il h“ i
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B4.

A

The veloeity v’ reached by a car of mass ‘m’ at certain distance from the starting point
driven with constant power “P" is such that

Pd a-:s:gama‘ sdobudd ‘m' |ESgord do sy Budd Swd Fod Srdodt
o lE FM0 v wond

1 qu 7 via —
(1) i (2) n

F
3 ip { 3P

?‘ -— ) =

(3) Ve = m*-uLmJ

85.

86.

-_—— x = - — —— e S ——— —

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
compartment of a train. 1f' the train moves in a horizontal direction with.a constani aceeleration
§ ms-2. the tension in the string in Newtons is (g = 10 ms %)

wSHh do|dsnd' Tods 3 kg 0w I kg | Sdgohon of 4088 edo
Lt chdns g, o odoi WEeTBD wf by DT . ghy worol) wl
Boo wolt SA 5y Dhowrdy. » D% wod L8s HIroddom Ems? D
dgémbns BoSrdned o'l &g, Srpodd® (g~ 10 ms %)
(1) 3.7% (2) 75 (3} 15 (4) 20

—

A ball ‘A’ of mass ‘m’ moving along positive x-direction with kinetic encrgy ‘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 kinetic energy e Final momentum
of B is

‘m' @5gord, 'K ABm 48 S:0din P Gagdasn €005 ‘A wod gordyt
x-84¢" [Dardius, Dol RSt ady, ‘M t_ﬁésﬂ'ﬂ fo ‘B' wodd" Aol
sDord0 DOASS. BDErEs Sogd A wod § ABz IEF awerd;s X-84s*
L8058, eDirde Sogd, B wod S8 | Sdgidse

P 4p
n p (2) 3 (3) £ (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
swsfem,

87. Choose the correct statement

{B) MNewton's second law of metion is applicable 1o the cenire 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 {2) Both (B) ﬁnl:l (C) are wrong

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

RPN arggdady JaeyFiiedn

(A) ef 5353 (@Bg000 Toid Fhdw JoSES) RErdE JEIHD wersbdss.
(B) 3rgof Dodd Al Hr@dn |Sogoed ToE 5530 S8,

(C) erdrg woves SMHH 0D daldpdnBigod tol didmdn R Ee,

(D) woddd weoro Ld::gu'-? Toid T&E:J :s.rm;,;sa.

(1) (A) S0cin (B) Dodr RO (2) (B) S380ix (C) Bodr S0y

(3) (A) S:0cdn (C) Todr dap (4) (A) 320080 (D) Codr a2y

- e S er

88. When the engine is switched off a vehicle of mass ‘M is moving on a rough horizontal road
with momentum P. If the cocfficient of friction between the road and tyres of the vehicle
i5 p,, the distance travelled by the vehicle before it comes to rest is
moud: eLdADsHdelnd Add L8z Sdroddy g ‘M |digod do af
Svorddn P (S H i hast S Oodadad 8. E‘g:ia Sobddn avurdy DI :'mﬁs
Do Mmddn py wond whdHesH dnod owrdde G80d drddw

F! II.I._MEH_ F;." P.E MI

— Ry el .o 4 T E——

N 2) 75 ) Zue 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 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

Q83850 (A) @ of !."."""‘ AU S0 TWwE, auddy (prSiEse wod Fgrdin fde
T (edn mddy rdfde fomy 283,

man (R) @ wmddy [rdfde Sy (B30 wodddd.

all DoThEe

(1) (A) S20c8% (R) 205000, (R) wdedd (A) Tugy HOTS Jdde

(2) (A) 3008 (R) 20T0ED, sw (R) wiokd (A) Thof HAELS Didm s

(3) (A) 200050 S:0ciw (R) ﬁi‘?:.:l-

(4) (A) 85y Ssdalw (R) HOTHES

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 I, and L, respectively. The value

of ln i5
eF 58 R ogrdsn Ao Bods Dod Alvres A S:0cin B Sdodm p, Sobals

Py Tolfde Ao Jovgrod' Jchaddd. ogdo ddom T2 sddy prdsw

|
sGnm 1, Sbei I, wons, l—* Densd
B

Pa [ Pa P
M o @ o G pp % s
Rough Work
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a1.

A

The gravitational field in a region is given by equation E =(5i +12j) Nkg . 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+12j) Nkg &3 Sdedec orger af (BBH0dD Hbegide §(Bo asguso.

