Booklet Code E 2010 A
Time : 3 Hours Marks : 160

Instructions :

(£}

(e2)

Each question carriez one mark.

158 (SH S ef Sl Yok,

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.

B0 alnS (8 (FH) 5 OGS SArEISNG 80570 Y drdod wos 1,2,3
25 4 d&re ginS OMR S&mors S| ESnE® S 5 Sowobodd Soagiie 2855
HB 3088° Sorr 3anss.

MATHEMATICS
AN =0,A1)=1,2)=2and flx) =fix-2) + ix-3) forx =3, 4, 5, ....... then f19) =
fO=0,A1)=1,A2)=2s08c0¥=3,4,5, ....... 8 flx) = fle—2)+ flx—3) ®ond, eIy

fi9) =
(1) 12 @ 18 3) 14 uy)/ 10

Let R denote the set of all real numbers and [R* denote the set of all positive real
numbers. For the subsets A and Bof [R definef: A+ Bbyflx) = x*forx € A. Observe
the two lists given below :
List I List IT
(i)  fisone-one and onto if (@) A=R,B=R
(it)  fis one-one but not onto if b) A=B=R
(i)  fis onto but not one-oneif . (¢) A=R,B=R'
(fv) fis neither one-one norontoif (d) A=B=[R"
Rar8 s Somge S08J, R &5 &5 S Sopgeo $DaY ;ma?;aﬁms*‘aa. R 6308,
@S5S A SH0cn Bok fIASBD 38 xe A8 flx) =x" ¢ Agdodod. S0b
Coth eeleren HéoRowod :
e her 1 e*Dee 11
() fodefsr, Sofissn oS8 (@ A=R,B=R
() foorissusboeRinhsend ) A=B=R
(i) feodeSom=Soae, SosHSer-d8 () A=RB=F
() foNsgse, Soyissmr Sod @ A=B=R
oG Boderas
The correct matching of List I to List I1is/ er@lec I &0l erler 118 S0aLsS 8!
& @ G )
BN ) B (@) (D
2) ) B @ (@

3 @ @ © ®

4) d &) () (o)

Rough Work
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3. The numbers a, = 6" — 6n forn =1, 2, §, ...... when divided by 25 leave the
remainder :
Sopgen a, = 6" —bn (n=1,2, 3, ...8) o 25 F ghosre &y Jso:
1y.. 9 2) 7
@ s Vi 1

4. Let n = 1! + 4! + 7! + ........ + 400!. Then ten’s digit of n is :
n=1+4+7 + .. + 400! ©56%04. o5ypeh n &0 SHOLFH ©03 :
oI A2 6
(3) 2 4) 7

5. Let a = 1:3:1 forn=1 %23 0. Then the greatest value of n for which a,
is the greatest is :
=1 2.8 .... 8 a, = 1::: oiH508. e%psh @, @Egéﬁ’ﬁadﬁogaﬁm @od
n o885 s :
9 5 (2) 20

J’fﬁ} 10 4 8

6. A polygon has 54 diagonals. Then the number of its sides is :
a8 wimgbd@8 54 QFTeyTHow. wipd e PHsre Jowg -
g 2 9
3 10 J@ 12

Rough Work
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10 e 3
7. (1+2x+3x2J =@y + 0% + 8% + ....... +e12{,:|a:2‘:'=:"‘.,,1
J@ 105 ) 21
(3) 10 (4) 55

1 1
8. For |x| < 5 the coefficient of x° in the expansion of (1 ) (1 —4x) is :

1 1 :
|x] % 5 8 (1-5x) (1 - 4x) 85 e d™ x3 Gl thmdo :

/m 369 (2) 370

(3) 371 (4) 372

3x2+x+1: a B b Aguc i o
" -1 (x-1) (x=1)° Y=-1° (z-1)*

R [0 3
(1) 5 [J \Aﬂ} - J

By ' B
) s @ i R
Rough Work
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1{]- 10542 = IDESE + ].Dglﬁﬂ- L S =

i as @) log2
(3 1 + log,3 ﬁd& 1 - log,2
x> —Bx+5

11. For x € IR, the least value of m is :

x2—6x+5

xre R 8 et 5’;)53 Dendd
1 1 9 _1
1y - (2) 9

1 1
ik Jo &

14x 9x - 30

12, J|:E[R-;t:+1m x—4 {ﬂ}_

(1) (-1, 4) (2) B4 1) 15, T)
® a7 J@ 1,1 U 46

13. The condition that the roots of x° — bx” + cx — d = 0 are in geometric

progression is :

- b’ +ex—d =0 Smcecen HE8E” aodotHR JoHabo :

SO & =% @ &= b2
(3 e = bd® 4} & = bd®
Rough Work

4 Q



A E 2010 A

14. Let o # 1 be a real root of the equation 43 2 ax’ + ax — 1 = 0, where
@ # -1 is a real number. Then a root of this equation, among the
following, is :
$dottmo 2® —ax® +ax -1=08 a#1 e TS Sroo (5o

@#-1ef FFS Sopg). eFpdd G SHEEIE 808 FIES wy s

2 _1
0L S 1 . (2) =
1 1
.A3] o (4) i
2cosx 1 0
15.  f(x)=|x -325 2e05x 1 |=f'(m)=
0 1 Z2ecosx
@ o g _ 2
5 :
(3) 3 4 m-6
X xt lad
16 | ot 1+y3=ﬂ,x¢yiz==14xyg=
z 21138
»/ (D N0 [2) -2
& 1 (4) 2
Rough Work
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17. If the system of equations :
h+1Px+®&+2%y=@0+3°
k+1Dx+k+2)y=k+3
r+y=1
is consistent, then the value of k is :
Saoxdore H$ud:
(b + 1}3x+{k+2}ay={k+3}3
f+ Dx+k+2)y=Fk +3
rHy=1
SorENE wIpdd k Devd ¢
(1) 2 \Aﬂ} -2
&) =1 (4) 1
18. If A is a nonzero square matrix of order n with det(I + A) # 0 and
A® = 0, where I, 0 are unit and null matrices of order n x n respectively
then (I + A)! = :
E5658 n 505 ¥rdgsy S&OES @8 A8 det( + A) # 0, A% = 0 ohgmod
(50&6* I, 0 o0 SHFee 008 n x n obedd, Wedy Sr@Fw) ewdpd
(I + A" =
A TS G @ I+A+A
3 I+A 4 I+A
19. z=1+iJ3 = |Arg2|+|Arg3| =
™0 @ =
() V@ %ﬂ
Rough Work
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20. Ifmisammplexcubemt.afunitjr, then x + 1) x + w) (x —w = 1) =
25708 o ny aﬁuﬂg S Srod wpd (v + Dx+0(x-o-1)=

@) 2?1 V@ 241

21. (J:—‘: + E}? + (J§~ iJT L
(1) 128./3 (2) 256.3

.Ka; -128./3 (4) -256./3

-1
1
22, The period of (tmﬂ—%t&ngﬁj[g—t&nzﬁJ , where tan%e = -31- is :

g
1
[tanﬂ—g—tana EI] [%-tangﬂJ By wSUNo (gokhs™® tan%0 = '5}

b1 2
J’{l} 3 (2) 3

@) n (4) 2n

23. asinzﬁ+bm329=c=}tanzﬂ=

b-¢ c—-b
(1) P, \/lfﬂ}

=1
I
Lz

=]
I
2]
=]
|
o

T )

ir ]
I
o

Rough Work

7Q



A E 2010 A

If cos(x — y), cos x, cos(x + y) are three distinct numbers which are in harmonic
progression and cos x # cos y, then 1 + cos y =

24.

cos(x — y), cos x, cos(x + y) ex Sooe e ¥ @8&° aod DOY) SomgeospHEr,

COS X # COS y ©owd eIypd 1+ cosy =

\All cosx (2) 2

—cos“x
(3)  cos’x — 1 (4) cosZx — 2

25. The set of solutions of the equation [wf3' = 1) sinf + (Jﬁ + 1] cos0 =2 jg :

$&Emo (-JE = 1) sinf + (vﬁ + 1) cos0=2 8§ F;&Se S8 :

T, W RINE
PR P P e - S L
fu; {znn_4+12.nez} (2) {2::::14 Iz.nez}
e i oy LT
(3) {m-:+( 1) Z+E.REE} (4) {M+{ 1) 2 12.::52;}
26. tan 'x + tan'l:.-' + tan"z =§

