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Time * 3 Haurs Marks : 160
Instruction : :

b

Fach question carrics vne mark.
@28 | Dy 2.8 Srdy Sok.

Chouse correcl answer to the fol lnmnF questions and darken, with HB pencil, the
corresponding digit 1, 2, 3 or 4 in the ctrele pertaining to the queqtmn number concerned in
the OMR Answer Sheet, separately supplied to you,

B A n® (D8 [HHS DOED ShreSnh JDEN o0 Hrdod vo8 1,2,3 T84
Do RJ™ OMR ,:JE»’DJ“QP}’J HSTwS® & Domodolid Homgrw DL
B NS Som Dobiad.

MATHEMATICS

I.  Let S be the sample spacc of the mndum experiment of throwing simultaneously two
unhiased dice with six faces {numbcred 1 10 6} and let E ={(ab)eS:ab-k}fork=1
| &08 6 Popged Hrdodd v up-wiio Sodb D% Db 2330 00D
017“653{)?;)% |SG3riad o vddn S whtod ; {3}@ k=18E ={(a,bleS:ab=k}
e od. - .
Ip, = PE.} lurk = 1 then the correct, among the following, is
k21 &p, =PF,) vwd, 3o A" SOGHR0
(1) Py <Pap<Py=Py (2) Pyg = Pg ™ Py = Py
() Pl"iP”‘:Pa,‘:Pﬁ _ (4) Pag =Py =Py = Dy

2, For k=1,2 3 the box By, contains k r1ed balls and (k + 1) whitc balls. Let
P(B,)~ E’ P(R,) = and F(B,) - l - A box s selecled at random and a ball is drawn from it.
If a red ball is -:Irawn, then the pmbdbilit}' that it has come from box B, i8
k=1, 2,3 8 D8 B, & k Jowoshen, (k + 1) 8y 2OHED G,
P(B, =l, P({B, ]— , P(B, )—— wEstod. aﬁhiﬁgﬁaéom LENT S E, EITAN
2% 22080 L. 6B WS008 o8 wuoduy B, ol SRS ahg Dogrhed

35 I4 10 12

(I 35 2 33 G Y 4 13

Rough Work
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3.  The distribution of a random variable X is given below
2 aﬁ“ég%é Booed X dgredo |Bob dgont Gob
x=x [ —27-1] 0 1 2 3
3
PX=0 | | % | s | % |55 | %
The value of' K is
By k R
T 5
(0 T ST
3 7
) 10 @ 10
4, 1fX is a Poisson variate such that P(X — 1) — P(X = 2), then P(X =4} =
Xo8 s Sooed wipder PX — 1) = P(X=12) wowd, P(X=4)-
! 1 |
0 33 @ 33
.2 1
M 33 @ 3
5, If the sum of the distances of a point P from two perpendicular lines in a plane is |, then the
locusotf Pis a
{1} rhombus (2) circle
{3} strught line {4) pair of straight lines
ad Sodoo &9 Both vor SR Dod w8 Doty P drorw Rwdo | wond P Dol
Do 28
(1) Ef:a‘:ov.‘fnéodnaeao ' 2y &H8o
(3} 25 Ty (4y Ty aoifyo
Rough Work
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6.  The transformed equation of 3x2 + 3y + 2xy = 2 when the coordinatc axcs are rotated
through an angle of 45° 1s
ddrdsgrol 45° Brod (givmo H3, D%Smo 32 + 3y + Ziy = 2 G HOHGS
. hinEdme '
(1) 2+2=1 | (2) +yi=1
() Aeyl-l @) x+3y=
7. Il m, n are in arithmetic progression, then the straight line fx + my + n = § will pass
through the point
I, m, n e wok[HAS" & o8 HE4Ty fx + my + n =0 JoHypEdr FSh Do),
{1} -1,2) (@) (1.-2)
@ 1,2 4) @b
8,  The value of k such that the lines 2x - 3y +k - 0,3x -4y - 13=0and Bx— Ily-33 =D are
coneurTent, is '
DEETpen Ix— 3y +k=0,3x-dy - 13=0, 8xr— 1y - 33 =) ey raé:ﬁ_?vcﬁsggn k Send
{1y 20 2) -7
(3) 7 4y -20
9,  The value of A such that
ax? — 10xy + 12y% + 5x — 16y — 3 = 0 represents a pair of straight lines, is
dx? — 10wy + 12y + 55— 16y -3 =0 &% By 03'.7:{1“@’@;"'@“{3:;3@: b Do
Iy 1 2) -1
() 2 (4r 2
Rough Work

3P



A E 2008 D

10. A pair of perpendicular straight lines pagses through the origin and also through the point of
intersection of the curve x2 + y2 — 4 withx | y =a. The set containing the value ot *a’ is

2% woutdah Teuluifo drododuy agomis, Hgo & + yi=da+y=a & AV
po&H Doty oreorir e $ol. "’ dunidn B0 D

(1} 22 2y -3 3%
(3 {44 4 {-5.5

1. In A ABC the mid-points of the sides AB, BC and CA are respectively {{, 0, 0}, (0, m, i and

o ABY+BO2+ (A
{3, 0, n). Then I R

A ABC &° AR, BC, CA © g Dodien S (4 0, 0), (0, m, 0), (0, 0, n) eand,
AB? F BC2+CA?

B+m?+n?
ay 2 - @ 4
(3) 8 4 16

#

-l'-‘Lln—l-

12, The angle between the lines whose direction cosines are

i5

(1Y = (2) %

T b

¢ 3 iy
Rough Work
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13. It the lines 2x = 3y = 5 and 3x =~ 4y = 7 are two dismeters of a cirele of radivs 7, then the
equation of the circle is
Tgrgo 7 SO o Hyeeds S8Y Smev Zr — 3y = §, 3x ~ 4y — 7 @ Do Tgrocnd
vy Sabgdmo
() 22+ i+ —dy—47=0 (2) x*+yt—49
(3} AHy-W+2y-47=0 @) Z+yr=17
14. The inverse of the point {1, 2) with respect to the circle 12 + y2 —dx — 6y +9 =0, is
ygoxt 1yt - dr -6y 4 9 =0 ety Doty (1, 2) B DS Doy
= .
%) [15] (2) @1
3 .1 _ 4) (1,0
15. If 9 is the angle hetween the tangents from ( [, 0) to the circle x? + y* - 5x + dy —2=0,
-then 8 = '
- 1,0 %cd &ydox2+y? Sx+dy 2=08AMS é;)d@ﬁmm a’mtﬁgﬁsmu 0 suwd,
wypid) 0- .
7
{1} 2tan”! [%] 2) tan! [1]
{3y 2eot™! [%j ' 4 cot! [%j
Rough Werk
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W6 If2x + 3y 1 12 =0and x — y + 44 — 0 are conjugatc with respect 10 the parabola y* = 8x,
then A —
Dovsocbo ¥y - By &Jgﬂg 2+ 3y 12=0,x-y+ 4~ 0ex :&udﬁjﬁé Do o,
WG A=
(1) 2 -2y =2
(3) 3 4y -3
17.  For an elhipse with eccentneity 5 the centre is at the origin. [f one directrix is x — 4, then the
cquation of the ellipse 1s
8 oiie % 564 o8 &¢ g Boldo droflody. w8 obidle x — 4 wond O H)d
NenEdng
(1) 3x2-dy?—| (2) 3xi+dy?-— 12
(3) dxt 3yt (4) dxl13i=12
18. The distance between the luci of the hyperbola x2 - 392 dx 6y — 11=01s
8 JTROOHO ¥ - 3y* - dr — Gy — |1 — 0 Srghbe 2ugly Gdo
(1y 4 2y 6
(3 8 4) 10
19. Theradis of the circle with the polar equation r? — e {\E cosB+sn@)+ 15—01s
12— 8r {\f3 cos 8 +sin 8) - 15 = 02 gud SEBmon He By sgdgo
(n ® (2) 7
(3} 6 4y 5
Rough Work |
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20 lim !l—t‘:‘!Sin.xz

e
{3y -1 (2) 0
@y | @) 2

21, Ii'f:ﬁ—}ﬁisdéﬁnﬁdbyf{x}f[x 31+ | x—4| forx € R then Iirr;_f{x)—
i

f'R—-RIDE xeR & fx)=[x—3]+ |x—4|ns gD, wdyd lim_f(z) -

X3
1y -2 ) -1
3y 0 ' 4y 1

22. Iff:R — R is defined by

COs 3xr —cos &
. — = forx=z0
I{x}y = X°
. i for x=10
and if 115 continuous at x = 0, then A =

eos Iy —cos x

) ix=0 g]‘
A (x—0 &

i R-—=>Rwfix)=

DUy, x =05 [ odiysyfvond, A=

EORE. 2 -4
(3) -6 . W -8
Rough Work
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23, Iffi2)y=4and £'(2) = 1, then

fi2)=4,1(2)~ | woxnd

lim x f(2) 2 )

