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MATHS

1. If the curves y? = 6%, 9x? + by? = 16 intersect each other at right angles, then the value of b
is :
9 7
(A) 5 (B) 6 © 5 (D) 4

1. IS gk y2 = 6x TAT 9x2 + by?2 = 16 FHHIVT R Ufeeg HId 8, d b &1 A9 &

9 7
(A) 5 (B) 6 © 5 (D) 4
Sol. 1
y2 = 6X
_ B3
M= 2y Ty
=9x2 + by? = 16
18x
M, =~ |2by
mm, = -1
§ -18x
y)(2py ) =71
2
27;( [ Yy _ 6)
by X
27 1 27 9
7><6 =1 = b= 6 =b= E
2. Let § be a vector coplanar with the vectors 3 = 2] + 33 _k and b = 3 +k. if G is perpendicular to

3 and . p =24, then |C||2 is equal to :
(A) 84 (B) 336 (C) 315 (D) 256
2. A G VP U |few ¥ o ARl 3=21+3j-Kk @ b=]+k @ W GAGA B AR G, 3 W d9aq B

TN . b =24 8 T [0 TR :

(A) 84 (B) 336 (C) 315 (D) 256
Sol. 2

ib =24 ib =24= xab +yb*=24
(14x + 2y =0) - (2x + 2y = 24) = 12x = - 24
XxX=-28&y =14

U= —2a+14b



Sol.

Sol.

i =-41+8j+15k = |0 = /42 + 87 1+ 162

i = 336 = [U" = 336

For each t € R, let [t] be the greatest integer less than or equal to t. Then

Jm x([3]<[ 3]+ 2]

(A) does not exist (in R). (B) is equal to 0.
(C) is equal to 15. (D) is equal to 120.
g% t € R & forg, /9 [t], t 3@l t 9 BIeT #gd4q QUi &, dl

Jo 3] a5

(A) (R #) g1 aiRda 81 2| (B) 0 ® aRTaR B |
(C) 15 ® TRER B | (D) 120 & sRTsR B |
4

. 1 2 15 1 17 1
(5] 2 R = mow 2oac [F 5
E_RHSE

X X X

) 2

{32 am () [

lim > 15-15x <L <lim Y15

x—0' x—0'

L=120

If L, is the line of intersection of the plane 2x -2y + 3z-2=0,x-y+z+1=0and L, is
the line of intersection of the plane x + 2y -z -3 =0, 3x -y + 2z - 1 = 0, then the distance
of the origin from the plane containing the lines L, and L, is :

1 1 1 1
(A) A (B) PN (©) 32 (D) 22
gfe AT 2x -2y +32-2=0,X -y +z+ 1 = 0 UR=E @1 L, & dA FHdell X + 2y - Z -
3=0,3x-y+2z-1=0 uRegal X L, & d 9ol fdg &1 g8 99 woaa 4 o @\i L, iR L,
Pl Iidfde &var 8, 8 :

1 1 1 1
(A) A (B) PN (@) 32 (D) 22
3



Sol.

P,:2x-2y+3z2-2=0

<
Il

P

Il
o

,iX-y+z+1

P,:x+2y-z-3

3

Il
o

<
N
Il

n, xn

(1,1,0)

v, = A, xf, =(3,-5,-7)

P,:3x-y+2z-1=0

n= \71 X \72 = (_7171_8)

Equation of plane
P:-7(x-0)+7(y-5)-8(z-4)
Distance from (0,0)

sin? x

T
2
dx
The value of I 1 42X
T
2

S

(A) (B) (©)

w|a
N3

sin® X
14+ 2% BT AM B

—N |3

N3

(A) (B) (©

Aa
©|a
N3

sin® x 7/2
1.7 X = 21= [ sin’xdx

n

2

—
Il
N[N N |y

21 = 2[sir® xdx (By property 4)

O, N [N

U

—

Il
Oy

) VA
sin® xdx = —
4

L, |
P(0,5,4)
V, L,
V,
(D) 4n
(D) 4n




Sol.

Let g(x) = cos x?, f(x) = /x,an a,p (a < B) be the roots of the quadrant equation 18x? - 9nx

+ 12 = 0. Then the area (is sq. units) bounded by the curve y = (gof)(x) and the lines x = a, X
=Bandy =0, is:

(A) %(\/5—1) (B) %(ﬁ—l) (C) %(ﬁn) (D) %(\/5—\/5)

AT g(x) = cos X2, f(X) = x, @M a, B (o < B) fgoam GHIdRo 18x2 - Onx + n2 = 0 ¥ 8| @l 9

y = (gof)(X) T @RI X = o, X = paAAT y = 0 g§RT oR &5 F1 &A% (T SHZA H) &

(A) %(\/5—1) (B) %(ﬁ—l) (C) %(ﬁn) (D) %(\/5—\/5)
2
Let g(x) = cosx?, f(x) = /x

18x2 - 9nx + n? = 0<(;

9n +(9n)° - 4.1872
X =

2.18
= Ty 972 - 8r?
4 12
n n [®
VA T <a:’=z_a_
X =+
4 1 p=l+2%
12 [3

Now y = (gof) (x) = cos(/x )?> = (cosx)

| N

3
Area = | Cosxdx = sinx

Te

n/3
n/6

J3-1
2

~ [

N|

if sum of all the solutions of the equation 8cosx-(cos(% + xj . cos(% - x) —%) =1 in [0,xr] is k=,

then k is equal to :

20 2 13 8
(A) 5 (B) 3 © 9 (D) 9



7. Ife FHHR 8cosx-(cos(%+xj-cos(%—xj—%)=1 P 3”1 [0,n] H A &A1 BT AT ke 8, @I k

R B :
20 2 13 8
(A) 5 (B) 3 © 9 (D) 9
Sol. 3

) 1
cos“——sin“x——,=1
8 cosx { 6 2}

3 2 1
——I+cos" x——,=1
8 cosx {4 X 2}

1
8 cosx {Z—I‘FCOSZ X} =1

8cosx{cos2 X —g} =1
4

2{4cos3x — 3cosx} =1

cos3x =

N | —

= 2nr + I
3 9

T

X, = 6
2n W
R
2w
X3_?+§
137
sum = —



Sol.

Let f(x) =X +i and g(x) = x —l , X e R-{-1,0,1}. If h(x) = g()>(<)’ then the local minimum
value of h(x) is :

(A) 242 (B) 3 (C) -3 (D) —242

AT f(X) =x? +i qen Q(X)—X—l x e R -{-1,0,1} & e h(x) = g((x)) g, @ h(x) &1 ="
_IATH A B

(A) 242 (B) 3 (C) -3 (D) —242

1

1
100 = 45 8900 = X

_ fx)
)= 900
2
(x—l) +2
X
h(x) = 1
X
%)
X—=|+
h(x) =\ X (X‘lj
X
1
NowX—;=t = = teR-{0}
h(t)=t+3

t

2
h(t)=1-5=0
t2=2

t=+2
t=4+/2 <
t=-+2
h"(ﬁ)>0
nren _ +H4/E
hi(t) = < h"(-ﬁ)<0

2
at t = /2 h(t) attain local minimum & its nature is \/EJFE =22



sin x cos? x

dx
. 2 . .
9. The integral (sin5 X + oS> X sin® X + sin’ x cos? X + cos> x) is equal to :
1 -1
-1 . _icC 1  _ic 1
———+C 3 3 ———+C
(A) 1+ cot3 x (B) 3(1+tan x) © 3(1+tan x) (D) 1+ cot3 x
(where C is a constant of integration)
sin® x cos? X dx
HHID 2 R Y
9. (sin5 X + €0s> X sin® X + sin’ x cos? X + cos> x) 8
1 -1
-1 . _icC 1  _ic 1
A —+C 3 3 —+C
(A) 1+ cot3 x (B) 3(1+tan x) © 3(1+tan x) (D) 1+ cot3 x

(STEf C Udh FHIHAT 3R )
Sol. 3
Divide by (cosx) °

(tan2 x).(secx)6 dx

-

2
((tanx)5 +(tanx)2 +(tanx)3 +1)
Lettanx =t

2
t2(1+t2) dt

(t3 +1)2(t2 +1)2

Nowt?+1=27

I=

1 o
=[5 = 3(1+t3)+C
1
I:_3(1+tan3x)+c

10. A bag contains 4 red and 6 black balls. A ball is drawn at random from the bag, its colour is
observed and this ball along with two additional balls of the same colour are returned to the
bag. If now a ball is drawn at random from the bag, then the probability that this drawn ball is
red, is :

3 2
o ®) © 2 Ok



10.

Sol.

11.

11.

Sol.

Th I F 4 o] AT 6 Bieh) i B Aol T 3 ST U g HebTell TR, 9T SUBT W SWHR, 9 g BY , gl
=T I W B ST B A Ao Ao H ST 7 | 319 IR Aol H W AU U i Adbrel) Y, A1 Ui
fPSgiice g, 8

3 3 2 1
(A 7 (®) 1o © 5 (D) 5
3
RR+BR

4 6 6 4

= 1012 T1012

2
5

Let the orthocentre and centroid of a triangle be A(-3, 5) and B(3, 3) respectively. If C is the
circumcentre of this traingle, then the radius of the circle having line segment AC as diameter,
is:

(A) % (B) \i0 (©) 210 (D) 3@

AMT T B0 &1 & b= 9l d=d 92 A(-3, 5) 921 B(3, 3) 21 3l 39 B &1 uRa= C 8, a1 Y@rave
AC &1 &N JF &R 910 S dTel 9 & 331 ®

) 25 (8) /10 (©) 2410 (0) 3

4
A(_315)I B(3l3)

2 1
f
H G 0]
(-3,5) (3,3) (h,k)
2h-3 k+5
3 =3 3 =3
2h =12 k=2
h=6
(h,k) = (6, 2)
A C
(-3,5) (6,2)

AC = /81+9 = Jo0 (Diameter)
V90 35x2 _ 5
2

radius = — =
2

(6]

2



12,

12,

Sol.

