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Mathematics
l.  The value of cos? 5+ cos? T+ cos? % is

3 2 2
A)EB)EC)”—,‘,‘BD)—Hﬁ

SOL: K T o

2. IfZ+z+1=0,wherezis complex number, then the value of
2

e (2 3) + (P 3) wor(2 e d) e
A) 54 B) 6 C) 12 D) 18
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3. Abox contains two white balls, three black balls and four red balls. The number of ways in which three balls can be drawn from the box if atleast one black ball is to
be included in the draw, is
A) 32 B) 64 C) 128 D) None of these

SOL: s
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4. . T 3 10 . 4 .
In the expansion of (5 — z—g) , the coefficient of x™ is
405 504 450
A) 56 B) 355 O) 263 D) None of these
SOL: )
|
5. If1,logg (3" +48), log, (3% — %) are in A.P, then the value of x is
A)9B)6C 2D 4
SOL: 2 logg (3 +48) =1 + logg (3° — §)
8
= logg (3% +48) =logg [9 (3% — 3)]
= 3*+48=93%-24
> 8.3*=72
= 3*=9
= x=2
6.  The point (4, 1) undergoes the following three successive transformations
(A) Reflection about the line y=x — 1
(B) Translation through a distance 1 unit along the positive x-axis
(C) Rotation through an angle % about the origin in the anti-clockwise direction.
Then, the coordinates of the final point are
N @3 g (1,1) ¢ (032 D) B9
SOL:  ppuy) -8
(8) Repleckin okt x-4-1=0 Rekadiom ‘E\TIGUSL\ w\3|z .% 2
X-4 91 adee) Akt clockwise  dirckion,
: _ ‘:-T‘h i é 8 = il
xX-=4 = - g 3
X = X - 3[&5%—3{%“{ =0
=2 T |
A Li.: 3) y = itns.'r? i+ ng% = 37
Ttuns lockiom {'rm.gl\ I uat almﬂ
Posibive - axis “lail) & b final - pant.
7. The angle between the tangents drawn from the point (1, 4) to the parabola y2 =4xis

A) 7/6 B) 7/4 C) 7/3 D) /2
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SOL: g poivt (LH

8. The foci of the ellipse % + :2—, =1 and the hyperbola % — gz—l = % coincide. Then the value of b2 is

A) I B)5C) 7D)9

SOL: e E.0 | and e huperbda 2

9. From any point on the hyperbola :—: - % = 1, tangents are drawn to the hyperbola z—: - Zz—z = 2. The area cut off by the chord of contact on the asymptotes is

equal to

A) %” B) ab C) 2ab D) 4ab

SOL:

10. Let R be a relation on a set A such that R = R_l, then R is

A) Reflexive B) Symmetric C) Transitive D) None of these

SOL:

Given R =R
let ws comsider o rvelation such that R =R
’ = {1, 2,2.3).3 35425 206 2,029,843
wWe can observe that (x, y)e R= (Y, k) erR

'R ls symwmetric.
J
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2z +y 4z

= [77y — 13yz + 6
5z —7 4:1:] 77y ym+][

[2z + ydxbz — T4z] [
Yy

A) x=3,y=1 B) x=2,y=3 C) x=2,y=4 D) x=3,y=3

SOL:
Bay =%, He=dyea = At6
g ym et
11
al
T

12, If f(x) =|cos x — sin x|, then f’ (%) is equal to
A) 1 B) -1 C) 0D)2

SOL:
bere & 3 cosusShr
”
Eqe®™ = fosxesnx
J‘:DST.-S’II’\‘!.J = Shu-tosw ,?—:41 e ®
£ = S+ Cos*

£(z)= wo =1

13. If [ f(z)de =14 (z), then [2°f (2®) d is equal to

7 Ty—
z+6

13

Print With Solutions

] , then the value of x + y is

A) 3le*e(a®) — [22¢(a®)da] + C B) 32°Y(2®) — 3 [aP(a®)da + C ) 32°¢(2) — [?¢(2®)dz + C D) ;[z*%(2®) - [2*¢(2®)da] + C

SOL: J' Feuw) e = O]
T = JVS—F(JPJ dx
- j_‘.(_‘_:&) 22 w2 dm

2 =k
I
— = jt-—F{‘—') i;—

- I‘Jt Sewy dE

- L [e Wi - Pedde]

T o [ S A p () dr e

k3
=

cos™

14 The value of fo% —zm dx is

cos?" z+sin?®

A) @2 B) © C) 27 D) 4=x
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SOL:

15. The area bounded by the circle X2+ y2 = 8, the parabola x2= 2y andthe liney=xiny>01is
A) 2+2rB) 2-2r(C) 247 D) -7

SOL:

Requived axen
1 o 2
= f ﬂdi—ji—:‘di—J"di
- -3 o
= :_[3; 82 +— Sin’! ""J: %—1
Y R
= -;‘)—-r am
16.