=1 —-xy-9z - 2¢ =

@ 1 v©o o

@ -1 (4) 2

v o X iy
27. tanh x = a log W, 1% <1>a=

1) 1 @ 2

1 1

J® 5 @ 3
Rough Work
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28. IfA=a’-(b- ¢)?, is the area of the triangle ABC, then tan A =

aghmo ABC Jececo ﬁzaﬂ-{b—c}g, soxnd tan A =
@ 2res

1 8
s == vyeo =
3 4

(3) 1 {4) 3
u'.?. iy 52

29. In a triangle ABC, C = 90°. Then PO Y |

.‘.‘32 e bﬂ
e¥ (Bgh=o ABC &° C = 90°. &5y 2ip? =
(1) sin(A + B) V(2) sin(A -~ B)

(3) cos(A + B) (4) cos(A — B)

30. The sum of angles of elevation of the top of a tower from two points distant
a and b from the base and in the same straight line with it is 90°. Then the
height of the tower is :

&8 3pd ardo Hold el Hov Jwdt a SHoak b d:rwmﬁ: @) Todh BDothepe
Wod & I Y @edefmre SwEo 90°. eXyd © 9N O :

M a 2) ab®
./:3) Jab 4) ab
Rough Work
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=¥ —+ =3 =

- - -
8. Let a=i-2;+3k, b=2i+3/j-kand e=Ai+j+(2A-1k.If ¢ is

parallel to the plane containing :, E then A =

oy
i

— — = — =3 - L o —* —3
~27+3k, b=2i +3j -k S8am c=hi+ j+(2h-1)k ©HE%8.

-5
=

4, b o SOAS SHECIE ¢ SScosEHB oSpE A =

S o @ 1

3 -1 4) 2

—"

32. If three unit vectors ;, E, ? satisfy ; +b+ec= E: then the angle between

=) -+,
g and p is :

- -3

= =¥ ¥
Saretly credd S&%¥es g, b, ¢ @ a+ b+

—3
c

=0 edbgeod, ©upd ¢ HOa

E o g %0 :

~/(1} % 2) ‘%"

® 3 @ 3
w. (ar28-c).(a=8)x[a-2-7)-

(1) —-;Edgq (2) 2[232]
Lo Yas?] &z
Rough Work
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= B - =32
J @D 215-(a.bJ () 15{,;,_5}

‘4’—*2 2
(3) 2 4—(0.5] (4) 4—[:1.&)

=3 = Y - — =y - ¥
35.  If the angle 6 between the vectors g = 952 ; tdxj+ kand b=7i -2 +xk
is such that 90° < 0 < 180° then x lies in the interval :

- = - A i i -3 —
S8¥e> a=20"i +dxj +k WO b=Ti-2j+xk © HS3 50 0,
90° < 0 < 180° odbgaod, oSy x eod Sosdo

so 63 e,

3 15 3
(3) []1 EJ (4) (E: E]

36. Let OA, OB, OC be the co-terminal edges of a rectangular imralle!opiped of

volume V and let P be the vertex opposite to O. Then [A_.:E’BE’C?:F

HSH0srme V 508 oy 59; P ol SHIFDE ghacen 0A, OB, OC

©d; 08 o5& %EIFQP ©y ®55%A8. O P [&ﬁ&}:

\Al} 2V (2) 12V
@y 83V 4 0
Rough Work
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An urn A contains 3 white and 5 black balls. Another urn B contains 6 white
and 8 black balls. A ball is picked from A at random and then transferred to
B. Then a ball is picked at random from B. The probability that it is a white
ball is :

&@A@BEEﬂjéﬂﬁ £20&e0:T%) o, 5 &@Bé"ﬁiﬁﬁ,ﬁéﬁa 20037 o,
A 308 a8 wod e y Sy Forr &5 B 8 288 Jovwboas. adyd B Sod
&8 208 drdydiforr Bchwded. ©b af 8o w08 wdbg SogrESgd

1 58
40 ( 40

16 17
® = S &

(1)

IfA (=12, 8,..... , n) are n independent events with F(AJ:ﬁ for

each i, then the probability that none of A; occurs is :

n Saols meses A, E=1,2 8., n) e 588 P(Ad):fl-% wbganod

oy P A; Srar s Soprdgd

=
|

et

=

LA @ i

[y

n 1
(3) n+2 \/H’} n+l

12 Q
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3
39. Suppose A and B are two events such that P(ANB) = —= and

25

8
P(B — A) = 5. Then P(B) =

3 8
PoSe A H8cw Bes P(ANB) = 5 0as PB-A) = o5 ©0hgeno, eXyd
P(B) =

/1} H 9 1
( 25 @ 11
1 9
(3) 11 (4) 1
40. Suppose that a random variable X follows Poisson distribution. If
P{X=IJ:P{X=2]1}}IEI}P(X:5:I=
sy ThE Sooed X SroneeS (Poisson) S rdfod. PX =1) = P(X =2)
wond P(X = 5) =
2.2 3,2
(1) 3¢ (2) £
e 7 -2
VB e Moty 52
41. If the mean and variance of a binomial variable X are 2 and 1 respectively,
then PX 2 1) =
&8 Ogad Jeoord X § duggdio, D)8 FOSar 2 Hbovn 1 wowd
PX=>1) =
2 15
(1) 3 %21 16
7 4
(3 8 (4) 5
Rough Work

13 Q



A E 2010 A

42. If a straight line L is perpendicular to the line 4x — 2y = 1 and forms a triangle
of area 4 square units with the coordinate axes, then an equation of the line
Lis :

o8 $56¥8s L, 56¥0 4x — % = 1 § sowore dobe JmSwges® 4 SEED
wHrde Jeogo Ho ([Bgherdy 3352}'5_3%. s Op L 8 oy H&us0wmo :
1) 2x+4y+7=0 2) 2¢x -4y +8 =10
VB 2+ +8=0 4) 4x-2 -8=0
48. The image of the point (4, —13) with respect to the line 5x + y + 6 = 0 is :

560w Bbx +y + 6 =10 5&&:3 Doy (4, —13) gy (S8Qowo :

-AI} (-1, -14) (2 (3,4
@ 1,2 (4) (4, 13)

44. The image of the line x + y - 2 = 0 in the Y-axis is :
Y-ofoé6® $6¥8p x+y-2=08 $8Bowo :

\AIJ xr-y+2=0 2 y-x+2
3 x2+y+2=70 BDaox+y-2=10

45. A straight line which makes equal intercepts on positive X and Y axes and
which is at a distance 1 unit from the origin intersects the straight line

¥y =2+ 3+ 2 at (x,, ¥p) Then 2x5 + 5 =

Srobothed) o 1 abrdd Srsed® aodwm, tﬁ:ﬁXﬁaﬁdﬁwYEg‘ﬂ:&i sasead
Jorgoarod &)W af S6ily, Opy=2x+3 + J2 2 (xg, ¥0) e ol od.
oIy 2y + ¥y =

(1) A3 +42 \/(2} A2 =1
(3 & 4) 0
Rough Work
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46.  The distance between the two lines represented by 8% — 24xy + 18y% — 6x + 9y —5 =0 is:
8% — 24xy + 18y° - 6x + 9 — 5 = 0 Srdod SoVpo HE ErGo :
3
1 o @ 175
3) % J@ %
47. A pair of perpendicular lines passes through the origin and also through the

points of intersection of the curve x> + ¥ = 4 with x+ y = a, where a > 0.
Then a = "

o8 orAE7E8 oowmorr @od HSVOpe wE SNeo Bods oeoedm, SFo
22 4 yz =4, x+y=a,(a>0)e podd BoMd) cear JEr @od. © S

i =

J 2 @ 8

@ 4 4) b

48. If 8x° - 1lxy + 103:2 - Tx + 13y + k = 0 denotes a pair of straight lines, then
the point of intersection of the lines is :
3x” - 11lxy + 10y% — 72 + 183y + k=0 ¥ $5%0gr wrydy SrdTn, e dpe
wodcd Bodad) :
e 138 ﬁm 3, 1
(3) (3,1 (4) (1, -3)

Rough Work
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49. The equation of the radical axis of the pair of circles 7x° + Ty” — Tx + 14y +18=0
and4x2+4y2—'i'x+8y+2(]:ﬂis:

Syome =8 ?x2+'?_y2-—7x+14y+18='l},4:¢2+453—‘?x+8y+2ﬂ=ﬂﬁ
slareae i BuFGewo ;

() x-2%-5=0 @ 2-y+5=0
V@ 21x-68=0 (4) 23x — 68 = 0

50. If the lengths of tangents drawn to the circles :
4y —Bx+40=0
Bx” + by” — 25x + 80 = 0

22+ 3% -8+ 16y + 160 = 0

from the point P are equal, then P =

ﬁajﬁ‘m !

