CGPET 2021

Solved Paper

Question 1

A pendulum suspended from the roof of a railway carriage travelling at
a speed vm / s round a curve a metre makes n oscillations per second. If
the railway carriage is at rest the same pendulum makes n; oscillation
per second when the carriage is stationary, the value of 2 is

4

n
' 4

D. g 1- &
n

Answer: A

Solution:

Solution:

(a) Wezknow that, centripital acceleration,

9c = V?

For circular path, effective acceleration of pendulum,

9% =9°+92 .

= gerr =VgZ+gZ

v2.2
= ger = 9°+(3F)
v
a
g Qeti
Now, time period, T = 2n‘/g|—
eff
When the railway carraiage is travelling, then frequency of oscillation of simple pendulum is given as
1_op Lo (=T =2)
n et n
and whe&ml_v = 0 (stationary state), then
1 _ 1 y
N~ 21 g (ii)

On dividing Eq. (i) by Eq. (ii), we get



2
g+ (%)
Squaring both4side of the at?ove equation, we get

Question 2

In Young's double slit experiment, the ratio of amplitude of light
coming from two slits is 2:3. If /; be the maximum intensity, then the

resultant intensity / when they interfere at path difference % will be (A

is the wavelength of light used)

Options:

7
A. E/

9
B. 2—5/

5
C. 34

3
D. E/

Answer: A

Solution:

Solution:

Ratio of amplitude, a;:a, = 2:3
a1 _ 2

= - ==
ar 3

a

=N

|
. Ratio of intensities, 1=
L a

Let I; = 4xand |, = 9x
Maximum intensity is given as
lo = (VI1 + V)2 = (V4x + v9x)?
= 25X ........ (i)

When path difference = % then

phase difference = 2)\—" X path difference

_2n A 21 500
=5 x3— 3 =120

| = |1 + |2 + 2\/'1'2 cos | 1200
=4x + 9x + 2v4x X 9x cos 1 120°

4
9
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Question 3

A black hole is an object whose gravitational field is so strong that even
light cannot escape from it. To what approximate radius would earth
(mass = 5.98 x 1024kg ) have to be compressed to be a black hole?

Options:
A.107°m
B. 107?m
C. 10°m

D. 107°m

Answer: B

Solution:

Solution:
Given, mass of earth, m = 5.98 x 102*kg
speed of light, c =3 x 108m /s
Gravitational constant,
G =6.67 x 101N —m?2/kg?
For earth to be black hole, the escape velocity should be at least equal to speed of light.
._Escape velocity = speed of light
R

2Gm

c2
_2x6.67x10711x59x10%

(3 x 108)2
_2x6.67x598x10" x 1024

104 x 9 x 10%°
— 1334 x 598 x 10~31 x 1024

=R =

=10"2m

Question 4

What is the moment of inertia of a rod of mass VM, length / about an axis
perpendicular to it through one end?

Options:

M/?

A. ﬁ



%

B. 5
M/?
C. %
M/?
D. =5~

Answer: D

Solution:

Solution:

Moment of inertia of a rod of mass M and length | about an axis perpendicular to it passing through its centre of mass,
M| 2

lem = 55

According to parallel axes theorem, moment of inertia of rod perpendicular to it and passing through one end,

| = oy + M(Ii)

_M2_ M2 _ M2

T12 4 3

Question 5

Two radioactive substances A and 5 have decay constants 54 and A,
respectively. At ¢ = 0, they have the same number of nuclei, the ratio of

2
number of nuclei of A to those of B will be ( %) after a time

Options:
A. 42

B. 24

1
C. 4/\

1
D. 2)\

E. None of above

Answer: E

Solution:

Solution:

Given, initial number of nuclei = N
After time t, remaining number of nuclei,
N = Nge *(where, A = decay constant)
Given, at time, t =0

For radioactive substance A,

NA — Noe—S)\t

Similarly, for B,

Ng = Nge =t



N N,e>—At —5At
- Ratio —2& = —2 =<
B Noe—)\t e—)\t

From Egs. (i) and (ii), we get
- (é)z — a4\t o a=2 = g-A
I

Comparing the powers, we get =2 = —4At =t = >

2
Hence, the ratio of number of nuclei of A to those of B will be (=) after a time of i

2A

| —

. No option in the given question is correct

Question 6

The half-life period of a radioactive substance is 5 min. The amount of
substance decayed in 20 min will be

Options:
A.6.25%
B. 25%
C.75%

D. 93.75%

Answer: D

Solution:

Solution:

Given, half - life period of a radioactive substance,
T, =5min

2
Total time, T = 20 min
Number of half - life,

= Total time(T) _ 20

5
Half — life[ T,
2
After n half - life, the amount of substance undecayed,
N =No(3)"
02 N 1,4
Fraction undecayed = — = (%)
N 2
. Fraction decayed =1—-—
No
—1-3*=2
2 16

Therefore, percentage decayed amount

= (% x 100) % = 93.75%

Question 7



A capacitor of 10uF charged upto 250V is connected in parallel with
another capacitor of 5uF charged upto 100V. The common potential is

Options:
A. 500V
B. 400V
C. 300V
D. 200V

Answer: D

Solution:

Solution:

Given, capacitance of first capacitor,

C; = 10puF

Potential difference across first capacitor,

V; =250V

Capacitance of second capacitor, C, = 5pF
Potential difference across second capacitor,
V, =100V

Since, C;and C, are parallel,

Gy ;
|

}.
Q Vi

,%p bmmnes

Sl =G+ G

and total charge, Q = Q; + Q,

Here, Ql = V1C1 and Qz = V2C2

Now, common potential,

Q _Q+Q

C C;+C

VG, +V5Cy

G +G

_250x10x107°+100x5x10"°
10x 1078+ 5% 10°°

_ 2500+ 500 _ 3000 _ 200V

15 T 15




Question 8

The effective resistance between the points A and D is 3Q. The value of
R in above circuit is

C
3Q 3Q
R
A AN B
3Q 3Q
D
Options:
A. 60
B. 30
C. 20
D. 10
Answer: A
Solution:
Solution:
Given, effective resistance between points A and D,
Rap = 3Q

The circuit is shown as

3Q 3Q

Resistance of sides AC and CB are in series
~R;=3+3=6Q...()
Resistance R, and R are in paralel

-

. Ry=6Q

Resistance of sides AB and BD are series,



30

R3 =R, + 3 ....(iii)
Now, resistance R; and 3Q are parallel

R;
et

3Q

_R3x3 (iv)

4T R E3 iv

Put the value from Eqgs. (i), (ii) and (iii) in Egs. (iv), we get
(R, +3)3  3R,+9

4" (R,+3)+3 R,+6
RR,
3 +9

Question 9

A diatomic gas initially at 18 ° C is compressed adiabatically to one
eighth of its original volume. The temperature after compression will be

Options:
A.18°C
B.395.4°C
C.144°C
D. 887.4°C

Answer: B

Solution:

Solution:
Given, T; = (18 + 273)K =291Kand T, = ?
Initial volume, V; =V (let)

Final volume, V, = %

For diatomic gas, y = %

Since, the process is adiabatic.
~ TVY~1= constant

- ToVy Tl =Ty



1)V !
:>T2=(—) T
V,
(L-1
v|s
=T, = |y (291)
\s)
=T, =(8)04.(291)

-~ T, = 668.5K
In Celsius scale, 668.5 = 66.85 — 273
= T, = 395.5°C = 395.4°C

Question 10

One mole of an ideal monochromatic gas expands till its temperature
doubles under the process V2T = constant. If the initial temperature is
400K, the work done by the gas is

Options:

A. 400R

B. 200R

C. —200R

D. indeterminate

Answer: C

Solution:

Solution:

Given, number of mole, n =1

Initial temperature, T, = 400K

Since, final temperature, T; = 2T,

-~ T, = 800K

Difference in temperature,

AT =T, —T, = 800K — 400K = 400K
Now, internal energy, AU =nC, . AT

- AU = 1.(%R).400

[For monoatomic gas, C, = %R]

. AU =600R....... (i)

According to the problem, process is given as
V2T =K ........ (i)

