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PHYSICS

Question: A pendulum having length L has time period To in air. When it is dipped in water
th

: : : .. 3
having density 7 of density of Bob of pendulum & length of pendulum is increased to 2

times initial length. Then new time period T is
Options:
(@) T'=T,
4
(b) I'= ETO

©1'=21,
(d) None
Answer: (a)
Solution:

TO:27Z\/Z
4

When dipped in water

Question: A particle is moving along x — axis with velocity 40 ms™.. It breaks into two parts
in mass ratio 1 : 2. If speed of smaller part is 60 ms™! along x-axis, then find the fractional
changes in kinetic energy of system.

Options:
1
a p—
(a) 3

3
(b) 7
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1
C —_—
(©) p

2
d) =
(d) s
Answer: (a)
Solution:

From momentum conservation
m 2m
mx40 :?X6O+Txv'

40:20+27"

=v'=30m/s

1 m > 1 2m 2 1 2
AKE =—— —x— ——m(4
> 3(60) +2>< 3 x(30) > (40)

2 2
A1<E=lm(4o)2 1(@j +3(£j -1
2 3(40) 3140

AKE 6+3-8 1

K 8 8

Question: In Young’s double slit experiment distance between 4 bright fringe on both sides
of center of screen is 2.4 cm. Find frequency of light if distance between slits is 0.3 mm and
distance of screen from slits is 1.5 m.

Options:

(a) 6x10"° Hz
(b) 7x10"” Hz
(c) 5x10"” Hz
(d) 5x10" Hz

Answer: (c)
Solution:
2y, =2.4x10"m
y, =1.2x107m

_nAD
YT

_4AD

Vo= 7

4x3x10%x1.5
fx3x107™

= f=5x10"Hz

1.2x1072 =
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Question: A loop when viewed from top carries on anti-clockwise current as shown. The
direction of magnetic field is

Options:

(a) along positive z-axis
(b) along negative z-axis
(c) along x-axis

(d) along y-axis
Answer: (a)

Solution:

According to Right Hand thumb rule, when we curl fingers towards the direction of current
we will get the direction of magnetic field along positive z-axis.

Question: An equilateral triangle of side 10 cm carries a current of 3 A. Find the magnetic
field at centroid of triangle

Options:
(a) 1.2x10°T

(b) 3.6x10°T

(c) 2.4x10°T
(d) 5.4x10°T
Answer: (d)
Solution:
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B= 3[ £t (sin 60° +sin 60°)}(due to all three section)

Axd
4rx—x107
NE)
=54x107°T

Question: The ratio of gravitational field at depth R from earth surface to height R above
surface is

Options:
(a) v2

(b) zero

1
(c) N
(d) None
Answer: (b)
Solution:
Gravitational field at depth R from surface i.e., at center of earth is 0, and at height R from

the surface = GM

(R+R)

0
Ratm-GM—O

4R?
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Question: The v? — x graph of a particle travelling in straight line is shown below. The

acceleration of particle is

i ) &
...-;h-nls .i.}

&0

40

20

10 20 30 40  x(m)
Options:
(a) 4ms™
(b) 2ms™
(c) 1lms™
(d) None

Answer: (c)
Solution:

We know v’ —u” =2aS
v =u’ +2aS
Which represents a line with slope ‘2a’ and intercept ‘u®’
From the graph, slope is
60-40 20
m = ==
30-20 10

That means 2a =2m/ s*

2m/ s*

=Sa=1m/s*

Question: Two spheres are of same mass (20 kg) and same radius (50 cm) connected to two
ends of a rod of negligible mass. Find moment of inertia which is perpendicular to rod and
passing through the midpoint of rod. Distance between spheres is 5 m.

0O

- -

5m
Options:
(a) 367 kgm?
(b) 728 kgm?
(c) 364 kgm?
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(d) 734 kgm?

