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Time : 3 Hours | Marks : 16i)
Instruction :

1.

Cach question carrics one mark.

(& D38 a8 Drdy Kexho,

2. Choose correct answer to the following questions and darken, with HB pencil, the
corresponding digit 1, 2, 3 or 4 in the circle pertaining to the question number concerned in
the OME. Answer Sheet, separately supplied to you.
iR A |98 |y B DB HErErRRY ol 50 o0 Ardod o8 1,2, 388 4
S alyd OMR Siwged H@dvd® BHE Howoods mopghe  HSh
HB b6 o dobdad,

MATHEMATICS
I, Iff:R— C is defined by f(x) - e fur x € R then, f is {where C denotes the set of all
complex numbers)
{1} one-une (2) onto .
(3) one-one and cnto neither one-one nor onto
fiR— CO DS x e RS flx) = &8 DGLY vyt F (28 C HodY Soprgdndd
E&J-ﬂ:mc&_)
(1) !53550 ' (2) “opile
(3) wso, dortho W edilo s, Dopiido
2. IKf:R->Rand g R — R are defined by f{x} =| x| and g {x) = [x — 3] for r « R, then
3 8
{g[ﬂxh : —gﬂx‘ig} -
f:Ro>R g RaRo S8xcREMX) —jx|, g{x)=[r- 3] mmtﬁsﬁé, LY
8 8
{g{f{x}) : —E{'x ag} = .
(1) , {0, 1} _ 2y {12}
T 3,2 @ {23
Raugh Work '

1P



A | - E 2008 A

3, Iff:[ 6,6] = Risdefinedby fx}=x> 3 forx e R, then
{fofof) { -1) + (tofof) (3) + (fofol) (1) =
f:[-6,6] »RO@3xeREMAx)—»" -3 e gy ednpd®
{fofuf) (—1) + (fofof) (0) + (fofof) ([) =

N P @ VD)
3y 1@ 4y f(y2)
- . h. a b
4, (Giventhata be [0,1,2,...,9 witha+b=0uand that(a+ﬁ\r = [ﬁ*ﬁj = 1000,
Thtn;wé—-
. b a b Y .
abein 1,2 ..,9 a+tb=0 =, (a+_1—ﬁr ~ o I ﬁ.‘rﬁj = 1000 @ aaﬂt‘:}ﬂii,
1
adypds l§=
1
(1) | @ 3
1 1
3 @ g
_ b -1 _
5. 1fx 2[’\!54&) l.hu]x" T
L | £~
i3 ﬁ+$] WO —Ir
{13 1 2) 2
@ 3 , ) 4
Rough Work
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1]

6. Foranyintegern> I, thesum 2. kik+ 2) 15 equal to
ko '
n .
DPrgredon213e X kik+2) 8 SErbRibe
k=1
. nntn+d) nin+ 1J{2Zn+1
1y RO p tEElintl
Wn_[n+l}(2n+?) _ nn+2n+9
7 P (4) . 3
7. 9 balls are to be placed in 9 boxes; and 5 of the balls cannol fit into 3 small hoxes. The
numbcr of ways of arranging one ball in cach of the boxes is
9 wodhod 9 DFY VYO 1 wodad®D 5 woder 3 by DBE VoD DS,
w78 DHS® efwod aodipnr ey doyg
(1) _I8720 (2) 18270
17280 (4) 12780
8. 1f "P,~ 30240 and "C, = 252 then the ordered pair (n, 1) =
"P, ~ 30240, "'C, = 252 wond, |8 abizo (0,1)=
1y (12,6) w2 (10, 5)
3) 2.4 (4) (16,7)
- N E 7
9. IF(l+x+R2+Y =23 a then 3 a, =
: k=1 k=0
15 ?
(l+x+2+3 =Y 4 XF wond, > Ay, =
k=0 k=10
(1y _128 - (2] 256
512 _ {4) 1024
Rough Work
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5 57 574

L 2173 3I31+4r11 ihCllﬂ,z-l-t'I{]_..
5 5.7 579
ﬂ.=2[3+3[32|4!33+ ' wwé,@:ﬁ;};@u2+4nﬁ
(7 21 w/ﬂ
& @ 27 .
i, e Erl oy A B
' K2+l x ( Ty then
albgtl B c . )
-‘32+2I'1'1_A+:r+-i+(x+1}g Ema,@a{)}ﬂﬁ)h—ﬁ_
(M ac @) 4C
@ 3 w2 e
& 1 k .n__l“'!
12. 2, —[Z 5 _
k ]k! n=1 J
() e (2) et+e
@ & fé'}"fez’ g’
l 1 L) B
13. 1'3+3-S + 3_?+4_9+...— |
iy 2tog2 2 (@ffz ~ 2 log2
(3) 2log4 | @) logd .
Rough Work
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14. Let o and B be the roots of the quadratic equation ax? + bx + ¢ = 0. Observe the lists given

below :
o, B e DY VHEGeo ax? + by + ¢ = 0 & frerubifod, (Bod wrde-ud findodad ;
List-I (eDd —I) List-II (2D 1)
i o"fi= (A} (acH? +(a2) T +h=0
(i) a=2f= (B} 2B =9ac
L (i) e=3p = {Cy b?=6ac
{v) a-p*= (D) 3b%=l6ac

(E) b ~dac
(F)  (ac)"? +(@a2)"3 - b

The carrect match of List-I from List-1I is

2 D& 1 8 203 13000 H060% &°G
(@ ) (i) (v}

() £ B D F
2 E B A D
3 E D B F

E B D A

15, Ifo+p=-2and o3 + B3 =— 56, then the quadratic equation whose roots arc o and B s
ot f=-2a+p=-56 vowd, o,p o brerwmr g L NanEdeo

() x*+2r-16=0 _ (2) x*+2x 15-0
(3) x¥+2x-12=0 @ x1+2x 80

16, The cubic equation whose roots are thrice to each of the roots of 22 + 252 —4x+ 1 =015

242~ dx + 1 =0 Gofy (H8Lrer D8 DardhBind) Sreres BO% fré Hlv¥Sao

(Y ¥ -6x¥+36x+27=0 2y ¥ +62+36x+27-0
(3) X6 36x+27=0 M P+ 62 -36x+27=0
Ruugh Woerk

SP
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17.  The sum of the fourth powers of the rouls of the equation F+x+l=0is

S0 &2 +a+ | = 0 rero Tl Hrere Sudo
(n -2 2y -1

A 1 | w2

E 2008 A

———

18, IfA=(; _;J ﬂﬂdm}—tz—i‘:t+?,theni{A}-r(_iz _f;)._
=( i] 1{1}—t_2_3t+?wcmé,@'&aﬁ:f{A]J{_fz _‘;);
0 (o) o (34)
0
o)

( @ (5 0)

0

7 -3 3
1%,  The inverse of the matrix[ -1 1 0 } is
By

1
7 .3 -3
gr@s -1 10 Y5 AE T
-1 1] 1.
B 103 ]
1y |3 43 2y |43 8
LY 3 4 | . 3 4 1
1 1 1] 1 3 3]
@ |33 4 @ 143
L3 4 3 1 3 4]

Rough Work
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a=h=-¢ 2a 2a
20. 2b b—c-a 2b =
20 2c c--a—h
{1y 0 (2) a+b+ec
(3} fa+b+e) ey (a+h+c}3
21. The points in the set [ ze(: hrg( J g} lic on the curve which is a (where
C denotes the set of all camplex numbirs)
clrele . {2} pair ol Lines
(3) parabula (4] hyperbola
XD I.:f:C L Ar ?‘j Elé‘ﬁ DotaHhod 248 &3 Bd C »Hodg
[ gl7 61)"2] alat it 3 5o (28 SRSk
E‘Jowﬁgmaé} la:u{‘_‘aﬁm&}
-
 Sgo 2y B~ oo
(3) Huvnadlo {3} eddTrnocio
22, Ifwisacomplex cube root of nnity, then sin i (w1 wn %} -
© JEEY oY uid ureln wand, iy sin{{m'“+m23}n—%}=
v L SN
\E ( ) 2
A3
{3) 1 1) B
Rough Work
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23, Ifm,, m,, m, and m, respectively denote the moduli of the complex numbers 1 + 4i, 3 + i,
I iand 2 — 3i, then the correct one, among the fullowing is
:ﬁ], m,, M, m, & bla b el KJGEQ ﬁoq:sm 1+4i,3 114, 1-1,2 3 wirdowds HSLINES
BoQaraE” DB
(1Y m <m,<my<m, (2) my<my=my,<m
{3ﬁ’)m3fim2*~im4{m! (4) my<m <m;<m,
24, u@ Cgosee 207 — see 20° =
(1 2 ' (2) 2 sin 20° - cosec 40°
{3y 4 : {(4) 4 sin 20° - cosec 40°
35, TTA=35° B—15%and C =40°, thentan A -tanB+tan B -tanC+tan C-lan A =
A= 35.'3, B-—15%C=40° wowd, tan A-tan B Ftan B - tan C+tanC-tan A =
1) @ 1
(3) 2 -4 3
T in . . .
26. 1ftan 6 +tan [Ei + ;] + tan [ﬁ +—3:'J = 3, then which of the following is equal to 1 ?
tan 0 '+ tan [{;} + %ﬂ + tan [ﬂ + 2?“) =3 wond, Bod RS D8 1 8 SErdeod
(1) tan 20 - €7 tan 30
(3) tan%d (4) tan*d
Rough Work
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27, w1 P ry= 28 then cos 8+ cos (B — o)+ cos (0--f) +cos (B —yi=
ul[3+y-2ﬂﬂcmé,cosH+uus{[]—u)+cns(ﬁ—|’j)+ms(ﬂ—ﬂ=
(1) 45111%-;305‘5‘-&:1’% @-}’fflms%-uusg-cus%
(3) 4sin%rﬁin%-aiu§ (4) 4 sinoe-sinf-siny
28. {xeR:cos2x+2cosx=2}— .
{1} {ZIHnlg:ncZ} Q/l{‘nn:i%:nel}
i h|
(1) %m‘:+E:nEZJ* {4) {EHE—E:HEE}
{ 3 J 3
3
29, Ifsin™ (;] + sin ! [?4] —% then x =
sin~! (—]4- sin '(EJ#E wowd, x =
X x 2 —
(1) 3 @S
i3 7 (4) 11
X
' 1+lanh§
340, =
. — #
l—hmh2
(1} e - @y e
{(3) 22 {4y 2e*1
Rough Work
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1

