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Question: For a damped oscillator, damping constant is 20 gm/s, mass is 500g. Find time
taken for the amplitude to become half the initial?

Options:

(a) 50

(b)In2

(c) 50 In2

25
d) —In2
(d 5

Answer: (c)

Solution:
bt

A:Aoefa

bt
i — Ae 2m
2

b
2=e
In2=—
2m
t=2—mln2

_ 2><5001112

t=50In2

Question: A square loop of side d is moved with velocity vi in a non-uniform magnetic field
&xlé. Then the emf induced in the loop shown is?

a
i

Y [(s)B

O

Options:
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B,dv
a
2
Bya’v
d
2
B,d*v
a

(a)

(b)

(c) 2

2
d) B,d"v
a

Answer: (d)
Solution:

i

Y |(s)8

dr dt
Byd® dx
a dt

2
em.f = Byd v {v = ﬁ}
a dt

em.f =

Question: For the diagram shown, what is the type of transformer?




OMA

-
S

Options:

(a) Step-up
(b) Step-down
(c) Auxiliary
(d) Axial
Answer: (a)
Solution:

V. . =220V

input

P . =60

output

Boipur = Vour Tinpu
60=V_ x0.11
V., =54545V
Vi >V,

out
Therefore, it is step-up transformer.

60w

| ———
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Question: If the range of single transmission between sending and receiving antennas of

equal heights in 45 km. Then find the height of the antennas.

Options:
(a) 30 m
(b)39.5m
(c)45m

(d) 64 m
Answer: (b)
Solution:

Range :W+m
R=6.4x10m sss

ho=h, =h

Range =45km

45x10° =24/2x6.4x10° x h

JI =6.2889
h=39.55m.
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Question: Find the resistance if it dissipates 10 mJ of energy per second when current of 1
mA passes through it.
Options:

(a) 1kQ

(b) 100£Q

(c) 10kQ

(d) 100£Q

Answer: (c)
Solution:

Given P=10mJ /s
P=10mWw

I =1mA

P=I'R

10mW =(1mA4)’ R

10x10° =(1x107) R

10x10° =102 x10° xR
R=10*
R=10kQ

Question: The focal length of a lens whose refractive index is same as that of the outside
medium is?

Options:

(a) Zero

(b) Unity

(c) Infinity

(d) Can’t be found

Answer: (c)

Solution:

1_ (&_lj(L_Lj
f H R R,
Refractive index of lens is same as medium

So, £y
H

1oo
S
= f=wo

Question: The acceleration of a disc rolling (purely) down an inclined plane of inclination 6

xgsin @

is given as a = Find x.
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Answer: 2.00
Solution:
We know that for a body rolling down an inclined plane

Question: Find the equivalent capacitance for the given figure
A=02m",d —1mk =32

) d B d )
2 2

Options:

(a) 0.1¢,

(b) 0.2¢,

(c) 0.3¢,

(d) 0.4¢,

Answer: (c)

Solution:
We can consider the shown capacitor as series combination of two capacitors.
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_ZEOA _ZKEOA

G
d

and C,

Ce — CICZ
TG +C,
2¢, AX2K €, A4
d d
2& A(1+K)

_2€,x3.2x0.2
o (1+32)

C, =0.304¢,~ 03¢,

Question: This is equivalent to:

A —
S v

B C

Options:
(a) OR

(b) AND

(c) NOR

(d) NAND
Answer: (c)
Solution:

A E{)
_CD__

=A+B
Hence it’s a NOR Gate.

Question: There are two species A & B with half lives 54 & 18 minutes respectively. The
time after which concentration of A is 16 times that of B will be -

Options:

(a) 27 min




(b) 54 min

(c) 81 min

(d) 108 min
Answer: (d)
Solution:
t,=54min

t, =18min
N,=16N,

Ny ™ =16Ne ™"

e(AB—)vA)t — 16

11
H———)=4
TR

t =108 min
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Question: If half life of an element is 20 minutes. Find the time interval of 33.33% and

66.66% decay.
Options:

(a) 10 minutes
(b) 20 minutes
(¢) 40 minutes
(d) 80 minutes
Answer: (b)
Solution:

