SECTION - A

1. The area of the region{{:-;}'):zl £}'53—x:,}'5?} i5.

{1)24 (21 (3) 20 {4} 18
Sol.  (3)

v=x® y=E8-x° v

301 B
2 2 1 1] e b7
2 Leep=|2 2 L= and Q=PAP* IfP- Q" P=[a .then 2a—b -3c —4d equal to
1 5 10 1 c dj
% &
(1) 2004 (2) 2007 (3) 2005 (4) 2006
Sol.  (3)
Q=PAP*

PT Q¥ P=PT.QQ .. QP
=PT(PAPT) (P.APT) .. (PAPT)P.
= (P'P)A(P'P)A ._. A(P'P)



PT.P:E_J-% 7 i__\r% %_,IJI ‘:’_‘

' 5/ -1 3/ L0 1]
PR AER A
= PT. QIG'G:-P:AEE‘]-‘
. [t 1t 11 [1 2
Al=| ' [=i
o 1flo 1[0 J
e |1 2007 _[2 ®]
0 1 le dJ
a=1.b=2007.c=0,d=1
2a+h —3c—4d=2+2007—-4=2005
3 Negationof (p - q) — (g — plis
(D rp @pvi~a (3)(~pva (4 ans~p)
Sel.  (4)

(p—=al—(q—p)
~im p—q Ag—p|
> p—q A~ q—p
= ~DPNgQ N gH~D
=>qA ~p.

4. Let C{ce. B) be the circumcenter of the triangle formed by the lines

dx -+ 3y =065,

dy—3x=17 and

x+Jy=61.

Then (o — By — o~ B 1s equal to

(1) 18 2)15 (3) 16 (4)17
Sol. (4

x+7y=61
-3x+4y=17

o

4x+3y=69

dx+ 28y =244
dx -3y =465



—Ix+4=17
Ix+ 21y =183

25y =200
y=8.x=3
B(5.8)
~. Circumcenter

fu—Bf+a+£

1-16=17
3, Let o, B, . be the three roots of the equation ¥ +bx+~c=0 Hpy=1=w then b + 2 — 3 — 6B - 87 15
equal to
155 ? 169
1) — 2321 3 I8 4y —
(1) 3 ( (3) (4) 3
Sol.  (3)

Br=1

o=_
Pato=-1
—-1-b+c=0
e—=bh=1

also
afryr=-c
—l=—c = c=1
b=0D
=+ 1=0

=1 p=—wy=—wW
B2 - 30 - 6B -8y
0+2+3+6+8=19



Sol.

Sol.

Sol.

Let the number of elements m sets A and B be five and two respectively. Then the number of subsets of A > B
each having at least 3 and at most 6 elements 15

{1) 752 (37712 (3) 782 (4) 792

(4)

n{AxB)=10

g+ 7C, +MC. e =792

H the coefficients of three conzecutive terms 10 the expansion of (1 — x)* are mnthe ratio 1 : 5 : 20, then the
coefficient of the fourth term 15

(1) 5481 (2) 3654 (3) 2436 (4) 1817

(2)
fC B .4

Coeff of 4% term = “C,
=3654

Let R be the focus of the parabola ¥* = 20x and the line v = mx + ¢ intersect the parabola at two pomnts P and Q.
Let the point G(10, 10) be the centroid of the tniangle PQR_ If c —m = 6. then (PQ) is

(1)323 (2) 346 (3) 296 (4)317

8y

P(x1, ¥1)

Q(xz, y2)



Sol.

10.

Sol.

2 20
c=—+0=—=¢
3 3
2020
yl-‘ny+,1—/§=0:;~ y—30y = 200=0
73
y=10,y=20
y=20.x=120 P(5. 10); (20.20)Q
20+5+x — 3 . :
: =10=x=35 PQ =153+ 10- =225+ 100 = 325
Let SK E and Z f :% (B’ + CntD). where A, B. C, D =N and A has least value. Then
(1) A +B 15 divisible by D (2)A+-B=3(D-C)
(3) A+C+D is not divisible by B (MY A+B+Dis divisible by 5
(1)
k+1
5. = B
$ k142K
4
= 1[n{a+1)(20+1)
_'.ZSj=l=¢+n+ﬂ1n+H]
_l—l h ‘!‘: ﬁ
=— —+1—ﬂ+1
4 6
nf 2n° +3n+1 =
== T —4n+2
3 6
In* +%n~+13
=E[ A e =£|:2n‘+9ﬂ+13:|
4l g 4 2
A=4B=2.C=5D=13

F 2 - = r=g -4
The shortest distance between the lines x44:} e iandx l=j'_‘=“7' 415

5 3 3 4 2
(1) 246 (2) 346 (3) 643 (4) 642
(2)
||:ai—iii:a|_ri5><ri3]
S.:I=| . .
|ﬂ-;}-{ﬂ.:|
3i=(4,-2.-3)
b=(13.4)
n,=(4.53)
i, =(3,4,2)
1 1 k
o, xf, =4 5 3] =i(=2)—j(-1)+k(1)=(-2.11)
3 4 2
(3.-5.-7)-(=2.1.1) |-6-5-17]
5 - =36
e



11

Sol.

Sol.

13.

Sol.

14.

The number of arrangements of the letters of the word "INDEPENDENCE" 1 which all the vowels always
occur together 1s.
(1) 16800 (2) 14800 (3) 18000 (4) 33600
(1)
IEEEE,
NNN.DD.P.C
8! 6!

— x—=16800
312 41

If the pounts with position vectors cﬁ-:-—li}j + 131"c__ 6i+1 1:1 +1 llFi %1 - Bj —8k are collinear. then (150 - 6B 1s

equal to
(1)49 (2) 36 (3) 25 (4) 16
@ |

i Gia, o)
(0.10.13):(6.1L11),| =.p.—8 |

i O T
3/ 11-g 19
L
3
o—6=— —19=22-2f
19
3 117
=6+ = p=41
19 19 =

~(19a—6P) =(117-123)" =36

In a bolt factory, machines A B and C manufacture respectively 20%%, 30% and 50% of the total bolts. Of their
output 3, 4 and 2 percent are respectively defective bolts. A bolt 15 drawn at random form the product. If the
bolt drawn 15 found the defective, then the probability that 1t 15 manufactured by the machine C1s.