From the equation of ideal gas for 1 mole,

pV=RT:>T=%

= V?(%) = K[From Eq . (ii)]

= V3p =K......(iii)

Standard equation of adiatomic process is

pV* =K

On comparing from Eq. (iii), we get

X =3

Since, the expression for molar heat capacity,

c=—R 4
y—-1 1-x

(3-1)

1-3



(*+ For monoatomic gas, y = g)

Solving above equation, we get C = R and heat required,
AQ=n.C.AT =1xR x400 =400R ....... (iv)

Thus, work done, AW = AQ — AU

From Eqgs. (i) and (iv), we get

AW = 400R — 600R = —200R

Question 11

2V, 0.1Q 2V, 0.3Q
1 |
X y
R
WY
0.2Q2

In above circuit, potential difference between A and B is

Options:
A.0

B. 5V

C. 10V
D. 15V

Answer: C

Solution:

Solution:
In this circuit, the diode is connected in forward bias.

i R, % 10k
30V — A
Ro %om 10kQ < R,

B

Hence, given circuit is redrawn as

30V =

Since, Ry,and Rj are in parallel, hence their equivalent resistance,
,_RaxR3 _10x10
R,+R; 10+10

. R =5kQ 30
v _
Now, i _Rnet_10+5 2A

Current through resistance R3, I3 =1 X Rpg



R, 10
=2X——-=1A
Ry + R3 10+ 10
.. Potential difference between points A and B,
Vpg = 13R3=1x10 =10V

=ix

Question 12

2V, P.Iil 2V, 0.3Q
|
L

|
|
A y

R

W
0.2Q

The internal resistance of two cells shown are 0.10Q and 0.30. If
R = 0.2, then the potential difference across the cell

Options:

A. y will be zero

B. x will be zero

C. x and y will be 2V

D. x will be > 2V and y will be <2V

Answer: A
Solution:
Solution:

From the given circuit diagram, the internal resistance of both the cells and resistance R connected in series.Consider
current | is flowing through the circuit. We use Kirchhoff's voltage law for the closed path (ABCDA),

X y
D——| lb=——c
Vi o\ V_ 2V V3
) 0.10Q 0.3Q2 {f
A s AAAAAY B
R=0.2Q2

-021+42-0314+2-0.11=0=0.61+4=0
. 20
.. | =?A

Potential difference across cell x,
v1—2+0.1x§=v2=vl—v2=
Potential difference acros cell y,
v2—2+o.3x§=v3=v2—v3=o

Hence, the potential difference across cell y is zero.

[SSAR S

Question 13



Four rods with different radii r and length / are used to connect two
reservoirs of heat at different temperatures. Which one will conduct
most heat?

Options:
A.r=1cm,/=1m

B.r=2cm,/=2m

C.r=1cm,/= %cm
1
D.r=2cm,/= Em
Answer: C
Solution:
Solution:
Conduction of heat in rod is given by relation
Q =KA.AB .t

I
where, K = coefficient of thermal conductivity of heat,
A = cross - sectional area,
AB = temperature difference,
t = time takn by heat flow
and | = length of rod.
If the radius of rod be r, then
2.
A=mnr2=Q = K.anAB.t
Rate of flow of heat through conductor,

Q _Knr2A@
t |
Here, K,mand A6 are constants.

2
L Q «x rl—
For more value of Q,

(i) r should be maximum.
(ii) I should be minimum.

2
The value of (rT) for each observation,

(@r=1cm=10"2m,|l =1m
Q °‘r|—2= —(10:[2)2 =10"%
(b) r=2cm =2x10"2m,| =2m
Qzaﬁ—2=w=2xlo-4
(¢)r=1cm =10"2m,]| =%cm =%><10‘2m
Q3o<r|—2=1(10i=2x10‘2

(EXIO‘Z)

(d)r=2cm =2x10"2m,]| =%m

2 —2\2
Q4°<r|_=%=8x10-4

2
2
The value of rl_ is maximum for the dimensions given in option (c), hence it will conduct maximum heat.

Question 14



A wall has two layers A and B, each made of different materials. The
thickness of both the layers is the same. The thermal conductivity of
A, K4 = 3Kgz. The temperature difference across the wall is 20°C. In

01 01 92

thermal equilibrium 5

Options:

A. the temperature difference across A =15°C

B. rate of heat transfer across A is more than across B
C. rate of heat transfer across both is same

D. temperature difference across B is 15°C

Answer: C

Solution:

Solution:

Given, Ky = 3Kg and(6; — 6,) = 20°C

In the series combination, the rate of flow of heat is same.
Qa Qs

Tt Tt
. Ka.A(6 —8)  Kg.A(8y— 6,)
| - |

= 0 N 0,

\ \
=N\

Wall

= 3KB (61 —60) = KB (60 —62)

= 391—390=90—92

Adding 6, both sides,
¢491—490=91—92

Since, (6, — 6,) = 20°C (Given)

5 4(07 —0p) =20=(0; —06p) =5°C
Hence, option (c) is correct.




Question 15

If the frequency of light in a photoelectric experiment is doubled, the
stopping potential will

Options:

A. be doubled

B. be halved

C. become more than double
D. become less than double

Answer: C

Solution:

Solution:

According to Einstein's photoelectric equation,
E=Wg+ Knay e (i)

where, Wy = work - function,

Kmax = mMximum Kkinetic energy of emitted electron
and E = energy of incident photon.

If v is the frequency of incident radiations, then
E =hv

hv = Wy + Kax [From eq. (i)]

= Kmax = hv = wp

According to problem

For Frequency (v) | For Frequency (2v)

K, =h(2v) — W,
Kl = hv — L'ﬁurg
= 2hv — W,

K2—2K1=2hV—WO—hV+WO
K2—2K1=hV=E
Ky > 2Ky

Question 16



—13. 6ev The

energy required to take an electron from ground state to the second
excited state

The energy of an electron in nth orbit is given by £, =

Options:
A. 13.6eV
B. 12.09eV
C.151eV
D. 0.85eV

Answer: B

Solution:

Solution:
Since the energy required to excite the electron energy levels n; to n, revolving round the nucleus is given by

E,—E., = AE = 13. 6[— —iz](in ev)
n{ n;

The energy required to excite the electron from ground state (n; = 1) to second excited state (n = 3) is given as
_ 1 1
= AE =13.6| — — —

(D2 (3)?
= AE =12.09eV

Question 17

The electric potential at a point (x,y) in the xy-plane is given by
V = —kxy. The electric field intensity at a distance r from the origin
varies as

Options:
A. 2r?
B. 2r

C. r?
D.r

Answer: D
Solution:
Solution:

If AV is the potential difference and Ax is the effective displacement between two points, then the electric field is
related with the potential as



- AV av

E= AX or E = —&

i.e. Negdative rate of change of potential is equal to the electric fields.
=_4dv_-—-d._ = i

E, = ax I (—kxy) = +ky ..... (i)

and along Y - axis,
_ _dv _ —d _ T
E, = ———— = —(—kxy) = +kx ..... (i)

y dy dy
.. Resultant electric field,

Y . 7
Px.y)
o

ol
J’ [_i o
0 _ ¥ 0 X

Put the values from eq. (i) and (ii), we get
E=V(ky)2+ (kx)?

= F=kVx?+ y? ....(iii)

From egq. (iii), we get

E=kVre=kr

LExr

Question 18

Three charges — g, Q and — g are placed at equal distances on a straight
line. If the potential energy of the system of three charges is zero, then
the ratio of Q:qg is

Options:
A 2:1
B.1:2
C.1l:4
D. 4:1

Answer: C

Solution:
Solution:
Consider charges —q,Q and — q are placed at equal distance a as shown in figure
4 > & »

@ ....................... @ ........................ @

-q @) q
2a
For two charges g; and q,, electrostatic potential energy is given by
k

U= 9192 (r = distance between two charges)

-
So, the potential energy of the given system of charges,
U= _kagQ kQq +kq-q

a a 2a
According to the problem, U =0
#—-29Q-2Qq+g?=0=-2Q-2Q+q =0




Question 19

A coefficient of static friction for steel on ice is 0.1. The coefficient of
the sliding friction, therefore can be

Options:
A. 0.1

B. 0.11
C. 0.08
D.1.1

Answer: C

Solution:

Solution:
Since, the static friction always less than that of kinetic friction.
Therefore, coefficient of sliding friction (Hgging) i always less than coefficient of static friction (g,pic) -

Hence, “sliding < Hstatic
So, the correct option is (c)

Question 20

The time dependence of a physical quantity p is given by
p = poexp(—at?), where a is a constant and ¢ is the time. The constant a

Options:

A. is dimensionless

B. has dimensions [T 2]
C. has dimensions [T?]
D. has dimensions of [p]

Answer: B
Solution:
Solution:

Given, p = pyexp(—at?)
Since, exponential power is dimensionless,



o [at]2 = [MOLOTO]

=[al=—-=

1
[T2]

=[al=[T"?