The relation between decay constant (/”t) and half-life (T ) is:

_log2  0.693 0.693
Tl Tl

2 2

A

=0.03465per min

Time of decay, ¢ = %log10 %

Time of decay for 33.33% disintegration is:
t = 2.303 log,, 100__ 11.71min

0.03465 66.66
Time of decay for 66.66 % disintegration is:
_ 1.303 log 100

> 0.03465 ~""33.33

Hence, difference of time is:

At=t,—t =31.71-11.71 =20 min

=31.71min
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Question: Red and violet light have -

Options:

(a) Same frequency, different wavelength

(b) Different frequency, same wavelength

(c) Different frequency, different wavelength

(d) Same frequency, same wavelength

Answer: (c)

Solution:

Violet light has a higher frequency and shorter wavelength than red light.

Question: A bimetallic strip consists of metals X and Y. it is mounted rigidly at the base as
shown. The metal X has a higher coefficient of expansion compared to that for metal Y. when
the bimetallic strip is placed in a cold bath:

AT

X

Options:

(a) The combination will bend with X on convex side.

(b) The combination will bend with Y on convex side

(c) There will be no bending

(d) Cannot be predicted

Answer: (b)

Solution:

As coefficient of thermal expansion of X is more. On cooling, it will shrink more. So the
strip will bend with Y on convex side.

Question: An electron and a proton are accelerated by same voltage difference. Find the ratio
of the de Broglie wavelength of electron: Proton. (m ,im, =1860: 1)
Options:
1860
@ ——

41.4
®
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43
() T

4
(d) T

Answer: (c)

Solution:

For electron

=214
Nz

For proton

2 =220 2

N

So, from eq. (1) and (2)

12.27
A\ )_4290 43

A, 0286 1 1

28
)

—

Question: A charge ‘q” moves by a distance 'd/' under the presence of magnetic field ‘B’.
Find the work done by the field?
Options:
(a) gB.dl
q’B.dl
(b) 5
(c)
(d) Zero
Answer: (d)
Solution:
The magnetic force acts in such a way that the direction of the magnetic force and velocity
and always perpendicular to each other. If force and velocity are perpendicular, then force F
displacement will also be perpendicular
So, W =F.dcos@
If 6=90°
W=0

Question: A block of mass = 5.99 kg hangs from string. A small mass m = 10 grams strikes
it with velocity v. if the height to which system rises is 9.8 cm, then find v. Assume perfectly

inelastic collision and g =10m/s’.




Options:

(a) 800 m/s

(b) 840 m/s

(c) 900 m/s

(d) 1000 m/s

Answer: (b)

Solution:

By law of momentum conservation

mV+0=(m+M)V’
0.01x¥ =(0.01+5.99)/"
_oow_ ¥

=—m/s ...[1
6 600 ( )
By energy conservation,

V!

%(m+M)V'2:(m+M)gh
From eq. (1)

1 vy 98x1072
—(6)| = | =(6)x10x22
X )(600j (6)x10x=—=

7? =705600
V=840m/s
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Question: 500 Joules of heat is dissipated when 1.5 Amperes of current is passed through a
resistor for 20 seconds. If current is changed to 3 A, then how much heat will be dissipated in

same time.
Options:

(a) 500 Joules
(b) 125 Joules
(c) 2000 Joules
(d) 1000 Joules
Answer: (c)
Solution:

H, =i’Rt
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Hl

(1.5)" x Rx2 =500

500 500
R= 5= (1)
20><(1_5) 20x2.25

So for, i =34mp
H,=iRt

500
Fromeq (1) H, = (3)’ x| ———— [x20
a() #,=(3) (20x2.25]

H, =2000Joules
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CeHsMgBr (1 eq.)

y
H30"

Major product




Nedanit,

YOUR PERSONAL TEACHER ONLINE

Answer: (a)
Solution:
_MgBr
N
N |
C.H_MgBr N e H
(1 equivalent) &
iZZ}CH3 ':Z}CH3
H,O
O
I
C
CEHE
OCH

Question: Wood laminates are made up of:
Options:

(a) Polystyrene

(b) PVC

(c¢) Urea-formaldehyde resins
(d) Bakelite

Answer: (c)

