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Time : 3 Hours Marks : 160
Instruction ; '
I.  Each question carries one mark.
D8 (D85 &8 by Lok,
A
2. Choose corrcet answer to the following questions and darken, with HB pencil, the

verresponding digit 1, 2, 3 or 4 in the circle pertaining ta the question number concerned in
the OMR Answer Sheet, separately supplied to you. .

BHS Bil® (58 (S DO Lok KNS oI rDod woE 1,2,3 H54
Aot 2030 OMR Srgrd Higmd®  |DhHE SonodoiR Poggio D

HB 2088 Sur Sobd@is,
MATHEMATICS
L Iff:R— C is defined by Rx) = 2 for x € R then, [ is {(where C denotes the set of all
_complex numbers)
{1} onc-one {Z) onto
(3} one-one and onte W"' neither one-one nor onta
FiR—>CQ D8 xeR S fx)~ 62 m DYDY wiipido [ (2 d C Jody ROl
SnOipob) |
(1) oo () BoliRe
(3)  odkso, Bufiido C A wisso s, bopio s

2. Iff:R>Randg R — Raredefined by fix) = | x |and g () = {x ~ 3] for 5 e R, then
8 g :
{g(ﬂx}l:—gfx€§}=
TTROR g RORoOD P8 xcREf(x)=|x]| g(x]-—[x—ii]n‘:&d‘g-ﬂﬁ, SR

{g{l{x)}:—%ixﬂg}= )
(1) {01} : (2) {1,2} '

G (3,2} @ 2.3}
Rough Work

1P
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3. Iff:[-6, 6] > Ris defined by f{x) —x* -3 lor x € R, then
(fofol) (=1) + (fofof) (0) + (fofof) (1) =

£:[-6,6) >R 2 @8 x e REfx) =23 m DEGDY oy
(fofaf) (1) 4 (fofof) (0) + (fofof) (1) -

f(42) @ £3yD
3) 22 @ &2
' .. ) b ¥ i b W
4. Giventhata, be i0,1,2, ..., 9] witha + b+ 0 and that alyg) ~ ﬁ+m = 1000,
Theni—$=r'
. h a b W
a,bei0 1,2 ..,9 atbzled [ﬂ+ﬁ] = (ﬁ+ﬁ] = 1000 =3 a-:rﬂgc‘im
oty L L | |
@@;}1&&.} PR
l
M 1 @ 3
1 |
d!}/ 3 @ 3
IRV T . T
) lfx—z(ﬁ+{) thmx— 21
s -1
.I—-z(\ﬁ"'\[TJ HQ&JE}‘ s 2
Iy ! {2) 2
3 @ 4.
Rough YWork

p
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6. Faranyintegernz [, the sum 2. k (k2 is equal to
Lo

D@‘g‘uéonzlga‘ > k (k +2) & SdrSaoita
k=1

?{n+1]{nF2} aln+1)(2n+1)

(1) . {2) c
w/n(n+l)(2n+‘?] nm+ 12pn+9
6 “ 6

7. 9 balls are to be placed in 9 boxes; and 5 of the balis cannot fit into 3 small boxes. The
number of ways of arranging one ball in cach of the boxes is

0 zoded 9 3:&3&35 B woE'D 5 wodien 3 WSy 2B DYEPIE ExSi,

B85 PRS’ afuod GoBr eddse Ropg

(1) 18720 (2) 18270
17280 (4) 12780 -

8. If "P_=30240 and "C, = 252 then the ordered pair (n, ) =

B, = 30240, °C, = 252 wond, (5 afurfo (n, 1) -

ny e @ (10,3)
3y (9,4 @ (6,7

15 7
9. H(l+x+x2+3 =3 axthen D o, -
k=0 k=0

i3 ' 7
{1 +x+x? +J|:3}s ;k;u akxk:@wa, :,E:ﬂ Ay, =

(1) 128 (2) 236
512 : : (4) 1024
Rough Work
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3 57 579

18. lf“ﬁm"‘y:}z".ﬁ-*...,thunu3+4u;

5 57 578 .
u_éﬁ+3!3z+ﬁ+.-. @Wﬁ,ﬁﬂa:fé}u1+4&=
1y 2 or
3y 2 ' 4) 27

11 II'M A+ + C he -

R P A S e 1P nA-B=
SAx+l B € :
-12+2X+1_A+x+l+(x+|_]2 HDJJ@,@E’);)J&JA_B_
(1) 4¢ L 4CH]
- 1 : n |

12, 2 Wl Zz =
k=1 =1
(1} = ['2} EI-'Z"'L.
(3) e Mﬁl—c
UL B U '

13 T3*as'37taet T
(1) 2log2 -2 \Q{E—E‘lngﬁi.

Rough Work

4P
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Let o and 3 be the roots of the quadratic equation ax? + by + ¢ = 0. Observe the lists given.
below : :

a, P en 5 RWEGo ax? +bx+e =10 & Sarer e od. |Bcd mderei Nnodod

List-l (erds8 -I) List-TT (e —II)
() o=p-» (A) (8P +(a%)!? +p=0
(i) a=2p= (BY 2b®=0ac
() c=3f= {C) b*—6ac
{iv] a=pi= (D) 3h?=16ac
(B) b =dac
(F) (aEE)I.G +{a2e} 3 =1

The correet match of List-1 from List-11 is
D 18 ar DS 1T Hod) HOGHD £
(i) iy (i) (iv)

() E
(2) E

o

T omm
UEFQ
> om

15,

Ifa+B——2and a4 B =— 56, then the quadratic equation whose routs are o and f is
at+f=~2, a0+ =—56 wond, w,f od Sorerenm Ko % HavEYemo

() x*+2r=16=0 (2) ¥+ 2x—I15=0¢
(3) x+2-12=0 AT 2+ -8 =0

16,

The cubic equation whose roots are thrice to each of the roots ol x® | 2x2—4x + | =D s

2+ 2~ dx 4 1 = 0 Glog) (HB2rerdS ArdiTeidy et §9% frd BivEdao

{1} ¥ —6x2+36x+27=0 () M +e?+36a+27=0
(3) x%- 6x2 - 36x+27=0 7 3+ 6 — 36x+27=0

Rough Werk

S o
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17, The sum of the fourth powers of the roots of the eguation x* +x + 1 -0 s

HipEEe0 27 +x F1 — 0 Aarore Frgh Srew Bode
1y -2 @ -1

3y | 2

_(1 —2) . 1 1t +[ 3 6]
18. IfA-L 4 g and fit) =12 — 3t + 7, then f{A) 12 _9 )

Az(i _-ij,f{t}:[2—31+?ﬂma,ﬂfﬁyﬁlﬂh]I(_ f.g _{;]I
& (14) @ (50)

T =3 -3
19, ‘The inverse ol the matrix| - | 10 |is

-1 0 1
7 -3 3
am@g -1 10 Do
-1 0 1
"1 0§ 1] 13 17
(ly |3 43 2) |4 3 8
L3 3 9] 34 1]
11 1 1 3 3]
{3 33 4 | 4 3
| 3 4 3 | _ 1 3 4]
Rough Work
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a—-b-¢ 2a 2a
0. 2b h-¢—a 2k =
e c c-i-b
(1) 0 (2) a+h+e
(3} (a+btey WG rb+ey

o ) _ ‘
21, The points in the set {z € C:Arg(z ﬁi}_%} lie on the curve which is a (whers

{ denotes the sot of all complex numbers)

\.(al')'/ circle (2) pair of lines

{3) ., parahola {4} hyperbola

5008 {zec :Arg[f_‘ji)—-g SR Dotipod D5 Nfo (a8 C Dol
50am BB e Oos) |

W 380 | @ B oo
{3) [odecho {4y edbdurbocho

i
22, I'wisacomplex cube root of unity, then sin { (0% + ol g _g |> =

|-

+ 13

a DESH Bo5Y Wb Dretn wond, ey sin { (0" + o) -

- " @ 3
3) 1 w L

Rough Waork
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33, I m,, m,, m; and m, respectively denote the moduli of the complex numbers 1 + 40, 3 +1,

| iand ? - 3i, then the vorrect ona, among the fallowing is

m,, m,, My, M, &0 S ngg éoq:grm 1 +4i,3+4, 1-i,2-d® oo K:J“-Bé

Bodarnd® S00L
(1) my<my<my<m, (2) my<my<m,<m
{Hj’/m3.ﬁmz<m4{ml (4) my<m <my<m,
Cophona
24, ~J2 - cosec 20° -sec 20° - Tm Covrech P
(y 2 . (2) 2 sin 20° - cosec 40°
{3y 4 {4) 4 sin 20" - cosec 40°