13.

13.

Sol.

14.

14.

If the tangent at (1, 7) to the curve x> = y - 6 touches the circle x> + y2+ 16x + 12y + ¢ =0
then the value of cis :

(A) 95 (B) 195 (C) 185 (D) 85

At am 2=y -6 05 (1,7) W a0 TRAT 9 X2 + y2+ 16X + 12y + ¢ = 0 &I W1 &l 8, a

CH A &

(A) 95 (B) 195 (C) 185 (D) 85
1
X2=y -6
dy
2x = dx
m, = 2

equation of tangent
y-7=2(x-1)

y-7=2x-2
2x-y+5=0
Circle

centre (-8, - 6)

| from centre = radius

-16+6+5

J5 = J64+36-C
5=100-C
C=095

If a , p € C are the distinct roots, of the equation x> - x + 1 = 0, then a'% + B%7 is equal to :

(A) 2 (B) -1 (©)0 (D) 1
A o, BpeC, TNHU X2 - x + 1 =0 A= g &, a1 al® + p197 RER T |
(A) 2 (B) -1 (C©)o (D) 1
4

xX2-x+1=0

Ta=—-W, B = - w?

(1101 +B107=_(W101+W214)

=-(wW2+w)

=+1

PQR is a triangular park with PQ = PR = 200 m. A T. V. tower stands at the mid-point of QR. If
the angles of elevation of the top of the tower at P, Q and R are respectively 459, 309 and 300°,
then the height of the tower (in m) is :

(A) 5042 (B) 100 (C) 50 (D) 10043
PQR t& faomeR s & 9% PQ = PR = 200 /1. | QR & #& fg R U& &1t err Rerd 21 afe
fa=geli P, Q, R TR & RER & I~ BT HH: 450, 300 T2 300 B, 1 TR &) Sarg (HiH) 2|

(A) 5042 (B) 100 (C) 50 (D) 10043



Sol. 2

X = 200 sin6 2: tan45°
= 200 cos6 h=x ...(1)
D:tan30°
y
3h=y . (2)
V3x =y

\/32005sin0 =200 cos
tano = i . 0 = 30°
ano = \/5 C =

h = 200.sin30°
h = 100m

9

9 9
15. If Z(Xi -5)=9 and Z(Xi - 5)2 = 45, then the standard deviation of the 9 items X, X,, ..... X
i=1 i=1

is :
(A) 3 (B) 9 (C) 4 (D) 2

9 9
15. af (X -5)=9 gen > (x5 =452, @ 9 B X, Xy, ... X, FT AAD A B :
i=1 i=1

(A) 3 (B) 9 (C) 4 (D) 2
Sol. 4




16. The sum of the co-efficients of all odd degree terms in the expansion

(x+m)s +(x—m)s,(x>1) is :

(A) 2 (B) -1 (0 (D) 1

5 5
16. (x+\/x3—1) +(x—\/x3—1) (x> 1) & FER w9 el @ el e § )

(A) 2 (B) -1 (©o (D) 1
Sol. 1

SCX° +5Cx* X3 -1 + TCX° (Jﬁ)z +oreen + 5C5( x> - 1)5

+5C,x° - “Cx* (\/X3 —1) + °C,%° (\/X3 —1)2 Forriin + SCS( x3 —1)5

= 2{x5+ 10x3 ( x3 = 1) + 5x(x® - 1)?

= 2{x5 + 10x® - 10x3 + 5x(x® + 1 - 2x3)}
= 2{x5 4+ 10x® - 10x® + 5x” + 5x -10x*}
Now collecting coefficient of only odd terms
22{1-10+5+5} =2

17. Tangents are drawn to the hyperbola 4x? - y? = 36 at the points P and Q. If the tangents
intersect at the point T(0, 3) then the area (in sq. units) of APTQ is :
(A) 3645 (B) 455 (C) 5443 (D) 603

17. U JfAWRaed 4x2 - y2 = 36 & fdgaii P don Q W el Y@ &= ol 2 afe 98 st fisg T(0, 3)
W el 8, A APTQ &1 &5hal (a1 sdrsdi #) © :

(A) 3645 (B) 455 (C) 5443 (D) 603
Sol. 2

T(0,3)

Equation of chord of contact PQ is:

Form, T = 0 For hyp. 4x? - y?2 = 36

0-3y =36

y=-12....... Equation of Chord of contact
puty = -121in4x? -y?2 = 36

L X = 135

Area of APQT = %(15)(6\/5) = 45.5



18.

18.

Sol.

19.

19.

Sol.

From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be se-
lected and arranged in a row on a shelf so that the dictionary is always in the middle. The
number of such arrangements is :

(A) at least 750 but less than 1000 (B) at least 1000

(C) less than 500 (D) at least 500 but less than 750

6 =1 o=l den 3 = TSIl | ¥ 4 IuTE dA1 1 UKD DI gAB (S Ufdd H TP b W A
UHR AT ST & fh Sradier 9e1 7eg H 811 39 UHR & fa=rl (arrangements) @) ST 8 |

(A) &9 | F9 750 ofdd 1000 & &H (B) &9 & %9 1000
(C) 500 & &H (D) &9 ¥ %49 500 ifd 750 & @A
2 To select and arrange

6 > novels

o ___t— (4 novels +1 dictionary)
3 — dictionaries

C,.>C, x4! = 15x 3 x 24 = 1080

If the system of linear equations x + ky + 3z =03x+ ky-2z=0 2x + 4y -3z =0 has a

XZ

non-zero solution (X, y, z), then y2 is equal to :

(A) 30 (B) -10 (C) 10 (D) -30
afe WRaw FHIHT AR x + ky + 32 =03x + ky -2z =0 2x + 4y - 3z = 0 &1 U LAWK &4 (X,

N4
y,z)%,ﬁij%l

(A) 30 (B) -10 (C) 10 (D) -30
3
For non-zero solutions, D = 0

1 k 3
3k -2 _ g
2 4 -3

1(-3k+8)-k(-9+4)+3(12-2k)=0
(-3k+8)+5k+36-6k=0

44 = 4k = k =11

Now equation becomes .......

X+ 1lly +3z=0 (1)

3x + 11y -2z=0 .(2)

2X +4y -3z=0 .(3)

3x + 15y =0 ... Solve (1) and (3)
X = - 5y

L6y +3z=0

-2y =2

x_ (VE)



x-4 2x 2X
2x  x-4 2x |=(A+Bx)(x-AY
2x 2X  x-4

20. If , then the ordered pair (A, B) is equal to :

(A) (4, 5) (B) (-4, -5) (C) (-4, 3) (D) (-4, 5)

x-4 2x 2X
g | X x=4 2 |=(A+BX)(x-AY
2x 2x x-4

20. 2, @ ®fd g (A, B) TR T

(A) (4, 5) (B) (-4, -5) (C) (-4, 3) (D) (-4, 5)
Sol. 4

X—-4 2X 2X
2X Xx-4 2X
2X 2X XxX-4

R, >R, +R, +R,

1 1 1
(5x—4) 2X Xx-4 2Xx
2X 2X x-4

C,->C,-C, C,->C,-C,

2

= (5x - 4)(x + 4)?
A=-4

B=5

(A, B) = (-4,5)

21. Two sets A and B are as under: A={(ab)e Rx R:|a-5 <1landpb-5<1}; B={(ab)eR

X R: 4(a-6)>+9(b-5) <36} Then:

(A) neither AcB Nor pc A (B)BcA
(C) AcB (D) ANB=¢(an empty set)

21, A AGEIATN B yPR & & A={(ab)e Rx R: |a-5 < 1dm|pb-5<1}; B={(ab)eR x

R: 4(a-6)°+9(b-5) <36}.

(A)Fd AcBIRTE B A (B) Bc A
(C)AcB (D) AnB = ¢ T Rl wqz=)



Sol.

22,

22,

Sol.

3
-1<a-5«<1 -1<b-5«<1
4<a<6 4<b<6
2 2
B % (2 _96) + (b _45) <1 Centre= (6, 5)

P

Tangent and normal are drawn at P(16, 16) on the parabola y? = 16x, which intersect the axis
of the parabola at A and B, respectively. If C is the centre of the circle through the points P, A
and B and /CPB = 0, then a value of tang is :

4 1
(A) 3 (B) 5 (C) 2 (D) 3

WRAAT y2 = 16X, & Tdh fdg P(16, 16) R TR der 3ffied i I 8 9 WRaad & 31&l dl fdgaii
HI: A d B R ufdee ord 2| afe figeli P, Aden B A 819R) WM dlel ad &1 &< C & a2 /CPB =0,
dl tan® &1 s 71 2

4 1
(A) 3 (B) 5 (C) 2 (D) 3

Parabola

y2=16x >a =8
Equation of Tangent
16y = 16 (x + 16)

P(16, 1
16y = 16x + 16 x 16 (16, 16)
y =X+ 16
m=1

m'= -1

Equation of Nomal >y = -x + 16 - 8 x (-1) (-16,0) B(24, 0)
=-Xx+ 24
+y =24 Q“r 0\

AABP is Rt. angle A.