Answer: (¢)

Solution:

Moment of inertia of a solid sphere about its centre of mass

Loy = %MRZ

)

=2kg-m’

Now using parallel axis theorem, we get M.I. of this sphere about given axis is
I'=1,, +md’

1'=2+(20)(3) =182kg —m’

Now both spheres are symmetrical about the axis so that M.I. of system

I =182x2=364kg—m’

total

Question: Identify the Gate

Options:

(a) OR Gate

(b) NAND Gate

(c) NOR Gate

(d) AND Gate

Answer: (a)

Solution:

Whenever A or B or A and B both are forward biased (i.e. + ive voltage), Y will have same
potential as it is connected to junction of A and B. Also current will flow whenever A or B or
both are forward biased i.e. output Y will be non-zero. Y will be zero only when A & B both
are zero or reverse biased.

A B Y
1 0 1
0 1 1
1 1 1
0 0 0
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This is a truth table of an OR gate

Question: Find equivalent resistance across the points A and B.

2r 2r
A
5r 2r 3r 3r
B
=
Options:
(alr
(b)3r
(©)2r
(d)4r
Answer: (a)
Solution:
2r 2r
YW WA A
§5r EZr = »3r
B

2r
AW A
rg $3r 23r
B
A
$3r $3r $3r
B
3r
R =—=vr
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Question: A resistor produces 192Js™" heat when 4 A current is passed through it. Find heat
produced when 8 A current is passed for 5 seconds.

Options:

(a) 3200 J

(b) 4284

(c) 38401

(d) None

Answer: (c)

Solution:

H o i’t
2
H _[q)4h
H, I l
. 2 t
4 L
2
:(ﬁj ><192><§
4 1
=38407J

Question: A capacitor is connected to a battery is fully charged, now a dielectric (dielectric
constant K) is inserted between the plates without disconnecting the battery, then increase in
potential energy is

Options:

(a) K times

(b) K—1 times

(c) I/K times

(d) K’ times

Answer: (b)

Solution:

Initial energy = %C y?

Final energy = %(KC) v?

Increase in energy = %KCV2 —%CV2
=1(K—1)CV2
2

c.increase in energy is (K—l) times.




Question: If two charges ¢,

\/_
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=47 &q, =2r are placed in a uniform magnetic field

3
(O 0, j and (0, 0,77[) respectively & both are moving with speed 0.5 Cand in

the direction perpendicular to magnetic field (where Cis speed of light). Find ratio of magnetic force

acting on them
Options:

(a) 2:1

(b) 2:5

(c) 1:1

(d) v2:1
Answer: (a)
Solution:

|ﬁ| = ‘q(ﬁxé)‘ =gVBsin @
F_q Vi B sing
F,oq, V, B, sing,
47 0.5C B sin90
=—X X —X—
2z 0.5C B sin90
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CHEMISTRY

Question: Total number of unpaired electrons in O3
Options:

(2) 0

(b) 1

(c) 2

(d)3

Answer: (a)

Solution:

0 = KK(62s)? (6*2s)? (62p2)* (n2px)> = (n2py)* (n*px)* = (n*py)*

Question: Which one is not polyester?
Options:

(a) Novolac

(b) Dacron

(c) Glyptal

(d) PHBV

Answer: (a)

Solution:

OH OH OH
—CH, ‘@"T‘H?‘@'CH: ‘@'CH! i [ Novolac ]

Novolac

I |
~©—c—n-cuz —CH; —0 { Dacron ]

n




Nedanti,

YOUR PERSONAL TEACHER ONLINE

—%mw—%—ﬂﬂc m_}n [ Glyptal ]

(o-cn-cn,-¢ -o-cn-cn,-¢) [ — J
| n
CH. O CH,CH, O

PHBV

Question: Which one is not fibrous protein?
Options:

(a) Albumin

(b) Collagen

(c) Myosin

(d) Fibrin

Answer: (a)

Solution: It is globular protein.

Question: Incorrect statement about hydrogen

Options:

(a) Dihydrogen yields atomic hydrogen when irradiated with UV light
(b) Dihydrogen can be prepared by reacting Zn with HCl and NaOH

(c) Dihydrogen has the highest bond dissociation energy among all diatomic molecules linked
with single bonds

(d) At 200 K, only 8.1% of Ha> gets dissociated.
Answer: (d)

Solution: Dihydrogen converts into its atoms is only ~0.081% around 2000 K.