The solution of =7 - % + 4z tany = €®. secy satisfying x = 1; y = 0 is

A) tany=(x—2)c*logx B) siny=e*(x—1)x % ) tany=(x—1)e*x> D) siny=e*(x—1)x7>

SOL: b o AR
We have cosy + —— + 2siny = 5
Letsiny=t= cosy- Y _ gt

y V"%~ &
dt 4, £
&tst=3

I.F =el 38 — g
». The solution is t. z* = fa:‘i‘ %dx

T
H 4_ . X_ X
siny.x"=x.e*—e*+c¢
Sincex=1andy=0 cisalso'0'
~siny=eX(x—1)x 4

17. a, b, c are three vectors, such thata+b+¢=0, [a|=1,|b|=2,|c |=3,thena-b+b - c+c- aisequal to

A)0B) 707D
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SOL: B+B4T =0
Squaning gm boh  Sies
3+
|a+E +g| =0
ol B el 42 (3.6 +B-T+E-T) =0

(- guen loi=i, lel=2, fel=32)

|1.|,—1"+,3‘+ a I:5.-E+ BT +Z-3) =0

14449 +4(@-B+BE +E8) =0
EapEeEE) = H
(& E+B-c+cd) T
S4B R R =g

18. The angle between two planes 2x —y+z=6 and x + 2y + 3z=3 is
A) cos™! (34/1/7) B) cos™! (5+/2/7) C) cos™! (5+/3/7) D) cos™! (3v/4/7)

SOL:

19. A4 speaks truth in 60% cases and B speaks truth in 70% cases. The probability that they will say the same thing while describing a single event is

A) 0.56 B) 0.54 C) 038 D) 0.94

SOL:

20. -1 -2 3

The minors of —4 and 9 and the co-factors of —4 and 9 in determinant |[—-1 —23 —4—-5—-6—-789 —4 -5 —6 are respectively
-7 8 9

A) 42,3;—42,3 B) —42,-3;42,—-3 C) 42,3;-42,—3 D) 42,3;42,3

SOL

2 3’ _3

o =—42,9=‘—1—2—4—5_1 -2

" Minor of —4 = |—2389 _ -
1nor o ‘ 8 _4 _5

and cofactor of —4 = (—1)2+1 (—42) = 42,

cofactor of 9 = (—1)3+3(—3) = 3.
21. If the total number of subsets of a finite set A has 56 more elements than the total number of subsets of another finite set B, then the number of elements in the set A

1S
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SOL:

22. ffcos A= %, then 32 sin (%) sin (%) =
SOL:

23.

ST

N 8
The value of (I—J;') + ( _') is equal to

SOL: 144\ 8 1-i
‘We have (W) + (ﬁ)

= [cos% —kz‘sin%]Ei + [cos%—isin %]8

oo

=cos 2m + i sin 2w + cos 2w — i sin 27
=2cos 2m
=2 (By de-moivre's theorem)

log(1+z+x*) +Hlog(1—z+a?)

SeCT—COS T

24.

lim,_,o is equal to

SOL:
B ':.na (4e42?) - lm} (1-2+)

A0

set1 - COS%

. Bm;-jg lbg [[IH’J‘—I‘}

I—cns‘i)
( st

<lagse  log (w22 23) p—

x (r4vt) Shaw . lant g2
T o

25. The A.M. of a set of 50 numbers is 38. If two numbers of the set, namely 55 and 45 are discarded, the A.M. of the remaining set of numbers is
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SOL:
50x38 - (55 +K45) _ 50%38—00
H8 he
. 50(38-2)
L8
_ 50%36 _ 15
N I 2
= 335
26.  The number of solutions to the equation tan™* (%) +tan~! (%) =tanlzis
SOL: A
The
27. Atpresent, a firm is manufacturing 2000 items. It is estimated that the rate of change of production P w.r.t additional number of workers x is given by
% = 100 — 12,/z. If the firm employees 25 more workers, then the new level of production of items is
SOL:
dp _
T =100 -1afX
3/
Pex) = 1oox - ) C
34
=0, Pex) = 2000
= €= ao00
L=%5
3
PR) =100(as) -12(}) (as) /| 2000
P(r) = 3500
28.

; 1 1 .
—a 1-8 1—y 1s
SOL: o F ’ 1 kS

If the vectors ol + j+k, 1+ 8] +k and 1+J++k a, B,v,# 1 arc coplanar, then the value of -

29. Ifthe origin is the centroid of a AABC having vertices A(a, 1, 3), B(—2, b, =5) and C(4, 7, ¢), thena=
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SOL:

centroid = (0,0,0)

o = Xt t2s
3
&+ (=2
Bt (23 #dy | g
3
F 0 = =8

30. Adieis thrown. Let A be the event that the number obtained is greater than 3. Let B be the event that the number obtained is less than 5. Then, P(AUB) is
SOL: A - qreatr tan 3 fusc}
PR = 3