2kg (B3500% do of Sndad o Dodsd S0l (12 m, 5 m) DododSes
S80003T Mddy PBYS 14t Srday

(1) =225 (2) -240 ] (3) -245 (4) -250 1

92,

931

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

ROE drod s ﬁu:&nﬁ‘;ﬁa}ﬁl LE fmo Tnf) SorIdd sodw Bst=0 S
wd Badigd grdod® Hobd. eb Budd BOGL Tods BEHed pdrmo
dhs droe SR

1 , 1 ; 1 |
(1) 7 (2) 2 (3) -1 (4) B

A tension of 22 N is applied to a copper wire of cross-sectional area 0.02 cm’ Young's
modulus of copper is 1.1 x 10'" Nim? and Poisson's ratio 0.32. The decrease in cross
sectional area will be

0.02 cm’ g £'8 Jrogsn do o¥ on BAL 22N 83385 (DWrAoT . oh
Sy dholi MefEn Ll < 10" Nim? $:0ci0 donad 2033 032, vdh 58
drogodtd dMde

(1) 128 = 107%¢cm?® (2) 1.6 = 109 cm?
(3) 2.56 = 10°% cm? (4) 0.64 = 10 ¢m?
Rough Work
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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

I rodd Ao (B85 Dodbipes p Frods Ao (BddnSos HABM S0In Feodad D,
[E8 dodlicd T wond o Dol TgId S

I L . TS . SO W |
t Y ei3d -p) () g(2d - p) (3) Ve2d-p) {4) TR

—_————— —— ——— ey . = =

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 argho EONS wf Fein, od BPErecso B8 Fyds fovndso.
wE 58 0 argho de 'n’ Soigsne ogon Bods Waodtna b B,
Budd Fednd®D J6 v 58 £0ANEY TodS Dy Sad Ha 24

'“.]' !-_.:_:1' ‘}j HEE.E I:]} Ed_l_"r' I'd'} di X
nd- & = D? nD’?

e & .

When a liquid is heated in copper vessel its coefficient of apparent expansion is 6 * 10°97C.
When the same liquid is heated in a steel vessel its coefficient of apparent expansion is
24 = 107°C, If coefficient of linear expansion for copper is 18 x 10%°C, the coefficient
of lincar expansion for steel is

wf oh ES 28 8a0) 38 FnaPdo, oD Syfy 35S Mwedw 6 10 94C
ol |gad) beo PS8 FA Apspd on dyfgars*sS mEdn 24 < 109°C. on
Bgs opES Mofden 18X 10°9°C vond Yoo BYg ops's Mmetis

(1) 20 =105 C (2) 24 < 10°%°C (3) 36 x10°%C (4) 12 = 10%mC

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

Al
T is {meglect higher orders of o)

w8 STy Tlof) afiddds T 08 (T+ADS wolIWydy, orn uddy @rasio
I %208 (1+ AL 20Nel. S7Y wordo TWwE, Bg: 5:'55"13 Mrefdn o wond

Al
= Jeod (o Tl whY Sreod 580 Fasusn)

AT 2a
e 4y ==

(1) w AT (2} 2a AT (3) 7 Al

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
(v = 1.5 for the gas and atmospheric pressuresis 1.013.% 10° dynes/em?) is

NTP $& 2§ edd)srdog oo $30) oo THIYPd o RS 6R s hobdsdns
0.001 dynefem® Sd 308" Srd:yd SeodBhib. ol sdiboom adiisd” by
(r@uaag y= 1.5 S0 ool LS Se = 1013 = Iﬂﬁ'd}"na:ﬁr'imzl

(1) 897~ 10° K (2) 897 = 10°K

(3} 8.97 = 10 K . (4) 897 x 10° K

o

99, Work done to increase the temperature of one mole of an ideal gas by 30°C, if n is
expanding under the condition V « T*? is, (R = 8.314 Vmole"K)

Va T duogddh o8 ogffdngs) af 3rd wdd) adn afiis 30°C
wodibfH Ddadehd 32 (R = 8314 Vmole™K)

(1 11627 (2) 136.2) (3) 166.2 ] (4) 1862

Rough Work
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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 3¢ af §)i Stk 86w Idog gdo P 0w wd A Sdoi BY g