o B ! .
3l. er.aﬂ'uBfohJr u+c+a_a+b+c then C =

] 13
ﬂ”'!"‘]3[:’#'?I::r~i-c+-::+a_;5,+b+::

(1 90° o 60°

(3) 45" (4)  30e

o, it C =

32. Observe the tollowing statermnenls |
(1), In AABC, b cos? %+ ¢ cn53%= 5
A bt
(1) !nAABC, GU[EF—'bE .5 B=90°
Which of the [ollowing is correct ?
{1} Both I and II are (ruc. @(/l’ is true, 11 is false.
(3) Dis false, 1L is true. ' (4) Both Land 1l are false.
|30 |hadarws HRudoRod
(Il AABC &S h cnszg | ¢ cu31%= 8
. o
(I AABC & cots -5 = B=90°
808 D" HOGNG A2 I :
{1y LTI e Sodly deo {Qﬁl/l.;'.}mo, 1T &3y
(3 1&oy, IJdsc 4) L e Gods oy
Rough Work
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33, Inatriangle, ifr, = Zr2 3r; . then§+5+——

&8 |Bahuod® =2, - 3r, ©0ud, e yehs %+E+-~§=
73 155

%0 @ G .
176 191

3.

From the top of a hill h metres high the angles of depressians of the top and the hottom of 4
pillar are ¢ and B respectively. The height (in metres) of the pillar is

h oY ey 28 Ko Do 2k Doy pdo, ardow i e dEm o, p.
© 200 wio (bﬁd@i}

h {tan B - tan o) 2 h {tan o — tan )
tan 3 (2 - tan o
h (lan f§ + tan o) h (tan 5 + tun o)
(3) an b *) tan o
35, The pumtmn vectors of P and € are respectively a and b, IfR is a pmnt on PQ such that
PR 5 PQ then the position vector of R is
R o ¥
P, Qo geJBde 8dm a.b- PO 2 Dotbiy R, PR =5 PQ wdliptvod R 73 90
$b- 4da (2) Sb+4a
(3) 4b-s53 | (4) 4btS5a
36, Ifthe puints with position vectors 60i + 3j,401 - & and ai - 52 j are collinear, then a =
601 + 37,401 —8j,ai - 527 e 0 Shvfenrr He Hodipen mﬁ&juﬁwmé @ﬂg:d; =
—40 {2} -20
(3) 20 4) 44
Rough Work

11p
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If the position vectors of A, B and C are respectively 3T—F+k,1- 3] - Skand 3i — 4] - 4k,
then cos® A =

A, B, C o w0 204w Lo 21+ K, T3] -5k 3] —4] - 4k wowd, wlpd cost A—

b

My o . & 7
35 ' -
a 4 1

38.

Fa=i+j+k,b=7-7+K,e-T+j—k andd=1 -j—k, then abserve the following

a~i+]+kb=1-7+k,c=i+j-k, d-T-]-k vod |Sod erdorw fludodod :
List-L (e -0 List-I1 (-0 -1}

() a-b (A) a-d

(i) b-¢ (H)

(it) [3beT] (C) b-d

(ivy B =% - Dy 2i-2k
(E) 2j+2k
(F) 4

The correct match of List-1to List-I1

erfyas-1 8 ardd -1l anow &E@é ah;
(i) () (i) (v)

(1) /C A B F

&2 ¢ A F E

M A € B F

@ A C F D
Rough Wourk
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39. leta beaunitvector,h —2i+j—k and €= [+ 3k . The maximum value of [3b T ] is

TP B84, b =21 +]-k, 6= T+ 3k en808. iy [ZBT] KD Jed

I -1 (2) 10 ++f8
@ 10-+f6 @r 5

40. If A and B arc independent events of a random experiment such that P (A ~ B) —é s
o ]
MANB)- 3- then P{A) =

(Here L is the complement of the event F) .
&8 oird)Dng pairidod” A B w Bok Yedold futiben. 3

P(nﬁB]—%,P{ﬁﬁﬁ]—% wibeinod P(A) =

(=54 oed EGpdgoll)

(h | T*Z(%
i 2

w/g_ @ 3

41, lel S5 be the sample space of the random experiment of throwing simultaneously two
unbiased dice with six faces (numbered 1 10 6) and let E,={{ab)eS:ab=k}forkz=1.

I 208 6 Sopgud® arlold 6 dugrevie Godb NEENSE i aErh ol
oﬁ*dJQ)é (@RErHY TopS eddn 5 wdiod ; P8k 1 S8E ={(a,bleS;ab=k}
w08, - '

I'p, = P(E,) for k = 1 then the correct, among the following, is

tj}'; P = P(E,) wond, 806 add" SDOES

Pr = Py < Py <Py (2) Py <Ps<Pr<p,
(3} [ T A 1 {4} Pis <Py “Ps <1y
Rough Work
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42, For k=1,2,3 the box B, contains kt red balla and (k + §) white balls. Let
P(R,) — %, B, - l; and P{B,) —% A box is seleeted al random and a ball is drawn from it.
If & red hall is drawn, then the probahility that it has come [fom box B, is
k = 1, 2,3 & %% R & k Jlvodw, k + 1) 8y zodwn GFo.
1 1 1 "
PBY =7 PH)=7, P(B} = ¢ wnsad. ﬂﬁ“cﬁ;-,{;}aéﬂrfﬂ 2.8DTr N E, EYe e
od £o8Y I, e Jduod wand swoBBE B; wol bIndschg doy=igd
35 14 |
7 | 39
11} 12
Ay 3 4 3
43. The distribution of a random variable X is given helow :
28 afrd T Hooed X Jpreio (3ol DSOT b !
X=x 2l 1o | 1 2 | 3
P(X = L k i | = k
1o 5 10
The valhoe of k is
e k dend
| 2
{‘W/'lﬁ 2} 1p
3 7
3y Tg (4 10
44, 1£X isa Poissun vanate such that P{X — 1) =P(X — 2), then X =4)—
X e Sramel Soord eipds X - 1)~ X =2) wond, P(X -4}~
1 1
M 7o @ 3o
2 1
3 cl ’ (4) . EI
Rough Work

14F
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45. If the sum of the distances of a paint P from two perpendicular lines in a plane is 1, then the

locus afP isa

-~

(-P]/ rhombus ' (2} circle

(3) straight line (4) pair of straight lines

28 Dhdeo &5 Jok vow Tow fobd 28 Do P drove o | wood P Do
b0 K

W Sy @) Hyso
(3) J5¢ By . (4) Ber o
46. The transformed equation of 3x? + 3y? | 2xy = 2 when the coordinate axes are rotated
through an angle of 45° is ‘
rdT el 45° Pnod ([@ivmo TN, DabStno 3x? + 3y? + 2xy = 2 Slok HEDED
SiuEdeo |
(1) 2+2y0=1 Qr e yi=1
() x2+yi=1 (4) x2+3yi=1
47. If I, m, n are in arithmeétic progression, then the straight line &x + my + n = 0 will pass
through the point
Lm, nes wosFHS® GoB 284U I +my +n = 0 Sgdepdr TFab Do),
1) 1,2 2 (L, -2)
@) 4,2 4 &1
Rough Work

15P
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The value of k such thal the lines 2x -3y +k=0,3x - dy— 13 =0and 8 - |1ly— 33 =0are
coneurrait, is

