Booklet Code E 2009 A
Time : 3 Hours Marks : 160

Instructions :

1.

Each question carries one mark.
|58 SNE e Sy Kok
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 OMR Answer Sheet, separately supplied to you.
BIHS S 18 FHP OGBS ISEIMSH ISP ™AV Hrdod w08
1,2,385 4 3 ad)S OMR S&roed SES06® ($HE Sowodods Somgie
2855 HB 2058 Sorr DO IB .

MATHEMATICS

Iff: 2, 3] > R is defined by fix) = x® + 3x — 2, then the range flx) is contained

in the interval :

f:12,8] >R Afle) =2° + 3x - 2 0 DO flr) ghd ¥OAS o&do

1) 1, 12] & [12, 34]
3) 35, 50] @) [-12, 12]

xelR : 3 21_21 eR ;=
x° +4x° + 3x

(1) , R - {0} 2 R-{0, 1,3} =

Using mathematical induetion, the numbers a,'s are defined by,
Gy = 1;a,41 =302 + n+a, (n20).

Then a, =

KedarNado addmhon a', o,

=32 +n +a, (n208)r DgDowrs.

@y = 1, A1

@a’n;ycban=
(1) nd +n?+1 Cﬁ/ns—n2+1

@) n® - n? @) n®+n®

Rough Work
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4, The number of subsets of {1, 2, 3,....., 9] containing at least one odd number is :
(1, 2, 8,....., 9} &° 8J80 w8 BY SomgHh FOAS GFIWe Sowg :
(1) 324 (2) 396

@ 496 4) 512

5. p points are chosen on each of the three coplanar lines. The maximum number

of triangles formed with vertices at these points is :
Sech $8dah Tpo FED Bor p Dothdhen JodFIEK. b Dohhe
| SE 90:03 tio @here HOE Nowg :
1
(v p*+ 3p? P) §(p3 + p)

4
W | -"2—(5;: - 3) @ p’4p - 3)

6. A binary sequence is an array of 0's and 1’s. The number of n-digit binary sequences *
which contain even number of 0’s is :
0w, 1T e o8 ’&a’ ©H0EDH AglogrghFsho wourd. c‘éﬂéom"ga’ 0w
8o n-©03e 65591?;3(&@’&‘0_ Somg

?1/2"’1 @ -1

% N 2 4 2

Rough Work
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2,12

% The coefficient of x** in the expansion of (1 + x%)° (1 + &) (L + x24) is :
1+292 1 +2 A +2™ 25606° 2™ Heko
(1)  12C, \2')/1206 + 2
3) 12C4 + 4 (4) 12C; + 6
8. If x is numerically so small so that % and higher powers of x can be neglected, then
3 -1
(1+-23i]2.(32+5x)5
is approximately equal to :
2 €D Frever JOT oS x Sogrgdl s w8 DS3IS
3 -1
[1+%}2.(32+5x)5 GSPED, Deoss :
32 + 31 31 + 32
UJ/ x @ X
64 64
31-32x 1-2x
T f‘” 64
1
9. For |x| < 1, the constant term in the expansion of a1 (z_2 8¢
1 AR
] < 1.8 12 (x-2) cgtf S&o :
(1) 2 @ 1
1
@0 | ‘4’/'5
Rough Work
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10. %(e" +e®*)=ag + aqyx + agx? +....=
e

2aq + 23a3 + 25a5 L =
1 e ' @ et

@ 1 0

11. Therootsof x-a)x-a-1)+(x-a-1)x-a-2)+(x-a)(x—a-2)=0,
a € R are always :
(1) equal (2) imaginary
tﬁ)/ real and distinct (4) rational and equal
aelR8 x-a)x-a-1)+@x-a-1dx=-a-2)+ (x - a)
(x-a-2)=0 srow dopde :
(1) Saredo (2)  8&¥o
l\%)/ 2Ho IS Sowgw () egudabo, Sardo

12. Let fix) = x* + ax + b, where a, b € R. If fix) = 0 has T —— imaginary,
then the roots of flx) + f'(x) + f"(x) = 0 are :
(1) real and distinct imaginary
(3)  equal (4) rational and equal
a,be R wo@flx) = x° + ax + b ©55%8. flx) =0 Srerod) §9)¥ Sopgds
odypd flx)+ f'x) + f'x) = 0 Svoren
(1) &8s Jomgen, JDFo (2)/5'936 Somgen
(B) Ssredo (4) of5dabo, SIS0

Rough Work

4P



| E 2009 A

13. If o, B, y are the roots of X+ dx + 1= 0, then the equation whose roots

L i e

a,B,yenx3+4x+1=0§ o8

0'.2 B2 72

B+y' y+a’ a+p

Sweevenrie Sh¥smo

0.

Wy Podipes 150 @) x°-4x +1

P rdx-1=0 4 2°+4c+1=0

4. If fix) = 2¢* — 192 + ax + b is divisible by x* — 8x +2, then (a, b) =
fix) = 2¢* — 13x% + ax + b, x° - 3x + 2 &° 3’33&’:0@ PehRoSndd oIy
(a, b) =

1) 9,-2) (2) (6, 4

(ﬁ«}/ 9, 2) (4) (2,9

15. Let A and B be two symmetric matrices of same order. Then the matrix

AB - BA is :
(1)  a symmetric matrix (E)/a skew-symmetric matrix
(3) a null matrix (4) the identity matrix
A, B e a8 8058 (OS 3‘&;’;5 Sr@¥en. olypdy AB - BA QI pEr !
(1) ¢ o8 Rr8sS S (@Y (m/e.s oFHS S |BY
(3) ¥ %elg &m@Y @) &S <@
Rough Work
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3 5
16. If one of the roots of | 7 x
x 5

3 5 X

X

7 1=0 is =10, then the other roots are :
3

7 x T7|=0 8 -10 ey SrroRd o) 1HDY  Mreren

o’
3, 7

@ 3,9

(2) 4,7
4) 3,4

17.  Ifx,y,z are all positive and are the pth, gth and rth terms of a geometric progression

respectively, then the value of the determinant

log x

log y
log 2

o HE86° pdy, qf, rs Seeen

1
g 1=
r 1

SIS FrEE X, y, 2 wond 3P aq;de’o

g, Rend.
logx p 1
logy gq 1|=
log 2 r 1
(1)  log xyz @2 @-D@-1)(-1)
3) pgr (\1)/0
Rough Work
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1 =1 x
18. If |1 % 1| has no inverse, then the real value of x is :
. -1 1
1 -1 x
1 X 1
§ Do BHodD xr T, FES doS
X -1 1
ay 2 (2 3

@ 0 w/l

19. 1If o and P are the roots of x* — 2+ 4 = 0, then the value of o® + ﬂs is :

o Ppewarl-24+4=08 a‘imeswgé eaﬁydaae-!-ﬁﬁamaiz

(2) 64

1 32
l\a)/ 128 (4) 256

z+ 2

<1, where z = x + iy, is :
2z +1

20. The locus of z satisfying the inequality

=% + iy ©HES BBSrPSE ”3‘_ <1 832563 2z DosHsdo :
z 41
(1) x2+y2<1 (2) 12—y2<1
(l}/x2+y2>1 (4) 2x2+3y2<1
Rough Work
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21. If » is an integer which leaves remainder one when divided by three, then
groroso n & Swedhd gefodme Sdy Mo ¥ oand eipd:
(1+83)" +(1-Bi)" =

@ -2 @54 M{—mn 4) -2"

4

22. The period of sinx + cos’x is :

sin'x + cos’x By wsgSo:

@) == (3)

(1) 5

w3

nt n’
2

COS x
.. -~ y)tan y=
23. co8 (2 = 3%) = tan(x - y) tan y
1+A 1-A A A
®» T @’/1“. @ 172 @ - J%

24, cos A cos 2A cos 4A......acos 2V A =

m/_sin 2"A & 2%sin 2" A

2"gin A sin A
2"sin A sin A
@iz 274 @ orgin2ma
Rough Work

8P



25.

A e

If 3 cos x # 2 sin x, then the general solution of sin? x — cos 2¢ = 2 ~ sin 2

isx =

3 cos x # 2 sin ¥ ®ond sin> x — cos 2x = 2 — sin 2x 8 o o e o

FES & =
1)  nn+ (-1 % ne 2 @) "2—" ne
&)/(41'1 +11) %, ne 'z 4 (2n-1)n,ne 2
g LA 23| =k X1 -1
926. COS (2) 2sin [2)+3cos [Ji} 4 tan " (-1)
197 35n
(1) 12 (2) 12
47n 3n
(3) 12 M)ﬂﬁ-
27. ginh™'2+sinh '3 =x= cosh x =
1) (35 *2vi0) @ (35 - 24T0)
by § 1
@/5(12 + 24/50) @ (12 -2V50)
Rough Work

9P



A E 2009 A

28. In any A ABC, alb cos C - ¢ cos B) =

& |Bghz=o A ABC &° J@ alb cos C — ¢ cos B) =

1 b+ @/52 _ e

Y

(4) b2

=3
o2

29, In a A ABC (¥ A ABC &%)

(@+bte)bte-a)leta-bla+b-c)y
4b?c?