=)

xi+y2-8x+4{]=ﬂ

5x> + By> — 25x + 80 = 0

X +y> - 8c+ 16y + 160 = 0

o Do P ol HIS HHolse TGP SSrsdd ey P =

15 15

(1) [8.5) (2) ("B’?J

-15 -15

Yo (57 @ (87
Rough Work
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51.  The equation of the circle concentric with the circle 2% + y% — 6x + 12y + 15 = 0
and of double its area is :

Sy8o x* +y* —6x + 12y + 16 = 0 8 dedodavo eHsr o Seorgds
Sdos Jerogo ol &8 SHEsso :
ﬁll x2+y2—ﬁx+12y—15-=ﬂ
2 24+y -6x+12%-80=0
@ 2®+y - 6r+1% -925=0
4) 2 +y"—6x+ 12y —20=0

52, Ift}mad:dex2+;.f2+,2r+3y+1=El'mtsanutherdmlex2+y2+4sc+3y+2=ﬂ
in A and B, then the equation of the circle with AB as a diameter is :

aﬁagox2+y2+2x+3y+l=ﬂ.aﬁ5‘ 5a§ox2+y2+4x+3y+2=ﬂa
A B o 58 9o8%oh, eipd ABR sglor 805 &8 sdgowo :
(1) x2+_}r2+x+3y+3=ﬂ

ﬁz:- 2 + 2% + 2 + By + 120
@ 2+ +x+6y+1=0
(4) 2x2+2y2+x+3y+1=ﬂ_

53.  The length of the common chord of the circles of radii 15 and 20 whose centres
are 25 units of distance apart, is :

Fgiroeen 15, 20 80A, 8 Bowre 0y Srdo 25 Hrden @i siae'ﬂ
wdnd Erg @rd

(1) 12 (2) 16
VB 24 (4) 25
Rough Work
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54. Let M be the foot of the perpendicular from a point P on the parabola
¥* = 8(x — 3) onto its directrix and let S be the focus of the parabola. If ASPM
is an equilateral triangle, then P =

Soocho y° = 8(x - 3) H8 =8 Do P Hod od dabs Ippe ADS
vow ardo M ed, v Svedodhd) =0 S ©d ©H8%4E. ASPM e SHharsw
BoedE oy P=

1 (443,8) @ (8 4V3)

Vi3 (9.448). @ (448,9)

55. The equation of the hyperbola which passes through the point (2, 3) and has
the asymptotes 4x + 3y = 7T =0 and x - 2y — 1 = 0 is:

ﬁoﬁ::ﬁ_}{ﬂ,ﬂ}ﬁh‘%m Efaéa'b,4x+3y~'?=ﬂﬁaﬂn$ux-2y—1=ﬂm‘& wdod

0 Seecr o ©8SrSeadd) SFTmo :
(1) 42% + By — 6y° — 11x + 11y + 50 =0
(2) 4x3+5xy—6y2—11x+11y 43 =0
3 4P m—ef-u“nyw'r-u
(4) x2~—5:r.}- ¥ —1lx + 11y — 43 = 0
56. The product of the perpendicular distances from any point on the hyperbola

2 N

52

X
=T

=1 to its asymptotes is :

2 2
w8SoeSudho a—ﬂ—F—l 6 D Dot Hod sonr o eSod M)

dpe 68 ADN sowre DedGHe o0 :

a’b?  a??
(1) X /{2] g
a’ + b2 a” - b*
N T G o
Rough Work
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57. If the lines 2x + 3y + 12 =0, x — y + k = 0 are conjugate with respect to the
parabola y% = 8x, then % =

STrSeolo y2=3xda,&‘gg Ooen 2+ 3y +12=0,2x-y+ k=0 e ﬁuuﬁ:m&;ﬁ_é

wiypdh k =

) 10 !

(1) @ 3
s 3 12 4) -2

)
58. Thaleng'l:hufthelatusrectumufthecﬂnic;=2+BMEB+4sinElis:

oo g =2+3cnsﬂ+4sinﬂﬁ}:§a. 8 woa P& :
(1) 2 2y "3
3) 4 v b

59. The point dividing the join of (3, -2, 1) and (-2, 3, 11) in the ratio 2 : 3 is :
(3, =2, 1) Hoa» (-2, 3, 11) o 585 ok 2: 3 .?TZIESQED&S'E' Dedod Dot :

1 (1,1, 4 v (1,05
3) (2 8 5) @ (0, 6, 1)

60. If o, E, Yy are the roots of the equation 2 — 6% + 11x — 6 = 0 and if
a=o + ﬁ2+12,b =off +Py+ vy and ¢ = (@ + B) (B + ) (y + @), then the
correct inequality among the following is :

o By oo 3SEmo 2 — 622 + 11x — 6 = 0 8 soroven, a = o + B2 + 12
b=of+Py+yaodane=(@+P)B+y) (+o0) vond eospd 808 =&*
SO0LS eBSrIS

1) a<b<c vé} b<ac<e
(3 bP<eca 4) c<a<b
Rough Work
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61. A plane meets the coordinate axes at A, B, C so that the centroid of the triangle

ABC is (1, 2, 4). Then the equation of the plane is :

¥ Sdhdoo JredSwgesm A, B, C S8 oy, [Bghmo ABC Soi8 erSo

(1, 2, 4) wd‘inge.:gc&; iy @ INde FHImo :

ﬁ]‘%x+2y+z

{I.} I+2}'+4z-_—

3) x+ 2y + 4z =

12

3

(4)

dx + 2y + z

=

12

3

62. If(2 3, -3)is one end of a diameter of the sphere % + y° + 2% ~ Gx — 12y — 2% + 20 = 0,

then the other end of the diameter is

&0 2% +y% 4+ 22— 6x - 12y - 22 +20 = 0 §% Doy, (2, 3,-8) &8 argeR8

578 owd e ogEy To&® §°F

v

{1] {4: g:- _1} {4: 9: 5}
3 (=8, =15, 1) (4) (8, 15, 5)
i tanx —sinx B
63. x = 0 x2
v o @ 1
1 1
(3) . = (4) 5

Rough Work
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2
s - cosdr , for x#0
f(x)= x*
k , for x=0
is continuous at x = 0, then £k =
f:R > R wls
1+ 3x% - cos2x
0
f={ @ S
k s (=0 8)
™ DROE®, x =0 S8 oINS k =
M 1 V@ 5
@ 6 : 4 0
flx) = (cos x) (cos 2x) ......... (cos nx)
n
= f'(x)+ ¥ (rtanrx)f(z)=
r=1
(1)  fix) ﬁﬂ} 0
@ Sfx 4) 2fix)
Rough Work
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a 2a
(1) oM (2) Z o
/ 4a a?
©) P @) s

67. [f(x)=sinx+ cosx = f[E] fﬁl’]‘[%]:

L
(e Vi 2
3 3 i 4 4
Lo ol 2 d"y
68. y= sm[m sin x} = (1 - x Jyﬂ = xyp= (Here In deno%es s )

3 _-.sin(m sin‘li ;‘-(1-—xz) i Xy, =

n

d
2 2 8r008)

(a5p8 ¥, od8

dxn
W _m’ /@) -m?
@) . 2m’ 4 -2m%
Rough Work
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69. The height of the cone of maximum volume inscribed in a sphere of radius
R is :

:Fga“ig'u R 5’%:‘5 Alras® gshayte ﬁﬂsu& S8l Fobish A&

R 2R

(1) 3 (2) T
Vo =2 i 3B
(3) 3 (4) NG

70. The longest distance of the point (@, 0) from the curve 2¢° + y* = 2x is :

So 2% + 3% = 2% Hol BosD (a, 0) Eofy HOH &0 :
(1) 1+ a 2) |1 -a]

./-:3) J1-2a + 24 @ f1-20 80

71. A variable triangle ABC is inscribed in a circle of diameter x units. At a

X

particular instant, the rate of change in side a is 2

times the rate of change
in its opposite angle A. Then A =

FPgio x ghrelden do e ﬁgﬁnﬁ* #8ow «f |@ghmo ABC ©odbDE D08,
eESTY SSHo%od” ghsoa dm) Teo oPd A §Pmo A Sl Bendd

x
2 Eéﬁ‘ oy A =
i s
@) o 5 \Aﬂ.) 3
&l - ) P
(3) 2 (4) 6
Rough Work
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x+y dx dy
(1) 3u (2) 4u
g Steinu 4 3tanu
TxB + 847
T oad=f(x)res fx)=
30 I (1+:u:+.11:3]2
S LA
(1) TR (2) 28103(1+x+13)
1 -1
B G iP (4) 1+x+428
. 1If f(x) = log log log ........ log x (log is repeated n-times), then