= AB is diameter

= Cis Mid point of A, B = (4, 0)
For two tenking A outsect

X < <



23.

23.

Sol.

24.

D (16, 16)

20 Q J(8)? +(16)* =85

(24, 0) 1645
40 tan6 = =
8\5

J(32)% +(16)% = 1645

Let S={teR :f(x)=|x- n|.(e‘x‘ - l)sin|x| is not differentiable at t}. Then the set S is equal to :
(A) {0, n} (B) ¢ (an empty set) (C) {0} (D) {n}
FMS ={teR :f(x)=|x—n|.(e‘x‘ —l)sin|x| STt TR eIy € 8} d e S SRR &

(A) {0, n} (B) ¢ (Te Raa dg=rg) (C) {0} (D) {n}
B
f(x) = |x = x| (e -1) sin|x|
(x—n)(efx —1)sinx x <0
f'(x)= —(x—n)(ex—l)sinx, 0<x<m

(x—n)(ex—l)sinx, X>7

(x —Tc)(e*x —1)cosx +(sin x)(efx —1)(1)+1(sinx)(x —n)(—efx), x<0
f'(x)= —((x—n)(ex —1)cosx+(ex —1)sinx(l)+(x —m)sinxe”, 0<x<m

(ex - 1)(sinx)(1) + (ex —1)(x —m)cosx +(x —m)sinx.e®,x =7

f’(o*)zo

f’(O_):O diff. at x =0
f(n*)j

f(n_):o diff. atx ==
¢ an empty

The Boolean expression ~ (p v q) v (~p AQq) is equivalent to :
(A) ~q (B) ~p ©Sp (D)q



24.

Sol.

25.

25.

Sol.

@B IS ~(pva)v(~vpAag) B EEIA B

(A) ~q (B) ~p ©Sp

2
plg|l~p|~q|~(pva)|~paq|~(Pva)v(~pAaq)
TIT|F [ F F F F
TIF|F | T F F F

FIT| T |F F T T

FIF| T | T T F T

(D) q

= ~(pva)v(~vparg) =~p

A straight line through a fixed point (2, 3) intersects the coordinate axes at distinct points P
and Q. If O is the origin and the rectangle OPRQ is completed, then the locus of R is :

(C) 2x + 3y = xy (D) 3x + 2y = xy

TP AR NI S U 3R g (2, 3) ¥ B il 8, Fdena el @1 a1 = fd=gali P der Q v ufdwes
Fel 7| Ife O g =g & den mad OPRQ &1 X1 fawam &7 & a1 R &1 faguer 2

(C) 2x + 3y = xy (D) 3x + 2y = xy

(A)3x + 2y = 6xy (B) 3x + 2y = 6

(A)3x + 2y =6xy (B) 3x + 2y = 6

3

Equation of line
y-3=m(x-2)
mx -y =2m -3

2-3/m T 3_2m -1
h=2-3/m
k=3-2m
m= -3 m=3K
T 2-h"" T 2
3 _3-k
2-h 2

6 =6-2k -3h + hk
locus xy - 3x -2y =0
or xy = 2x + 3y




26. Let A be the sum of the first 20 terms and B be the sum of the first 40 terms of the series
124+2.22,32,:2.42,52.,2.62+..... If B - 2A = 1002, then A is equal to :
(A) 496 (B) 232 (C) 248 (D) 464

26. HFI AN 12 .2.22 ,32,2.42,52,.2.62 4 % Yoq 20 UGl &1 AT A ® a1 UUH 40 Ui &1 A B

gl afe B - 2A = 1002, @1 A SRR &
(A) 496 (B) 232 (C) 248 (D) 464
Sol. 3

n(2n-1)(2n+1)
B 3

-
N

+

W
N

+

35
N
|

A=[12+32+52+ ...... 10 term}+[22+42+ ...... +10 term]

2
A (101921 22[(10)11)(21)]
3 6
A=70x 19 + 70 x 44
=70 [ 19 + 44]
=70 x 63 = 4410

B= [12 +32+4....20 term}+2[22 +42+.....20 term]

L _(2039(41) , {(zole)(m)}

3 6

B=260x41+560x41
= 10660 + 22960

= 33620

B - 2A = 1001 = 33620 - (4410 x 2) = 1001
= 24800 = 100

A =248

. od
27. Lety = y(x) be the solution of the differential equation SInXd—i +ycosx =4x,X € (0,71). If

Y Y
Y(Ej =0, then Y(gj is equal to :

2

4 > 4n2

8 2 8
A g ® 975 © 55" (©) ~gT

27. A rdade GG sinX%+VCOSX=4x,Xe(O,n) BTy = y(X) U6 & B | IR ygjzog @ y[%)

R B

4 4 -8 8
() ~57 B 975" © 95" (D)~



Sol.

28.

28.

Sol.

4

dy
— +Yycotx = 4x cosecx
dx

p = cotx

I.F = e_[cotxdx

— em(sinx) = |Sinxl

sinx
y . sinx = _[(4xcosecx)sin xdx

y. sinx = 2x2 + C

T
putx—E
2.7° 7
= c-_"
0 7 +C> >
2
y.sinx=2x2—”—
2
= & 1_2”_2_”_2
67273 2
X_ﬂ2—97r2 X_—87r2 _ -8x°
2 18 2 18 -9

The length of the projection of the line segment joining the points (5, -1, 4) and (4, -1, 3) on

the plane, x +y+z=7is:

(A) \E

2
B 5

2
© 3

1
(D) 3

fa=gati (5, -1, 4) @1 (4, -1, 3) B A dTel IWRITS BT FFAA X + Y + 2 = 7 W Il 1T G&U D

SEIERR

\F 2
(A) 3 (B)\/g
1
Ké = (’|\+|2)

_ ABA 2
Sing = |AB||ﬁ| = \/E\/g

= ‘Kﬁ‘cose = \/E% = %

2
© 3

1
(D) 3

(41_113)
B

p : x+y+z=7




29, letS={xeR:x>0 and 2|&-3|+&(&—6)+6:0}.Thens:

(A) contains exactly four elements. (B) is an empty set.
(C) contains exactly one element. (D) contains exactly two elements.

29. A S={xeR:x>0 o 2x -3+ VX (Vx-6)+6=0} I S :

(A) ¥ IR Fquq 2| (B) v Rad wq=aa 2 |
(C) % T 3raud B | (D) ¥ <1 3ra9q B |
Sol. 4

2|\/§—3| +Xx-6Jx+6 =0

Casel » x>09

2(Vx-3) x - 6yx +6 =0

= 4/x+x =0

= Vx(Vx-4)=0 =x=0, 16
Case II

0<x<9

22X +6+x-6Yx+6 =0

X-8J/x +12=0

(Vx-2)(vx-4) =0

=4, 16 = x=4,16

12
30. Leta, a, a, ....,a, bein A.P. such that ) ay,; = 416 and a, + a,, = 66. If
k=0
2. 2 2 _ h | to :
ay +8@5 +..eenns aj; =140m, then m equal to :
(A) 33 (B) 66 (C) 68 (D) 34

12
30. AT @y, @y By venenyBye TP FAKR AN H W8 E Y ayy,q = 416 T a, + a,; = 66 5] AR

k=0
al + a3 4. al, =140m & d m R &
(A) 33 (B) 66 (C) 68 (D) 34
Sol. 4

a1+a3+a9+ ..... +a49:416

(ag +8d) + (a4 +42d) = 66
2a,+ 50d = 66
a,+ 25d = 33 —(1)

13a, + 4[142+.....+12]d = 416



12(13)
13a, +4 > d=416
a, + 24d = 32 —(2)
(2) -(1) d=+1
a, = 8

8 + 92 4 102 +......+242 = 140m
(12 4.....4242) = (12 + 22 +.....+ 72) = 140m

24

(24)(25)(49) _ ()(B)(L5) _ 0
6 6

29400 - 840 = 6 x 140m

28560 = 140x6m

m =34




31.

31.

Sol.

32.

32.

Sol.

PHYSICS

Three concentric metal shells A, B and C of respective radii a, b and c (a < b < ¢) have surface
charge densities +6, -6 and +c respectively. The potential of shell B is :

9 Fa= g P A, B @21 C, e Burd w99t a, b 21 ¢ (@ < b < ¢) B, &1 UK 39 °cd HAT:
+G, —C AAT +G B | B B &1 fawg &rm

o bz_cz+a o az—b2+c o az_b2+c o bz_cz+a
(1) g (2) o a (3) N (4) o b

Writing potential at B

K4na’c + K4nb?(-c) + K4nc? .o
) b c

S az_bz+c
T g b

Seven identical circular planar disks, each of mass M and radius R are welded symmetrically as
shown. The moment of inertia of the arrangement about the axis normal to the plane and passing
through the point P is :

AR 91d U@ Sl R F9dd f$%], S I”e &1 g M a1 B35a1 R 8, &1 S8 9 9 ST Sl

2| A & ofEad a1 P ¥ Ok dTell 318 & H1UE, 59 FAT BT STecd AT B ¢

P.
>~
< >
<
181 o 19 0 55\ 1n? LIS
(1) MR (2) MR (3) 5 MR (4) 5 MR

1
First we calculate M.I about O
M.I of each disc about O

1
I=M (2R + 5 MR?

9
= 2
:>2MR



So, M.I. of all disc about O

9 vp2 1
I.,=6x (EMR j + 5 MR?
55MR?
2
Now, M.I. about point P
2
I = SSZIR + 7M (3R)?

p

55MR?
2

181MR?
2

+ 63 MR?