(1) cos® A (2) cos® B (\°.a/sim2 A (@)D sin® B

30. P is a point on the segment joining the feet of two vertical poles of heights a
and b. The angles of elevation of the tops of the poles from P are 45° each. Then
the square of the distance between the tops of the poles is :

a, b d& e Ko Bodk JeEey Sowre Forodh §0 Serpodod P oy Dot

P %08 @ Sowrey foeo aagg §%ren Todr 45° wiiypd & e &g
@ a a

At Lo o)) Jgo
1 ¢
O ~ @ o+ b2
2
ma/ %a> + b?) 4) 4(a® + b2
Rough Work

10P



E 2009 A

31. In a quadrilateral ABCD, the point P divides DC in the ratio 1 : 2 and Q is
. — - - - -y
the mid point of AC. If AB + 2AD + BC - 2DC = kPQ, then % =
n¥ S&ayso ABCD §° Dok P gomo DC D 1: 2 dxBE* 508,
o - - -
Q ©36 AC 8 Sgghoad. AB+2AD + BC - 2DC = kPQ, ©owd k =
Ixu/rs 2 —4 @3 6 4 4
32. The angle between the lines whose direction cosines satisfy the equations
l+m+n=0,12+m2—n2=0i3:
Bo& So¥ dee &gﬁ"j‘irﬁsm L+m+n=0, Zim?-n?=00% éag::e'j,o,
s Jpo SEgsiwo :
SO T M n
(1) 6 (2) 4 3 (4) 5
-3 s = - — -5 5 -
8. fa=-i+j+2k, b=2i-j-k and ¢=-2i + j + 3k, then the angle
- - -5 =
between 2a - ¢ and a + b is
3 - = - - =3 - - - e T
a=-i+j+2ksb=2i-j-k,c=-2i+j+3k ow82a-c¢, a+b
(5} 6&:4;53 %0 :
. g z =
(1) 1 3 (3) D) (4) 2
Rough Work
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If m{, my, mg and m, are respectively the magnitudes of the vectors

—» - = - 5 - - -
ay=2i-j+k, ap=3i-4j -4k,
e

- -
ag=1i+j—k and g -

= o P W |
-1 +3j+k
then the correct order of m,, my, mg, my is :

my, Mg, Mg, My & SESP S&Few

= e A — ) =
ay=2i-j+k, ag=31 -4j -4k,
= 2 .= = - — o A
ag=i+j—k 0 4 —_; 13;+k

o aim’:ai»g:? my, My, Mg, My © BODS (FHo

W/ms <my <my <my (2)

Mg < My <My <my

3) mg<my <my <my 4) mg<my <mg <m
35. Suppose z - A,? - 7}’ + 3—1;, E: = l—z? - }, - 212. If the angle between z and

3’ is greater than 90° then A satisfies the inequality :
3:1?—7]%33, g=1?+})+2lz ©55%38. a, b © Sy §°wo 90°
$o® ETE L FHn 0D ©ISrIE

(\/—7<1<1 2 i>1

@  1<A<T7 4 -b<ic<l1

Rough Work

12 P



) - e e
The volume of the tetrahedron having the edges i +2j -k, i + j + &,

- -

g 2
i - j+ Ak as coterminous, is 3 cubic units. Then A =

—

— — e —
L+2j-k, i+ j+k,
2

_’
—JH+AEk 0% SHS>E woenrr Ko tﬁ&:(ﬁéq}

-+
i
PHIS0&Semo 3 oS m@a}g. oSpd A =

N)/ 1 @ 2 @ 3 @) 4

37.

If A and B are events of a random experiment such that P(A U B) =

4

on |

- = 7 2
P(A v B) = 10 and P(B) = 5 then P(A) =

4 - = 1T
ul aeEyINE | $RrK0E*Y Pesw A, B e PAUB) = 5 P(AUB= =

P(B) = % wdbge @wod elyd PA) =
9 8 (H/
(1) 10 (2) 10 8 1 (4) 5

The probability of choosing randomly a number ¢ from the set {1, 2, 3,....., 9

such that the quadratic equation x> + 4x + ¢ = 0 has real roots is :

2 wdrre =0 5% PHS Swcoren @od SogrSgd

(3) -g— w/i

9

1

(1) 9 (2)

0|

Rough Work
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39. Suppose that E, and E;, are two events of a random experiment such that

1 1 i )
PE,) = g PEYE,) = ) and P(E,/E,) = 1 Observe the lists given below :

1 1
Ly oRS O  (B@rHod” Ppedew Ey, By e PE) = 7 PEJE) = 3,

_ 1
P(E,/E,) = 7 96&’89"& &m&oﬁ;&g"od. 808 erleveny 5630008 :

List I List II
e Dav | geDeae II

(A) P(E,) (i 1/4
(B) PE,; u Ey (i) 5/8
(C) P(E/Ey) (izr) 1/8
(D) PE/E) (iv) 1/2
vy 3/8

(vi) 3/4

The correct matching of the List I from the List II is :
geber-Il S0l seder-1 8§ JOGRS & :
(A) (B) (C) (D)
(1) (ii) (#11) (vi) (@)
(2 (iv) (v) (vi) (@)
'(3/ (iv) (i) (i) @
(4) (i) (it) (i) (iv)

40. If m and o” are the mean and variance of the random variable X, whose distribution

is given by :
806 Jypredo Ho_ drdy@y¥ Sood X SHggmo m, 938 o° e
X=x & 0 1 2 3
1 1
P(X =) 3 ) 0 8
then (@gypao) :
@ m=0"=2 @ m=1 06" =2
m=c =1 4 m=206"=1
Rough Work

14 P
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41. IfXisa binomial variate with the range {0, 1,2, 3,4,5,6} and PX=2)= 4 P(X=4),
then the parameter p of X is :
w8 Ge88 Yoord X a0 10, 1, 2,3,4,5,6L, PX=2)=4PX =4 @di:ge.nmo'ﬁn
X Socau® p
m/ 1/3 @ 12 3) 23 4) 3/

42, The transformed equation of P y2 = r* when the axes are rotated through
an angle 36° is : _
wgro 36° §%008° (PabmoWdbrr Sa¥tso Lyt r ol SO SWwEbeo:
1)  6X? - 4XY + Y2 = 12 @ X2 + 2XY 4x/5¥2 =42
@ X:-v?=:2 W e ?

43, The area (in square units) of the circle which touches the lines 4x + 3y = 156
and 4x + 3y = 5 18 :
Sovtpen 4x + 3y =15,4x + 3y = B o a’aaééoﬁ S8 Bwogo (SEEDH oﬁmagé‘“):
(1) 4n 2 8n (3) 2n w

44, The point on the line 3x 4+ 4y = 5 which is equidistant from (1, 2) and (3, 4)
18 :
8¢ + 4y =5% wowr Rofges (1, 2), (3, 4) o5 BH&8redos® aod Dosah:
(1) ¢ (7,-4) \w/us, -10)
3y /1, 8/7) (4) (0, 5/4)

Rough Work
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45. The equation of the straight line perpendicular to the straight line 3x + 2y = 0
and passing through the point of intersection of the lines x + 3y — 1 = 0 and

x—-2y+4=01is:

0¥ 3x + 2y =0 & ecowont oy, XSVOpes x + 3y — 1 =0,

x-2y+4=00 pods Doke) arere DGh H6F Tge SWETwo:

1) 2x-3y+1=0 2¢ -3y +3 =0

@) 2-8y+5=0 (D/Zx-3y+7—0

46. The value of A with |A| < 16 such that 22 — 10xy + 12y + bx + Ay = 3 = 0

represents a pair of straight lines, is :

2¢* — 10xy + 12° + 6x + Ay — 3 = 0 'a¥ Byeckorrydy wrdoden, |A| < 16

@6333&:.3 &o8 A Qend :
(1) =10 ua/—e (3) 10 4 9

47, The area (in square units) of the triangle formed by x + y + 1 = 0 and the pair

of straight lines +2Q 3xy + 2y2 =0is:

x+y+ 1 =0, Jgeakosyo X% — 3xy + 2y2 =0 08° NI Bede Irogo (JSEH |

e s )
=

(1) o W12 (2) 5/12 &}/1/12 4) 16

Rough Work
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48. The pairs of straight lines x> — 3xy + 2y2 =0 and x° - 3xy + 2y2 +x-2=0
form a :
(1)  square but not rhombus (2) rhombus
(%/ parallelogram (4) rectangle but not a square
x —Bxy + 2y2 =0,x% - Sy + 2 +x-2= 0 e S0l ﬂagvo'innﬂéesss aH3da:
(1) " S&HEBadhaed SaHSSEys0 &
2) SSHIEmo
3) S&rcodd z:iéat:ﬁa&ao
(4) égﬁe&:dﬁ&w@ TS |Bo T
49. The equations of the circles which pass through the origin and makes intercepts
of lengths 4 and B on the x- and y-axis respectively, are :
Sweolotd) hoae FEm x-, y-oPeR SIS 4, 8 TGP o ©odY poaro
HED Syece HaoESmren :
24y +4x+8y=0 L@ Pyt i2xt4y=0
3)  x%+y® +8x+16y=0 @ x2+y2+txty=0
50, The locus of centre of a circle which passes through the origin and cuts off a
length of 4 units from the line x = 3 is :
Sroloths) thoae e, SEVinx=37 4 orede FEDH Ko B poaEl)
NN (Fed S8 BorH DoEso :
1) 9%+ 6c=0 W+6x=13
@) ¥+ 6x =10 4) 2%+ 6y = 13
Rough Work
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51. The diameters of a circle are along 2x + y — 7 = 0 and x + 3y — 11 = 0. Then,
the equation of this circle, which also passes through (5, 7), is :
of SyE&H g Ao +y-T7=0, x+3y-11 =003 acyon. s Sy¥o
(5, 7) aeare EHO0H @FR SWFEW@O
1 22+y*—4dx-6y-16=0
@ x*+y*-—dx—6y-20=0
4y —dx -6y -12=0
4 X*+y +4x+6y-12=0