X2 =2 B
(1y -2 ' 2y !
{3 2 ' 4) 3

E 2008 DD

a8y | d
24. If'x'—a{cnsﬂ+lngtan[§” and}r—asinﬂmcn‘d"i=

i 1
.ar—a“lmsﬂ I Iuglan(g)}, y—asin[]@wé %f -

2

{1y cot® {2) tn9
i3y sind {4y cos0

2

25. Ify = sin(logx) then x% j—x%+xgx =

2
y — sin (log x) ewd %ﬁ+x% =
(1) sin{logx} (2) cosileg.x)
) ¥ | @

26. The equation to the normal to the curve yt—ax? at (a, a) is

(2. 2) ¢ $Z0 vyt - ax’ 2t vhoow HadEdmo

(11 x+2y=1a 2y dx-4dyt+ta-1U
(3) dx+3y=Ta {4) 4r—-3y—{}
Rouph Waork
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27. The angle between the curves y> =4x + 4 and y2 = 36 (9 - x) is

Rsrenyi—dy+ 4, =369 -1 o e E a0

(I 30" (2} 45°
(3) 60° 1 4) 90

28. If m and M respectively denote the minimum and maximum of fx) = (x - 1) + 3 far
x & {— 3, 1] then the ordered pair (m, M) —

xe[ 3,118 fley—(x-1¥138 B2, AoR Desden HWH m, M ey wowd, epayhs
Léé:oiuﬁgu (m, M) =

M (3,19 @ 319
@) 19.3) @ 193

9. The length of the subtangent at (2, 2) ta the curve x° = 2y* is

o x*=2y* 3 (2,2) 8¢ oG Bw ErE)

5 8
W 3 @ 5
2 3
3 3 W ¥
| x4yt Rady? tlz s
—_ -1 - -
3k Ifz-sce [ ! the.]lxax+yﬁy
44 1
el (Y Rx 3”2] g gz fz _
Z — 8C¢ ( e ww&,wa&:ﬁ:xax+yay
(1} cotz (2} 2colg
{3} 2tanz (4) 2Zsecz
Rough Work
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31. lfJ- ( st .r] dx = f{x) + constanl, then f{x} =

= Cls X

J‘ ( :::-r:;] dx = fx} + ;35:391135 wond, sidypd fx)=

c‘cnt( ] | 2) o mt(%
]_ @ e |

b =

(3) —eruul(

3 IfIn=f xt - dx forn=> 1, then C'I'n+n'[n—l_

nz 18 ln—J‘ x"-e“dxum:?:;{‘.-ln+ﬁ-ln_l—

(1) xte™ 2y
(3) o () x" g™

33 Ilfj & (1 +x) sec” (x ) dx = f{x) + constant, then f(x) =

'r & (1 +x)- sec? (reM dx = fix} + 38 Sopg wawd, f(x)=

(1) cos(xc?) {2) sin{xe5)
3y 2tan {x) (4) tan{xe)
Rough Work
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I
34. '[ x¥2Afl xde—
0
i
(1 5 @ 3
T T
Gy 13 1
n2
35, J‘ sin|x| dv =
—mi2
(I 0 2) 1
3 2 4) =
36. The area (in square units) of the region bounded by the curves 2x = y:—1landx=0is
Hsres 2r -y~ 1, 1 = 0 oF $0ug ($3% Brugo (SHY ordyes’)
1 2
a3 @ 3
(3) 1 @) 2
37, The selution of the Jillerential equation
dy xy+y .
" dy _xy+y
wdend Dobdmo A= vy x 3 i
{1 x+y—lop (%J
(2) x+y-—log(Cxy)
(@) x—y=log [gj
¥
@ y-x=log( )
¥
Hourh Work

11P
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38. The solution of the differential equation

dy x 2y+1
drT -4y °

v+
wEes HEESmo QL‘—L;— & oS

dy = 2x-4
(1) (x-2yY+2x=C 2) (x=2yP+x=C
(3) (x=2y)+2*=C 4 (x-2y)txI=C

3%,  ‘T'he solution of the differential equation

%xx—ytanxrexsecx IS
BHEOS HnETe0 '% -y tan x — cf seex & At
() y=e*cosx i C (2 yeosx=e'+C
(3) y—esinx+C . (4) ysmyx—¢c+C

40. The solution of the ditferential cquation

wtdy— (6 + vy de=01s

wd¥ed Hubddao xyldy - (¥ +y)de— 08 I8

(h y'=3"1C ) yr=3d Ing (C)
3y y=3x"1log(Cx (4) vy} + 353 —log (Cx)
Rough Work

1P
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If £: R — C is defined by f{x) — &2 for x & R then, fis (whure € denotes the set of ail
complex numbers)

{1) onc-one (2}  onto
{3} one-one and onto (4) neilher one-one nor onto

f:R—CoH&xeRS fx)=e™ o Ddgiicy vyt (=58 C ﬁagé Rogrglaréd
e Lienod)

() ué‘séo (2} Popiae
(3) uﬁﬁs:‘%c, Mo KR (4) wﬁséu 55, Po|iiRo 57

42, M|l .:R— Rand g :R — R are defined by fix) — | x| and g (x} = [x — 3] for x € R, then
8 8 '
{g(ﬂ.ﬂ} - E{xﬂg} -
TTROGR g RDRoD BB rcREfY)— x|, gX)=[x-3] Ejiﬁ‘g{)ig, SRSV
' 3 81
: {g(f(x]): E‘:I{Ef -
1 0.1 @) {12}
& {3.-2y (4 {2, 3}
43, Iff:{- 6, 6] > Ris defincd by ({x) = x2— 3 forx & R, then
(folol} (1) + (fofof) (0) + (fofof) (1) —
fi[6,6)] >R D3 xeR 35 fix) —% =3 ﬁﬁsﬁ_ﬁ)ﬂ @ﬁ;}uﬁ}
{fofof) (1) + (lufo) {0} v (fofol) {1} =
() fd~f2) SR ¢) IR TE RV/)
(3) £(22) ) a2
Hough 'ﬂ;’ork

13P
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44, {(riven thata, b L'—. 10,1,2,...,9) witha + b 0 and that (a+

E 2008 D

b a by

—) = 1000 ©d aw)th

[
Thenx —y "
b} a bW
El_,h@ {ﬂ, I,Z,...,Q} a+hfﬂu§], ﬂ‘l‘ﬁ = ﬁ-i_l[]ﬂ
v 1 1 _
SDyE - =
[
1 @ 3
| 1
t3) % J # y
45, Ifx %(\ﬁ I ?1 lhcnx* x_il -
1 l P el
I__E(\ﬁ | E] wond x="yxd—1
{1] 1 {2} 2

{3y 3 4) 4

1
46. [Forany inleger o = 1, the sum > k{k ! 2}iscqual to
k=1

1
Dirgrodonz13ar 2 kik+2) 8 S%eNERe
ke

(1) n{n+lg{n+2] ) n[n—+]]6[2n+l]
3 ni{n+ 1};5,(2“ - 7) [4)' n{n+ I}ﬁ.(En + 93
Rough Work

14 P
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U palls arc to he placed in 9 boxes; and 5 of the halls cannot fit into 3 small boxes. The
number of ways ol arranging one ball in each of the boxus is

9 wodhod 9 wfE’ beed | woe § wodien 3 Ddy BPG" YIS RS,
2% 8 DS p8wod sodom wdbie dong

(y 18720 (23 15270
(3 17280 (4) 12780

48.

It I]'I"r = 3(3240 and nCI — 252 then Lhe ordered pair (n, 1} =

TP =30240, A, - 252 mand, |E oo (n.7) -

(1 (12,6) {2y (18, 5}
(3} 5,4 ' 4y (16, 7)

4%,

15 !
(L +x+a2 45 = 2 a akthen D, a, =
k=0 k=1

E 7
(Ltx+d+xV = L a Xeond, X ay -
k-0 k=0
{ty 128 (Y 256

(3 512 (4) 1024

Rough Work
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50, Iffi_'m3+3!31+4!33"‘...,then(1214u=
3 579
“'_2!53*'35;3”4!33*"- waud, ey o +du=
() 21 @ m
I 4) 27
Xzt B )

51. If?‘_l_—b:_l_'_l=ﬂ+x+l+{x}1}z then A-B =
.132+_I+1 B O J
x3+1r+1"*“*+x+|+(x+1}1”C’ﬂ*”“’;‘:ﬁ’ﬂ--ﬂ—
(1) 4C @ 4C+1
(3 3C | 4 2cC
S k n-1

52, 2. ) > 2 —
k=1 el
(1) e (2)-52+e
G & @) e-c
1 1 1t 1

B35t ae T
(1) 2log2 2 (2) 2-2log2
(3) 2logsd @) logd

Rnu.ghWnrk

16 F



& E 2008 D

54, Lot o and B be the roots of the quadratic equation ax? + bx + ¢ = . Obsceve the Hsts given
betow :

o, P e B BESmo ad +br+c - 0 § Sreraibsiod. (508 e dored Hhdoiod :

List-I (zo8)ef —1) List-I1 (e —11)
iy e=pf= (A (a4 a2y +b—0
(i) e—-2f = (B) 2b?=%ac
ity e=3p—> - () b =o0ac
(iv) a=p= (D). 3h? — lhac
(E) bf—dac

(F}y {ac®) + (a%c)l? ~ b
The correct match of List-l from List-11 15
2D | 8 2008 I dwod HOGHD &'a
{dy iy (i) (v
K