Fr s 1 (%)
Vo £ @ (2) :1 +e
@) nf (x)+e (4) fﬂf} +e
Rough Work
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75. J {1—cusx}mseczxdx:f(x]+c=5f{x}=

x x
Va) tanZ _ @ ot
(3) E’mni 4 ltanﬁ
2 i
T
6. If 1 =I. tan" x dx, then I, + I, T 0 e 0 PR are in
0
(1)  arithmetic progression (2) geometric progression
.AB]' harmonic progression (4) arithmetico-geometric progression
5
4
:I tan"x dr wond I, + I, I; + il + Igl i w0d 38 :
0
(1) oo5Es (2) toeEd
‘4{} SeoeE ¥ @8 4) eo¥-HaiEd

77. The area {m square units) of the region enclosed by the two circles 2 + y =1
and{x~1}+y Tis:

ol Syecen x Z2ry2=1, (=17 +y’=1e D@y 2@ (HAY Serogo
(5658 arIed®) ;

o2n 3 n 3

(1) 3 +_§' (2) ';'3-+ —2~

T A3 2n JE

s o &%
Rough Work
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78.  The values of a function fix) at different values of ¥ are as follows :
- Ll 0 1 2 3 4 b 4
Rz} 2 3 6 11 18 27

Then the approximate area (in square units) bounded by the curve y = fix) and
X-axis between x = 0 and 5, using the Trapezoidal rule, is :

X Q08 dewSol (Fdhdato flix) Jendes 808 Ao @I on

x ; 0 1 2 3 4 b
ekt 2 3 6 11 18 27

wivd SFoy=flx), x =0 oD 5 355 X-ogoes® Sowd 539D & 520005y
Frege Bdeon Weoye Sro@Sw (Trapezoidal rule) & Sc3rAod

(S55s) mnﬂsﬁ

1) 50 @ 75
VB 525 4) 625

7. The solution of

tany%=sin(x+y}+sin(x~y} i Y

tany%=sin(x+y]+si.n{x—y} 8 Jes

(1)  secy = 2cos x +¢ vﬁ} sec y = —2co08 x + ¢

(8) ‘teny = “%oax + 3 (4) Jsoc y' = “Foos'x + ¢

d
80. A family of curves has the differential equation xy Ex:’: =2y* - % Then the family

of curves is :
d:
e¥ Jzre Hdvowo i}"&%=2}'2—xﬂ N odfos ShEmore 50 @old. ®

JFFe Sevono ;

1)y =cx® + 48 @) 3% = ext 4 48
(3) _'p2=::c:+--:x4 vl ;.r2=:\':2+\'::u:4
Rough Work
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PHYSICS

81. If the force is given by F = at + bt* with ¢t as time. The dimensions of

a and b are :

worny ¢ &° fe ) ie, |Frhodalds woo F=a + bt® sondsS® a Hock
b o Guf) e :

1 MLT* MLT? o MLT S, MLT
@ ML*T3 ML?*T? 4) wML21r3, MLt

82, K and ﬁ are two vectors of equal magnitude and 0 is the angle between them.
-3
The angle between A or ]-?: with their resultant is :

A 5008 B o $5m8 S08mmo o Dok S6¥es. o8 HEy 5°mo 0 &8
508 $56¥% A B B s6¥om Sy Ko §wo

1) o4 V2 oR

(3) 260 4 0

83. An athlete completes one round of a circular track of radius R in 40 sec. What
will be his displacement at the end of 2 min 20 seconds ?

R argdo o e Sensd Sroed) of Barmethdh 40 DESE® a8 Hof
3xd. 2 Vswire 20 DEHe EHrE O8I FIFo¥o Dod?

(1) TR \/ﬁ} 2R

(3) 2naR (4) TaR

Rough Work
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84, A ball is falling freely from a height. When it reaches 10 m height from the
ground its velocity is Vj,. It collides with the ground and loses 50% of its energy
and rises back to height of 10 m. Then the velocity V, is :

(1) 7 mfs (2) 10 mfs
ﬁﬂ} 14 m/s (4) 16 m/s

o8 208 & Sod ey 8088 Hh&od. ©8 Fred SHod 10d. 2K 6®
e dyd od B0 V. 6 wod grdd 4570 50% ¥8Q §°¢°How 10 .
QLS IABos. sond o Fo V) e

(1) 7 /D ; (2) 10 &/
JB 1455 4) 16 &

iy

85. A bomb moving with velocity (4!‘.}3 +50] q '2512} m/sec explode into two pieces

of mass ratio 1 : 4. After explosion the smaller piece moves away with velocity
[Eﬂﬂf +70j + 15.@) m/sec. The velocity of larger piece after explosion is :

w8 weom (40% +50] - 26k) &uf® 3608 $D%wob. Yo Fosdo Jo
©8d To& doifjerr 4TH08. @ Tod e Sdgoede A 1: 4.
ReTe SHeE D o (2000 +70] + 15k) S F6os® s,
AR edo (EHrE DE Sy SKe :

S 457 — 35k (2) 45{ - 35]
()  45k-35] (4) -35i + 45k
Rough Work
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86. A body of mass m; = 4 kg moves at 5i m/s and another body of mass

my = 2 kg moves at 10 m/s. The kinetic energy of centre of mass is :

my = 4 kg (SSgor8 o SReh 5i mis S8 WO 0. Hoaw my = 2 kg
SSgoe8 Ho S 10 m/s 3¢508° 8% 08. wond |S5g0ed BoSan Gy

Hds ¥ Dend

200 500

) J 2 — J
400 800

Jm} o J (4) o J

87. A ball falls from a height & and rebounds after striking the floor. The coefficient

of restitution is e. The maximum distanee covered before it comes to rest is :

&S 908 h 3% SoB (ol 58, gD e8 884 B8 BDob. (Sevg

ST halo e oowdS’, o8 JoeHBBE SBF e (HarSods HOK

dredo
1-é2)n 1+e2)h
o R o Lodl
e e
/ 1+e? A eZh
Rough Work
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88. An object takes n times as much time as to slide down a 45° rough inclined

plane as it takes to slide down a perfectly smooth inclined plane of the same
inclination. The coefficient of kinetic friction between the object and the

rough incline is given by :

AOR oo 3 Hod Sy 8088 edas Sen o0, wod Fende
DSBS Fodoo D Hod 8088 e & P00 H0® n Taw woawod.
Fododn Gwfy Flasn 45° vond SHGH S SoHoe Sovo g

(o] c‘ﬁ)fm thoedaia

fo (-3 o [

n 1=

&

1 . 1
i v 18
® - @ =

89. The moment of Inertia of a disc, of mass M and radius R, about an axis which
is a tangent and parallel to its diameter is :
M Lﬁ&igmfﬂ, ng&gu de g e el E:-#,:, :Eaaa’a. Wg.ﬁm;ﬁ& HemoddomE
o) Gop0p Moae 3y efsy SHorr sEEy (ERHESD
1@ 9 : 3 02
(1) ) MR (2) 1 MR
1 5
@ 7 MR J’{a}} 7 MR’
Rough Work
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90. A fly-wheel of mass 25 kg has a radius of 0.2 m. It is making 240 rpm. What
is the torque necessary to bring to rest in 20 sec ?
o8 H3Y Fro¥ S¥o (BS g8 25@@8&2‘& 0.2 m. 59 So0bd. wd Jswards
240 pherren SHod. oAV 20 sec 0F° DrroSE SHE TSRS |SArEAoSSODS
ey dens ?
(1) 2r Nm ,/é} 0.2 Nm
2
(3) x Nm (4) 4mn Nm
91. A launching vehicle carrying an artificial satellite of mass ‘m’ is set for
launch on the surface of the earth of mass ‘M’ and radius ‘R’. If the
satellite is intended to move in a circular orbit of radius 7R, the minimum
energy required to be spent by the launching vehicle on the satellite is :
(Gravitational constant = G)
e GSHIEY 28 Sobod ardEEsn M |BS30e8 Ho aS|HEtY) rd aS08eo
®o8 FArHHINGO. S 1S538 W argrdsn R. S asfsed TR
Sp¥ g>lo fo S EATILew Jorooh BHHHSND edeI
By DoSoly FIS ¥8: (M dorosn = G)
GMm 13GMm
(1) SR \/{'QJ BT
GMm GMm
(3) R (4) 14R
Rough Work
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92. The displacements of two particles of same mass executing SHM are represented

n
by the equations %, '= 4 gin [lﬂt + —] and x; = 5 cos(wé). The value of ‘w’ for

6
which the energy of both the particles remain same is :
(1) 16 units (2) 6 units
(3) 4 units V14 8 units