54 #0% 480 DEUmo Pinod. w i Shef Tl PSS T, Sod Tt
A

Sr0 STl wb T SSonB o 5§ A0% 430 Didmo Wigod. T, 5§ Dedwo

Sobondd ardag go
(1) 2P (2) 4P (3) 8P @) 16 P

= === = — —

-

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 theough the full length of the rope
is (Assume g = 9.8 m/s®)

0.1 kg (E5g0? Sadctn 245 s &rddh ORI LY 5008 oo uE §3d worlo
S08 |JderdbdohudHod. W8S 83E dsdofio e [Pl FEH Jozd
Bardodarll 28 soo, (g5 980337

(1) 0.5s (2) libs (3) 1.2 {4y 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€ &a babds TEy DO Hud obind) 4880a ) sodiPds, o Jowlb 84
5 10l cm S 100 cm soddh pid. 8 Adjodares |28 Wil D884 4 8dodo
Wasy SEipigo (BAS* d5g8 Hdomr dodigemr 85:8%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

of pfite ﬁrﬁﬁﬁ;b E:}E‘Er Ssbgo, sfisbsw 1.5 ﬁLﬁﬁ:}:ﬁ flamgo EOAN
Loyrsd Loson Srddogn wiod droRl Boldg000d0 pds Sbsroisady
drdo 16cm. Ebsre Sy M Do Boby vilosrll pi'Y Srdds Nl SoAEBATSS pd,
fose S:g [wRed drdo

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

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

DEDE Fdogrgwo 4:3 Daaﬂ-ﬁ' do dorgred’ Sarddhd Tod dose Jod
wigd cdudyfo Jdyd5a. u fuse Dord (Dyrdardgoddo +60cm wond
o' fbsro FYgodoie Jevdos

{1y =20 em, 25 cm (2) 20 cm, — 25 cm
(3) - 15 em, 20 cm (4) 15¢cm, - 20 cm
Rough Work
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105. Two coherent point sources S, and 5, 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 al a distance *I) from 5, (D >= 4), then OP is

Tods Dond Do edises §,85, J8 844" ') ddof Bggo do 5ol Yo

Souwadoamyon. 8§, S:0din S, Euf_ﬁg Srdo 2 A (Do Srdada). ﬁggfdﬂu
Saroom 886 D drdo (D>> )" ad) BE 2 P S4d Bwdd SgBladh oY

:hﬁ:ld-:{] Bapda, OP Tg) dead

.,-l
- ..-"'" !
Y 4 - l
0 N

- -
-3 -
L5 =

5

S M,

I
(N 2D (2) 1L.5D 3 3D 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 having 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
L Zobd edidof Wrofod', uf OI) doorddodo 4 wESG 16
Somo ddj08. 4@ Soadidpodo fud Fromr Jdcharjolstodud ol
dd, Sdory HMOwn 115 Dae uddgprdfo SONAS =ef8 doardidrpodo
THubod. v Hodlric T, Soviddizoo (D drge frar W08 sobdodting
Va0 wHERdn)

5 e 2 2.5
(1) 2Jlo0s (2) 204105 ® ot @ 75t
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107. A magnetic needle lying parallel to a magnetic field is turned through 60°. The work done
on it i3 w. The torque required to maintain the magnetic needle in the position mentioned
above is

a8 wdyod E(dod" E |8 4% DHiroddom 45) of wabdpod Bridfde
607 BTjmdotE o Do wONS B w 3 Teys Qv;:-ﬁ:-:-ﬁ‘ sl o8
peEagat -kl ngﬂrr' dodibi edRdRon wogradido

(1) 3w (2) —w (3) wi2 (4) 2w

e e i a ——— ——

108, A parallel plate capacitor has a capacity 80 = 107 I 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 i3

&8 midrodd Dofe sl Sofe E'E-Jﬁg T adyayde 80 = 10°F sa%hd
aod. o dole :':-:r;Ss RRddree wom 20 5'cd Deod £0AS o Q‘*ﬁﬁ'
Rodwdol. »w 3ol cnyPd: 0V IovadHdy u‘gﬂﬁﬁ drie areor Sotudso,
dorgd g'dgo &hdnad. awpda angt Lﬁ:ﬁbuﬁ ﬂ-mgﬁ wddo

(1) 456 x 1073 C (2) 253=107C
(3 120 =107 ¢C (4) 12 =103 C
Rough Work
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109. Two small spheres each having equal positive charge Q (Coulomb) on each arc 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. T he two balls are now held