25, Il’ﬁ—SS“,E=lS”und{J—'4U°,thentanA-tanB+tanB-tanC+tanC-tanA=

A —35°, B=15°C=40° fouEd, tan A-tanB+tan B tan C+tan C-tan A =

1y 0 1

(3) 2 4) 3

. N .
26, Iftan D+ tan [0 { %) + tan (EI + —;T'] =3, then which of the following 1s equal to | ?

tan 8 + tan (H + g] Htan (H + ZT“] =3 wond, 300 RS 08 1 & JrREeh

(1) tan28 2 tan 30
(3) tan’d {4y tan’d

Rough Werk

8P
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7. Wa+P+y=26,thencos &t cos (B - ) + cos (B —f) tcos (B —vy) -

a+f y=20 e, cos B+ cos (A — o} + cos (H—B)+cns[ﬁ—ﬂ—;

.o :
(1) 45:1:15—(:03%-5111% -\J?)/M:m r:a.::-s2 cm%
{3} 4sir_1 ﬂmg Smjzri (4) 4 sino-sinfi-siny
;

28. {xeR:cos2xi2cosx—2}=

() JlanrF-%:nEZ} \m’{nm%:nez}

1 .
3) {lm+§:nEZf (4) {Enn %:naz}-

3 a4 )
29, _Ifsm [ .)+‘;m [IJ=§lhenxﬂ

sinl'1(3]+sm '(4J=12—I wONd, x —

1y 3 2T s

3 7 4y 11
X
11 tanhz
2
30 -
1 —'tanh—z"
(1) e e
{3y 2¢* ‘ (4) 27
Rough Work
9F
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1

a1 B 3 _ _
. Inﬁ‘qﬂ{“'lfb+c'!'c+a_a+b+c then C-

. ] 3 _
aABC@‘b+¢+C+a=“b+cuwé,@a’gxsaf:—
{1y 90° \_(2‘1/6{:-“
(3) 45° (4 30°

32. Observe the following statements |

B
{1 inﬂAEC,bcﬂszg+ccns_2§=s
A b+
(1} inA'ABC, cut;:—-h == B=90°

Which of the following is correct ¥
(1) Roth I and II arc true. ' ;;2')/1 is true, 11 is false.
{3) 1is false, ITis true. {4) Bothland 1T are false.

2ok Lﬁéfﬁa‘m fgrorialatntate I

C B
(1} AABC Sfboosl = +cens? 5 =5

2 2
(1) aABCé“cut?éb;cﬂHrgw
(Bod mrRd" S0 26 ?
(13 L1 en Sotk Duo \ylj/ I Jzo, [T 857p
(3) T&dy, 1l O {43 T, 1 en Doy éé;}:
Rough Work
e
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33, Ina‘triangie, ifr, < 2r, = 3r, . then % + E + E -
a8 b ¢
o8 [@heod’ ¢, =, = 3r; wond, @B b'cta”
73 153
M & @ =

[R—

176 191
3 6o ur” 60

34, From the top of a hill h metres high the angles of depressions of the top and the botlom of a
pillar arc o and B respectively. The height (in metres) of (he piliar is
1_‘1 baé::rg n:l'__éa‘n’:l eE Bod WOOD 2K ;n':omaéj FPLo, ardion ﬂbl Semen Soodm o, if
© DoAY o {ﬁ:&g@'&]

h{tan B - tan a) h {izn o — tan f)

tan 2) tan e
3) h ﬂantf;ﬁtan ) @ h {tant5n+ c:an o)

- — R
35. The position vectors of P and ) are respectively a and b. IfR is 2 point on PQ) such that

—> —> ) .
PR =5 PQ, then the position vector of R is

- o —r
P.Qo g 2bies 365 2, b PQ 3 DoSy R, PR =5 PQ udbpiod R 3 007

&) sb_43 () Sb+4a
(3) 4b-3a (4) 4b15a

36. [fthe points with position veclors 607 + 3,401 — &) and ai — 52 J are coliinear, then a =

601+ 37,401 —&],ai—527 e i Difenrr e Dodhipen STPurwnd, Oy a=

Y —40 C @ =20
(3) 20 {4} 40
Rough Work
np
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37. If the position vectors of A, B and G arc respectively 2i - T+k,1 "3j-skand 31 4j-4k
then cos® A =

AR Ceor
i

(1) 0

35
4)

o

v

AAgen BT 21 -] +1.1-3] -5k, 31 - 4] — 4k wond, vy cos? A~

6
@ 7

S

1

38, "[fi-i+j+k,b=1-jJ+k,c=i+]j-k and d=T1- ] -k, then vbscrve the following

(A) a-d
(B) 3

(C) bh-d
{(Dy 2i-2k
(E) 2]+ 2k
(Fy 4

T'he correct malch of List-1 to List-1T :

wfd-1 8 erdd I 20w DOOLS wd:
() (i) (i () '

(n ¢ A B F

' c A F E

Y A € B F

4 A € F D
Rough Work

12F
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Leta beaunitvector,b =2 +j - k and €= 1+ 3k. The maximum value of [G 55 | i
aolmdT S8, b — 21+ -k, £= I +3kstod. SEAREY [EEE[H&E@} RDewd

1 -1 ) 10+4f6
3 Io-+6 @y 5

40.

41,

1
If A and B are independent events of a randem ¢xperiment such that P (A ~ B) = 5 and
- = 1
MA~B )=§, then P(A) =

(Here T is the complement of the avent E)
.8 cErdytn¥ RErieS” A, B e Do Sedo|d foaben, wd

P(A:‘*.B}=%,P(ﬁﬁl§}=% ucﬁ:g@aoaﬁ P(A)=
(8%, oo E Hr¥o F)

M 3 Yok
1 2
\6{5 @ 3

Let § be the sample space of the random cxperiment of thrawing simultaneously two
unbiased dice with six faces (numbered 1 to 6) and let E, ={(a.byeS:ab=k]} fork>1.

1 208 6 Jopgod LrDolS e dwirwhio SoM JaPNEE arDEe 230 &god
QWi (Bairi oS udde § wltod ; BBK21BE = {(@bjeS ab=k}
effod.

Ifp, =P(E,) for k > 1 then the correct, among the following, is

\;? & p, = P(E) wowd, |30 5°0&* HBa1iSH

Py = Pyg <Py < Pg (2) Py “Pg<Pz<Dp4
(3) PPy <Py <P (4) Pig <P =Ps <Dy
Rough Work
13pP
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43,
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For k=1,2 3 the box B, contains k ted balls and (k + 1y white halls. Lt
BB} —%, PB.} —%and P(B,) —'%. A box is selected at random and a ball is drawn from it
If & ted hall is drawn, then the probability that it has core from box B, 18

k=12 38 38 B, & k Jfwodw, (k 1 1} &g DO SDHON.
!-"[El}=%, P{HQ}H%,P{H?_}'—% wEed. obrdyiyson wSRG SR, 8 b5t
w5 wodd S, eb Jinod PYetors vuosnd B, 2o éﬂgéﬁﬁi}% RogTg s

KN 14
{1y Iz . 39
L 12
3 13 @ 13

I'he distribution of a randum variable X is given below :

28 oi?“d;%é Seod X dzredo (Bol diorm Gol

X=x 2 -1 | 0 1 2 3
| L 1 2
.p(xﬂ) w0 k]S % | 35 k

The value of K i

@ irpdh k MISEES

Ven ) 5

T (2) 10
3 7

3 Tg S T

44,

If < is 3 Poisson variate such that P(X = 1) = P{X = 2), then P(X — 4} ~

X 2.8 ey ® oo wpde P(X ~ I =PX - 2) evomd, P(X —4) -

1 1
Ly @ 3a

2 i
\ﬂﬂ/ﬁ @ =

Rough Work

147P
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45. If the sum of the distances of a point P from two perpendicular lines in & plene is 1, then the
locus of Pisa

AT thombus (2) cirele

3)  straight line (4}  pair of swraight lines

28 Shdewo S0 Tod now dpu wod 28 Doy I drove Swdo | wond P Dot
HIGTER

\g/ Shisdstyyeo 2) $yio
(3} B8% By @ D afrfo

46. The twansformed equation of 3x? + 3y% 1 2xy — 2 when (he coordinate axes are rotated
through an angle of 45% is

QrSTgrely 45° Fuod® |Phno T, H88mo 32 + 3y? & 2y - 2 Gy HOHYD

SupEdmo
() 2+242=1 el atayiel
(3) xi+y?=1 (4) x213yr=1

47. '/, m, n are in arithmetic progression, then the straight iime & + my + n = § will pass
Ihrough the point '

Lm, neo wolREGS” doll $8¢8n k+my+n=0 eyt T Dot

M (1,2 @0

@ 1,2 : 4) (1)

Rough Work

5P



A E 2008 A

48, The value of k such that the lines 2x — 3'_.? +k=0,3x-4y~13=00ond Bx- 11y - 33=0are
conguiTent, is :
nEednes 2x - 3y tk=0,3x—4dy - ]3‘=ﬂ,&r—llly -133 =0 o wvihgreabgin k D

(1y 20 -7
3y 7 4) =20

49. The value of A such that
dor? - 10xy + 12y% + 5x — 16y — 3 = 0 represents a pair of straight lines, is

e - 10xy + 12y2 + 5x — 1ay43 =028 O uﬁ:rﬂgal;‘a:‘ﬂuﬁg;qw A, sded

(1y, 1 2 -1
2 @) -2

50, A pairof perpcﬁdicular struight lines passes through the origin and also through the point of
intersection of the curve x2 + y2 = 4 with x + y = a. The set containing the value of 'a’ is

a8 oontdob Jaaifo fQreodsly ogorir, Hife Piye=d4rxt+ty=ad 0
potd Dodhyy) tryurir ardr dob. a’ Devwe BED Sd

{-2,2} 2 {-3.3}
3y 44 4 =573}

51, Tn A ABC the mid-points of the sides AB, BC and CA are respectively (7, 0, 03, (0, m, 0) and
. AB?+BC? 1 cA?