[}

52. The point (3, —4) lies on both the circles x® + y* — 2% + 8y + 13 = 0 and

x4 y2 — 4x + 6y + 11 = 0. Then the angle between the eircles is :

Dodoay) (3, -4) & je= o 2+ y2 - 2% + 8 + 13 = 0,
£ + y2 —4x + 6y + 11 = 0 © TololDr Goh. wIpd Syeco HEg
5§£BOI

1 60° @) tﬂn'l(%}

_1( 3
(3 tan l(g] Ww’

53. The equation of the circle which passes through the origin and cuts orthogonally

eachofthecirclesx2+y2——6x+8=0andx2+y2—2x~ y =7 is:

Srolodsd) @y o0 D&, Fyemen X% + y2 -6x + 8 =0,
X+ y2 <% =~ 2y = 7 Bo8odd vordforr wobod Hy& Sds¥emo

0 W %2+ 3% -8+ 20 =0

0 4 3x°+3y% -8 — 29 =0

1) 82> + 8y® - 8x — 13y

I

@ 3%+ 3y2 + 8x + 29y

Rough Work

18P
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54. The number of normals drawn to the parabola y2 = 4x from the point (1, 0)
is @
Rochap (1, 0) Hod SosssSoaho y2 = 4x 3% HaH¥®AY »Doow Tao Somg:
O 0 w/j 3 2 4) 3

55. If the distance between the foci of an ellipse is 6 and the length of the minor
axis is 8, then the eccentricity is :

- Bg SygH ebe MHEy Srdo 6, e gD EP 8 @wowd ol

G8&)o\58 :

1 1 M 4
(1) :/_5— (2) 2 ( 5 (4) 5

56. If the circle x* + y2 = o intersects the hyperbola xy = ¢Zin four points (x;, ¥;),

fori =1, 2, 3 and 4, then y, + yo +¥3 + ¥4 =
Fgg o 2 4 y2 = a’ ©8 SrSocHo xy's 2D renth Bodopen (x5, ¥;),

(i=1,234 0 S5 087 ©Fp y; +yy +y3 + 9, =

m/ 0 2) ve. 8 a 4)

57. The mid-point of the chord 4x — 8y = 5 of the hyperbola 2x® — 3y* = 12 is :

-—

©8 Sovdodhe %’ - 3y’ = 12 Gwl, evg 4 -3y =5 8 Sy Do :

1
(1) _[0» —5)_ @D

5 11
@) [Z' 0] (4) (7,2)

Rough Work
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§=2+30036+4sin8

The eccentricity of the conic

8

grolSo

S|

=2+3cos0+48in 0 Gy aBpoSs :

—

3 ¢ (2) 1

o

ol w
ME

(3)

59.

The perimeter of the triangle with vertices at (1, 0, 0), (0, 1, 0) and (0, 0, 1)
is ‘

1,0, 0), (0, 1,0, (0,0, 1) o & %o:e’:) Ko (Bghed) Hewbod :

(1 3 2 2

3 242 w/aﬁ

If a line in the space makes angles o, B and y with the coordinate axes, then
©odFod ) ol ®WHFly JirSwyres o, B, ¥ Fwore TR ok
cos 20 + cos 2 + cos 2y + sin o + sin2B + sin? Y=

(1) Q-1 ' 2 0

(k/1 @4 2

Rough Work

20 P



61.

E 2009 A

The image of the point (3, 2, 1) in the plane 2x — y + 3z = 7 is :
Shewo 2t —y + 32 =7 6° Dosh (3, 2, 1) Do) |S8Dowo :
(o, (1, 2, 3) 2) 2,3, 1

(8«)/(3. 2,1 4) (2, 1,3

The radius of the sphere x% + y2 422 =12x + 4y + 32 s :

80 42 +y2 +22 =12 +4y +3z55°g3°2’0:

13
) (2) 13
3) 26 (4) 52
x+5)" e
63. ]im[ J =
roel X+ 2
1) e @ &
ca)/ ¢ @ &
Rough Work
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64, Iff: R — IR is defined by
2 8in x — sin 2x 220
fx) = 2x cos x
a if £=0
then the value of a so that f is continuous at 0 is :
f: R—-R D
2 8in x — sin 2x (x 0 ©ox)
fx)= 2x cos x 7
o (£ =0 wond)
™ DD, 0 & f eI hohger a devds :
@ 2 2y 1
@) -1 M
_1-Jy _dy _
@, #= 1+ J; = dx
4 4(x - 1)
P 1+ x°
x -1 4
G @ i1P
x=cos ! X y—sin'l g :,Qy__
e i%ae? 148 dx
(1) 0 (2) tan ¢
£
fﬂ/ 1 (4) sin t cos ¢
Rough Work
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i[e:;tra.n‘lxw!;vl-:Jgﬁ"'[:*IJ]= 41 =a-2b=

67.  dx XF-1 g =1
1 1 (ﬂa/—l
3 0 4) 2
L L%
68. y=¢""" ¥ o (1-22)y,,.0-@n+Dxy,,q =
M —~n? +ay, @)  (n? -a)y,
(n? + ag)yu 4) —(n? - ::12);;',,1
69. There is an error of + 0.04 ¢m in the measurement of the diameter of a sphere.
When the radius is 10 e¢m, the percentage error in the veolume of the sphere
is :
¥ G°¥H arglo 5Podd® 60 £ 0.04 Dol 8 %D argdan 10 Dol
SNIpH * PHISBOErno® 5% eHo ¢
(1) =12 2 =10
@ =+ 08 67 % 0.6
70. The function flx) = x> 4 ax® +.bx + e, a’ < 3b has :
(1) one maximum value
(2) one minimum value
(\‘D/no extreme value
(4) one maximum and one minimum value
Edano fley=1® + ax® + bx + ¢, a® < 3b 8 :
(1) © a8 4’-3’653 densS @b (2) wu¥ 5’3)&;} Jenss @od
(Q/woégawe‘s 88 (4) of QLo Qends, o 5{0§. Dend aTwow
Rough Work
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71. The maximum value of ¥ O<x<ee is :

1
Of"‘,g.:“m 8 688 dend :
(1) o0 (2) e

3 1 m/e-l

E 2009 A

72. z=tan(y+ax)+.y-ax

2 &
= 2pp — A2y =

m/o @ 2

(3) Zy + zy (4) szy

dx
73. I(x+1),/4x+3 -

,/4x+ 3+c (2) 3tan‘1,/4x+3 +e
(9)/2tan 4x+3 +c (4) 4tan’l,/4x+3+c

i J'(2—~aln 2x] —_—

~ cos 2x
Nr)/—e cot x + c (2) € cot x + ¢
(3) 2" cot x + ¢ (4) —2¢" cot x + ¢
Rough Work
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W KL= Isin"xdx, then nl, — (n — DI, 5 =

I, :Isin"xdx wond nl, = (n - I, , =

1y sin"™! x cos x (2) coe™ ! x sin x

(X)/«—s'm"_l X cos X 4) —cos"! x sin x

76. Jql 2 __dx=

0o 1+sinx
1 1 m
@) -1 4) -2

n
77. The line x = r divides the area of the region bounded by y = sin x, y = cos x and

n
x-axis (0 sx< 5] into two regions of areas A; and Ay. Then Ay : Ay =

kL3

b
y = sin x, y = cos ¥, x-©§0 (05-"55) o8° HBwE (BT S6¥p X = 1

Go& grrenrr WEE, 8 Jeorge Aj, Ay 88 A) i Ay =

(1) 4 WF (2) ' Sl
@ WN2:1 M'/I : 1
Rough Work
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78. The velocity of a particle which starts from rest is given by the following
table :
t (in seconds) : 0 2 4 6 8 10
v (in m/sec) 0 12 16 20 35 60
The total distance travelled (in meters) by the particle in 10 seconds, using
Trapezoidal rule is given by :
DOo ol ¥Hhedy wf Yo o 808 ILIET gumth
t (REHET) : 0 2 4 6 8 10
v (8 HE®) : 0 12 16 20 35 60
SSwow IHEns SrEerdy S@Erfod 10 DEHE® eiwo (HaRwo B Erdo
(Bowgs®):
(1) 113 ®/226
3) 143 (4) 246
. : . . dy [ :
79. The solution of the differential equation e = SiD (x+ y) tan (x + y) — 1 is :
A dy . .
ool Sh¥dwo B T sin (x +@) tan'lx £y) —1:
(1) _cosec (x +y) +tan (x + ) =x + ¢
(’W/x + cosec (x +y) = ¢
B) x+tanlx+y)=¢
4) x+seclx+yl==¢
80. The differential equation of the family y = ae® + bx ¢* + cx’ ° of curves, where
a, b, ¢ are arbitrary constants, is :
a,b,cw ool y Ly %dm?&;gé‘ y= ae® + bx ¢* + cx’ ¢ Koo Jre Naond
© S ¥y, S&58wo !
(. ¥ +3"+3y'+y=0 (2) y"+3y"-3'-y=0
B3, Y- -3 +y=0 M/yy"' -3'"+3y'-y=0
Rough Work
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PHYSICS

When a wave traverses a medium, the displacement of a particle located at ‘x’
at a time ¢ is given by y = a sin (bt — ¢x), where a, b and ¢ are constants of

the wave, which of the following is a quantity with dimensions ?