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

LF 68 2505 Ddgorddo (+Q) £0AS Tods D) Aves L Do Sdw fe
voddo 8fud" o 30 B0l Fordbchad aryow (boodt U eorr). &
Jmdo Sgdn hdegidn B0 vEBESNE HFD B pdod. w Tod At wren
fdwo Y Degd woo Swreom 8w DErodd Dbt apirom. wwyd ang®

aod SHgd Dend

A

*Q +Q
Ly 9 el el g o0
(1 1678, L ¢ gne, L? 4ne, L7 (%) 2%, 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

2.3 D6'Go Dend ¥OAS Surdy DE'pres Hood® drbddemr o Jeranr Sodogrow.

Sygrsrad rdodp Jwdos )0 ais

(1) (1) < (1) < (%) < (1)

(3) (1) <4V)= (1) < (1)

(10}

J~|...'l..

o,

1

(V)

(2) (I < (1) = (V) < (1)

(@) (1) < Q) < () < av)

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

aesily 8o A, B, C S:00iw Dedst ﬁﬁﬂ"ﬁ:}, P& 285808, C = 100
wonddds D Dodiode Tolold. A, Bods wingdo drdydRd C=1210
&g (D8 Dododo Toad D Jend

(1) 10 Q (2) 100 Q (3) 100 4) 1200

e e m— =

112, Toral emf produced in a thermocouple does not depend on
(1) the metals in the thermocouple
(1) thomson coefficients of the metals in the thermocouple
(3} temperature of the junctions

(4) the duration of time for which the cufrent is passed through thermocouple
wf agdoniost Inde aLdow wordBdd Jhdho

(1) &g dindod’d Singoe dug

(2) oLduiiod'd frdve pdnd hese Mg

(3) Dodhe WaE] adfdde g

(4} ag@indo orgor (Bdrdodad Ddigdyrorire Bwl) vidsroo Ly

Rough Work
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113, A long curved conductor carries a current [ (1152 veclor). A small current element of

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

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

df % T -
(1) E—“-L—:E ndicular to the current clement daf
T
I x P —
(2) F“—;I:ﬁ—— perpendicular 1o the current element df
F14
TET L 3 = o .
(3 — ) — perpendicular 1o the plane contaring the current element and position veclor
ol x df . - . )
(4) ---4;3— perpendmula: to the plane containing current clement and position veclor 1

a5 SER Diag S singod® Dagh BT sad 1 (1 vad. a8 At Ddogh
weryudo 47 5 Tang), dodor oy uf Dol SHd wohiryod B30 (odnded.
Dodaas :Id:g]ﬁ-uduﬂ Loy T Sad Fedgh Hﬂ‘;}ﬂiﬂﬂ‘ P aom ook,
whypds. Dodady 849 20 8 (eII0d £ ($ Fogd dB (had)
(n, = ImSp0 Ha¥y, *nnﬂ;dﬁ:-ﬂﬂdj

& xi 2
{1 ol GEXT F}t‘agﬁ'aﬂia df R wowom
4nr
n]x'r::ﬁ' —
(2) —*-4—-—1'— Dogaroido df & womeo™
AT

3 M2 psgsngmen wodo, ¥ a4 § LOAS Serd8 vow DI
T

1= df
4) “i;’.::_ D&sgd 3T wodo, 3 BOA T {ons dornd vown 83T
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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 presenl in the primary coil. If the mutual inductance
‘s 92 = 10°® Henries, then the value of induced emf in the secondary coil 13

nE | O Sodn Te dates nEaREES gegm wondaron. |Ergs o &
28 WD h¥odis 25 wobdh( Bene® D&g8 |Bariro Srddr aod. Bods
Sote wigig (bdem 92 1078 e sond, Mo Hed bim DeogB oyt
B0 Dod

(1) 46V (2) 23V {3) 0.368 mV (4} 0.23 m¥Y

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
(€ = 3x10* m/s)
|5 % 108 m/s Srios* $OHs) Jogysd (@4 Stod BIgo erds d80d BEgod
ssrdom dob. Jog i e A 490 Day8 (C= 3%10% m/s)

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

116. A proton when accelerated through a potential difference of ¥, has a de Broglie wavelength
2. associated with it. 1f an alpha particle is to have the same de Broglie wavelength &, it
must be accelerated through a potential difference of