A ARC &* AB, BC, CA © Sy Dodagen o (£ 0, 0), (0, m, @), (0, 0, n) woud,
. AB*+ BCI+CA% '

2+ m? + n?
g - _ (4) 16
Rough Work

16 P
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52. The angle between the lines whose direction cosines arc[ 3 g 23] [ 4 Tl 3 ]

15

(43 ,Il, 23) [3!4: ?I ij = &5 FRibsenrr e 38 dpe $agie 800

(1 = , (2)

e

LT E

P e

(4)

A

53, Ifthelines 2x -3y =S5and 3x - 4y = 7 are two diameters of a circle of radius 7, then the
equation of the circle is

agrdo 7 BOH 2€ DygrdR SO Twen r - Iy = 5, 3x — 4y = 7 & Bo avsémumé

Héaaiaf.bﬁ&eao
(1) x2+y*+2x-dy-47=0 C2) xP+yr-49
\[J(xz+y2—2x+2y-4?=ﬂ @ P+y=17

84.  The inverse of the point (1, 2) with respect to the circle x* + y2 — dx -6y + 9 =10, is

By8o £+ y2 - dx - 6y +9 = 0 Sygrg Dok (1, 2) 55 D5 Doisdy

m (13) | ® @
@ o @ (1,0
Rough Work

17P
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5. I O is the angle between the tangents from (- 1. 0) to the cirele x2 + y2 = Sx +4y-2=10,
then § = :

(- 1, 0) &0l Hyde 2 +y -5x+4y-~2=08% Ad ﬁaﬁ;ﬁq&ﬂ 35::;’:556':;0 8 wowd,
udypd 6-

RN

—
™
e
L]
e
L
e
1 Faiwd
—

§6. Jf2x+3y b 12— 0andx —y -+ 44 = 0 are conjugatc with respect to the parabola y2 = 8x,
then & = '

Hhordeobo yi = 8 iﬁ,}?’g x4+ Iy +2=0,x-y+4ra=0 & ‘éuaﬁ:ﬁa Boen wond,
CEONT i _ '
{1y 2 ' ' 2y -2

3 3 w -3

57. For an ellipse with sccentricity & the centre is at the origin. If one directrix is x = 4, then the

gquation of the ellipse is

s ops ) €08 8 83 538 Fogo Srolods. 1l Jabsde ¥ =4 sard BY K3
RIS '

(1} 32 +4yt=1 Lﬂ(3x2+4y2=12
(3) dxZ+3yi=] (@) 4af+3yl=12
Rough Work )

18P
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58, The distance between the foci of the hyperbola x2 — 3y? —dx — 6y — 11 =~ 0 j3

wH dordooo x - 3y? —4x - 6y - 11 =0 seghe Soglp drddo
(1 4 (1) &

G‘f 8 (4) 10

$9.  The radius of the circle with the polar equation 12 - 8r (\ﬁ cos@+sin8)+ 15-0is

- Rr [-.ﬁ £08 0 +5in @) + 15 = ¢ 2 (40 Hon¥temorm Ko Dy a*gil'go

1y s 2r 7

(3) @& 4) 3

s, lim {l—ﬂsinxn

-0 x4 g

w | @ o

& 1 @ 2

61. Iff:R—Risdefined by fla) =[{x-3]+|x- 4| forx £ Rthen ]in;_f(x}=
X—r

, ] =y _ = ; —
ffRIRIPB xeR 8 fla)=[x-3]+[x—4 | Iy DY, vy xl-l-rr?"ﬂx}

(1) -2 @ -1
0 4) 1

Rough Work

12P
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62, Iff:R—Ris defined by

¢os 3x 2- CO5 X for x#0
i) = 5

A for x=10
and if fis continuous atx = 0, then A =

cos3x—cosx

. > x%0 8)
iR R %)= x
A (x=0 8

REg W, x =10 G f H@ﬁgé&iﬁ:m@, L=

a -2 wf -4

(3) -6 (4y -8

T

63. Iff(2)=4and {(2)=1,then

f(2)=4,f(2)=1 woud

lim xf2)-2 ) _
x—2 -2 B
(ly -2 ' 2y |

32 @ 3

1

1 d
&4. Ifx=aicosa+lngtan[%]} an{i}r=asinﬂthen—d§

| x=a{msﬂ+-lugtan(%]}, y = asin B wowd %IE -

(1) cotd \(}j/tanﬁ

{3} sin# (4] cosb

Rough Work

0Fr
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42
iy _1 d
65. 17y~ sin (log,s) then 2 S+, 7Y =
2
y = sin (log,x) wond x* g—x§+x%§ =
{1) sin (log x) (2) cos {log x)
() ¥ N
66. The equation to the normal ta the curve y* = ax? at {a, &} is
(8, 8) & H(¥o v = o' $5 sdoow HEG00
(1) x+2y=3a (2) 3r—dy+a=0
dx+3y=Ta - ) 4x—3y~0
67. The angle between the curves y* = 4x + 4 and y2 = 36 (@ - x) is
Sereryl=4x+4, y¥2=36(9 o Racie8eaq
{1y 30° (2) 45°
(3)  60° Y7 A
68. Tf m and M respectively denote the minimnm and maximum of fix) = (x - 1¥ + 3 for
x € |- 3, 1] then the ordered pair (i, M) =
xel[-3, 18 fixy=(x—1P+328 é.i’:l};.'z, :"‘iﬂ%} Eﬁm%‘:w WO m, M o sand, @éojmﬁu
|Saxatorzo (m, M) -
1) (-3,19) W 6.9
@) -19,3) {4} (-19,-3)
Rough Work

21r



A E 2008 A

69, The length of the subtangent at {2, 2) o the curve P =2yYis

é.LE.O - 2y* 8 (2,2) ﬁﬁﬁatﬁ;ﬁm age )

(1)

A ks b2 un

(3)

oS

5
M ¥

ok
70, Ifz~sec 1[

¥yt gxty?
z = sac” (

a2+ ¥l

(1) eotz
(3) 2tanz

Aty

@-cm‘d wayd x o Y 5

: dz &7
thenxé;+ya—y=

52 oz
oy
{23/2 CotzZ

(4y 2secz

. If j' ( —sin x) dr — f{x) + constant, then f{x) =

CoOs X

I et G fg;’g dx = f{x) + thomg Bond, sdyid fix) =

1 Eem[%j

o el

bl |

Rough Work
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f ne @ »
(3) ==

A

1f1n=j x" - e™ dx forn > 1, then C-In+n'1,,_|=

nx 18 I“=’r x“-e“dxuwﬂ{]-ln+n-ln_l=

(4) a"+es

E 2008 A

73, IfJ- e (1 +x) sec® (x e dx = fx) + constant, then fix) =
j & (1 +x)-sec? (x e dx = fi(x) + R Howg um_ﬁ, fix) =
(n o8 (x &% | ' (2) sin{xe9
(@) Zten () A 1an (x &%)
1
74, f Al _xde=
Q
m Z 2 3
¢ = «4/%
Rough Work
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75.

A

n'd
'[ sin | x| dx =
n'2

{1y ¢ 2y 1

2 | @

E 28 A

76.

