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Physics

Question: If {1s the degree of freedom, then & for Ideal gas 1s
-
Options:

2
(a) y=14+—
/

£

(b) y=14+—
}('

© y=1+2
(d) None of these
Answer: (a)

Solution:
We have

C, =LR and C,—-C, =R

2
Eep —LR—R
2
Cy =R+£H
2
C :R[]+i]
2
Hence,
R(l+-f]
S Lo 2
Y= = :I+f
C, Rt f
2
2
pe= e
/

Question: The graph of /x| i] with time 1s
l\_ 0

Options:

(a) —At

(b) At

(c) )LJIE




(dy A%
Answer: (a)
Solution:
We know

;’:l = ;’-’1(](:‘ Af

A

A
Taking log both the sides

(&

— A

1

In(A/A,)

Question: A parallel plate capacitor has a distance of d between the plates. Now a metal sheet
of thickness = is inserted in between. The ratios of new to dd capacitance 187

Options:
(a)3:2
()b
(c)y2:1
(dy1:2

Answer: (¢)

Solution:

C{] = M
d

. .:E'{}A

Lod2
C =2C

G o
2




Question: R = Radius of nucleus, Ry = Nuclear constant and A = Mass No. of Nuclie, then

graph of & I(ij with /rA 18
K

Options:
I

a) —fFA

(a) 5

I
by —/A
()3"

l
c) —FA
()8

(d) None of these
Answer: (b)
Solution:

We know,
R=RA"

E - AIH

Ri]

Taking log both the sides
{R)

/ = !"’F’I(A”E)

g o ¥
Slope = 3

_

In(A)

Question: Two satellites revolve around a planet, with radius 3200 km and 800 km what is
their ratio of orbital speeds?
Options:




far2 i3
(b)2:1
(c13:2

(dy 1 92
Answer: (d)
Solution:

¥
- /W_\F_l
v, V3200 V4 2

Question: Find MOI of following

(A) Solid sphere about diameter

(B) DISC about axis | to plane and passing through center.
(C) HOLLOW cylinder about it axis

(D) RING about axis L to plane and passing through center

Options;

1 T 1R? 2
(a) A=~ mR’, B = mi?, C="8 bz

4 4 Tl : 2 q

(b) A=mR>. B=mR>, czg, D=ZmRr>

2 + ; z n “
(c)A = gmf{“ , B= e C=mR", D=mR"
(d) None of these
Answer: (¢)
Solution:
(A) Moment of inertial solid sphere about its diameter = —mR a

(B) Moment of inertia of disc about an axis perpendicular to the plane and passing through
mR*

the center =

L

(C) Moment of inertia of hollow cylinder about 1ts axis = mR*
(D) Moment of inertia of ring about an axis perpendicular to the plane R passing through
center = mR-

Question: If clectron, Deutron and Proton and alpha particle are accelerated from rest same
p+d , then find the descending order of wavelengths

Options:

(a) A, =A, =>4, >4,

() A >, >ds 2,

() A, >4, >4, >4,

(d) None of these
Answer: (b)




v — constant, v — constant
1

T —

9

So the sequence in decreasing order of wavelengths

Question: If the metal has threshold frequency of 5x10"Hz then find out the work function
of the metal

Options:

(a) 2.06 ev

(b) 3 ey

() 4.04 cv

(dy3.25¢cv

Answer: (a)

Solution:

Work function (¢) = hv,

_6.67%10 5% 10"
1.6x107"
= 2.06ev

ey

Question: If X =ar+bt* and X, = at” + bt then at what time their velocities will be equal?