W gransd davorgot 1S |@Ferds dgdmo SobsHd on & (Fh sdodRgge
\ o aEmo Hiroms 4 @' s6onBdge A §0A aogruwod oA d3imo
Jasosohs SIS dar

v
@ 7 (3) 4V ) 8V

o0 | -

(n
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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 = 10™)

Ra®® Gaus) ed dddsoo 1620 Boddyorwe. 1 o |SEgo® He BA 08¢, 2.8
o’ §ahsith smPHo Howg (wSm(E Bowg =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 radioactivity of the

element that will remain after 40 hours is

=¥ BATrer0y¥ darvfo Tol) ef 2ddsreo0 10 doden. 40 Hobe dogd
2AD dod Saro¥o Wuky (o TAWrer0 ¢ Barled

- . Y o 1
(1) E (2) T (3) P (4) 3
eI [ I ; 20 100
119. In a transistor if -© =a and - =@+ [f ot varies between — and ~—— , then the value of
Ig In" 21 10
lies between
| l 100
Lﬁ.ﬁ:IJ:&E ;E-:r.x, e 8han 'Ii'=!3. @ e %% sl alw ﬁ E.'Hr_ﬁg -ﬁrﬂﬁgwﬂ

wond p Jwid sods ol

(1) 1-10 (2) 0.95-0.99 (3) 20-100 (4) 200-300
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120. Match column A (layers in the ionosphere for skywave propagation) with column B (their
height range) :

Column A (Sgdsdor (dFroas oS 0duodta Fdend'd TE Column B (=&
Q810 a'sﬁlwnﬂ"a st addidinn '

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

The correcl answer I8
HOThR TGN

(0 (i (1) (V)
M @ @ € D
@ W © @ ®
(3) (@ (@ ) (@

@ @ © o
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CHEMISTRY

121. In photoelectric effect, if the energy required to overcome the atractive 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

0B D88 L‘b:-._ra‘l-:mt?‘ Li, Na &:0cix Rbod® Jdogi=e M Ao efdoe
Pl Al ] Hﬂlﬂﬂ:nﬂ -’EE (e Lﬁ-ﬁ&ﬂ?m}. Adahm 241 eV, 730 eV dafdbw
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 spectra observed as doublets in casc of
. hydrogen and alkali metals amd doublets and triplets in case of alkaline carth metals is
(1) Spin (2) Azimuthal (3) Magnetic (4) Principal
@2l H0dn To oo Ber HIRS0S D S308s Bood S0dn o
SoydE Sidto B¢ Herod'n dgody Dweo Salcin & Rbus nieod sgot0
SOBg
(1) B® (2) Qededd (3) wahdod (4) BES

—m

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

124. The formal charges of and O atoms in CO, (O=C=0:) are, respectively
CO, (h=Cc=07)g" C .00 0 HESrmPe o) edre BhBM
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A

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 Josteh sobw Roeg
(1} 2 (2) 3 (35 (4) 4

126.

127.

One mole of N,H, 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
Z ? (There is no change in’ the oxidation state of hydrogen)

af Trd NH, 10 Brdo Jogrined gt yow £¢ g dide £ ST
_E_Lﬁ‘m.ﬁm. s ﬁﬁ:&#’?ﬁmﬁ‘ ﬂﬁ'lcﬁ@mﬁmﬂ. et Egi‘a.‘.ﬁ ug;}ﬁ'dm :EEI aJod?
{__"_J‘iﬁ"ﬁ.'?.‘- B!:lﬁdm :gﬂﬁ‘ Srday Bda)

(1 -1 (2) -3 {3) +3 (4) +5

Which one of the following equations represents the variation of viscosity cocfficient (n)

with temperature (T) 7
& Bod shfdninod 00 agiHie (M&* Byde fbmo () Srdayie Arlosiin?
) n=AcE @) A@ALERT () n=Aet @) n=A "

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 3HE wrhybds DEnds 0Acdesn 90 T Hue* ddnoSSond
wera 0 |Eddn (wmgrde = 60 erddn |mined

(1) 4 (2) 8 (3) & (4) 10
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129. The experimentally determined molar mass of a non-volatile solute, BaCl, in water by
Cottrell’s method, s

(1) equal 1o 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

2.8 wari ) ¥0 (ordddn, BaCl, so|crdnind’ SLTS (BTrTEE Dgrdde oy
SEowoad 2rorl grdo