R
33. From a uniform circular disc of radiuis R and mass 9 M, a small disc of radius ? is removed as

shown in the fiigure. The moment of inertia of the remaining disc about an axis perpendicular to
the plane of the disc and passing through centre of disc is :

33. R der 9MsmaH & THIHE MdldR fowh o % 3rsa1 &1 T BiIeT MdTaR f$3b hic B ot foran
ST 8, SiT b ot § =i w1 § | Sk & Ads & dwdd U 99d dw | YOIk dlel 38 P A1el 99 g3 (S

H1 e el BN
2R
3
R
37 40
(1) ?MRZ (2) 4 MR2 (3) KMRZ (4) 10 MR?
Sol. 2
Cavity
R/
™M
%
P I=?
N7/




34.
34.

Sol.

35.

35.

Sol.

mass of cavity = M nR? - 9M
9MR?

MI of Big Disc =

2

MI of Cavity = MIF;

.. MI of final structure =

9MR? MR? N 4MR?
~ | 18 9

9MR? MR? + 8MR?
= > 18
= 4 MR?

The reading of the ammeter for a silicon diode in the given circuit is :
@ T uRuy & Rafereta s & forv erfier &1 urgaid 8 |

200 Q2

»l AMAAAAA
v YYyvyyvvy

@

(1) 13.5 mA (2) 0 (3) 15 mA (4) 11.5 mA
4

Potential barrier due to a silicon diode in the given condition = 0.7 V

. In this forward biased diode

v 3-0.7 203
R~ 200 ~ 200 - 0.0115A =11.5mA

Unpolarized light of intensity I passes through an ideal polarizer A. Another identical polarizer B

1
is placed behind A. The intensity of light beyond B is found to be 5" Now another identical

1
polarizer C is placed between A and B. The intensity beyond B is now found to be § The angle

between polarizer A and C is :
cHerd 1 &1 S1Egfdd Ul &1 Udh 37ee WeRkigs A I oAl 2 | $¥1 a8 &1 Uh AR JloRgs B 1 UleRkiss A &

Uit <1 1 B, Ulelkigs B & 9vErq Hch@ﬁf%cﬂqm%Uﬂﬂﬂﬁﬁ%lmwaﬁ?wﬂwzﬁqﬁmcﬁAHN

1 .
B o I/ @ rdr & o9 B @ uwErq el 3 IR 9 B | AeRiss A9 C & &9 &1 Hivl 81 |
(1) e0° (2) 0° (3) 30° (4) 45°
4
[ =1,cos*¢
According to question

= 5 (cos? ¢) (cos? ¢)

cos* ¢

®|— o]~
N N



36.

36.

Sol.

37.

37.

Sol.

0= =we=[ )
cos¢=Z:>cos¢= 2
¢ = 45°

1

For an RLC circuit driven with voltage of amplitude v_ and frequency :ﬁ the current

exibits resonance. The quality factor, Q is given by :

1
V_ M qal ©) =——= 3Mafy & fawa gR1 aferd v RLC uRu JgA1fed BIaT & IOl HR$ Q &1 A B
. Jic 1 T

C_R o,L
(1) o (2) —
2
gl
R
1

Resonant Frequency o, = F

. . ool
So quality factor is given by = R

o,R 4 R
L ) (.0

(3)

Two masses m, = 5 kg and m, = 10 kg, connected by an inextensible string over a frictionless
pulley, are moving as shown in the figure. The coefficient of frictioin of horizontal surface is 0.15.
The minimum weight m that should be put on top of m, to stop the motion is :

m, = 5kg T m, = 10 kg & &1 THM Vb AT S §RT Uoh TYURMRT o & SHUR A s gU 8, oAl
fob s o <iian A ® | &4 wag 1 'yl Yo 0.15 § | 98 gAdH SEM m, fTe] S&|M m, & SR I

I I S SR, B AR -

m2|

(1) 10.3 kg (2) 18.3 kg
3

As the system is at rest
~T=50N

(3) 27.3 kg (4) 43.3 kg



38.

38.

Sol.

39.

~T-p(mM+10)g=0
= 50 = 0.15 (m + 10) 10

5
Dm—m+10

= m = 33.33-10
= m = 23.33 kg
Consider it 27.3 kg

In a collinear collision, a particle with an initial speed v, strikes a stationary particle of the same
mass. If the final total kinetic energy is 50% greater than the original kinetic energy, the magnitude
of the relative velocity between the two particles after collision, is :

T UhEg dug (collinear collision) ¥, SRR =Met v, BT T B THM SqH d Teb ¥R B 87 Ul I
THIIAT B | Al gt <ifcH fast Soll, A st o1l § 50% SIT&T 81 1 SahR & d1a &4l SO & ATUel I
BT glRHAToT BT

\A \A Vo
— —_— 4 —_—

(1) 75 (2) 5 (3) 2v, (4) 5

3

According to Ques.

Initial g\, RriSt

; ———>V —>V
Final m ' m 2

LMy, = myv, + mv,

SV, =V, +V, (1)
By energy it is given that :

3
K. = > K,

1 2 1 2 3 1 2
= Emvl +EmV2 — E Emvo
vZ+v,z?= 3 V,2 (2)

. , > Vo

From eqgn. (1) and (2)
4v.2-4v v, - vz =
Solving for v,

1

Vo £42V,
2

. Relative velocity

Vo +2V, Vo — 2V,
2 - 2

= 2v,

Alter:

As the final energy increases after collision, we can say that the only answer which is possible is
greater than v, (for the value of e > 1)

- Ans. is y2v,

A particle is moving with a uniform speed in a circular orbit of radius R in a central force inversely
proportional to the n™ power of R. If the period of rotation of the particles is T, then :

(1) T oc R? (2) T o« R¥2 for any n

(3) T oc RV241 (4) T oc RO+12



39.

Sol.

40.

40.

Sol.

T U R 1 & Usp axiidR 92 WR Al U d<i1d 9, Sl fb R ®1 n i 91 & GSHAMUR 8, & Aid gl
g | A HU1 BT 3fad Hid T &L, 4l
(1) T o R2

(3) T o Rv2+1

4

(2) T R¥2 na foi Y a9 & forw
(4) T o RO+

Tow s
Time period is given by

7= 2R (1)

T — . (2)

o mv
and also we can write R = —
1
Rn—l

1
Voo (1) ...(3)

V2 oc

From eq. (2) and (3)

[
T [L;l]

Two batteries with e.m.f. 12 V and 13 V are connected in parallel across a load resistor of 10 Q.
The internal resistances of the two batteries are 1Q and 2Q respectively. The voltage across the
load lies between :

(1) 11.7 Vand 11.8V (2) 11.6 Vand 11.7 V

(3) 11.5Vand 11.6 V (4)11.4Vand 11.5V

12 V @1 13 V figd ared 9o & Q1 I o 9= 9§ U6 10 Q @ e ufoRig & A1 Sirel R 7 S
I B ATIRD YR HH: 1Q T 2Q & s IRy & RRI &1 fawa /=1 § 3 g w91 & 9 8rm |

(1) 11.7 Vdomr 11.8 V (2) 11.6 Vdor 11.7 V

(3) 11.5V T 11.6 V (4) 11.4V e 11.5V

3
13V 5
———— PWW—
12V 10
04— WA —— x
3 AM
10Q

From junction law we can write
x-12 + x-13 + x-0
1 2 0

=0



10x - 120+ 5x - 65+ x =0
16 x = 186

185

16

= 11.5625

Which is lies in between 11.5V and 11.6 V

41. In an a.c. circuit, the instantaneous e.m.f. and current are given by
e =100sin 30t

i = in |30t-=
|—205|n[ 4)

In one cycle of a.c., the average power consumed by the circuit and the wattless current are,
respectively :

41. U a.c. URYY & gl aTEd 9o qAT URT BT ArefOrd A AfRad afiaxel | famn w7
e =100sin 30 t

i = 20 sin (30t—%)
a.c. & gof = # uRuy g1 3fad wfdd = Qo a1ede ORT & A $HA: §

1000 50
(1)50, 0 (2) 50, 10 (3) T, 10 4 3, 0

Sol. 3
Poe™ Vi L - COSO

ai rms’ “rms

100 E.cos 45°

- 55

_ 21999 \att

NA

Wattless current = I sin45°

e
/4

ok

1,8in45°

E x sin45°

L
© “wattless =
N2

_20 1
V2 42
=10

42, An EM wave from air enters a medium. The electric fields are

5 z ~
E, =E; X COS|:27IV(E - tﬂ inairand E, = Ey,.x cos[k(2z - ct)] in medium, where the wave number k

and frequency v refer to their values in air. The medium is non-magnetic. If €. and <, refer to
relative permittivities of air and medium respectively, which of the following options is correct ?



42,

Sol.

43.

43.

Sol.

44.

44.

U fIgd @ a9 Ba1 A Bl Aegq d g9 Rl 2 99 fAga & E, = Egy X COS{ZWV(%—tH B H U@

E, = Ey,.X cos[k(2z — ct)] AT H 8, STel WaRvl |l K a1 3afl v & A 8d1 9 & | #IEgH g ¢ | Al
€, TAT €, HE: A1 TG AeAH @) fagaehear & @1 = 5 § s e w8 7 ?

