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Physics

Question: Two photons, first has encrgy twice the other. If cnergy of first photon is 3 times
1ts work function, find the ratio of maximum velocities

Options:
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Question: A capacitor has capacity Co. When a dielectric of constant K& width 3/4™ of
scparation between plates is inscrted, then find the new capacity.

Options:
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Answer: (d)
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Question: A chain of uniform mass desity with length ‘L’°, mass M is hanging over an 1deal

3 i i . o
smooth pulley. When / =—, the acceleration of chain is ijﬁnd x?
X
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Answer: (a)
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Question: Time period of a pendulum is measured on surface of a planet with a stop watch of
I sec isolation i1s found to be 200 sec. Its length was measured as 1+ 0.001m. percentage error
in measurcment of arc due to gravity 1s

Options:

(a) 1.1%

(b) 0.3%

(c) 2.5%

(d) 5.2%

Answer: (a)

Solution:
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Question: Water flows out of a pipe and hits a wall, it has horizontal velocity v and cross-
scctional arca A. The density of the water is p. The water docs not rebound from the wall.
What is the fore exerted on the wall by the water?

Options:

(a) F = pvz_/_&‘.

(b) F=pv'4

(¢) F=pvA

(d) F=pv*

Answer: (a)

Solution:

F=pvd

Question: Time period of a pendulum is measured on surface of a planct with a stop watch of
I sec resolution in found to be 200 sec. Its length was measured as 1+ 0.001m . Percentage
crror in measurcment of are duc to gravity is




Options:
(a) 1.4%
(b) 1.1%
(¢) 2.2%
(d) 2.1%
Answer: (b)
Solution:
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% error = 1.1%

Question: Ball thrown upwards from a building with speed 19.6 m/s. Find maximum height
achicved from point of projection? (g =9.8m/ S?')

Options:

(a) 1.96 m

(b)2.9m

(c) 19.6 m

(d) 12.96 m

Answer: (c)

Solution:

Maximum height = 4 (say)
v —u’ =2gh

At topmost point v = 0
And u =19.6m/ s (given)

0* ~(19.6)" =-2(9.8)(#)

(19.6)
h=———=19.6m
19.6

Question: Time period of a simple pendulum on carth’s surface 1s 4 sec and at height h
above the carth’s surface is 6 scc. Find the valuc of h if R = 6400 km.

Options:

(a) 1200

(b) 2400




(¢) 3200

(d) 3500
Answer: (¢)
Solution:

6 R+h
= 4R +4dh=6R=4h=2R

Question: For the given equation, pleasc sclect incorrect statement, where K is Boltzmann
constant, T 1s absolute temperature.

: - Bx
T Rl
sin@=¢fIn [ K’?“J

Options:

(a) Dimension of /£ is same as force

(b) Dimension of ¢ 'x is same as energy

(¢) Dimension of « and £ 1s samc

(d) Dimension of KT 1s same as energy

Answer: (¢)

Solution:

[5]= [KT] _M'rT”

[.x:] L
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Question: Assertion: Resistance of 8002 is cut equally in 4 parts and all resistances are kept
parallelly the net resistance 1s 50

Reason: When 2R and 3R conncected in parallel, ratio of heat dissipated in them is 3 : 2
correct statement is/are

Options:

(a) If both assertion and rcason arc true and the reason is the correct explanation of the assertion.
(b) If both assertion and rcason arc truc, but the reason is not the correct explanation of the
assertion.

(c) It asscrtion is truc, but recason 1s falsc.

(d) If both the assertion and reason are true.




Answer: (d)
Solution:

_ : 80
Asscrtion: Let r be resistance of cach cut part then » = "l =200)

Now 4 resistors of 20€2 1n parallel R, = % =502
pe
Reason: y s HL = By ~
1, V° R 2
R

Question: Two light rays incident on surface of a metal with energies 5 times and 6 times the
work function f metal respectively. The ratio of speeds of clectrons, ¢jected with maximum
kinctic encrgics in cach casc, respectively is

Options:

4
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2
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Answer: (d)
Solution:

17X

As KE =%mv2 =hf —W
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Question: Work done by gas in expansion is 150J and degrees of freedom = 8 find heat (q)
Options:

(a) 250

(b) 350

(c) 6350

(d) 750




Answer: (d)
Solution:
= pAF =nRAT =130 [1]

