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Physics
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Question: A wave of wavelength =3Ghz strikes a particle of size 100 th of A then this

phenomenon is called as

Options:

(a) Diffraction

(b) Scattering

(¢) Reflection

(d) Refraction

Answer: (a)

Solution:

For the given wavelength and obstacle size, diffraction will happen.

Question: A ball of mass 0.5 gm 1s released from height 10 m from rest. Find height where
magnitude of acccleration and velocity is same

Options:

(a) 7m

(b) 5m

(c) 3 m

(d)2m

Answer: (b)

Solution;
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Question: A ring (m, r) rotating at angular speed o has two point masses (m1) attached to
its circumference. Their find angular speed 187
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Solution:
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Question: An idcal Gas having molecular mass myp is in a container moving with velocity v.
If container is suddenly stopped, then find the rise in m temp of Gas. [r= 1.4 ]
Options:
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Answer: (a)
Solution:

(c)

Since r= 1.4, it is a diatomic gas.
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Question: An ¢ particle and proton enter magnctic ficld with same speed. Find ratio of
radius of & particle to proton.




Options:
3
a [—
(a) 5

@) =

(c)

N[\Jjb—-_.

)~

Answer: (a)
Solution;
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Question: A ball is thrown vertically upward. At the maximum height. Which of the
following i1s zero?

Options:

(a) Momentum

(b) P.E

(¢c) Acceleration

(d) Force

Answer: (a)

Solution;

At max height, ball stops momentarily before changing its direction. Hence momentum 1.e.
my 1s zCro.

Question: The magnetic flux strength a surface is changing with time as ¢ =5 + 4+ +2r.
The resistance of coil 1s 53€2. Find current at t = 2 sec.

Options:

(a) 143 A

(b) 13.2 A

(c) 15.6 A

(d) 16.1 A




Answer: (C)

Solution:

$=5+40 +21
R=5Q
\5\=%=1553+83+2
At =2scc

€] =15(2)" +8(2) +2
=78

) :?—8 =15.64
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Question: Find current delivered by battery
5Ll

—kj:. Y

) Y
A ——

T B

3
oV L \{T' g 06
/K 10002

i,

|

Al
211

Options:
(a) 1 Amp
(b) 3 Amp
(¢) 5 Amp
(d) 2 Amp
Answer: (a)
Solution;
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Question: A simple pendulum of length L 1s oscillating in lift which 1s Accelerating upwards
with Acceleration g/6

é@ Tl

Find time period?

Options:
5
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Answer: (b)

Solution:
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Question: Find direction and magnitude of magnetic field if EMW 1s travelling along +7 axis
and E is along -x direction.
Options:

Answer: (a)
Solution:




Question: De Broghe wavelength of photon and electron are same, then the ratio of their
cnergy 18”7
Options:

(2
(a) v
(b) CV
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Answer: (c)
Solution: 7, =%,
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Question: Carnot cycle works on stcam temperature and ice temperature. Find efficiency
Options:

(a) 0.2

(b) 0.16

(¢c) 0.06

(d) 0.26

Answer: (d)

Solution: n=1- T

I
=l
373

_ 100

=g

0.26




Question: A capacitor C,1s charged to a potential difference V. The charging battery 1s then
removed and the capacitor is connected to an uncharged capacitor C,. The potential difference
across the combination 1s
Options:
(8) V'
0 8
%3

Ci+ G,

G
C+C,s

v
C, L,

(b) v

(¢) v

(d)

Answer: (a)
Solution:
Initial the charge Q=C.V
After removing the battery the both capacitors are in parallel.
So total capacitance C=C, +C,
Let the potential difference across the combination is V'
Now charge Q' =CV'=(C,+C, )}V’
As the total charge is conserved so Q =(Q'
> C¥=(C4C V'
i Y
Eaally

Question: Find the ratio of dynamic resistance at 2V and 4V for a secmiconductor device?

200 %

ad &

s 2021 40 4l Y

Options:
(a) 4: 1
(b)2: 1

(c) 1:1
(d)3:2
Answer: (a)
Solution:

Dynamic R =

Al
R, 0.1/50 200 4
R, 0.1/200 50 1




Question: How many o and p particles are emitted when uranium £° U decays to lead 35" Pb?
Options:

(a) o =4andp=2

(b) . =6andB =4

(¢) o=6andB=8

(d) «=4andB =8

Answer: (c)

Solution:

230 Gy 0B _gp 206

(X 1s a hypothctical clement)
So, 6a particles and 8p particles should decay

Question: If the time period of simple pendulum is T, then find its time period inside a lift
moving upward with an acceleration of gm/s®

Options:

(a) T

(b) 2T

bt S
(c) 5

T
O L
(d) 5
Answer: (d)
Solution;
Time period of the pendulum T .—Qn\ﬁ
=
So if the pendulum 1s in the Lift and moving toward then net acceleration will be
H‘m:1 =8 +g = 2g
&

el

So, new time period T'=2n

Tre=29
2p
£ 1
T =21 =n——
e
T
T =—
5




Options:

(a) 210°

(b) 10°

(c) 110°

(d) 100°
Answer: (a)
Solution;

&, =m1—2i

8, =1—2i
o, =2n—28
= 360-2(75°)

=360~-130=210°

Question: In what condition apparcnt weight of man is lesser than actual weight.
Options:

(a) N=Mg

(b) N < Mg

(c) N>Mg

(d) N=Mg

Answer: (b)

Solution:

N

r

|
¥

Mg

Mans accelerates downwards

Mg —N = Ma
N =Mg - Ma
N < Mg

Question: If length of wire increased by 0.4 % s 1t 1s stretched, change in resistance =7
Options:

(a) 0.4%

(b) 0.2%

(c) 0.6%

(d) 0.8%

Answer: (d)

Solution:
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Chemistry

Question: Which of the following is responsible for the secretion of pepsin?

Options:

(a) Histaming

(b) Cimetidine

(¢) Zantac

(d) Serotonin

Answer: (a)

Solution: Histamine, stimulates the secrction of pepsin and hydrochloric acid in the stomach.

Question: Arrange the following species in increasing order of their Bond Order Oz, 027,

02, 02’

Options:

(a) 02 < 02< 02" < 02

(0) 02< 02 < 02" < 0?

() O2'<= 0y <02 < O™

(d) 02 <07 <02 < 02!

Answer: (d)

Solution: Elcctronic configuration of Oz

(0 15%) (0* 18°) (0 25%) (o* 25°) (0 2p7°) (m 2p<*) (m 2py®) (m* 2px’) (m* 2py')

N,—-N, 10-6
7 B

Bond order of Q2 = ? =

Bond order of O2' = % =

Bond order of 02 = ==

=15

) b | e

5

Bond order of 02% = % =1

Increasing order of bond order i1s Oz <= Q2 < Q2 < 02"

Question: The increasing order of stability of +1 oxidation state of group 13 elements is;
Options:

(a) Ga< Al <In<TI

(b) Tl < In < Ga = Al

(c) Al <=Ga=Tl=<In

(dyAl<Ga<In=<TI

Answer: (d)

Solution: On going down the group 13, stability of +1 oxidation statc incrcascs duc to inert
pair cffect.




Question: The correct order of melting point of group 16 elements is:

Options:

(a) O<8<8e<Te>Po

(b)Po<S<=Sc=<Te=0

(c) S<O <8e<Te<Po

(d) Te<O<Po<Se<S§

Answer: (a)

Solution: As wc go down the group as the metallic character increases, the melting point
increascs for group 16 clements. But duc to its packed structure and lesscr shiclding of
electrons, Te has the highest melting point among them. So, the correct order is O < S < Se <
Te > Po

Question: Which of the following alkalinc carth metal has highest melting point?
Options:

(a) Be

(b) Mg

(c) Ca

(d) Sr

Answer: (a)

Solution;

Meclting point of Be is 1560
Meclting point of Mg is 924
Melting point of Ca1s 1124
Melting point of Sr 1s 1062

Question: A + Alkali — B, where B is an oxvacid of Phosphorus with no P-H bonds, what is
A?

Options:

(a) White Phosphorus

(b) Red Phosphorus

(c) H3POs

(d) P20s

Answer: (b)

Solution:

N

HO— P~ F~oH

HO OH
Red P4 + Alkali — Hypophosphoric acid
(A) (B)

Question: Among V203, V20s and V204, calculate magnetic moment of the most basic
oxide.
Options:

(a) 242
(b) N2
(c) 23




(d) 2

Answer: (a)

Solution:

Most basic is V203 — V¥
1V — 4573d°, V¥ = 3d°

w= J2(2+2) = J§ BM

Question: Which of the following has maximum enol content?
Options:

(a)
0

(b)
0
0]
(c)
|
0
(d)
0
0° 0
Answer: (d)

Solution: Cyclohexane-1,3,5-trione on tautomerisation forms resonance stabilized molecule
benzene-1,3,5-triol. Hence, enol content 1s maximuim.