Question: Electronic configuration of Eu?" is




Options:
(a) 4f°

(b) 4

(c) 4f

(d) 4f°
Answer: (c)

Solution: Eu®" = [Xe]4f’

Question: Match the column.
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Column I (Physical quantities)

Column II (Units)

I) Molar conductance

1) s/m

IT) Conductance

i1) No units

IIT) Degree of dissociation of electrolyte

iii) S cm? mol!

Options:

(@) T — (iii): T — (ii); TI — (i)
(b) T — (iii); T — (i); 1T — (i)
(©) T = (ii): I — (iii); T — (i)
(d) T — (i); T = (ii); T — (i)
Answer: (b)

Solution:

Molar conductance = S cm?® mol !

Conductance = s/m

Degree of dissociation of electrolyte = No units

Question: S1: Lithium salts are hydrated.

S2: Li has highest polarising power.
Options:

(a) Both S1 and S2 are correct

(b) Both S1 and S2 are incorrect

(c) S1 is correct, S2 is incorrect

(d) S1 is incorrect, S2 is correct
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Answer: (a)

Solution: Li salts are highly hydrated and has highest polarising power due to small size of
Li

Question:
CHO
dilute NaOH
—h.
CH-0H
Options:

(a) Monocarboxylic acid

(b) Dicarboxylic acid

(c) Diol

(d) Acid and alcohol funcitonal group on the same compound
Answer: (d)

Solution:
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Question: Oxide stability of X20O where X is Halogen?
CL20, Br20, .0

Options:

(a) O > C20 > Br20O

(b) CI20 > Br20 > 1.0

(¢) Br.O > O > CL.O

(d) O > Br.0 > Cl.O

Answer: (a)

Solution: Higher stability of oxides of iodine is due to greater polarisibility of bond between
iodine and oxygen 2O > CL20 > Br2O

Question: Anion and cation they form a ccp lattice. Cation occupies octahedral void. The
form is AxB. Find X

Options:
(a) 1

(b)2

(©)3

(d) 4
Answer: (a)
Solution:
A=4

B=4

AB

Question: Number of S=O present in peroxodisulphuric acid, sulphurous acid, pyrosulphuric
acid

Options:
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(a)4,1,4

b2,1,3

(©1,1,1

(d)2,3,1

Answer: (a)

Solution:
peroxodisulphuric acid = 4
sulphurous acid = 1

pyrosulphuric acid = 4

Sulphurous acid Peroxodisulphuric acid Pyrosulphuric acid [Oleum)
(H.50.) (H,5.0,) (H,5,0,)

Question: The magnetic quantum number of last electron of Zn".
Options:

(2) 0

(b) 1

(c)2

(d)3

Answer: (a)

Solution: Zn" = 3d™ 4s!

m =0

Question: Match (Qualitative Analysis)

\ Column I (Ions) \ Column II (Groups)
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A) Mn?* P) IV

B) Cu** Q) IIB

C) AP R) III

D) As** S) TA
Options:

@A—-S;B—>Q;C—->R;D—>P
DA->QB—-Q,C—->P;D—S
c)A—-S;B—-P;,C—-R;D—Q
(dDA—-P;B—->S;C—->R;D—Q
Answer: (d)

Solution:

Mn?* = IV

Cu*' = IIA

AP = 111

As** = 1IB

Question: pH of 50 mL 1 M HCl and 30 mL 1 M NaOH [log (2.5) = 0.3679]
Options:

(a) 0.6

(b) 0.5

(c) 0.7

(d)0.3

Answer: (a)

Solution:

N NVi-NV, _50x1-30x1_20 1

. —

vV, +V, 80 80 4

1
H=—-log|—|=0.6
pi =~ log ;)

Question: Incorrect relation is:

Options:
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(a) K = efAG(‘/RT

(b) PV =nRT

(c) AG/AS =-T (at constant P)
(d) AG =AH - TAS

Answer: (c)

Solution: AG/AS =-T (at constant P) is incorrect relation

Question:

-,
- 2

“ %:-,] Bra/Fe A Mg CH3COOH

LS F-E

— dry ether H3D"'

c

Find ‘C’