Solution:
Urea-formaldehyde resins

I) Urea, II) Formaldehyde

~NH—CO—NH—CH,}-

For making unbreakable cups and laminated sheets

Question: The number of orbitals that can be formed withn=15, [ =4, mi=+2
Options:
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(a) 1

(b)2

(c)3

(d) 4

Answer: (a)

Solution:

n=5,1=4

5g

-4,-3,-2,-1,0,+1, +2, +3,

Question: The constituents of greenhouse gases:
I. COo, II. H>O

I11. CHa, IV. O3

Options:

(a) Only I
(b)Iand IT

(c) L 11, I1I

(d) All of these
Answer: (d)

Solution: The main constituents of Green-house gases are methane, Carbon dioxide, ozone,
nitrous oxide and water vapours.

Question: Which of the following cannot be reduced by coke?
Options:

(a) FeO
(b) AL20O3
(c) CaO

(d) Cu20
Answer: (c)

Solution: Oxides of strong electropositive metals such as K, Ca, Na, Al and Mg are very
stable

It is difficult to reduce them into metallic state by carbon reduction
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Question:
Cl
Reagent = ?
) =
Cl
Options:
(a) Zn-Hg
(b) HCI, Anhydrous AICI3
(¢) Clz (dark), HCI
(d) Clz, FeCls
Answer: (c)
Solution:
Cl
Cl, (dark), HCI
—
Free radical
substitution
Cl

Question: Ozonolysis of X gives A which is an aldehyde. A on heating with silver oxide gives
beautiful silver mirror lining. X is ?
Options:

(a)

(b)
HC=C—CHjs




CHs

Answer: (b)

Solution:

Question: S1: Sodium hydride can be used as an oxidizing agent.

S2: Pyridine is base because of lone pair.
Options:

(a) Si is correct

(b) Sz is incorrect

(c) Both are correct

(d) Both are not correct
Answer: (b)

Solution:

1) NaH is reducing agent
2)
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Pyridine is base

Question: The secondary group proteins have which of the following forces
Options:

(a) Vander waals forces
(b) Hydrogen bond

(c) Covalent bond
(d) Ionic bond
Answer: (b)

Solution:

-..1"‘:.',. o

Secondary groups of proteins are produced maintained by H-bonding. Two types of
secondary structure

i.e., o — Helix and [ -pleated sheet

Question: Role of NaOH in ammonolysis of halide?
Options:

(a) Stabilizes the transition state
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(b) Consumes the leaving group

(c) Bothaand b
(d) None of these
Answer: (c)
Solution:
(8 & NaOH
NH, + R —Cl H R CI ‘Na*
3 "NaOH
I H (T.S1)
Na™ + OH |
OH | —NaCl—H,0
E R /\
_ & &
I!JH R «—nacl IL rg Rev-Cler-Na* < RC NH, —R
R S NOR & <x@or— NH,—
1--‘
T (T.S 2) + -
R NOH + NaCl
R—ClI 2\ h
r OH
lo R M
A -NaCl l RCI _ ®&
L RoNRCloNa —5*R—N—R —=R,N +CI +NaOH
2 .
H ‘6\
Question:

Pb(NOs3)2 + Cr2(SO4)7 — PbSO4
Pb(NO3)2 =35 ml, 0.15 M
Cr2(SO4)7=20ml, 0.12 M

Find the moles of PbSO4
Options:

(a) 5.25 x 103 moles
(b) 3.25 x 10~ moles
(c) 1.25 x 107 moles
(d) 2 x 107> moles
Answer: (a)

Solution:
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3Pb(NO3)2 + 3Cr2(S04)3 = 3PbSO4 + 2Cr(NO3)3
millimole = 5.25 24
Here L.R is Pb(NO3)2
Moles of PbSO4 formed = 5.25 millimoles = 5.25 x 10~ moles

Question: Which of the following is incorrect statement regarding H202?
Options:

(a) It is used both as oxidising agent and reducing agent
(b) It is used in effluents

(c) Both hydroxyl groups are present in the same plane
(d) Its shape is open book type structure

Answer: (c)

Solution: Hydrogen peroxide is an important chemical used in pollution control treatment of
domestic and industrial effluents

Hydrogen peroxide has a non-planar structure. The molecular dimensions in the gas phase
and solid phase are shown in figure

.............................