B - less than 5 42,34}
peey = e

PANE) = Y, [}

PCAUB) . p(a)+ PLB) - PLANG)

gede
Physics
31, The velocity v (in em/sec) of a particle is given in terms of time t (in sec) by the relation v = at + HLC ; the dimensions of a, b and ¢ are
A) a=L%b=T,c=LT? B) a=LT% b=LT.¢c=L C) a=LT % b=L,c=T D) a=L,b=LT,c=T>
SOL: b
| e
ke

By principle o} Hnnnﬂcn'lhi

e mim =y WL R

y=ak = G
ajoyl
T e I L
b
pf o V= pr oﬁﬂ—c'
. |
HrLH-l:_-bT‘_ = b= ”LT‘

32.  An aeroplane is rising vertically with acceleration f. Two stones are dropped from it at an interval of time ¢. The distance between them at time ¢’ after the second
stone is dropped will be

A) 3@TNHu B) 3ETNHE+2) ) Ltne—ry? by Lgrne+ey

SOL: e dislacement behwean finst stone | The velocy of Setond shone =

ord awwplane afben 't sewnds v ’
ooplone. = Vg

S.=J)-’-{3+F}t1 - Frsk store

[~ =,
I B S A (R T
S= ut +J2—a|:J

% The elakive digplocement betwesn
finsk ond cerend skone ol '
Sas(g+f) Ext!

\“’JD&E’:} of aowplane = sk
"‘EID‘-!'{'j of finst elore - u-gk
U— veloity of aesoplane tohen

hnst shone. was dropped. 355, <L G+ +(g+f) (bx 1)

s{g8) ndl (E+at)t

33. A mass of M kg is suspended by a weightless string. The horizontal force that is required to displace it until the string makes an angle of 45° with the initial vertical
direction is
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A) Mg(v2+1) B) Mgv2 () % D) Mg(v2-1)

SOL: hletuing —>This can be. obsened From s xxsinks” [ 108+ 2 say]
the. tengion of Stming : & -0
s A
Hpee — femee eqpined) o uhkdoe AC +oh = oc
by applied fnee ]
o stk o B Actriehs =x [ voBioc: 1]
Pty 7 Whkdone bygr, | Sa J
MR | Acs x-alsus s a[i-R) B
Nebying +hlp. = 1 el
j *mm = aE AL
pmily 16 )
D+ FExprR = i
% g AhC _S:';ncr_ the. Since Fﬁ : Mg
Fe Fax At ot bog %))
; AN
Sing = AB . ppo-oB wging
® s 0B X Sin F=mg (fi-1)
34,

A car weighing 2 x 10° kg and moving 20 m/s along a main road collides with a lorry of mass 8 x 103 kg which emerges at 5 m/s from a cross road at right angles to
the main road. If the two vehicles lock, what will be their velocity after the collision?

A) 4/+/2 m/s, 45° with cross road B) 4/v/2 m/s, 60° with cross road C) 4/+/2 m/s, 60° with mainroad D) 4/+/2 m/s, 45° with main road
SOL:

35.

The specific heat at constant volume for the monatomic argon is 0.075 kcal/kg-K, whereas its gram molecular specific heat is C,, = 2.98 cal/mol/K. The mass of the
argon atom is (Avogadro's number = 6.02 x 10%? molecules/mol)

A) 6601073 g B) 330x103 g €) 220%x10723 g p) 1320x 103 ¢

SOL:  Holon specific. heak = Moleculon weight x gram Specific heak
Cy = MXicy
298 cal/md -K = N % 0.095 kcal/kg-k
3
-y x 0035 x10 esl 9 -k
|03
Holeculan weight of angon
.
s S =g
e Mass of 6.023 %10™° akom = 39.3 9
Thewldie, mass of Single atom = — 20 = 6.60 %109
6.023 x [0*?
36.

Six point charges are arranged at the vertices of regular hexagon of side length a (shown in Figure). The magnitude of electric field at the centre of regular hexagon
is

_q' +q-

+q

+q +q
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_q Z 2 f th
A) e B) Zero () pr— D) None of these
SOL:
Y Fiedds due to changes ak
v (s 3)4q 23,5 ond 6 ﬂgts cancelled.
05 :‘q
Field due bo | and H ane odded
g - I
Enet 4Tey of ¥ WTE a™
Sk S
1TE o*
37. Two equal negative charge — ¢ are fixed at the fixed points (0, ) and (0, —a) on the Y-axis. A positive charge Q is released from rest at the point (2a, 0) on the X-

axis. The charge O will

A) Execute simple harmonic motion about the origin B) Move to the origin and remain at rest C) Move to infinity

D) Execute oscillatory but not simple harmonic motion

SOL: 1y
oisthe chorge ‘s on x-ods , B
Ewa e € F e uu;fh
forte 5 E'M_n LEI R oLt
lmén[ﬁ’*l‘:" e due bo buoo ikﬂ‘&t

1‘ -.lqlqr

W = 3
s (o) B

becage o bﬁwn&n& m',a e mmrgmk cf'u.s]:s

F.orow = R —
&

Y1gy l;_i1+ klj L
-9Qx

Vi

X

Ly
'ah

s [n‘ti)

dnce 15 ek exadty prepotion] b,
hence nat :mrHH suM ond mobion

il be B |'In|:nra .