Options:

(a) Bromobenzene

(b) Di-bromobenzene
(c) 1-phenyl ethane 1-ol
(d) Both (a) and (¢)
Answer: (c)

Solution:
MgBr

Bra/Fe

Dry
ether

CH,CHO
H,0*

HO —CH— IZ:H3
Br

\

Mg

/

OH




Question: The magnetic moment of [Fe(CO)4(C204)]" is

Options:

(a) V1.4
(b) V3.2
()5
(d) 3

Answer: (d)
Solution:

Fe™ =3d%4s’

NH; 0 r;i;,

AICI3; /ICH3CO0H

Find A and B
Options:
(a)

I
NH —C—CH,

(b)

Room temperature

I
NH —C—CH,

Br
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CH, CH,
A B
O=C—CH,
(c)
O 0]
I I
NH —C—0—C—CH, NH,
A B
COCH,
(d) None of these
Answer: (a)
Solution:
Cl
NH, NH —c CH,
o [i:J(A)
I
CH - C—0O— C CH,
\7
CH CDDH
II
NH —C—CH,

Br
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Question: When nitrobenzene reacts with Clz in presence of AlICIs gives P, when P reacts
with Fe/HCI gives Q. Find Q

Options:

(a) 3-chloronitrobenzene
(b) Chlorobenzene

(c) Aniline

(d) 3-chloroaniline

Answer: (d)
Solution:
NO, NO, NH,
CL,/AICI, Fe[HCI
Cl Cl

Question: Total number of main impurities in electrolysis of blister copper:
Au, Ag, Pt, Ru, Th, Te, Sb, Se

Answer: 3.00

Solution: Au, Ag and Pt

Question: Of the given species, how many will show disproportionation reaction:
Mn**, Clz, Fa, ClO;, Cr20 3_ , MnO
Answer: 3.00

Solution: Mn**, Cl2 and CI1O7,




Question: Number of 4 digit numbers which are divisible by neither 7 or 3

Answer: 5143.00
Solution:

MATHEMATICS

Number of 4 digit number = 9000

Number divisible by 3 = %OOJ

Number divisible by 7 = M

Number divisible by both = {9300;)
X

So, numbers not divisible by 3 or 7= 9000 -3000 —1285 + 428

=5143

) . tan’x—tanx
Question: lim
T

z Vd
% cos| —+x
4

=3000

=1285

}=428

= and lim(cosx) "= B if & and f3 are root of equation

x—0

ax® + bx — 4 then ordered pair (a, b) is

Answer: a=1,b=3
Solution:
tanx(tan2 x—l)x/z

i =
xl_?% (cosx—sinx) “

tan x+1)3/2
o tim N2
x%% —COSX

S =lim(cosx)™"

x—0

(cosx—1)

lim
— evao tanx

. —sinx

lim 5
ﬂ — ex%osec x :1
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La=—4,p=1

ax’* +bx—4=0

aﬂ:—4:_—4:>a:1
a

atrf="2= 3p=3
a

2
Question: If [x] denotes GIF, then value of ﬂZJ-sin(ng(x — [x])[x] dx

0
Answer: 47 -4
Solution:

I= 7r2 (%j (x—1)sin (%) dx}

2
x X
—cos (] (— cos j B T e
2 2 2 2
i
2

2
+ - -
L
4

7 i
2 2

Question: If i

is purely imaginary then find minimum value of | 3 + 3l)|
z—1

Answer: 2\/5
Solution:

Let z=x+1iy

- & =

=>x—x+y'-y=0
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.. Minimum value = {\/(3 _%)2 +(3 —%)2 %J

5 1

4
= 22
2 2 2

Question: 329" x 4 32% % — 81 find number of solutions if 0 < x <27 .
Answer: 4.00
Solution:

3w 4 30 — g
32w g 3ot — g
t+32t =81

331 =81

,_81_27
33 11

32tan2x — 2
11

tan’ x have same value less than 1

= 4 solutions possible

Question: A function defined g — g fromset1,23,4,5,6, ... And it is onto then find
probability that g(3) = 2g(1)

Answer: i
10

Solution:
Total number of onto function = 6!