(1) ©8008 Irerb rdosh DrdEN  (2) BE 00% 3reb wde SeT D
(3) 28003 Srob grlo godl 498 (4) 08000 Erenferdoh Tobodw

e = —m

130. The number of moles of clectrons required to deposit 36 g of Al from an agueous solution
of AUNO,), is (AL Wi of Al = 27}

mo ANO,), |erdmo Si0d 36 (v, Al 25Se Joinbdh sHehd dJeoFiee
Srde hogg (Al wgarm wrdSe = 2N

(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, solutions al
their respective eleeirodes is

0.1 M ZnS0, £30ai0o001 M CuSO, |oaere H8rHme a8 Jt}.g'jﬁu s &3y
N | c'!-pldi.-r_'f abe- aswdy emf ﬂVﬂﬁ"]

'-Ef'u" [Cu =0.34V; i".f:._“:- = 0.76V)

(1 A.la (2) 1.16 (3) 113 (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 o0 2 Sorofsn S0Som sol WOsS p-oo o Frsdn eidiod?

(1} As (2) P (3) In {4) Sb

= = a ——— =

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

CH, COOC,Hg + NaOH — CHyCO0Na + C,HOH
(aq) (aq) (ag) lag)

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

(4) Order 15 two and molecularity is two

CH, COOC,H; + NaOH ~» CH,CO0Na + C,H,OH
(o™ (2@ @pEm @

& Sdgs Bod Didmodt 6 HOTRIL?
(1) (farcvfo Tode R eend wid

(2) (Sarofo asd 570 womod Todo

(3) (SSroSc ofd Soddin wewd wnEd

(4) (H&5o80 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

trab Sgd oo sIrIGr FOTios moland' ad@rnod ad sl
ad ol {&ﬁfi’u Sdafme

(1) Mo, "-":‘-i.ll'j (2} ‘r’zﬂﬁ, Fe {3) Fe, Mo i4) Mo, Fe

_— — S i i = ——— e

135, Which one of the following statements is NOT correct ?
(1) The pil of 1.0 = 10°% M HCI is less than 7.
(1) The ionic product of water at 25°C is 1.0 = 107" mol® L2
(3} CI is a Lewis acid. 1
{(4) Bronsted-Lowry theory cannot explain the acidic ¢haracter an.H:lJ.
o8 Jddmeod® 28 HOTHIE o7
(1) L0 =10 M HCl |orded plh Desd 7 o S5 8.
(2) 25°C 58 2 wcirdE oo 1.0 ¥ 10" 308" b2
(3) ClI" 2d oron wlda.
() AICH SIngy ey Dgaraly @838 - 0 bgrodidn D¥bssosds.,

136, The molar heat capacity {{‘P} of water at constant pressure is 75 )K", mol™!. The increase
in temperature (in K) of 100 g of water when 1 k.J. of heat is supplied 0 it is

8 Lade #8708 Fref shede (C)=75 &K 3100 . bt
1827 &3] sdjd9de edHsS® wohde (Kodh

{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

(1) Solid in liquid _62Y Liguid in solid

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

2d 28 Foond odmo

(1) |@ded® pddorgo (2) Pddordod® |BEsn
(3) |Gdos® G0 (4) ‘,’:a.‘-ﬁ:bn*g‘u-ﬁ“ doddogo

I N — =

138,

The product(s) formed when H,0, reacts with disodium hydrogen phosphate is (are)
H,0, BFrddio o Tus Pby48" Jdp Todsdd, SOk Basr 255w (w)

(1 PO, 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 7

(1) LiOH is a weaker base than NaOH

(2) Salis of Be undergo. hydrolysis

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

(4) Hydrolysis of beryllium carbide gives acetylenc

Bod R 28 HOTREL £&7

{1) NaOH 40 LiOH weo'rids pdsn

(2) Be Wnf; eolwrw mo IMaeds Jodds

(3) Ca(HCO,), V8" £8s

(4) Boddio 3 8% ze Jdte MDD IWedS Jiyds
Rough Work
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140. What is £ in the following reactions 7
& (Bod ddsﬂﬁ‘ Z 287