S 1 S S S 1
W =3 )2 =4 3) 2 =2 O
) p) "2 2

4
2nv
== =K
C
2K K'= 2K
No change in for
w
K'= —
C
- . C
- Velocity in medium = 5
1
and C =
v Ho€o
1 1

27 ne
Hencee = 4

8"1 1

Ce, 4
(m_— No change as it is a non-magnetic material)

A telephonic communication service is working at carrier frequency of 10 GHz. Only 10% of it is
utilized for transmission. How many telephonic channels can be transmitted simultaneously if
each channel requires a bandwidth of 5 kHz ?

TP fAPBIT HoRYl FaT a1gd AR 10 GHz R &M HRal & 3961 dad 10% FIR & ford S fhan ram 2 |

gfe gdd el DI d=e drers 5 kHz 81 a1 e |1 fhds femmpifie a9 |=nld 63 o1 9oa 8 ?

(1) 2 x 10¢ (2) 2 x 103 (3) 2 x 10* (4) 2 x 10°
4

f =10 Ghz

= 10 x 10°Hz

Utilized frequency = 10% of f

= 10° Hz

5Khz -5 x 103
.. Total channels
10° 10x108

= = = 5
5x10° ~ 5x10° 2 *10

A granite rod of 60 cm length is clamped at its middle point and is set into longitudinal vibrations.
The density of granite is 2.7 x 103 kg/m?3 and its Young's modulus is 9.27 x 10! Pa. What will be
the fundamental frequency of the longitudinal vibrations ?

60 cm owIE &I YSC DI Th B Bl S AL A URTE IR SEH s ¥~ Id~ [hd I 8 | IISC
F1 °9@ 2.7 x 103 kg/m3 T AT TR olih 9.27 x 10%° Pa g | AJaed &F= $1 ol Amafy w® arf?
(1) 7.5 kHz (2) 5 kHz (3) 2.5 kHz (4) 10 kHz




Sol.

45,

45,

Sol.

7

x:

60cm

p
Y

\% 1
f—j—jx

1

2.7 x 103 kg/m3
9.27 x 1010 Pa

Y

p

T 2x60x107?

_ 1
T 120x107?

= 4876.23 Hz

~ 5 Khz

It is found that if a neutron suffers an elastic collinear collision with deuterium at rest, fractional
loss of its energy is P,; While for its similar collision with carbon nucleus at rest, fractional loss of
energy is P_. The values of P, and P_are respectively :

I o REH B UH ReRr smawen & SYEIRTA A UIRY Udh Y& oS Bl & Al SAD Sl &1 A e

P, ORI ST 8 | Seh ReR S7aReql & Bra 1A A qHOY Hoe § ol oI e &d P_url Sirdl & | P, a1 P,

V3.43x10’

B A HA: B |

(1) (0,1) (2) (0.89, 0.28)
2
Ist case
v=0 -V, -V,
m— v
2m m 2m
mv = mv, + 2mv,
vV, +2v, =V (1)
V-V
1= v-0
V, =V, =V V, =V, -V
2
2V, + Vv, =V V=3 V-V
4
3v, = 2v v,=-3
2
V2 = § \Y
1, 1 v
2™ My 1
AKE
P = — = 1 5 = 1 - —
d KE —mv 9
2
= 0.888 = 0.89
Second case
-u v=0 -V, -V,
m 12 m m 12 m

mv = mv, + 12mv,

/9.27><1010
2.7x10°

(3) (0.28, 0.89)



46.

46.

Sol.

47.

47.

Sol.

V,=V, =V
13v, = 2v V, =V,-V
v,= 2 v v, = = y_y=il¥
2 13 1713 - 13
2
SV LR Y
2 2 13 11)?
Pc= lmvz - (13)2
2
169-121
p = G(iT = 0.28

The density of a material in the shape of a cube is determined by measuring three sides of the
cube and its mass. If the relative errors in measuring the mass and length are respectively 1.5%
and 1%, the maximum error in determining the density is :

o B AP dTel B us1ef &1 ueicd, IFDT 19 YSIIsi Gd SeqHH DI A1 HR Fabrer S 8 | Ife g9+ g
SRS DI /YT H Aruel FeAT e 1.5% T 1% 81 A1 °icd Bl 7 H Sfferhad Ffe B ¢

(1) 6% (2) 2.5% (3) 3.5% (4) 4.5%
4

_m__m
P= 7V T abc

d dm da db dc
(2] = (Smoe 2250 S,
d
:?p —(15+1+1+1)%
d
- ?p% = 4.5%

Two moles of an ideal monoatomic gas occupies a volume V at 27°C. The gas expands adiabati-
cally to a volume 2 V calculate (1) the final temperature of gas and (2) change in its internal
energy.

=i TpuRHAIYS arreel 19 & 2 Hiel 27°C A9 WV ARG URd 8 | 19 BT 3 Ba ™ Ysh¥ gRT bardr 2V

B O 81 B (@) SIfaH a9 @1 79 v (b) SHH ARe ol § uRdd« &1 A 8 —

(1) (1) 195 K (2) 2.7 k] (2) (1) 189 K (2) 2.7 K]
(3) (1) 195 K (2) -2.7 kJ (4) (1) 189 K (2) -2.7 KkJ
a4

(a) As the gas is adiabatic
Pvr = constant
or TV = constant

5 5

= 30007 = v T,

300 300

=>T = 5273 = 4173

300
=158 189.87 K

(b)U = — nRAt

N|—

U=—%x2><8.3><10=—27



48.

48.

Sol.

49,

A solid sphere of radius r made of a soft material of bulk modulus K is surrounded by a liquid in
a cylindrical container. A massless piston of area a floats on surface of the liquid, covering entire
section of cylindrical container. When a mass m is placed on the surface of piston to compress the

liquid, the fractional decrement in the radius of the sphere (

d)_
,is -

Bl germ ugrel gR1 &9 gU r 3501 &1 U 319 7ietl, ST 3ad UoIRedl olid K 8, U Jo-dR aaq d

i =9 g foRT 831 2 | @ &% a &1 U s@wHIde f0eH, da-TeR g9 & FY0l JURIBIC Bl Shd gU, 99
% |ads W ARl 2| %9 & guled g 94 e & ddg R U S| m @1 Sl 8, A el &1 a1 § 81 arefl

i aRad= [%) BT :
mg Ka
(1) (2) g

3

<
Il
|
3

pes!

w

Ka
(3) 3mg

(4)

mg
3Ka

A parallel plate capacitor of capacitance 90pF is connected to a battery of emf 20 V. If a dielectric

5
material of dielectric K = 3 is inserted between the plates, the magnitude of the induced charge

will be :



49,

Sol.

50.

50.

Sol.

90pF%Trﬁ?ﬂ€%QEBHH|ch®‘c’Hu|Q>|€5‘rZovﬁgawwaﬁwﬁ%ﬁaﬁsﬁ%‘laﬁK:gq’ﬂﬁgﬁzﬁ
BT b WRIIEd Ya1df @il & a1 gfdwe fBar Siran g a1 uRkd srder &1 aREmr g |

(1)0.9nC (2)1.2nC (3) 0.3nC (4) 2.4 nC
2
C=90PF

1

I

20V
C' = kc
C'=%x30=150nF
0=1V
0 = 150 x 20 PC
= 3000 PC
= 3nC

3
v 1-=
c —3nc( 5)
. 2
¢ = 3nc 5
¢ = _6r51C =1.2ns

The dipole moment of a circular loop carrying a current I, is m and the magnetic field at the
centre of the loop is B,. When the dipole moment is doubled by keeping the current constant, the

B,
magnetic field at the centre of the loop is B,. The ratio B_2 is :

gRT 1 dTel Vs IR U &1 fggd meel m de S¥a o= W gaag & B, & a1 Rer w&d gy faya sl
B
ﬁaﬁmmﬁwwzﬁzﬁﬁwgﬁlﬁu&ﬁ@ﬁm%ﬁwi%:

1
1) & (2) 2 3) B (COING)
V2
4
Ho>
B, = 2r
m = NI nr2
m = Inr?
2m = I nr'2
Hol



51.

51.

Sol.

= 2r
B _ 2
B, ~ 1

An electron from various excited states of hydrogen atom emit radiation to come to the ground
state. Let 1, 1, be the de Broglie wavelength of the electron in the n™ state and the ground state
respectively. Let A_be the wavelength of the emitted photon in the transition from the n* state
to the ground state. For large n, (A, B are constants)

UFh Soldg i ¥l gggror URAY] & fafi=1 ITfora sravensti | fafdwor Ifsia dxa =1 a1a srawen § o1 S

g A e ) qer Ay . Nl SFaReIT Gt =TT SraRe F goldeld BT Sl dRIeed § "1 ndl Iraven | T
R ¥ WHHAY gRT I B & R A, 81 nd g8 99 & ford (A A d21 B Reria 8)

B
(1) A2 2 (2 MEATE (3) A 2A+BL,  (4) AZ<A+BA]
2
h
A= ——
myv

:>Vnoc—

= Ao n

Now,

1 1 1

P — 2 | = - —
- RZ Lz nz}
1 ,| 11
1 1
= 1-=

jxmp‘( kzj

1

1
1
= Ao (I_K_zj

As n is large
1
A o (1+}\‘_2n]

B
= A gA+k_z

n
n



52.

52.

Sol.

53.

53.

Sol.