LY ErJIsed” Stodo FardodSHE, wwo T SE % Fdo 5E Ho Fad
&(ﬂLﬁo@b& y = a sin (bt — ex) 8° Bre Do Sy, go&é® @, b oo c e
-~

S50 ﬁgmomgé. 808 o8E° der Ko ooR?

(1)  yla (2) bt

(3) ex (\dy)/b/c

82,

A body is projected vertically upwards at time # = 0 and it is seen at a height
‘H' at time ¢, and t, seconds during its flight. The maximum height attained
is (g is acceleration due to gravity)
Toot =088 wf SHPHH WVeHr 28 |$§80 BIVSHE, @ |Fokrwed®

o t) BN fh RIS SE 28 H & 50008 oond & SWH Frod

508 o ¢ (g 08y Se8wmo)

2
8 4

na/ gity +15)° % gty - )

8 4

Rough Work
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83. A particle is projected up from a point at an angle 6 with the horizontal direction.

At any time ¢, if p is the linear momentum, y is the vertical displacement, ‘%’

is horizontal displacement, the graph among the following which does not represent

the variation of kinetic energy ‘K’ of the particle is :

L8 Dot S8 ol §8z Jdrody HY¥E" 0 %m0 Thwewrr wl Yordy
28 (8880 DRt Qoo ¥ S8 I p D Thad |ESgIKo @, y d denss
TS Fo¥Hd, X' D §8s Barosy a;'&@foe’asa.‘f) ©HE°0h, DS Srbl (PEHes®,

S s ¥8 K Seedndh Srlodd o :

h k k
— Y — 1 —> X —> p2

© )
\1/ Graph @) (% @) (2) Graph (s @)

& —>

(3)  Graph © (=% ©) (4) Graph @ (= @)

84. A motor of power P is ‘IlSéd to deliver water at a certain rate through a given
horizontal pipe. To increase the rate of flow of water through the same pipe n

times, the power of the motor is increased to P;. The ratio of P; to Py is :

F&dgo Pyo ef arad §8s Sirodd ffwo oo w¥ J08 Jwns®
&

Hed S0 06. ®d ﬁ‘%o @eeoe S8 |SarSe) Tewdh n Begi&) 2oBIBS0D,
SUTT S &&qg&& P, & 20388 eowd Py, Pg & do A% :

Owon ;1 @ n?:1
tﬂ)/na:l (4) nt1

Rough Work
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85. A body of mass 5 kg makes an elastic collision with another body at rest and
continues to move in the original direction after collision with a velocity equal
to ll—oth of its original velocity. Then the mass of the second body is :
ES5ge8 b kg Ho of SHp MHo LB afy HO°Y SHHe® beIuy
odirdo 3D, &5 &°0IKos® %ss SohKo o8 &9 &¥E*I Idovwo
EPIFNR0S. wond Todd S Yy |SSgoeR

ou/ 4.09 kg 2 05 kg

3) b kg (4) 5.09 kg

86. A particle of mass 4 m explodes into three pieces of masses m, m and 2 m. The
equal masses move along X- and Y-axes with velocities 4 ms! and 6 ms™

respectively. The magnitude of the velocity of the heavier mass is :

|B530°8 4 m Ko o Swo, \SFgovdbeym, m S0 2 m Ho Swsyeorr, K)bﬂaméo

S0, DAVEH06. FSed BIgoed Ho Swfes, X- HOak Y-ogre Jow Smre

SHsm4ms ™, fms' 08 $OFon. wand, SKyS B8P Ko Sy $Ood

36 S0se&o :

(1) a7 ms™ 2 213 ms™

\\i’/v’ﬁ ms @) % i
Rough Work
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87. A body is projected vertically upwards from the surface of the earth with a velocity
equal to half the escape velocity. If R is the radius of the earth, maximum height
attained by the body from the surface of the earth is :
e¥ SHHGH g ¢80 Kod), Foradd 3Ho® Ko Fo8® Dedewshoe
28 |80 W, ged mgbngai\: R wowd, 2o 86800 ol o
SHP Pod HBE O :

R R
(1) 8 (?)/g
2R
(3) 3 (4) R

88, The displacement of a particle executing SHM is given by :
, 8
<soinfat+2)
y 8in + N
If T is the time period and the mass of the particle is 2 gms, the kinetic energy

T
of the particle when t = 13 is given by :

(1) 0.4 Joules (2) 0.5 Joules
(3) 3 Joules ' L 0.3 Joules

aﬁ.u : 3 .
Jo¥ FoeE ¥ Jodo 3&&@ 8 Em®H FS@oerd
y=5 sin[4t + E].
3
. T
8 SrDouHsy). Eaed Glecrsds oo T |$ago78 2 gms ©wd, t = — ©adHE

4
Feod8 @wod KB 48 :

(1) 04 &%) (2) 0.5 ™%y
3 3 CALE Ol)/O.3 %)
Rough Work
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89. If the ratio of lengths, radii and Young’s moduli of steel and brass wires shown
in the figure are a, b and ¢ respectively, the ratio between the increase in lengths
of brass and steel wires would be :

S5008° Sredhs afy. bon 888 8xe Gngy FrEPHen, 55"85'00;& SoB s
oHoh Hhawee Qp&oH a, b o ¢ 08® SHsm :‘\’mﬁo{)&é‘g}mé. a5g b
85 TEHETR 2HMSErE, aly 86 JEHED DOHTSoSE HEFg Ho
W&H8 Jwd :
L
Brass [ﬁé&]
:-‘Nig
Steel (g5 50y,
2 kg
LETED
o e @ /2% >
2¢ 2a°
ba O bPe
3 iy &
(3) % (4) %

90. A soap bubble of radius r is blown up to form a bubble of radius 2r under isothermal
conditions. If T is the surface tension of soap solution, the energy spent in the
blowing :
a"c’al’f.fm r o BEUBay wEES0 mnr?:vda’m 2r 5o &N $&H &QI“Q"?&‘
uawéweﬁ'a s, Sw) |GPS) éee‘swoé’l‘wwé G8s5eos® 33553@3;:5
#ﬁ:

(1) " 3nTr? (2) 6nTr®
@) 12nTr? 00/241tTr2
Rough Work
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91. Eight spherical rain drops of the same mass and radius are falling down with
a terminal speed of 6 em-s L. If they coalesce to form one big drop, what will
be the terminal speed of bigger drop ? (Neglect the buoyancy of the air)
el (B30, gl o 2DWE Fowd o3 O8 Dothapes 6 cm-s™! ©odg
3t508° (8088 S@HhTnon. ©I FOLITow B iy BE DomHB KR,
28 Dot wody S8 D08 wowed? (O wE S ¢ Hfosod):
() 1.5 cm-s' (2) 6cm-s

24 em-s™" (4) 32 cms™'

92. A clock pendulum made of invar has a period of 0.5 sec. at 20°C. If the elock is used
in a climate where the temperature averages to 30°C, how much time does the clock
lose in each oscillation ? (for invar, o.=9 x 10—7I°C,g = constant)
5 68° HES K&AGEEY FTolo G, eSYS oo 20°C'850.5 280, PecStind
St ¢ZBHE 30°C waby $8D&0E" & KEAIFoTY FASHE, 78 oed”

08 6%\ woosd? (@388 0=9x 107/°C,g = dorossn)
2.95 x 1079 sec, @) 265x107 sec.
(3) 5x 107" sec. (4) 1125 x 107 sec.

93. A piece of metal weighs 45 gms in air and 25 gms in a liquid of density

1.6 x ‘103kg-m_3 kept ;at 80°C. When the temperature of the liquid is raised
to 40°C, the metal piece weighs 27 gms. The density of liquid at 40°C is
1.25 x 10° kg—rnHa. The coefficient of linear expansion of metal is :
T0E° 45 gm WINSrT wy T Er DR Sy, 80°C I do, JoFE
15 x 10°kgim VNS (GF06* 25 gm. EreH&0s. (BFH B HED 40°C B
DoOTHE ST Iep gy 27 gm e ErHE08. 40°C F& (EFH JoE
1.25 % 10%kg-m ™ wond, %5 383 8% o ewds:

1)y 18x107%rC (@) 5.2x107°rC G)/Z.ﬁxIO'B/"C 4) 0.26x107°7C

Rough Work

32 P



'/_\ E 2009 A

94. Anideal gas is subjected to a cyclic process ABCD as depicted in the P-V diagram
given below :
808 aihs P-V maaoé'e SoodJeawre, wf sdl) o ABCD o Sfos
LmLsu«Jw eim 730..“
A B

? R
p C

D

Vv
—3
Which of the following curves represents the equivalent cyelic process ?

wond (8o T SEred® 28 2 S|8o (B8N HogHfhiesd?