3 . ks =
(1) 1 (2) Z (3) T (4) -
(1)

P(A)= £ P(B)= 2 P(C)= 2
10 10 7 10

5 3 - 4 . 2
PefectivelA) = 750 P(PRg )= o0 PPN =00

o

P(E) = 10" /100 =M
- -
2 e 3 3 A 6412410
10 100 10 100 10 100

10

28

5

14

Hforz=o+1B, |lz= 2|=z+ 41 1), then o. + B and o are the roots of the equation
(Hx*+3x4=0 Hx +Te+12=0
Nx+x-12=0 (AN xl+22-3=0



Sol.

Sol.

14.

Sol.

17.

(2)
lz+2|=le+1p+ 2|
=o+ip+4+4
(a+2) +8° =(a+4)+i(B+4) B-4=0
(o+2) +16=(0+4) =
o +4+40+16=0"+16+8a
d=4
oa=1
a=1.p=-
a+p=—3.op=—4

Sum of roots=—7
Product of ootz =12
X+x+12=0

h-m-"[ (1-cos’(3x)) “ si'(4) )
-"3!&_ cos” {—lxj (lugi{2x+1)5 J
(1) 24 2)9 (3) 18 (4) 13
3

15 equal to

["Siﬂ 1=

] 64

I-cos 3x | 9x \ 9K
a0 9x* cos’ 4x In{1+2x) fy’w 5
—_— i, g P

2x

& B
HEE[ 1 9 1x64
=1 |7 1

The mumber of ways. in which 5 girls and 7 bovs can be seated at a round table so that no two girls sit together,
15

(1) 7(7207 (2) 720 (3) 7(360)* (4) 126(31F

(4)

6k ?Cs x5l

= 720=21=x120

= 2x360x7x3%x120

=126 % (51)

Let £y Sreoma? | pp o )’ﬂ Theii f| i ‘f"l (7n J i il
SHIK —COSX J Z 2

(1) ?_ (2) E (3) ﬁ i4) 3“'{_



Sol.  (2)

)= —tan[_g - g-:

f'{x)= —%sec2 [%—g}
f"(x)=-sec f;a - —’;J tan[i; :éj\ %
(3)-m(e)

¢ 7w e F"H] _ é

e LR YT

18. If the eqation of the plane containing the line x — 2y ~ 3z — 4 =0 2x + v —z + 3 and perpendicular to the plane
T =I::1: - }}+}-.{i+_i k)= ,u.{;— 2j+3£} iz ax+by ~cz =4, then (a-b+c) 15 equal to
(1)22 (2) 24 {3)20 {4) 18
Sol. (1)
DR'sofline n, = ~5i + ?i -3k
D R’s of normal of second plane
n, =5i-2j-3k
A, = A, =271 -30] - 25k
' b |
A point on the requared plane 1s | O, g ; is |
L 5 5
The equation of required plane 1z
27x~ 30y + 25z=4
Sa-b+ec=122

2 1 @
10, LetA=|1 2 -—1!| Ifjadj(adi(adi2A)) =(16)" then n1s equalto
0 -1 2

(1)8 (2)9 (3) 12 (4) 10
Sol.  (4)

Al=2[3]-1[2]=4

- |adi(adj(adj2A))

II'I—'.L_l3

~ 2A
= (2°|a]) =16°

= [2A = 16"

=(22x22) =16"



:24[5 :1511
=16" =16" =n=10

20, Letlw=[—FD gx x>0 limIx) =0, then 1) is equal to
x(l+xe™) S
) =L o (ex1) @ 2 o (e+1)
e+2 ; e+l
3) S22 —tog,(e+ 1) @ =L 1 tog (o)
e+1 e+2
Sol.
(x+1)
I[x]=J+ldx
x|1+xe* |
1+xe™ =t
[xe® +e" |dx=dt
[x+1}dx=l}_dt
e
dt dt dt f=(t~1)
G = = | ———dt
-[}-Le".t2 I[t—l]tz -[t[_t—lj-t -l-tﬁt—l}t
E—(t-1
IL—Idt = [;ﬁdt+1+c
t(t-1)

2 1 t(e-1) t

:;rin[t—]j—ln|t|+%+c

:>En|xe‘—|n|1+xe"|+ 1 4

1+ xe”
| xe | 1

I{xj_]ﬂ1+xexl+l+xex+c

limI{x)=c=0

H—+T

1

. e
1) =snj——
) n1+e‘+1+ne

=lne-In(l+e)+

e+2
e+1

-In(1+e)



21

Sol.

Sol.

23,

Sol.

SECTION -B
LetA={034.6.7.8. 9 10} and R be the relation defined on A such that R ={xv) € A x A-x—v s odd
positive integer or X — v = 2}. The mmmum oumber of elements that must be aadded to the relation R_ so that
it 15 a symmetric relation, 15 equal to
(19)
A=1{0.3.4.67.8.9 10} 3.7.9 = odd

R={x—y=odd+¥em x—}rzz} 0.4.6.8. 10 — even

*C,-2C, =15+ (6.4).(8.6).(10.8).(9.7)
Min™ ordered pairs to be added must be
1 +4=19

i1

Let (1) denote the greatest nteger < t, If the constant term 1n the expansion of | 3x"——— | s, then[ o ]is

1;_ 2zt J

equal to .
{1273
F . 1 “._
3}{"——;
\ E.K-F__.'