Question 21

The equivalent capacitance of the combination as shown in figure
between A and B is

2uF —

Options:
A. 2uF
B. 1uF
C. 3uF
D. 6uF

Answer: B

Solution:

Solution:

The circuit diagram is given as

Co=2uF C,4=2uF Cg=2uF
|1

||

1]

CBIQIJ.F
| |

C

h:1pF_

7=1 uF—

A

From above circuit diagram,
C, and C, are in series
. Equivalent capacitance of C; and C, is given as



Now, C;, and C; are in parallel, hence equivalent capacitance of C;, and Cj,
Ci3=Ci,+C3=1+1=2uF
Now, Cl%:3 and C, are in series, hence their equivalent capacitance,
Cool = 123XC4=2><2=1F

12347 Clp3+ Gy 242 "
Again, C;,3, and Cy are in parallel, hence their equivalent capacitance,
Ci2345 =Cip34 +Cs=1+1=2uF
Now, C1234&5 and Cg4 are in series, hence their equivalent capacitance,
Cryause = 12345 XCe _2x2 _ 1uF
Now, C;,3456 and C; are in parallel, hence their equivalent capacitance,
Ci234567 = C123456 + G =1+ 1 =2uF
Now, C;534567 @and Cg are in series, hence their equivalent capacitance,
Ciyzusers = 1234567 X Cg _ 2 x 2 —14F
12345678 T Crozgse7 +Cg 2+ 2

" Cag = Cyi2345678 = 1WF

Question 22

The potential difference across 2uF capacitor in the

e ey 11 o

Options:
A. 12V
B. 4V

C. 6V

D. 18V

Answer: C

Solution:

Solution:
Since, C; and C, are connected in series, therefore equivalent capacitance is

6v
[ |

Ii
2uF e
T 3uF
| |
I1

16V
i_1.1_1.1 -6
C.-G g =213 6 =M

Effective voltage, V=16-6 =10V

=R

circuit shown in



T || T
|
Charges on each capacitor,
Q _12

New equivalent circuit is
Z’IuFl C, SuFJ‘CL;
|
10V

— _6 _
Q=Cs X% V_§x10=>0—12,uC
Thus, potential difference across 2uF capacitor is

C Cl 2 Cl

Question 23

S=6£

How much resistance must be put in parallel to the resistance S to
balance the above bridge?

Options:
A. 240

B. -0

C. —=—Q0
D. 18202
Answer: C
Solution:

Solution:
Given, resistance of arms as follows



i, 4Q 6
——AMAM—AAMN
£
¢ V oo
/ 5Q |
.3 AW
I2 R

P=90,Q0=110,R=40,5=60

Consider resistance (r) is connected to parallel to the resistance (S).
So, that, the bridge is balance.

If r' be the equivalent resistance of r and S, then

1 S.r

Frstrelsys
Bridge is balanced, if 0 =2
- P_ R _R(S+1
7 (s.L+n sr
9 4(65+r)
= — =

11 6r12
Solving, r= %Q

Question 24

40) 6Q
—AA———AM—
/
— —
50
AN

In the above circuit, the heat produced in 50 resistance is 10cal / s. The
heat produced in 4 resistance is

Options:

A.1lcal/s
B. 2cal/s
C. 3cal/s

D. 4cal/s



Answer: B

Solution:
Solution:
The given circuit diagram is shown as
R, R
iy 4Q 6Q
S AMN—AN
A B
——1€ V —r—
/ oL /
> AMWVWY
I|'..
- Ry
Heat produced in 5Q resistance,
Qs =10cal/s
04 =7

Since, potential difference between points A and B is same.
i.e. V= /1( R]_ + Rz) and V= /2( R3)
= /1( R]_ + Rz) = /2R3

Ao R _ 5
L Ri+R, 4+6
h_s5 _1
L 10 2

2.25
0 BR, (7 10

= Q4 =2calls

Question 25

The dependence of acceleration due to gravity g on the distance r from
the centre of the earth assumed to be a sphere of radius R of uniform
density is shown in figure below. The correct figure is

Options:
A.



R
Answer: D

Solution:

Solution:
Gravitational acceleration at a depth d below the surface of earth or at a distance $r g° = g(1 — %) ..... (i)
Butd+r=R=>d=R-r... (i)

From egs.(i) and (ii), we have

, _R-—-r, _ _ R Iy _ _ r

g =9(1 7 ) =9(1 R+R) g(1 1+R)
:g’:ﬂ
R

g« (i)



Again, gravitational acceleration at a height A from the surface of earth or at distance r > R from the centre of earth is
given as

A’y

" g« % iv)

Hence, from Egs. (iii) and (iv), we conclude that the correct variation of g with distance r is shown in option (d).

Question 26

The gravitational potential at the centre of four particles placed at the
vertices of a square of side /

Options
_ 2
A. —4y2 8M
1
B _5'4lGTm
c. —4y2EM
/
2
D. 5.41 SM~

Answer: C

Solution:

Solution:
Consider a square of side / and four particles each of mass m kg placed at the vertices P,Q,R and S.



m ITi

'y :‘3
ki :D'_

In ASRQ, _
SQ=V(SR)?+(RQ)?2=>50=NZ
Since, 50 = RO = ()0=P0=NT2 \/i_
2
Now, potential at the centre due to one mass
Gm =Gm
— — _‘/2 7

- L

V2
Therefore, potential at the centre due to all four masses (each of m),

V,or = 4 X (—\/iGTm) SV, - 4\/56—;"

Question 27

A steel wire of length / has a magnetic moment V. It is then bent into a
semicircular arc. The new magnetic moment is



Options:

A 2M

B.

C.

~IX Al 5

D.Mx1

Answer: A

Solution:

Solution:
Given, length of steel wire = |
R II: —
L) ]
m m

m 4 . \ m
: C :

< 2R >

Let each pole strength is m, then magnetic moment of wire,
M=m./l.... (i)

On bending a wire, its' pole strength does not change.

Let R is the radius of semicircular arc.

Then, new magnetic moment,

. m i’
M 2R) (i)
But /= nR

_1

n
From eq. (ii) we get
M = m.ZI—/T

M = % [From eq.(i)]

Question 28

The vertical component of earth's magnetic field at a place is \/§ times
the horizontal component. The value of angle of dip at this place is

Options:
A.60°
B. 45°
C.30°
D. 29°

Answer: A



Solution:

Solution:
Given, for the earth's magnetic field, vertically component (B,) = V3 x horizontal component (By)
Since, angle of dip (0) is given as

H =
= @ =tan"YV3) = =60°

Question 29

The magnetic flux linked with a coil at any instant ¢ given by
¢ =513 —100¢. The emf induced in the coil at ¢ = 2s is

Options:
A. —-40V
B. 40V

C. 140V
D. 300V

Answer: B

Solution:

Solution:

Given, magnetic flux linked with coil at any instant ¢,

¢ =583 -100¢

Accordcijr:ﬁg to Faraday's law of electromagnetic induction, induced emf,
_99 _ _d 3

e= g dt(St 100¢)

= —(15¢%> - 100)

= —(15 x 22 — 100)[Atl'— 25]

= —(60—-100) =

Question 30

The variation of induced emf (F) with time (¢) in a coil if an short bar
magnet is moved along its axis with a constant velocity is best
represented as




Options:
A.