(=nC AT
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Question: Work donc by gas in isobaric cxpansion i1s 150J and degrecs of freedom = 8. Find

heat ()
Options:
(a) 750 )
(b) 650 1]

(c) 5501
(d) 450 )
Answer: (a)
Solution:

ol % RAT =4nRAT
AW =150J = nRAT

AQ = AW + AU

= nRAT +4nRAT
=5nRAT

= 5(150) =750/

Question: The ratio of magnetic field at the centre of circular coil and at a distance of IR

from centre on axis of the coil 18
Options:

(a) 1:1
(by4 :2
(c)7 &3
(d)8:1
Answer: (d)
Solution:
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Chemistry

Question: Conc. HNO: reacts with 2 to give

Options:

(a) HI

(b) HOI

(c) HIO;

(d) HIO

Answer: (¢)

Solution: Iodinc reacts with concentrated nitric acid according to the following cquation
IOHNO; + I — 2HIO3 + 10NO2 +4H20

Question: White phosphorus reacts with thionyl chloride to give
Options:

(a) POCIs

(b) PClz

(¢) SO2C12

(d) SCls

Answer: (c)

Solution: P4 4+ 8SOCly — 4PCls + 450 + 25:Cl2

Question: Products obtained during treatment of hard water using Clark’s method are
Options:

(a) CaCOs, Mg(OH)2

(b) Ca(OH)2, MgCOs

(¢) CaCOs, MgCOs3

(d) Ca(OH)z2, Mg(OH):

Answer: (a)

Solution: In Clark’s method calculated amount of lime is added to hard water. It precipitates
out calcium carbonate and magnesium hydroxide which can be filtered off.
Ca(HCO3)z + Ca(OH)2 — 2CaCOs | + 2H:0

Mg(HCO3)2 + 2Ca(OH)2 — 2CaC0s | + Mg(OH)z | + 2H20

Question: Deccrcasing order of metallic character
Na, Mg, Be, 51, P

Options:

(a) Na= Mg=Be=P=>=85i

(by Mg>Na=S1>Bc=>P

(c) Na>=Mg=>=Be>51>P
(d)P>Si=Be>Mg=>Na

Answer: (C)




Solution: Metallic character increases down the group and decreases along the period as we
move left to right.
Hence, order of decrcasing metalic character is Na = Mg = Be = 81 = P

Question: Assertion: Permanganate titrations are not performed in presence of HCI
Reason: Chlorine 1s formed as a consequence of oxidation of HCI

Options:

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

(b) Both assertion and reason arc true, but rcason is not a correct cxplanation of the assertion.
(c) Assertion 1s true, but reason is false

(d) Assertion 1s false, but reason is true

Answer: (a)

Solution: Permanganate titrations arc not performed in presence of HCI because HC
ox1dises to form chlorine.

Question:

H ()1, NaHCO;
-
0O (il) Pyridine , Heat
Options:
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Answer: (a)
Solution;
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Question: Match the following.

A

Q

(Column I)

| (Column IT)

Compounds Hybridizations
(A)Ni(CO)} (@) dsp’

(B) [Ni(CN)a> (ii) sp°

(C) [Co(CN)e]* | (iii) dsp?

Options:

(8) A— (i1); B — (111); € — (1)
(b) A — (1i1); B — (1); C — (11)
(¢c) A—(u1); B— (11); C — (1)
(d)A —(1); B— (in); C — (1)
Answer: (a)

Solution:

A) Ni(CO) = sp’

B) [Ni(CN)4]* = dsp?

C) [Co(CN)s]* = d?sp’

Question: Assertion: Aniline on nitration gives o, p, m products

Reason: Mixture used i nmitration 1s acidic

Options:

(a) Both asscrtion and rcason arc trug, rcason is correct explanation of assertion.
(b) Both assertion and reason are true, but reason is not a correct explanation of the assertion.

(c) Assertion 1s true, but reason 1s false
(d) Assertion is false, but reason is truc

Answer: (a)

Solution: Dircct nitration of aniline viclds tarry oxidation products in addition to the nitro
derivatives. Moreover, 1n the strongly acidic medium, aniline 1s protonated to form the
anilinium 1on which is meta directing. That 18 why besides the ortho and para derivatives,

significant amount of meta derivative is also formed.