The mass of a hydrogen molecule is 3.32 x 10727 kg. If 102> hydrogen molecules strike, per
second, a fixed wall of area 2 cm? at an angle of 45° to the normal, and rebound elastically with
a speed of 10° m/s, then the pressure on the wall is nearly :

Ud BISRIo Y] &1 G99 3.32 X 10727 kg g1 2 cm? &Fhd &1 Toh ReR d1aR W 102 ufd Javg &) % |
BISRIo 3] IS e ¥ 45° IR JIRY Tqar dxad 103 m/s &1 T | died &, 1 SR W) & I &1
epedaq 99 8

(1) 4.70 x 102 N/m?2 (2) 2.35 x 103 N/m?2

(3) 4.70 x 103 N/m?2 (4) 2.35 x 102 N/m

2

m, = 3.32 x 107%" kg

n/s = 1023

wall area = 2 cm?

mvsin®
0

mvcoso
mv

0

A A A A A A A A

Ap = 2 mv cos 6
Total change in momentum = F = 2 mvcoso X n per second

Pressure =

© |

2mnv cos
A

2x3.32x107% x10%% x10° x cos 45°
- 2x10™*
= 2.34 x 103 N/m?2

All the graphs below are intended to reprsent the same motion. One of them does it incorrectly.
Pick it up.

velocity

velocity distance position

" N fme o I/ e 3 %‘ﬁme (4) P—‘m

o T IR UTH U & A DI eAfd B | DS Th UTh 9 T P Told ddd I AN & | 98 U & —

ER
Gl < Rerfay
R
) 2) ‘; R ) ‘ w3 =
3

As the graph sown represent the same kind of motion,




(a) True for particle thrown up from ground and caught back again.

pd

NI

(b) X True for above condition.
Dist 4
©) Not true
tin?le
X N
(d) True
t,

Correct option is (3)

54. An electron, a proton and an alpha particle having the same kinetic energy are moving in circular
orbits of radn Fear Tor Ty respectively in a uniform magnetic field B. The relation betweenr,, r,, r_ is:

54, W?ﬁ%ﬁ{mﬁiﬁwsmqg;H,QEBmCH@WWWWWQWQSIB?#W Mo, 1, TTr,
f3rsa1 &1 MeAThR Bell § YA X8 8| r,, r, AU r D §ed G- 8 |

(Dr,<r, <r, 2)r,>r,=r, 3)r,<r,=r, 4)r,<r,<r,
Sol. 3

mv = p
_ P
K= om

2mK Jm
r= =>roec —

qB q
Masses M| = 1.67 x 107%” kg
Mm 6.68 x 1027 kg
M, =9.1 x 103! kg
Chagres q, = -1.6 x 1079 C
g, = +1.6 x x 10-1° C
g . =6.4x101C

e



55.

55.

Sol.

56.

56.

Sol.

Jm,

o] qp
4mp 21/ m,
r = =
o« 2qp 2qp

=>r,=r.>r,

On interchanging, the resistances, the balance point of a meter bridge shifts the left by 10 cm.
The resistance of there series combination is 1 kQ. How much was the resistance on the left slot
before interchanging the resistances ?

gfeRIgl BT g § Hex AY 1 Aged g 10 cm 40 )% Reds Sl & | S Aviishd FdIo &1 ufcRig

1 kQ 8| IRl @1 gaer I Usel 4Rl @R% & Wid b1 GfeRg fbaen o ?

(1) 910 © (2) 990 © (3) 505 O (4) 550
4

Ry X

R, = m (1)

R, x-10

R, =~ (110-x) --(2)

R, + R, = 1000
On solving we get

In a potentiometer experiment, it is found that no current passes through the galvanometer
when the terminals of the cell are connected across 52 cm of the potentiometer wire. If the cell
shunted by a resistance of 5Q, a balance is found when the cell is connected across 40 cm of the
wire. Find the internal resistance of the cell .

T fAgar) 9T & SR 9T 1 R 99 Ao B RRE Y Aaard aR & 52 cm dH=1E B qHl aR% SiisT Sidl
21 Al Te@Hre § ®I3 gRT &1 Jaie el aidl 8 | Ife ¥d ®I 5Q iRy gR1 ¥ & e o a1 9d & R
P IR B 40 cm THEE D QI WG Sire I Fer U & ST 8 | T HT SMIRe UfaRie 811 |

(1) 250 (2)1 0 (3)1.5Q (4)20Q

3

40cm

>—ANWV
50
E = 52k
v =40 k
t
S N |
r—[v )R
52k
=5 {20k
26
—c |22 1
‘5(20 )



57.

57.

Sol.

58.

58.

Sol.

If the series limit frequency of the Lyman series is v, then the series limit frequency of the pfund
series is -

gfe e Sl ) A ARy v, 81 Al gus Sl @1 A ey 8

(1) v/25 (2) 25 v, (3) 16 v, (4) v,/16

1

Series limit frequency of lyman series = v,
. For Pfund series [n = 5]

1

foo =
n2

- f _ Vv
* 'Pfund series 25

The angular width of the central maximum in a single slit diffraction pattern is 60°. The width of
the slit is 1 um. The slit is illuminated by monochromatic plane waves. if another slit of same
width is made near it, Young's fringes can be observed on a screen placed at a distance 50 cm
from the slits. If the observed fringe width is 1 cm, what is slit separation distance ?

(i.e., distance between the centres of each slit)

P vt 3R faads Yed & sy Sfeae & droiy dieE 60° & BRT &) 9rers 1 um 8 B3R &1 t& avifg
FHT T I GBI $Ra 2 | e IA AIels Bl U s 31 QR 31 & i a1 &1 o | &1 BRI &4 50 cm
R W U R I P B I O el 7| S B Y Aers 1 em B @1 B & i & S B @ 8w
(1T UH 3R & =i & 91 B gN)

(1) 100 um (2) 25 um (3) 50 um (4) 75 um
2

\

«

N

/
asind =2
asin 30° =
_ _lpm_l -6
A =a/2 = > —2><10 m
a=2\
_ b
B=

AxD  0.5x10°x50x107?
d d




59. A particle is moving in a circular path of radius a under the action of an attractive potential

Uu=- Its total energy is :

?.
59. wwﬁﬂﬂwmwﬁﬁmu=—%a%siaﬁaﬁwa%wﬁwmﬁwm%lwaﬁgawﬁﬁﬁ—
3k & s
(1) -5 2 (2) - 222 (3) 52 (4) zero ()
Sol. 4
-k
U=-327
du K N
F=—E=+E(—2)I’21

K

mv? _ K
roor

. l mv2 — L
) o

Now, TE = KE + PE

K K

TE=- o5 + =5
= 2r? 2r?

=0



60.

60.

Sol.

A silver atom in a solid oscillates in simple harmonic motion in some direction with a frequency
of 10*?/sec. What is the force constant of the bonds connecting one atom with the other ?
(Mole wt. of silver = 108 and Avagadro number = 6.02 x 10?> gm mole)

el 3/ A <) &1 U WA 10'2/sec &1 @iy 4 {1 fawn § WRel syrad IR BRaAT 8 | Tb URAIY BT AN
WA ¥ S dTel 989 &1 9ol aaid fa- grm? (a7dl &1 a7fdas ¥R = 108 3iR 3/@rmal (Avagadro) |
= 6.02 x 1022 gm mole?)

(1) 5.5 N/m (2) 6.4 N/m (3) 7.1 N/m (4) 2.2 N/m

3

Frequency

k = mF? x 412

6.023 x 10* atoms present in — 108 gm

108 3

| - . 7 x10
atom will be present in — 6.023x10%

_ 108x(10")* x4x9.86x107°

k
6.023x10%

_707.20x10* x10™
- 10

=7.07 = 7.1 N/m



61.

Sol.

62.

Sol.

63.

Sol.

CHEMISTRY

For 1 molal aqueous solution of the following compounds, which one will show the highest freezing
point ?

(1) [Co(H,0),Cl,1.3H,0 (2) [Co(H,0),ICl,

(3) [Co(H,0).CI]Cl,.H,0 (4) [Co(H,0),Cl,]CI.2H,0
= el & 1 Jiete STl fdeas & forv a9 v Seadd fR|ie e ?
(1) [Co(H,0),Cl,1.3H,0 (2) [Co(H,0),ICl,

(3) [Co(H,0).CI]Cl,.H,0 (4) [Co(H,0),Cl,]CI.2H,0
1

For highest freezing point, AT, must be minimum & hence i should be minimum
Option (1) i =1

(2)i=4
(3)i=3
(4)i=2

Hydrogen peroxide oxidises [Fe(CN),]* to [Fe(CN),]*~in acidic medium but reduces [Fe(CN),]* to
[Fe(CN),]* in alkaline medium. The other products formed are, respectively :

(1) H,O0 and (H,0 + OH") (2) (H,0 + 0,) and H,0

(3) (H,0 + 0,) and (H,0 + OH") (4) H,O0 and (H,0 + O,)

BIgSIo WRATHATSS 3l Aregd § [Fe(CN), ]+ @I [Fe(CN), >~ ¥ Suw=IRid &xdl 8 g &R aed o
[Fe(CN),]*> @I [Fe(CN),]* H o= &=aT & | 3174 a9 dTel IcaTg A BT

(1) H,0 @ (H,0 + OH-) (2) (H,0 + 0,) @ H,0
(3) (H,0 + 0,) @ (H,0 + OH-) (4) H,0 @I (H,0 + 0,)
a4

= [Fe(CN) ]* + H,O0, " _, [Fe(CN),]* + H,0

In the oxidation by H,0O,, liberated oxygen by decomposition of H,O, pull electrons from [Fe(CN),]*
& get converted into H,O

H,0, — H,O + :0

e deficient O-atom

= [Fe(CN),I*- + H,0, —— [Fe(CN),]* + H,0 + 0O,
Here H,0, acts as a reducing agent thus it disproportionate in basic medium

H,0, —> H,02 + O!