DESBpew 2x ~dy k=0, 3 -4y —13 =0, R — Lly - 33~ 0 e» widihgrodbein k Juwd
(1) 20 @ -7

3 7 4y -20
49, The value of A auch that
Ax? - 10xy + 12y* + 5x — 16y — 3 = 0 represents a pair of straight lines, is
dad = l0xy + 12y2 +5x - 16y 3=028 Do aorrydy Ao A deod
(1) -1 (20 -1
2 4y -2
50, A pair of perpendicular straight lines passes through the origin and also through the pont of
intersection of the curve 32 + y2 — 4 with x + y — a. The get containing the value of *a’ is
2.8 wonEdud E?'rﬁo&ﬁéo farobothy) argorie, Hgo X +y -4 x+ty=a & 30
HodR-Sochay mvﬁm‘ém o oS, 'a’ Aeum 5@35 oo £
=22} 2y {-3.3}
(3) {-4,4) - @ 58
51, In A ABC the mid-points of the sides AB, BC and CA are respectively {.!' 0, 0%, (0, m, 0} and
2+ Iy 2
0, 0,n). ThenAHﬂ IHL . CA =
A ABC & AB, BC, CA & gy Dodopen $dm (¢, 0, 0), (0, m, 0), (0, 0, n) wond,
AB? + BC? + CA?
Famient
(y 2 2y 4
g 4y 16
Rough Wark
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30
52, The angle between the lines whose direction cosines are @? X ql E'EE) [}{1: . Il .AEE ’;',
is :
(43 TI,LZEJ (EE T 32@] w &F Fiaheor fo 256 Spe oo
M « | @ 3
T
o3 @
53. Hthe lines 2x — 3y = 5 and 3x — 4y = 7 arc iwo diameters of a circle of radius 7, then the
equation of the circle is
argrdo 7 89D a8 Hygws B¢ Owew 2r -3y = 5, 3x — 4y = 7 &0 Toch mgéﬂamné
AL Hab¥E oo
(1) x*+y?+2x-4y—-47=0 (2) x’+y"'_=
x+yi_2e+2y.-47=0 4 Z+y =17
54, The inverse of the point (1, 2) with respect to the circle x2 + y? — 4x — 6y +9 =0, is
$380 27+ y - dx— 6y + 9 =0 &yarg Dotk (1, 2) 3% 6% Doty
n Jis) | @ @b
@’ @) @ (1,0
Rough Work
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55, 1f € is the angle between the tangents from (— 1, 0) to the circle ::c2 +yl-Sx+dy-2=10,

then 8 =

(- 1, 0) 0D Sydo x2 + y? - 5x + 4y — 2 =0 & Ald y¥;0ne dugigEeo 9 gond,

5 pedy B -
Mtan‘l [7}) | (2) tan‘l[":‘:]}
(3y 2cot! (41] o cot’ l[%j

56.

If 2x + 3y + 12— O and x -y + 4% = 0 are conjugate with respeet to the parabola yj = Bux,

then A =
dorlecho y? — x cﬁw;}g x+3y+12=0,x—y 1 dh= 0 & Bk Swen eowd,
wipth L= _
(ny 2 ' 2y -2
3) 3 W -3
57. TFaor an cllipse with ecoeniricity % the centre 15 at the origin. If one directrix is x = 4, then the
equation of the ellipse is '
ﬁﬁ&o@ﬁé 500 o8 &y é:_}ii So|%o faroDoddy. 2.8 DobdTe x =4 vowd Y b
HapEteso
(1) 32 +dyi—1 (27/12+4y—12
(3) 42 +3yd=1 dx? + 3y? =12
Rough Work

18 F



A E 2008 A

58, The distance between the foci of the hyperbola 2 - 3y —4x -6y — 11 = 0 is

»8 Dordeobo x? - 3y? - dx - 6y - 11 = 0 orghe g trdo

() 4 | 2) ©

&8 | M 10

59, The radius of the circle with the polar equation 1° — 8r ('\ﬁ cos D +sin )+ 15=01s

- 8r (+f3 cos 8+ sin'®) + 15 =09 (9% HuE¥Bmor e a‘gga'ngavga

(y 8 \LZJ/?

@ 6 @ 3

60 lim (1-e9)sinx

X0 P+ T
-1 2y 0
G) 1 | ) 2

61, Iff'RoRisdefinedby fx)=[x- 3]+ |x- 4 |forx = R then Il_i}n;_ Bx)y=

fRORIAWDE xeR & x)=[x-3]+|x -4 | gy, wdypds xlin31qf(.x]=
—

1y -2 @) -1

&0 CY

Rough Work

19P



62. Ifl:R— Risdefined by

[cos Jx—cosx

f(x)=([ ) for x= 0
A for x=10

and if fis continuous al x =0, then & =
08 3% — 08 x

2 {I#U g_}
f:R-»RDIx)= x
A

x=0 5)

DO, x =088 T ediyodand, A=

(y -2 m/—al

(3 -6 (4) -8

E 2008 A

63. Iffi2y=4and(2)=1,then

fiy=4,{(2)=1 vt

lim xf{2)-21fx)
P x—2 -
(1) =2 2) 1

u(? @ 3

. dy-
64, Ifx=a{cusﬁ+10glan[gj} andy=a-s1nﬂth.ena¥ =

4 -
.:=a{ccsﬁ+lngtnn@)}, y=asin { wond _dﬁ =

(1) cotd \Qj’/tanﬂ

(3) sind {4) cos0

HRoupgh Work

pLil o
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2

65. 1fy=sin(log,x) then x° i—jm{g _
2
y = sin {logx} e@od »’ 3—x§+x% =
{1) sin{logx} (2)  cos (logx)
3 ¥ -y

66. Thc cquation to the normal to the curve vy = ax® at (a, &) is

(o, 8) 3G Hgo y* = ax’ 0% whoow JEdmo
(1) x+2y=3a (2) 3x—dy+a=0
\H x4 3y =T ) dx—3y=0

£7. The angle hetween the curves y2 — 4x + 4 and v = 36 (% - x) is

Bgen P =dr +4, y¥2=36(9-x) v igEeo
(1) 30° (2) 457

(3 60° - 900

68. If m and M respectively denote the minimum and maximum of f{x} — (x — 17 + 3 for
x & [—3, 1) then the ordered pair (m, M) =
xe[ 3,1]8 fx)=(x-1F 1 3 8 535, 109 Jovden S m, M e o0, ey
Lgéauﬁaﬁgp {m, M) =

0y =319 ey 3, 19)

(3 -19.3) () 19,-3

Rough Werk

21FP
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69, The length of the subtangent at {2, 2) to the curve x> = 2y* is

hiEo st =2y" 8 (2,2) % By

E 2008 A

5 ]
(1) 3 \IZ'J/S
2
2 3
(3) % S
4yt Bedy? dz, &
T0. !f;r.:se.'v.‘:'i( R then x A + ¥ By =
+ vt - &yl Jir oz
o= SEC_] [RA _:;:- },Ex }r] Em&, H:}c}ifj} x ﬂ_; + }" E? =
(1) cotz _ L 2 cotz
(3) 2tanz {4) 2secz

1. lff e* [1 —~ Smj) dx = f{x) | constant, then Hx) -

l--cosx

j a"(lﬂj dx — f{x) + Eiﬁ&agﬁg wone, Hé;,;'fﬁﬁ& f{x) =

1—cosx

j s : | {2) e*cot [%)

] {4y -~ ccrt[

(1) mm[

\{Jf)'/—c"mt

s b=

e |
SR

Rough Work
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T2 Ii'ln=.]‘ s e dy fornz1,then C-L in-I =

nx= 15 In=_J- x“-c“dxum:aéc-ln+n-ln_]—

s @

3y e* (4) x"+eo

73, If j g {1 + x) - sec? (x e*) dx = f{x) + constant, then fix) =

j e (L +x)- sec? (x ) dx = f{x} + ‘.&';‘5 éosps wond, fx)=

(1) cosixe} {2} sin(xe")
(3) 2 tam! (x) L4F tan (x o)

1
74, J'xm [—xde=

]

m z @ 3

® 13 T
Rough Wark T o -
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ni2
7%, j sin | x| dx -
—-nil

Iy 0 (2) 1

32 @

76. The area (in square units) of the region bounded by the curves 2v=y? - l andx =0 s

HEres 2e=yi - 1, x =0 08 Howg (HF% Froge (SSUPH oot |
1 2
W 3 3

3 1 4 2

71 The solution of the differential equation

dy _xy+y
dr  xylx ¥
dy xy+y
wHEed Handdmo dc =y br § oS

(1 x+y—log(%j

(2) st y=log{Cry)

3 x-y-— lng(%]

W

Rough Work
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78. The solution of the differential equation

dy x_dy+1
dx - 2x-dy is

wifed HESme —E-"—ELJ:— 8 >&d

de  2x-
e (- 2y +2w=C () (r—2yP+x=C
() (x-2y)+2x2=C (4) (x-2y)+x2=C

79. The solution of the differential equation

%’}-—ytanxmcxsecx 15

wHSus HDarsdoc %xz— ytanx=e'secx § gD

() y=c'cosx+C \Brycosx=e +C

(3) y=¢e"sinx+C {4y ysinx=¢"+C

80. The solution of the differential equation

xrdy (' +yde=0is

waged ninEdmo ntdy — (¥ +y ) de =08 PG

(1) ¥=3l+C w2t y? = 353 log (Cx)
(3) ¥ =3x*+1og (Cx) (4) y*+3x) =log (Cx)
E:'::gh Wur?