Cu=Al
BCly + Hy —eni s X + HCI

methylation
— 7

hETas
(1) (CH,)BH, (2} (CH

B,H, (3) (CHyBH,  (4) (CH,)B,

.'l}ll

141. Which one of the following elements reduces NaOH to Na 7
& (Bol Jwofinod' 26 NaOHZ:, Nar Zowngdovda?
(1 Si (2) Pb (3 £ (4) Sn

142. Which one of the following is used in the preparation of cellulose nitrate ¥
é Eod odd' YD Hoppd'd JPSH Ecirdddhorll ¢0TWrAdd?
(1} KNO, (2) HNO, (3} KNO, (4) HNO,

143. The oxoacid of sulphur which comtains two sulphur atoms in different oxidation states
is
(1) Pyrosulphurous acid (2) Hyposulphurous acid
{3) Pyrosulphuric acid {4) Persulphuric acid
;:J:_ﬁ wiydas pdm do Tods Doyl Sddrmipwmd) EERL o'y wddn
&

(1) :.:E“f.m.:-;lgdﬁ edad0 {2) :mﬂ‘ﬁu?;}aﬁﬁ wdidn
(3) E.:E“::ur;,gﬂg 35350 (4) 'i:ﬁ'ﬁm'asﬂg e dadn
Rough Work
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144. Bond encrgy of Cl,, Br, and 1, follow the order
Cl,, Br, 38 oo sz.r wod 48 |Fdodn
(1) Cl, > Br, > 1, (2) Fl1'2 > i.'Z‘I2 > Il

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

— 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 .
(1) Both (A) and (R) are true, and (R) is the correel 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
HAyEsw (A) 1 mdardiade L gaE adiiden, He Zo0d Xe 565 "adofbib.

sénix (R) : wodd dfirmepe Hdzde 7o8b ady wide meron He
mood XNedy oaiade.

HOWod HdrEHDBL

(1} (A) S:0082 (R)ow Weide Sbdlu (A) Enﬁ'a_ ﬁ-ﬂ-_@}ﬁ wude (R)

(2) (A) S:0asn (R)oo Deden o000 (A) TwE), HOTHS Jsdwe (R) s
(3) (A) DusSa 52 (R) dudn &

(4) (A)mude s~d 5w (R) Qude

Rough Waork
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146. A coordinate complex contains Co®’, C1” and NH,. When dissolved in water, one mole of
this complex gave a total of 3 moles of ions. The complex is

28 Hodga HE¢ssws® Co¥’, C17 Hodks NH, w00, nf Ard Dy esdod
gt £8R0DSHG Swdsn 3 Brde sarlod aljed. @ CESLEES

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

(3) [Co(NH,),CLICI (4) [Co(NH,),C1)

e e - e —— e ———— e —

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

B dsgagTan Daged® Nis S8 aBTIrATd:

{17 Al (2) Mg
(3 &= :::.gaﬁ" MNa 4) =08 t&gaﬁ‘ Na

———— e e SRS e e e e

148, The pair of gascs responsible for acid rain are
widy SRl sl o Tduvipe =od

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

Rough Work
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149. The chlonination of ethane is an example for which type of the following reactions 7
(1) MNucleophilic substitution (2} Electrophilic substitution
(3) Free radical substitution (4) Rearrangement
UL W) £oda5 & Bos Sgod' U2 aoirdwm?
(1) SrgE@rpds poaioe (2) JEIH0E 28ide
(3) hswﬂlﬁaéﬂﬁ [©88%m (4) pRos.08

150, Different conformations of the same molecule are called
(1) lsomers (2) Epimers (¥ Enantiomers ~ (4) Rotamers
2E ool g ¢ eldrdTod wodrd:
(1) 2388 (2) IDSads (3) IFPWried: (4 Sersed

-—_—— = G —— = —— ——

151. Which of the following statements is NOT correet 7
(1) The six carbons in benzene are sp” hybridised
(2) Benzene has (4n 4 2)x electrons
{3) Beneene undergoes substitution reactions
{(4) Benzene has two carbon-carbon bond lengths, 1.54 A and 1,34 A
1 Bl ordd® 20 BATLY DSde TE?
(1) Bo25e¢'l od: 8 5 sp’ Ho¥dEEmsn TodSD
(2) Dol (dn+t ) Jogrsnes: 00 658
(3) Bode @ETdw SOgod® I Db
(4) DAL Bods 57U 5-570 0 wodB g 154 A So0din 1.34 A 65D
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152. Match the following