77,

The area (in square units) of the region bounded by the curves 2x=y? - landx - Ois

Hzew v =y? - L x =0 ol doad et Frrego (WEEH ohrAges®)

.
m 3 25

3y | 4) 2

The solutivn ¢f the differential equation

dy _wyry
dx xy+x

dy  xy+
stk HESno GE = & TR

{
(1) s+y=log()
@) x+y=log (Cxy)

(3) x—y=lﬂg(€,—‘x]

()

Rough Work
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7B. The solution of the differential equation

dy x-2y+1 .

de” 2x—dy ¥
e sdno = "—gfify—l & 3mes
A Goagprz=c () (=29 rx=C
() -2y) 22 =C @) (-2 +2=C

E 2008 A

79. The solution of the differential equation

d
Exz—ytanx=c-‘secx is

BHEoH HwElno %x}i ¥y mnx =g secx & AGSS

.{1} yv=g*cosx+C V(ﬁz yeosx=¢"+C

(3] y=¢sinx+C . (4} ysinx=e"'+C

80. The solution of the differantial equation

xyldy—( + ) dx=0is

wiged Hddno nldy- (¥ +y) di= ?a
(h y¥=3¥+C | v = 33 log (Cx)

) ¥ =3+ log (Cx) (4) y3+3x% = log (Cx)

Rough Work
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PHYSICS

81. The encrey (E), angular moementumn (L) and universal gravitational constani {G) are chosen
as fundamental quantities. The dimensions of universal gravitational constant in the
dimensionai formula of Planks constant {h) is -

35 (F). il Lﬁﬁg Fidw (L) Sbody g Holade E’gmoém (G) [sFGas orieT
j}?;fauﬁ, &ro8 YoroLiw (h) E:Eq’)vdjgt:é‘ g Pty pomein (G) axwsy Todh
\ .

0 2y -l
3y 2 @

— A A B I A
82. The compuncntof vector A =a, i +a_] t-'az k along the direction of i — 71 is

D0 A =ax? +aﬁ+ azl; wood, A Glo¥) wokaD | —j\ fat o
() -n,ta, | Q) a,-a,
- WJJ/ (2, — 3,2 4) (g, +a,*a)

83. A body thrown vertically up to reach its maximum height in t seconds, The total time from
the time of projection to reach a point at half of its maximum height while returning (in
seconds) i8

5§ Syt Bud wod Ag Duiym 8 t S Fuded® H8g g T Mo,
vl BOR BTy, K0P gt Btk Brddn B Yod Do Fsa0s b
230 VY Mood B ol (DEeds’)

(1) 2 | M(“‘ﬁ]‘

.
@3 3 :

Rough Work
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If a body Is projected with an angle O to the harizontal, then
(1) ita veloeity i3 always perpendicular to its acealeration.
(2) its velogity becomes zero at its maximum height.
its velocity makes zerv angle with the horizontal at its maxinium height.

(4) the body just before hitting the ground, the direction of velocity coincides with the
acceleration. i

¥ Syl S8z Hhrodoens 8 Sod HEnw T, |
1 oD Bndw, oon &¢UmeN8 woworr &oteob,
(2) H0% b & @ S Aridginipool.

N 0 o 6 o ik B8 Saroscind S Sk rbghn
4 S DD o8 duodh Hide 04 oD dedoin BISTT Gotud.

85,

A nver of salty water 1s flowing with a velocity 2 m/sec, If the density of the water is
1.2 gm/e.¢., then the kinetic energy of gach cubic metre of water is

a8 20670 iy b 2 misec 3Kod |ShHiripod, O FoRd 1.2 gmice sond,
Wiy (53 RdawbE Su Hae 4§

(1) 241 @) 241

MY 24K (4) 48KJ

86. A ball is dropped from a height *h’ on a floor of coefficient of restitution *e’. The total
distance covered by tha ball just before second hit is
e 208 h' b Dod ‘e’ L@'Jwgé;éé Hongds fo doiwd HANH. © wod Jodddo
Serlny &8 Lo [dabrdond Fwdo Srdke.
(1 h{l-2eh \,a{ h(l+2ed
(3) h(l+e) (4) hed

Rough Work
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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 is *v* and speed of B is *2y', the speed of

genyre of mass {c.m) is
vfre Zero 2y v’

3y 25y 4) d4v

e HBES iy A wbak B od Shbe BEEE uBin wored ol JY)
A0EE) ¢3 §c:5;wém";o.n. 2.8 Aachindt A Fdn v dudoth B 36dw 2 oS,
el (eiheod Bopin Gy, S

%ﬁlﬁso 2y v

(3) 25v . @ 4v

88, Starting from rest, the time taken by a body sliding down oan a rough inclined plane at 45°
with the horizontal is, twice the lime taken to travel on a smooth plane of same inclination
and same distance. Then the coefficient of kinetic friction is
Ve 38 Dod nobwddd off Sy 45° Tw Fodu fo ADE Soin Dod
ardaeDE By Tobn, vod avey Sl fdo WG doin Pok w08 Srdiw
erdmEra s &Ej s DPoRy wowdif, u arordoin o hakhn Ded
(1 02% (2) 033

- (¥ 050 0.75

89, A stee] wire can withstand a load up to 2940 N. A load of 150 kg. is suspended from a rigid
support. The maximum angle through which the wire can be displaced from the mean
position, so that the wire docs not break when the load passes througl' the position of
equilibrium, i8

L

2940 N oy @00l fo Hew 8 o8 DB 150 Kg ardins 24, Bots wHdn
SyGRb eEdie wod Berdddh. S Mo FHed 8 ENbihd: an
arf%od aoaruol, Do .?“R’)én %08 3tk Bobodhe B8R Eheptan.
(1y 30° 2y 60
{3) &O° 4) 85°

Rough Work -
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98. The moment of inertia of a thin circnlar disc about an axis passing through its centre and
perpendicular to its plane is 1. Then, the moment of inertia of the disc about an axis parailel
to its diameter and touching the edge of the rim is
wE Dol Hyeesed DY (Sdgoe? Fopds Kow, 008 wonore ) ofaw dyarg
wobilg (@rodiy Devd I wdygrsed DY agedl Shroddon dowr, oo wodkd
MR T eFdo |Sirg mdds (2 oiy,

() I @ 21 @ 31 N4 21

91. The orbit of geo-stationaty satellite is circular, the time period of satellite depends on
(@) mass of the satellite
fo) mass of the Earth
(c) radius of the orhit
{d) height of the satellite from the surface of Earth.

Which of the following is correct ? :

(1} () only (2) (a)and (k)

(3} (a), (b) and (<) (), (e and (3)

e R0 O gl oy wf GBI Gnk) S 5)erseiin, sond, G|
) wRgosroin, ¢ (Bod woreD werddd dodnl.

(1) aR(iarin cindy (SSgoeR

(b) O Gy (Gidgord

{c) §§5 argrgin

(@) gD aB0SeED 908, SHHTE I,

& (B0 ardd® I8 HOGHRG 7

(1) () Srssd (2} {(a), (b
(3) (a) (), (c) . \k‘{ (b), (c), (d)
Rough Work
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A particle is executing simple harmonic motion with an amplitude A and time period T. The
displacement of the particles after 2T period from its initial position (s

(1) A {2y 4A ¥ 8A y  Zero

o Eerdn A Bodd HRDS ook T eddd sroind SU¢ irord)3 Sedind® and.
T sroidin dihard sinin ) .g'ﬁ:l {oddw ol £8 Qﬂ?&é&: wod

(1) A (2) 4A 3} %A & srigo

93,

A load of 1 kg weight is attachcd to one end of a steel wire of area of cross-section 3 mm?

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

3 mm? a‘::qigz’,ﬁﬁé Freugis, ook 104 Nim? ohofi fomfdunm e %;w 85 058 1 kg
ol Bord Sobwdocd. &1 Todd LEGE Fadd w8 HUEN FERoss
$aloor . w yroray §Ba Sirodlor orh LOORY, e Shn DindR Doty
o8 Iyt o rckodyS® &y i (fractional change) (g =10 m/sect)

y 1o 2) 1073 (3) 108 4) 10°

94. The surface tension of soap solution is 0.03 N/m. The work done in blowing fo form r scap
bubble of surface area 40 em?, in Joules, is '
day W& ¥ Soddgd 0.03 Nm, woudet 40 om? ad0de Froghy He Daoy
i MESnS Sohbeld 50 (Fdud’)
1) 1.2x 104 \gz( 24 % 1074 Gy 12x 10 @ 24x10

98, . Two rain drops reach the Earth with different tarminal velocities having ratic 9 1 4, Then the
ratio of their volurne is
Bod $¥0 Dhges 3, 3 S8 Imed’ grdd oo, it Ao Bpd
9:4 woud, sdp ¥ HEY Dhhe P Sodrare XA '
(1) 3:2 2) 4:9 (3) 9:4 \54{27:3

Rough Work R - -
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Ome litre of oxygen at a pressure of | atm. and two litres of nitrogen at a pressure of .5 atm.
are introduced into a vessel of volume 1 litre. I there is no ¢hange in temperature, the final
pressure of the mixture of gas (in atm.) is

oo Sl goiaE SdHhe 58 &N 2K Edatss HEJ@-S 0.5 H@&-.—agaﬁﬁ E T DG/

2 dobo &S, 1 D> foibistimestn o) FFSE (B4 vl AP isst
SrENBL0B, v ooy Do dhu Sb HEshn. {H@gb;oﬁSm’i‘}

1y 15 (2) 2.5 \wf 2 4y 4

97.