(1) B D F
2) E B A D
(3) E D B F
@ & B D A

%5, Ifa+f— 2and e+ p' = - 356, then the quadratic equation whosc roots are o and 3 i3
a+f=-2,a'+ '~ 56 owd, o poddrorarr fo % Hivgdme

(1) x2+2x. 16=0 (2) x*+2~15=0
(&) Z+x-12-0 4y 21 2x-8=0

56. The cubic equation whose roots are thrice to each of the roots of x* + 232 - 4x + 1= 0 is

B4+ 20— dx+ 1 - 0 Gndy | DBArorDE oDl drorer $O5 P Sadeo

(1) x*-6x2436c1t27=0 (2) #+6xd+Ix+27-0
(3} x -6t -36x+27-0 (4) x*+6x? 36x+27=0
L'

Rongh Work

17r
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The suin of the Souh powers of the roots of the squation * + £ + 1 =D is

E 2008 D

87
SiEGmo 2t +x + 1 =0 Sarere oo frore Wwdo
(1 -2 - 2 -1
¥ 4 | 4 2
. ' 3 6
s3. Ifﬂ.=(: i)ﬂﬂﬁ_t}=f—31+T,the,._lmu(_u _g);
. .‘.ﬁ-‘fl"."l S o oo . T
ﬁ—[t _1.) e ﬁ ﬁ-*f e m* 3 }:1
{4 5 ) W=f-Rs Vool sl @M+{ 1y o'}
I 0 0 0
() ({1 I) @ (n n]
(ﬂ 1] - 4 (I 1]
G {10 . W lg o0
. 7 3 .3
59, Theinverseofthematrix| -1 1 0 [is
-1 0 1
7 -3 3
Ar@%) -1 1 0 | DS%uc
-1 0 1
11 1 (1 3 ]
{(y |3 423 @ |4 38
L 3 3 4 | 3 4 1
11 17 1 3 3]
@ |33 4 4 |1 43
L3 4 3 1 3 4 ]
Rough Work
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a-b-c¢ 2a 2a

b beg-a 2b -

2c 2c c—a—b
{1}y O (2} atbtc
(3) (a+b+c)? 4y (a+b+c)

61.

T

The points in the set {zzc:m 54%]%}1@ oo e curve which is o {whew

C denotes the set of all complex numbers)

(1) circle (2} pairof lines

- (3) pambola (4} hyperbola

Habs {z e C @ Arg (;_;SJ = % } &' DodPpo DS Yo (afd C Hofd
DO Bl A Dipod)

(1) Hde (2) dopr oifzo

(3) Hovwecho 4) ssSHreocho

62,

If m is a complex cube root of unity, then sin { {0+ o*n _% } =

o DEEY S08Y b Larotn wand, sHyd sin { (' + @) 1 - g} _

] 1

M 7 @ 3

3) 1 (4) 3;,15
Rough Work
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63. 1fm,, m,, m; and m, respectively denote the moduli of the complex numbers 1 + 4, 3 + 1,

I —iand 2 = 31, then the correct one, among the lollowing is

M, iy, My, m, @ SRS o8 Sogenn 1 +4i,3+1, 1-1,2 -3 v drdowln R TAED

FoDerdt HOSLRG
(1Y m;<m,<m,<m, () m,<m;<m,<m,
(3) m;<m,<m,<m, ] 4) my<m <m,<m,

64, 2. cosec 207 —sec 20° -
iy 2 (2) 2 sin20°- cosec 40°
{3 4 {4} 4 s 207 - cosee 40°

65, IA-35, B-15and C -4 thentan A -tan B ttan B - tan C+ tan C - tan A —

A-315 B=15, (=40 escwd, tan A tanB ttan B -tan C 1 tan C - tan A —

(n 0 (2y |
3) 2 () 3

66, I'tan B +tan (El + %j + tan [EI + Zé_n) = 3, then which of the following is equal to 1 7?

tan B + tan (EI + u;E] + tan [Ei + ETTE] =3 epowd, |Sod o 0818 K‘.é?ﬁ:@_é&
(I} tan20 - ~(2) wn3e
{3y tan’d {4y 1tan'0

Rough Work

20°P
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If'u.-‘r[3+T=2[],thencusﬂ+éos(ﬂ—a]+cns{ﬂ—ﬂ]+cus-{ﬂ—}f]=

B Y

{1} 4cos%+cosz $C0S

(4} 4 sino-sinfd - siny

67.
t1+[3+'f-“-'iﬁucmﬁ,cnsﬂ+cas[ﬂ---a}+cns(&.[j)+ms(9 y) =
(1) 45in%-cas%~ain'§'
(3) 4ﬂin%-singsin%

68, f{xeR:cos2x+2cosix=21=

T

{i} l?nn+§':nez}

® {mifincz)

{2} {nni%:nel}

(4} {ch-%:nez}

69,

x
3 @) 5
3) 7 @ 1
X
0 P+ tanhi )
' x
1 —tanh 5
() &* (2y ¥
(33 2e*? (4} 2e+R
Rough Waork

21 F
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e I R
7l. [ﬁﬁABLlfh_i_C+'C+ﬂ a+h+-cth“"c"
\ARC &F LI 3 sand, edad C=
‘ "~ h+c cta albty s Boly
(1 90" ' - {2)  60°
(3) 45 (4) 30°

————— ———  —— —— . 4 - - —— Ty

72. Observe the following statements :
C B
(Ty  In A ABC, b cos? E-F ¢ cogt 3=

G

b+
Ty B - 90°

{1 [n A ABC, cot

k2|

Which of the lollowing is correct 7
{1y  Both [ and T are true. (21 listrue, Ll is false.

{3y lis false, 113 true. (#] Bath I and 11 are false.

|5 odaren Koo |

- C B
{I) AABC @*bcuszg-r ¢ L:ubizE*—S
(I A ABC ﬁcut%eb;“ — B=90°
1 |Bol TAE PRGRRA D87
(1} 1,1 e Bodhy Jeo (2) [Deo, 1l Sdyp
(3y 18Dy, il deo (4) ¢ T, 1T e God Sy

Rough Wark

2y
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- b
73. Inatriangle, ifr, - 2r, =3r,, thEnE } ~+—.--

h
L8 |@ehaod 1 — Ir, ~ 3r; wond, Hq:;}ad: 2 ‘§=
75 1535
M & () “en
176 191
) g @ T

74, Fram the top of a hill h metres high the angles of depressions of the top and the bottom of »
pillar are o and 3 respeetively. The height {in metres) of (he pillar is -
h g I8 28 Foll ol 2.8 %r::-aa?’.g} EFpoo, SPE0L Ry E'mren aiodm i, B
@ Goziy & ( sbdis*)

h {tan [ - tan @) h {tan ¢ — tan [3)
(1) tan [} ' (2) tan o
L (tan } + tan o} h{tan B ) tan a)

(3) an p (4) tan o

- - _ -
75.  The position vectars of P and Q are respectively a and b. If R is a paint on PQ such that

_4 _> - - 1
PR =5 PQ. then the position vector of K 1s

r

. _ . > — —
PO u@*ﬁ.‘;ﬁﬁ%@ Sdhoea, b PO D Doty R, PR =5 PQ. @d‘uggqmqﬁ B.,Eﬂ:i: :h@’_é_

(1) 5h-4a (2) Sb+4a
(3} 4b-5a (4 4bt5a

76. If the points with position vectors 801 + 3], 40i — 8] andai - 52 j arc coflinear, then a =

607 + 3,401 — 8], a1 —52 ] o T vodem o Dodrhen SoPolrecnd, ey 4 -

(n -40 2y -—-20
(3} 20 ' (41 40
Rough Work
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77.  If the position vectors of A, B and  are respectively 2i - j+ &k, 7 3j - Skand 37 - 4j - 4k,
. ¥hen cos® A ~

A B, € w 3% S0iew Sddr 2 - j+k, 1 - 37 -5k, 3i - 4j — dk wooid, edypd cos’ A=

. L e B

Mo @y
35 ’ _'I R R -.._:.I' S . 1

{3} H . i T *{4} u JI

T Wa= i irR.B=T-7+E,e=143-5 med~1- j- & tien cbserve the following

=T+ 4R B=T-T+K.e=i+] K, a=1-]-k wouvd |Bob a=Beven ASloSod

iy [abel ) b-d

(i) b x¢ D) 2i-2k
(B) 2j+2k
(F) 4

The correct match of List-1 to List=I[ :

srfi8-1 § D 11 0D HOTS us:
6 Giy i) )

() ¢ A B F
() ¢ A F E
3 A C B F
@ A € F D

+

4 @,Dltali Wﬂl‘k s

4P
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79, Lota beaunitvector,b —2i +] -k and €= 1+ 3k. The maximum value of [3b T ] is

3OS 004, b =21+ ~K, 6 T+ 3% e&8od. iyds [3bE] A0H Devs

(y -1 | | (2) 101+
3 V10 6 @) 59

. ] 1
80, If A and B are independent cvents of a random experiment such that P (A m B} — 2 and

P(AB) =%, then P{A) =

(Here E is the complement of the event E)

2.¥ oﬁué;j{)gé @’)ﬁ?ﬁoé" A, B e Dodh Sgsold DrHes. @)
- | :

P{AM B}=%, P{AmB) =3 Hﬁi)ggqmoﬁf P(A) =

(28,8 foed ELrdsoR)

1 1

3 (2) 3

1 2

3 3 @3
Rough Work
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PHYSICS

81, A current of 2 A flows in an clectric circwit as shown in figure. The potential difference
(¥ — V) in volts (¥, and ¥, are potentials at R and § respectively) ts

hesad® S D8 Soaltnd®, 2 wobadEe (24) High [HEpos. R Sbat §
o i SBOGHS Dewden Vi WOk Vg e wanB, Vy Vg o Dot Ffed®

{1}y -4 (2) +2
3 +4 4 -2

82, 'When a battery connected across a resistor of 16 {1, the voltape across the resistor 18 12 V.