NH. NH, NI, NH,
NO,
HNO,. H,S0,, 288K
: R " p
NO,
NO,

(51%) (47%) (2%)

Question: Assertion: Zero orbital overlap is an out of phase overlap

Reason: It results due to different orientation / dircction of approach of orbitals

Options:

(a) Both asscrtion and rcason arc trug, rcason is correct explanation of assertion.

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

(d) Assertion is false, but reason is truc

Answer: (a)

Solution: Zero overlap is out of phase due to different orientation direction of approach

Question: Find the change in oxidation state of oxygen when KIO4 reacts with Ha027
Options:

(a) 4

(b) 2

() 1

(d)3

Answer: (¢)

= 0
Solution: KIO, +H, O — KIO,; +H,0+ 0z

Question:
O
\r HI Zn dust
- A —3 B
Heat
Options:
(a)

(b)
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©
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Answer: (a)

Solution:
D OH :
\/ HI /I\
—_—) =
Ieat
l Zn dust

Question: Matching of polymers:

(Column I) | (Column II)

(A) Nylon (1) Thermosetting

(B) Bakelite | (i1) Thermoplastic

(C) Polythene (1) Elastomer

(D) Natural rubber | (iv) Fibers
Options:

() A—(1); B— (in); C — (11); D — (1v)
(byA— (v); B— (1); C— (11); D — (1)
(¢) A — (i11); B — (11); C — (1v); D — (1)
(M)A — (11); B — (1); C — (1v); D — (ii1)
Answer: (b)

Solution:

Nylon = Fibers

Bakelite = Thermosetting

Polythene = Thermoplastic

Natural rubber = Elastomer

Question: Arrange the following according to the rate of nitration:
1) p - xylene




2) bromobenzene
3) mesitylenc

4) benzene
Options:
(a)3=1>4%=2
(by2=1>4%>3
(c)l>3>2>4
(d)4=2>3>1
Answer: (a)

Solution:
CH, Br CH,
: i CH; GH,
CH,
(1) (2) (3) 4)

More 1s the electron density groups attached, higher 1s the rate of nitration.,

Question: Find the molarity of NazSO4 formed upon mixing of 0.2 M, 2 L H2SO4 and 0.1 M,
2 L NaOH.
Options:
(a) 0.05 M
(b) 0.03 M
(c) 0.04 M
(d)0.025 M
Answer: (d)
Solution;
H2S04 + 2NaOH — Na:xS04 + 2H20
[nitial moles 0.4 0.2 — -
NaOH is the limiting reagent
2 moles of NaOH — 1 mole of Na2SO4

= 0.2 moles of NaOH — E = (.1 moles of NaxSOu4
F‘v’[l\,\.‘,i:f‘.’04 = % =0.025M

Question:




H

|

Options:

—
;i‘ s
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Br

o
Uﬂ
‘ ; R
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o
i,f L
—
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Answer: (¢)
Solution:

H+

Heat

HBr




4
Carbocation o
rearrangement

l HBr

Br

Question: The temperature at which rms speed of gas molecules becomes double of its value
at 0°C is

Options:

(a) 819°C

(b) 760°C

(el 273°C

(d) 224°C

Answer: (a)

Solution:

Vt’l'l'l.‘i = ﬂ
M

2 s
= T>=273x4=1092 K
=819°C

Question: In the reaction, N2 + O2 = 2NO
If initial moles of N2 and Oz are 2 mol and 1 mol, then find the value of K¢, The moles of O:

at equilibrium is 0.6 mol.
Answer: 0.67




Solution:
N2+ O2& 2ZNO
Initial moles 2 ] —
Final moles 2-04 1-04 04x2
=16 =06 =028

.\ @T
Yo _ \v) g

SN0 ] l'ﬁj(mj_

Vv

Question: In a FCC lattice a molecule, density =9.03 g/em®, a=4 x 10 ® ¢m. Find
molecular weight

Answer: 87.00

Solution: Z = 4, density = 9.03 ecm™,a=4 x 107* cm

a’N,
da’N 9.03x(4x107) x6.02x10%
e T ~869.7x10""

7 4
= 86.97 g/mol
M = 87 g/mol

Question: How many of the following are not isoelectronic species?
A)Yb™

B) Th™

C) Eu™

D) Th*2

Answer: 4.00

Solution:

Yb™ — 43 (67 clectrons)

Tb™—4f" (61 electrons)

Eu* — 4f° (60 electrons)

Tb'?— 47 (63 electrons)