15P



A E 2008 A

PHYSICS

81. The energy (E), angular momentum (L.} and universal gravitational constant {G) are chosen
as fundamental quantities. The dimensions of universal gravitational constant in the
dimensional formula of Planks constant (h) 1s

43 (E), Sefa |Ude Stan (L) Lsboto Dy oddg Doro¥iw (G) |Srgard oriesm
SingioB, Frob Jomosin (h) wBariped” Mg ey boroshn (G) Sy D8

o @ -1
5

3 3 @

— M ) ) - £
82, Thecomponent of vector A =a 1 + 2, j t+a,k along the dircction of i —} is

B A =aw? +%}+a££ umg,ﬂﬂuégr woddw i —_? B %t
() ax_EL_f'-i_a:. - (2) d =iy
e, - a )2 4 (a,+8+a)

81. 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 refurning (in
secomds) is

¥ S Jo ol DY Despm Dt DERO Podnd® HiY JH T Mo,
sy BOR Py, KR S’ SHEe drdty 38 Hod Dodifh FEardE bE
D0 S5 2od 58 srohn (REved’)

(1) 2t | W"[Héﬂ t

(3

it
5 . 4

%l

Rough Work
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If a body is projected with an angle 8 to the horizontal, then

{1} its velocity is always perpendicular to its acceteration,

{2) itz velocity becomes zero at its maximum height.
its velocity makes zero angle with the horizontal at its maximum height.

(4) the body just before hitting the ground, the direction of velocity comncides with the
acceleration. _ '

2% S Bhes Darodoeds ‘0" Fndnd D805 B, |

(1) @ Bisw, oo Sdarld wowor dotwokb.

(2) f‘iﬂﬁ’.aq_;}_é;: a‘:cé oo D -‘i:ﬂégé:é_}éaufb.

NBPOR D H8 GnD Fiie B0e BirosEhes 3h Sovte trdgi

(4) ddod DD =3 dwod i 8% 00 Sgekn HFST Sotnod.

8BS,

A river of salty water is flowing with a velecity 2 m/sec. If the density of the water is
1.2 gmf'e.c., then the kinetic energy of each cubic meire of water is

w8 SRS ady M 2 misec o8 [HEIrod. I8 Fodd 12 gmice wond,
iyt (B8 SHDOSS Ko K= 41

(1) 2.41] (2) 241

H 24 KD ' (4) 48KJ

B6.

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

8 wod ‘h7 ) ok ¢ Lﬁ@gé{gb Hestidn o dSolvod D830, v wod TodaD
Sy 28 Lvod [DafrdloDd Awdo Sk,

(1) h(l-2¢3) @ h(l +2e)

(3) h{l+ed) @) he?

Rough Work
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87. Two particles A and B initially at rest, move towards each other, under muwal force of
attraction. At an instance when the speed of A is *v" and speed of B is ‘24", the speed of
centre of mass {c.m) is ' :

Zero | 2y v
{3y 25v _ 4 4v _
Do HBS' 4% A ook B el ddHw S eddw worol a8 B
20878 &8 Shevebamow. a8 Snobdnedt A Srdn v bais B Shiw 2y sadd,
=8 |Spo-g Solin ) 56
W Adgo 2 v
(3) 25v 4 4v

88. Starting from rest, the time taken by a body sliding down on a rough inclined plane at 43°
with the horizontal is, twice the time taken to travel on 2 smoecth plane of same inclination
and same distance. Then the coefficient of kinetic friction is

Sy 18 &od achwidl By 45° Ten Eabn Ho N dodw od
rdarnd b stody, wod Fw Fody do 5D duiy Phod wod arddy
e SarRd DT sverd8 BP0 wondt, v Trwdoln fdo hrdln Dok

(1) 025 (2) 033
- {3}y Q.50 AT 078

89. A steel wire can withstand a load up to 2940 N. A load of I'SIJ kg. is suspended from a ripid
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 through the position of
equilibrium, is _

2940 N zeoedy 003 o oo 86 o8 058 150 Kg o6awd 58, Judd LNl
SR ugrdne Wwod |Berddrd, gy Do Qﬂﬁboiﬁ el Sy LhE
BHX08 sogrwol, Dowd Fodin ol 8% Dobowdrin MER Emin.

(1) 30° 2y~ 60°

(3y 80° {4) B5°

Rough Work
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90. The moment of inertia, of a thin circular dis¢ about an axis passing through its centre and

perpendicular to its plane is [. Then, the moment of inertia of the dise about an axas parallel
to its diameter and touching the edge of the rim is

8 Deeddd Hygrstd OF (Bgo-t Sodiw rhogr, e wonorr ad) vk Syars
wdd prabin Jwl L udygrsed OF ogards Jdroddont godur, ord) wothils
23085 GD e (Sarg adite i,

M 1 @ 21 £3) %1 \_(dr}/“%l

91.

The orbit of peo-stationary satellite is circular, the time period of satellite depends on

{a) mass of the satellite

-{b) mass of the Earth

{c) radivs of the orbat
{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(c) A (b), (c) and (d) |

W& 06 DO SEpST Gy o8 aBidmn Guly HEn Dyersdhe. wowd, SHirL
CinEy, udlnsrown, & |Sob worul uerliDd Boli.

(2 ed|Hardn Sy 1SRgord

(b) Wi EnE) (KS¥gUeR
(c) 8gg orgargaw
@ S GHBSwED o, GBI .

¢ (Bod 86" O D0adh 7

(1) (a) gD L2 a), (b}
3) (@), b)) ey (b), (), (d)
Rough Work
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A particle is executing simple harmonic motion with an amplitude A and time period T. The
displaccment of the particles after 2 T period from i3 initial position is

M A (2) 4A () 8A (Y Zero

o Seodw A SoBd BB Wbk T wigd sodull KUY drondd Soking® &b,
IT sroin Shard edoin Qo) 6 [Foiis owd §D Frdin bod

(1 A 2) 4A (3) B8A (B g0

A load of 1 kg weight is attached 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 a
wall, then the load ix pulled horizontally and released. When the load passes through its

lowest position the fractional change in length is (g = 10 m/sec?)

3 mo? g P Progin, Dbty 10" Nm? ool heddvi fo beo B DB 1 ke
wroedy [Ferd Sobwdold. 8 Bodd DINL FEd w8 P FHhadsd
Showrd, ¥ grora) E@z Sdroddom oeh 00HHE, e ddn Jdndid Doy
o ed Bttt oo grgidnd’ Ry er i (fractional change) (g =10 m/sce?)

10 (2) 1o 3y 108 4 10*

94, The surface tension of soap solution is 0.03 N/m. The work done in E!nwing te form a soap

bubble of surface area 40 cm?, in Joulas, is

Dusy 6 Gy Sosigd 003 N/m, woud 40 em? b8 ;_me:s;'ﬁ:a e deoy
wsdhriid drchod Sohdotd o8 (2 dush) :
(1) 12x10% (" 24x 107 (1) 12 x 107 (4) 24 % 10~

95, Two rain drops reach the Earth with different terminal velocities having ratio 9 : 4. Then the
ratio of their volume is
Bods By Dl 3k, 3 Stk Imos’ el ehoro. with Fme D8
9:4 woud, sdypd v HFH WS b HhEroer o 8. '
1y 3:2 Q) 4:9 (3) 9:4 3708

Rough Work o
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One litre of oxygen at a pressure of 1 atm. and two litres of nitrogen at 2 pressure of 0.5 atm.
are introduced into a vessel of volume 1 litre. If there is no change in temperature, the finzl
pressure of the mixture of gas (in atm.) is

] Hd?&?aaoﬁﬁ ﬁlriéém & £aiy 2.8 Sty &9352:15, 0.5 H@&Eﬁgcﬁ5 Fate PO ixéé)ibl
2 buBo FE'S, 1 bude ddsnireiy ol FESE B3 Dfard, aFiss
S &ToB, v orowy) (i Gy ol ik, (utﬁg{?ﬁ;oﬁﬁmﬁ*)

(h 1.5 {2y 2.5 (372 4 4

97.