38. Along horizontal wire P carries a current of 50 A. It is rigidly fixed. Another fine wire Q is placed directly above and parallel to P. The weight of wire Q is 0.075

Nm™! and carries a current of 25 A. Find the positive of wire Q from P so that wire Q remains suspended due to the magnetic repulsion. Also indicate the direction of
current in Q) with respect to P.

A) $%x102m B) 1 x102m ) $x10%m p) £ x1072m

SOL: As face petunit lengih bebween two panallel cuseent

Covoying usiret Seporaled by o distaree d is giwen by
GE _ o iy
ar LT 4
ard 15 mepulsive if Hhe comenk 0 fhe wives s in opposite
diveckion . Lo, indiden ok wive A moy swemain Suspended, fhe
free Foon ik rusk be sepulsive and equal o ik weight
j.e, the cuomenk in the two wives must be in oppesite divections and

F = - M
r-H_q,l-n.,%_ q i

’ 1
4 L]
P A T I R
=

Mo 2iis aF
HT d 2 L

gr d

dl

-, XS0 RIS
dio B R EEE =
= 0.035 3
[os

In a vibration magnetometer, the time period of a bar magnet oscillating in horizontal component of earth's magnetic field is 2 s. When a magnet is brought near and
parallel to it, the time period reduces to 1 s. The ratio H/F, When F is field due to magnet will be

Mg _

= = 0035 r\\m"_]

39.

A) 3 B) 13 ¢) V3 p) 1/V8
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SOL:
b TR )
T HtF 2
H+F . &b
H = W0
H+F = LH
= i P
F = 3H » F 3

40. The self inductance of a choke coil is 10 mH. When it is connected with a 10V dc source, then the loss of power is 20 watt. When it is connected with 10 volt ac
source loss of power is 10 watt. The frequency of ac source will be

A) 50Hz B) 60 Hz C) 80 Hz D) 100 Hz

SOL:

S [t dC)

=0 HE

41. A parallel sides slab ABCD of refractive index 2 is sand witch between two slabs of refractive indices v/2 and /3 as shown in the figure. The minimum value of

angle 0 such that the ray PQ suffers total internal reflection at both the surfaces AB and CD is

Ly= 2
A o5 B
/
1
2 b s
=2
D — C
f3 =3

A) 30° B) 45° C) 60° D) 75°

SOL:

For total tnternal reflect

or equal to the critical an

ot surface AR, angle § must be greater thaw

¢ iy given by

i o My=f2 a
/= 1 B pesd
e e { 518,
V= P
’ . ’ o m,: E
which gives [, = 45* 1 3

For total lntevmal veflection at surfaee OB, angle 8 must be greater thaw or

equal to the critical angle iz given by

: 3 V=
Sinia= - =
T 2
which gives 1o = 607

for total internal vefleetion at both the surfaces AR and CD, the

Hewe

mlnimum value of 8 = 60

42.  Anucleus with Z = 92 emits the following in a sequence
o 0o, B, B a0 00 BT BT o BT o
The Z of the resulting nucleus is

A) 76 B) 78 C) 82 D) 74
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SOL:
A nuclews Bth 2 292

Decrtase ™ T = Bra =16
4= p " purbicles are enfitted H[.ﬁ’)

= Incyease tn 2= 46 =M

3[|gn)

a—3 gt puak'fc'lns one Eh‘\‘”:tf&

= Decsease n T =& =2
5 2 =M-lti-a

Zp = It

43. A Carnot engine whose sink is at 300K has an efficiency of 40%. By how much should the temperature of source be increased so as to increase its efficiency by 50%
of original efficiency?

A) 275K B) 325K C) 250K D) 380K

SOL:

44. Huygens' wave theory allows us to know
A) the wavelength of the wave B) the velocity of the wave C) the amplitude of the wave D) the propagation of wavefronts

SOL:

45.  Four identical particles of equal masses 1 kg made to move along the circumference of a circle of radius 1 m under the action of their own mutual gravitational
attraction. The speed of each particle will be

A) \/% B) \/%(1+2\/§) 0 \/G(1+2x/§) D) /$@2v2-1)
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SOL:

46.

SOL:

47.

SOL:

3/6/24, 9:53 AM Print With Solutions

Givennm=1kg,R=1m
‘We know that,
F= Gmyma

Y

2
F = Gmm — Gm/
V= ery T a®
and Fg — Gmm _ Gm?

(vVar? 2R
Net force on one particle,
Fret = Fy + F3 cos45° + F cos 45°
= Fi + 2F, cos 45°

=G_"’2+2(G_’“2).L

4R? 2R* V2
_ Gm? Gm?
T 4R + VIR

Gm?

= 1,1

TR [4 l Ji]

As the gravitational force provides the necessary centripetal force, so
2

Fot = F, = ﬂg

Here, Fe = centripetal force.