- 5 T-T ] 1 )
T, =C,(3x) [_F]
4-2r—3r=14-7r=10
o e

i s 1Y 21%243
ST, =705 L—%[ 2B _suss
~la]=1275

o B
Let k1, 72 be the values of 7. for which the points _—:;1!| and (-2, 0. 1) are at equal distance from the plane 2x
e . - .- . . %x=5 w=1 z+T .

+3y—6z— 7=0. I A1 = J;, then the distance of the point (7.:— %2, A2, 1) from the line ey 15

Q@
- )\

2x+3y—6z+7=0 g,l,}_J,q—z, 0,1)

LS

FI S+3—-f(r+T I . —4—-6+7
4 -I|| i ?
={15-6}|=[3|
15—6).=30r15-61L.=-3
6x =12 6x.=18
%=32 %=3
h1=73, ba=12
S TS e +7

B F2 3l =

1 2 2



P(1, 2, 3)

{Sr 1.1 _-'” :1' 2, 2}

_|181-187+9k

4 |(4-1L-10)x(12.2)

_| - =9

a3,

3

24. If the solution curve of the differential equation (v-2 log: x)dx ~ (x log. x%) dv =0, x > 1 passes through the
points |I:f:= %J and (e,o ). then ocis equal to

Sol. (3 o
(y—2Inx)dx+(2xInx |dy =0
dy(2xInx)=[(2lnx)—y |dx

g3 ¥
dx = 2xlnx
d}'+ y 1

dx 2xlhx x

IF= 55
T Lo
Sl shelnx
=it =gl
:?E=I'lﬂx_]j'<-'
FAnx 1
oy 1ﬂ}:=|—dx (Let. Inx =u"
B -
2 1
=2[udu —dx = 2udu

X

3 3 " AN
vflnx =E|:!n:v;}HHE | c{—[ E=% |
3 3

4 2
—=—tC=cC=
2

i | b

¥ 3 i .
}'-q"hl:czéllu:-c}/i—l-z-{—[e":{i:l
3 3

c.t-2=g><'8+E
A 3

=3



35,  Leta=61+9)+12k b=ou1+11j—2kand ¢ be vectors such that 3xc——axb. Fac=—12.¢(1—-2j+k)=5.
then E.{;+]+£} isequalto
Sol.  (11)

axc=ax5
=ax(c-bj=0

il (¢—b)

cd=i(c-b]
(6,9.12)=h[x— e,y -11L2+2]

x—a ¥=11 =z+2

2 3 -
dv—44=3z+6
dy—3z=350
ox+ 9+ 12z2=-12
Jx-3y—4dz=-4 (vx=2y+z=3)
2x—4y=+2z=10

Tvr2z=-14 ...(2)
Sy—6z=100
2ly +6z=—42

29y =38
v=2z=-14
Lx—4-14=3
x=23
c=[23.2—14)

T-(LL1}=23+2-14=11

26.  The largest natural number n such that 3° divides 66! 1s ;

Sol.  (31)
661, 667,66
BE 'L:?
22+ T+2=31
27. If 2. 15 the greatest term in the sequence a— 4ﬂ1+?,ﬂ=1,.“,:3:..._.theuai5equalm :
nt ==
Sol.  (0.158)
xf‘
X =
fx. X' +147
N (=" +147)3x" —x (4=
== : T
(%" +147]

Ik £ 147 23% —4x5
_3x 147w 3% —4x ~x(48—xY)
+VE




f'{x)=0 atx® =147 x 3x°
=0x'=147%3

x=—121
x=Ta21
r’.'# ‘-\'\‘
r b
== + {' + e
| 1 1
f T i
—u'lﬁ 0 \-'I'ﬁ
fmax at f4) or f{5)
54 i o 125
ﬂ-l'}:ﬁ =~ 0.158 f{3)= - 0.161

T a=3%

25 Let the mean and vanance of S numbers x v, 10, 12, 6, 12, 4, 8 be 9 and 9 25 respectively. f x>y, then 3x 2y
is egual to )
Sol.  (2%)

REYESD oo bgen0
For variance
x—9 yv-5331-5-1-3
xX=0

|:x—9':ll+|}'—9}1+54 -

0" =215
8

(x—9) +(11-x)' =20
x=Torl3 - y=13.7
Ix—2y=3x13-2=x7=25

290, Consider a circle C; - x* +— v — 4x —2y = c.— 5. Let its mirror image in the line v = 2x +1 be another circle C: -
5% + 5y —10fx — 10gy — 36 = 0. Let r be the radius of C2. Then oo — r 15 equal to }
Sol.  (2)

x +y —d4x—-2y+5-a=0.

2x—y+1=0
Imageof (2, 1)
x=2 y-1 —2{(4-1+1)

2 -1 3
x—2 y-1 -8
2 T s
x=2-0-0 g BT
5 5 5 5
3
ey —HMx-2gy+ —=0



36+169—180
o S = =]
25
So+r=2
-...'E
0. Let [t] denote the greatest mteger =t. The —

Sol.  (14)

i

3]
I (8[cosecx]— 5[cotx])dx 15 equal to .
-]

2

L4

ik
"

(4]
' en| g |

[CDSE}T‘_KF.X

(=4}
i p f—y |
II
Lol

i
I
i | —-|,r-|| 1
—
g
7







3l.

Sol.

32,

Sol.

i

Sol.

Sol.

SECTION - A
A cylindnical wire of mass (0.4 + 0.01)g has length (8 £ 0.04) cm and radms (6 = 0.03) mm. The maximum error
in 1ts density will be:
(1) 4% {2) 1% {3)35% {4) 5%
- )
Cylindrical wirem=(04+001) g
f=(8=0.M)cm
r=(6=0.03) mm

; 1
Denzsitvp = i = prifm™®= — =const
mrt it
Differentiating after taking log on both side
dp 2dr _df dm

p r m
Ap:  Am Al 2Ar

p m t r
_,-".:.p'l _ 001 004 1*‘:::_.:33‘-}
Le). loa 8 L6 )
{ A
|=2| =004

L i‘_‘| f

Percentage error=0.04 = 100 =4%

The engine of a train moving with speed 10 ms™ towards a platform sounds a whistle at frequency 400 Hz. The
frequency heard by a passenzer mnside the train 15 : (neglect air speed. Speed of sound in air =330 ms™)

(1) 400 Hz (2) 388 Hz (3) 200 Hz (4) 412 Hz

(1)

The passenger inside the train 1s at rest wrt train so frequency heard by passenger inside the train 1s same as the
source frequency 1e._ 400 Hz.