There is some change in length when a 33000 N tensile force is epplied on a steel rod of area
of cross-section 107 m?. The change of tempetature required to produce the same longation
if the steel rod is heated, is {The moduius of Elasticity is 3 x 101" N/m? and the coefficient of
litiear expansion of stegl is 1.1 % 10™5 /o). '

33000 N © #iger werd, 109 m? w@b'd Irugd S0P, S HAp
BErRo D, ovd SEHE° Fod Drdyy B0 fen 540 FaTD, SdHS® vod
Sty BHED coiardl sbolib aFHSS” Erd

(oo PBIPBES omEHs 3« 101 Nim?, oo B w85 fomldn 1.1 x 1075 /C).

(1) 20°C (2) 15°C Ne- Bl Ls @) 0°C

9.

In the adisbatic compression, the decrease in volume is associated with
(1) increase in temperature and decreass in pressure
(2) decrease in temperature and increase in pressure
{3} _decrsase in temperature and decrease in pressure
increase in temperature and increase in pressure

RERE PBAS’ oF oy HoB IS, od b DEdrmdy BHhdh SoR0RalR
(1) Ao won, besdbn S, (2)  GFAS 8n, badin DLW
() AS Sh, bastn &, @Y ARHIS BOR, bESES DA

Rough Work
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Which of the following is true in the ¢ase of an adiabatic ptocess, where 7= CFFC? ?

\.G'l’)/ll"l ¥ T" = constant

{2} P'T'Y = constant

n

(3} PT" = constant

(4) P'T = constant

$TSE @RS & 800 ed’ B JowEh y=C,/C,?
\_(,P]’/P]""TT=§5E&‘-J

(2) PITIY = Hddw

(3) PT'=Hodn

4y P'T= '{g&iém

100.

Two slabs A and B ot equal surface area are placed one over the aother such that their
surfaces are completely in contact. The thickness of slab A is twice that of B. The caefficient
of thenmnal 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

tact of their surfaces 1z — .
contact of their sur I JFHLOYVE.('_.{: UH'_Z'FCJHE

SR abbde Frorges Ho A Rbov B of Sodk &R BRnudy wiowp
W0eEB a8 adbdorw rom J8¢Nedis doord. A Oy Glusy dwoddw, T B3y
DoorS Todh Sn. A Oy agerdrs hefan B By @Rovirs ol Do,
A Dy Al durdy 100 °C B Ddak B B3 Jodn Sordn 25 °C B &GouD,
ﬁ;}ﬂ;éﬂ:&’;ﬁ: f.f:cé ﬁa;.‘[‘Lﬁo‘.i

(1) 15°C (2y 45°C
(3)y 55°C {4y B5°C
Rough Work
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101, When a sound wave of wavelength ‘A’ is propagating in a medium, the maximum velocity
of the particle is equal to the wave velocity. The amplitude of wave i

A $8oK By BONG $3Y $¥orren el ArRSNE® st Sokdmron.
OIS WIS o KOG Hhs, 860K IS Shridod, Solh HODS Dewd

A

(1 2 @ 3
) s

ﬂ (4) 41

102. A car is moving with a speed of 72 kmph towards a hill. Car blows homn at a dislance of
1800 m from the hill. It echo is heard after 10 scoonds, the speed of sound (in m/see.) is

¥ S8 fobls T2 3.5 SR BHurdped. T Fodk 1800 m. &rdand®
dnapdh SRS W Irfodod. s B8N 10 BEHeS” Nod en Stk (m/sec. &%

(1) 300 (2) 320

Or 340 4) 360

103. The refractive index of a material of a plano coneave lens is 5/3, the radius of curvature is”
0.3 m. The focal length ol the lens in air is

2 Sde Hrsd Sul Sord HIUES modle 53, JEde ogEgam 03 m
ewond, mOS® wihE yrgodidn

045 m ) -06m

(3 -073m (4) -1.0m

Rough Work
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104, Statement (8) : Using Huygen's eye piece measurements can be taken but are not correct.

Reason (R)  : The cross wires, scale and final image are not magnified proportionately
because the image of the object is magmfied by two lenses, whereas the

¢rass wire seale is magnified by one lens anly.

ldentify the correct one of the following :

\_ﬂ'j'/ Both {5) and (R) arc truc, {R) cxplains (S},
{2)  Both (5} and (R) are true, but (R) cannot ¢xplain {S).
(3}  Only {8) is correct, but {R) is wrong.

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

g (S} TSy 8§ Serwd) $3@rhol Sodor SREWNG), 50 ol
OB TV, |

TIasn(R) @c}:@ﬁw, e Ddols &8 PDowdvmy e shErEhst
' Hégé‘ém Badzy, Jo [EST WYy v |D8Howdw Tud

Ebso Do BHgdihn DohT u%ﬂu@ﬁw fazrlu: ed BbEo Ry | B35
H&Eé&’m Dotuer o,

& (B0t At DB BOSLR 7

\_m/ (8) 2fon (R) e 2idypaw, (8) & (R) SOGH Jbde.

(2)  (5) L8ods (R) &v e, 57, (8) % (R) D0he dn o,

(3)  (8) Lo |83 SBoBhBa. (R) Sy,

(4) (S)abole (R)Todr vy

Rough Work

4r



L}

é E 2008 A

105. An achrumatic combination of lenses produces
(1) images in black and white
(2) coloured images
\,.{'3"]/ images unaffected by variation of refractive index with wavelength

{4} highly enlarged images are formed

Lhsee wHIE Ho@riin Hy SO HOSH bod
(1) [Pedcadven Send), Beo) 08 dodid,
2) Soibe padondo J¥ydd.
W 50 Bigin Hob b HESES Hrnkis, BE00ULNTR [HyrEhs WY,
(4) wIBET RS [HBDow Y.

106. In Fraunhoffer diffraction experiment, L is the distance betwsen screen and the obstacle, b is
the size of obstacle and 2 is wsvelength of incident light. The general condition for the
applicability of Fraunhoffer diffraction is

. [rRIFEE daErdod, L Bk, wdfierdd Dgiirdiw, b whEFYS HbErentn Lol
) beberoB o BYgholy KPOEPR. DEEKENSE (@SHFOE HHED eRtooNaIs
St NRESR '

he : bi
g >>1 @ -
o - B
T <<l @ 7=
Rough Work
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107. With a standard rectangular bar magnet the time period of a vibration magnetometer is 4
seoonds. The bar magnet is cut paratlel to its length into four aqual pieces. The fime peried
of vibration magnetometer when one piece is used (in seconds) (bar magnet breadih is
small.} is

rgrden B0l eohdy 0y GHRBrAOWHYE, S0l vkl ol Lrdiiy Soonds
soiw 4 DELw.  Somrobdosdy ol Pk Srodder el
S8 e DfEoeds. a8 grray S0 el osirdEhe’ eddE@rn, edds
srodm Swoh DEDoS® (Sod vaidry ol Fdeny oo HeeniEn)

(1) 16 | ) R

\(3')/4 (4 2

-108. The magnetised wire of moment ‘M” and length *F* is bent in the form of semicircle of
radius ‘1. Then its magnelic moment is

wy” ) 2M

11

3

% (4 0 {ZLero)

Balam o BEBONS B S EH P oldm ol iy M. 8 S T argdgiy o
@Qéﬁéum ROWS, w wukdy o (graudls,

W/:TM ) M

M
T

(3} @) 0{%rRgo)

Rough Work
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A charge of | pC 15 divided into two parts such that their charges are in the matio of 2 : 3,
These two charges are kept at a distance 1 m apart in vacuum. Then, the electric force
between them {in Newtons) is

| pC igordady o0 edvw 2 1 3 WnPd” acdin Tob XSy ETT
2o, uTododd Ardgane® 1 m Srddnd® dowld, @ &g Mgl
LT (Eﬁ:ﬂgé&.ﬁf&:@s} '

(1) 0.216 w2 0.00216
(3} 0.0216 (4) 2.16

110,

Two charges |  and ~q arc kept apart. Then at any point on the right biscctor of ling joining |
the two charges

{11 the electric field strength is zcro

\,42‘1/ the electne potential 13 7ero
(3}  both electric potential and electrie ficld strength are zero

(4) both electric potontial and clectric field strength are non-zero

+q Sabo —q Godk Dbecrdarudy of o8 pid Fod Er8ind® goBin o,
s e vom‘a‘wég‘o‘m‘ (Right bisector) 2 Do & I

(1) Degd B B Ardgdn
N2y D8 ErBROBS Arigin

(3) XingB LS Bss woam Dyl PBIOHS denden Ardghe

@) XugS S B Hdo Ngs TBIaLS Deviben Trgidin

Rough Work
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111. A current of 2 A flows in an electric circuit as shown in figure. The potential difference
(Ve — Vg), in volts {Vp and Vg are potentials at R and 8 tespectively) is

Dt Srdd KogB Soahing®, 2 sobolbo (24) 2Xgs (SShpod. R »0aks 8
© 95 SBIDS Jedden Vi bl Vg gond, Vi, — Vg & Deod Eguﬁa