BO¥ SovEs SoJod® o SSrS | SS30°8 Ko Tok Fare S (Foddno s

= m
xy=4 sm(lﬂf + E] ShBax» x5 = 5 cos(wf). ©& SwFFwrod Srdowrd. Bodh

Soro ¥8 SdredSure dﬁ&é@m ‘' Dewds :

(1) 16 [Seresmen (2) 6 [Seeeren
8) 4 [Havere 9 8 Bsmeee
93. Match the following :
List I List II
(A) Hooke’s law (I) Tanmtm] strain
(B) Shearing strain (II) Temporary loss of elastic property
(C) Bulk strain (ITI) Elastic limit
(D)  Elastic Fatigue (IV) 3 times the linear strain
1Bod &80 s&daHod :
wDee I Do~ 11
(A) 56 dovsHsw @O soRda 25
(B) d3res 248 (D) erem880rr 3820558 Goydy 6°6%)Su0
©) Spo 2838 (D) HBF58 o8
D) RBIT=E w4y (V) 3Ba 2588 SwechBew

@A) B © @O
@ 1 Oy W
@ W™y 1 1
JomdR I v u
WSI® 1 I IV

Rough Work
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94. The excess pressure inside a spherical soap bubble of radius 1 em is balanced
by a column of oil (Sp. gr. = 0.8), 2 mm high, the surface tension of the
bubble is ;
1om argRrgan o Swy 88 mEne®d o8y LEsss 2 mm 2%, fio Jogonsy
Fooiun Laaeds Bargss wond Swyy J8 moas EFd Dends
(Bodn ol 295 HHEsEn = 0.8)

(1)  3.92 N/m sz} 0.0392 N/m

(8)  0.392 N/m (4) 0.00392 N/m

95.  Water from a tap emerges vertically downwards with initia] velocity 4 ms™. The
cross-sectional area of the tap is A. The flow is steady and pressure is constant

throughout the stream of water. The distance h vertically below the tap, where
2) . 2
the cross-sectional area of the stream becomes 3 A, is (g = 10 m/s”) :

a¥ Bveon $08 4 ms! 88 Fxost R Dewafhee (808 SHEHBNS.
Boron HEEINE Ierossn AlSosae 55885 aos. ST Srdabodat

T Tt i’gﬁom @ 8. Bwon Sy ?.}t}gﬁmsi}ﬁ 208 &rdsn (h) 6° (Sarse

2
5:@83‘35 S o gy (EJE @oenod (g = 10 m/s?) -

(1) 05m J©@ 1m
(3) 15m 4) 22 m
Rough Work
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96. A bimetallic strip is formed out of two identical strips, one of copper and the
other of brass. The coefficients of linear expansion of the two metals are oo
and ag. On heating, the temperature of the strip increases by AT and the strip
bends to form an arc of radius R. Then R is proportional to :

Joth SWSrs $808° of 035°utE Y 58 Sarndatnlod. & eid
A8 8o w88 5886, © Todk e Ty 8t Hewer SHI
O 0o ap. AN IETOIHSH D REHES® )0 AT eanIPH, ©6
R orgrbo 808 wedorr Sm858. 808 &d6° R 308 & srSHirdos®

S otnod
1
@ AT Jo ==
1
(3) AT (4) JAT

97. Three rods of equal lengths are joined to form an equilateral triangle ABC.
D is the mid-point of AB. The coefficient of linear expansion is ., for material
of rod AB and o for material of rods AC and BC. If the distance DC remains

constant for small changes in temperature, then :

28 EP Ko M $8o ABC of Ssbwedw @gbeo SEdew SoSussd.
AB &g Dosodh D. AB &4 sav¢ 3dg rgf'S hwssn 05, AC S0
BC sorzre 383 P85 Hedsn o SR HEETY FPArd Srdpolh Erdsn

DC ;gﬁ'c:m ) Spdh ¢

1) Qo = 20, Jo a; = 4oy,
@) oy = 8ay 4) o = oy
Rough Work
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98. An ideal gas expands isothermally from volume V; to volume V,. It is then
compressed to the original volume V, adiabatically. If P;, P, and W represent
the initial pressure, final pressure and the net work done by the gas respectively
during the entire process, then :

S ﬂrﬂ:u‘fé' 1S 8a6E® ny BETY  aranag Gy HF S0y V, &od
Vo & ame8%00530wm. sohars RELY (SEDE® 89 HYHLIroSy V, &
B05*DosTerts. © aramay BTy 87D DESHn, K6 LESH SH6ahs BOAY
#0868 I SHnsmE Py, P, &6a58 W Srdodd

1) P >P,W=0 (2) P, >P,, W> 0

(3) P2>P1,W:=-ﬂ W (4) Po>P,W<o

99. 3 moles of an ideal monoatomic gas performs ABCDA cyclic process as

shown in figure below. The gas temperatures are Ty, = 400 K, Ty = 800 K,
Te = 2400 K and Tp = 1200 K. The work done by the gas is (approximately)
(R = 8.314 J/mole K) :
3 3rdo Dy sosmen LEH ;o (808 Sesns® Srdadses ABCDA
Sdah S8 Fhos. sty S e S8 Ty =400 K, Ty = 800K,
To = 2400 K :60y5 Ty = 1200 K. TN FH B (BeSreddae)
(R = 8.314 J/mole K) :

B y g
P
I )
I "'
d -
r {"
! -
! #
y -
—=T
(1) 10 kJ /‘fﬂ} 20 kJ
(3) 40 kJ (4) 100 kJ

Rough Work
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100. Three rods AB, BC and BD made of the same material and having the same
cross-section have been joined as shown in the figure. The ends A, C and D
are held at temperatures of 20°C, 80°C and 80°C respectively. If each rod is
of same length, then the temperature at the junction B of the three rods is :
o8 Soegsn SHBay e HE gehe Jeeopsn ¥OAT AB, BC $Hoam BD
s S s*aats; Sesnd® Sehd s F0xH dddw A, C Hoam
D o Sosm 20°C, 80°C s$Hoak 80°C ﬁﬁtﬂgﬁﬁa SE wouwrd, s‘fﬂe:: 8 ase oS
PEHTISpE @ Srd ¥bo $08 B S8 RS dens

B
A® ocC
D
1) 90°C A2 s0°C
@) 40°C 4) 30°C

101. An organ pipe P;, closed at one end and containing a gas of density p, is vibrating

in its first harmonic. Another organ pipe P, open at both ends and containing
a gas of density p, is vibrating in its third harmonic. Both the pipes are in resonance
with a given tuning fork. If the compressibility of gases is equal in both pipes,
the ratio of the lengths of P; and P, is (assume the given gases to be mono-
atomic) :
L8 DIE Sl @oddS ﬁ"e.:lain P; 3u658 ©SH80608° 5o s ot
oty Fo|SE py. SOETH B850 Fradn P, swesd ©H5E08® Jobik g a.
PAEEN arcfn Jo|BE py. e ok ﬁ“mmeu e¥ %8 Sodsn8® eHTEos®
GTHoN. @ oo ﬁomdgé 35&&?353}3 P; shbasn Py P& rEHe
N8 (88 ardluchen oF S8 SroaEdne ©55%48):

(1) 43 (2) 3
1 [p, 1 \/ﬂ
3 = e
(3) EJ; \A i P,
Rough Work
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102. A sonometer wire has a length of 114 cm, between two fixed ends. Where should
two bridges be placed so as to divide the wire into three segments (in em) whose
fundamental frequencies are in the ratio 1 : 3 : 4 ?

R Rathd® o ?gﬁﬁ“;ﬁu &z BAoDT 85 o5 114 em, -1t %‘:ﬁ:aﬁjmgm
1:3:42:586° o8, §i Swed wdnensr JEDESB X0 Bod Béo
QNG BoFIT5H? (em od®)

@) 5,1, I, = 18, 24, 79 @) 1y, by, 1, = 24, 18, 72

@ hilyl=72182 S 1,11, =12 2, 18

103. In an optical fibre, core and cladding were made with materials of refractive
indices 1.5 and 1.414 respectively. To observe total internal reflection, what will
be the range of incident angle with the axis of optical fibre ?

e SyrEosgE® 5% Hoam Thofodh SSme 15 0% 1.414 Sdgss
oefsve Ne ﬁmgﬂuﬂﬁ“ Saietues. Sy esosgE® SoPrrrosy SoeSySo
sfrood, o= ©fo8® SE5 B&ren 35 5P sy e dod?