There {s some change in length when & 33000 N tensile force is applied on a steel rod of arca
of crass-section 1072 m?. The change of temperature required to produce the same elongaticn
if the steel rod is heated, is (The modulus of Elasticity is 3 x 10" N/m? and the coefficient of
linear expansion of steel is 1.1 x 10~° /°C).

33000 N & e word), 107 m? s Ea'useﬁl 505DR, Lo 8B
BRFPORSYD, rd) FEPS® Fos drdny ::{3,30& SHoo 830 Jady, PHPS* wod
Aninds SED oriaDE sehebd &Q‘Lﬁéé“ wrdony

(Hen LBEHES oeadin 3 x 101 Nim?, & Yoo Bl sg B35 Mosaliioe 1.1 10-% ().

(1) 20°C - () 15°C @(lﬂﬂc @ 0°C

98.

In the adiabatic compression, the decrease in volume is associated with
{1} increase in temperature and decrease in pressure
(2) decreass in temperature and increase in pressurs
(3}, decrease in temperature and decrease in pressurs
\m/ increase in temperature and increase in pressure
Qﬁ“ﬂé PSS ol a-aiu{a) 4ot hh, R b a’:&é:*m&:u SSios Donolkawda
(1) &SP oA, bebdbn P, [2) agfLﬁﬁ &0, betdan phhis,

() s 67, basio s, W ARUIE 2on, bedtn b

Rough Wu?c
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9, Which of the following is true in the case of an adiabatic process, where y = CP/C ?

\G({ P T" = constant

PY T = constant

4

(3) PT’ = constant
4y P'T'=constant
- PEE HBQLS® & (B0b ES® DB 1038 ¥=C/C, Y
R
2y PTiY= Qdéﬁ:
(3) PI"=3dw

4y P'T=3%

100. Two slabs A and B of equal surface area are placed one over the other such that their
surfaces are completely in contact. The thickness of slab A is twice that of B. The coefficient
of thermal conductivity of slab A is twice that of B. The first surface of slab A is maintained
at 100 °C, while the second surface of slab B is maintained at 25 °C; The temperature at the’

vontact of their surfaces is In covr Ec+ © P:H A

b adbse Frergen o A wouke B wd Bok S BIed w¥dD
DOLES 8 4BBseren Primr Hpdoltn aomrh. A &3y vy Wotin, B a3y
ol Jodh diw. A 53:& ﬁ'@a‘&’:‘ﬁ fomEnn B 53:1& EL.IQEJ"E'PE s 08 6%30‘@.
A B3 3wsd $ood) 100 °C 58 DAL B 63 Bodd $erdy 25 °C &5 woDs,
S0y Boin & ANS

(1 15°C (2) 45°C
(3 5§5°C 4 85°C
Rough Work
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When a sound wave of wavelength ‘A" is propagating in 2 medium, the maxitmum velocity
of the particle is equal to the wave velocity. The amplitude of wave is

W Sdori Bgcdn 2D e dorren ol Yo’ aeghibin Dodadimyon.
206" GfrdE Swo HOF Fikwe, S8l Imos SErsdond, odd HOE Dwod

(1) & @ & .
A A
Y 5 | 4 3

102,

A car is moving with a speed of 72 kimph towards a hill. Car blows horn at a distance of
1800 m from the hill. Il ccho is heard after 10 seconds, the speed of sound (in m/sec.) is

o5 s Hobt T2 8.5, FEed Botreiiood, = Fodd 1800 m. Srddnd”
S&D FES W Brhodod. 570 (REEgO0 10 DSt DoB ¢rd Wi (misec. &)

() 300 320

{3y 340 | (4) 360

103,

The refractive index of & material of a plano concave lens is 5/3, the radius of curvature is
0.3 m. The focal length of the lens in air is

2 Shde Horsd Eof Dorgly HEILS Halo 573, Hgse agorgiw 0.3 m
pond, MO’ sihE syrgoddiin

\,[rf]/—[}.45n1 @ -06m

(3) -075m | (4 —10m

Rough Work

3P



A E 2008 A

104, Statement (8) @ Using Huygen’s eve picce measuremnents can be taken but are not correct.

Reason (R) : The cross wires, scale and (inal image are not magnified proportionately
becanse the image of the object is magnified by twa lenses, whereas the

eross wire scale is magnified by one lens only.
Identify the vorrect one of the following :
\H’( Both (8) and (R) are true, (R) explains (S}
(2) Bath (8) and (R) are true, but (R) cannot explain {83,
{3} Omly(S)is coreect, bul {R) is wrong,

(4) Both (S) and (R) are wrong.

Terg (B) ¢ TS wf Eeedy add@rfed Pudw BHEWN, 0 wd
DY BTED .

sdessio (R} : @gé:éﬁw, ‘ﬁ%_ua wwhad &b (PB8Lcedmer 28 whdrdld®
w=bgiin DodY, o TddoB B ¥y PeDoudn Jok
Svse Sy ulgtdny D008 elne e nf $ugo Yo Sr@d
H‘B’agé‘a’m oo,

& 808 oAE° 28 HOGHHD 7
vﬂ( (8) snbodn (R) oo zdpew, (8) & (R) HOGLH Jbbm,
() (S) &bot (R) en eypen. 529, (8) & (R) HBGS Db 5o,
(3)  (S)&(8R JBE@RA. (R) Sy
(4) (S)%0al (R)TDodr Sy

Rough Work
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105. An schyomatic combination of lenses produces
(1) images in black and white
{2) coloured images
\ga( images unaffected by variation of refiaclive index with waveln:ngm
" (4) highly enlarged images are formed

BT wbiE ok by SO HOSL S0
(1} (S8dowdnen S, Bond ot aoduds.
() dorbe B8N 6 g,
BT S50 B8 S S8 HESES sy, (HBDouEne T Huiin S,
) oBUGr 5)A88 HoDouty Boydi.

106. In Fraunhoffer diffraction experiment, L is the distance between 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

(FSFNE P@rrodt, L BE%H, edforis W Shw, b wBES Hohrmiy DBk
A Ddaerof Afof Begad wagvou QESSERSE (D5 2EB0 WRBBoNAVE
Al ot

b? b?
(1) i > {2) Lo =1
2
\'(é{ — <] {4) % =1
Raough Work
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107. With a siandard rectanguiar bar magnet the time period of a vibration magnetometer is 4
seconds. The bar magnet is cut parallel to iis length into four cqual pieces. The time period
of vibration magnetometer when onc piece is used (in seconds) (bar magnet breadth is
small.) 15

Ao Sotb Bahdm ooy SHGENo R, S0 oYy 08 LrdEm Fomdds -
seodn 4 DEbo  Somobdmosdy o @R Shroddonm  oreulv
S5 grren T DEowrd. B il Sodd Haﬁﬁgué;’aﬁ’aé&é‘s &haEehT, vddd
soeidn Devd NEHOE® (Hod el odly Sy wrer YY)

(1) 16 2 8

\@‘)/4 4 2

108. The magnetised wire of moment ‘M’ and length */" is bext in the form of semicircle of
radius ‘r’. Then its magnetic moment is

\pa( -zﬂﬂ | ) 2M

M

) - 4y 0 {Zero)

wald oB5BoNS AN DY 1 eckimod e gdn M. G 25 aﬂgﬁvgm e
ﬁgé;}éorr' 200D, Gru eI oeT (g7 nERe,

of | @ M

(3

A=

(4) 0 (3rRgo)

Rough Work
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109, A charge of 1 uC is divided into two parts such that their charges are in the ratio of 2 : 3.
These two charges are kept at a distance | m apaert in vacuum. Then, the electric force
between them {in Newtons) is

1 uC Xogmdedy o8 wdwrer 2 1 3 38 acdyw Bod g
difzocrth. wBododd Krigiud® 1 m Erdind® Goldl, o g DeSog &
woin (SrgbSod®)

(1) 0216 \m/ 0.00216

3y 00216 {4 2.16

0, Two charges | g and - q are kept apart. Then at any point on the right bisector of line j jmmng :
the two charges

(1)  the electric fi¢ld strength is zero
\ﬂ}/ the electric potential is zero’
{3) both electric potential and electric tield strength are zero

(4)  buth electric potential and electric field strength are non-zera
+q Sulaf - g Both EEFTODn L T8 w88 Fod Srdind® sodi sood.
ek uirer cowdgpde (Right bisector) 2 < Hodnd 54 Sor
(1) Deiogh g e Ardgdon
g8 BYPBS Hrbgiw
(3) JgBEE SBS H0o% MigS PBJokeS Dewiden Mg
4) AgBF S BHe N0k Nigd PBYahS Devden ArdgSan