(1y -4 ' {2} +.2

s +4 @ -2

112. When a battery connected acrbss a resistor of 16 Q, the voltage acress the resistor is 12 V,
When the same battery is connected across a resistor of 10 €, voltage across itis 11 V. The
internal resistance of the battery in Ohms is

16 0 DB%An Ko ol St o8 H‘gtaﬂ ::TJ'JJﬁa_ Toth Fhod EOLSNHM « Lt
Bodh Fdo o SBYALS Fsiw 12 V. of wgnb 8100 DEhnde J6E Brg
$0L8 o QS Do Fhe By SEDLS Pake 11 V wond, @ wrghd andy
$oBOESEL Lhus

10 ) 20

m oy Vo

25 4]

@ £ @ *
‘Rough Work
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113, A copper constantan thermuc;mple produces an e.n.f of 40 uV per °C. The smallest
temperature difference that can be measured with this thermocouple is 2.5 °C, when a
galvanameter capable of detecting as low as 107¢ amp. is employed. The resistance of thal
gulvanometer is

8 558 5ELodS SRatbifo B8 °C £ 40 uV © ixig8 ool ey wéng Bafnd.
106 A £00 Dk FedAlR mengae bl % #BArAcl), v &4 albifyo Fosion
w8 S8 H SIS F&iw 2.5 °C wovd, u o wéE DEFSE

(1) s0€2 \,(za/mm (3] 2000 @4 4000

114. In & galvanometer 5% of the tula! current in the circuit passes through it If the resistance of
the galvanometer is G, the shunt resistance ‘S’ connected to the galvanotmeter is

Soctius® [Shirod Bedin Dgss® 5% g movgee el thoar [Hhiripob.
& o b V8 EEL G vord, o8 0D Rod 'S’ aBfeisy Deaod

(1) 19G \.&7"’% (3 206G - (4) %

115. Two concentric coils of 10 turns cach are placed in the same plane. Their radii are 20 crh 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

L8 % o8 10 i do Sok oF Sods E’:\ﬁ ﬁma& 23 éf:nr;:é’“ &ofin udond,
ad argirganen mdare 20 cm oo 40 cm ;:ﬁ-:J rgoe Hodrm 0.2 amp WO
0.3 amp. & g LgETY Dhed” | HHiHaryen. T Ho|thw & wabar.os (b=
Send Bre®,

3 5 7 9
) i 27 S (3) 7 Ho @ 7 u

Rough Wark
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116. The number of rurns 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 coil is

28 HOHGHINST, (rEd Dbk Fn Soctiued® Kb Sopg 8D 50 B
200. (rgog Sooddy & Xpd Hordrin 4A son8 Tn dootdnd® gk
e Ers

\(})’/IA 2y 2A

(3} 4A 4 SA

117. X-rays of energy 50 KeV and scattered from 4 carbon target. The scaitered rays are detected
at 20° from the incident beam. The percentage change in wavelength approxamately
[m,=9.0x 10 kg, ¢ =3 » 10" m/sec] is

50 KeV » #8Ke X-BOmren, 28 57833 E:-ﬁdﬁ' 43¢ H0Tdmdn Soarow, DSOS
Dol Lderes, HO Sdwro 04% 90° Fabd’ Moo ddod Jgehn &0
By A drdar [m, =90 x 10 kg, c =3 = 10 m/sec]
Wln% (2)  20%
(M 5% ‘ . 4 1%

118. An X-ray tube produces a cﬂntinuﬂua. spectruin of radiation with its shortest wavelength of
45 % 1072 A. The maximum energy of a photon in the radiation in eV is
(h—6.62 x 1r 3 I.see, ¢ = 3 x 10% m/sec.)

28 Xray wrdiin 0838 306 eddyly dfdeind® €09 S6uk Qdghn 45 x 1072 A.
& DESertmdD DS Gk 10Y 4§ (eV 08
(h =6.62 x 10r34 J-sec, ¢ = 3 x 108 m/sec.)

B 27,500 (2) 22,500
(3y 17,500 (4) 12,500
Rough Work
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119, Fpp, F.and ¥ np 8TE the nuclear forces between proton-proton, nentron-neutron and neutron-

proton respectively. Then relation between them is

Foor Fop s Fop @0 300 e S@5%8, SrglirShmglers, Srgitrs{@iers o idg

Bo|d¥ awmenire BraR, O §od s oed Sogig ﬁozmq*eﬁl“gr{)oﬁﬂﬁ.

() F,=F,#F,

3118

(2) F =F, =F_
@ E =F - F

{4 FPP il F“P

120. Which of the following statement is not correct when a junction diode is in forward bias 7
(1) The width of depletion rcgion decreases.
(Z) Free electrans on n-side will move towards the junction.
{3) Holes un p-side move towards the junction. -

\(4‘)/ Electrons on n-side and holes on p-side will mave away from junction,

o H0D BEES HF 05" GoEHH, §1 (800 THS® IO HOGHE T,
(1) B 6 Sodkin Sl
(2) 0y e ?Jgﬂ“a SoFeSen o8 3y S,
(3) pRY e ?as-:m;, Sopgres, R0k BR) fduo,

\(J'f/nﬁ?{g} EFTIS LBk pﬂz’é:: Solgros NoBd drdorr ¥ied,

Rough Work
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CHEMISTRY

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

Lyman serigs, the energies associated with the electron in each of the orbits involved in the
wransition (in kCal mol™) are |

TE RS H6ErHSt of JogeS HoLgSEn oo BilwS [#3S° Hy Op 26388
¥ HDEGT RS Bowofolh K5cud’ 4l Jugrysu 1% 8. (kCal mol™ ©&¥)

(1) =313.6,~34.84 Sy 313.6, 784

1

(3) -78.4,-34.34 | (4) —78.4,-19.6

122.

FORRE

The velocities of two particles A and B are (.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

A HBo B wded Bod Soro doen H534 0.05 &bok 0.02 . 7. B GnE
5ok A Glog |SkpoeR 8 o Bi &d), &4 3(5°0 S8o Borge R

\(A-j’/E:I () 1:4

1 @ 4:1

123,

If the mass defect of SB” is 0.081 amu, its average binding energy {in MeV) is

(B! -Gindy (855gTeR 750 0.081 amu & owd e D Lo (Mev &)

(1) B.60 2T 6.85

(3)  5.60 (4) 586

Rough Work
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124. The atomic numbers of elements A, B, Cand Darez~ 1, 2, 2 + | and z + 2, respectively. If
‘B’ is & noble gas, choose the correct answers from the following statements :

(#) ‘A’ has higher electron affinity. (bl ‘C’ exists in +2 oxidation state.
{c) ‘D’is an alkaline Earth metal, :
(1) _ (a)and (b) {(2) (b)and(c)

(a) and (c} | {4) (&), () and (c)

A, B, C, D 3 Sirodive Hésrm ﬁcq:gr_u A 2 — 1,z,z1 1 obokre+2 ‘B ol
ity 49 ooy woud, |Bob JHbne Wod HDEHRH PRI woriEod,
(a) ‘A’ g dozreS WIS whEEw (b) ‘T, +2 s ¥ PED $OABOMOD
© L wkidt 38 &uyBE SSir
(1) (a)seBads (b) (2) (B)&daks (c)
Y (a) BBt (o) () (), (b) S0 (c)

125. The bond length of HC! molecule is 1.275 A and its dipole moment is 103 1. "The ionic
character of the molecule {in percent) (charge of the electron = 4.8 x 107% es.u} iy

1275 A,008 Bdeo &y HO smi &g- §3 (@vdgo 1.03 D wowdil, ¢ ompda
walrdd eerd T80 (QogrS HlgaRiin =48 x 10 1V e.sm)

(1) 160 (2) 67.3
(3)  33.66 W 16.83
126, Which one of the following is a correct set 7
\I-H/ H,0, sp*, angular (2) BCH,, sp?, angular
(3) NH,*, dsp? square planar (4) CH,, dsp? tetrahedral

\Bol ariSS® HOGHD 38 OO 7

\(4']/ H,0, sp3,. Erefahidn (2) BCL, sp®, BBl
(3) NH,*, dsp?, v$ebolf| . (4) CH,, dsp?, BiErirGS
-~ Rough Wourk |
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127. Match the following :

List-I

A

List-I1 (At STP)

E 2008 A

A} 10g CaCO > i 022410 CO
(A) & =8 decomposiiion ® :
excess [IC] . o
(B) 1.06g Na,CO, - (i) 4.48 lit. CO,
excess (1 .
C) 24g.C : i) 0.448 lit. CO
© 5 combushion (i) 2
55 O
D) 056g CO——— 2 (iv) 22411t CO,
combustion
(v) 224l CO,
. | Bob ordld 2 HItod
wefiae-1 a1l (STP %)
SR 50
(A) 10 (. CaCO; — — e iy 0224 s
_ o8 HC!
(B} 1.06 (=, Na,CO, — > (i) 4488.CO,
L5500 ()
© 24y C— m? > (i} 0448 HCO,
. BHEW O |
(D) 0.56|m. CO— E&o%; > (iv) 2248C0,
(v) 224&8C0,
The ¢orrect match is
DO e
A B € D A B ¢ D
\m_" v i i i (2) v i Wi
@ v i i i 4y i v i il
Rough Wark
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128, What is the temperature at which the kinetic energy of 0.3 moles of Helium is equal to the
kinctic encrpy of 0.4 moles of Argon at 400 K 7

5 SgAHS 55 0.3 Irdo Indabo okang, Kdets, 400 K aZf(hs &3 Ko 0.4
Frde ¢S aeoivd) Hds 158 Shrbin 7

(1) 400K @) 8MK

U 533K 4) 300K

129. When 25 grams of a non-volatile solute is dissolved in 100 grams of water, the vapour
pressure is lowered by 2.25 » 1071 mm. If the vapour pressure of water at 20 °C is 17.5 mm,
what is the molecular weight of the solufc ?