Options;
(a) 1 = 2(a+h)
a+b
(b) t= 2(a+b)
2a+3b
&y a+b
2(&14—5})

(d) nonc of these

Answer: (¢)

Solution:

X =at+bt® =V, =a+2bi
X, =at’—bt =V, =2at—-b
A6

Y. =Y

a+2bt=2at—5b




a+b=(2a-2b)t
a+b
2(a+b)

Question: A cube of surface area 24 c¢m?, heated by 10°C which has coefficient of linear
expansion of 5x107". Then the change in volume is?
Options;

(a) 0.02 cc

(b} 0.12 cc

(c) 0.01 cc

(dy0.11 cc

Answer: (b)

Solution:

AV =V x3aAT

= Ox10™° x3x5x107x10

= 44 1]

=120x10 "’

=0.12x117°

=0.12¢cc

Question: The magnetic ficld at centre of solenoid is Bg. When no. of turns is halved &
current 18 doubled, what 1s the new field?
Options;

(a) 2Bo

(b) Bo

(c) Bo/2

(d) 3By

Answer: (b)

Solution:

Initially

B, = om,

No. of turns is now halved,

&current 18 doubled.

; !
LB = n (2)5'

= Hyh,i, = B,

l

Question: If velocity of E.M wave is 2 x 10° ms™ in a medium where g, =1, then find €, ?

Options:

.5
(ﬂJ4




(b)

(c)

(d) -

Answer: (a)
Solution:

2 (3x10°) g
— S - = = = —
Vi (2x10°) <1 4

Question: Two cclls of same gy have internal resistance r1& 12 are in serics with load R. If
potential difference across the 2™ cell is zero, R= 7

Options:

(a) R=|r,—n,

(by R=|r, +r

() K=+,
(d) R=\|n —r
Answer: (d)
Solution:
v
i LWL
R
: 28
j=————
Rfd b
Av=g—ir,
Qe
(= z:——érz
R+r+r,
| 2n
e

R4r+r=2%

Rz‘rz—rl‘




Question: Assertion:Two balls are projected such mat may have same range R & have

maximum heights Hy& Hz respectively man R=H . \[H H,

*sin” @
Reason: H| = 207
2g
H. - u” cos’ @
2 —Eg
Options;

(a) If both assertion and reason are true and the reason is the correct explanation of the
asscrtion.

(b) If both assertion and reason are true, but the reason is not the correct explanation of the
assertion.

(¢) Il assertion 1s true, but reason 1s false.
(d) If both the assertion and reason are false.

Answer: (a)

Solution:
i sin’ @
BR=e——
&

Range is same For 6 & (90°-0)

3 .2
Heioh & =2 92°¢
28
For (90-6), H, = "¢ ¢
2g
HH, = i sin #cos &

> 2g

SEE = 2u”sinf?cos _ usin 25
8 8

=

Question: For a particle moving in XY plane in UCM speed v and radius r, the acceleration
vector at any (r, 6‘) 157

Options:

(a) —cosBi +sinb

(h) —cos @i —sinf

(c) +cos i —sin t’);




(d) cos @i +sinf

Answer: (b)

Solution:

Position vector at any instant ‘t”
r=Rcos@i+Rsing;
~v=—Rosin0i + Rocos 0]
&a=—Rw* cosi —Ro’sind
since v=@Rin UCM

a= %(—cos 8 —sin 9})

Question: 27 drops each of 22 volts each combined together to form abig drop, its potential 1s

Answer: (198)

Solution:
o
o L O
1 1
K=3r
2 K
.
it
V=kx 20
R
= fcx&
3F
K
:9—Q =0x22

i

V=198 Volts

i k| Eooe B0 3
Question: If —= 7 then-P—T=—finevaluex?

2 max i A

Answer: (4)
Solution:




=1 _ =91
Ligtdgs 941 10
I =i~ 9-1 %
=5/4
x=4

Question: when temperature 1s increased the susceptibility of para and ferro materials will?

Answer: ( xx

)

1 =il

L.

Solution:

|
Fara: o
1

Ferro turns (o para afier curie's temp, and then x =« =

i

Question: Current electricity characteristics of npn transistor 1s given as below. [f input resistance 1s
60 Ohm, Output resistance is 200 Ohm find voltage gain

ma |

L5 F.

15

10

A

v

100 200 300

Answer: (500/3)
Solution:
From graph,

R, = 2000




4 _deRy _15% 107" x 200
- IR 300%10 °x60

00

=
1
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Chemistry

Question: Dcttol has 2 structurc onc has 6 and other has 2 pi clectrons. What is name of
structurc with 2 pi clectrons?