Rough Work
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111. A curreat of 2 A flows in en electric eircuit as shown in figure, The potential difference
(V- Vg), in volts (Vg and Vg are potentiais at R and S respactively) is

Setnd Srpd Hg8 duahkug’, 2 vobatle (24) A8 Edtood. R ook S
© 55 PBYoHeS Devden Vy Laboks Vg €0 wond, Vg - Vg @ Dol Fgod’

(1 -4 2y +2

S 14 ' @ -2

112. When a battery connected across a resistor of 16 (1, the voltage across the resistor is 12 V.
When the same battery is connected across a resistor of 10 €3, voltage across it is 11V, The
internal resistance of the battery in Ohms is

16 0 DEEY Ko e¥ B o8 wrgbb ¥, Fod Phof $0NSHK @ MG
Joths Ede g PBIoHS Fetitw 12 V. o erghd & 10 0 Ao T Brigh
X0n8 » DFSE Dot FHhe sy BRNS Psdw 11 V yood, u a:*gdaﬁ Gy

BoSF G LS’ '
1 ' £
Ol v 2
@ % @ F
.Eough-\.’r'nrk o -
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113. A copper congtantan thermocouple produces an em.f. of 40 uV per °C. The smallest
temperature difference that can be measured with this thermocoupls is 2.5 °C, when a
galvanometer capable of detecting as low as 1078 amp. is employed. The resistance of that
galvanometer i8

24 555 SHHoS ¢ganio (98 °C & 40 pV © Kigd ol uerd) a¥nHd Hakods,
1064 305 Dewdd FodidR morear 2ob & adddrNow, ¢ &f abifjo Sodfon
(11:£] éﬁ)&é ﬁg&‘lﬁ&i HEEw 2.5 °C wond, © rerese ool BEF s

(1) S0€ \;z( 100 (3) 2000 @) 4000

114, In a galvanometer 5% of the tota! current in the circuit passes through it. If the resistance of
the galvanometer is G, the shunt resistance 5’ connected to the galvanometer i8

Socindt (Soirot Dwdin MopES® 5% W mergE D8 riowe [HdIob.
@ rorga b8 NG G wong, a8 EERD 2065 'S DE SR Ded

G
1y 19G ,pzf'% (3) 20G @ 3

115. Two concentric ¢oils of 10 turns each ate piaced in the same plane. Their radii arc 20 cm 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

28,8, I 10 St o Dol 0¥ Sofk 84 Dok eF Boos® ol il )&,
am it a‘gavgémw &% 20 cm o 40 cm &2 argor KK 0.2 amp Sobo
0.3 amp. © KogS $p8TE B0 (Ehirbemon. w0 Soiin & eakdyold (Wie
Dewd B’ .

3 5 7 9
(1 F# \(i(zuo (3) 7 M (3) 4 Mo

Rough Work
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116. The number of turns i_n primary and secondary coils of a transformer 1s 30 and 200. If the
current in the primary coil is 4 A, then the current in the secondary coil is

2 HOSEESLSS, |SEDE Dok Fn dochhnedt ot :C:c-spg D 50 Hehoiy
200. |ZrdE Dokl &° D&sé |Baridrhy 4A sond To Sochindg® 3&55
[

\.e( 1A ' 2y 2A

@y SA

117. X-rays of energy 50 KeV and scattered from a carbon tarpet. The scaulered rays are delected
gt 90° frem the incident beam. The percenlage change in wavelength approximately
[m,=9.0x 107" kg, ¢ =3 = 10® m/sec] is

50 KeV © 8o X-20wrw, of 568 &3¢ D¢ 2050ahn Somron. H0EHeEn
do8d Bdoren, 0 S¥ore 63K 90° Bmbst foQoord. 8doil E%m Pl
S doy TS NRrdorr [m, =9.0 x 107 kg, ¢ — 3 x 108 m/sec]

\H{ 10% @) 20%

3y 5% 4) 1%

11B. An X-ray tube produces a continuous spectrum of radiation with its shortest wavelength of
45 x 1072 A. The maximum energy of a photon in the radiation n eV is
{h=6.62 x 1073 J-sec, ¢ = 3 x 108 m/sec.)

o8 Xyay oodn @88 O ubﬁaélﬁﬁﬁmmﬁs B 8o aggém 45 x 1072 A.
o DESmdnst) Jerd CoE) iBY 38 (eV of')

(h=6.62 x 107M J-sec,c =3 x 108 m/zec.)

27,500 (2) 22,500
(3) 17,500 {4y 12,500
Rough Work
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- 119, FFF, o and an are the nuclear forces between proton-proton, neutron-neutron and neutron-

proton respectively. Then relation between them is

Fop Fan 5 Fpp €0 205 (D SHPrS, SrglorSArgir s, Gmp |t §248 o woile
Bo[@8 wurenr Y, & (500 S o gy bonomrly HrRoTR.

(1) F,,=F,=F_

@ F,=F,=F,

\(.a( Fop = Fan— Fop

(4) F, #F, #F,

120. Which of the following statement is not correct when a junction diode i3 in forward bias ?
{1} The width of depletion region decreases.
(2) Free electrons on n-side will move towards the junction,
{3) Holes on p-side move towards the junction.

\}4{ Electrons on n-side and holcs on p-side will move away from junction.

T8 B00 BArG HUTESE” doDiHd, G Bob RS I8 DOGSE .
(1) B 6 dotin ki
2) n|H Ko ?dsﬂ“:] Jozgom Hof F L.
(3) pDde i‘ﬁﬂﬂ;} SojErer, Dod iy Koy,

\M/ n-2y ngjSm SboX pﬁ@l dojoren D0HE drdomr Sl

Rough Work
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CHEMISTRY

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

Lyman series, the energics associated with the electron in each of the orbits involved in the
transition (in kCal mol™") are

| E el HESrHE 0.8 JozeS HOHSEN ogor DS [’ H, Op 2833%
U HOHZTNE Bowodold égsvé‘ aélaﬂ?jﬁu $thoew 8. (kCal mol™! wes®)

(1) -313.6,-34.84 Véfl -313.6,-78.4
(3y -78.4,-34.84 4y -78.4,-19.%6

122. The velocities of two particles A and B are 0.05 and (.02 ms~ respectively. The mass of B is
five times the mass of A. The ratio of their de Broglie’s wavelength is

AS0a B ebed Sok nre Hrmes S8 0.05 ook 0.02 . &7 B o
EhgoeR A Sy (SigoeR 8 08 Tip &Ny, 8 8|5°0 ddo ggge oot

201 2) 1:4

3 1:1 @ 4:1

123. If the mass defect of (B!! is 0.08 amu, its average binding energy (in MeV) is

Bl Gk |Shgord &80 0.081 amu sowd oo Bt wogEl (MeV S5

(1) 8.60 \,é; 6.83

(3) 5.60 (4) 5.86

Rough Work
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124, The atomic numbers of elements A, B, CandDarez— 1,2, 2+ 1 and z + 2, respectively. If
‘B’ is a noble gas, choose the correct enswers from the following statements :

{a} ‘A’ has higher electron affinity. (b}  °C’ exists in +2 oxidation stale,
{c} ‘D’ is an alksaline Earth metal.

(1}, {a)and (b} {2) (b}and(c)
4 (a)and o) 4) (=), (%) and (o)

A, B, C, D o3 farofine H83rm dopgen HBX z-1, 2,0+ 1 800 2+ 2 "B’ o8

G833 wraily sowd, (306 Mdne Hod oS Shrertinud JohE od.