Gm? [ 1 1] me?
7R [3+E}_ R

i Gm
1

51/ G(1+2v?2)

A wooden block performs SHM on a frictionless surface with frequency vo. The block carries a charge +@ on its surface. If now a uniform electric field E is
switched on as shown, then the SHM of the block will be

= v=

+Q

A) Of the same frequency and with shifted mean position B) Of the same frequency and with the same mean position

C) Of changed frequency and with shifted mean position D) Of changed frequency and with the same mean position

Frequency or time period of SHM depends on variable forces. It does not depend on constant external force. Constant external force can only change the mean
position.

For example, in the given equation mean position is at natural length of spring in the absence of electric field. Whereas in the presence of electric field mean position
will be obtained after a compression of .

Where xg is given by
kxy = QE
QE

k

The electric field of a plane electromagnetic wave varies with time of amplitude 2Vm™! propagating along z-axis. The average energy density of the magnetic field
. -3
is (inJm™)

A) 1329 x 1072 ) 8.85x 1072 () 17.72 x 107*? p) 4.43 x 107 ) 2.22 x 107*2

U= % X %soE2 = % X % x 8.85 x 10712 x (2)?
= 8.85 x 1072Jm3
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48. A wave travelling along the x-axis is described by the equation y(z,t) = 0.005 cos(az — Bt) . If the wavelength and the time period of the wave are 0.08 m and 2.0
s, respectively, then e and B in appropriate units are

A) a=28g5_20 g a=%,ﬂ=% C) a=12.50mB= 5 D) a=2500mB=n

7T ? m
SOL: Given: A=0.08 mT=2.0s
The given equation is :
y(x, t) = 0.005 cos (ax — Bt)
On comparing with standard equation:
y(x, t) = A cos(kx — wt)

Joa=ks=

>~|y

- 27 =
== 550 257

Also,ﬂ=w=2T"r

#/3=2?’r=7r

49. A famous relation in physics relates 'moving mass' m to 'rest mass' mg of a particle in terms of its speed v and the speed of light ¢. (This relation first arose as a
consequence of special theory of relativity due to Albert Einstein). A boy recalls the relationship almost correctly but forgets where to put the constant ¢. He writes:
my

-

Guess where to put the missing c.

c?

N ma(=" gy mg(1-2)"" 0 mo(1=2)"" p) my(1-2)"

SOL: From the given equation, == = /1 — ¢?

Since left hand side is dimensionless therefore right hand side should be also dimensionless.

So, v'1 — v? should bey/1 — 'CJ—:
Uz

-1/2
The correct formula is m = my (1 - E)

Or
According to the principle of homogeneity of dimensions, powers of M, L, T on either side of the formula must be equal. For this, on RHS, the denominator
(1-9%) /2 should be dimensionless. Therefore, instead of (1- ,Uz)lf?. we should write (1 — v2/02)1/2. Hence, the correct formula would be

m=_—"T0__
(1-v?/c?)"?

It 90° < A < 180°,180° < B < 270° and cos A=Y = sin B33 =, then Zn Y3t i

50.

3 4 4 5
A) 1 B) 50 —5 D)3
SOL: A « (90°, 180) 2" quadrant

cosh = S [}]

1

__ 1 _ 1
tanA = NG cot A

tan A

B « (180, 270°) 3" quadrant

s p_ =3[P
SIDB—?[E]
tanB = 3
—
cosB=—
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SOL:

53.

SOL:

54.

SOL:

55.
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3 —1
2tanB+yBrtana _ XTHVIX
cot? A+cosB 3+(—416)

R:J.L 5 V: [D0+5
= oto2
R M on
q > = 10 .JL
Ay
4R . AV _ ai TS
R AR
b 0-1
AR i []
—-R-—'XH)O:S-f—l 3

RN
Feoln2 -0
Sirilosly ~.u'7~ £ F'TT’I-I —@ §-h B-T,
| l | ’ 20 il
R A R PR A
|

A cylinder of fixed capacity 44.8 litre contains a monatomic gas at standard temperature and pressure. The amount of heat required to cylinder by 10°C will
be R
(R = universal gas constant)

The fundamental frequency of a sonometer wire increases by 5 Hz if its tension is increased by 21%. The fundamental frequency of the sonometer wire in a Hz is
Frequency « (Tension)1/2

1/2
2 % 100 = [(%) —1] x 100
2 x100= [ — 1] x 100

n=>50

Fundamental frequency of sonometer = 50 Hz

In moving form A4 to B along an electric field line, the electric field does 6.4 x 10719 J of work on an electron. If @4, @, are equipotential surfaces, then the potential
difference (Vo — V) is(in V)___
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B
A c
CI;"I
®
SOL:
\l’s E VC
Va=Vp =V, =¥, = 0 - &L
" b = A Yo -6 % m-lq
Vp-Vu = +hV
Vg >V, as Held lines moves from highen
potential to lowen potential
56. The energy level diagram for an hydrogen like atom is shown in the figure. The radius of its first Bohr orbit is A.
0eV n=ec
-6.04 eV n=23
-136eV n=2
-54.4 e\ n=1
SOL: 5 A hE
HT*m ke™ ., 2
0.53 n*
¥ = - =
= = n |
= o SRR )
AE = 136 2 [ = .,a“LJ
= &Ly = 12.6 2* (1)
+z* =4 = =2
y = 95300 _ 5,05 A
o
57. The mass of a 3Li7 nucleus is 0.042 a less than the sum of the masses of all its nucleons. The binding energy per nucleon of 3Li7 nucleus is nearly MeV.
SOL:

2 2 2 L
H + H — ;,r-ie." + A€

The binding energy per wnucleon of o deuteron
=T amMew
JoTotal binding energy =2 X 1.1 = 2.2 MeV

The binding energy per wucleon of a heliume
muclel = F Me v

. Total binding energy =4 X F = 28 Me v
Hewce, energy released
AE = (28-2x2.2)=226MeV
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A thread carrying a charge (uniform) A per unit length has configuration shown in figure.

Assuming a curvature radius R to be considerably less than the length of thread. Find the magnitude of electric field strength at point O

https://cdi.etutor.co/paper-view-with-solutions-11
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SOL:

T+ +++++F++F
++++ ++++++

|
.l

Net E due to semicircular arc of radius R
2 A . ’ :
= 1 (+y direction)
4n'?t:nR :TEIZI]R

E=

»

Net y component of E due to semi
infinite line charges AB and CD in (-y)
direction = E’
A A A 4
= + —; (—_ﬂ

dnggR  4meR 2mgpR
X components of field of these line
charges cancel each other.

| -

E'=E+E
A 2 A B
= (—])+ ——(+))
Em‘.nR( . 2negR
= () (zero)

59.  An electromagnetic wave of frequency 5GHz, is travelling in a medium whose relative electric permittivity and relative magnetic permeability both are 2. Its
velocity in this medium is ... .. x107 m/s.
SOL: Given, by = €p = 2
where, Ky is relative permeability,
€ is relative permittivity.
Speed of electromagnetic wave v is given by
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= <
V=4

where, n = refractive index = /fi-&; = Vi=2

= v= 21 — 15 10" m/s
2 x 107 =15 x 107
=>z=15

60. A compass needle oscillates 20 times per minute at a place where the dip is 30° and 30 times per minute where the dip is 60°. The ratio of total magnetic field due to

the earth at two places respectively is iz. The value of x is

%
SOL: g _ g /I

MBg

_ [ I
T'=2n MBcos 8
20 _ [ B ¥3/2
30~ \/ B, 1/2

4 _ B
9 — B,‘/§
B _ _4
B, V213

Chemistry
61. How many ions per molecule are produced in the solution when mohr salt is dissolved in excess of water

A) 6 By4 C) 10 D)5

SOL:

62.  If the shortest wavelength of hydrogen atom in Lyman series is x, then longest wavelength in Balmer series of He" is

ANEBFOIDT

SOL:

63.  Which of the following is not isostructural with SiCl,?

A) P03~ B) NH; C) SCly p) S02-

https://cdi.etutor.co/paper-view-with-solutions-11 20/27
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SOL:
Sichy — H= ‘:..;r‘i - %:q‘ sP — kabmahedmol

A) PG H-:iff- =% =4, 5P —tebmahedmgd

B oNHT— o o =gy sp — kebmahadmall
2 .

o sely — H= S o lo =g sPd — Viskombed txigonal
T Lipynarmidal

Y sgt—n = ‘_i;_?. =% =y, 9% _Lelnahedmal

64. If a gas at constant temperature and pressure expands, then its

A) internal energy decreases B) entropy increases and then decreases C) internal energy increases D) internal energy remains constant

SOL:
f & gs at constant tewperature mudd pressure expandls, thew its
nkernal. entroy vemding constant.
Q- AH
65.

Mg?" ions?

A) 9 B) 10 C) 11 D) 8
SOL: K, = [Mg"HJ[OH

1x1071! = 103 [0H]?

[OH]? =108

OH =107

pH=4  pfpOf=14)

p=10

66. The increasing order of atomic radii of the following group 13 elements is
A) Al<Ga<In<Tl B) Ga<Al<In<Tl C) Al<In<Ga<Tl D) Al<Ga<Tl<In

SOL: The correct order of atomic radii of group 13 elements is Al <In < Ga <TI
67. The compound formed in the positive test for nitrogen with the Lassaigne solution of an organic compound is

A) Fey[Fe(CN)g]; B) Naj[Fe(CN)¢] C) Fe (CN); D) Nay[Fe(CN)s NOS]

SOL.: Ferric Ferrocyanide Fe, [Fe(CNg)]3

68. A major alkene (4) obtained in the following reaction undergo ozonolysis to give the product.
CH,CHCH,CH, —£» (A)
& =
N(CH,),OH
0,/ H,0,

——= = »product

https://cdi.etutor.co/paper-view-with-solutions-11

At 25°C, the solubility product of Mg(OH), is 1.0 x 107!, At which pH, will Mg2+ ions start precipitating in the form of Mg(OH), from a solution of 0.001 M
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The product obtained is/are identified as
A) ethanal only B) methanal and propanal C) methanal and acetone D) Only acetone

SOL:

69. A '5.25% solution of a substance is isotonic with a 1.5% solution of urea (molar mass =60 g mol_l) in the same solvent. If the densities of both the solutions are
assumed to be equal to 1.0 g cm™, molar mass of the substance will be

A) 90.0 gmol™" B) 1150 gmol™ €) 1050 gmol™" D) 210.0 g mol™!