The weight of a body on the earth 15 400 N. Then weight of the body when taken to a depth half of the radis of
the earth wall be:

(1)300 N (2) Zero (3) 100N (4) 200N

(4)

Weight on the earth surface =mg

mg =400 N (ziven)

Weight at 2 depth d w=m | o}

yl

Womg 1-2|
" R)
R . Y
d=— =>w=mg 1—1!31.\-'=—g
2 I ) 2
w=200N

A TV transmithing antenna 15 98 m high and the recetving antenna 15 at the ground level If the radius of the
earth 15 6400 km. the surface area covered by the transmutting antenna is approximately:

(1) 1240 km® (2) 1549 km? (3) 4868 km? (4) 3942 km?

(4)

Max distance covered d = ,[2Rh_

(R = radms of earth, hr = height of antenna)

Area A =ad-

A=x(2Rh) _

A=2x314 x 640098 x 107

A ~3942 km-



Sol.

36.

Sol.

37

Sol.

38,

Certain galvanometers have a fixed core made of non magnetic metallic matenial The function of this metallic
material 15

(1) To produce large deflecting torque on the coil

(2) To bring the coil to rest quickly

(3) To-oscillate the coil 1n maenetic field for longer period of time

(4) To make the magnetic field radial

)

To bring the coil at rest quckly

Dimension of s should be equal to
Ho Sy
(D TL (T 1A (LT {(4) LT?
(4)
Dimension of
LBy
1‘: == —.l— = L = El
\i “'i_sﬁl “" E )
N
|—| =[]

Two projectiles & and B are thrown with imtizl velocihes of 40 m's and 60 m/'s at angles 30% and 60° with the
horizontal respectively. The ratio of their ranges respectivelv is (g = 10 m/'s?)

{1}.’1:\-"37 El}ﬁ:l (314:9 {41 ;1
@
R = U sin 248
g
iy =40 mi's, 8 = 30°. 2= 60 m's; B2 = 607}
R, _‘u| sin26
R, |u. ) sin26
R, _(40) sin 60° R, _4
S =| i b - - L=
R. 160) sinl20° R, ©

In this figure the resistance of the coil of galvanometer G is 2 0. The emf of the cell 15 4 V. The ratio of potential
difference across C: and C; 1s:

(1) (2)1 (3) (4)

L.I'll.-l'—

g | Ln
| s



Sol.

3o,

Sol.

40.

Sol.

41.

Sol.

(3)
At steady state current will not be i the capacttor branch
4
1 o
6+2+8
_—
1=—A
4
AV, =i(6+2)

AV, =i(2+8) a“

AV,

AV, 4
; 3

A charge particle moving 1n magnetic field B, has the components of velocity along B as well as perpendicular

to B. The path of the charge particle will be

(1) Helical path with the axis along magnetic field B

(2) Straight along the direction of magnetic field B

(3} Helical path with the axis perpendicular to the direction of magnetic field B

(4) Circular path

(1)

Path will be helical with axis along uniform B -

Proton (P) and electron (&) will have same de-Broglie wavelength when the ratio of their momentum 1s (assume,
my = 1849 m.}:

(1)1:43 (2)43:1 (3)1: 1845 (4)1:1
(4)
Debroglie wavelength 3. = b
r
;'-.p= -:'-E
h
BB b,

Graphical vanation of electnic field due to a umformly charged insulating solid sphere of radius B with distance
r from the centre O 15 represented by:

£+ %.i' [ K
= | i !
o /NC o N ® | / @ | /1N
: ; | e ! 3, -i .
&)
/1N



Sol.

43,

Sol.

44,

Electnic field due to umicrmly charged mnsulating sohid sphere

@ =R
R

k

HQ—
2

For anucleus ; X having mass number A and atomic number Z
A The surface energy per nucleon (b:) =—a; A*®.
Z(Z-1)

B. The Coulomb contribution to the binding energy b-= —a, G

C. The volume energy be = a:A

D. Decrease 1 the binding energy 15 proportional to surface area.

E. While estimating the surface energy, it 15 assumed that each nucleon interacts with 12 nucleons. (a:, a: and
a; are constants)

Choose the most appropriate answer from the options grven below:

(1)B. Conly {(2)A,B.C.D only {(3)B.C.E only {(4)C. D eonly
(4)
: |A-2Z) Z(Z£-1
Es=aA-aAPoay o2 2ED L sag
A A
Volume Surface Azvmmetry Coulomb Pairing
Erm rerm term ferm EETm

Most appropriate s option (4)
At any instant the velocity of a particle of mass 500 gis (21 +3t")) ms_ If the force acting on the particle at

t=1s1s (i+xj)N . Then the value of x will be:

(1)2 (2)6 (3)3 (4)4
(3)

Ve {Et{+3t:j}mﬁ g, mass m=500 gm

Force, T =ma -

. l'fd{" - | "
= =—|21+

F 2II\d-t:l::pE 2|_..I..l;‘f-t]]

F=(1+3)

Att=1s= F=(1+3j)
x=3
Given below are two statements:

: g : E
Statement I : IfE be the total energy of a satellite moving around the earth. then 1ts potential energy will be —

Statement II : The kinetic energy of a satellite revolving in an orbit 15 equal to the half the magnitude of total
energy E.