List-1 List-11
(A} Acetaldehyde, Vinylalcohol (I}  Enantiomers
(B) Eclipsed and staggered ethane () Tautomers
(C) (+) 2-Butanol, (-} 2-Butanol (IIT} Chain isomers

() Methyl-n-propylamine and Dicthylamine (IV) Conformational isomers
(V) Metamers
¢ (508 orun mddddod
aLar-1 : arfor-1l
(A) 2l G, D38 woup s (I, e SASads

(B) o So0c8n wddgn GEPS Iy &r&'8ads

(C) (%) 2-m0583°S, (-) 2-mogod’d (M) Besds A8 Tges
(D) So@o-n-ErTod Jalam  Saf ol (V) eSedrs dyrge:
Bagd ok (V) Dordods

The correct answer is
20Tk Ddrgradn
(A (@) (C) 4B
(1y (n  (avy b~ v)
(2y () ¥y ) V)
(3) (Vi Oy (IV) (Il
(4) (W)~ (O (i (I
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153. With respect to chlorobenzene, which of the following statements is NOT correct 7
{1} Cl is ortho/para directing (2) CI exhibits +M effect
(3) CI 15 ring deactivating (4) CI 15 meta directing
E'S* Bodi% Dowodol. & 2ol TES' HOTHS DIEe IS WO
(1) Cl ug'm-n- NgdEEn (2) Cl ;M [Eerddn dripdied

(3) Cl Seods Adaisn (4) Cl Ber DY4L50

154. ldentify the product in the following reaction

& (50 ﬁdgﬁ" adydysnd dlopds

OH
S,
Ty M|
f ‘_"“";Ed Product
T adadyda
CHE OH
- CHO
m x () IT 2
e
|

(4)
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155, Compound-A (C,H,O) undergocs following reactions to form B and C. Identify A, B and C.

D@y @ddu-A (CHLO) & (500 S@gus’ SR B S8ax Cod D8 ydatgol,
A B S:0u8n Cd ffoipawn.

C gl C,H,0 - LidaOH
A
A B C
0
(1) H,u::--t.l,l—cnJ CHI, H,C—CH,—CH,
(2) H,C=C—CH,OH CH,1 H,C—CH,—CH,—OH
H _
(3) H,C—CH,~CHO CH,l H:_c—Lli*H—qu
OH
8
(4 H,C < CH, cu, Illl._‘—i.’I‘H—{'H}
OH

e — ——————

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

IheD 6 Biued) BES SUgSodm Dyds adasy dorgse D87
- - nad 2

o
1
(1) HC CH= N—MNH-—C--NH, 2y N CH = N--NH,
I
|
(3) H}C---CII = N--OH (4) HJ.'—-[I' = N—NH—C—NH,

CH,

Rough Work
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157. Identify A and B in the following reactions
Bod Sdged® A Sb8de Bods Miedin

NUI
LiAlH, = Cl,
B «+ —— » A
Fe
A B
NO), .
IM _cl
CeHg —N—N-==C:H
1) | . By Ham > wilg
ND!
(2} l | Cgh,—h = N—C.Hy
‘"«-T-*
Cl
NO,
=
3 | ] C,H,—N = N—CH,
H___',"::"J‘m\_
[ |
NO,
(4 [ %j C H—NH,
-_-}’J‘*x_
Cl
Rough Work
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8. The monomer of ncoprene is
(1) 1, 3-Butadiene (2) 2-Chloro-1, 3-buadiene

; {3y 2-Methyl-1, 3-butadiene (4) Vinyl chloride
n@rbie*y IrTF b
(1 1. 3-mr5u~r:iw5 (2) 2-8°6%-1, 3-urgerdowrs

() 2-2:8&-1, J-urgardons 4) D36 §'3T6

o — —

59. The site of action of insulin is
Ll}. Mitochondria (2) Nucleus
(3) Plasma membrane (4) DNA
asyds vodh podw
(1) =e'sodair (2) do|88s

() Ty Sgdsw (4) DNA

60. 4-Hydroxy acetanilide belongs to which of the following 7
(1) Antipyretic (2} Antacid (3) Antiseplic _k4)  Antihistamine
4-rigrdy J0rIBE 6 (Bob TUSt TAE Todidiod?

(1) drofBEdE (2) direerbhd (3) FrodTBE  (4) cirodirpaad

tough Work
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