SOL: We HKrow khak,
oSsmokic PReSSLRE of iSokenic Solukion s
ame  pgual.
So , M = Ty
=3 CRT =exRT C-T =chT]
= g =g
Giwver thak Lhe densikies of both the Sohkbioms ome
fqual, so bobh the subskarces ame dissolved n the
Some  Wolume  of  gilvenk.
. £, = A5/

1 — )
whene ™95 the woleculan mg.ghh of
=1

and €= 835K [L:uglam mass of WMo =G0 gral ]

. sas/m ¥ s/

Y] S i

- M ;‘.;s_xr-‘il,‘s'
f M=o gmol”

70.  The hydrogen electrode is dipped in a solution of pH 3 at 25°C. The potential would be (the value of 2.303 RT/F is 0.059 V)

wnknow Skbskance

A) 0177V B) 0087V C) 0.059V D) -0.177V

SOL:
E=E"; ®039|
¥ - logc pH =
=0+ Lﬂu@ﬂ &3 ] =63
]
= 0.059| % -3
= -o. 333y

71.  For the reaction, NoOg —> 2N0, + %02

d[NO,]
dt

d[0,]
dt

—d[N,0g]
d

Give =Ky [NoOg]; =K, [N305] and = K3 [N205], the relation between K K, and K3 is

A) 2K1 = Kz = 4K3 B) Kl = K2 = K3 C) 2K1 = 4K2 = K3 D) None of these

SOL: —d[NO] _ 1 d[NO2] _2d[02]
dt 2 dt dt

.. Ky [N2Og] = % [N,0g] = 2K3 [N, 051

2K1 = Kz = 4K3
72.  Which of the following is the most explosive?
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A) NC13 B) PC13 C) ASC13 D) All
SOL:

Nely +3H0 — NH; + 3Hoc )
Hoc} — Hel + (o)

S0 Ncly is ™osk eaplesive

73.  Misch metal is
A) analloy of copper B) an alloy of lanthanoid metal C) an alloy of aluminium D) a mixture of chromium and lead chromate

SOL:

Misch metal is an alloy

f Lowthanoid  wetal . It

tupleally 50% cerium, 25% lawthanaom

2% neodymivm.
o

74.  Which of the following complex ions will not show optical activity?
A) [Co(en)(NH;3),Cl,]" B) [Cr(NH3),CL]" ©) [PUBD(CHINO)(PY)NH3] py cis-[Co(en),Cly]*

SOL:

To show opkical ackiviky, ok leask cne
bidentake l\gqnd shoudd be theme in khe
complez lon Buk fom [C"(—NH,E.}HQ;'L]: Lhsne ane
no  such 3:3:«.&5.

75.  In the following groups:

1.—OAc 2.—OMe
3.—0SO,Me 4. —O0SO,CF,

the order of leaving group ability is

A) 1>2>3>4 B) 4>3>1>2 C) 4>2>1>3 D) 2>3>4>1
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SOL:
}—oAC  a)—ome
3) -0sogMe M) -0 SoqCFy

Hyras> i

76.  Which one of the following is more reactive than the rest towards a mixture of anhydrous. ZnCl, and concentrated HCI?
A) 2-methylpropan-2-ol B) methanol C) butan-2-ol D) butan-1-ol

SOL:

Awhydrous Znll, + Con HCL —— Lueas véagent

2 - methyl

Methawnol

Butan - 2 - ol

Butin -1 -pl

i gives inmediatelly turbldity with Lucos reagent

77. Identify the correct statement among the following.

A) n,n-dimethylaniline reacts with nitrous acid to give p-nitroso-N,N-dimethyl aniline B) bromination of p-toluidine produces 3,5-dibromo, 4-methlyaniline

C) aliphatic amines are less basic than ammonia D) aliphatic primary amines combine with nitrous acid under-cold conditions to form stable diazonium salts

SOL:
N — dimethylaniding, cgh; N, when getS meacted uikh

nikmols acid give Pormik¥ese— Ny N - methilaniline.

H

H '3

W<~ i

@ o Huna—é

78.  Which of the vitamins given below is water soluble?
A) Vitamin C B) Vitamin D () Vitamin E p) Vitamin K

SOL: Vitamin C and B complex vitamins are water soluble.
79.  Which of the following order is wrong?