(a) ‘A’ ¥ JoFTS SpIS whEin (b T, +2 SN 28D £OAGodod

(€) ‘D witdh 300 duy8E S :

(1) () &Bats (b) @) (&) 0Bak (0)
& @ssom@e (@) (a), (b) S8 (c)

[

125, The hond length of HC! molecule is 1.275 A and its dipole moment is 1.03 D. The ionic
character of the molecule {in percent) {charge of the electron = 4.8 x 10719 ¢.5.u) i3

1275 A wog BYgo &%) HOT emd 8- £)% (oo 1.03 D sandd, v ewPs™
woird¥ Heard T oo (Jogron bhgorddhn = 4.8 107" e.5.u)

() 100 () 673
() 1366 i 16.83
126. Whigh one of the following is & correct set 7
,ﬂ'{q H,0, sp’, angular (2} BCh, sp’, angular
(3) NH,*, dsp?, square planar (4} CH,, dsp?, tetrahedral
(B0 wetd® BB Sd I ?
.(rf' H,0, sp*, §'ehaidinr - (2) BCiy, sp?, & efaibiw
(3} NH,", dsp?, S8 @) CH,, dsp?, Birim@s
Rough Work
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127, Match the following :

List-I List-Hl (At STP)
A : .
(A} 10g CaCQO, — {i} 02241t CO,
decomposition
' eess HCI . ,
(B) 1.06 g Na,CO, —— > (i) 4481 €O,

exeess O,

() 24gC : (iil) 0.448 lit. CO,
combustion
O
@) 0568 CO——? > (v) 2.24 lit. CO,
combustion -

(v) 2241t CO,

|Bod T weh LDOB0

a0 3o afa-11 (STP &)
. A : _
(A) 10y CaCO; —— e (D 0.224 £ CO,
whEdw HC!
(B) 1.06 . Na,CO, > (i) 4.48 9. CO,
S EDRY ()
(C) 24| C é;’r;bé:g > (iiy 0.448 B CO,
. eHEW 0, , .
(D) 0.56|m. CO el (iv) 2.24 ©CO,
(v} 22.48CO,
The correct match is
PO we
A B C D A B C D
Vd oo i i @ v o0
@) v i i i iv i i
Rough Work
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128. What is the temperature at which (he kinetic energy of 0.3 moles of Helium is equal to the
kinctic energy of 0.4 moles of Argon at 400 K 7

2 NS B 0.3 FrSe InDolo oY), KBa1E, 400 K ass &5 e 0.4
IrSe By Sroled) A8 388° Shrdan 7

(1), 400K () 873K
) 533K (4) 300K

129, When 13 grams of a non-volatile solute is dissolved in 100 grams of water, the vapour
pressure is lowered by 2.25 x 1071 mm. If the vapour pressure of water at 20 °C is 17.5 mm,
what i3 the molecular weight of the solute ?

25 (. s (oedeedy 100 (. I8E° S8hoDsyd ardn bddn 2.25 x 107! .od.
SN0, NITIEy, iy DSy 20°. G 17.5 D.d. wowd w (rDSEy Qo)
e S Jodd 7 : '
(1) 206 (2) 302

350 4 276

130. 50 ml of H,O is added to 50 ml of T x 1073 M barium hydroxide solution, What is the pH of
the resulting solution ? .

50 2.8, B 50 2.0, v 1 x 107° M Hoabo W@E)E @ﬂr{amvbé Sodm 25380
|rRec Gy, pH oo ?

() A @ 33
4}/?1.0 . @ 117

Rough Work
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131. Assertion{(A) : The aqueous solution of CH,COONa is alkaline in nature,
Reason (R) : Acetate ion undergoes anionic hydrolysis.
The correct answer is
.,_,(6 both (A) and (R) are true and {R) is the correct explanation of (A).
(2)  both {A) and (R) arc true but (R) is not the correct explanation of (A).
(3}  {A)is truc but (R} is not trug.
(4} [A) is not truc but (R} is true.

D830 (A} 1 CH,COON 20 (e 50 Sgpraen $80 ool
s (R)  : oRBE oo, wdoiives JBhe Dothdud.

DOGS o
(A) 2B (R) o2 Dudn |, (A) H(R) DB e,
(2)  (A)&Ba% (R) e Dz, 599, (A) % (R) 200G Jdie s,
(3} (A) dzdn. 570 (R) ez 570,
@) (A) Jmsdn 370, 0 (R) Dz,

132, When same quantity of elcctricity is passed through aqueous AgNO, and H,30, solutions
connected in serigs, 5.04 = Lo? g of Hy is liberated. What is the mass of silver (in grams)
deposited ? (Eq wis of Hydrogen = 1.008, sitvet = LD8)

SEOFBS SDWh AGND,, H,S0, ao@tere fhomr Shmd 30brmos’ gk
DhEran T, 5.04 x 107 riwe @ad sy Reohdo. 53 Boonw deogd
(B (e, 087} Joé ? (Rarug ot (&' = 1.008, heg = 108)

(1) 34 {2y 054
54 _ 4) 108
Rough Work
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133. When electric current is passed through acidified water for 1930 seconds, 1120 ml of 11, gas

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

wipdd A8 woa 1930 Ve swoo AbgEily Dodm, sBE &G 1120 .9,
H, arathoey (STP 3) Seuinds, oy oL 3):.’:1:55 BoDadey 7

{1y 0.0 (1) 0.50

»m/ 5.0 {4y 50

134,

135,

For a crystal, the afigle of diffraction (26) is 90° and the sccond order fine bas u d value of
2% A. The wavelengih (in ;.) of X-rays used for Bragg's diffraction 1s

2.8 Hyessd e, BB BorBYS |BhroTdS 35858 w0 (20) Deod 907, &3 d Dewd

2.28A. woud 2o 01 WPAE s0I=Nows X-Sdre #Zoii BYgan (Ao &Y

Hons
() 114 - (2)  2.00 In corredt O

(3} 22% {4y 400

In & 500 ml flask, the degmc. of dissociation of PC/ at equilibrium is 40% and the initial

amount is 5 moles. The value of equilibrium constant in mol lit™! for the decomposition of
PCY, is
5

2 500 .8, i 6F, PCL DOIrAS0H 40% , |rO0g SBErmdn 5 IrSes eouD,
PCL, DEe $8g Thoar Horodd devd (@S O v &)

1y 233 2.66
(3) 532 4) 466

Rongh Work
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136. For a reversible reaction A == B, which one of the following statements is wronp from the
given energy profile dingran ?

(1)
(2}
N

4

o X

A

Reaction Coordinate

Activation energy of forward reaction is greater than backward reaction.
The forward reaction is endothermic,
The threshold energy is less than that of activation energy.

The energy of activation of forward reaction is cquul (o the sum of heat of reaction and
the energy of activation of backward reaction.

&8 Dyiid U0g A ==T %, |500 Stdn sgrdorr, Dl S1uLadd O woho Sy ?

(1)

cl 3
A
550*5 adrFEndc

B i Shp ) aged %8 85 m Sty clnt GEES 4§ By JEn .

2} HEr g GPeSes S8y
«(} wogf 48 (S %8) dded 58 &5 Sdnd.
@) 9l B Gl odas 48, g DO 88D I8y wdes %Y
A didss Hirhdn,
Rough Work
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137. Calculate AH in kJ for the following reaction

Cin T Ogg = COy,

Given that,

H)O,+Cyy — COpytHyyy AH=+131k]

L _
COy +5 Oy — €O CAH--2R2

:CH

l - —
Hygy*s Oyg — HOg AH = 242 kJ

Co ¥ Ogmy — CO,, ., Wi WgH AH Ny &, &7 ot B8 0%0b.

g audhid SRR 0

H,0

=™ * L’{:m

> €O} Hyg AH =+ 131 K]

1
COm 3 O

1™

— €Oy, AH=-282K

Hyam T % 0, .———> H,0,., AH=-242k]

2
\yr(*z.gz

(2) +393
(3) +655

(4) 655

E 2008 A

Rough Work

49 P

[ PR,
¥



' é E 2008 A

138, Which ourie of the following graphs represents Freundlisch adsorption isotherm ?

808 aAE" | PrenolDR of T STl e Tl riod [md 26 ?

4

log p»

e
[ ]
p—_
=3
o5
[ =

logp»

S

logﬁ
- log p-»
'y
@ lﬂg% /
log k-

139, Which one of the following reactions represents the oxidizing property of H,O, 7

{808 ardé® H,0, GIns), H&Jéﬁm @5@5;;:@ Broad) g J8 7
(1) 2KMnQ, + 3H,80, + SH,0, ———3 K,SC, + 2MnS0, + 8H,0 + 50,
{2) 2K [Fe(CN),| ~ 2KOH + H,0, — 2K, [Fe{CN},] + 2H,0 + O,
(3) PbO, +H,0, —— PbO +H,0 + O,

\W/ 2K1+H,80, 1 11,0, —- ——3 K,S0,+1, +2H,0

Rourh Work
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140. Which of the following statements are correct for alkali metal compounds ?
{i} Superoxides are paramagnetic in nague,
{ii) The basic strengths of hydroxides increases dawn the grnﬁp.
{iiiy The conduclivity of ¢chlorides in their agueous solutions decr;;'ases down the group.
{ivi The h;lsic nature of carbonates in aqueous solutions is due to cationw: hydrolysis.
{1) (i), (i1) and {iii) only . \[2( {i) and (ii) only
{3y (ii), (iiiy and (iv} only (4) {iii) and (iv) anly

S8 E5i0 Bodini Sargrat, (B0t DaBmus® KO DD 7
(i) &

(i) I @E)de 38 S8 iryS® ol Bods Dibéod,

(i) 2o |erdncd® 3o Ahgoryirdd \Krod® plood (Bodd dthéod.

o5 eEydien sror @oldT o8 Hifw $OR sotraw.