Which of the following compounds will be suitable for Kjeldahl's method of nitrogen estimation ?

N,CI” _ NH, NO,
(1) @ (2) @ (3) @ (4) @

AEEISA 3ifber & folw desrer fafd # fHa Aiffrwi § | $I9 U 8rm?

N,CI- pZ NH, NO,
(1) @ (2) @ (3) @ (4) @
2

In kjeldhl method nitrogen containing compound when react with H,SO, then (NH,),S0O, is formed
& this means NH, must be released. Only in (III) option NH, may be released.



64.

Sol.

65.

Sol.

66.

Glucose on prolonged heating with HI gives

(1) 6-iodohexanal (2) n-Hexane (3) 1-Hexene (4) Hexanoic acid
DT BT HI & A1 & 9T T T HRA W U gl 2—
(1) 6-IMERRTA  (2) n-TRIA (3) 1-8RI= (4) sRIIED 3T
2
CH=0
H———OH
HO—t—H
HI/A /\/\/
H—+—OH — >
H———OH
CH,—OH
n-hexane

An alkali is titrated agaist an acid with methyl orange as indicator, which of the following is a
correct combination?

Base Acid End point
(1) Strong Strong Pink to colourless
(2) Weak Strong Colourless to pink
(3) Strong Strong Pinkish red to yellow
(4) Weak Strong Yellow to pinkish red

AT AR BT U eI & WU § TANT HRab, Teb &R Dl Yeb 3l & faag SITAIUG b SIraim & | 71 & 9 ol
Teh e WA © ?

&R 3t I fa=g
(1) vaet SCrel T | [EA
(2) g9« EE] [T | Teral
(3) uaet uqe NSICIESICECI I
(4) g« EE] Ul § gl e

4
Methyl orange workds better

For range 4 to 6

therefore weak alkali to strong acid

The predominant form of histamine present in human blood is (pK,, Histidine = 6.0)

H H
N \ NH N \ NH
(1) 3/\/ 3 (2) 3/\/ 2
S S
H
H
N @ N
( )QN_j/\/ (3) &H -



Sol.

67.

Sol.

A9 XA H IR e @ yqw WU g (pK,, R = 6.0)

H

N \ NH
(1) j/\/ 3

S

H

N \ NH
(3) D/\/ 3

S

1

pKa=5.8

! NH,

pKa =9.4

Open chain nitrogen behaves as base in blood & ring netrogen is less basis then blood these for

open chain nitrogen protonated.

H
N \ NH
(2) _>/\/ 2
S
N
\
& LN
H NH,

The increasing order of basicity of the following compounds is :

(@) A~ NH:  (b) ~_~NH

(1) (d) < (b) < (a) < (c)

(3) (b) < (@) < (c) < (d)
forer ATt @Y emIaT &1 Sedr HY @

(@) A~NH:  (b) ~_~NH

(1) (d) < (b) < (a) < (c)

(3) (b) < (a) < (c) < (d)
4

/\/'\'Hz (1°-amine)
/\/NH (sp®> N-atom)
:NH,

ONH,
/\ <> /\@
NH NH

/\NH/CH3 (2°-amine)
(b) < (a) < (d) < (c)

NH,
(©) )\NH

(2) (@) < (b) <(c) <(d)
(4) (b) < (a) < (d) < (c)

NH,
(©) )\NH

(2) (@) < (b) <(c) <(d)
(4) (b) < (a) < (d) < (c)



68. Which of the following lines correctly show the temperature dependence of equilibrium constant,
K, for an exothermic reaction ?

e
****D

(1) Aand D (2) Aand B (3) Band C (4)Cand D

U SR fAfhar & v amyawen Reric K &1 dg R ¥Rar & =1 § § o=l Yar 98) il o) 27

In K A
// -B 1
© 0 T(K)
***‘:** \’C
****D
(1) Agem D (2) Ader B (3)Bar C (4) C @2 D
Sol. 2
ASO  AHO |1
noo = 7 40 {3

Exothermic AH < 0

—AHo
R

slope = >0

o

A
y—-intercept = S

R can be (+)ve & (-)ve

A

69. How long (approximate) should water be electrolysed by passing through 100 amperes current
so that the oxygen released can completely burn 27.66 g of diborane ?
(Atomic weight of B = 10.8 u)
(1) 1.6 hours (2) 6.4 hours
(3) 0.8 hours (4) 3.2 hours
100 URRR fIgd gRT a1fed @R STel &l T fdhasil @) da fdgfa sraees fdhar SR & e arell sifaiior
27.66 g SIEdRA &I Iof ®Y | el Fb ?
(B &1 WA ¥R = 10.8 u)
(1) 1.6 Tv¢ (2) 6.4 Tve
(3) 0.8 Tr0e (4) 3.2 T0e




Sol. 4
B,H, + 30, — B,0, + 3H,P
27.66

27.66

1 mol 3 mol
4e” + 0O,—> 20+
therefore charge required = 12 faraday

Hence
12 x 96500 =i xt
= 100 amp x t
t = 12 x 965 seconds
_ 12x965 _ 11580 _ 3.2 hours.

3600 3600

70. Consider the following reaction and statements :
[Co(NH,),Br,]* + Brr — [Co(NH,),Br,] + NH,
(I) Two isomers are produced if the reactant complex ion is a cis-isomer.
(II) Two isomers are produced if the reactant complex ion is a trans-isomer.
(III) Only one isomer is produced if the reactant complex ion is a trans-isomer.
(IV) Only one isomer is produced if the reactant complex ion is a cis-isomer.
The correct statements are :
(1) (II) and (1V) (2) (I) and (II)
(3) (I) and (III) (3) (III) and (1V)
= rfafar g sl R faar P
[Co(NH,),Br,]* + Brr — [Co(NH,),Br,] + NH,
(1) <1 I 99 € Il IfeR® S e e Rg—aaraad! 2 |
(II) <1 Fagd a7 € AfE AMPRS ieldd AR T SIa—FqAEd! 2 |
(I11) U FH1qId] §99a1 § IfS SIfHRG Hircldd M Udh gIa—Haad! 8 |

(IV) U FH9Id) 999aT & If IMeRS $iveldd 3RF U Rg—dAragdy 2 |

el B T
(1) (II) @ (1V) (2) (1) qor (II)
(3) (I) T (III) (3) (III) o (IV)
Sol. 3
INH Br NH
H3N\ | 3/Br H3N\ | /Br H3N\ | 3/Br
- CO (6(0)
/ \, + Br E— / N\ / N\
H,N” | “Br | |
N NH, H;N NH, Br Br NH, Br
(fac Isomer) (mer Isomers)

71. Phenol reacts with methyl chloroformate in the presence of NaOH to form product A. A reacts
with Br, to form product B. A and B are respectively.

OH OH OH Br. OH
and and
(1) @(OCH3 QKOCH3 (2) @(OCH3 @(OCH3
0 Br 0 (0] (0]



Sol.

72,

Sol.

0] 0] 0] 0]
N 3OS o oo o, oL
(3)@ ° d Q ’ W@ L Q/ ¥
Br

Br

NaOH &1 SuReifd  wild, Afe FiRIbHe § JMAhAT HR® A IU1E a1 8 | A, Br, @ 1 sffdfhar o
Ire B <dT 81 A 9T B %A B |

OH Br. OH
e
OCH, OCH, OCH, OCH,

o0 Qg™ Lo 0 I .

0] 0]

o) 0] 0] 0]

A YO SNPLON SNGZCN
(3)@ °o ™ Q © (4)@ ¥ @ ¥

Br

Br

4

OH o—t_o—cn, o
+ Cl—C—0—cH, _Na0H, _NaOH

(A)
(B)

An aqueous solution contains an unknown concentration of Ba?*. When 50 mL of a 1 M solution of
Na,SO, is added, BaSO, just begins to precipitate. The final volume is 500 mL. The solubility
product of BaSO, is 1 x 107°. What is the original concentration of Ba%* ?

(1) 1.0 x 10 M (2)5x 10° M

(3)2 x 10°M (4) 1.1 x 10°M

Teh Selld fderad Bazt &1 37elid |sdl X@dl & | 519 50 mL, 1 M Na,SO, faeia= &1 femar e €, dr BasSO,
STaeifie BT YR Bl & | IR SR 500 mL € | BaSO, &1 fdeirdr orter 1 x 107102 | Ba?* &1 qRxifde
ATl R’ 8 P

(1) 1.0 x 100° M (2) 5 x 10°M
(3) 2 x 10°M (4) 1.1 x 10°M
4
Ba?* + SO, — BaSO,

Cx450 mol 50x1 mol

1000 1000

For precipitation
[Br*] [SO,>] 2K, (BaSO,)

Cx450 50
1000 | |1000[ X 421 x 107

-10
C> 1x10 90><1000 — 1.1 % 10°M




Sol.

76.

Sol.

77.

Sol.

78.