When the same battery is commegted across a resistor of 10 €, voltage acress it is 11 V. The
internal resistance of the battery in Ghms is

16 0 DEGEw de € 85D 28 wrphb Sy Tod FleH $OLEHE ¢ N8
Sod Ee gy PBI0HS Bdn 12V, o wrged & 10 0 3FEne ITE SN
£60d o ﬁﬁiiﬁa’:‘m Tody Edo dudig FBJoGS giim 11 V wond, u e.rgrb& Gl
wos0) Fddn &Hod’

10 20

(= B 2 =

25 30

(@) = 4 7
Rough Work
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A copper constantan thermocouple produces an em.f of 40 pV per °C. The smallcsi
temperature difference that can be measured with this thermocouple is 2.5 °C, when a
galvanorneter capable of detecting as low as 1075 amp. is cployed. The resistance of that
galvanometer is

24 508 TRPoNS Sganifho DB °C LBV e Q@sﬁ el Qﬂ*ﬁlﬁi’tﬁg Do,
106 A E53 Dendd Fednd PLree Q&b o $DAPROW, ¥ &3 o FodKdd
83 $&n 6 SPHS PSE 2.5 °C word, u rorgir &b IBEE

(1) 500 {2) 100%2 (3 2000 4) 40010

In a galvanometer 5% of the total current in the circuit passes through it. If the resistance of
the galvanometer is G, the shunt resistance ‘S’ connected to the galvanometer is

boating® HHtrot Mndtn eSSt 5% Xogs rmrergar Db Ao (BHIPOB.
o rerea bbb DFEED G wond, oD8 KBS Hof 'S’ A5 EEw Dend

G G

{i)y 19G ) o (3 206G 4 35

Two concentric coils of 10 tums each are placed in the same plane. Their radii are 20 em and
40 cm and carry 0.2 and 0.3 amp. current respectively in opposite directions. The magnetic
induction {in Tesla) at the centre is

284 &) @08 10 Bt Ko Botds of Soiss &N Syoi o¥ dood’ vodey s,
amé g gimen ::rdmn" 20 cm 2o 40 cm a*;} creo SdDm 0.2 amp oo
0.3 amp. © Xhgd 3‘:53335 B¥ed® S, ol Bobin B‘ué B 08 [t

| Dewd B,

3 5 : 7 9
0 Fu @ SO R

Rough Work
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86, The number of wurns in primary and secondary coils of a transformer is 30 and 200. If.the
current in the primary coil is 4 A, then the current in the secondary cail is
2§ DOSEEENSS, |BBEDY Lbch T boaiined® i Sopg Hdmr S0 WO
200. (ZrgdE oty &F Xed |Saririn 4A ewd T doobind® s
s
(1) 1A (2) 2A
M 4A (4] S5 A

87, X-rays of encrgy 50 KeV and scattered from a carbon target. The scattered rays are detected
at 90° [rom the incident beam. The percentage change in wavelength approximately
[m,=%.0x 107" kg, ¢ =3 x 10" m/sec] is
50 KeV © #8fo X-B8mre, 2X sotyS er0f 38 S0FDein docrow. HOESmw
Dodd 8w, FO Sdwre 24D 907 Fabd® Mgomrd. o Bisin &9
ety s oo [m =9.0x 103 kg, c=3x 10% m/sec]
(4 10% 2y 20%
(31 5% {4y 1%

88. An X-ray tube produces a continuous spectrum of radiation with its shortest wavelength of
45 x 10-% A. The maximum enerpy of a photon in the radiation in eV is
¢h=6.62 x 1073 J-scc, ¢ = 3  10% m/sec.) |
e Xaay o ¢in &8 8 dhd uﬁ.‘]ﬁa;’a‘l HPDhEnE® £0% ddor Bdgin 45 1 1072 A
o AESNST THrS &gy ﬁﬁ‘é} 38 {eV e&)
(h = 6.62 x 107 J-sec, ¢ = 3 x 10% m/sec.)
(1) 27,500 (2) 22,500
(3) 17,500 (4) 12,500

Nough Work
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§9. F F and F o are the nuclear forces between proton-proton, neutron-neutron and neutron-

tnn mspecnvely Then relatmn between them is o
_ “? @ mmf- t 5@%5 a-sg-mgta?g” WRd-
ﬁo@SE amwm ::uvﬁ) N, Ut (306 &8 & ﬁafﬁg Bonoarady Edods.

o R O __Ff’n:’f_FﬂP B R
{2}; F,2F, =an
'{AJ'F Ty

g A ¥ m #FoeF v o TR

o {-1} 'Thc wndth of l:iﬂp]é’tl on regm-n decreases,

(2) Free electrons on n-sidc wiil move towards the junction,
(3) Holes on p-side move towards the junction.

(4) Electrons on n-side and holes an p-side will move away from junction.

28 50 PErGh PEHH 0SS aoi, & (80 RS I HOFEHG s,
(1) S35 hodihns SHS

(2) neP e ﬁasﬁﬂg SoFrgow $ob P SHed,

(3) PR e Bgomy dojgres, ﬁo@é@ £S5,

{4} n-&g Jﬂs*jﬁw Doty p-ﬁ@ ojgrer Doss drdom S0l

Ruﬁgll Wori: ' o R

29
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91. The energy {E), angular mﬂmeﬁtum {L) and universal gravitational constant {{y} are chasen
as fundamental quantities. The dimensions of universal gravitational constant in the
dimensional formula ol Planks constant (h) is

48 (F), Sad Sy I (L) w0 Mg thibdy Jorosdn (G) (DS oo
BlogioB, grof Poroddn (h) WBIrdned® D ids bomoliu (G) Q) 8

(0 @ -l
3
3 3 @ 1

—_ iy A M gl M
Y2, The component of vector A =a 1 + 4, j 1-a k along the directionof i —) I8

' — Ay i £ - Ay L
QFA ~a i ta ] rak eowd, AGuE) soddei - 04"

{1} 4, —d, +a, (2) a, a,
{3} {a_‘—uy}f'\ﬁ (4) (a +ta, +a)

93. A body thrown verhcally up to reach its maximum heigﬁt in £ seconds. The total time from
the time of projection to reach a point at half ot ils maximum height whife returning (in
seconds) is - I '

F P e | Aoy emw g R ol J

2 € £ Son ©od Db Imne 1 L DEDY SoEnG (03 J&D Fd Vo,
wEnG HOR S, KOG JES® Bifn Erdty B Yod Dotidpd Sardd 2l
Db SiE wod OB stody (PEReS’)

(1 2 | 73] (l+$)t

3
@ 3 (4) j;

Rough Work
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94. Ifa body is projected with an angle 8 to the horizontal, then
{1} its velocity is always pempendicular to its acceleration.
{2} its velocity becomes zero af its maximum height.
{3} its velocity makes zero angle with the horizontal at its maximum height.

{4) the body just before hitting the ground, the direction of velocity coincides with the
accelcration.

28 S Bbe: SroBordd B Fadtnd (HEdiw 3%,

(1) oo S, oo Sedmrad wonom &odnod.

(2)  5Bg i B¢ o il Ergiipdhon,

(3) 05 o & omd AKEw 8z Bhrodsind® T% Petn Brighn
(4) DR erdd e dwoth i 0 ol Setindn B5C°A Gotuad.

95. A river of salty water is flowing with a velocity 2 misee. If the density of the water 1%
1.2 am/c.c., then the Kingtic energy of ¢ach cubic metre of water is

2.8 HOST ey 5% 2 misec S0 e ol Has Foldd 1.2 gmice. wond,
adrpds (BB PSS e fde 3§

(1Y 24F (2) 24]

(3y 24KJ (4) 48KJ

96. A ball is dropped from a height ‘h’ on a floor of coefficient of resktution ‘e’. The total
distance covered by the ball just before second hit is '

a8 mo® ‘h Jéa 08 ‘e’ E’:wsh‘%;’.:- foedin o éﬂé.u':e SGENG. © mp& BodaI0
' éﬂ‘i)l 58 Snoth Ef)oﬁ”eﬁo{)i-’a Ao crdam,

() h{l -2e% () h(l+2e? |
" (3) h(l+e} '(4) hel
Rough Work | T PP L N
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Two particles A and B initially at rest, move towards each other, under mutual force of
attraction. At an instance when the speed of A 18 * and speed of B is "2V, l:hf.: speed of
canlre of mass (c.m) 15

(1) Zero e @)y

(3) 25w , - @) 4w .