Question: The volume of 1 M NaOH required for complete neutralization of 100 ml of 1 M
of H3POs and 100 ml of 2 M H3POs4 is:

Options:

(a) 200 ml, 200 ml
(b) 200 ml, 400 ml
(c) 200 ml, 600 ml

(d) 200 ml, 800 ml
Answer: (¢)

Solution:

Eq of NaOH = eq of H3POs3




= 0.1x1 x2
Vx1 = 02
V =0.2 litre =200 ml
Eq of NaOH = eq of H3PO4
=0.1 x2 x3
V x1=0.6 litre
V =600 ml
Question: Which halogen cannot form FeX3 and FeX?
Options:
(a)l
(b) Br
() F
(d)Cl
Answer: (a)

Solution: FeX3 and FeXo2 is unstable

Fels does not exist because Fe*" oxidises I to I
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Question: Atomic number of X, Y and Z are 33, 53, an 83 respectively, then:

Options:

(a) X and Z are non-metals and Y is metal

(b) X is metalloid, Y is non-metal and Z is metal
(c) X and Z are metals, Y is non-metal

(d) None of these

Answer: (b)

Solution:

X = Arsenic

Y = lodine

Z = Bismuth

Question: If half-life of an element is 20 minutes. Find the time interval of 33% decay and

67% decay




Options:
(a) 13.05
(b) 23.45
(c) 33.25
(d)41.15
Answer: (a)
Solution:
t,, =20min

K:w:(),(n
20

) _,2.30310 (@
7% =003 2\ 33

2.303
_ 2303, (3.03
003 0g(3:03)

= &x 0.48=36.84
0.03

_2.303, (100
% =003 8 67

2.303
_2303, 06015
005 0813
2303

0.03

x0.17=13.05

Question: The conversion is carried out

CH_ COOH
_—
'DCH3 DCHE
Options:
(a) NaBH4

(b) KMnO4/H*
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(c) LiAlH4
(d) H2O/H"
Answer: (b)
Solution:

CH. COOH
EMnOy/H*
_—

OCH, OCH

Question: Match the following.

Tests/ reagents (Column I) Tests/ reagents (Column II)
(A) Lassaigne’s test (i) Carbon
(B) CuO (i) N, P, S and halogen
(O) Silver nitrate (iii) Halogen only
(D) Sodium Nitroprusside (iv) Sulphur
Options:

(a) (A) = (ib); (B) = (i); (C) — (iii); (D) — (iv)
(b) (A) — (ii1); (B) — (ii); (C) = (1); (D) — (iv)
(¢) (A) = (iv); (B) — (iii); (C) — (i1); (D) = (1)
(d) (A) = (1); (B) = (ii1); (C) — (iv); (D) — (ii)
Answer: (a)

Solution:

Lassaigne’s test = N, P, S and halogen

CuO = Carbon

Silver nitrate = Halogen only

Sodium Nitroprusside = Sulphur
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Question: F'(x+1)=xF(x) and g(x)=InF(x) Find

g'(5)-¢"(1)
Options:

(a)

(b)

(c)

(d)

Answer: ()

Solution:

f(x+1):xf(x)

f x+N)=(x+N—1)f(x+N—1)

x+N—1)(x+N—2)f(x+N—2) .....

~

(
(
(x+N):(x+N—l)(x+N—2)....(x—1)(x)f(x)
(

g(x+N)=Inf(x+N)=In(x+N-1)+In(x+N-2)+..In f(x)

1 1 1
gl N)= e—+ g’
g(x+ ) x+N—l+x+N—2+ x+g(x)
" " _1 1 _1
g"(x+N)-g"(x)= _— —

(x+N-1)" (x+N-2) x
Put x=1and N =4

" y 1 1 1 1
g (5)—g (1):—|:?+3—2+?+1—2:|

1205

g'(5)-g"()|=1+

1 1
—t—t+—=
4 9 16 144

d 2 _x2
Question: C, and C, are two curves intersecting at (1, l)C1 satisfy d_y = y2 and C,
x xy
) dy 2xy )
satisfy — =——— Then area bounded by these two curves is
dx x -y
Options:

(a)




(b)
(c)
(d)
Answer: ()
Solution:
22
G :@ P A
dx 2xy
Put y:vx:>ﬂzv+xﬂ
dx dx

dv_v-1_ dv_—(1+7)

vV+Xx =X =

dx  2v dx 2v

2v _rdx 2\
I(I+V2Jdv——j7:>1n(l+v )x-c

x2+ 2
Cl:(—y):c:2:>C1:x2+y2=2x

X

dy 2xy
C25d_: 2 2

x Xx -y
Pu‘[y:vx:>ﬂzv+xﬂ

dx dx

dv  2v dv v+v

V+x—= =>x—=

dc 1-v° dx  1-V?

idvzﬁjj(l_ 2v Jdvzjﬂ
X

v(1+v2) x v 1+

Y 1
:>ln( 2j:lnx+c:> > ==
I+v x+y 2

C,:x*+y* =2y

. Area bounded between (x—l)2 +y* =1 and x +(y—1)2 =1is
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1
Area = j(\/2x—x2 —\/l—x2 —l)dx
0

1

e (B %}

0

Question: A six digit number is formed by the numbers 0, 1, 2, 3, 4, 5, 6 without repetition.
Then the probability that the number is divisible by 3 is
Options:

1
@
3

(b) =

4
(©) Y

9
(d) %

Answer: (c)
Solution:
Given numbers are 0, 1,2, 3,4, 5,6

Total number of 6-digit number = 6x6!=720x6
6-digit number divisible by 3

(a) when ‘0’ is excluded = 6!=720

(b) when ‘0’ is included = 2x5x5!=1200

1920 4
.. Required probability = —— = —
a P Rl 4320 9
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Question: Let ‘¢’ be the locus of the mirror image of a point on the parabola y* = 4x with
respect to the line y = x. Then the equation of tangent to ‘c’ at p(2, 1) is:

Options:

(a) x+3y=5

(b) x+2y=4

(©) x—y=1

(d) 2x+y=5

Answer: (c)

Solution:

Any point on parabola y* =4x is (tz,Zt)
Mirror image of (t2,2t)w.r.t y=xis (2t,12)
. locus of °C” is x* =4y

.. Equation of tangent to ‘C’ is at (2, 1) is 2x = 2(y+1) or x=y+1

sinx  l+cos’x cos2x
Question: The maximum value of f (x ) =[l+sin®x cos’x cos2x|,xeR

sin® x cos’x  sin2x
Options

(@ 5

(b)5
3
() 2

@ V7

Answer: (a)
Solution:

sinx  l+cos’x cos2x

f(x) =|l+sin*x cos’x  cos2x

sin® x cos’x  sin2x
=2 2
sin“x l+cos™x cos2x
= 1 -1 0

0 -1 sin2x—cos2x
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o f (x)=—cos2x+(sin2x —cos 2x)(—sin2 x—1-cos’ x)

f(x)=cos2x—2sin2x

.. Maximum value of f(x) =\12+22 =5

2 2
Question: If the points of intersections of the ellipse x—6+ )b/—z =1 and the circle

x*+y* =4b,b>4 lie on the curve y” =3x’ then ‘b’ is equal to
Options

(a) 12

(b) 6

(c) 10

(d)5

Answer: (a)

Solution:
2 2

LA

16 b

x2+y2:4b
y2=3x2
= bh=1x’
y2:3b

b 3
So—+—=1
16 b

— b —16b+48=0
—=b=4,12

wb>4 = b=12

, Find a if f(x) is

Question: [ (x)= (1=} (1 {x}) |

continuous
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Options:

(a)

(b)

(c)

(d)

Answer: ()

Solution:

"+ f(x) is continuous

£ (0) =t £ (4

Question:

Options:
(@) 9(e-1)
(b) 9(e+1)
(c) 45(e—1)
(d) 45(e+1)

Answer: (c)

Solution:

10 [+]
I =e.|. [x]f dx
y €
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=e e2 e dx+2e* e dx+.. 969108
| Je [erd

1 2

= —6[8(672 )+2e ( —e 2)+3e3( - —e’3)+...9e9 (e’lo —e”’ )]

=—¢[(e"=1)+2(c" =1)+3(e" ~1)+..9(c " -1)]

=—c| 45¢ —45]=45[e—1]

Question: ABCD is a rectangle with 5, 6, 7, 9 points on side AB, CD, BC and AD
respectively. Let a be the number of quadrilateral that can be formed using these points with
vertices and different sides and let 8 be the number of triangles formed with vertices on

different side. Then what is o — 5?