Options:

(a) Chloroxylenol
(b) Terpineol

(¢) Bithionol

(d) Salvarsan
Answer: (b)

Solution: Dettol 1s a mixture of chloroxylenol and terpineol. Chloroxylenol has 6 pi electrons
and terpincol has 2 pi clectrons

O
e
P
FL.C CH,
(8 .G Cll,
Chloroxylenol Terpineol

Question: Assertion: Water with BOD value 17 is considered polluted

Reason: The amount of oxygen required by the bacteria to break down the inorganic and
organic matter in certain volume of water

Options:

(a) Both asscrtion and reason arc true, reason is correct explanation of assertion.

(b) Both assertion and reason are true, but recason is not a correct explanation the assertion.
(¢) Assertion 1s true, but reason 1s false,

(d) Assertion 1s false, but reason 18 true.

Answer: (c)

Solution: The amount of oxygen required by bacteria to break down the organic matter
present in a certain volume of a sample of water, is called Biochemical Oxygen Demand
(BOD). Highly polluted water could have a BOD value of 17 ppm or more.




Question:

Br

2

CH,OH

=

Options:
(a)

O‘ )
T Br
(b)

. OMe
O"" Br

(c)

o

OH

(d)
= Br

= OMe
Answer: (b)
Solution:

)
ot
Br

/_\ N . OMe
Br, MeOH N Me
—_— ‘Br* — S + HBr
Sy —y Br
Br—

Question: Which of following does not give cnamine on reaction with 2° amine?




Options;
(a)

0

]
C,H—C—CH,

(b)

O—=0

(c)

(d)

Answer: (b)

Solution: Due to absence of alpha hydrogens in this molecule, 1t will not form enamine on
reaction with 2° amine.,

Question: Assertion: The amphoteric behavior of H>O 1s explained by Lewis’s acid basce
theory

Reason: H;O acts as acid with NHz and basc with HaS

Options;

(a) Both assertion and reason are true, reason 1s correct explanation of assertion.

(b) Both assertion and recason are true, but recason i1s not a correct cxplanation the assertion.
(c) Asscrtion 1s truc, but rcason is falsc.

(d) Asscrtion 1s false, but rcason is true.

Answer: (d)

Solution: The amphoteric behavior of H»O is explained by Bronsted acid base theory and
H:0O acts as acid with NH: & as a basc with HS




Question: Which of the following has the least spin only magnctic moment?
Options:

(a) Fe™™

(b) Fe™

(c) Cu**

(d) Ni**

Answer: (c)

Solution: The 10on having least number of unpaired electrons will have least spin only
magnetic moment. Fe** has 5 unpaired electrons, Fe?* has 4 unpaired electrons, Cu®* has |
and Ni?" has 2 unpaired clectrons.

Question: What is the correct order of clectron gain enthalpy of Cl, F, Te, Po
Options:

() Cl1> E>Te> Po
(b) F>CIl>Te>Po
(c) F<Cl<Te<Po
(d)Cl1<F<Te<Po
Answer: (a)
Solution:

Elcctron gain cnthalpy
F=-333

Cl = -349

Te = -190
Po=-174
Cl>F>Te>Po

Question: Order of reduction potential of Cls, I, Ag™, Na™, Li'
Options:

(a) Cla > Li*> I > Na* > Ag*

(b) > Li"> Cla> Na* > Ag™




(¢) Na* > Li*> > Ag* > Cls
(d)Cla> Ag*>1>> Na™ > Li*
Answer: (d)

Solution:

Question: Heat of combustion of benzene and acetylene 1s given as AHy, and AHz, What 18
the cxpression for AH when acetylence is isomerized to benzene

Options:

(a) AH2 — AH|
(b) 3AH: — AH,
(¢c) AH» — 3AH,
(d) 3AH: + AH;
Answer: (b)

Solution:

CoHg +20; = 6005 +3H.0 AHy Ezn(l)

(-TL} L‘Y} | :O> 2 3(1(); ! }?;(} JL?J Trn |._}:I

JCHHy — CyHy  AH,y Ran (3)
(3) —3 % (2) (1)
VAH, - 3.(AHs) — AH|

Question: Given Ky of B12S3. What 18 formula for §?