Do pBS' 3% A LIk g ﬂ SHgen BENG ugcsm worol 2fd 2
moﬁ'é&ﬂ Beendharyon. wbf 8 A It v haaﬁsﬁﬂﬁm Ev wcméﬁ‘

: @ i". '. | ‘_ .,
@ 4y

(3) 25v

98.

Starting from rest, the time taken &y s Body sliding down on a rough inclined planc at 45°
with the horizontal is, twice the time taken to travel on a smooth plane of same inclination
and same distance. Then the coefficient of kinetic friction 13

:)%Qe.: nE G0t wobendss et 45“ aren Eodn fo A0% dodv dﬁ:nf}
aa-ﬁavf.}é Sin stoky, wod o Foby do D) Sodw n:;s.ma ool dﬁﬁém,
T O a}ﬁj s d OPoR) wandd, o arandein Wodn Hesdn derd

i1y 025 2y 0.33
3y 050 _ (4) 0.75

99, A steel wire can withstand a load up to 2940 N. A Joad of 150 kg. 15 suspﬁndud Irom a rigad
support. The maximum angle through which the wire can be displaced from the mean
pusition, so that the wire does mot break when the load passes through the posiion of
equilibrium, is
2940 N gro=d) 00 fo beo 88 a8 OS6 150 Kg ar i 54, Jodd DHd
::5,):55333 wrdin o @ﬂ‘:ﬁ&@“ﬁ} aTe i sdom é‘?\’mio mpl ] é%:ﬁ:lﬁl@:ﬁa ¥
84iod soarecd, Dol .T'.\":ﬁé::: “of ard E-o&ui&ﬁfu ﬁﬁn:l B emeta,
(1 30° (2) 60°
(3) &0° {4) 85°

~ Rough Work
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100, The mument of inertia of a thin circular disc about an axis passing through its centre and
perpendicular to its plane is I Then, the motment of ingtiia of the dise about an uxis parallel
te 13 diameter and touching the edge of the Am is

28 Sendd Byorsed HY |Beo=R Boiiiw hoar, Surd8 wowomr &y wike H)are
e (zrrinsim Devd I wijgs8 Y agards Saroddom Gotr, omd 6o
803 DD evgim |Bgrg wlids [Pridsin,

(1 1 2y 21 (3) %1 (4) %r

101. The orhit of peo-stationary satellite is circular, the ime penod of satellite depends on
{a) mass of the satellite '
{b} mass of the Earth
{c} radius of the orbit
{d) height of the satellite from the surface of Earth.

Which of the following is correct ?

(1) (a)only (2) {(a)and (b)

(3)  {a), (b)and () (4} {b), (e} and (d)

Aty .E‘éﬁ =28 5_5555 ey 28 ad|fidran Gofy Dddn b)erseGan. wond, ded|Hem
GInE), unlvsrone, 9 (50D 9oTOR wridd ok,

(a)  w|ifdan Gho¥y Lg&égm%

(b} &b GAos) Ld;’.:.gcﬁ-’i

{c} 553 a*gaaﬂé?’au

{d} Frd sHhSwin o, adHirtn Ji.

& (508 r8E" DB DO ?

(1 () S SeD @ (@
(3} (a), (b). (e} (4) (b, () {d}
Rough Work
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A particle is executing simple harmonic motion with an amplitude A and time peried T. The
displacement of the particles after 2 T period from its initial pasition is

{(n A - {2) 4A {3) BA 4y Zero _
24 Kb A £00% 508 Hoak T uddh sodnl’ 3¢ So ¥ Bosins® ahd.
2T sroiw dthard ooy Aol @wfa [Fo%aw orw &8 gf‘:’ﬁm o

A (2) 4A (1) RA 4y drdgo

. A load of 1 kg weight is attached to one gnd of a steel wire of arca of cross-section 3 mm?

and Young’s modulus 10*'" N/m?. The other end is suspended vertically from a hook on a
wall, then the load is pulled horizontally and released. When the load passes through its
luwe~zt position the fractional change in length is (g — L0 m/sec’)

3 mm2 éJfﬁS-Tpré Frrogho, Lol 101 N/m® ool fomau He e ar D58 1 kg
rovdy [Berth Sabwdol. 8 Todh DN Adds 28 adﬁ:;’o §78) A
$ADoT . © provyy §fe Sirodorr orh BODLHD, el Sé}léﬁn Dottt
ordl syt ord pele Dl ing L8y g ifsw (fractional change) (g — 10 m/sec?)

(y 1ot 2y 108 3) 10 4 10

104.

The surface tension of soap solutmn is .03 N/m. The work done in blowing to form a soap
bubble of surface area 40 cm?, in Joules, is

:&aa:zj Ao E&Jé&, é‘iﬂéégii 0.03 N/m , ucm:ﬁﬁ“ 40 cm? S50 8 E?Fr::ugén Hes STV

andhiihs dshis Datdeld HO (ﬁ"eﬁ:}ﬁ‘)

(y 12x10% (2) 24x10 () 12 197 @) 24 % 104

105.

Two rain drops reach the Earth with diffarent terminal velocitios having ratio 9 : 4. Then the
ratio of their valume is

Bolh B85 Dhke 3, B8 SR FIrod D erborow. Bl Free N8
9: 4 wowd, edypd o ¥ Dhbe b oo Q8.

(n 3:2 2y 4:9 (3 9:4 (4) 27:8

Rough Work
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106, Ome litre of oxygen at a pressure of | atm. and two litres of nitrogen 2! a pressure of 0.5 atm.

are introduced into a vessel of volume | litre. If there is zo change in. t:rnperature the final
pressure of the mixture of gas (in atm.) is

o8 ward ;jﬂ:ﬁs el SR m’:l a8 Dok siyad, 0.5 Hﬂ:‘%ﬂaoﬁﬁ Shdn Sy
2 B&be F&FwS, | b (Si0Emeks ad) rBS'E 1538 oG aRYNSS®
ErEBH0B, & S0 wEiy Goly @6 heshn, {H@;baaﬁﬁuﬁ‘}

(1} 1.5 {2) 25 {3y 2 ) 4

107.

There is some change in length when a 33000 N tensile force is applied on a steel rod of area
of cross-section 10~% m?. The change of temperature required to produce the same elongation
if the steel rod is lieated, is (The modulus of Elasticity is 3 x 10'! N/m? and the coefficient of
linear expansion of steei is 1.1 x 1075 /°C),

3000 N o diper aordy, 107 m? off'd Jrogh s08pE, Lo 8%
BRrACURYE, TR DUPHS” Fod hriay $0)os. e K583 F5AD, PHHS wod

| gy S50 orharad sTheid d@‘Lﬁé{E‘ é:‘ﬁa:_,

(Ben HBHIS rheadilin 3 x 107! N/m?, Hew Bife ag§™S Hoestidns 1.1 x 1071 °C).
(1) 20°C 2y 15°C . (3) 10°C (4y 0°C

108,

In the adiabatic compression, the decrease in volume is associated with
(1) increase in temperature and decrease in pressuse

(2) - decrease in temperature and increase in pressure

(3) decrcase in temperature and decrease in pressure

(4) increase in temperature and increase in pressure

RIS HIBDE a8 ol SoB DY, ord b HOBrEEN SBDEOH PoRHPOTHD
(1) SZYS 20N, DAy SP®. (2 A &, b D, .
(3} SRHE 8N, badin S, (4) SRS BOR, befdn 1EHI

Rough Work ' )
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109, Which of the foliowing is true in the casc of an adiabatic process, wherey — C /G, 7

(1) P T' = constunt
(2) PYT!™" = constant
(3) PT' = constant
{4) P'T = constant
pE'GE HEche” 6 (30D arBE° DB oD 7 CHC, 7
(1) P =¥
2y PYTHY = di
(3) PT - B

{4y P'T= ety

110. Two slabs A and B of equal surface area are placed onc over the other such that their
surfacas are completely in contacl, The thickness of slah A is twice that of B. The cocfficient
of thermal conductivity of slab A is twice that of B. The first surface of slaly'A is maintzined
at 100 °C, while the sccond surface of slab B is maintained at 25 °C. The temperature at the
contact of their surfaces is

| hEeS ahtdo Srergen e A 0ok B w3 Dok SFY Bl aEoly
2pagd st GDHOSwrw JPore bﬁg‘.{&oﬁ'g& Good. A &Ry Gy S00GEm, B )
Dorrds Sody Bg. A B3y shmdE ol B 06Xy agmdrs HastiE ddoy).
A 03y e Soody 100 °C & Hoaw B 8l Sodd Serdy 25 °C & old,
Oy sen & afnd

{17 15°C {2y 45°C
(3 55°C : {4y B5°C
Rough Work
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When a sound wave of wavelength “A’ is propagating in a medium, the maximum velocity
of the particl is equal to the wave velocity. The amplitude of wave is

AT Blon Shghn LA $ed SSomren o orNES® argitin Boddioman,
HoS® b ¥mo #0% Ariho, $doi B Shmdtiond, Eodd B0 Dewd

_ 2

(1 % | @ 5
A o
3 5 - o (4

112,

113.