Nonc of them is isoclectronic specics
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MATHEMATICS

Question: If P[EJ E; P[éJ:z and P(ArwB):}—. Given
A T B 9 9

S =2P(A'UB)=—,5,=PAnB )= % , then:
Options:

(a) Both S, and 5, are correct

(b) S, is truc and §, is falsc

(c) S, isfalsc and §, is truc

(d) Both S, and S, arc falsc

Answer: (d)
Solution;
P(ANRB) 2 P(AnB)

(riven: :i
- P(4) 7 P(B)

s
9

As P(ANB) :%, we get

P(A):%& P(B)=2

7
P(A'nB)=1-P(ANB)

[7 1 1}
it g
45 7 9

256
315
2 : ; ; 5
Given, S, = P(A UB):F
]

S,=P(A'NB) :%, then;

]

As P(AnB)=—, we get P(.A)z% & P(B):;

SO 1S wrong.

. " | . .
Question: Absolute maximum valuc of ._f(,r) = tan (Sll’l x—cosyx) is:




Options:

(a) 0

o U 78
by tan ———
(b) & 2
s 3
(c) ”
(d) tan' V2
Answer: (d)
Solution:

U 8INX—COSx € [—\E\EJ

So maximum value of tan ' (sinx—cosx) is tan™ ]

: o , ; x=1 p—=2 z+3 x=3 w=2 =z=]
Question: The valucs of A for which the lines == = and == £

arc coplanar, arc:
Options:
(a) +43

(d) £v2
Answer: (d)
Solution;

For coplanarity

[ 2 3
1 A2 21=0
2 0 4

=1(427)-2(0)+ 27 (-24%)=0
= 22" +44% =0

:,»ﬁf(;f-—z):ﬂ

:::»j{,:i\/i

Question: From point (2,0] tangents arc drawn on 2y~ = —x . These tangents also touches the

circle (.x:—S)?' +9° =r". The value of 1777 is:
Options:

(a) 1

(b) 12

(c) 9

(d) 4

Answer: (¢)




Solution:

B
P = ,’2 = —
’ 2
; 1
Equation of tangent = y = mx + {——j

16m3=1:>m=i-1—
4

| | o
Tangentare y=—x—— & y=—"+—

2 7 4 2

Equation of tangent to (x—35)" +)” =7 are:

x—4y=2 & dy+x=2

Using ¢ =r, we get

5—0—2i_r N 5+0—2‘_F
Nl Ji7
17
—17r =9

Question: Let f(x)=lim

cos 2wx —x" sin{x—1)

F e S 1-{-:{.‘
Options:
(a) R—{1}
(b) R—{-L1}
(¢) R—{0,1}
(d) R—{0}

Answer: (b)
Solution:

For |x| <1, /(x) =cos27x

For |x]:}1,,f'(x):—w
ot R
,f 1 if x=1
For |x|=1, f(x = 1+s5in2
E f() 1(+sm) o]

lim f(x) =1, lim f(x) = |
il il
So f 1s discontinuous at x =1

: : ’ , Sin 2
.1_1131’_r|1_: Fla)= I’J-hf}-- Flt e 5

S0 f(x) 1$ discontinuous at x =—1

o ——

2o+l 2n
ek

. 1S continuous at:




Question: A class have B boysand G girls, 3 boys and 2 girls sclected at random and number

of ways of sclecting 3 boys and 2 girls arc 16&8. Then 5+ 3G 1s cqual to
Answer: 17.00

Solution:
(iven that
HC._% - ("C_«, =168

B(B-1)(8-2) G(G-1)
2

— =168

= B(B-1)(B-2)G(G-1)=7:6-4-3-2-2
= B(B-1)(B-2)G(G-1)=8-7-6-3-2
L B=8 & G=3

= B+3G=8+9=17

Question: Let f(,r) =ax” +bx+c¢ and f(l) =3 f(—2) = /Lf(S) = 4, then the valuc of A for
which f(0)+ /£ (1)+/(-=2)+f(3)=141is__.

Answer: 4.00

Solution:

Given, f(x)=ax’+bx+c

f((]) =

f(l):aHHc?:S (1)
F(2)=4a—2brc=i ..(2)
f(?;) =% +3h+c=4 (3)
By solving (2) & (3)

a+b:4_i

Also, c=3+4A+4=14

c=T7—A4

. Putting in (1)

4iﬁ+?—i=3
5

A=4