Question: The intermediate in the given reaction 1s
(C,H,0,), —*—|intermediate| — Cq H, + CO,

Options:
(a)




O

¢H —Cc—0

(b)
0]

€ H.~—o—0

(¢)
0

»
¢H. —Gc—0
(d)

0

[
HE —Br—u0>

Answer: (b)
Solution:

0 0
@)}\O—O/LD hv
—_—

Question:

MgBr

MgBr

Options:
(a)
OH

OH

(b)

2

cO




HO CH,

(d)
H.C. OH

H.C on

Answer: (d)
Solution:

MgEr
[ T M -

MgBr
MgBr

Question: Which of the following is produced in stratostrophic clouds?
Options:

(a) Smog

(b) Ozone hole

(¢) Acid rain

(d) Carbon dioxide

Answer: (b)

Solution: Ozone hole 1s produced by stratostrophic cloud

Question: If the Bohr radius of 3™ orbit of H-atom is r3 and that of 4" orbit is r4 then
Options:

16
a) v, =—r
(a) 7, e




(b) r,==r,

9
clr=—F
( ] 4 16 3

3
d) r,=—r,
(d) r, T

Answer: (a)
Solution:

2

n
Tl —

z

7 = 1 for hydrogen
rn«9

I'4 &€ 4> =16

roo 9

A

r 16
16
Ky =—F

Y9

Question: On electrolysis of HSO4™, compound 1s formed which on hydrolysis forms “ X,
What is the dihedral anglc of X in solid state?
Answer: 90.20

Solution: 2HSO4™ — S$2087—222 5 Ho02 (X)

u H \ H !
a 94.8° \ : \ - 101.9° |
gSDI}m\_\ 11‘] 5':' E_S_B___\__ ______ : gﬂ zl:l
[ E} __.O. _____ 5 . 2 .
. 147.4pm™ _1458pm™>py
Gas Solid (crystal)

Question: Wcight of cvacuated glass vessels 1s 40 g. Weight when a liquid of density 0.95
g/ml 1s 135 g. When gas 1s put at 0.82 atm pressure and 250 K temp weight 1s 40.5 g, then
find the molar mass of the gas in (g).
Answer: 125.00
Solution:
Weight of liquid = 135 -40=95 ¢

mass 0

Volume of liquid = — = =100mL
density  0.93

Volume of vessel = 100 mL
PV =nRT

0.82 % ﬂ= nRT

o000 0.082 1

T 0.0821%250  0.0821x250 250
Mass of ideal gas =405-40=05¢g




M 250
Molar mass = 0.5 x 250 =125 ¢

Question: An organic compound when reacts with dil. HNO3 produces two 1somers A and B.
A possess intramolecular hydrogen bonding and B possess intcrmolccular hydrogen bonding.
When the same compound reacts with conc. HNOs it produces a strong acid D. Find the no.
of oxygen atoms in D.

Answer: 7.00

Solution;

(31 L0
Dilute HNO, o
, +

o Nitrophenel

(3

p-Nitrapheanol

) 0.
VY 5
; ; ()
|/ - \\{'—'}___.. ¢ @k
I -l‘.l. .!'
o
o-Nitrophenol p-Nitrophenol
(Intramalecular IIntermolecular
H-bartding) H-bonding]

u:__:f | 011
g Cone, HNO.,
.

'

W]
2.4.6-Trinitrophenol
[Ticric acid)
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MATHEMATICS

Question: Normal to 3~ = 6x at P, passcs through (5, -8). Find ordinatc of point of intersection
of directrix & tangent at P,
-9
Answer: —
4
Solution:

" 1
(riven, v =6x
1

S0, ¢ s
2

Thus equation of directrix is x = 2
Now, equation of normal be
r+y=2at+at’

[t pass through (5, -8)

3 .
Then 51 —8= 2[—]I+i£"
2 o

5?—8:3f+ir3
2

10/ =16 =61 +3(
=37 —41+16=0

33!2(f+2)—6f(r+2)+8(f+2) 0

(¢+2)(3¢* —6:+8)=0
=)

Equation of tangent

fy=:x:+a£3
3
—2y=—x+|—|(4
v=-x+(2 )
—2y=x+6

3
-, Intersecting point -2y = —E+ 6

3
z!:__3
6 4




Question: A biascd coin is tossed 3 times, probability of 4 hcads = probability of 5 heads then

probability of atmost 2 heads.

Answer: 4—?
6

Solution:

Let g be the probability of getting head

And ¢ be the probability of getting tail

i.c., such that p+¢g =1

Now, according to question

A i

qu-’lql iy S(jﬁp

:>5(1—p]=p
s 2
7%

Now, probability of atleast 2 heads
= [1‘%"ﬁ iz SCuﬁ’]@"4 - SCQ;”:{@}

(-

:L(] +5°+250)

65
27646
6 6

Question: If Erd=t1is tangent to [£] +(£] =1 then n e
a b a b

Answer: ()
Solution:




Equation of tangent
—b

(y—E}) =—(:s:—ﬂ)

a
Y de-Z el
b a
a b

: g % o P .
Thus, for number of value of “n°, —+£— =1 1s tangent.
o ?