25 . sarinBo (@Dl 100 (e, J86” ¥8ADE% i baithy 225 % 107 ..
SRR, NEaIE, iy bashn 20° . £F 17.5 S wowd u orddin Gy
B EET Biaw SJod 7

{1} 206 (2) 302

@ a0 (@) 276

130, 50 ml of H,O is added to 50 ml of 1 x 10~ M barium hydroxide solution. Whal is the pH of
the resulting solution ? |

50 2.0, 582 50 2.b. & 1x 103 M Fooko PT@EYE [@HordS Subm G
(oo Sy pH o ?

(1) 30 2) 33
w110 4y 117
Rough Work
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131. Assertion {A) The aqueous solution of CH,COONa is alkaline in nature.
Reason (R) ; Acetats ion undergoes anionic hydrolysis.

The cormest answer is

\(«1’}/ both (A) and (R) are true and (R} is the correct explanation of (A).
(2} both (A) and (R) are true but {R) is not the correct explanation of (A).
(3) (A} is true but (R) is not true.
{4 (A)is not true but (R} 15 true.

D9y8%0 (A)  : CH,COCNz 2o [@raesan g8 Sgamain S8h fotuody.
émin (R) @ 08E ward, sdoiruse JEin Dotwdiod, |

P GINS e !

N (A) EBaf (R) oo Dadu , (A} § (R) DOSS DSde,

(2)  (A)SBaol (R) e Deassiw. 523, (A) £ (R) 20EH& oblier 578,
{3)  (A) Dafw. =0 (R) Dauis gedi.

(4 (A) Dezdo woeh. 5o (R) Deeik.

132. When same quanlity of clectricity is passed through aqueous AgNDaland H,80, solutions
connected in serics, 5.04 x 1072 g of H, is liberated. What is the mass of silver (in grams)
deposited 7 (Eg wts of Hydrogen = 1,008, silver = 108)

SSHABS 0BG AgNO, H,50, so|ddre MHod SErd H0Nraod” Mgl
Sotecd Ih, 5.04 x 1072 (riwe Fes ol IWEEHS, 05D Mowd heyd
Ggor® (. &%) Jod ? (freg erores A Ed ~ 1.008, hogh = 108)

(1) 54 . 2y 054
5.4 {4) 108
Rough Work
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When clectric current is passed through acidified water for 1930 seconds, 1120 ml ol H, gas

is colleeted (at STP) at the cathode. What is the currenl passed in ampores 7

eiofyd DY fhom 1930 bEde soo g dodm, sFE & 1120 .8,
H,, weofuiy (STP 2) deutdd, oy eodahd Kigh Bodaddd ?

{1y 0.03 {2y 050

@ 5.0 | (4) 50

134,

135.

For a crystal, the angle of diffraction (26) is 90° and the second order line has a d value of
228 A. The wavelength (in ;1:! of X-rays used for Bragy's diffraction is

TIrneavvect oftions
2.5 ‘pﬁ;}éﬁé?’m UM &Séoﬁ HoREs |SirosDE DEGHE 0 (20) eu 90° . A0 d dend

228R. wowd | B GRS addrelS X-8are $or BYg (A o &

(114 (3 200
{3y 2.2% 4y 4.00

In a 500 m! DNask, the degree of dissocialion of PC at equilibrivm i 40% and the inttial

amount is 5 males. The value of equilibrium constant in mollit”! for the decomposition of
PClL s '
5

2f 500 .8, 2 s, PO DPAH0G 40% , |Erbodf HORPEEY 3 i wow,
P, DA S88 SE PurosR) e (R &' © &)

(1y 233 2266

(3} 532 (4), 4,606

Rough Work
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136. For areversible reaction A e B, which onc of the following statements is wrong from the
given chergy profile diagram ?

ef 3
A

Reaction Coordinate
{13 Activation encrgy of forward reaction is greater than hackward reaction.

(2}  The lvrward reaction is endothermic.
\.‘{.21’/ The threshold energy is less than thar af activation etlergy.

{4) The energy of activation of forward reaction is equal to the sum of heat of reaction and
Ihe energy of activation of backward reaction.

2.5 B0HE 3dg A === B 0, | 500 H&E0 verdom, 858 Sobads I soso Sdp Y
o]

A
zﬁmg EAEn

(1) P 58g Gy s8ed 5 BT $og Tk, cdas 45 K5y H s,
(2) DT BBe AP e
G177 wtons 48 (RS 1) ades 48 g8 85,5

(4} DFrd S8 Bof adad %3, $Behn Wbak 88 Wl wBRs 8
s Sardhy,

Rough Work
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137. Caleulste AH in kJ for the following reaction

Cg ! Oy — > gy

Given that,
H,0,, +Cp — O+ Hyy AH=1131KI
1
CGLE.}+2 Dzm — CDE{E] AH— 282 k]

1
H?{E‘J Ty Uztgj - > HZO{g] All= —342_14.‘]

C’[ﬁ.m f U?-tm“r — — (0

aﬁ:ﬂga}&é RS TP by

e g AH Devsids 8. & of 0§ otiod.

ao™)

L0, + Cgy  —— COt Hyg AH =4 131K

! -
CDfm""i D?.[m__} il?t.'::':m__,,tI AH =282 kJ

1 .
Hy * 7 O > Bl AH= 242 kS

L 393
{2y +393
{3} +0655

(4} —633

Rough Work
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138, Which one of the fallowing graphs represents Freundlisch adsorption isotherm 7

(300 oIS PrawoBBS 88 Fie Sriie: S Srdod 5 06 7

4

(1) log&
log p->

1.
(2) Iug% \\
log p>

W"Iﬂgﬁ
logp»

+
(4) log /

log k-

139, Which one of the tullowing reactions represents the oxidizing pmpuriy of IL,, 7

Eok 8¢ H,0, Giuty eivEdn SR Beoy) &g 6 ?
() 2KMnO, 1 SISO, + 5H,0, ——— K,80, + 2MnSO, 81,0 + 50,
(2} 2Ky|Fe(CN)] + 2KOH + Hy0, — - 2K, (Fo(CN)] + 2H,0 + O,
(3)  PbO, +H0, ——— PHO+H,0+ 0,

W K1+ HSO, 4 H,0, — » K,S0,+1, 4 21,0

Hough Work
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140. Which of the following statements are corrgct for alkali metal compounds 7,

(i)
(i)
{111}
{iv)
(1)
(3)

Hupemxidj:s are pararnagnetic in nature.

The basic sirengths of hydraxides increases down the group.

The conductivity of chiorides in their aqucons solutions decreases down the group.
The basic nature of carbonates in agucous solutions is due to cationic hydrolysis.
(i), i) and iii) only \(3” (i) and (ii) only '

(i1), {ii1) and (1v) only {4) -(iii) and (iv) only

86 S0 Bodril Sorgrob, (Bob Jbdnes” KOG D 7

(i} 5mbE wByden Jrur 9obdT o8 S8 S8A dodrow.
(i) 3 @ESydhe g $8dw |drpd’ hol ol DobHCE.
(ili) = jorames® E'GMe XgergirEs (e el (Bodd Sihavcd.
() o (Emos® ST Ee 50 G0, Shatrie ao JFhmi Hud Solbiod.
(1) (i), (i) Sobay (i) 85 w2y () B e (i) S8
(3) (i), (iil) b (iv) Eresd (4 (i) dwdak {iv) S0
141. Boron halides hehave as Lewis acids because of their nature,
(1) Proton donor : (2) Covalent
\.m’fb‘ic:ctmn deficient (4) lonizing
Beerdidn deod Fovd Sk ararr Sagr e [@BSroL.
(| erS hde (2)  Sadiradob
\4&)/.3«-.}@51?35 o] (4 sobdEsm
Rough Work
51 P
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144.