A car is moving with a speed ol 72 kinph mwarﬂs a hill.. Car binws_ homn at a distance of
1800 m fram the hill. If echo is heard aficr 10 seconds, the speed of sound (in mv/sec } is

w5 ot 72 &5, SKAuE @ofrckpon. S Soss 1800 m. et
Gide TS & Irfotod. 52 B8N 10 DSves® Dol e Wit (misec. &%)

(1) 300 | | & 3w
{3) 340 (4) 380
The refractive index of a material of & plano concave lens is 5/3, the radius of curvature is

0.3 m. The focal length ot the lens in air is

w8 Divde GErseY EbE Sorgh PSS Hesie 53, YE8o Sgrdin 0.3 m
sond, MO wEnk Tyrgod iy

(1) -045m () -06m
{3) -075m 4 -1.0m
Rough Wnr]:" ao Ty
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114. Statement (§) : Using Huygen’s cye piece measurements can be 1aken bul are not cormeet.

Reasen {R)  : The cross wires, scalc and final image are not magnified proportionaiely

because the image of the object is magnified by two lenses, whereas the

cross wire scale is magnified by one lens only.

Identify the correct one of the fellowing :

(1) Both (S} and (R) are truc, (R} explains (5).

(2) Both (8) and {R) arc trug, but (R} cannot explain (3}

(3} Only {5} is comect, but (R} is wrong.

(4 Both (%) and (R} arc wrong,

g (8) 1 IS wf Sers SdGNod Sosw S0, 9 e

DRI CHED ).

pEnin (R) e, e Dibafc b B@Dowanes 28 ey Sind”

Hégé&m Hodsy, oot DBeésod Sy ¥ HEDomin Suk
shee ho chfbin Jobd wgobier Tpw o8 Sh¥o B S|
e Botemon

& [Bod Rt 28 JDGHRE !

(1
(2)
{3}
(4)

() SBa (R) @ eilpes, (5) & (R) ¢ D,

(S) Hbak (R) o eibyes. 529, (5) ¥ (R) HOGES IS T,
() Smp$ah J0GRRA. (R) Sy

(S) Sobats (R) Fodkr SOp.

Rough Work
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116,
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AR ﬂ[:|.'ll‘ﬂl'ﬂi'llii.: combination of lenses produces

(1) images in black and white

(2} coloured imagpcs

{3} images unaflected by variation of refractive index with wavelength

{4) highly enlarged images are formed

Shsew wDdE Doodridin By 587 HOSh Hud

(1) [Radoning S, 3wy of” dotib,

(2)  Sotbo |Bédouides I8 d.

(3)  dSoi Bpin Sed Hrd $|85E0 thenkin, (HODowENE S Harsin SrBl),
(4)  oBGm HRsE (Badoniy T .

In Fraunhoffer diffraction experiment, L is the distance hetween screen and the obstacle, b is
the size of obstacle and A is wavelength of incident light. The general condition for the
applicability of Fraunhoffer diffraction is

|$Raad (Bairdost, L 855, bt Difpdrdan, b el Hodrealy ook
h H¥SseoB S00r Dol GrDiran. DG (@EFNE SEBY eRidboield
e Duodid

b° b?
(1) ﬁ::bsl {2) L -1
3 L | 4 L !
Rough Work
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With a standard rectangular bar magnet the time period of a vibralion magnetometer is 4
seconds. The bar magiet is cut parallel to its length into four equal picces. The time period
of vibration magnetometer when one pisce is used (in seconds) (bar magnet breadth is

small.} s

b Bod sohdr oy &SGPRo DD, Bodh wabdy od mrdsan B oarHdh
sedny 4 R dogrolagostily oy Db Sroddont  mrentd
S errres D0, B ) Bodd Lok odirEid” SHAAPND), Wb
sredn Deud DEDOS (Gol wohdy odks Idery aror Bgenyhv)

(1) 16 (2) 8
(3) 4 4 2

118,

The magnetised wire of moment ‘M’ and length /" is bent in the forra of semicircle of

radius *r’. Then its magnetic moment is

{13 2—:1 2) M
(3) "r:;i 4 0(Zero)

wab= 0850000 81 Y 1 wahidy o Erdisin M. & 8% T rgIgin fo
ugé;,gunv Hons, ool waldv oo [PrRsEhn.

M ;
) - 2y IM
M
{3 - {4) G{%Pézgﬂ)
Rouph Work

40 P



A - E 2008 D

119. A charge of 1 u( is divided into two parts such that their charges are in the rativ of 2 : 3.
These twe charpes are kept at a distance 1 m apart in vacuum. Then, the electric force
between them (in Newtons) is

I pC Qgordmdy ard edrwe 2 3 S 8St codey gok Ssparedarenry
widowrd). wiodosd %Jba‘:nséwcﬁ's 1 m &r8ing® SodddHd, o e 35&;55

wodn (Ersadod’)
() 0216 () 0.00216
(3) 00216 | (4) 216

120, Two charges +q and --q are kept apart. Then at any point on the right biseetor of hine jeining
the two churges

{1} the electric ficld sirength is zero
(2)  the electric patential is zcro
(3)  both cleetric potential and electric ficld sirength are zero

{4}  both electric potential and electric field strength arc non-gero

+ g 0oy - q Soth MeoraTed of o8 w88 Fod drdduct Soiddn domri,
iy udmrer condglr (Right bisector) B & Do 55 B

(1) XS §ieb By g

@) Nisgh PBIHS Ariogin

(3) Deogh 518 B8 BwOn DiopB BYKE Dewdhen v

(4) AbgBH8 bs mbak Nig SBPHS Devben drdgSditn

Rough Work
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CHEMISTRY

121, What are X and Y respactively in the following reaction ?
Y X
Z-product +———- 2-Butyne ———> E- product
(1) Na/NHyy,,and P&/BaSO, +¥H,
{2) Nif140 °C and Pd/BaSQ, + H,
(3} , Ni/140 °C and Na/NHy |

(4) P4/BASO, + Hy and NaNHyqy

'L%oh iisqsué‘ X, Y a0 S ?
Z—ﬁm;}éréén E—a:uggs X * E—ﬁs‘;&ém

(1) Na/NHy,, S0cks PABaSO, + H,
(2) Nif140°C foBo¥ PA/BasSO, + H,
(3)  Ni/140°C 8ok Na/NH,, o)

(4) Pd/BaSO, + H, ddatn Na/NH;,

E 2008 D

Rough Work
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122. In which of the following reactions, chlorine acts as an oxedizang agent ?
(B0t BEgod”, E°08 28 wiy¥ddm DUh S Do ?
(i) CH,CH,0ll+Cf, ——— CH,CIIO + HT!

(i) CHyCHO + Cl; ——— CCl, . CHO + HCJ
hv
(i) CH,+C) —— > CH,C/ + W/

The correct answer is
(1) (i) only

(2)  Gi) only

(3) (i) and (iii}
{4) (. {ii) and (iii)
KBS ety
(1) () argd
(2) (i) & B
(3) () foBosh dii)

(4) (i}, (i) 2000t (iii)

Rough Work
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123. 'The correct order of reactivity of hydrogen halidcs with ethyl aleohol 15

23S wey Send, TS FDHe Soglod Bu DOGES [Sivaw
(1) HF>HCi>HBr>HI
{2} HCI>»HBr>HF>HI
(3) HBr>HC> 1> HF
(4) HI> HBr>HC!>10F

CH,
124. ‘I'he TUPAC name of C;H, O- C‘{—l %
CH,
(1) Ethoxy propane -
{2 1,1 dimethyl ¢ther
(3) 2-Ethoxy isopropany
{4y 2 Cthoxy propane
XC—H 3
C,H; -0~ (';\}‘{ ooty TUPAC RV
CH,

(1) Gurdy oS
(2) 1, 1-B3d 858
(3) 28y RAK @]

(4) 2-Sirdy | THS

Rough Work
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125, Acetone oh addition to methyl magnesium bremide forms a complex, which on
: decomposition with acid gives X and Mg(OH)Br. Which une of the following is X 7

HER, WP Dhhate FRBE Hokesin Dod ¥ Dogy doredy andpol.
€ Dogid K:mga"m s IArHiy Tod, X LBaty Mp(OH)Br el canod, |Bob

St X D8 7
(1) CH,OH () (CH3]3[1UH
(3) (CHJ}ACHDH {4) CH,CH,0l
126. Identify A and B in the following reaction ' .

B A
CH, - CH, ¢———— CH,CO0H ——— CH,CH,0H

A B
(1) HI4 RedP LiAH,
(2) N¥A - LiAMH,
(3) LiAMH, Il + Red P
(4) Pd-BaSO, Zn + HC!