A ;- A b »——B
A TR | SN
p v . P A Y
D c D D \ D C
— T - T T T—>
® © )
m/A (2) B (3) C (4) D

95. An ideal gas is subjected to a cyclic process involving four thermoedynamic states;
the amounts of heat (Q) and work (W) involved in each of these states are :
w8 ) erabdih e AENES Lo He of BB (B8 €%
{3M3=ci, So wE7L 8 HBE° &5‘3 &a: Swdo (Q), SV (W) &8 808 Dore

T30 :
Ql = 6000 J, Q, = —5500 J; Q4 = —3000 J; Q, = 3500 J
W; = 2500 J; W, = -1000 J; W4 = -1200 J; W, = xJ.
The ratio of the net work done by the gas to the total heat absorbed by the
gas is ‘. The values of x and n respectively are :
o @R 056 508, oy FPdmo IN%HS IwEo ;S Ho VFHED
N & %rRF . ©oowd x Hbah N dwFen SHSE

(1)  500; 7.5% Moo; 10.5%
(3) " 1000; 21% (4)  1500; 15%
Rough Work
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96. Two cylinders ‘A’ and ‘B’ fitted with pistons contain equal number of moles of
an ideal mono-atomic gas at 400 K. The piston of ‘A’ is free to move while that
of ‘B’ is held fixed. Same amount of heat energy is given to the gas in each
cylinder. If the rise in temperature of the gas in ‘A’ is 42 K, the rise in temperature
of the gas in ‘B’ is : (y = 5/3)
Sndo¥snes® DRoSwssS Tok K ddues ‘A 808 B ev 8308 Iy Ko
sE8) R BESroes ardSweded 400 K 95%5 FOANG . ‘A’ Bl Sodo¥se
edye $OodKe. B Giol). dnsoysn ?gdon“ Bhodwd aod &8 fe S SwFoso
TP ol Soarmd) af ¥8Q s A R TP aTHSSTD
2se 42 K vons ‘B’ *°2 arang &ﬁ;@éé’“ 28RS (y = 5/3)
(1) 21K (2) 35K

3) 42K (\u/?o K

97. Three rods of same dimensions have thermal conductivities 3 K, 2 K and K. They

are arranged as shown in the figure below :

3 e o dwedh $bo adsSHd Heww 3K, 2K Hou K. 8od swos®
SrdSwrE @ 5%@653 ‘23%@ W oRd

P 50°C
L
Ut TV

NN °C

Then the temperature of the junction in steady state is :

Qoss ?g&é’a &8 Sob e S:

2000, 100
N/ a0 G | @ —5- °C

50
(3) .75 °C 4) — °C

Rough Work
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Two sources A and B are sending notes of frequency 680 Hz. A listener moves from
A to B with a constant velocity ‘u’. If the speed of sound in air is 340 ms‘l, what
must be the value of ‘u’ so that he hears 10 beats per second ?

A 5005 B oF Got ¢ed sdwe TeNdsgo 680 Hz o Xeored S0k o an.
nE '8 LUDE Btio W & A %o B 8 S0Hopd. 0 g0 Jo
340 ms™ wowd, (T°8 DEDHH 10 DoE TS HIroSSBI R B GodFob

aQends?

(1) 2.0 m-s ®/2.5 m-s .

3) 3.0ms" 4) 35 m-s

_ Two identical piano wires have a fundamental frequency of 600 c/s when kept

under the same tension. What fractional inerease in the tension of one wire will
lead to the occurrence of 6 beats per second when both wires vibrate
simultaneously ?

G0t BEyeSS @S’ o ed S5386° @odIHEG 600 c/s o (FEY
S8 argR) SO i) on. Tod Sien e8r0 SoDoRIHE DEHK 6 Axosore
2louSBEo®, i 84 G3o0 8); 665356‘5 208 Lf)m&ééﬁ S JodSa?

(1) © 0.0 Xor” 0.02

(3) 0.03 (4) 0.04

Rough Work
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100. In the Young’s double slit experiment, the intensities at two points P and P,
on the screen are respectively I, and L. If P, is located at the centre of a bright
fringe and P, is located at a distance equal to a quarter of fringe width from
P, then I,/1, is :
aofi wow DO H@rHod®, BERE Todkh Bohepes Py &busn Py 88 w08
S S FnSre ) Soas I, Py $3850% sSeé oo $& so®, Py &Hod
£8 pound® SHorowdd JErSRE Srest Py aod. opd I/, s
N/‘Z (2) 12 3) 4 (4) 16

101. In Young's double slit experiment, the 10th maximum of wavelength A is at
a distance of y; from the central maximum. When the wavelength of the source
is changed to Ay, 5th maximum is at a distance of y, from its central maximum.

il

2

ubofl mow DO |SarHoE®, BoHE Koo ed Yy Erdos”, E5oHBYgo

A 0‘52 10 <5 HBEE(O 3)6;)&}600&. BI85 éﬂoﬁéu‘:}g&)& Ay 8§ SBFHE,

The ratio is :

| N
5 t0sc JoBHE H0Lo Hod y, EWEEET DoHEhEod. wwd, [g}@q@

aead

By 2hy M, Ay
Xo (2) T (3) o 4) 231

102. Four light sources produce the following four waves :
Treorh o8 wsmer (808 ceenth Sforeos wdyo WRow

@)y = a sim(of + ¢;) (ti) y9 = a sin 20t
(i) yq = a'sin (OF + @) (iv) y4 = a' sin (30t + ¢)
Superposition of which two waves give rise to interference ?
(1) () and (i) (2 (i) and (iif)
_ (i)and (iii) "~ (4) (ii2) and (iv)
ound, & Todh EGorre oFEgftlnsn SgBESEER) DN 0s?
(1) 1) S0 (it) (2) (i) S0 (i)
( () Ss80%0 (i) (4) (ii7) S80%» (iv)
Rough Work
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108. The two lenses of an achromatic doublet should have :

(1) equal powers

(2)  equal dispersive powers

(3) , equal ratio of their power and dispersive power

V/ sum of the products of their power and dispersive power should be equal
to zero

LY 0d0Y cifg¥o Gy Todh SasroX :

(1) S &mc‘:gm B04S58

(2)  S&ry oy &&c;gw @od B

:i;/eﬂ b“a’nggm, D8 &mgso‘ines N8 SSreFo ST
e avas;ggm. DR bvai:ggém: oRENe IMFEO I Hardo
0SS

104. Two bar magnets A, B are placed one over the other and are allowed to vibrate

in a vibration magnetometer, They make 20 oscillations per minute when the
similar poles of A and B are on the same side, while they make 15 oscillations
per minute when their opposite poles lie 6n the same side. If M, and My are
the magnetic moments of A and B and if M, > My, the ratio of M, and My
18 :
Sot Soagrahdryoecen A, B o & odd STEE @od FoISS ©ovIo8
Sro58es® s’o%:oﬁé.?’ S, A B e S8)¥ |Maren &3 3 GRHE ©
QN8 20 gosSaren B ow, wermrd o8 J383Y (Garen 28 I3H ) Hb,
©d QWV8 15 YoBores JFon. A B e ©ood)08 (g
M, 8o My ©8%0®, My > My wond, My 80w My © 8, :

(1) "4 :3 95 : 7
(5% ¥:5 (4) 25 :16
Rough Work
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105. A bar magnet of 10 em long is kept with its north (N)-pole pointing North. A

neutral point is formed at a distance of 15 cm from each pole. Given the horizontal
component of earth’s field is 0.4 Gauss, the pole strength of the magnet is :
10 em o 37EY Ko Soarabirodd o8y o ago B &vboiﬂ&gm
GoDTH. BoGabTFRosH wl, |oSo Sod 15 cm o SrEod® of soi
Do) DHH08. ° )08 F ¥ s SSrodY wo¥o 0.4 FR ©wond,
©oOIY08H) |GoSEEro Dend !

(1) © 9 amp-m (2) 6.756 amp-m

(3) 27 amp-m Nw)/13.5 amp-m

106. An infinitely long thin straight wire has uniform linear charge density of
% coul.m™*. Then the magnitude of the eleetric intensity at a point 18 cm away
is :

(given €, = 8.8 x 1072 C¥N-m?

e oSoEdS PEYH Ko BYD 84 GoF) 2582 ThHov «I¥ Jowd
%coul.m*l. wond, ord So0 18 em SrEos® a8y Do aidm 3&35 E{G]
8,58 $65m@o ¢

(€o = 8.8 x 1072 C¥N-m® ©%8%08)
(x)/ 0.33 x 10" NC™ @ 3 x 10" NC™
3) 066 x 10" NC! 4) 1.32 x 10" NC™?