In the light of the above statements, choose the most appropriate answer from the options given below

(1) Both Statement I and Statement II are incorrect

(2) Statement I 15 incorrect but Statement 1T 1s correct

(3) Statement I 15 correct but Statement 11 is incorrect

(4) Both Statement I and Statement IT are correct



Sol. (1)

For satellite K. E_= ; o = 17 m ‘ ’@
£ L I !
KE = GMm
2r
) GMm
Potential energy U=—
I

Totalenergy =K E+U
GMm
2r
U=2E Stl-incorrect
EE.=E 5t@-incorrect

E=—

45, Two forces having magnitude A and % are perpendicular to each other. The magnstude of thetr resultant 13:

5A J5A° N N\
() = () = (3) % 9 =
Sol. (4
[~ I A
El-A.[F|=Z e=2
- ! 2 2
if = |: 3 1:-
= A'+Lé]
= _ vPA
|F“‘| T2
4. For the logic circuit shown, the output waveform at Y 1s:
I | # A
o I & a 4
—_— Y
it | | | 1
- O T
——
(1) (2) | L
“I 1T 2 3 4 . 1 2 3 4
— | —
|
{3} + 4 (:4-} i i i i
L 1 2 i 4 0 1 3 a |




Sol.  (2)

A

A
Y=AB

B —
¥= _E;_E =¥ = _= L0 E

v=A-B

E 1 A B A+B
: v=A+
0 4 | -
Mo T % & 4 9]0 0 ! : !
1 T B! 1 0
— 0
1 - d3 4
el o 1o 1 f t
(B A 11 1
il
47. An aluminium rod with Young's modulus ¥ = 7.0 x 10*° N'm? undergoes elastic strain of 0.04%. The energy

per unit volume stored in the rod 1n STumt 15:
(1) 5600 (2) 2800 (3) 11200 (4) 8400

Sol. (1)
Aluminium rod Young's modulus

I

y=7.0x10% 2l

m
strain 0.04%
: 004
B3N = =
100

; I ;
Energy per unit volume = = stress ® stramn

= % v strain x strain
1 i
= — y{stran}
2
:i x?x]ﬂ“‘x[w.
2 100,
: - J
Energy per unit volume = 5600 —
m

48. Grven below are two statements:
Statement I : If heat 15 added to 2 svstem: its temperature must increase.
Statement IT : If positive work 15 done by a system 10 a thermodynamic process, 1ts volume must 1ncrease.
In the laght of the above statements, choose the correct answer from the options given below
(1) Both Statement I and Statement Il are true (2) Both Statement I and Statement II are false
(3) Statement I 15 true but Statement I11s false  (4) Statement I 1= false but Statement 11 1s true
Sol.  (4)
StIFalse
Ex_ in 1sothermal process temp. 1s constant but heat can be added.
ST I Trus

w= [PaV

If volume increases the w=+ve



40, An air bubble of volume 1 cm® rises from the bottom of a lake 40 m deep to the surface at a temperature of
122C. The atmospheric pressure 15 1 = 10° Pa, the density of water 15 1000 kz'm’® and g = 10 m's’. There 15 no
difference of the temperature of water at the depth of 40 m and on the surface. The volume of air bubble when
1t reaches the surface will be:

(1) 3 e’ (2) 4 em® (3) 2 cm® (4) 5 cnd®

Sol. (4
Pressure at surfare =P, = 1 x 107 Pa
Vaurface = ?

Pressure at h =40 m depth

P =P = pgh

P=10"-10° = 10 = 40

P=3=10Pa

v=1cm’

Temp. 15 constant

PVi=PV:

10 xv=5=10 %1

v=35cnt

50. In a reflecting telescope, a secondary mirror 18 used to:
(1) Mzke chromatic aberration zero
(2) Reduce the problem of mechanical support
(3) Move the eveptece outside the telescopic tube
(4) Remove spherical aberration
Sol. (3)

_Dbjective
mirror

Secordary e

mirrar - T
"'!n,_.l.

To move the eve piece outside the telescopic tube

SECTION-B
51. The momentum of a body 1s mncreased by 30%. The percentage increase i the kinetic energy of the body 15
o
-
Sol.  (12%)
¢ B
2m
23] 9P
K == 2L K
m "4 Im
Percentage mncrease m K.E = —% =5 x 100
L
=3 100

I
| v
b4
[y
L]
L]
I
o
I
[
=
&



Sol.

Sol.

Sol.

[#]]
th

Sol.

A nucleus with mass number 24 and binding energy per nucleon as /.0 MeV breaks uto two fragment each
with mass number 121. If each fragment nucleus has hinding energy per nucleon as 8.1 MgV, the total gain m
bindmng energy 1s MeV.

(121)

Gain i binding encrgy = B Ef— BE;

=121 = 8.1) =243 =76

=121 MeV

An electnic dipole of dipole moment 15 6.0 * 10~* C m placed in a umform electric field of 1.5 % 10° NC' m
such a way that dipole moment iz along electnic field. The work done mn rotating dipole by 180° in this field wll
be mJ.

(18)

We=Us-Us {U--PE]

=—PE coszn— (—PE coz 0)

=2PE

=2ugx 0ri=15=10

=18 mJ

An organ pipe 40 cm long is open at both ends. The speed of sound in air is 360 ms™_ The frequency of the
second harmomic 13 Hz

(900)
Open organ pipe £ =40 cm
Speed of zound v= 360 m/s
2y

Frequency of second harmonics T, = v

gy - S
TPt 04
f. =900Hz

The moment of inertia of a semucircular ring about an axis, passing through the center and perpendicular to the

- . =4 3 ; : ; :
plane of nng 1z — ME?, where R 15 the radins and M 15 the mass of the semicircular ning. The value of x wall
X

be
(1)

axis
I=[dmR" = R*[dm=MR"

I=MR?