Question: If 4={x:HCF{x,45} =1} & B={x=2k;1<k<100} then 4N B =
Answer: 53.00
Solution;

B ={x=2k1<k<100}

Thus, x {2,4,6, &1{}?...1{}{]}
B={2,4,6,810,12,..200}

Thus, #(B) =100

Now, 4={x:HCF{x,45}=1!

Thus, multiple of 5 and 3 should not be there
Thus, Az{1,2,4?7,8,11?13,4,...}

Thus, A B will contain elements in B which are not multiple of 2 and 5, i.e,, 10, 20, ... 200
Thus, total 20

And not multiple of 3 and 2 i.e, 6,12, 18, ..., 198
Thus, total 33—-6=27

Thus, r.a(AﬁB) =100-47 =53

Question: Find remainder when 2021°" is divided by 7.
Answer: 5.00

Solution:
Given, 2021*"

= (2016+5)"

s 2023 C{]ZU { 62[123 N znzacﬂm (201 6) (S)?ﬂ?? 52[123

=5[ 7€, (126)™ +....+1]

5 [7 Integer + 1]




=7 (Integer ) +5

Thus remainder is 5

Question: The point P(3, 7) is one of the vertices of an equilateral APOR & x+ y =35 1s the

equation of QR, then area of APOR 1s;

25
943

Answer:

Solution:
(riven, onc vertex (3, 7)
10-5 3

V2 | 2

3 e

o

Also, sin 60° = g

L__h 52 542
sin60° 23 3

2
3] 542
coAreaof A= g(—]

3in (cos"' ,r.) —x
=

Question: lim —
2 1 —tan( cos x)

Answer: —L

NG

Solution:

sSin (cos" .:r:) Ty

Given, lim s
piL l—tan(cos ,r)

R

Applying L-Hospital rule

cos(cos'j x) [\/%J—l \/15 [_\/5) ~1

Iim — =
_}% —sec’ x[cos ] :r) 2(—\5)




Question: If @h=1,b.c =2 & ¢.a =3 then [ax(Exf),gx(ﬁxﬁ),fx(ﬁxaﬂ =,

Answer: 0.00
Solution:

(r1ven, [ax(bxa) bx(axa) ( )}

— (ax hxc ) (bx cxa] ( ( ])

:1((FE)E)—(5£ b) ) (b alc— b } (c.a) )E]
={(3h —7)x(c -2a)}-(3b - 2a)

= {3(bxc)=6(hxa)-0+2(zxa)}-(36 —24)
:>6((L'><£I)'b—6(b><c)'ﬂ

=6la b c]-6la b ¢]=0

Question: From 10 Boys & 5 Girls, in how many we can select 3 boys & 3 girls such that 5,
& B, arc not together in a group.
Answer: 1120.00

Solution:
& Boys | 2 Boys | 5 Girls
3 %
2 1 3

=560+560
=1120

sinl10

Question: If sin” 10xsin 20xsin 40xsin 50xsin 70 = ¢ — . Find o .

Answer: L

64
Solution:

Given, sin” 10xsin 20xsin 40xsin 50xsin 70
= sinl0xcosl60x cosl40xcos 40 x cos 20x cos 80
sin 10 :cos 20.cos40.cos80.cos 16{]]sin 4()

[ sin2%10

sin10| ——
| 27sin10

}im 40




sin 1 U{ &u_n.l il }sin 40
165 10

sin 10sin 20sin 40
16sin10

= L (2sin20sin 40)
32

= %(cos(am —20) - cos(40-20))

= ;(cos 20— cos60)

32

cos20 1
32 64
102sin" 10 1
32 64

ql — 1 . (sinl][})
32 64 16°

1 _sinzl(}
64 16

Thus, « = =,
64

8B

Question: If mean of «.5,8,5,10 1s 6 & variance 1s 6.8 then find 25M, where M 1s mean

deviation about mcan.
Answer: 60.00

Solution:
Given. ¥ a+b+8+5+10 p
1 5
a+bhb+23=30
a+b="T “(U
. 2
Variance = Z(:J —(_]
—— c;f‘Jrf';:l‘T'64+25+l{]0_36i
5
(42*8)5=£I2+bg+189
a+b'=25 ..(2)

Thus, ¢ =4 and p=3

:EZLQ——E‘
5

Thus, mcan deviation =

B 243424144
5




)
M :1—‘
3

23

Question: If ‘aq’j 24A‘ = ‘ﬂij(a({j(EA))‘ & A 1s 3x3, then ‘A‘?' C
Answer: 64.00
Solution:

adj 4] =|4"" & |kd|= k"

A
=244 =3 adj24]"

= (247 )3 A 2(33)2 ladj 24|
24| Af :3“(\2.4\3)}'

24°| 4 =3°(2*) |4

24°| 4" =3¢ -8*| 4"
3 x8°| 4" =3°° ]
4] =8° = 64