For g(3) =2 g(l) we ca have

g(l) =1 and g(3) =2, g(l) =2 and g(3) =4
g(l) =3 and g(3) =6

= 3 favourable case

3
Required probability = a
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Question: The coefficient of a’a® in (a+2b+ 4ab)10 =k2'°. Find k.

Answer: 315.00
Solution:

a'b® —(a+2b+ 4ab)10

10!
x!ylz!

:Z 10! (a)x+2(b)y+2(z)y+22

x!ylz!

~(a+2b+4ab)’ =Y (a)' (2b) (4abY

Where, x+y+z=10
x+z=T7,y+z=8
x=2,y=3,z=5

g 1012"
213151

. coefficient of a’b

_10><9><8><7><6><
6x2

213

=315%x2'"
= k=315

. +a, .. 100
Question: If “ T a1°2= - find value of 212

a +a, (ap) P a

Answer: B
21
Solution:

2
a+a,..a, 10

- 2
a +a,. ap p

We know Zn:(2r —1) =n’

r=1
=a, =2r-1
jh_ﬁ

a, 21
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X-2 y-2 z42

Question: Line liesin x+3y—-2z+f=0thena+ ="

a =3
Answer: 1.00
Solution:

x-2 y-2 z+2

liesin x+3y—-2z+ =0
a -3

=2+3(2)-2(-2)+B=0
=2+6+4+ =0

= f=-12

Also a+(-3)(3)+(2)(-2)=0
=>a-9-4=0

=a=13
a+p=13-12=1

Question: Let f be a function such that f(m + n) = f(m)f(n) and f(6) =18, f(l) =3.
Then find the value of f(2)f(3)

Answer: 6.00
Solution:

f(m+n)=f(m)-f(n)
f(1+3)=£(1)-1(5)
18=31(5)

s f(5)=6
f(2+3)=1(2)-f(3)=6
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Question: Find number of elements in
a b 3 3 . . . .
A= 0 d ;a,b,d €{-1,0,1} such that(/—A) =1-A"¢;Tis 2x2 identity matrix

Answer: 8.00
Solution:

(1-4) =1-4-34+34°
534> -34=0

A =4

A=1 or 4=0
a=d=1,b=0
a=d=b=0

.. Number of elements = 2° =8

Question: The negation of the statement ( pVv q) = ( pVv r)
Options:

@) pargnar

(b) pargn~r

(c) pr~gn~r

(d) ~pargnr

Answer: (c)

Solution:

~[(pva)(gvr)]
pvq)/\~(qu)
PV a)A(~qn~r)

DA~ q/\~r) (q/\~q/\~r)

(
(
(=arn=r)r(pvy)
(
(

DA~ q/\~r)
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2 2
Question: Angle between the curves x_z + 2 —tand X 4+)% = ab(a>Db).

a b?
Answer: tan”' [ a- b]

Jab

Solution:

2 2
Curves ?Jr)b;_z (1)
& x*+y’ =ab (2)

Second curve is x° +y° = ab
Y =ab—x’

Substituting this in equation (1)

:>x_2+ab—x2_1
a’ »
a’b
=+ (3
~ N (bt a) (3)

Since, y* =ab—x’

ab’

e @

=>y==

2 2

1 2 2
Since, curves are —+ =1& x"+y =ab
a

Differentiating above w.r.t. X

2,2y d

=0
a> b dx
12
Ly ot
dx a’y
dy —b’x
m1=d—= 2 (5)
x a’y

Second curve is x° +y* = ab

:2x+2y-d—y:0
dx




d —
= m, :d%:?x ...(6)

Substituting (3) in (4), above values for m;, & m,, we get

2 2
At L\/(bafa)’\/(bafa)J in equation (5), we get

N a’b
:Q_ (b+a)
dx s abz
a’ x

(b+a)
dy ~bJb

3 a’b
. dy _ (b + a)
dx ab’
(b+a)

When mlzﬂ&mzz—\/;
a\/; b
—b\/z_ a ‘
b
= tanf = ava
—b\/g a
1+ X—,|—
aa b
:>tan0=M
Jab
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