Rough Work
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.107. Two point charges —q and +g are located at points (0, 0, —a) and (0, 0, a) respectively.
The electric potential at a point (0, 0, z), where z > a is :
Todh Dok edwren —g Sbaku +9 @3 SHSor (0, 0, —a) Hoa (0, 0, a) Do&ssHe
afcg aIon. 2 > a wona Doy (0, 0, 2) 5&3 56&:85 '33“2:;’30&15 Dend

o’ qa q
-y @ Trea
@/‘ 2qa 2qa

4 ney (2% -a?) @ 4ney 2 +ad)

108, In the circuit shown below, a voltmeter of internal resistance R, when connected

100
across B and C reads W volts. Neglecting the internal resistance of the battery,

the value of R is :

Bo& Srds Soabed® R @oé’ﬂa&sdﬁo He ﬁg&m&& B &80» C o &g
100
©hSoprSo HhBHE ©b = Sﬂei.:a B8os5% SrodB08. srgwd ©o8b)6%Eod

4o, R dens :

50 kQ

100 V= B

50 kQ

(1) 100 kQ (2) 75 kQ

@/50 kQ (4) 25 kQ

Rough Work
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109. A cell in secondary circuit gives null deflection for 2.5 m length of potentiometer
having 10 m length of wire. If the length of the potentiometer wire is increased
by 1 m without changing the cell in the primary, the position of the null point
now is :

85 &g 10 m Ko o E?J"E:Sgdﬁb D6 o Souhd HPoo 25 m
S8 Wrdy oSSR 8% od. (FEDE Sodod D Pardy SrhHioae, VLI
b 86 PEHE 1 m Bodd, sPpd Bo¥y Doked a;;&a’m ;

(1) 35m (2) 3m

(8/2.75 m (4) 20 m

110. The following series L-C-R circuit, when driven by an e.m.f. source of angular
frequency 70 kilo-radians per second, the circuit effectively behaves like :
806 L-C-R @ Jootrd) §'dlon SEHSge 70 86° JaavSHRgs e
Dgwenes wo w508 S JHIYH, & Sodho SerarE¥ore Bobd
Sodbo I8 X8 0b

100pH  1pF 10 @
—— 00— | WWA
®_
(1) urely resistive circuit (2) series R-L circuit
_ series R—C circuit (4) series L—-C circuit with R = 0
(1) © wdene ?36'“@@5&5’ Joaho (2) @ R-L Soono
@ R-C Soaho (4) R =0 iy @8 L-C Joabo
Rough Work
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111. A wire of length 7 is bent into a eircular loop of radius R and carries a current
I. The magnetic field at the centre of the loop is ‘B’. The same wire is now bent
into a double loop of equal radii. If both loops carry the same current I and
it is in the same direction, the magnetic field at the centre of the double loop
will be :

s T o 86 mg@“go R 8o e SoD e, eRE® S 8y ae e
I. 63@3'50@50 S8 wdhdyes Ao B. ad88% gpd SSr8 mgéﬁc:w e
Sty Here SodIeed. G Todkh Hwed® vl AmgEHerdean Led 695
4o & ey :SJ%JTE?O@SO I wohIn 08 FEsn
(1) ero (o) (2) 2B

4 B (4) 8B

112, An infinitely long straight conductor is bent into the shape as shown below. It
carries a current of i Amps and the radius of the cireular loop is R metres. Then
the magnitude of magnetic induction at the centre of the circular loop is :

oJodDS FEYH Ko BRI o) Bl HrddS oo’ o,
@G Ay EyarSTSn [ Amp. e, SyeEerd ALY a"g&g‘&: R eﬁ:e.;c& sond
Sy mrd e Jowo I w08 ohose SoSeosn

> >
(1) “onR ! (2) 9R
poi Mol
. — 1 207 (m-1
@)/21111 (m+1) @ >R (m-1)
Rough Work
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113. The work function of a certain metal is 3.31 x 10_19 J. Then the maximum kinetic

energy of photoelectrons emitted by incident radiation of wavelength 5000 A
18

L 5% BV |HFoPhsn Jesd 3.31 x 1072 J. soox g:‘_e;go 5000 A
to 280wo o3 d8J0 TodIHD aarmdhy PE° Jowhe HOA 8 ¥4 :

(given h = 6.62 x 103 J-s, C = 3 x 10° ms™,, ¢ = 1.6 x 107 coul.)

(1) 248 eV Wl eV

3) 207 eV (4) 0.82 eV

114. A photon of energy ‘E’ ejects a photoelectron from a metal surface whose work

function is Wy,. If this electron enters into a uniform magnetic field of induction
- ‘B’ in a direction perpendicular to the field and de‘acr‘ibes.l a circular path of radius

‘r’, then the radius ‘7’ is given by, (in the usual notation) :

S0 (Hovo Wy fio off 8508 aS08wo.Sod, ¥8 F Ko Peed, oy FE°

&as;igﬁs G &G0 3?’.;_:.005. =1} :De’:ggg, Qsbene @) @ob’aavzroé 3@5 wlaseo ‘B

&8 wowd¥s® ($B%00F B0 Ho Syenses Seray Sdded wond a“'gﬁﬁ“go

7 Jend, (Foedcs é‘@@eﬂﬁf):

2m (B = W,
(1) id''a AU (2) J2m (E - W;,)eB
eB
i J2e(E — W) -M/J?m(E ~W,)
) mB eB
Rough Work
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115. The radioactivity of;l sample is X’ at a time ;" and Y’ at a time ‘%,". If the
mean life time of the specimen is ‘7', the number of atoms that have disintegrated
in the time interval (¢, — £,) is :
af Y oe Gl 3&&3&5@56 oo 'ty §&§ X, ooty S Y & Jareoe
Bl SHe 208 oo T owd, () - ) wo S3IEET dPpedo TodI

SoSrmPHe Sopg -

(1) Xz‘l - YEQ 2) X -Y
X-Y
® = W X - Yy

116. Currents flowing in each of the following circuits A and B respectively are :
Boss SrddS Soaren A, B o6 i piparE” (S5rod g garster Sthime:

4Q 40Q

4Q 4Q
| -t
( Cus‘ﬂglt A) ( Cifvgc}fit B)
(1 1A, 2A (2) 2A, 1A
!33/4A,2A 4 2A4A

N

Rough Work
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A bullet of mass 0.02 kg travelling horizontally with velocity 250 ms ' strikes
a block of wood of mass 0.23 kg which rests on a rough horizontal surface. After
the impact, the block and bullet move together and come to rest after travelling
a distance of 40 m. The coefficient of sliding friction of the rough surface is :

(@ =98 ms™)
0.02 kg ($550°8 o el Hoth §8s SSredY 6YE® 2650 ms T Stfo8® |Sasedir
L HES Soo o) 023 kg BSgoe8 Ho 3F. AN 45780 oBgrdo
Strard od, B Ay EOL KHR Soo 40 m. Srdo (Sarded Ve
RBEES ST © HEO% Soo G e hwso : (g= 9.8 ms?)

[

(L 0.75 (2) 061

(3)/ 0.51 (4) 0.30

118.

Two persons A and B are located in X — Y plane at the points (0, 0) and
(0, 10) respectively. (The distances are measured in MKS units). At a time
t = 0, they start moving simultaneously with velocities 7, = 2jm/s and
Uy = 20 m/s respectively. The time after which A and B are at their closest

distance is :
l\/:ﬁ sec. (2) 4 sec.

10
(3) 1 sec. " (4) 'E sec.

Dodpes (0, 0) bove (0,10) © sSCQS SER e adgdc SgSen A Sbaw B ex
X-Y 8006® s . (&roros: MKS L&Mmé’: SPeue ). t =0, 5& &80
s Bl SHIw Srees i, = 2jm/s S$H8H Ty = 2l m/s 08° SDoswo FHohA .
wond, Jodwoo SKNIE A, B o SHEg8r0 ERH SshH&hod

( 2.5 T&S’cﬁg (2) 4 '?\JS':SAJ

[CELS

=

Rough Work
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119. A rod of length / is held vertically statiénary with its lower end located at a
point ‘P’, on the horizontal plane. When the rod is released to topple about ‘P,
the velocity of the upper end of the rod with which it hits the ground is :
FEP [ o §EA, o= 808 §°F 8z I&rosE Hoodd ef Do PIY
REyworr ﬁoééuew RendHe Gol e, 5&33 Do) P’ Storr SBwenre SO 5S°,

e 2EE grdd SK508° ee&08?

(1) £ A?)/I;gl

8 38
3|8 26,
(3) ! (4) /

120. A wheel of radius 0.4 m can rotate freely about its axis as shown in the figure.
A string is wrapped over its rim and a mass of 4 kg is hung. An angular acceleration
of 8 rad-s ™~ is produced in it due to the torque: Then moment of inertia of the
wheel is : g =10 ms )

(Bod Seodt ;:’wﬁ:r‘ée.:ont 5)"83“5&» 04 m e He JPFo ool ofo Jow
e | Fod Sen('béao& @ Lo 15&@.5‘ w8 aPoeQ) ﬁ)é?l 4kgo BSgoe8
TS e, énga a'Se, mﬁé*ﬂ'ﬂ&ml& e 2 g8%8a% 6501:3511: aéastf&aﬁwéi

SEH wES LEJ“SS;E.’SSJJ : (g = 10 ms™)
v 4 kg
1 2 kg-m? 2 1 kg-m®
@ 4 kgm’ 4) 8 kg-m®
Rough Work
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CHEMISTRY
121.  Given that A H(H) = 218 kJ/mol, express the H — H bond energy in kcal/mol :
A H(H) = 218 8.&%3rd wond, H - H vog 80 8.w0ld/ards® Bugpsw.