1D 0°—g0° @ 0°—48°
VB3  0°—3p° @) - 0°—g2°

104. A ray of light passes through an equilateral prism such that the angle of incidence
is equal to the angle of emergence and each one is equal to 3/4th the angle
of prism. The angle of deviation is :

e Seese 53_;5:: T30 (Sobrelod 08 85wens, 585 a;?:f":::h §%oen
S&rdo SHbatn e85 &8 08 miné® 34 Sou wond DJos 5zo:

(1) 45° (2) 39°
@) 200 iy 300
Rough Work
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105. The distance between field lens and eye lens in Ramsden eyepiece is 4 ¢cm. Then,

the distance of the cross-wires from the eve lens is :

NES sfFessns® I8 J§ sessve shifg Srddn 4 Dot JEKesse
Hod ©d 8o aodSohs Srdsu

(1) 1.5 cm (2) 1.0 em

3 50 cm ST 55 em

106. Two coherent sources whose intensity ratio is 64 : 1 produce interference fringes.

The ratio of intensities of maxima and minima is

Jod ﬁumﬂnﬁ o8 mdwe 880 NEns 64:1 &° S &) Sypd: S3880e siége:u
G8E ePheron. 4 688 WE HFse RIS, :

(1) NEGBNT (2) B9l

VB3 81:49 (4) 81:7

107. The frequency of vibration in a vibration magnetometer of the combination of
two bar magnets of magnetic moments M; and M, is 6 Hz when like poles
are tied and it is 2 Hz when the unlike poles are tied together, then the
ratio M, : M, is :

YodS odbdyo8 &msy |$arnest My Soak M, w08 |grasrod)
Do Sod wuﬁ:%vb.osvﬂ Seed (aren sﬂ'éezwh a’%;ﬁaﬁd: Ho&d ﬁ‘ﬁsaﬁj;ﬁgu
6 Hz 2228 |gHaren EAED TS $E59% 2 Hz wond M; : My 28 Dos?

(1) 0. 4 35 /&J 5:4

(3) @3 4) 3:1

Rough Work
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108. A short magnetic needle is pivoted in a uniform magnetic field of induction 1T.

Now, simultaneously another magnetic field of induction /3T is applied at

right angles to the first field; the needle deflects through an angle ‘0" whose
value is :

28 P8 omhdyod eOQ, IT (30e Ho 2508 sabdpod FEos® wf
dosswa @odordh. aid VBT (36e 5005 H6°8 ©avd o8 Jledy Sused
Blo°R8 wowore e30 wHSBosINTN, MDY Foxo ouoe ExSESo 3083,

W Dend :
(1) 30° b ) as
@ 90° 7 60

109. The potential difference between two parallel plates is 10% volts. If the plates
are separated by (0.5 cm, the force on an electron between the plates is :

SSmosY So¥o &g TRIMSE Fsds 10% volts. Seve gy Srgsn
056 cm sond, So¥o aﬁcrﬁg'ﬁ@ aw&f@lﬂua Byesia ¢

(1) 32x1018N 2032 x 108 N
(3) 0.032 x 1078 N W) 32 x 108N

110. Two capacitors of capacities 1 uF and C pF are connected in series and the
combination is charged to a potential difference of 120 V. If the charge on the
combination is 80 uC, the energy stored in the capacitor of capacity C in micro-
Joules is :

1 pF 000 C pF 3308 dendien Ko Toch IFbebosn @FSE*® §0%
120 Ve ﬁv@;gus:é' DorDE adTssaed. dodiriion wod wa¥o 80 pC
wond Birtd C Ko IHaEet ey wod ¥8 @_Lﬁiﬁ‘fgﬁﬁ:

(1) 1800 SA2) 1600
(3) 14400 4) 7200
Rough Work
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111. 6 Q and 12 Q resistors are connected in parallel, This combination is connected
in series with a 10 V battery and 6 Q resistor. What is the potential difference

between the terminals of the 12 Q resistor ?

6Q 12 Q ¢ orod SSrodfor Hodod, Sodrerrdy 10 V ﬂ*gmﬂ.

6 Q DE°08" FAS® 5OBIHE, 12Q o 6o 550 HFg S T BINS

Heaso
\Al} 4V (2) 16V
8 2V 4 8V

112. Charge passing through a conductor of cross-section area A = 0.3 m* is given
by g =38t + 5t + 2 in coulombs, where ¥ is in seconds. What is the value of

drift velocity at ¢ = 2 sec. Given n = 2 x 10%/m® :
(1)  0.77 x 107° m/sec \/fz:r 1.77 x 10™° m/sec
(3) 2.08 x 107 m/sec (4) 057 x 10° m/sec

A =03 &2 dn;fgﬁgd Jeogo o defo ok g = 3t% + Bt + 2 Srevomo
w3¥o | Srdodbdd) 8. afw ¥ H0EE’ afs. wowd =22 S48 85

oS0 o0& 1 aNT N’ devss = 2 x 10%%m®

(1) 0.77 x 10°° &/ %2} 1.77 x 107° &/
(3) 208 x 10° &= (4) 057 x 107° &/
Rough Work
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113. The Thermo e.m.f of a thermo-couple is given by, &€ = aT + dT* where
alb =-200°C. If the cold function is kept at 30°C, then the inversion temperature

is (e in volts, T is in centigrade) :

&8 a&ouro o, E}::i:g&'mae:a‘ wodn £ = aT + 6T (e 5‘&5&6’“,
T 20dA86%) o 58 850suss PrdoddHd, al/b = -200°C LRy e

Sod @RS 30°C 55 FHoWE, = 6 SRS Deods
1) 103K (2) 143 K

3) 333 K v a3k

114. The intensity of the magnetic induction field at the center of a single turn circular

coil of radius 5 em carrying current of 0.9 A -

0.9 A 3558 (S550% .5 5 Do.d TIFIE, 2 By Ko Syeemd LLE

SoEsn IE oIy ed (how Fs 58 :

s/l[l) 36n x 107 T (2) 9 x 107 T
(3) 86x x 108 T 4) 9n x 108 T
Rough Work
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115. A capacitor of capacity 0.1 uF connected in series to a resistor of 10 M Q is
charged to a certain potential and then made to discharge through the
resistor. The time in which the potential will take to fall to half its original
value is (Given log,;2 = 0.3010) :

(1) 2 sec \A‘?,] 0.693 sec
(3) 0.5 sec (4) 1.0 sec

0.1 uF 332850 o 3rbans 10 M Q 238 J6°geR8 @A6° 80 of
D0 R:“?.:E_Jloﬁfén s3380dd, SHard g 6iFo oroe ©rdige WK,
o¥yd FBINS =l €D Jwd Hod Soeal gdodard8 5& wweo
(log;y2 = 0.3010):

(1) 2 Dok J(E} 0.693 5o

(3) 0.5 Do (4) 1.0 w¥od

118. The time constant of inductance coil is 3 m sec. When a 90 Q resistance is joined
in series, then the time constant becomes 0.5 m sec. The inductance and the

resistance of the coil are :

el (20¥ 84 Mo @) o doeogo 3 m sec. o HE6® 90 Q DS
5058 oo ?gmoa’o 0.5 m sec. wond BHSHe Gnyy (20¥dz0 SO a6%g0

Qod?
s/[l} 54 mH, 18 Q (2) 14 mH, 42 Q
(3) 42 mH, 14 Q (4) 14 mH, 60 Q
Rough Work
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117. In Thomson’s experiment to determine % of an electron, it is found that an
electron beam having a kinetic energy of 45.5 eV remains undeflected, when
subjected to crossed electric and magnetic fields. IfE =1 x 10% v m ", the value
of B’ is (mass of the electron is 9.1 x 10-3! kg) :

e
n'}msvn‘.’u n Jevd  FHA~E FPINS (S reHoEE - u‘.ﬁ'gégm DEgE  HBav
OWIN08 Feve %08, 45.5 oV Kow ¥88° |SoseBod QOFTLH  Homo
©EEES0 WrSgo © MBoSwos. E = 1 x 10° Vel ©ond, B’ Jenss

(Qop s @asgerd = 9.1 x 1079 k) .
(1 25 x 102 Wb ;2 (2) 5.0 x 107 Wb m2

V3 25 x 10 Wb 2 (4) 1.0 x 10* Wb m2

118. Photoelectric emission is observed from a metallic surface for frequencies v, and
Vo of the incident light (v, > Vo) If the maximum values of kinetic energy of
the photoelectrons emitted in the two cases are in the ratio 1 : n, then the threshold
frequency of the metallic surface is :

e¥ 6%y Sor Ho08 vy $h8ak v, %ﬂm@mgm o S8S s00d8 ol DO Hen
SEVERL, ) (V> Vo). & Boeh VoSTnod® Fwd8s od amm;ﬁw (08 8
¥ho DB 1:n wand © &% sox oy FPS1pHFgo :

@ « (v=v,)/(n-1) V(2 (mvy = vy)f(n - 1)
(3) (aw2 =9 J /{u ~1) (4) ("1 - vﬂ) n
Rough Work
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119. Three particles o-particle, proton and deuteron are accelerated by the same

potential difference. The velocities of them are in the ratio -

-0, @erd, dgers srdodd &F TRINEE® yowo Bod D, ad

adjo N8 :
J’m 1l | 2 B:l:1
@) a2 g (49) 4:2 @

120. A transistor having a B equal to 80 has a change in base current of 250 pA,

then the change in collector current is :

&8 (@88 G B e 80 @ 8y &oEdo AgE (Barsrod® Sy

250 pA sony HEaS DEgé | Sapfeod® Sredy;:

(1) 20,000 mA : (2) 200 mA
(3) 2000 mA ~/{4] 20 mA
Rough Work

4 Q




ﬂ} n2=2tﬂnl=1 {4} n2=5t0n1=3

FEaS SsSrmgsty QTS 8os H FOIFF06® FendBS wos A8&mo
O&gen  Eon amgql 508 @oenos.