Options:

(a) 1890

(b) 1173

(c) 717

(d) 819

Answer: (¢)

a="C/x°C,x'C,+°C,x"C,x°C,x°C, +°C, x°C,x °C,
=210+378+315+270=1173

B="C/x°C,x'C/x’C, =1890

s B-a=T17

Question: x, y, z be a point on plane passing through (42, 0, 0), (0, 42, 0) and (0, 0, 42) then
find the value of:

x-11 N y—19 N z—12 L3 xX+y+z
(y=19) (z-12)"  (x-11)'(z-12)" (x-11)"(p-19)° ~ 14(x-11)(y-19)(z-12)
Answer: 3.00
Solution:

Equation of plane is x+ y+z =42
:>(x—ll)+(y—19)+(z—12):0
Let x—11=4; y—19=v; z—-12=w

re. u+v+w=0
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. )
v -w u -w u -v u-v-w

3,3 3
:(u +v +w 3uvw}+3:3

2.2 2
uyv -w

[ u+v+w=0=u’+v +w’ :3uvw]

(+3)(=-1)
Question: 2 SN log A ‘5\/7 +9i‘ Find the minimum value of |Z|

Answer: 3.00
Solution:
([z1+3)(==1)
2 P 2200, [5\7+9i

‘5x/7+9i‘=\/25x7+81 =256 =16

. 2log,16=2log, 2" =8 =2’

:W233|Z|2+2|z|—323|z|+3
|z|+1

2" ~|2] -6 2 0= (|2]-3)(]z|+2) = 0

1 1 1
Question: E’ a,b are G.P, —, Z, 6 are in A.P Then find the value of 72(a +b)
a

Answer: 54.00

Solution:
g2 1 o,
16 b a 1+ 6a
2 2a 2
s l6a” = =96a” +16a-2=0
1+ 6a

480 +8a—-1=0=48a* +12a—4a—-1=0
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12a(4a+1)—(4a+1):0:>a=_71,é:>b:1,l

. 72(a+b)=54 or 14

Question: Two sides of AABC are 5 and 12. Area of AABC is 30. Find 2R +r, where R is

circumradius and r is inradius.
Answer: 15.00
Solution:

B

Let a=5,b=12, A=30
1 . 1 .
A=—-a-b-sinc=—x5x12-sinc =30
2 2
ssinc=1=¢c=90=>c¢c=13
c _é_30_

=2R=—2=13;r =—=
sinc s 15

2

SL2R+r=13+2=15

Question: 4= XB, A and B are 2 x 1 matrices
a b 1 -1

A= B=|" ] k=L ,A:XB,a12+a22:3(b12+b22).Findk.
a, b, NEIR 3

Answer: 1.00
Solution:

a, b, 1[1 -1
A=| "|,B=| |, X=—"F

 a, b, 311 &
A= XB
a
a

1
2
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b—b, b +kb,
.a, = s a, =
3 NG
., bE+b-2bb +b+ kb +2ukbb, (B +D))
a’+a,’ = =

3
b,> = kb,” +2b,b, (k —1)
=k=1

3

Question: 4= {2,3,4,..30} , (a, b) and (c, d) are equivalent of ad = bc then number of

elements equivalent to (4, 3)

Answer: 7.00
Solution:
A4=1{2,3,4,30}; Z=5
b d
_‘_(4’3)_4_8_2_16_20_24_28

"3 6 9 12 15 18 21
. Total number of elements = 7

1

2

3

4

7

e 73

Answer: 6.00

Solution:

4= Zn:(_l)k "Gy
k=0

When n:6:63A—1=%:>n:6
2

j" o

31

k
, 634 :1—% Find n
32 2