308 $855° A, B o 28T K806

H A
CH, - CH; +————CH,C00H —— CH,CH,OH
A B

{1) HI+JsaP LiATH,

(2) NUA LiA/H,

(3) LiAMH, : HI + &80 P

{4) Pd-BaS0, Zn + HCi

Rough Wark
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127. The structure of the compound formed, when nirobenzene is reduced by lithivm aluminium
hydride (LiA/H,) is

JE°Tods B Hhabo @wgib:)oﬁ& gy (LIATH,) 38 ¥onssaiy Jahrr D‘:Sbjfé
Sy s Ging), domer §3¥ arinor

() (i}—w-—n-@
L

NHOH

(2)
ROSENE)

{4)

Rough Work
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128. Match the following -
Idlﬁt*'[

{4) Oxyhemoglobin
(B} Aspmn |
(C) Hemoglobin
(D) Chlorophyll

(308 arddn 2=esDiud

Do — 1

(A) wdy FEriOs
(B) 'gh@as

() arins
(D) 6%

The correct malch 18
éﬁ@p?& 23ch;

A B C
DTS I O I (Y]
(2} Gv) ) {)
(& wy M (4

@ G G

D
(iit)
(iii)
(iv)
(M

List-11
(1) Analgesic
{ii} {ygen ;:arriEﬁ
(iiiy Photosynthesis
(iv) Oil of winler preen

(v) ¥e?* paramagnetic

prada— 1
() e Dl (IOBE)

(11) H%JE.E Sarme

- (iil) 8Ymeity Hoddrl (Boh

(iv) sondad Dot:d (S
(v) TFe?! aroe ealidrg odim

E 2008 D

Haugh Work
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129, 1t M, is the weight - average motecular weight and h_*fn 15 the number-average molecular

weight ol s polymer, the poly dispersity index (PDI) of the polymer is given by

w¥ arOinb Gausy dficw el wm e ddn J.'v_lw, SBiféu Doy ey S Mn 29 000rS
© o 8inb Gn¥) O MEdrd DD (PDD) FOab Humdh.

M M
n w
n L @
MW Mrl
- - i
(3) M‘W = MI] (4) —_
MW x MD

130. Hydrolysis of sucruse with dilute aqueous sulfuric acid yields
(1) 1:1D —{1)- glucose; 13— (=) — fructose
2y 1:2D-(+)- glucase; D - {=) — fructose
(3) 1:1D ()-ghcose; D—(1)- fructose
(4} 1:2D-(-)-plucose; D - {+) - fructose
2| E'E Dz DerddE wdpind ue e aéﬁbé@ﬁ ofodd
(1) 1:1D - (1) - e’ D= (- P8’
@) 1:2D-() -8 D - ()~ PE
(3) 1:1D-(-)- %8E D- (g

) 1:2D-) g8 D - (+Hp8'S

" Rough Werk
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133

A - E2008 D

An electronic transition in hydrogen atom results in the formation of H, line of hydrogen in

Lyman series, the energies associaled with the electron in each of the orbits involved in the
transition {in kCal mol ') are

s HoEraNet ol JogaS H05GRw oy SRl [BdS” H, O GBS
& HOHETVE JowoHoud 5551155 &) Jogse i 3. (kCal mol ' 55

(1} -313.6, 34.84 (2) -313.6,-784
(3) —78.4, 3484 (4) 78.4,-19.6

The velocities of two particles A and B are 0.05 end 0.02 ms™ respectively. The mass of B is
five times the mass ef A. The ratic of their de Broglie’s wavelength is

Awbofy B oded Tod Swre e D 0.05 Hba 0.02 . LB GIndy
[Tl A Gy (S0guvd § ik B &y, e B5°E dgod Borge I8

y 2:1 2y 1:4-
3y 1:1 4y 4:1

If the mass defeet of (B! is 0.081 amu, its average hinding energy {iﬁ MeV) is

11
5" G, [Py 500 0.08] amu sowd o) Hiie w0¢Eg (MY &%

(1) 860 (2)  6.85
(3) 5.60 &) 5.86

Roeugh Work
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134. The alomic numbers of elements A, B, Cand Darcz- 1,2z, ¢+ 1 and z + 2, respactively, If
"B 15 2 nable pas, choose the correct answers from the fallowing statements

{a} A" has higher electron affinity, (b)  “C’ ¢xisls in t2 oxidation state.
{¢} ‘D)’ is an alkalinc Earth metal.

(1} () and (b) (2) (b)and (c)

{3) {a)and{c) (4 (a), {b)and (c)

AR C D ed faradhno Hoara ﬁuq:sw RSz - 1,7, 2+ 1 2Baz t 2. B a8
o & 5h aruli) B owd, |50 JHSme Rod DBEHN B pritined JothFas.

@ ‘A’ G¥ JuFed B8 edBw () ‘C, 2 w8y S Qa‘a EOR&otnod

(©) D’ ededd 3 Sn0E &P 5mim

(N {a)0al {b) (2)  {b) Dodad (c)

(3} (ay =B (o) (4)  (a), (b) SoBaXs (¢)

135. The bond lenpth of HC! molecule is 1.275 A and its dipole moment is 1.03 D. The ionic
charaster of the molecule (in percent} (charge of the clectron =4.8 x 107 % 2 5.u) 15

1275 A 208 Qgggc ﬁ&}l HC! ey fig- Gy |zmdn¥o 13 D BOLNE, © oot
walrag dygd Tdo (Joges Qﬁ&gmé;‘sm =4.8 % 10-"" e.5.u)

(L 100 () 673
(3) 33066 {4y 1683

136. Which one of the following is a correct se1 ?

(1) 1,0, sp*, angular - (2) BCI, sp®, angular
(3} NH,", dsp syuare planar (4) CH,, dsp?, tetrahedral
1308 TBE" HBEH DS D8 7
() H,0, sp’, Selobido {2} BCL, sp, Seaide
{3y NH,*, dsp?, &858 (4) CH,, dsp?, B&oa(éS
Rough Wark
5 p
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137, Match the following ;

List-I List-Il (At STP)
A) 10 CaCO A (i) 02241t CO
.La e . 11.
(A) 8 3 decomposition :
s HC
B) 106 g Nu,CO, — > (i) 448 1it.CO,
@ 24gc o0 (i) 0.448 lit. CO,
combustion '

pxoess O

(1} 056g CO {iv) 2.241%ie.CO,

combustion
{v)y 2241t CO,
(808 &rdin mé Hdidod
arfee-1 D11 (STP £5)
04 CaC0, — .~ ' 224 D CO
{A) 10 CalO, Sy iy 0 7
eREWHC!
(B) L.06(ne. Na,CO, = {ii) 4.48 &.CO,
Q&EI (), '
{C) 24 C e (iiiy 0448 & CO,
1 eHEW O, . ‘
(D) 0.56 . CO — s (iv) 2.24 000,
(v} 22430,
The correct match 15
SOGS 228
A B C D A B C D
(1) iv 1 i i (2) v 1 i 1l
(3] iv 1 i il (4) i iv 1 ii
Rough Weork
1P
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138. What is the temperature at which the kinetic cncrgy of 0.3 meles of Helium is equal to the
kinetic enerpy of 0.4 moles of Argon at 400K ?

D QS 95 0.3 I Iedabo soHEus; K9uts, 400 K 43018 & fio 0.4
Ardo e ooy (8 458 Shedin 7

(t) 400K ' (2) 813K
(3) 533BK : (4) 30K

139, When 25 grams of a non-volatile solute is dissolved in 100 grams of water, the vapour-
pressure is lowered by 2.25 x 10~! mm. If the vapour pressure of water at 20 °C is 17.5 i,
what i8 the molecular weight of the solute ?

25 . warinto @ Doy 100 . JOEF $5R0EDE iy bddn 225 x 107 2.k,
Shts. g ol S 20° . &5 17.5 DD wond u (@dEdn G

WELLT® ) adodh 7
() 206 @ 302
(3) 350 | ) 276

140, 50 ml of [1,0 is addéd_ to 50 ml of 1 x 1073 M barium hydroxide solution. What is the pH of
the resuiting solution ? '

50 2.8, 82 50 2.b. © 1 x 107 M Foako @5 [ooerds Sedm DEEE
|TrRes Gy, pll os ?

() 3.0 2y 33
(3) 1.4 4 117
Rough Work
2P
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Assertion (A} The aqueous solution of CH,COGNa 15 alkaline o nature,
Reason {(R) : Acetate ion undergoes anionic hydrolysis.

The correct answer is _

{1) both (A) and (R) are true and (R} is the carrect explanation of [A).
{20 bath {A) and (R) are true but (R} is not the correet cxplanation of (A),
{3) . (A)}is true but (R) 18 not true.

{4) (A} is not true but (R) is true.

D8 ESe (A) 1 CH,COONa wo |[desin grd Pezrdan SO0 PHobuoh.
mdndn (R} @ Q088 wolih, wdolriee D3k Sothdiod.
2DOLE earven

(1) (A) Do (R) oo Desier , (A} £ (R) HBALS Dben.

(2) (A) 2bafn (R) eo Danin. 5, (A) & (R) HBGEHS Mddes 5=k,

(3)  (A) Desdo, =0 (R) Desiso 5.

(4) (A} ezt 506, 3 (R) waadw,

142. When same quantity of e]éctricity 15 passcd through aqueous AgNQ, and 11,50, svlutions
connected in series, 5.04 » 1072 p of H, is liberated. What is the masy of silver (in grams)
deposited ? {Eq wis of Hydrogen — 1.008, silver — 108)

SEE@BS® K0LE AgNQ,, IS0, zelfxre Hoar J&rs S04re0St &‘Eﬁzgg’psﬁ:u
(Do D, 5.04 x 107 [ovtwe EeS oy Bobddd. JFR Mowd bogh
(©8gueR (. 0€®) Jod 7 (fareg oo &S = 1.008, 5og8 - 108)
(54 {2) 1.54
(3) 54 (4) 108
Rough Work
3P
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When electric current is passed through acidified water for 1930 seconds, 1120 ml of H, gas

is coltected (at STP) at the cathode. What is the current passed in amperes ?

wabEyd e rﬁow 1930 vEve oo bgdsh dodm, &6 %G 1120 .8,
H, ooy (STP &%) Benivdd, Iy wobobth Dips Hobadds ?