56. Two vertical parallel mirrors A and B are separated by 10 cm. A pomt object O 1s placed at a distance of 2 cm
from mirror A The distance of the second nearest image behind myrror A from the mirror A 13 w18
A

1=

=10 pm —»

Sol.  (18)

1A

o

[
!LLLLLLE O

L1

16cm

:QE
3
HHIIIIII-EI-IIIIIIIIIE
2
L

= 10 em —>

=2+16
d=18cm

57- The magnetic intensity at the center of a long current carrying solenoid 1s found to be 1.6 » 10° Am™ Hthe
number of turns 15 8§ per cm, then the current flowing through the solenoid 13 A
Sol.  (2)
H=16x10° Am; n=8§ percm= 800 perm
H

H=nl=1=—
n

(o LEx10°

— = I=24A
Bxlilr

58. A current of 2 A through a wire of cross-sectional area 25.0 mm®. The number of free electrons in a cubic meter
are 2.0 % 10°%. The dnft velocity of the electrons is * 1079 ms™
(given, charge on electron = 1.6 = 107 C).

Sol. (23}

)
P o 2
neA 2%10° x1.6x107" x25%10™




60,

Sol.

An oscallating LC circuit conststs of a 75 mH mductor and a 1.2 uF capacitor. If the maximum charge to the

capacttor 15 2.7 uC. The maximum current in the circust will be
()

LC oscillation L = 75 mH

C=12yF
Uzt = Unazz
1.0 _ 1 g,
7 =Ty e

~ 2.7%10°%
J75%107 x1 2x10°

= Yo
Imz.s: ﬁjhﬂx

Iz =9 % 107 A
Ipz =9 ma

An air bubble of diameter 6 mm rises steadily through a solution of density 1750 ka'm® at the rate of 0.35 cm/s.
TGe co-efficient of viscosity of the solution (neglect density of air) 1s

a0
B

F=6pnrv

For uniform velocity net force =0
B =&mnrv
4

3] 3 g = Bantv
lprg

oy
_ 2x1750x(3x107)* x10
A 9%035%10"
n=10Pa-s

ma.

Pas (given, g= 10 ms™).



6l.

Sol.

Sol.

63.

Sol.

64,

Sol.

SECTION - A

The reaction
L @) Ae(Cl)®) =H (a0 Clagr-Ag(s)

occurs 1 which of the given galvamic cell

(1) Pt| Ho(g) | HCl(s0l") | AzNOs(s0l") | Ag (2) Pt| Hi(z) | HCl(s0l?) | AsCl(s)! Ag
(3) Pt/ Ha(z) | KCl(zol®) | AgCl(s)| Ag (4) Ag| AgCl(s)| KCl(sol®) | AgNO:| Ag
2

Anode —» H: - 2H + 2
Cathode —+ Agll+e"— Ag - CI'

Sulphur (S) contamng amino acids from the following are:

(a) 1soleucme (b) cysteine (c) lysine (d) methiomine
{e) zlutamic acid
(1)b.c.e (2)a. d (3)a.b.c {4 b, d
4
(a) 1soleucine :CH;— CH:—CH— CH— COOH
CH: NH:
(b) cystemne HS—CH:— (fH— COOH
(c) lysine z H:N—(CH:}.-—?H—CDDH
NH:
{d) methionine 5 CH;—S—CH;—GH:—?H—CGDH
NH:
() glhutarmic acid : HDDC—CH;—CH;—?H—CDDH
NH:
Which of the following complex 1s octahedral, diamagnetic and the most stable?
(1) Ks[Co(CN)e] {2) [Na(NH: %]Cl: (3) [ColH:0)]CL (4) Na:[CoCls]
1
K:[Co(CN)s]
~3+x-6=0
U-
Co~ —34d°
+»CN™ 15 SFL 50 paifing occur so
u-g=10
So diamagnetic
Which of the following metals can be extracted through alkali leaching technique?
(1) Cu {2) Au {3) Pb {4) Sn
4

Sn due to Amphoteric nature.



Sol.

66.

Sol.

67.

Sol.

68.

Sol.

6o,

The correct order of spin only magnetic moments for the following complex 10ns 13
(1) [CoFsF<[MnBr:]*< [Fe(CN)s<[Mn({CN): -
(2) [Fe(CN)sJ<[CoF < [MnBr: " <[Mn{ CN): F-
(3) [MnBr:J*<[CoF¢}*~< [Fe(CN)s<[Mn{CN)J*-
{4) [Fe(CN)s<[Mn(CN)s} < [CoFs[ <[MnBrs]—

4
[CoFs]*™ [MoBr]™ [Fe(CN)eJ*- [Mn(CN)sF-
4 ¢ 4 ¢
co Mn™ g Mn™
F-WEL BrWrL CAM-SEL CN-1s SFL
So no painng S0 no painng Pairing occur S0 pamnng occur

WP O ey gy L

b
RN

ue =4 ue =35 ue =1 ue. =2
[Fe{CN)s]” < [Mn(CN)e]™ < [CoFs] = [MnBr:]~
The water gas on reacting with cobalt as a catalyst forms
(1) Methanoic acid {2) Methanal {3) Ethanol {4) Methanol
4
TO0K
(CO+H)~H ————3 CH:
(CO+H)+Hz 720, G0 CH:0H
-
Catalyst

210; +xI” +12H" — 6L, +6H.O
What 1s the value of x7

(1) 12 (2) 10 (3) 2 (4)6

o

n factor of 105~ and I in the given redox reaction are 5 and 1 respectively. Therefore, 105~ wall always react in
the molarratio 1 : Sto get o

107 + 6H* +5T- — 31, + 3H.0

To get 6 molar I, multiple equation by 2

2107 +12H" +10I" — 61, + 65,0

So.x=10

What 15 the purpose of adding gypsum to cement?

(1) To zive a hard mass (2) To speed up the process of setting
(3) To facilntate the hydration of cement {4} To slow down the process of setting
4

CaS0s - 2H-0 Gvpsum

To slow down the process of setting.