(1) nﬂ-—-m{moﬁnI:E (2) n2=4;§m&n1=3

iEz. Which one of the following conditions is incorrect for g well behaved wave
function (y) ?

(1) v must be finite

(2) v must be single valued
\/5‘3} ¥ must be infinite

(4) v must be continuous

8 808 gt & e IRHSS  SFor (Saba (y) VeodSo% $8mda
287

(1) Y S8LEZa
2) y 5‘.@_5 JIH 08 @oewos

%3} W edosg
(4) Y Senss Eaﬂ‘brﬁ&am @oLuodH

Rough Weork
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123. The electron affinity values of elements A, B, C and D are respectively
—-135, —60, -200 and -348 kJ mol™!. The outer electronic configuration of

element B is :
A, B, C %800 D &5 smewe 6}&5@{5 2u0d JeoSen StHhSce —135, —60,
-200 500 —348 8.87.36 | wond Sroso B @ngy wesrg dowSidavgso:

(2) 3s° 3p*
4 3s® 3p°

(1) 3s% 3°

S 35 3

124, Match the following :

List I (Molecule)
(A) NH,
(BY H50
(C) XeF,
(Dy CH,

808 ordd wmESTEes :
gelae I (we0ad)

(A)
(B)
(C)
(D)

NH,
H,0
XeF,
CH,

The correct answer is ;
ﬁﬂlﬁuu_‘rﬁ Felt T T

(1)

(AYgiRM (C) (D)
A 1 B AN |

List II (Number of lone pairs on central atom)
(I Two

(I} Three

(IIT} Zero

(IV) Four

(V) One’

Do Il @05y S¥Smewd) & o wowd
Qo s mdo Sopg)

(I) ~ Todh

(II)  sSoomedd

(M) &gy

(IV) omentn

(V) esd

1, 4 el

NV 1 o m

7 gt il RS © ¢ il i
Rough Work
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125, The ratio of anion radius to cation radius of a ecrystal is 10 : 9.3. Then, the
coordination number of the eation in the erystal is :
&8 HBSG® uIdrS Hoaw swames TgFore D8 10 : 9.3 wons
® LSS roatrd sSHEgon Sopg Jos?
(L2 (2) 4

@ 6 v @ 8

126. The number of molecules of COjg liberated by the complete combustion of

0.1 gram atom of graphite in air is :

®06° 0.1 =& SEsoom " RES S8 Seso ot Tensd COy wenrge

Poms Qod?
(1) 3.01 x 1022 (2) 6.02 x 102
v 3 602 x 1022 4) 3.01 x 1023

in 32 g of gas X is : (N is Avogadro number)
CH; srained X arcsudfsod GodiBen Sformr Fgido Johah. 32 (rawe

X eauhd® Ko emae Somg Do&? (N BTG Sopg)

1) N s/ (2) g

N N

(3) 7 (4) %
Rough Work
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128. If BaCl, ionizes to an extent of 80% in aqueous solution, the value of

Van't Hoff factor is :

go|ESasnd® BaCl, 80% echdssesn ﬁnaﬁﬁmé ‘arodS 85’ woio Dewd

g ?
va 26 @) 04
@) 08 @) 24

129, Xis a non-volatile solute and Y is a volatile solvent, The following vapour pressures
are observed by dissolving X in Y :

Xetf o) fo (@ddan H0aY o srile @l X & Y 6° 56Acsm
WNES | dey ¥ 808 weibaSSnes 5OH &y D:

X/mol 1lit™ Y/mm of Hg

X/am. b Y/2.5. Hg
0.10 P,
0.25 P,
0.01 P,

The correct order of vapour pressures is :

T ERE T FODHE (Fehan:

D @<, < Py (2) P3<P, <P
(3) Py <P, <P, \/ (P < P < P,
Rough Work
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180. At a certain temperature and at infinite dilution, the equivalent
conductances of sodium benzoate, hydrochloric acid and sodium chloride are
240, 349 and 229 ohm™ ¢m? equiv ! respectively. The equivalent conductance

of benzoic acid in ohm™ ¢m? equiv ' at the same conditions is :

a8 A8 S@F NS Hoa wFod bSo 5 D40 BoSahs, EnLa‘s:aawaga.
Fdato §7080 Sergor saEse St 240, 349 S0as 229 £ &1 .52
a:mgua’o‘l. (e Eﬂfgémé" Bo&anf ®ho Hovgod g L&KL 2.8,

&:mgo&'a"l &% do&?
(1) 80 (2) 328

\/"{3} 360 (4) 408

131. A solution of concentration ‘C’ & equivilitre has a specific resistance R. The

equivalent conductance of the solution is ;

C S Sorgosswendes PESKe (e DY V6°¢sw R wand © (oo

Ho° 308 PHEE Jod?

(1) R/C (2) CR
1000 1000R
\/ (3) RC (4) C
Rough Work
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132. Assertion (A) : White tin is an example of tetragonal system.
Reasoning (R) : For a tetragonal system a = b = ¢ and o = f = y # 90°.
The correct answer is :

(1) (A) and (R) are true and (R) is the correct explanation of (A)

(2)  Both (A) and (R) are true and (R) is not the correct axplanaﬁun of (A)
./ (3) (A) is true but (R) is not true

(4)  (A) is not true but (R) is true

APESH (A Bg 85 (Sn) JHAY B SIS wwperon

fesy (R) : SR B ;:Sgas%é"‘ a=b=c &6 a=p=y= 90°

SOGhE amar

D () e ®) & s (A) & B IF0aSS . 250w

(2)  (A) H0am (R) ev dmsy =0 (A) % (R) aﬁﬂﬁqa_-.ﬁ At &
VB (A dask 3 (R) desy

(4) (A Redw ==& =0 (R) desw

133. That is the slope of the straight line for the graph drawn between In % and
T where % is the rate constant of a reaction at temperature T ?

1
@i T 5& Jog Boro¥sn k wond In kb SH6ak T © HFg AdS  Sese
(eR)E* SoEBae ;cen Jo#?

-E \/ -E
1] a
@ 2.303R 2 R
E R
a-E —_
@ 3 4) E,
Rough Work
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134. If the equilibrium constant for the reaction

what is the equilibrium constant of

1 1
Hy,) s 2 Hag + 2 Log) ?

Hyoy + Iy, —= 2HI, =855 ms:mga worodsy K wond

1 1
M) == SHy o+ 3 1o

Angy Sherhd WOPoESy Jod?
F @

1
(1) K (2) K
1

@ K S @ e

185. The pH of 0.01 M solution of acetic acid is 5.0. What are the values of [H*]

and K respectively ?
001 M &8 Ko 9288 @ (S0 pH ends 5.0.[HY ot TS 805

Ka Jdendlen S5 o7

v @ gt M, 1 x 10-8 @ 1x10°M 1% 10°°
@) 1x10*M 1 x 10°® 4 1x10°M, 1% 10°®
Rough Work
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136. A system is provided with 50 Joules of heat and the work done on the system

is 10 Joules. What is the change in internal energy of the system in Joules ?

o S35 50 8 @ aSepB S0, $0a @D B 10 £ 5D s S0sIE.