F 2

-
—

Answer: B

Solution:

Solution:

+ve

Initially, the magnet moves towards the coil, the magnetic flux (¢5) increases and due to this, the negative induced emf

_—=d¢. . .
[e= i ] is also increases.



When the magnet moves inside the coil, the increase in ¢z goes up to maximum value. This shows that the emfe
induced reaches at its maximum negative value. After this, ¢ starts decreasing. Thus, e becomes positive and its
maghnitude starts increasing, i.e. there is a change in polarity of mathrm emf( F) as the magnet passes through other
side of coil.

Hence, correct variation of induced emf with time ¢ is shown in the graph given in option (b).

Question 31

The stress at which extension of a material takes place more quickly as
compared to the increase in load, is called

Options:

A. elastic point

B. plastic point

C. breaking point

D. None of the above

Answer: D

Solution:

Solution:

The stress at which extension of a material takes place more quickly as compared to the increase in load (i.e. small
increase in stretching force) is known as yield point. A small increase in stress beyond the yielding point will give rise to a
large elongation. Hence, option (d) is correct.

Question 32

The bulk modulus of a spherical object is B. If it is subjected to uniform
pressure p, then the fractional decrease in radius is

Options:

A B

B.

3p
3p
B
Jol
C. 35
Lid

D'B

Answer: C

Solution:



Solution:
Given, bulk modulus of a spherical object = BlLet a solid sphere of radius R.
Then, its volume,
AV _  3AR\,..__ .n. Az _ Ax
PZ= X0 = 5ol

Question 33

The displacement-time graph of a moving particle is shown below. The
instantaneous velocity of the particle is negative at the point

|

Displacement

A

O

¥

Options:
A E
B. F
C.C
D. D

Answer: A

Solution:

Solution:

(a) According to given graph, point D represents the maximum displacement from origin and the slope of (x — ) graph
is zero and hence, the velocity is zero at point D.

While at point £, the slope of graph is negative, therefore the velocity at point £ is negative.Hence, the correct option is
(a).




Question 34

The heart of a man pumps 5L of blood through the arteries per min at a
pressure of 150 mm of mercury column. If the density of the mercury be
13.6 x 103kg /m3 and g = 10m / s2, then the power of heart (in watt) is

Options:
A. 1.50
B. 1.70
C.2.35
D. 3.0

Answer: B

Solution:

Solution:
Given, heart pumps blood in volume per minutes,
AV =5L/min

-3
AV = 5x 10

3
60 /s

s 7\

Area (A) 7 Vo 1 [
. \J

— |/ —
(Arteries)

Here as shown in figure, area of arteries is A and velocity of blood is v. Thus, the volume flows per second inside arteries

is given by (A.v).

Height of mercury, column, hHg =150mm

=150x10"3m

Density of mercury, p,,, = 13.6 x 103kg / m?

and g =10m/s?

Power (in watt) = ?

In this case, we find instantaneous power, P

=F.V ... (i)

Since, F = pressure X area

and pressure = hHg.pHg. g

Put these values in eq. (i), we get

P=hHg.pHg.g.(A.v) ........ (ii)

=150 x 1073 x 103 x 10 X
_(15) x (136) x (

c 5) x 1073
=1700x 103 =1.70W

Question 35

A light wave travels from glass to water. The refractive index for glass
and water are 3/2 and 4/ 3, respectively. The value of the critical angle
will be



Options:

.1, 8
A. sin (9)

-1, 9
B. sin (8

11
C. sin (2)

1,3
D. sin (4)

Answer: A

Solution:

Solution:

Given, refractive index for glass, : 1, = 5

w

and refractive index for water, ;,u, = %
Since, light ray tavels from glass (denser) to water (rarer).

‘wHg = oo = wH
‘aMw g

If critical angle be /., then

sini. = ,ui =sini.= =
g

. s/n‘l(g)

Question 36

A convex lens in air produces a real image having the same size as
object. When the object and the convex lens are immersed in a liquid,
the real image formed is enlarged two times the object size. The
refractive index of the liquid is

Options:

11
12
12
11

A.

B.



[l O]

D.

Answer: B

Solution:

Solution:
According to given situation, formation of image from convex lens is shown below

Medium (air)
Ai"

BF

— U —> € V »
(Image)
(“AB=AB)
Here, u=-2f= —d(/et)
_d
2

By lens Maker's formula,

1 1 1

L= ttp-1(5- %)
f are 1 R2
=

(ablg = D)5

U

N|Q||—I\h|l—'\hll—'

g
(a,ug_ 1) ﬁ
2

=(15-1). ﬁ=>d=2R

n object and convex lens are immersed in liquid, then the image formed two times enlarged than object.
v
1 —_—

Wh
m
VES 2u

But object remains at distance, v = —d.

Consider, then the focal length of lens in liquid becomes £, then
1.1 1,1 1

172y u
=°f1=23—d( VU= —d)

Let refractive index of liquid is y, ,

0}

=

1 _ ,aMg

AT A

1 (L5 E

2 H a
2

> . 12

=




Question 37

The potential energy of a particle executing SHM is 2.5), when its
displacement is half of amplitude. The total energy of the particle is

Options:
A. 2.5)
B. 5.0
C. 7.5
D. 10.0J

Answer: A

Solution:

Solution:
Given, potential energy, U = 2.5/
If mass of particle be m

and amplitude be a, then

U=Llmw?a?=25= %mwza2

Lomwlat =5 ... (i)

According tom the problem, the position of particle from mean position is given as
a

X = —
2

Thus, the total energy,

T = (potential energy) + (kinetic energy)

= Zmw?x* + %mwz(a2 - x?)

208y2 .1 o 5 a2
mw(z) +2mw[a (2)]

NN NN [ =

mw?a? = % x 5[ From eq.(i)]

5/

Question 38

A horizontal stretched string fixed at two ends, is vibrating in its 5th
harmonic frequency according to the equation

y(x,t) = (0.01m)[s/n (62.8m~1)x]

[cos(628571) ]

Assuming, 1 = 3.14, the correct statement is

Options:

A. the number of nodes is 5.

B. the length of the string is 0.5m.

C. the fundamental frequency is 100 Hz.

D. the fifth harmonic frequency is 100 Hz.



Answer: D

Solution:

Solution:

Given, equation of wave,

y(x,t) =(0.01)[5in(62.8m~1) . x][ cos(628571) . ¢]
and m=3.14

Compare with standard equation given below,

we get

y(x, t) =(2a)sin(kx),coswt

w = 628571,

k=62.8m"1

_2n_"2x3.14
K 628

(A) According to the problem, string is vibrating in its fifth harmonic frequency, so there are 5 complete loops as shown in
the figure.Thus, total number of nodes =6

v
>
o
0}
5

Q
~+
>
o
S,
-
>
o
n
~+
o,
=

Q
—
o
-
ul
>
Q
-
3
o
=2
(@]
n

v
2/

m

[S2N)
o N
- U

undamental frequency, n,=

- nf=%.(2/)( v=%)

_ 628 1

=628 2x025 2017 .
(D) The fifth harmonic frequency, ns = 5(2—/)

= 5(20) = 100H~z

Question 39

In a current carrying long solenoid, the field produced does not depend
upon

Options:

A. number of turns per unit length
B. current flowing

C. radius of the solenoid

D. All of the above

Answer: C

Solution:

Solution:
The magnetic field due to current carrying long solenoid is given by



Radius of solenoid

B = yyni

where, n = number of turns per unit length

and i = current.

It is clear that B independent of radius of the solenoid.

Question 40

Above circuit shows a square loop ABCD with edge length a. The
resistance of the wire ABC is r and that of ADC is 2r. The value of
magnetic field at the centre O of the loop assuming uniform wire is

Options:

V21
3mna

V2 Ui
3mna ®

V21
ma

V2Ho1
e %

A.

C.