A\

ldentify B in the following reaction
1000 "C - Carbaon

H,5i0 y A -» B+C
450, —HECI A » B+CO

(17 Corundum (2) uarez
{(3) Sihca Carborundum

(B0B S8 B ¥ $BoS0d,

. 1000 °C NS
1,510, T A —-——rf B+ CO

(1) ook (2) wwGE
(3)  2dg W e Egodo

E2Z008 A

The correct order of reducing abilities of hydrides of V group elements is

V {findy Sarese Tranhe Sabdten s Giuk, S0qS (S
Wb NI, < PH, < AsH, < $bH, < Bil],

2) NH,>PH, > AsH, > SbH], > Bill,

(3) NH, < PH, > AsH, > Sbli, > BiH,

(4)  SbH, > Bill, > AsH, > NH, > PH,

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

(1} 9and4 (211 and 4
{3) 4unds . (4) dand9

=,

DS G éwgasﬂ‘mm?"muﬁ&:ﬁﬂ Sy DBk B woitue Sope Db
(1) 9 fbaks 4 W11 B0k 4
(3) 4500LE. _ 4) 4509

Hough Work
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145, Which one of the following reactions does not occur 7

(0B iS® O 58y wards ?

(1) F,+4 200 » 2F 1 Cly
\j,})/ CL+2F ——— 2C1 +F,
(3) Br,+2l ——— 2Br 41,

(4) Cl,+2Br —— 2C[ +Dr,

146. The compound it which the number of dz —pr bonds are equal to thosc present in CI0,

clo, & & dre - pr 2000 ﬁoq:g&" Barnom dr pr moqs"e:»;.'l S0 &y
SROLISY
(1) XeF, UBKe0,
{3y Xel, {4y XcF,
147, [Co(NYL,) S0, ] Brand [Co(NHy)Bt] SO, are a pair of isomers.
L(—l‘]'/kmizaticn (2) Ligand
{3) Co-ordination (4) Ilydraw
[Co{NH,);80,] Br, |Ca{NH;),Br] 3Q, &0 2.5 2ach . ErdyaTEen
W e ctogEas @ Brob
(3) Seddas (4) ds
Rough Werk
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148. Among the following compounds, which one is not responsible for depletion of ozonc -

layer

Bot dap¥iredt 4455 Y i sHEmin =06 D& 7

\L}]’/L"H4

NO

(2 Crcy,

A

149, Which ol the following compound(s) has *7 confipuration 7

[Bud +08" 28 70 Derginbide SO0 dotuod ?

CE "-‘ ;Bi’
L. -’

H" - *F

i . s F
1I. -0

HY ~ Br

Hr - - CH
m. cc=c! 7

i/ " H
{13 lonly (2) " Il only
(3) Tlonty \m‘/r and 111
(1} ] s 11 &) 855
(3) I i LT 150D

Rough Work
54
s
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150. According 10 Cahn-Ingold-Prelog sequence tules, the correct order of priority lor the given

EIOLPS 15 :

5% - a8 BY - (Derf el gw F&oﬁ;é::rbe:- (s Ban, T e 00D (S ;
(1) -COOH=-(H,0H> OI>-CHO
(2) - COOIl»—CHO »—CH,OH > - OH
(3) =OH>—CH,0IL > - CHO > - COOH

\4f” - OH > - COON » - CHO > - CH,OH

151. What arc X and ¥ respeciively in the tollowing reaction ?
Y X
Z-product «—-  — 2-Butyne — —— E~ product
b Na/NH,, . and P/BaSO, + H,  (2)  Ni/l40°C and PA/BaSO, + H,

(3) Ni/140°C and Na/NHy (4) PABaS0, + H, and NaNHy,

|80k -éﬁgt:rcﬁ{ Y oo sl

X.
Z—ﬁﬁ“ﬁ'\j&émt - Z—EDEQEE_J ————E dﬂgﬁéép

wr Na/NILy ., 500t PUBaSO, i H, (2) Ni/l40°C 0 Pd/Bas0, + H,

(3)  Nif140 °C fobots Na/NH, (4) P/BaSO, | H, %00k NaNIly,

Rongh Work
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152. In wiuch of the fallowing reactions, chlorine acts as an oxidizing apent ?
300 SEues’, 505 o wlyEdcam HATH i W6 ?
(1}  CHUHOH + Cl, ——— CH,CHO + HUY

(i) CH;CHO+CJ, —— CCL . CHO + HCY
. hv
(i} CH, +Cf, ———— CH,C/ 1 HCI

The correct answer is
0y (@)only -

(2) (i) only

(3) (i) and (iii)
\(m/(i], (ii) and (iii)
ROGHD BTG

(1} (i) sov8ed

2y () | S5

3) (i) Seboks (iii)

i, (i) suB oS (iii)

Hough Work
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153, The correct order of reactivity of hydrogen halides with cthyl aleohel is

*

230 vo) Hend, Tr|Fas SPPde xﬁmgfirbé Beod RHOEDR | Sandn
(1) HE>HC/ > HBr > HI '

(2) HCI>HBr>IIF > HI

(3) HBr>HC> Hi > HF

i~ HI > HDr > HC/ > HF

H,

154, The IUPAC name of C.H, -0-CH is
: 'H
3

(1) Fthoxy propane
(2} 1, 1-dinmethyl ether
(3y 2 LCthoxy isopropang

\_jﬂr}// 2-Ethoxy propane

H3
C,H, -0 C\H G, IUPAC s
CH,

(1} dogrdyArod
(2) Ll—g&@ﬁéﬂ;ﬁs

(3) 2-8igrdy Fol R P
T 2-Seardy [0S

Rough Work
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Acctone " on addition 10 moethyl mapnesiom  brornde  fornms a complex, which on
decomposition with acid gives X and Mg{OH)Br. Which one of the following is E ?

WG, s Biyhodo (R D& Dodulin Db wl LIPS ﬂm‘u'ﬁl T CTSTAT
g Hodd m:‘im Héaa‘mﬁs DOErAR Dod, X WwhHoky Mg(OH)Br o ovipod. (Bod
a5t X DA *?

(1) CH,OH W (CIHL,) COTI
(3) (CIL,) CHOH . @ CHOA0H

Identify A and B in the following reaction

CI, - CIL, -~ 5o CH,COOH % CH,CH,OH
A B
(1) HI+Red¥ LiA/H,
(2)  NifA ' LiAMH,
G LiAm, HI+ Rod P
4) Pd-BaSo, Zn + HCY

. |Bob iTgS” A, B o S&uine H080ded.

CH, - CH, B CH,COOH —--ﬁ—;» CILCILOH
A : B
(1) I+ QB F LiAH,
{2)  NiiA LiATI,
\@r” LiAM,  HII 80P
(4) Pd—BaSO, _ Zn + HCH
Rough Work
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157. The structure of the compound formed, when nitrobenzene is reducud by lithium aluminium
hydride (LiAMH,) is

HETodI B BHONO @wgbﬁoﬁ& @k (LIAMLY) d8 Zohietn Hatm 88
SEn i Gy Jomer s adpor

v @<
H I

NHOH

@

(4)

Rough Work
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158, Match the following
List-1

(A)

(B)

(C)

(D)

Qxyhemoglobin
Aspirin
Hemaglobin
Chlorophyll

(S0l ot maadod :

aliay -1
(A)
(B)
()
0y §tfed

o8y FARHOS
iy o8
SECEDS

The correct match is

E 2008 A

List-II
(1)  Analgesic
(ii) Oxygen camers
(iif}
(iv)

{v} Fe!" paramagnctic

Photosynthesis

O] of winter green

emiio— 11
(i)  wroe Dl (DoOhE)
(i) odyus derer
(1ii)
(iv)
(v) Fe?" dror wabdmodiuw

88emasy DoOIrit (3%
wond oi Dobd |fio

DO w:
A B C D
L vy ) )
) vy G 0 i)
(3 Gy @ ) Incosvuct ;tt'gmg,
) Giy ) .
Rough Work
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159, 1f I;Tw is the weighl — average maolecular weight and Iﬁn is the number-average molecular

weight of a polymer, the pely dispersity index (PDI) of the polymer is given by -

28 ardifnd Q%osy, Bitdy ard woy oS I:{w, R Tat-oy éospg epEm ae o !ﬁn &5 LM
w SOE Gng) 30 Fnes SrdSD (PRI 3900 Sondo,

M Y
Iy — Vo7 gl
M,, M,
o 1
(3) M, xM, )
MW )':Mﬂ

160, Hydrolysis of sucrose with dilute aqueous sulfuric acid yiclds

W'/l 1D —(+)~glucose; D () — [ructose

(2) 1:2D-(+) glucose; D - () - fructose

(3} 1:1D={-)—glucose; - ('} lructose

(4} 1:2D —(-) - glucose; 12— {+) fructose

o8 D Herb0E iy s’ we It 20bEHH ©DoBD
111D - () - rEE D - - BEE

) 1:20-(¢) GBS D-()-(BES

(3) 1:ID-)-HEE B H-EEE

@) 1:20-()- frEE D-(-PFS

Rough Work
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