- (iv) o E;Fé)eaoéﬁ" s Nte 38 d8)0, Baorde e Jiamdn dod Surbdob.

(1) (0, Gii) Zobosts (i) omido 2 () Boa (i) &8
3y (i), (iii) S0 (iv) Hr |8 () (ifi) ool (iv) L
141. Boron halides hehave as Lewis acids because of their naturs,
(1) Proton donor {2} Covalenl
\yf Electron deficient {4} Tonizing

 Seardin Sed o8 FBdows e wdpren {EHEJ .

(1) | DS Abde (2) NEdredad
@(Jv?j;ﬁ EgeT) (4)  wuhogdn
Rough Work
s1r
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Identify B in the following reaction :

H S0 1¢H0) *C A Carbon B+CO

5 T &

(1} Corundum {2y Charz

(3) Silica {4y Carborundum

(Bod ﬁ":ﬁg:ﬁ" B % hdosed.

o ﬁ 5
0,50, —0C 4 TR, Beco
"HZD A
{1} §&odo _ (2) =%GE
{3) »os \LA’]/ s EHBobe -

143.

The comect order of reducing abilities of hiydrides of ¥ group elements is

V i Sarose i Sabsde g Gug SO@S (S .
Wf)  NH, < PIL, < Astl, < SbH, < BiHl,

@) NI > PH, > AsH, > Shil, > Bifl,

{(3) NH,<PH, > AsH; > 8bH, > BiH,

(4)  SbH, > BiH, > Ast, > NH, > PH,

144. The number of sigma and pi bonds in peroxodisulphuric acid are, respectively
(1} 9and4 ' 11 and 4 '
{3) dand8 4y dand®
E:TE;,Q ﬁw;jﬂsvéamsﬁmdaﬁﬂ T OO B woGRNe Jugy HBRN-
(1} 9&bated \ﬂ{ 11 20bus 4
{3} 4oboe3d {4) 4B
Rough Work
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145, Which ong of the following rgactions does net eccur ?
|30d &8st ﬂiéﬁg e 7
() F,+2007 —— 2F +C, -
\LZ‘J/ Ch+2F —— 20 +F,
(3) Bry+2] —— 281 +1,

(4) CI,1 2Br —— 2CI +Br,

146. The compound in which the number of dr — pr bonds are equal to those present in C/O 4_

o, & adydr - pr wogro DopgE Vimborr dn - pr wogrww S8R &X

ﬁﬂ:&#ﬁ:?’m
(1) Xel, \12')/ XeO,
3) Xe(, (4) XeF,
147, [Co(NH,},50,] Br and [Co{Nily);Br] 30, arc a pair of isomers.
[onization (2} Lipand |
(3) Co-ordination {4) Hydrate
[Co(NH,};80,) Br, [Co(NH,);Br] 8O, w &8 26 Fdygen
\V)’ & EoIBLS . (2} Brrok
(3) Sogdad (@ @

Rough ¥Work
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148. Among the fallowing compounds, which one is not responsible for depletion of ozone
layet ?
508 S Fored® LE°T P StbSe sHEnin TR0 20 7
-a/ CH, (2) CFCH
{3) NO @)
149. Which of the following campound(s) has *4" configuration 7
(BoD 20" D0 ‘2" gty ON oot !
Ci Br
L Ne-g!
H ¢ “F
LAY T
IT. LS OO
H v Br
Br -CH.
mw Se-cl
' Ci e ~ H
(1) Tonly {2y [1fomly
(3) 1l only M I and 111
(1) § s (7) 1A
(3)  LLArE W’ 1 &ty 1L
Rough Work

£



A | E 2008 A

150. According to Cahn-Ingold-Preieg scquence rules, the eorrect order of prnonty for the given

. groups is :

TR - B 08 - Dol wol|e Dubiee [DE0iw, ainS (Hrde DB | By
[} [

(1) -COOH>-CHOH> OH> CHO

(2) = COOH >—CHO > - CH,OH > - OH

(3} OI1 > -- CIL,OI > - CHO > -~ COOH

A ~OH>-COOH> CHO> CILOI

151. What are X and ¥ respectively in the {ullowing reaction ?
Y X
Z. product +————— 2-Bulyng ———— k- produet
‘@1]/ Na/NIly,  and PdBaSO, + H, {2 Ni/l40°C and PU/BaSO, + H,

(3)  Ni/140°C and Na/NH, . | (4) PA/BaSO, + H, and Na/NH,

|Bod ﬁéﬁﬂ@* XY e S ?

7 cehdin

x
2-&:&@5 ——— 3 oo B8

v Na/NHy, &tas PU/BaSO, +11, (2} Ni/140 C $oBathy PARaSO, + 1,

(3)  Ni'140 °C &80 No/NH,, (4) Pd/BaSO, + H, ek Na/NH,

y

Rough Work
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152. In which of the following reuctions, chlorine acts as an oxidizing agent ?
|Bod rﬁﬁsﬂéﬁ, E'D8 & Hgaéﬁsﬁn" T LY wdg T
(i) CH,CILOH + Cf, ——— CH,CHO+H!

(i) CILCIO | Cf, —— CCly. CHO + HCJ

h
(iii) CH,+Cly, ——— CH,CI+HC!

The correct answer is
(1} ()only

(2) (i) only

(3) (i) and (iii)
\/{ (i), (i) and (iii)
DBGHS NareEay
(1) () &e|esda
(2) (i)t
(1 (i) Fbokn (iif)

0, (i) Eock (i)

E 2008 A

Rough Work
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153, The correct order of reactivity of hydrogen halides with ethyl alechol is

S3S wep SFead, P Fal FDE0 Sorgod B HOER (K

(1} HF > HC! > HBr > H!
(2) IIC{>IIBr> HF > HI
{3} HBr>HCi>HI>HF
\,H{ HI > HBr = HC{ > HF

CH,
154, The TUPAC nzme of C;H, ~O~ c@z is
H]-

(I} Ethuxy propane
(2) 1, |- dimethyi ether
(37 2-Ethoxy isoprapane

\}4{ 2 Ethoxy propane

C,H;—0- \[;"H] GIn%, IUPAC s&oid
CH,

(1) Sirly s

(2 L1 3035658

(3) E—é;sa;r%;, QDS

(4) 2-Guly 2D

Rough Work

57r
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. Acetone on addition to methyl magnesium bromide forms a complex, which on

decompuosition wilh acid pives X and Mg{OH)Br. Which one of the following 18 X *

HET, WFE DiRolo (SRS Sokedsin Bob w8 Dofh dargray, aiped.
s $08R bordin odpind’ Dapidn Bod, X WOk Mg(UH)Br &b cuipob. (80b
arese® X on ?

(1) CH,OH w2 (CHy) COH

(3) (CH;) CHOH | (4) CH,CH,OH

Identily A and B in the tollowing reaction :

B A

CH, - CH; «———— CH,COOH ——— CH,(H,0H
A B

(1) Hl+RedP LiAfH,

(2)  NilA LiAMH,

\xfj' . LiATY, HI + Red P

@4) Pd- RSO, Zn + HC!
Boh BUgS* A B s HEB Wkodod.

B ' A
C1l, - CIl, +——=—— CH,;CO0H ~———— CH,CH,OH

A B
(1) I 83T © LiAMH,
{(2) LA . LiAdlL,
) LiAJI, BN [0y
{(4) Pd BaSO, Zn + HC!
Rough Work
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157, The structure of the compound formed, when nitrobenzene is reduced by lithium alununium
Dydride (LiAM,) is '

IS TodS o Dpabo vergAS s (LIAH,) 3¢ Fobesmbn Sasrmr D6d
ﬁﬁ:&%‘ﬁ:‘o’m ﬁmﬁa_ﬂm&m‘é&é @“tﬁ:@_ﬂ“

NHOH

(2)

(4

Rough Work
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158. Match the following :
List-1
{A) Oxyhemoglobin
(B) Aspirin
{C) Hemoglobin
(DY Chlorophyll

5o ardid méDddold

wfar -1

(A) @8 rarf DS
(B) &30S

(C) rarios
(D) E°E%S

The cotrect match is
“&5@3&) zadh:

A B C

'\(1}/ vy 0) ()
2y Gv) i) (i)
(3) (uy (i} €
@)y vy (i (iiD)

{i)
(ii)
(iii)
{iv)
(v

E 2008 A

L.ist-11

Analgesic

Oxygen carricrs
Photasynthesis

0Oil ol winter green

Fe’* paramagnetic

afor—11

(i}
(il
(iii)
(iv)
(v)

(i)
(ifi)
(iv)
{

ﬁ‘@“ NerBed (I ERE)
B8y Garer

S 8mady Dot |80l
sawnd ef Jowd (A

Fe?* o mobd odim

Rough Work
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