(1) 5215 (2) 911 (a/ 104 (4) 52153

122, Identify the alkyne in the following sequence of reactions :

Hy \ Ozonolysis B Wacker _
Alkyne Lindlar's s A > Only(——mé—— CH2 = CHz
Catalyst '

Bob SorgFod® ©FpSk HhBowod :

H2 S A LE*@E)?OS 5B . 5555
2y Yoae & Spgd @les OHz=CHa
CIEACELS
m/ H,C-C = C - CHy @) H4C-CH, - C = CH
3 H,C=CH-C=0H 4) HC=C-CH,-C=CH

123. Fluorine reacts with dilute NaOH and forms a gaseous product A. The bond angle
in the molecule of A is
253 NaOH- 820805 S0y 262 A o sah ae)sfamns: d5EHS. A
™
®ed)S°R WO man

(1) ' 104° 40' tm/103°

(3)  107° (4) 109° 28'

Rough Work
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124. One mole of alkene X on ozonolysis gave one mole of acetaldehyde and one mole

of acetone. The TUPAC name of X is :
2-Methyl-2-butene (2) 2-Methyl-1-butene

(3)  2-Butene (4) 1-Butene
of 3rd X oF o) d LETONS S638° w¥ Ard JDerdIEM, ¥ Ird
AVE'TH 808 X Gwdy TUPAC orébvaw :
0 20962345 @ 2-2p61wgds
@)  2-mgdS 4) L-engdS

125. The number of pt — dn ‘pi’ bonds present in XeOg and XeOy molecules,
respectively :
XeOg 0a» XeO, oo R pn - dn ‘B’ wogre Nogg, SOOI !
W3, 4 @ 4,2
@ 23 (4) 3,2

126. The wavelengths of electron waves in two orbits is 3 : 5. The ratio of kinetic
energy of electrons will be :
dod Sfge 03&8;5 d8ore 50’0(7‘6__%55300 QB 3: 5 wond e o He
f8s ¥8o QMY :

25:9 (2) 5:3

3 9:25 4 3:5

127. Which one of the following sets correctly represent the increase in the paramagnetic
property of the ions ?
BrHF RAOES waed o ©aHF)yod ofn 86 Hrn FHSD Srbo SAWd:
M} Cu*<V¥* <o <Mn® (@ o <Cr* < V¥ <M [ OR 2
9 Cu <V <O <Mn® (@) VP <Cu® <Cr® <Mn?

Rough Work
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128. Electrons with a kinetic energy of 6.023 x 10* J/mol are evolved from a surface
of a metal, when it is exposed to radiation of wavelength of 600 nm. The minimum
amount of energy required to remove an electron from the metal atom is :
600 =2 SGoKFYgSn Ho DBEwEI8 0 wanIHEH w¥ S aBbSoN
K08  6.023 x 10" w/Snd K8z ¥ Ko JopdHe IwIASD & Sts
oy ©od JoTHN hSodape TSRS IS ¥8 DAY
nf 2.3125 x 1079 J @ 3x 1077

@) 6.02x 10y (4) 6.62 x 107

129. The chemical entities present in thermosphere of the atmosphere :
FESFRoER FES0wo Jgrros” @od  SFAHI Saropes:
m/ 5, 0%, NoO* ), Oy
(3) Ny, 0, COy Hy0 (4) 0g, 03, O,

130. The. type of bonds present in sulphuric anhydride :
(1) 3o and three pn — dn 30, one pr — pn and two pn — dn |
(3) 20 and three pxt — dn (4) 20 and two pn~dn
Seuy388 a.&?é&'&‘"a Bogre Smen !
(1) - 6 H6csn Swedh pn — dn w/aa, .8 pT — pn 80k ok pr - dn

(3) 20 HB» Swvdd pr - dn (4) 20 N8 Toh pr - drw

Rough Work
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131. In Gattermann reaction, a diazonium group is replaced by X uéing Y X, Yare :

AebsS J38°, Y& aS@Behod of SaHE dato HrH X &8 $8F2F

X,Ye 227

X Y
\U’/ cP Cw/HCI
@ CuCly/HCl
3 P CuCl/HC
)"y Cu,O/HC

132. Which pair of oxyacids of phosphorous contain ‘P — H’ bonds ?
Bo8 FH0 el Sre sovedt, P - H . wogren &0 HI?
(1) HgPO,, HgPO,4 ! 2) - HiPO;, HP,0,
la/HaPOs, HgPO, (4) HgPO,, HPO,4

133. Dipole moment of HCl = 1.03 D, HI = 0.38 D. Bond length of HC] = 1.3 A and
| HI = 1.6 A. The ratio of fraction of an electric charge, 8, existing on each atom
in HCI and HI is :
HCl &gy 83 gy geshssn = 1.03 D, HI @&y 8z &S (gesbdsny =
0.38 D. HCl ‘wo& §&go =13 A, HI wogs 3¥go = 16 A. HCl oo HI
of® |¥8 &) D @od ©3% geio, O Gy A8

a 12w @ 27:1
Gy 33 1 @4 1:33
Rough Work
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SiCl, on hydrolysis forms X’ and HCl. Compound X’ loses water at 1000°C and
gives Y. Compounds X' and Y’ respectively are :

SiCly odddwé® X, HCl 2@, 1000°C 88 X sdyessn 80 §°6 o
Y & a&0b X,V e SHS0° :

(1)  H,S8iClg, Si0, g}x@i% Si
3)  SiO,, Si H,Si0,, Si0,

135.

1.5 g of CdCl, was found to contain 0.9 g of Cd. Calculate the Atomic weight
of Cd. ;

15 (rafwe CdCly &° 0.9 (= Cd 408. Cd Swd). IGsraw oD Jod?

(1,118 @ 112
\;/ 106.5 (4) 53.25

136. Aluminium reacts with NaOH and forms compound X'. If the coordination number
of aluminium in ‘X’ is 6, the correct formula of X .
worgldabo, NaOH &° $8gudd X ofh Sodrs SorEsnd D&, X
& vorgddbo SHIad Somg 6lwand @ FrEyer
(1) JAIH,0),(0H),l* (2)  [Al(H,0)4(0H),]
[AI(H,0)o(OH), I (4) [Al(Hy0)gl(OH)q
137. The average kinetic energy of one molecule of an ideal gas at 27°C anci 1 atm.
pressure is
(1) 900 cals k™ mol™ b@)/fs.zl x 1072 J k™! molecule™
(3  336.7 3.k molecule™ 4) 3741.3 JX ' mol™
27°C 60%: 1 atm. &da.auscg &8 S8GFToNg v o). St $8es ¥8:
1 90038 k' 3ré (94/3:.;‘21 x 1072 & k™ weegy™
@) 3367 Sk v (4) 37413 k! 3oE
Rough Work
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Assertion (A) : K, Rb and Cs form superoxides.
Reason (R) : The stability of the superoxides increase from ‘K’ to ‘Cs’ due
to decrease in lattice energy.
The correct answer is :
(1) Both (A) and (R) are true and (R) is the correct explanation of (A)
(2)  Both (A) and (R) are true but (R) is not the correct explanation of (A)
W})/ (A) is true but (R) is not true
(4)  (A) is not true but (R) is true
NES» (A) : K, Rb &08a Cs o0 &r88 «8)dod Q6080
wiwsn (R) : sros¥l Smhe Sof Srab efde Huggsny K Sod Cs &
e ST Isd
NOGhS marmn:
(1) (A) $H8a» (R) e Jusy, (A) % (R) S0 ds8w
(2) _(A) o (R) e dadn =0 (A) & (R) S0a0S DS &b
(A) desn» =0 (R) Jman &
(4) (A) Qadsy =& =0 (R) Jasw

139. How many ‘ml’ of perhydrol is required to produce sufficient oxygen which can
be used to completely convert 2 lit of SO, gas to SO gas ?
10 ml (2) 5 ml
(3) 20 ml (4) 30 ml
2 E}eag S04 erondhsh e 80y arare SrEaeds sSods edads
&N Vo8 Ay WO VT eSSTS?
({%0 .9 2) 5 b
(3) ©20 .d 4) 30 0.9
Rough Work
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140. pH of a buffer solution decreases by 0.02 units when 0.12 g of acetic acid is
added to 250 ml of a buffer solution of acetic acid and Potassium acetate at 27°C.
The buffer capacity of the solution is :
27°C $& 250 0.0 av8E oo Hoak Frerhdbo HOE v |rSw=e8
012 g 2286 eso Sewdor o (@vSwo pH 0.02 cbrden SHSE. rSesn
B w0Fb &ﬁ:g’gm Qo&?
(1) 01 (2) 10
3 1 04

141. Match the following (80& &J0 w8S5HSB) :

List I(&l;g I List 11 (Qfé II)
(A)  Felspar (263%35) (M . [AgsSbS,]
(B)  Asbestos (esﬁiia::ﬁ) (I Al,O5 . H,O
(C)  Pyrargyrite (30°084) (III) MgSO, . H,0
(D) Diaspore (&S asrR8E) (IV)  KAISigOq

V) CaMg3(Si03)4
The correet answer 1is :

SO S @eSan:

(A) (B) (C) (D)
(1) v \' IT I
NJ/ IV Vv I II
(3) v I 111 I1
(4) I1 Vv v I
Rough Work
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142, Which one of the following order is correct for the first ionisation energies of

the elements ?

808 orS86° Srome INEE ©oNIECm ¥8 |FHIWS O Srdow @

a8?