Gypsum is added to control the “setting of cement” If not added. the cement will set immediately after miximg
of water leaving no time the concrete placing.

The major product formed n the following reaction 15:



Sol.

70.

Sol.

Sol.

T2,

(i) LiBH,
EtOH
(i) Hy0*

s H
{1} OH (2} :
0, Kt ! 'O, H

COyH
0, Et

major product

0,
aH
3 (4)
O OH
4
COOH S COOH
(1) LiBH:/EtOH
C—O—Ft (1) H:0" =
{I:|' CH—CH:—OH
Note: Lithium borohydride 1s commonly used for selective reduction of esters and lactones to the comres ing
alcohol.
Match list I wath hist 11
ListI {species) List II (Maximum  allowed
concentration in ppm in drinking
water)
AF I <30 ppm
B. 80" II <5 ppm
C. NO; L < 2 ppm
D.Zn IV. < 500 ppm
(1) A-TII, B-I1, C-1. DIV (2) A-IL B-L C-IIL. D-IV
{3) A-IV, B-III. C-II. D-I (4) A-L B-IL C-1II, D-IV
Bouns
Data based
Maximum allowed (ppm)
E =2 ppm .
5[)1— <3 ppm
NO; =30 ppm
n < 300 ppm

In chromyl chloride, the number of d-electrons present on chromium 15 same as in (Grven atno of T1- 22V -
23 Cr-24 NMmn:25 Fe:26)

(1) Fe (I} (2) V(IV) (3) T1 (1) (4) Mn (VII)
4
Cr0:Cl; — Chromyl chloride

1l

Crth — 448 340

U "
45" 3d°

Grven below are two statements: One 15 labelled as Assertion A and the other is labelled a3 Reason B



Assertion A - Butan-1-ol has higher boiling point than ethoxvethane.
Reason R : Extensive hyvdrogen bonding leads to stronger association of molecules.
In the light of the above statements, choose the correct answer from the options given below:
{1) Both A and B are true but R 15 not the correct explanation of A
(2Z) Both A and R are true and K 13 the correct explanation of 4
(3) A1z false but R 15 true
{4} A 1z troe but R 15 false
S50l 2
At comparable molecular mass, alcohol has higher bp. than ether due to H-bond, because H-bond leads to
stronger associated of molecules.

73. Match List T with List II:
List I (Reagents used) List I (Compound with

Functional group detected)
A Alkaline solution of copper

sulphate and sodum cirate HO

L
B. Neutral FeCl; solution NH

n AN

C. Alkaline chloroform

solution

CHO
L

D. Potassium 1odide and On
sodium hypochlerite /ﬁ/
V.

Choose the correct answer from the options given below:

(1) AIIL B-IV. C-II. DI (2) A-IL B-IV, C-1I D-I

(3)A-IV,B-1L. C-II. D-III (4 AL B-IV, C-1. D-11
Sol. 1

CH—CHO

Alkaline solution of copper
(A) Sulphate and sodium citrate
OH

©

(B) Neutral FeCl: — =~ 5 Voilet colour
NH:

> Red PP

(C) Alkaline chloroform selution =™ Carby! amine reaction
OH

|
+ CH:—CH—Ph .
{D) KI+N=0C1 > Haloform reaction

74. Match List T with List I1:



Sol.

Sol.

N,Cl
©/ 1s reacted with reagents 1n List I to form products i List IT

List I (Keagent) List IT {Pruduct]

B. HBF:. A @/{‘N

C. Cu. HCI
m |

D. CuCNKCN i A

Choose the correct answer from the options given below:

()AL B-IIL, C-IV,. D-II () A-IIL B-L, C-II, D-IV
(3)A-II.B-1 C-IV.D-II (4 ATV B-III. C-T1. D-1
3
NH;
@~ @D
Nl HBFs A .
fB} {Bolz-schimann 1'1=_'ar:f1~:>u:15r tHEy 1

NE'CI E{:U'-a H‘Cl:l R Cl
(C) O (Gattermann synthesis)

NCl - cucNKCN CN
o0 225 5y

Match List I wath List I

List T ListIT

A Saccharin L High potency sweetener

'B. Aspartame | IL First artificial sweetening agent

'C. Alitame IIL Stable at cooking temperature

D._ Sucralose IV. Unstable at cooking temperature
Choose the correct answer from the GPH{JIIS oiven below:
(1) A-IL B-IIL. C-IV, D-I (2) AL BIV, C-L DI
(3)A-IV_B-III. C-I. D-II (4y A-II. B-IV, C-II1. D-1
2
(A) Sacchann —  Furst artificial sweetening agent
(B) Aspartame — Unstable at cocking temperature used in soft drink and cold drink
(C) Alitame —s High potency sweetener {2000 more sweeter than cane sugar)
(D) Sucralose —  Stable at coocking temperature. Also it does not provide calones.

The correct order of electronegativity for given elements 1s:



Sol.

Sol.

78.

Sol.

(1)P>Br>C> At NC>=P>At>Br (3)Br>P>At>C () Br>C=>At>p
4

C (2.5)

P(2.1) =Br>C>At>P

Bri2.8)

Ar (22

Given below are two statements

Statement I : Lithium and Magnesium do not form superoxide
Statement II : The ionic radius of Li” is larger than ionic rads of Mg™
In the light of the above statements, choose the most appropriate answer from the options grven below:
(1) Statement I 15 correct but Statement IT 15 mcorrect

(2) Statement 1 15 incorrect but Statement IT 1s correct

(3) Both statement T and Statement 1T are correct

{4) Both statement I and Statement 1T are incoerrect

3 (Fact-based)

Due to small n stze L1 and Mg do not from supercxde.

Li" 2Mg™ - radius

2 10

Dwue to diagonal relationship.