Mass% Atomic ratio
C | 6.K% 6/12=1/2
H | 1 K% 1/1=1
O (100 7K)%

X:y=1:2
CxHy=CnH2n

CH, + % O0,— nCO, + nH,O
2
'0' required is ?n for CH, O,

n '2n

C.H, O, + ?oz—mco2 + nH,0

3n 3n
2—7—2—7
X:y:z=n:2n %=2 4:3
C2H403

The trans-alkenes are formed by the reduction of alkynes with:

(1) Sn - HClI (2) H, - Pd/C, BaSO, (3) NaBH, (4) Na/lig. NH,
o o O fhas A1 Teplgal & U gRT SR—Vedid a-d 8 7
(1) Sn - HCI (2) H, - Pd/C, BaSO, (3) NaBH, (4) Na/=fad NH,
4
CHN H
CH,—C=C—CH, __Na/LiaNH; c=C
3 3 H/ \CH3

Birch reduction

Which of the following are Lewis acids ?

(1) BCI, and AICI, (2) PH, and BCl, (3) AICI, and SiCI,  (4) PH, and SiCl,
= o & BT g9 o 7 ?

(1) BCI, qr AICI, (2) PH, T BCI, (3) AICI, Terr SiCl, (4) PH, qar SiCl,
1

BCl, and AICI, are covalent and e~ deficient

When metal 'M' is treated with NaOH, a white gelatinous precipitate 'X' is obtained, which is
soluble in excess of NaOH. Compound 'X' when heated strongly gives an oxide which is used in
chromatography as an adsorbent. The metal 'M' is:

(1) Fe (2) Zn (3) Ca (4) Al

9 U g1 'M' Bl NaOH & Arer afffad b Sirar € @1 Ueb e foteifess sfaery 'X' ured 81l & Wil NaOH &
afdra # gerrefier & | e X' o1 579 31 T fHar ST 7 A e SifavIgs U BT § Wi SHhHSRUTH § Udh
ey & w9 § ygad el & | g 'M' &

(1) Fe (2) Zn (3) Ca (4) Al




Sol. 4

Al—2 5 AJ(OH), —9 5[ AI(OH), T

€xcess

white ppt soluble ion
LA
AlLO,
U

used as an adsorbent in chromatography

79. According to molecular orbital theory, which of the following will not be a viable molecule?

(1) H> (2) He* (3) He; (4) H,

heTd RIGT & STTAR, FF d I $Idr 379] g 8l s ?

(1) H- (2) HeZ* (3) He} (4) H,
Sol. 1

H> totale =4

2-2
ols? o*1s2 B.O. = TZO
Hel* total e-=2
182 B.O. = 20—
(e} V. = 2
He, totale =3
2-1
ols? g*1s! B.O. = 720.5
H*> totale- =3
2-1
ols? g*1s! B.O. = 720.5

80. The major product formed in the following reaction is:
o~
I-Il-'eIat
N
OH
(3)
H

(1) (2)
OH

(4)



1 arfaferar # e S 2 -

o~
et
/\ ea
I OH I OH
(1) (2) (3) (4)
OH H I 1
I
OH

Sol. 1

o7 _HI
heat
O/\

81. Phenol on treatment with CO, in the presence of NaOH followed by acidification produces compound
X as the major product. X on treatment with (CH,CO),0 in the presence of catalytic amount of

H,SO, produces:

CO.H j\
(0] 0 CH, o\\ _0 CH,
)J\ c \ﬂ/
0 CH, o]
CO,H OH
(1) (2) (3) (4)
o} CH,
N COH
(o) CO_H

B, NaOH @1 SufRerfer § CO, & Al SUaR il fhR aellgexel 1R 4 Idre & vy d Alffie X a1 21 X,
H,SO, @I SSR&™ AT &1 Jufkerfd # (CH,CO),0 & w1 SUIR WR odl & —

CO,H
0

(0]
M
o~ "CH; Oy.,O~__-CH,
M N
CO.H 0" “CH, o)
(1) (2)@i (3) (4) OH
o) CH,
N COH
CO_H

0]



Sol.

82,

Sol.

83.

Sol.

84.

OCCH
OH

|
(iH*

Salicylic acid Aspirin

Which of the following compound contain(s) no covalent bond (s)?
KCl, PH,, O,, B,H,, H,SO,

(1)KCIBI4 (2)KCLBI4 PH, (3)KCl, H,S0, (4) KC

2' 6/
o Al § I foad deadcTe e :I?f 2?
KCl, PH,, O,, B,H,, H,SO,
(1) KCl, B H (2) KCl, B,H,, PH,  (3) KCI, H,SO, (4) KCI
4
KCl is ionic compound.
While Ph,, O,, B,H, & H,SO, are covalent compounds.

Which type of 'defect' has the presence cations in the interstitial sites?

(1) Metal deficiency defect (2) Schottky defect
(3) Vacancy defect (4) Frenkel defect
e e @ Fe # idverRh wH § gArE (derF) @ SuRerfd gl ' ?
(1) eng & 3fe (2) st Ffe

(3) Rfdaer Ffe (4) e Ffe

4

Theoritcal

The major product of the following reaction is:

Br
NaOM
IVTeOHe
\\\\\\\\\\\\O € OMe
(1) (2) (3) (4)
A arfifsan &1 g Sare g —
Br
NaOM
IVTeOHe
\\\\\\\\\\\\O € OMe
(1) (2) (3) (4)
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86.

Sol.

87.

Sol.

Br_Na‘oCH,
~MeOH

The compound that does not produce nitrogen gas by the thermal decomposition is:

(1) (NH4)2504 (2) Ba(N3)2 (3) (NH4)2CI‘2O7 4) NH,NO,
g A o aqiy feed grT Agere 39 T8 I~ dral 2—

(1) (NH4)2504 (2) Ba(N3)2 (3) (NH4)2CI‘207 4) NH,NO,
1

In presence of oxidising anion either N, or its oxide will be liberated while in presence of non-
oxidising anion NH, liberated.
Cr,0,%7, NO,™ are oxidising anions
SO, is non oxidising anion
extrapure nitrogen is obtain by decomposition by azide ion.

An aqueous solution contains 0.10 M H,S and 0.20 M HCI. If the equilibrium constants for the
formation of HS™ from H,S is 1.0 x 1077 and that of S*= from HS- ions is 1.2 x 1073 then the
concentration of S?- ions in aqueous solution is:

(1) 5 x 101 (2) 5 x 108 (3) 3 x 102 (4) 6 x 102

T STeitd fderas # 0.10 M H,S derm 0.20 M HCI SuRerd g1 afe H,S | HS- & fior & fory Argawen Reric
1.0 x 1077 8 T HS™ 3= &1 S @ fofg 1.2 x 10713 € A1 Sfeird faeras # S @1 Arsan 8rfi—

(1) 5 x 101 (2) 5 x 108 (3) 3 x 102 (4) 6 x 102

3

HS =HS +H k=1x10"
HS =8 +H k=12x10"
HS =S +2H k,=kxk=12x10"
=(S) (Y
[H,S]

1.2x10%°x0.1
0.04

[S] = 3 x 102

[5*] =

The oxidation states of Cr in [Cr(H,0),1Cl,, [Cr(C,H,),], and K,[Cr(CN),(0),(0,)(NH,)] respectively are:
(1) +3,0,and +4 (2) +3, +4, and +6 (3) +3, +2, and +4 (4) +3, 0, and +6
[Cr(H,0),ICl,, [Cr(C.H,),], @ K,[Cr(CN),(0),(0,)(NH,)] & ifiad a1 iferfiepror sravely el &

(1) +3, 0, d2am +4  (2) +3, +4,da +6 (3) +3, +2, da +4 (4) +3, 0, a1 +6

4

[Cr(H,0),1Cl, (Cr(CHy),)
XxX+0-3=0 Xx+0=0
X =43 x=0

K, (Cr(CN),(0),(0,)(NH,))
2+x-2-4-2=0
X =16



88.

Sol.

89.

Sol.

90.

Sol.

The recommended concentration of fluoride ion in drinking water is up to 1 ppm as fluoride ion is
required to make teeth enamel harder by converting [3Ca,(PO,), -Ca(OH),] to:

(1) [3{Ca(0OH),}-CaF,] (2) [CaF,]

(3) [3(CaF,)-Ca(0OH),] (4) [3Ca,(PO,), -CaF,]

UISTel H FRISS I 1 SRR Al 1 ppm d& & fd afd UM Bl HoR a9 H FARISS AT Bl
ey gl & Sl [3Ca,(PO,), -Ca(OH),] f=1 & geeiar &xel &

(1) [3{Ca(OH),}CaF,] (2) [CaF,]
(3) [3(CaF,)-Ca(0H),] (4) [3Ca,(PO,), -CaF,]
4

The f- ions make the enamel on teeth much harder by converting hydropgarite
[3(Ca,(PO,),.CO(CH),], the enamel ont he surface of the teeth, into much harder fluorapatite.
[3Ca,(PO,),.CaF,]

Which of the following salts is the most basic in aqueous solution?

(1) Pb(CH,CO0),  (2) AI(CN), (3) CH,COOK (4) FeCl,
=1 oTaont o T ey faea ¥ walfde ey 8 °?

(1) Pb(CH,CO0),  (2) AI(CN), (3) CH,COOK (4) FeCl,
3

Only amionic hydrosis

is in CH,COOK

Ans. CH,COOK

Total number of lone pair of electrons in I ion is:

(1) 12 (2) 3 (3) 6 (4) 9
I, 3 ¥ gelagiHl & Yebich! I &l el del Bl

(1) 12 (2) 3 (3) 6 (4) 9
4
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