(1) B<Be<N<O (20 Be<B<N<O

N})/B<Be<O<N 4 B<O<Be<N
143, What are X and Y in the following reaction sequence :

808 ﬁmg@‘&&oé"b X, Yoo #Hhfoshsn :

C,HgoH —2,x 2,y
(;/CzHECl, CH,CHO (2) CH4ZCHO, CHzCO,H
CH4CHO, CCI;CHO (4) CyH4CL, CCI;CHO

144, What are A, B, C in the following reactions ?

Bod S8geé® A, B, C e 2?2

(I (CH3002)2CQ > A

HI1
(I CH3CO,H ﬁé?P_) B
(II1) 2CHaCO,H _PiOig  C
A B C
(1) CoHg CH3COCHg4 (CHgCO),0
(CH4C0),0 CoHg CH4COCH4

tm/ CH;COCH, C,H (CH4C0),0

(4) CHZCOCH4 (CH4CO),0 C,Hg
Rough Work
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145. One per cent composition of an organic compound A is carbon : 85.71% and
hydrogen 14.29%. Its vapour density is 14. Consider the following reaction
sequence :

n¥ SHS Sy¥eman A & H® wEsn : 85.71%, T E%as o 14.29%.

e wedy) Fod 14. Bob Hoeg F&Ho6®) C & B ospain.:

A ClyH 0 B (1) KCN/EtOH} C

(2) Hy0"
Identify C.
(1) CH3-CH-COH MO—CHE-CHTC%H
H
(3) HO-CH,-COH (4) CH,~CH,-CO,H

146. How many tripeptides can be prepared by linking the amino acids glycine,
alanine and phenyl alanine ?

08, 2038, TS QoS NS’ wHswe BHTorISNE® IRy EICELETES

L)

SaseH P oh o Sn?

(1) “One (&.58) (2) Three (Swrdb)

(9/ Six (esth) (4) Twelve (83 080)
Rough Work
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147. A codon has a sequence of 2 | and specifies a particular B that is to be
incorporated into a C . What are A, B, C ?

A B C
(1) 3 bases amino acid carbohydrate
(2) 3 acids carbohydrate protein
(3) / 3 bases protein amino acid
3 bases amino acid protein

§%§ osmr A, s65 o8 w8 B % %800, C &°55m2a S50,
A B Cw 2

A B c
(1) 3 geostve QF® so & T @S
(2) 3 wsro swsﬂb?sv@ef @‘935_
@) 3 gposee  @ES I efsw

w/3 Fosue dS® waho &*dS

148, Parkinson’s disease is linked to abnormalities in the levels of dopamine in the

body. The structure of dopamine is :
F0E80E* G 5D oreedn E);oa:en SO SNS 6":‘55::65_.: Tomsn. G SMLS

Doegcasin 28?
CH,NH, CH,CH,CH,NH,
(1) (2)
OH OH
OH OH
CH, NS CH,-CHCO,H
\3/ NH,
@
OH OH
OH OH
Rough Work
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149. During the depression of freezing point experiment an equilibrium is established
between the molecules of :
‘uﬂ}p liquid solvent and solid solvent
(2)  liquid solute and solid solvent
(3)  liquid solute and solid solute

(4)  liquid solvent and solid solute

SRS N DD SAASNE® emPo By T Bob FMerDB, DoYG®:
@555?33 ooSed oo aiaé?ga (@eSed

2)  (ES%8 |ErdEsn Hbak PSR |ad

(3) (E5RD (DESH Mo PIHY (DL

(4) @55%8 |@eeSed B @5%8 (GFRE Sw

150. Consider the following reaction

C,H;Cl + AgCN _ EtOH/H,0 = X (major)
Which one of the following statements is true for X ?
(I) It gives propionic acid on hydrolysis
(II) It has an ester function
(IIT) 1t has a nitrogen linked to ethyl carbon

(IV) It has a cyanide group
80d SHgSH Hhnopsn:
C,HiCl + AgCN __EtOH/H,0 | X (s850)
1808 QdSCwmos® Xk $0GLSH 287?
()  ©8 zod@hed® Bus’owl esrdy a®od
I) o6 aE QS0 |Fhod Sswedto @od
(D a3d e EeD FHOE oHTorIDS FE°sS wowod

(IV) oRNE€" &8 HowsE | woeyod
(L IV @2‘;1
4) I

3) 1

Rough Work

56 P



A} E 2009 A

151. For the following cell reaction

e 806 wo WOgH
Ag|Ag"|AgCl| CIP | Cl,, Pt
AGf(AgCl) = - 109 kJ/mol
AGF(CI®) = - 129 kd/mol
AG(Ag*) = 78 kd/mol
E° of the cell is :
oo B E° dews :

(1) -0.60V m/o.so v

3) 60V (4) None (D8 ==&)

152. The synthesis of crotonaldehyde from acetaldehyde is an example of.............c.....

reaction.

(1)  Nucleophilic addition (2) Elimination

(3)  Electrophilic addition (\O/Nucleophilic addition — elimination

erdTd ol FroccdPrd SodE® IEK s Ye.

(1) . Srg8irndE Sofos 2) ESS

(3) " 205305 Soses () Srog8@ns0E SofoX - DEVES
Rough Work .
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153. At 25°C the molar conductances at infinite dilution for the strong electrolytes
NaOH, NaCl and BaCl, are 248 x 107, 126 x 10~ and 280 x 10 s.m?.mol ™!
respectively. A Ba(OH), in s.m’mol " :
25°C &8 woRd Agd Jdsgeren NaOH, NaCl £8aH BaCly, © eoSos
20506 Bresf su¥ses SHSoe 248 x 1074 126 x 1074 80
280 x 107* s.mZmol ™. A:n Ba(OH), s.mZmol™" &*:

1 524 x 107 w/ 524 x 107

(3) 402 x 107 4) 262 x 107

154. The Cubic Unit cell of a metal (molar mass = 68.55 g mol’) has an edge length
of 362 pm. Its density is 8.92 g.cm'.'a. The type of unit cell is :
(1)  Primitive R}Aace centred
(3) Body centred (4) End centred
o8 SPrin (omEmdsuy= 6355 (r.ard ) Gofy ®S S 6 oo

FrE 362 pm.dFoss 892 (P Ro.n . @ rdS DS O S¥BHIA?

1) @rgs 09)/ $o¥ Food
(3)  wos: F0 68 (4) wodgsh BoBs
Rough Work
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155. The equilibrium constant for the given reaction is 100

e (80& UUg GwE)y Sber S Doroksn 100
@ P

N2 + 202 = 2N02
(g) (g) (g)

What is the equilibrium constant for the reaction given below :

8 (808 H&y G .6&5;9‘%8 ?gcbos’a&m& B8 0.

N02 — lNg +* 02

E 2009 A

(g) (g) (g)
(1) 10 2 1
0.1 (4) 0.01
156. For a first order reaction at 27°C, the ratio of time required for 75% completion to
25% completion of reaction is :
27°C 58 oSG E&M0E SEE® 16% 363 : 265% SEg ©SIEHh Soahay
Q&Y =
(1) 3.0 (2) 2.303
(S}/ 4.8 (4) 0477
Rough Work
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157. The concentration of an organic compound in chloroform is 6.15 g per 100 mL
of solution. A portion of this solution in a 5 cm polarimeter tube causes an observed
rotation of —1.2°, What is the specific rotation of the compound ?

5’:8“&5: (E°5006° ¥ wHIY 53;@#‘5653: %8 6,15 |07/ 100 0.8, e (rSeeoEt
5708 pris» b Ro.dh FEDH fo FSe Sy ¥ -1.2° @S
Srudiod. @ ﬁﬁ:@#w&i}: a%% |Fowmo Nod?

+ 12° 2 -3.9°

(1)
\\'i/ _39° 4) +615°

158. 20 ml of 0.1 M acetic acid is mixed with 50 ml of Potassium acetate. K, of Acetic

acid = 1.8 x 107 at 27°C. The concentration of Potassium acetate if pH of the
mixture is 4.8 :
20 2.8 0.1 M 2285 o3 50 2.0 Frerhabo NBEH ¥OLK. IVEE

s K, 27°C 56 1.8 x,107. & Do pH 48 wond Frerhabo WS

mES Dod?

(1) 0.1 M (Q)/O.(M M

3 04 M (4) 0.02M
Rough Work
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Calculate AH® for the reaction :

Nay0O + SO3— NaySO, given the following :
(8) (g) (s)

Bod slewdds a0 8%° Nay0 + SOg — NayS0, &g Bug)y AH® dend
(s) (g (s)

69&.0@5&: :

|
(A) rg;?+ Hgtfl)) - NaO(S.' + 51‘1_2! AH® = — 146 kJ

NaySO, + HsO — 2NaOH + SOy

(B) () ) (s) (g) AH® = + 418 kd

2N320 + 2H2 — 4Na + 2H20

(C) (8) (g) (8) (N AH® = -+ 259 kJ

1)+ 823 kJ o7 581 kJ

(3) - 435 kJ (4) + 531 kJ

160.

Which one of the following is most effective in causing the coagulation of an

A3283 sol ?7
As,S; Fé% Sposise sshHes® Bobs IS D6 o8 |SwrorEERIA?

1) KCl o AlC,

3)  MgSO, (4) KgFe(CN)g

Rough Work
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