D.
Answer: B
Solution:
Solution:

Given, i= L+ h ....... (i)
" The length of part (ABC) is equal to length of part (ABD).
B

iy M

Here, resistance of part (ABC) is half that of part (ABD), i.e.
h =2k . (i)

Fromzeqs. (i) and (ii), we get
i /

[’1 = —, /2 = —
3 3
Magnetic field due to AB and BC wire should be equal,



Magnetic field due to straight wire,
12 ,
B=—(sina+sin
4rrr( A)
For wire AB,

From figure, a = 8 =45°,and MO =
_Ho

h, . .
S B,B=—.=(5/n45° + sin45°
A am /( )

N~

2 —
Uy 2V2.h
= Bag =, = Bsc
Also, the magnetic field due to AD and DC wire should be equal, i.e. B,p = By
For wire AD, .
My 2V2.h

AD = 2 DC
Net magnetic field at centre O is
Bnet = Bagt Bgc = Bap— Bpc
Since, (Byg+ Bge) > (Byp+ Bpo)
=, 2. = i
g 2V2 X (§/) X 2 o 2\/2.(§) X 2
net™ A" A
A - . | 4 /
V2Uyi

= bpet =

a
The direction of B,,,; will be inward to the plane of paper.

Question 41

A certain number of spherical drops of a liquid of radius r coalesce to
form a single big drop of radius R and volume V. If 7 is the surface
tension of the liquid, then

Options:

A. energy =4VT( %— %) is released

B. energy = 3VT{ %+ %) is absorbed

C. energy = 3VT( %— %) released

D. energy is neither released nor absorbed

Answer: C

Solution:

Solution:
According to problem, n small drop of radius r coalesce to form a big liquid drop of radius R. Since, the volume remain

same.
4 4

i 2op3 4 3
i.e. 3nR =nx 3nr
SR=rxn3... (i)
During the formation of big drop, surface area decreases and hence, the energy released.
Now, change in surface area,
AA=nxa4anr?— 4nR?
Therefore, energy released,
AE=Tx AA = Tx[nxanr?—4nR?]
= 4nTR2[—nr ]
R?-1
Using eq. (i), we get



1
= AE=4r[TR2(n3—1]
_ 2R _ 4\ _ 3l 1
= 4nTR(L - 1) =4nTR [ — %]
3 1 1 1

- 3 _1, 1_1
—(§-477R )7-[7 R] BVT[/’ R]

Question 42

For a certain gas, the ratio of specific heats is given to be y = 1.5. For
this gas

Options:

A. C,=

I PO P

5R
J

Answer: A

Solution:

Solution:
Given, ratio of specific heats,

Put the value of (C_V) from eq.(i) in eq.(ii),

we ge’é
P _

Cp = 7

Question 43

The focal lengths of the objective and the eyepiece of a telescope are
50cm and 5cm, respectively. Least distance of distinct vision is 25cm.
If the telescope is focussed for distinct vision on a scale placed at a
distance of 200 cm away from objective, then the separation between the
objective and the eyepiece is

Options:



A.100cm
B. 75cm

C. 70.8cm
D. 60.8cm

Answer: C

Solution:

Solution:

According to the problem, focal length of objective, f, = 50cm
Object distance, v, = —200cm

Image distance, v, =7?

Now, from lens formula,

1_1 1 1_1_ 1

fo Vo Up Vo fo Uo

1 _ 1 1
= —=_—+

Vo 50  (—200)

V, = %cm ........ (i)
Also, focal length of eyepiece,
fo=5cm,Ve=—-D=-25cm
Again for eyepiece, using lens formula,
1_1_ 1
fo Ve U

1 _1 1
= — = -

Since, the separation between objective and eyepiece is
L=|v,| + |uel
From eqgs. (i) and (ii), we get

200

L =220 22

= [ =70.83=70.8cm

Question 44

The angular resolution of a 10cm diameter telescope at a wavelength of
50004 is of the order of

Options:
A. 107 %rad
B. 10°rad
C. 10%rad
D. 10%rad

Answer: A

Solution:



Solution:
Given, diameter (aperture of objective),
a=10cm=(10x10"2)m
Wavelength, A = 50004 = 5000 x 10~19m
The angular resolution of telescope,
46 = 1.22A

- a
1.2 x500x 1010

10 x 1072

=6.10 x 10~%rad
Hence, option (a) is correct.

Question 45

If an electron is going in the direction of magnetic field B with the
velocity v, then the force on electron is

Options:

A. zero

B. e(v-B)
C.e(v xB)

D. None of these

Answer: A

Solution:

Solution:

As given in problem, an electron is moving in the direction of magnetic field (B).
Hence, 8 = 0°

The expression of force is

F=qvBsinf ......... (i)

Since, v parallel to B,/.e8 —0°

Therefore, sin@ — sun0° =0

From eq. (i), we get

F=qvB(0)=F=0



w

0

w

-

Question 46

Y
B

>X
In above figure electron enters into magnetic field 5. It deflects in the
direction

Options:

A. + ve x-direction
B. -ve x-direction
C. +ve y-direction
D. -ve y-direction
Answer: D

Solution:



Solution:
The force on electron (e ™) must be acting in the —y - direction initially (according to Fleming's left hand rule).
e |

Y T e S |
|

Y’ar

Since, B is along —Z - direction,
v is along + x - direction.
.. Force on electron is in —y - direction.

Question 47

The forbidden energy gap in conductor, semiconductors and insulators
are EG;, EG, and EGj;, respectively. The reation among them is

Options:
B. EG; > EG, > EGj;

C. EG, <EG, < EG;



D. EG1 < EG2 > EG3
Answer: C

Solution:

Solution:

Substance Forbidden energy gap

Conductor EG(Zero or very small)

Semiconductor | EG,(Ge = 0.2eV,Si = 0.7eV )

Insulator EG5 (Very large)

It is clear from above observations,
EGl < EGz, EG3

Question 48

The dominant mechanisms for motion of charge carriers in forward and
reverse biased silicon p — n junctions are

Options:

A. drift in forward biased, diffusion in reverse bias
B. diffusion in forward biased, drift in reverse bias
C. diffusion in both forward and reverse bias

D. drift in both forward and reverse bias

Answer: B

Solution:

Solution:

In forward bias, depletion layer decreases and the diffusion takes place which results the electric current from p-side to
n-side.

So, the diffusion current increases while drift current remains constant in forward bias. In reverse bias, the width of
depletion layer increases, so the diffusion becomes more difficult, so net current (in very small magnitude) is due to the
drift.



Therefore, dominant mechanisms for motion of charge carriers, diffusion in forward bias and drift in reverse bias.

Question 49

A mixture of light, consisting of wavelength 590 nm and an unknown
wavelength, illuminates Young's double slit and gives rise to two
overlapping interference patterns on the screen. The central maximum
of both light coincides. Further it is observed that the third bright
fringe of known light coincides with the fourth bright of the unknown
light. From this data, the wavelength of the unknown light is

Options:

A. 442.5nm
B. 398.4nm
C. 532.8nm
D. 672.3nm

Answer: A

Solution:

Solution:

Given, mixture of light consist of two wavelengths

(i) Known wavelength, A; = 590nm

(ii) Unknown wavelength, A, = ?

Since, central maxima of both light coincides.

Also, the third bright fringe of light of wavelength A;, coincides with the fourth bright fringe of light of wavelength A,.
Therefore, mA; = nyA;

Here, n;(known) = 3(unknown), n,(unknown) = 4

Put the values, 3 x 590 =4 x A,

= A, =4425nm

Question 50

A light ray travels through two media A and B having, refractive indices

of g and % respectively. If the thickness of the medium A is 4cm and

that of B is 6 cm, then the optical path length in the combined media
will be

Options:

R W
WS



37
C. 3

43

D.3

Answer: D

Solution:

Solution:
Given,

Physical Quantities Medium (A) Medium (B)

: . 4 3
Refractive index W =3 My =3

Thickness t; = 4cm 3 = Hem

Medium Medium

Light @ @

L *

ray

— 4 CcMm

w
r

6cnmn——

Optical path It is the distance travelled by light in vacuum in the same time in which, it travels a given path in medium.
. Optical path = 116 + 15

_ /4 3 _43
—(§><4)+(§X6)— 3

Question 51

For the reaction, N, + 3H, = 2NH; + Heat

Options:



A. K, = K¢
B. K, = K.(RT) "1
C. K, = Kc(RT) 72
D. K, = K.RT
Answer: C

Solution:

Solution:

Relation between K, and K¢ is as folows

KoKc(RT) An

where, K, = equilibrium constant when concentrations at equilibrium are expressed in atmospheric pressure.
Kc = equilibrium constant when concentrations at equilibrium are expressed in molarity.
R = gas constant

T = temperature

A n = the changed in number of moles of gas molecules.