Options:




[ 22V
27

© (K, )

@ [ L |
10¥

Answer: (d)

Solution:

Question: Why sodium extract of Halide 1s boiled with HNOj3 before testing for halogen?
Options:

(a) To remove other ions which may interfere in the test

(b) To make solution acidic

(¢) To remove turbidity

(d) To convert Fe** to Fe’*

Answer: (a)

Solution: If nitrogen or sulphur is also present in the compound, the sodium fusion extract is
first boiled with concentrated nitric acid to decompose cyanide or sulphide of sodium formed
during Lassaigne's test. These 1ons would otherwise interfere with silver nitrate test for
halogens.

Question: Comparc Debroglic Wavcelength of proton, ncutron, clectron and alpha particle
Options:

() ha < Ap = A < A

(b) he <hn = Ap < Ay

(C) Ap < hn = g < Ae




(d) ?'l.;n -\::: l.;p = :'1'..(}_ = ?'l.;[)'_

Answer: (a)

Solution:
/
g B
IrA

Proton, ncutron, Elcctron, o — particle
My particle > ITp = Iy > Me

l : o B s ) - )
- particle =~ Ap == An = Ae

Question:

(il 2 moles Mg/THF

(i) Methyl benzoate
A (il H.O/H'
- o=

2 mole

What 15 A?

Options:

(a) Bromobenzene
(b) Benzylbromide
(¢) Diphenylbromide
(d) Methylbromide
Answer: (a)

Solution:




) - o e F
|
2imol 2mol P
1|
.

Question: The minimum energy needed to eject an electron from Pt where threshold
frequency was given

Options:

(a) Work function

(b) Kinetic energy

(¢) Atomic energy

(d) Mechanical energy

Answer: (a)

Solution:

wo (minimum energy to eject electron 1s work function) = hv, (Threshold frequency)

h=6.6x 107/

Question: Which of the following give biuret test?
Options;

(a) Glycine

(b) Alanine

(c) both (a) and (b)




(d) None of these
Answer: (d)

Solution: The name of the test comes from the name of the compound, biuret, which gives
this test. The reaction is not absolutely specific for peptide bond because many compounds
containing two carbonyl groups linked through nitrogen or carbon atoms give a positive
result.

Question: PCls + H:O — A + HCI

A 4+ 3H:0 — B + HCI

Find the number of 10onizable hydrogen in B
Answer: 3.00

Solution:

PCls + H2O — POCI; + HCI

POCl; + H>0O — H3PQO4 + HCI

Question: How many of the following species have zero dipole moment?
BF:, BeCl», NHs, H2O, CCls, HCI

Answer: 3.00

Solution: BFs, BeCls, CCly

F B{‘:’;F

e e S

Cl Be

Cl

Cl

i

2 C

Cl 1;| Cl
Cl




Question: Novalac has molar mass 393. Find no of monomers in it.

Answer: 3.00

Solution:
OH OH OH OH
CH OH +
o 2 OH,  —cH, CH; g\l CH —fl CH;
u Ny

Novolac

Question: Lead nitrate on heating gives PbO, Oz and an unknown gas A which dimerises to
form B. Find number of bridged O atoms in B

Answer: 0.00

Solution:

Pb(NO, ), ——PbO +0, + NO,

2
(A)

2NO, - N,O,

{A) (B
o o 0 0
RN ' AN
MO N —N <~ N —N
. S NS w o
0_./ o .0, \ 0

Number of bridged oxygen atoms in N»2Oy 18 () (zero)
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MATHEMATICS

Question: A={.xeR:\.x+l\{2},B={xeR:|x—i\E2} then:

Options:
(a) AUB=R—-[1,3]

(b)y AmB=(-11)
(¢) AnB=(-3,—1]
(d) B-A=R-(-3,1)

Answer: (¢)

Solution:

A:‘x+ l‘ i'ZjXE(MB,l)
B:|lx—122= xe(—w0,~1]u[3,2)
S AUB = (-, 1]U[3,0)

AnB= (—3,—1]
B—A=(-0,-3]u[3,»)

Question: y=y(x) is  the  solution of  the  differential  equation

i 4 —2xy+8y* =0, }-‘(6) = Ej then y(1) is equal to:
dx 3

Options:

L&

a el

(a) ;

(b) 3

(c) :

o
2

(d) —1

Answer: (d)

Solution:

2x° Y _ 2xy=-8y°
dx




-1 dy 1 4
=+

vode xy X
] —1dv di
Put—:f;—ji:—
y vl e
a t_4
dx x x°
J-ln'.r
=% LA S
4
.'.r(,x:)zj—cix:4lnx+c
A

X
= —=4Inx+c¢
4

2 2

. ; : Xy ; : ;
Question: y=x+1 intersect the ellipse E-F ? =] at the pont P and Q. PQ is the diameter

of circle then the value of (i‘irf
Answer: 20.00

Solution:
(042)
I
.-';‘: e
o } a Q T
A 4
...'\ -~ /_J'I[ _:., [) |
.I‘\\. I __-'"-I-I-r
-~ ’.-’p-ﬂ T ==
Ty
—+—=1, y=x+1
4

= +2(x+1) =4
— 3 +4x—2=0

4416424 ~—4+2410
| 6 6
_=2+410 i _=2-410

"

3 3

X,




[#/10 T=«/10

1
2 l}.- —

yE O

ol 3

()

Question: 1+2.3+3.3° +....+10.3" =

1+19.3"
Answer: ——

Solution:
s=14+23+33*+43 +....+10.3

~(Bs= 13423433 %493 103")

—25:1+3+33+33+””39_10‘3m
;}]{]_]

— ~10.3"
—1-193®
S5 [0
3
[+19.3"°
=5 =
4

Question: A circle touching y-axis and the line x+ y =0 find the locus of the centre.

T

Answer: x° — y° =2xy

Solution:
/- N
.':r \'.
'|III
STUURR ” I|
| ": |
i v
h=r

Also, x+y =0 is tangent




h+k

V2

X+ 3y +2xy—2x" =0

+

= p=fi

+ *

=8 = ==

. ; Sy ; : - 00 - U - 4 i
Question: Find cocfficient of x™' in (5+x) +x(5+x) +x.(5+x) +..+x™"

399

Answer: ' C,, (5)

Solution:
(5 + ,x:")ﬁ“” + X [_S + ,J.]

499

i xE (5 i x)—'i-{)ﬂ +‘“+x.‘?{]{} (J;—FS)[}

=[5
_-lj
S+x
» & 01 _
:?(x+,) U[( ) 500 ]
5(;;; +5)

).1-[}[," _ _-;{}|C|{}| (5)300

L.

— Coell, of x""' = l ; E[HCHH (
5

Question:
x=12(l+sinrcost)

Y= 12(1+smf]
, T L : :
It at P(xu, _}-‘U) the tangent makes angle 3 with +ve direction of x-axis then y, =7

Answer: 3.00

Solution:

12x2(1+sinf)cost
BB (,2‘ _12)
dx lZ( u;;b z‘j

J3cos 2t = 2cos t(1+sint)
\/E COs 2f —sin 2 = 2cost

V3 1

—— 008 2t ——SIN2F =005t

T
COS [2!‘ + g] =COSs/




27 +%T_ may be equal to ¢
9

s
PR g
O

—J

|
Question: lim tan® x((zsmﬁ x+4smn x + 3)3 —(Sm2 X+ 6sin ,x;+2)

A==
-

Answer: {).{}{)_

Solution:

1
Given, limtan® x((ZSin2 x+4dsin x+3)2 —(Sinz x+6s8in x+ 2)
: 7

=
1

lim tan® x[\/ZSinzx+4sinx+3 —-\/sinz x+6sinx+2}

A
N
2

; 5 sin” x—2sin x+1
— limtan” x

-\/25ir12 x+4dsinx+3 +\/sin3 x+6sinxy+2

T
2

i 2
R (Sm_x—l)
= him — -

fes 6 cot'x

. 2(sinx—1).cosx ~I
= lim — - —
T 2cotx- (—C{Jscc"x) 0

= lirq_—l(sin x—1)sin’ x

X—s
2

— ()

b A
Question: Find 5 if | ZXI ﬁ] P

(< —4)](f ET l“(zm

Answer: 6,00

Solution:

.12:;;]:.(}{2 _4)1(;;2 —I) :h{%j

b | —




F
4><J ,,l = ,‘l dx=1In =
s gty 40

F oo le=B L =[] 49
4 In win = | —
2(2) |x+2| 2 |[x+1|], 40 )
1nb_2—2mgp4-4nl+mnl:n{f9
b+2 b+1l 5 7 40
As h=3

5, . : 2 i
In (L‘r 2](?)—%1] :ln{ﬁxlxdr]
b+2 )\ b1 40" 5
(b—QW(b+l]3_fg_Hl{jjz
b+2)\b-1) 50 2\5
_(6—2](6+]T
N 6+2 A 61

= b=

Question: Find slope of VP where V is vertex of y=x—x" & P is point of tangency of

y=4+kx & y=x—x".

-3 5
Answer: —31—
2 2

Solution:
2
s

ﬁ:I—Z,Jf

dx

i
Veriex vl l , lj

\2 4
Let point of tangency is (x,, ¥, )
== ¥ :Il_:"'fl2 (I)
Tangent y—y, =(1-2x){x—x)
It passes through (0,4)
4=y, =(1-2x)(-x)
4—x +x° =—x+2x° (Fromeqn. (1))
%° =4
X, =x2

7]

So, r canbe (2,-2) or (-2,-6)




1 1

—2—— S =
Slope of VP = 14 00 _]1
2—— s N
2 2
-1 2 25 2
= ——A_ Or X —
4 3 4 5
-3 5
=— 0r —
2 2

Question: ¢x’ —2bx+15=0 has a repcated root ¢ . x° —2bx+22 has roots ¢ and /3 then

o+ ="
137
Answer: —
2
Solution:
. . 5
c‘;_x‘—Zb_x—HS:[]:\(I:f—};._fz‘:]'—
a a
— b* =15a
X =2bx+22=0
= a+ f=2b, =22
. B Ty Ty gl
b b
aﬁzﬁ(ﬂ —Ej::%o—zzf:zz
b\ b b~
15
—=b=—\1r
22
.'.QZZﬁjﬁzg
- 3
ﬂ{l“'——l-ﬁ_:g{—ﬂ:u
2 2

Question: If there is a biased dice with number 2, 4, 8, 16, 32, 32. Probability of appcaring of

. G , :
number #z 18 —. Then the probability of sum 48 in 3 throws is
1

-
Answer: —

16

Solution:
s=12,4,8,16,32,32}

p(z):%,_P(ar):ijp(g):'g,p[— =L e




For sum = 48 1n 3 throw, possible cases are
{8,8,32},{16,16,16}

. . I 1 1 I 1 1 7
.. Required probability = S X—X—X3+ —X—xX—=—c

32 16 16 16 16°

5(I1+1)

il

Question: If mean deviation of first z natural numbers from mean 1s

, where n 18
odd then n="
Answer: 21.00

Solution:

1t —1 B 5(!’34—])

Mean deviation about mean of set of first » natural number when 1 1s odd =

4n 4
—n*—1=20n+20
—=n*—-20n-21=0
= (n=21)(n+1)=0
=s=21

Question: Find arca bounded by y° =2x—1 and y* =4x-2

|
Answer: —
3

Solution:




85

1
a4 :

1120 167 1
413 }_5

2 5

Question: Find value of 2sin12—sin72

Answer: ﬁ[ in ﬁ W

&

Solution:
2sinl2—sin72=sinl2+sinl2—-sin72
=sin12+2sin(-30)cos(42) =sin12 - cos42

=sin12 —sin 48 = 2sin(—18)cos (30)

= 3sin18:\@(#J