& aSg&S{‘g Gl ©odlE ¥86° Srop T Eed® od?
J 60 @ 40

(3 50 (4) 10

187. A micelle formed during the cleansing action by soap 1s :

(1) A discrete particle of soap

(@ Aggregated particles of soap and dirt
(3) A discrete particle of dust
(4) An aggregated particle of dust and water
Soopd @SErHoD WFBID DrSEnE® Diyd WHE eI™ D?
(1) Seoy 8y Fedod Hme

S @) @0l soc Sop Gefy HHERAS swre
(3) gl Sy Sedo|s Headdn

@) &0 Sy N8 Sy KouErAs Sod

Rough Work
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138. The orange coloured compound formed when Hy0, is added to TiO, solution

acidified with cone. H;S0, is :

[+ 1 HﬁSCIIJI\Eﬁ M&gﬁaéc dateds TiO; orderRl8 Hy0, 02558 ?ur:i:ﬁ

oefoss Sof aﬁnﬁgﬂm N67

(1)  Tiy04 (2) HyTiy0Og
(3) H,TiO, J H,TiO,
. 139. BSolvay process is used in the manufacture of :
Fge JgrSo ABTreHod ErEHIcahSa:
(1) EK,COq (2) KHCOq
v’3) Na,CO, (4) CaCl,
140. Diborane reacts with ammonia under different conditions to gii;e a variety of

products. Which one among the following is not formed in these reactions ?

o $60®eET, FETVS eRAE" SugEd DDF BareTged HEDHEOS.

& Sogedt JHEIS 8ob odE° a7

(1). BgHg . 2NH, V‘Eﬁ} B,,H,o
(3)  BgNgHg (4) (BN),
Rough Work
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141. Which one of the following is the mineral for tin ?
(1) galena (2) cerussite
ﬁaj cassiterite (4) anglesite
s 8086 86° 26 &5 GwE wdso?
(1) B8 (2) RS
V) TRe0E 4) dohSpE

142. The oxide of nitrogen formed by thermal decompeosition of NH,NO; is :

NH,NO, &3 2&rhc 30859 5@ FE°=S «5)4:
1) NO V@) N0

3) N0 (4) NO,

143. Which one of the following is most acidic ?

e 808 ;EES ©8 S eH FHo Fob 28?2

(1) H,0 (2) HgS
V8 H,Te 4) HySe
Rough Work
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Which one of the following is formed apart from sodium chloride when chlorine
reacts with hot concentrated sodium hydroxide ?

38 g Vadbo T @EYEE" 765 $og wdhIHG VEeETEE e
Ad a& o 808 od86° 282

(1) NaOCI V@ Naclo,
(3) NaClO, (4) NaClO,
145. Helium mixed with oxygen is used in the treatment of :
(1) Beri beri (2) Burning feet
(3) Joints burning (4) Asthma
%o 808 sand Soddn Johed rdobo, ebiad DFHING &IEEAHSD:
(1) B8 Bd (2) ErsSver Hote
(3) 31{; Sroeen \,1’{4] ayio
146. Which of the following is a correct statement ?

W (1) Aqueous solutions of Cu* and Zn** are colourless

(2)  Aqueous solutions of Cu®" and Zn”* are colourless

(8) Aqueous solution of Fe®* is green in colour

(4)  Aqueous solution of MnO, is colourless

G 808 >8&° S8ALEE INT

v (1) Cu' $8o% Zn™ soprSares Soh 82D

@ Cu®* o Zn?** soSwro dorh B2
(3) Fe™ momrsso Gom XS

(4) MnO; sorswo oi B8

Rough Work
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147. The chemical reaction that involves roasting process is :
FES DerSed” i ErohS WU
(1) FeyO4 + 3CO — 2Fe + 3CO,
(2) 2Al + Fe,05 — 2Fe + AlyOq
S3) 2ZnS + 30, - 2Zn0 + 350,

(4) FeO + Si0, — FeSiO;

148. The acceptable level of carbon monoxide gas (CO) in the atmosphere in ppm

level is :

FeeSEnoE® RS ek arakd (CO) Sngy wBre&oSEAS E:m: S &HE™:

J o @ 250

3) 49 (4) 850

149. The conversion of O-acylated phenol in presence of AICl, to C-acylated phenol

is an example for this type of organic reaction :
(1) Addition reaction (2) Substitution reaction
Aﬂ} Molecular rearrangement (4) Elimination reaction

AlQ]; $5:506° 0-028BE peeb, C-apdBs Hoedre S0 $og S GRS
SS GRRcHS WEgH eoEdm

(1)  Sofes wog (2) |(B8gs= =Ug
LB  om HI508 @) oifdn 63
Rough Work
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Diels-Alder reaction will not take place with which of the following reactants ?

S 806 Satradwes’ I88° 46y -web Sug esns?

S C//and | @ Q and ||

@ Q and H/ @ Q/ and ||

151.

In which of the following, ortho/para substitution by an electrophile is very

facile ?
(1) Nitrobenzene \AE} Phenol
(3) Benzoic acid - (4) Acetophenone

Q08 26 ($BFBwo eF /Frrres” JoeGpSodorr =8B Sdy¥So 808

Fa8® D87

(1) - SE°BodS V) 36

(8) Bomronf eo 4) &35S
Rough Work
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152. Which one of the following pairs of 2, 3-butane diol is enantiomeric 7

~/{1} 2R, 3R and 28, 38 (2) 28, 38 and 2S, 3R
(3) 2R, 3R and 2R, 38 (4) 98, 38 and 2R, 3S

808860 O =8 2, SerghS Sard Guf) JTAESHIS I ed.
\Al} 2R, 3R 0ot 28, 38 (2) 28, 38 sHbako 25, 3R

(3) 2R, 3R sH8ain 2R, 38 (4) 28, 38 oo 2R, 3S

153. The two enantiomers of secondary butyl chloride differ from each other in which

one of the following properties ?
(1) Boiling point s/ (2) Specific rotation
(3)  Density (4) C—Cl bond length

PE0E0 mg®S 6708 wey Dotk TGN 80b 2 §EySnE" Db ow?

(1) weepEsSs E:nﬁa \/(2} 235 |YShwo
(8) Rrosd (4) C—Cl &n8y woF3Ygo
Rough Work
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154. Identify the product (A) of the following reaction :

BF,; 160°C
CH;—0—C,H; + CO =0l 3%00 , 4

(1)  Ethyl alcohol \/{'2) Ethyl propionate
(3)  Ethanoic acid (4) Ethyl acetate

Bod dﬁgé’s Qd;jda a8y hdn (A) & HooSod :

BF, /[150°C
o B f150°C
C;H;—O0—C,H; + CO / A

500 atm
D  ap6 woysE @ apé prards
(3) a&Stoub s (4) aﬁf wh s

155. Which one of the following gives yellow precipitate with iodine and NaOH

solution ?
e 808 ordE° 28 wELES S8t NaOH orscmsng® Togse SHH SHI

Héﬁaﬁzﬁ 5808 ?

~/{1] CH,—CHO (2) CgH;COCgH;
(3) HCHO (4) CH,0H
Rough Work
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156. Identify A, B and C in the following reactions :

KCN Hydrolysis C,H.OH/H*
LA S
e 01 B 5 Rt HE S c

808 Gg06® A, B $8c C o 28 0F08 :

oH,0 —B A %ﬁ—* PRIGHOT , ¢
A B C
1)  CHNC CH,NHCH, CH,—N—C,H,
b,
@  CHL N CH,CONH, CH,CO0,H
/@  CHON CH,CO,H CH,C0,C,Hy
4)  CHLON CH,CO,H (CH,C0),0

157. Reduction of nitrobenzene with Zn and alcoholic KOH solution results in the

formation of the following compound :
\ﬁl} Hydrazobenzene (2) Azobenzene
(3)  Aniline (4) Phenyl hydroxyl amine

36°8085% 205 (Zn) HO e o), 5995 KOH (= Scasne Q| FosnE" Fobsvwe
Insnd and SEpFse

SO EEteods @ o&°B08S
@) 2008 @) 238 TEHS 9S
Rough Work
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158. If the number average molecular weight and weight average molecular weight
of a polymer are 40,000 and 60,000 respectively, the polydispersity index of the
polymer will be :

ey 85 gy St Sopg omgrdsn S0k SHe w8 smordSven
&S 40,000 60 60,000 sons & ROSE SE aﬁ‘ﬂg}gﬁﬂ kTt

Vi) a1 @ <1

8V (4) Zero (%)

1;59. The AT/GC ratio in human beings is :
(where A = adenine, T = thymine, G = Guanine, C = Cytosine)
SrIHos® AT/IGC DB, (8D6° A= 2838 T = FUE G = mg38 C = 26%°%8):
@ 1 V@ 152

(3) 93 (4) 2

160. Identify the non-narcotic analgesic from the following :
(1) Diazepam \-/::ﬂj Ibuprofen
(3) Formalin (4) Terpineol

G 808 &IE° S-05% 85 ITOREH Mo :

(1) aabdss V) EE o
(3) avuvéﬂﬁ (4) ®Eu5E
Rough Work
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