[ An = number of gaseous moles in product- number of gaseous moles in reactant]

For reaction,

N>(g) +3H5(9) = 2NH5(g) + Heat

Kp = KC(R7-)2—(1+3)

K, = Kc(RT)™2

Hence, correct answer is (c).

Question 52

The pH of a solution is increased from 3 to 6, its H *ion concentration
will be

Options:

A. reduced to half

B. doubled

C. reduced by 1000 times
D. increased by 1000 times

Answer: C

Solution:

Solution:

(c) If pH of solution increased from 3 to 6, H *ion concentration will be reduced to 1000 times.
pH = —log[H "]
[H*]whenpH =3,
3=-log[H "]

antilog (=3) =[H™*] ........ (i)
1073 =[H*]....... (i)

Also, [H *]when pH =6,

6 =—log[H *]

antilog (—6) =[H *]

1076 =[H*]....... (ii).....(ii)



From (i) and (ii), it can be seen if pH is increased from 3 to 6, H * concentration will be reduced by 1000 times.

Question 53

Hess's law deals with

Options:

A. change in heat of reaction

B. rate of reaction

C. equilibrium constant

D. influence of pressure on volume of a gas

Answer: A

Solution:

Solution:
Hess's law deals with the change in heat, in a given chemical reaction.
Hess's law can be written as

AH® = Z AH,,

where, AH® = heat obsorbed / evolved and

Z AH,, = sum of heat absorbed or evolved in individual n steps of reaction.

Question 54

A reaction is not feasible, if

Options:

A. AH is positive and A S is also positive
B. AH is positive and A S is negative

C. AH is negative and A S is also negative
D. AH is negative and A S is positive

Answer: B

Solution:



Solution:

A reaction is not feasible or non-spontaneous, if enthalpy (4H) is positive and entropy change (45) is negative because
AG (Gibb's free energy change) will be positive.

The changes in Gibb's free energy is given as

AG=AH—-TAS =(+ve) — T(—ve)

AG =+ve

Hence, AG will be positive for non - spontaneous reaction.

Question 55

Polymerisation reaction is initiated by strong bases or C4HglLi or
Grignard reagent known as

Options:

A. free radical polymerisation

B. step growth addition polymerisation
C. cationic addition polymerisation

D. anionic addition polymerisation

Answer: D

Solution:

Solution:

Anionic addition polymerisation is initiated by strong base or C;HgL/ or Grignard reagent as it involves initiation with
anions. In this type of polymerisation monomers react with strong electronegative groups (strong bases, G;HgLi or
Grignard's reagent).

Question 56

Synthetic rubber that can be prepared by polymerising ethylene
chloride and sodium polysulphide is known as

Options:

A. buna-S
B. thiokol
C. buna-N
D. neoprene

Answer: B

Solution:



Solution:
Thiokol is a liquid elastomer formed by polymerisation of ethylene chloride and sodium polysulphide.
It has low moisture permeability.

HS (CH,CH,OCH,OCH,CH, SS) ,
CH,CH;0CH,0CH,CH; SH

Question 57

The correct order of second ionisation potential of C,N,O and F is

Options:

ALF>0>N>C
B.O>F>N>C
C.C>N>0>F
D.O>N>F>C

Answer: B

Solution:

Solution:

The correct order of second ionisation potential of C, N, O, F is

O>F>N>C

The electronic configuration of N, O, F, and C are as follows

Nitrogen (N) — [ Hel2s2,2p3

Oxygen (0) — [Hel2s2,2p*

Fluorine (F) — [Hel2s2,2p>

Carbon (C) — [ He]2s2,2p?

After removing one electron the configuration will be :

Nitrogen (N*) — [ Hel2s2,2p3

Oxygen (0O*) — [Hel2s2,2p3

Fluorine (F*) — [ Hel2s2,2p*

Carbon (C*) — [He]2s2,2p?

In nitrogen after removing one more electron, only one electron will be left in outermost p-subshell.

In oxygen, after removing one more electron the atom will become unstable as it will loose its half-filled stable
configuration and will be left with only 2 electrons in valence p-subshell. So, have very high IP (lonisation potential). In
fluorine after removal of one more electron, it will occupy stable half-filled configuration and at last in carbon, after
removal of one electron it will have ideal gas configuration. Hence, electron will be easily removed. So, it will have lowest
second ionisation potential.

Question 58

Match list-I with list-II and select the correct answer using the codes
given below



List-I List-Il

A. Fullerene . Lanthanoid

B. Promethium | Il. Actinoid

C. Water [ll. Allotrope

D. Lawrencium | [V. Lewis base

Options:

AA-III,B-I,C-1V,D-1I
B.A-III, B-II,C-1V,D-1
C.A-II,B-1,C-1V,D-1II
D.A-II,B-III,C-1,D-1V

Answer: A

Solution:

Solution:

(A) Fullerene is the allotrope of carbon. Its molecular formula is mathrm Cgo and has a shape like soccer ball. It contain
twenty six-membered rings and twelve five-membered rings.

. Correct match of (A) is lll.

(B) Promethium is a lanthanide with atomic symbol Pm and atomic number 61 .

. Correct match of (B) is I.

(C) Water is a Lewis base as it contain two lone pair of electrons.

LN
H =

.. Correct match of (C) is IV.

(D) Lawrencium is a actinoid with symbol Lr and atomic number 103 .
. Correct match of (D) is Il.

Hence, correct option is (a).




Question 59

Which one does not exhibit paramagnetism?

Options:
A. NO,
B. NO

C. CIO,~
D. ClIO,

Answer: C

Solution:

Solution:

C/0, is diamagnetic in nature. It will not possess paramagnetism.Paramagnetism is due to presence of atleast one
unpaired electron in molecule. Molecule with odd nhumber of electrons will have atleast one unpaired electron.

Total number of electrons in

NO,:7+ 8 x 2 =23 electrons

NO:7 + 8 =15 electrons

C/O, :17 +8 x 2 + 1 = 34 electrons

C/0,:17 + 8 x 2 = 33 electrons

" NO,, NO and C/0,, has odd number of electrons and therefore, paramagnetic in nature while C/O, has even number
of electrons and therefore exhibit diamagnetism.

Question 60

The non-metal which is not affected by NaOH.

Options:
A. Si
B.S
C.P
D.C

Answer: D

Solution:

Solution:

Carbon is not affected by NaOH. When carbon dioxide react with sodium hydroxide (NaOH) then oxidation state of
carbon does not get affected.

:+4C02 + NaOH — Naz+4CO3




Question 61

According to Bohr's theory, the energy required for the transition of H-
atom from n = 6 to n = 8 state is

Options:

A. equal to energy required for the transition from n =5 to n = 7 state
B. equal to energy required for the transition from n =7 to n = 9 state
C. less than in option (a)

D. None of the above

Answer: C

Solution:
Solution:
According to Bohr's theory, the energy required for transition of H-atom from n =6 to n = 8 is given as
1 1 1 1
Ag, » 8 =13.6elV|—=—-—=|=13.6eV|—=—-—=
6 nt nzz] [62 82]
=13.6eVx 0.012 = 0.1652eV ........ (i)

(a) Energy for transition of H-atom electron from n=5to n=7.
Aes>7 = 13.6ev[i - i]
52

72

=13.6eV/x 0.196
A&s -7 =0.266
Energy for transition from n =5 to n =7 is not equal to transition from n=6 to n = 8.
(b) Energy for transition from n=7to n =9,
AeT »9 = 13.6ev[l -t

72 9?2
=13.6el/x 0.0081 = 0.1096¢eV
. Energy for transition from n =7 to n = 9 is not equal to transition from n =6 to n = 8.
(c) The transition from n = 6 to n = 8 has energy less than transition from n=5to n=7.
.. Option (c) answer is correct.