Which of the following represent the Freundlich adsorption 1sotherms?

fig o —
-~
o 1 Vs
x ~ 2 ,
C i o D. i P o
} ponEeinl __.-"j-
! B —3 Pt —»
Choose the correct answer from the options given below:
(1)A. C.D only (2) A. B only (3) A.B.D only (4)B. C.D enly
3
£=Kp}; Ingi=lugKu.—llﬂgP
m m i
= T log— T 1
n
P—s logP—

Zla —>




7.

Sol.

80.

Sol.

Whach halogen 1s knovwn to cause the reaction given below:

2CuY +4X - CnXa(s) + X

{1) All halogens (2% Only chlonne (3) Only Bromine {4) Only Iodine
4

(Only 10dine)

20 +4F 5 Cmk+ 1z

Choose the halogen which 1s most reactive towards Sx1 reaction in the given compounds (A, B. C. & D)

Br

ta}l

C.
Iirm.. “rﬂﬂ
le
D. X\/“rﬂlh
Br,,

(1) A-Brisy ;: B-Ijyy ; C-Brwy : D-Briy
(23 A-Brpwy ; B-Iiwy ; C-Brsy : D-Bresy
{31 A-Bry; ; B-Iy ; C-Bry ; D-Brw
(4) A-Brayy - B-Iipy : C-Bryg; ; D-Brpy
1

Bf{a}

(A) — Because formed mmtermediate carbocation formed by Bryy zet stabilised by
Bf{h]
comjugation with phenyl
ing
(B) Iusawlm — Because the intermediate carbocation formed by 1, become more stable by

conjugaton

~ — Becouse, we con’t remove Bry from bridge head carbon (Bredt’s rule)

Br [
(D) ><\’/ — Becouse, formed intermediate by Bry, 3° carbocation 15 more stable (stability of

Brimy
carbocation 3" > 29> 1%

SECTION -B



sl. Molar mass ot the hydrocarbon (X) winch on ozonolysis consumes one mole of O: per mole ot (X)) and gives
one mole each of ethanol and propanone 15 g mol™ (Molar mass of C - 12 gmol>. H - 1 gmol™)
Sol. 70

O
Reactant —2—> AN~ CH:CHO
{I:Hs
CH;— C=CH—CH;
(C:Hig)
Molecular Mass = 70

82, XeF: reacts with SbF; to form
[XeFm]*~ [SBE, -
mvez =
Sol. 11
XeFs = SbF; — [XeF:]™ (ShFs)
m+tnFx+Ty=3+1+6+1=11
Xenon fluoride act as F~ donor and F~ acceptor.

83. The number of following statements whach 1s/are mcorrect 15
(1) Line emission spectra are used to study the electronic structure
(2) The emission spectra of atoms in the gas phase show a continuous spread of wavelength from red to violet
(3) An absorption spectrum 15 like the photographic negatrve of an emission spectrum
{4) The element helium was discovered 1n the sun by spectroscopic method
Sol. 1

Fact

4. The titration curve of weak acid vs. strong base with phenclphthalem as indictor) 15 shown below. The
Kpherolprunien = 4107
Grven :log2=023

1% -

il 1 i 1 1 1 1
li My 15 20 25

Vi ——
The number of following statements's which 1s/are correct about phenolphthalein 13
(1) It can be used as an indicator for the titration of weak acid with weak base.
(2} Tt begins to change colour at pH=8.4
(3) It 1s 2 weak organic base
(4) Tt 1 colourless 1n acidic medium
Sol. 2
(B) pk, — —log(4x10 ¥y 94
Indicator range
= gk, =1
1e 84to 104
(D) In acidic medmm, phenolphthalein 13 m umonized form and 15 colourless.




85, When a 60 W electric heater 15 immersed in a gas for 1005 1n a constant volume container with adiabatic walls,
the temperature of the gas nses by 3°C. The heat capacity of the given gas is J K! (Nearest mteger)
Sol. 1200
Adsabatic wall {no heat exchange between system and surrounding}
Co 2 AT =P tigec
Cox5=60= 100

Co= 1200
86. The vapour pressure vs. temperature curve for a solution solvent system 15 shown below:
1 atm
1 |
£ _ t
| 5 !
- : :
= :
T ’
Tl‘lﬂl'll']'lllilﬂ' e
(“03
The boiling point of the solvent 15 °c
Sol. 52

Boiling point of solvent 15 82°C
Boiling point of solvent 15 83°C

1 0.5 g of an organic compound (X) with 60% carbon will produce x10~ g of COz on complete combustion.
Sol. 11
Moles of carbon = G':‘;;D'ﬁ
0.5=0.6
Molesof COz = _u%.“
Mass of COr = 22005 44— 11107 gram

88. The mumber of following factors which affect the percent covalent character of the 1onic bond 15

(1) Polansing power of cation (2) Extent of distortion of anion

(3) Polarizability of the anion {4) Polanising power of anion
Sol. 3

Percent covalent character of the ionic bond

(1) Polarising power of cation (2) Extent of distortion of anion

{3) Polansability of the anion



89.

Sol.

20.

Sol.

Three bulbs are filled with CH4, CO: and Ne as shown the picture. The bulbs are connected through pipes of
zero volume. When the stopcocks are opened and the temperature 13 kept constant throughout, the pressure of
the system 1s found to be atm. (Nearest infeger)

3

BeVi=P1 Vit Py Va+Pa'Vs

Prx9=2x2-+4x3=-3x4

P§=LS=
S5

il A

The number of given statements/s which 1s/are correct 15
(1) The stronger the temperature dependence of the rate constant, the higher 1s the activation energy.
(2) If a reaction has zero activation energy, its rate 13 independent of temperature.
(3} The stronger the temperature dependence of the rate constant, the smaller 1z the activation energy
{4) I there 1= no correlation between the temperature and the rate constant then it means that the reaction has
negative activation energy.
2
Clearly if E. =0, K 1s temperature independent
if E; = 0. K increase with increase in temperature
if E: <0, K decrease with mcrease in temperature