A) NH3 < PH3 < ASH3 —acidic B) Li<Be<B<C —(IE)I C) A1203 < MgO < NaZO < Kzo —Dbasic

D) LiZ* <Na" <K' <Cst —ionic radius
SOL: The correct order of IE; in 2" period elements is Li < Be > B < C

Due to fully filled orbitals.
80. Equivalent weight of H3PO, in a reaction is found to be half of its molecular weight. It can be due to its
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A) reaction of its two H' ions B) oxidation to H3PO3 C) Both (a) and (b) D) None of the above

SOL:

(1) w factor is 2.

v e +
(2 ) Reaction. with 2H lons .

(2) Oxidation of HzPO3.

81. 2s and 2p-atomic orbitals combine to give how many molecular orbitals ?
SOL: 25 — (625) (6725) (2)

2p — (02p,) ("2p,) (n2p,) (n*2py) (n2py) (x*2py) (6)

2S +2P=2+6=28§
82. Ifthe enthalpy of vaporization of water is 186.5 kI mol™!, the entropy if its vaporization will be JK™ mol™!

SOL: Given : AH = 186.5 kJ mol ™!
B. pt of water = 100° C = 100 + 273 =373 K

AH 186.5 KJ mol”!
T

Entropy change, A8 = = = e

=0.5kImol ' K!

83. A weak acid, HA, has a K, of 1.00 x 1073, If 0.0100 mole of this acid dissolved in one litre of water, the percentage of acid dissociated at equilibrium is closest to

SOL: Given K, =1.00 x 1073, C = 0.100 mol for a weak electrolyte, degree of dissociation

(@) = (/o =/ 2200 — 102 =1,

If one third mole of permanganate oxidises 1.67 moles of M*" as per the given reaction then the value of 'x' in the metal ion is
Mn0, +M** — Mn*? + MO, + 30,
SOL: Eq. of MnO, = Eqof M**

84.

1 =
3 X 15 =167 x (5 —z)

x=2
85.  The heat of hydrogenation of benzene is 50 kcal/mol. The resonance energy of benzene is 36 kcal/mol. The heat of hydrogenation of cyclohexene is approximately
keal/mol
SOL:
Given Mmesgnance eneigy of benzene = 3¢ Keal fmol
Then expecled  heak of  hydmogenakion ef

cﬁc&ahemt.n'.me = F1+3¢
= 83 Keall frg}
New, heak of hydmogenakion pem doukle bond = 8;

= a9 Kealfmol
&+ Requimed heek of  hudSiogenakion of cyclohemens

= a9 Weal frol

86.  The vapour pressure of a solution of 5 g of non electrolyte in 100 g of water at a particular temperature is 2985 Nm™2. The vapour pressure of pure water at that

temperature is 3000 Nm™2. The molecular weight of the solute is
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SOL: s
wkof mn-clac&nnlﬁm ) Wy =59
ub.of wekem, W, = lao §
Vopoum PRMESSUME, pe = nags N/
Vapatsm pmesSune of wakem, P = 3000 N/Am-
rol. wk of wakem, M, =ig

We Wnow thak
[

e Pa ot
PO My W,
=5 Jopo <2985 _ 2o .
a0 . eo

S 0 o & G

Je0d My LT}

x

= J:—“ = Fx1§

o
= Mg =180

Sty = g0
87.  On the basis of the information available from the reaction, %Al +0, — %Alz 03,
AG =-827 kI mol™! of Oy

The minimum emf, required to carry out an electrolysis of Al,Oj is V (F=96500C mol_l)
SOL: Given
A& = -83%F KT ol
F = 46500 cmol™!
wWe Hnow thak
L6 ==NEF —3 1)
fal L ol op A}, n=13

Jven L wmoles, 5o 1mol —3
‘Himol -7

4 x3
3 =
= — 4
So,nzy
= fnorm )
-83% Xpoo = -UXE XY6500
£33 xinoo
4 qggoo
= Aiyn
~ B =24y

BE =

88.  In a certain gaseous reaction A — B, the initial pressure is 214 atm and the rate constant is 2.303 x 10~* s~. What would be pressure (in atm) of A after 5 mins?

[Given: 10%%% = 1.07 |

SOL: Initial pressure P; = 214 atm Rate constant
k=2.303 x107*s7!
Unit of rate constant indicates first order reaction.
Time, ¢ = b minutes = 5 x 60 s
The integrated rate law is,

k= 2810g, ()

P

2.308 x 107 = 2%%10g,, (2¢)
0.03 = logy, (%)
1.07 = 22
Py = 24 =200 atm

89. How many of the following oxides are amphoteric in nature? N3 O3, P2 O3, As3 O3, Sby O3, Bis O3

SOL: Acidic nature of each type decreases from N to Bi.
.\ 1
LiAlH 4 (excess)
—r VTR,

As203 and Sbz03 are amphoteric
90.
NO, O

The number of @ bonds in the major product will be
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LiAlH, reduces aldehydes, ketones and carboxylic acids to corresponding alcohols and nitro (-INO») group to

amino (-NH;) group.
But LiAlH,4 cannot reduce carbon-carbon double bonds.

OH OH
LiAlH 4 (excess) ) ~
CHs Ether CH;
NO, O NH; OH
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