Question 62

The correct set of quantum numbers for 4d-electrons is

Options:

1
A. 4,3,2,+§

B.4,2,1,0

1
C. 4,3, 2,+§

1
D.4,2,1, >

Answer: D



Solution:

Solution:

For a 4d orbital,

n (principal quantum number ) =4

/ (azimuthal quantum number)

= 2 since for d-orbital, /=2

m (magnetic quantum number) ranges from —/ to/, i.e. from —2 to +2

m= -2 -1 0 +1 +2
d-orbital
. 1 1
S (spin quantum number) can be +§ or —5
So, set of quantum number for 4d-electrons are 4 ,2,1 and _71

Question 63

In piperidine
ER
< NH
/

the hybrid state assumed by N is

Options:
A. sp

B. sp?
C.sp3
D. dsp?

Answer: C

Solution:

Solution:
In piperidine,

a-n
i
H
N has three o-bonds and 1 lone pair.
Formula for finding hybridisation is as follows :
Number of lone pair + number of o-bond + coordinate bond
Hybridisation of N in piperidine =1+3+0=4
- Hybridisation = sp3

Question 64



A binary liquid solution is prepared by mixing n-heptane and ethanol.
Which one of the following statement is correct regarding the behaviour
of the solution?

Options:

A. The solution is non-ideal, showing + ve deviation from Raoult's law.

B. The solution is non-ideal, showing - ve deviation from Raoult's law.

C. n-heptane shows +ve deviation while ethanol shows - ve deviation from Raoult's law.
D. The solution formed is an ideal solution.

Answer: A

Solution:

Solution:

The solution prepared by mixing n-heptane and ethanol are non-ideal as n-heptane is non-polar and ethanol is polar. The
stronger force of attraction between n-heptane- n-heptane and ethanol-ethanol are replaced by weaker force of
attraction between n-heptane-ethanol in solution. Therefore, there will be increase in escaping tendencies of liquid
molecules into vapour-phase which will increase vapour pressure more than expected value from Raoult's law. So, a
positive deviation is observed.

Question 65

Na/C-H-OH

: CONH.,

The product [Z] is
Options:

A.

<@>7(:H;.;OHL.

B.

@}COOCQH.J

C.



D.

o

Answer: C

Solution:
Solution:
Benzamide on reduction with sodium/ethanol produce benzyl amine as major product.
CONH, CH,—NH,
Na/ethanol
— ~»
Benzamide Benzyl amine

Question 66

The class of medicinal products used to treat stress is

Options:

A. analgesics

B. antiseptics

C. antihistamines
D. tranquilizers

Answer: D
Solution:
Solution:

Tranquilizers are used in treatment of stress. These affect the central nervous system and induce sleep in patients. They
are also called psychotherapeutic drugs.

Question 67

In AgBr crystal, the ion size lies in the order Ag* < < Br~. The AgBr
crystal should have the following characteristics



Options:

A. defectless (perfect) crystal
B. Schottky defect only

C. Frenkel defect only

D. Both (b) and (c)

Answer: D

Solution:

Solution:

AgBr show both Frenkel and Schottky defect. Due to small size of Ag*, ions misses from their lattice point and can
occupy interstitial sites. Hence, due to missing of ions from their lattice points, Schottky defect arises and Frenkel defect
arises when the missing ions occupy interstitial sites.

Question 68

Which of the following statement is not true about the hexagonal close
packing?

Options:

A. The coordination number is 12.

B. It has 74 % packing efficiency.

C. Tetrahedral voids of the second layer are covered by the sphere of the third layer.

D. In this arrangement spheres of the fourth layer are exactly aligned with those of the first
layer.

Answer: D

Solution:

Solution:
Hexagonal close packing (hcp) can be arranged by two layers A and B one over another as shown in below figure.

A B A B
.. First layer and fourth layer are not exactly aligned.
Coordination number of an atom in hcp is 12 and packing fraction is 74 % . The tetrahedral voids of second layer are

covered by sphere of third layer.
Hence, statement (d) is incorrect.




Question 69

The half-life of two radioactive nuclides A and B are 1 and 2 min
respectively. Equal weights of A and B are taken separately and allowed
to disintegrate for 4 min. What will be the ratio of weight of A and B
disintegrated?

Options:
A 1:1
B. 1:4
C.1:2
D. 1:3

Answer: B

Solution:

Solution:
Let weight of A and B be xg.
Half-life of A is 1 min that means it take 1m/in for compound A to be half of its initial amount.

- Weight of A after 1 min = %(g

After 2 min, it will be = %g

and similarly after 4 min, weight of A will be 1—’29

Also, half-life of B is 2min that means, it take 2 min for compound B to be half of its initial amount.
- Weight of B after 2min = )—(g

- Weight of B after 4min = Zg

.. Ratio of compound A and B disintegrated will be
_ Weight of compound A X . X_ X

weight of compoundB 16 4 16
. Ratio will be 1:4.

Question 70

A piece of wood when buried in Earth had 1% !%C|t; = 5760.years |. Now

2
as charcoal, it has only 0.25 % 14C . How long has the piece of wood been

buried?

Options:

A. 9133 years
B. 11520 years
C. 5760 years
D. 17280 years



Answer: B

Solution:

Solution:
(b) The half-life t; of C'* is 5760 years.

2
Initial amount of C1% is 1%

Final amount of mathrm €% is 0.25%
_ 2303 a
R

where, kK = rate constant, a = initial amount of reactant,

a — x = amount left/final amount of reactant leftand ¢ = time taken.

Also, k = 0'6t932 ......... (ii)

1

2

From (i) and (ii),

0.6932 _ 2.303I a
t t a—x

0.6932 _ 2303, = 1
5760 . ¢ 9025

_ 2303 _
= t= 06932 log(4) = 11520yr

5760

Question 71

One of the most widely used drugs in medicine iodex is

Options:

A. methyl salicylate
B. ethyl salicylate

C. acetyl salicylic acid
D. None of the above

Answer: A

Solution:

Solution:
Methyl salicylate is used as medicine in iodex for treatment of headaches and for sprains, aches and bruises.

Question 72



O

! H
Ph + NaOH (conc.)
. |

OH

O Na’
Ph

0
The reaction is known as

Options:

A. Cannizzaro's reaction

B. crossed Cannizzaro's reaction

C. internal crossed Cannizzaro's reaction
D. Aldol condensation

Answer: C

Solution:

Solution:
When 2-oxo0-2-phenylacetaldehyde is treated with agueous NaOH, it undergoes intramolecular cannizzaro reaction in

which one carboxyl group is reduced to alcohol and other carboxyl group is reduced to sodium salt of carboxylic acid.
Mechanism

Firstly, base NaOH attacks on carboxyl carbon of aldehyde (as aldehyde is more electrophilic)



O

O
m OH
Ph —  ph .
A |

O~

2-o0x0-2-phenylacetaldehyde

Second step involves migration of H*ion on ketone carbon.

O 20
Ph Ph
g@ O

At last H™ transfer occur intramolecularly.

0° OH
ph/ﬁ\[(g\x HYN H y tranafer; F’h)\n/ O"Na”
O O

Sodium salt of
2-hydroxy-2-phenyl
ethonic acid

Question 73

The ion that cannot be precipitated by HCI and H,S

Options:

A. Pd2+



B. Zn2+
C.Ag "™
D. None of these

Answer: D

Solution:

Solution:
Lead (Pb%*), zinc (Zn?*), silver (Ag *)can be precipitated by HC/ and H,S.
Hence, answer will be none of the above.
(a) Lead cation react with hydrochloric acid to give white ppt. of lead chloride.
Pb2* + HCl — PbCl, i)

(Whiteppt.)Leadchloride
Lead cation reacts with hydrogen sulphide to form insoluble ppt. of lead sulphide.