(1y ©0.05 (2) Q.50

3y 5.0 {4y 50

144,

145.

For a crystal, the angle of diffraction (28) is 40)° and the second order ling has a d value of
2.28 A. The wavelength (in .EE:L] of X-rays used for Bragg's diffraction is

2.8 Zﬁgﬂﬁm Ging, &Séoﬁ Do (Saroseo8 DHEHE RO (20) DD 90° . HJ d Dewd
228A. wowd (& F DHTTRE SHAPRONS X-88er v S0 Bgin (A o &Y

(1 114 | @ 200
() 2.28 @) 4.00

In a 500 ml flask, the degree of dissaciation of PCI at equilibrium is 40% and the witial

amount s 5 molas. The value of equilibrinm constant in mollit ' for the decamposition of
BCY, i
5

25.500 .. ey &, PCI; DRADH05 40% , (8o HBErmy 5 Srdes waud,
PC/; 7} 385 Dvee Poroly Devd (RS &le sH

{1y 233 (2) 2.66
{3} 532 ' ' 4) 4.66

Ruugh Work

54P
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146, For a reversible reaction A == B, which one of the following statements is wrong from the
given energy profile diagram ?

E] s
A
Reaction Coordinate

{1)  Agtivation energy ol forward reaction is preater than backward reaction.
{2) The forward reaction is endothermic.
{3} The threshold energy is less than that ol activation cnergy.

{4) The enerpy of activation of forward reaction is equal to the sum of heat of reaction and
the energy of activation of backward reaction.
2.8 Qe 1.‘:’:-65 A==B %, |50 Dty esgrdomm, &rbn Ssahaidsn &) ®0%0 oy ?

| .

A

w:‘a'uvg dsFHsa

(1) HFmd Sog Dos;, ddad 4§ H8'md Gy aoh aes 38 8 k.
(2} Dl Bdg aimrdrd Hog
(3) wdod 5§ (BS 48) adas 1§ Lh s,

@) 2Prd U Geg, olzd 43, S woak BFmD Soy adas 33
S0 B,

‘Rough Work
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147. Calculate AH in kJ tor lhe lollowing reaction

Cip ' Oy —* Llyy

{Fiven that,

HyOu+ Gy — - % QO+l AH= 131k
j "1 —_
COyt 5 Oy — > Cly, AH- 2821
l = f
Hy¥3 Ogpy 7 10, AH=-242k)
. - g . L W i 3 I )
Cpon T Opny — > €0y, 85300 SHgE Al Dol 8. &7 ©F 5 a0
SRR sk en
HoOpn t Cgy, == €O+ Hy o AH =+ 131K
. : _
CO Ty Oy —— COy,, AH 282 k)
1 .
Hyun ¥3 Oyo—— H0, AH=-242k]
(1} -1393
(2y + 393
(3) =655
{4) =655
Rough Work

36T
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148. Which one of the folluwing graphs represents Freundlisch adsorption isotherm 7

308 swed® (gronodR wh Fhen SRrgfde dal trdod T D8 ?

A

(1) logd
log p>

4
(2) mg%\\
log p»

4
) Iﬂg%/
log p-»

1
" [gg%/
lop k+

149, Which one of the [ollowing rcactions represents the oxidizing property o' H,0, ¥

Bo8 reSS® 11,0, T, wlysde Siul Bevg S8 28 7

(1) 2KMnO, + 3IL,SO, | SH,0, — K,50, + 2MnS0, + 8H,0 + 50,
(2) 2K ,[Fe(CN),] + 2KOF + 11,0, —— 2K, [Fe(CN),] + 2H,0 + O,
(3) PbO,+H,0, — Ph0O +H,0+0,

{4y 2KI+H,80,+H,0, —— K,580,+1,+2H,0

Rough Work

a7 P
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150, Which of the following statements are correct for alkali metal compounds ?

{1) Superoxides are paramagnetic in nature.

{il} The hasic strengths of hydroxides increases down the group.

{iii) The conductivity of chlorides in their aﬁuéﬂus sulutipns decreases down 'the proup.
(iv) The basic nature of carbonates in agueous selulions is duc Lo catiome hydrolysis.
(1) (i), (i1) and (ii1) only (2) () and (i1) voly |

(3)  (u), (din) and {iv) only (4) (in)and (iv} only

58 S0 B0 Bargeot, (208 DBHUE' HOEID 997

(i) Ardd uEydes o o) o Sy ZOA doeran,

(i) P @Eybe 50 (e (RS Dol Bulit BENDB0A.

(i) 2o |Tdacd® §Ethe Mhgaredrdd Mrde* Dol (Sodd éﬁ:&:oﬁ. |

(iv) = (@oRod® s Ewe 516 80, Soatrie 2o Ay Sed Zenfhsi08.

(1 (), (1) aoDo¥s (i} éJ‘LéﬁJ (2) (i} s (i) ‘J.:IJ“LéESJ

(3) (1), (1) Sboy (iv) Hrjgad (@) (iii) ook (iv) dmEdh -
151. Boron halidesl behave as Lewis acids because of their nature.

{1} Praton donor (2) . Covalenm

(3) Electron deficient (4) Ionizing

Spardidn dod ol PBde eror ulrom HH0ran.

(1) | Wbdie | (2) | SIrEol

(3} Jogees FEE - _ (4)  woblgde
Rough Work |
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152, ldentify B in the (ollowing reaction :

Yo, 1000°C - Cabon 81 Co

i ¥ > :

Y H,0 A B

{1} Corundum {2} Quartz

{3} Silica (4)  Carborundum

Bod B85S B & hfood.
¢ oade gt
loogec_ 3

H,Si0, ----:HZU = B+CO
() EBoso ' (2) sbE
(3 dse 4y sFtodo

153, The correct erder of reducing abilities of hydrides of V group elements is

Vi) wroste w@gde EohEbo Weanipin oy ﬁﬁ@sé (Baotm
(1} NH, <PH, < Asll, < Sbll, < Bill,
(2) NH, > PH, > AsH, > ShH, > BiH,
(3)  NH, < PH, > AsH, > SbH, > BiH,
(4) SbH, > BiH, > AsH, > NH, » PH,

iS4, The number of sigma and pi bonds in peroxodisulphuric acid are, respectively

(1) %Yand4 (2) liand4
(3) 4and38 4y 4and9

1}&5"3@ K:wqjﬁs‘furgémdi:ﬁw Ry $odaks B wogine Sogg ST

(1) %bofwd (2) 11 :3obufud
(3) 450aw8 {4) 4309
Rough Work
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155, Which one of the following reactions docs not oceur ?
1800 TS & Wi et !

(1) F,+200 ——— 2F +C4,
(2) CL+2F —— 207 +F,
(3) Br,+2l —— 2Br +1,

{4) ChL+287 ——— 207 +Br,

- 156. The compound in which the number of dn — pr bonds are equal to these present in Cfo,

Clo, & afy dr - pn wogre Dopg® Srdorr dr - pr wogrw 30 ¢y
el i '
(1) XoF, (2) XeO,
(3) XeO, - (4} XeF,
157, ICu(NH3]SSG4] Brand [Co(NH,};Br] 5O, are a pair of IRONErS.
{1} Ionization {2) Lipand
{3} Co-ordination {4) Hydratc
[Co(NIL)s80,] Br, [Co(NH,)Br]SO, ev a8 = &dywgen
(1) wouIadhs ' (2) Brrod
(3) EepIng 4 @S

158. Among the following compounds, which one is not responsible for depletion of ozone

layer ?
L;:-E: ﬁﬁa&#mﬂmﬁﬁ AN 0 ddhrbdoh sHdmi 508 08 7
(1) CH, . 2) CFCl,
B3y NO @ a
Rough Work
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159. Which of the following cornimund[’s] has "£’ confipuration ¥

E208D

(B0 38" D0 77 Deghlnks ¥OR doewol ¢

cl
e

H

ct
N

1. |
I/

Br
Mo
o4

111.

(¥y  laonly
{3y TIfanly

(1y I amdd

Br
'.C,"H
.\F
Cfxl"'
“ Br

CH
Cﬂ 3
" H

3y 111 e

(2)
(4)

{2)
{4

1T only
1 and 111

Il S seds
1 58 [

160, According o Cahn-Ingold-Prelog seguence rules, the correct order of priority for the given

ETOUPS 15

5w - 28 F'Y - ([Lerl edghn Jobdre D58, adyh (e HBak |Edub -

{1} —COOH >— CH,OH >~ OH > - CHO
{2) —COOH >»—CIIO > - CILOII > - Oli
CH,0H >~ CHO > - COOH

(3} OH>

(4 —OH>—COOH >— CHO > CH,0OH

Rough Work

61 P