Pb2* + H,5—  PbS L
Leadsulphide

(b) Zinc cation react with HC/ to give white ppt. of zinc chloride.
Zn?* + HCl— ZnCh |

Zincchloride
Zinc cation reacts with H, 5 to give yellowish ppt. of zinc sulphide.
Zn** +H,S— _ zZnS 1

Zincsulphide
(c) Silver cation reacts with hydrochloric acid to give white ppt. of AgC/ (silver chloride).
Agt + HCl — AgCl/ l

(Whiteppt.)Silverchloride
Silver cation react with hydrogen sulphide to form black colour ppt. of Ag,mS5S (silver sulphide).
Agt + H,S— AgS l

Silversulphide

Question 74

The geometrical isomerism is shown by

Options:
A.
CH,
e
B.
CH,
7
CHCI
7



CHCI

o

Answer: D
Solution:
Solution:

Geometrical isomerism is exhibited by
(i) compounds having C=C

(ii) the two groups attached to same carbon atom should be different.
(a), (b) and (c) have same two groups attached to one carbon atom.

H

o—H
(Y

(b

CHCI

oo

CHCI
(d)

<2

with C carbon both group are
hydrogen atoms

with C carbon both group are
hydrogen atoms

with C carbon both group are
same

Both the carbon of double bond
have different group



Hence, they will not show geometrical isomerism.

Question 75

A dibasic acid containing C,H and O was found to contain C = 26.7 %
and H = 2.2% . The vapour density of diethyl ester was found to be 73 .
What is the molecular formula of the acid?

Options:
A. CH,0,
B. C,H,0,
C. C3H30,4
D. C4H40,

Answer: B

Solution:
Solution:
First we need to find empirical formula.
Percentage of elements Hoaits Convert % to Divide mass by molar masses to Divide all moles with smallest
present grams find moles number of moles
0.267 0.022
26.7% C 0.267g e 0.022 T 1
0.022 0022
2.2% H 0.022g TR 0.022 o 1
o sy 071 _ 0.044
71.7% o} 0.71g — = 0.044 s~ 2

L CH:0=1:1:2
Hence, empirical formula is CHO,.

Molecular mass of diethyl ether is (GHsOC,Hs) 2 X 73 = 146u

.. Formula mass of ethyl group =29u

In diethyl ether two ethyl group must have replaced the H-atom of dibasic acid.

.. The molecular mass of acid = Molecular mass of diethyl ether —(2 X mass of ethyl group ) + mass of hydrogen
=149 -(2x29) +2=90u

. Molecular formula of acid
_ Molecular mass of acid

" Empiricial mass formula
9 x CHO,

X CH02

T(12+1+16x%x2)

0
=EXCH02=2XCH02

. Molecular formula of acid = GH,0,

Question 76

For the molecular formula C5H;, possible structural isomers are



Options:
A.6
B.3
C.4
D.5

Answer: A

Solution:

Solution:
The number of possible structural isomers of GsH;q are 6. Structural isomers are isomers having different atomic
arrangement (structure) but have same molecular formula.

A e LT

(I) Pent-2-ene (Il) Pentene
\J%\ Q
() 2-methylbut-2-ene (IV) Cyclopentane
[:/
(V) Methyl! cyclobutane (V) 3-methylbutene

Question 77

The octane number of petrol generally available is

Options:

A. 20 to 40
B. 40 to 60
C. 80 to 100
D. 100 to 120

Answer: C

Solution:

Solution:

The octane number of petrol generally available is 80-100. Regular (the lowest octane fuel) has octane number 87 ,
midgrade (middle range octane fuel) has octane number 89-90 and premium (the highest octane fuel) has octane
number 91-94.




Question 78

Nitrobenzene on electrolytic reduction in strongly acidic medium gives

Options:

A. aniline

B. p-aminophenol
C. m-nitroaniline
D. nitrosobenzene

Answer: B

Solution:

Solution:

Nitrobenzene on electrolytic reduction in strong acidic medium will give p-aminophenol. This conversion takes place in
two steps.

Step 1 Nitrobenzene reacts with conc. 4,50, to produce phenylhydroxylamine.

NNZ# e
conc.H,SO 4 @
Nitrobenzene Phenylhydroxyl amine

Step 2 Phenylhydroxyl amine rearranges to form p-aminophenol.

NH,
Rearrangement @
OH

p-amino phenol

OH
"4
NH




Question 79

Catalyst increases rate of reaction because

Options:

A. it decreases AH

B. it increase AH

C. it decreases activation energy
D. it increase activation energy

Answer: C
Solution:
Solution:

A catalyst increases the rate of reaction by decreasing the activation energy. This is also known as threshold energy. It is
the minimum amount of energy for a effective collision to occur.

Question 80

A first order reaction has half-life of 14.5 min. What percentage of the
reactant will remain after 24 min ?

Options:
A. 68.2%
B. 18.3%
C.31.8%
D. 45.5%

Answer: C

Solution:
Solution:
For first order reaction, rate constant is given as
2.303 a ‘
k= log ——— .........
;09 @—x) (i)

(a= amount of reactant used and a — x = amount of reactant left after time ¢ )
Given, t, ( half-life ) = 14.5min

2
— 0.6932 (for first order reaction)

L
2



0.6932

14.5& = P k =0.0478min"1
From (i),

-1 _ 2.303 100%
0.0478min >amin log P
0.0478 x 24

>3 =IoglOO—Iog(a—x)[Iog%=Ioga—|ogb]
0.4982 =2 —log(a — x)

1.5=log(a—x

antilog(1.5) = (a — x)

31.8% =(a— x)

" 31.8% of reactant will remain after 24 min.

Question 81

The oxidation state of sulphur in Caro's and Marshall's acid are
respectively

Options:
A. +4,+6
B. +8,+6
C. +6,+6
D. +6,+4

Answer: C

Solution:

Solution:
The formula for Caro's acid is H,SOs.Structure of Caro's acid

O
H—0—5H—0—0—H

0O

Oxidation number of sulphur in H,505 is : x + 3 (oxygen) +2 (oxygen in peroxide bond)+ 2(hydrogen) = 0
X+ 3(-2)+2(-1)+2(1) =0

X—6-2+2=0

X=+6

The formula of Marshall's acid is H,5,0g.

O O

H—O—‘S —0—0—S—0—H
O O
Oxidation number of sulphur in H,5,05 is : 2x + 6 (oxygen) +2 (oxygen in peroxide bond)+2(hydrogen) =0
2x+6(-2) +2(-1)+2(1) =0
2x—=12+(-2)+2=0
2x=12=x=+6
.. Oxidation numbers of sulphur in Caro's acid and Marshall's acid are +6 and +6 respectively.

Question 82



When water is electrolysed, hydrogen and oxygen gases are produced. If
1.008g of H, is liberated at cathode. What mass of O, is formed at the
anode?

Options:
A. 4q

B. 8g

C. 16g
D. 32¢g

Answer: B

Solution:

Solution:

When water is electrolysed, H, gas and O, gas are liberated in ratio 2:1.
Electrolysis

2H,0 — 2H, + O,
_ Number of moles o fH,

_ Number ozmoles 0,
B 1
Number of moles =

weight
i Molecular mass
weight of H, 9 1 iaht of 0,
= = weij
Molecular mass of H, 2 elght o Molecular mass of O,
1.008 _ weight of O,
4 32

= Weight of 0, = M =8.016g

“. Amount of O, liberated at anode is 8.016g = 8g

Question 83

The pK;, and pK,, values of alanine are 2.3 and 9.7 respectively. The
isoelectric point of alanine is

Options:
A. 3
B.7
C.8
D.6

Answer: D

Solution:



Solution:
Isoelectric point can be calculated as :

Isoelectric point = %[p/(al + Pk,

.~ Isoelectric point = %[2.3 +9.7] = % x12=6

Question 84

Consider following statement about enzymes.

I. Enzymes lack in nucleophilic groups.

II. Enzymes are highly specific in catalysing reactions.

IT1I. Enzymes catalyse chemical reactions by lowering of activation
energy.

IV. Pepsin is a proteolytic enzyme.

Correct statements are

Options:

A. (I) only

B. (I) and (IV)

C. (I) and (III)

D. (II), (III) and (IV)

Answer: D
Solution:
Solution:

The only incorrect statement is (). Enzymes possess nucleophiles. e.g. amino acids like lysine, histidine etc. serve as
nucleophile and are active sites of enzymes.

Question 85

On strong heating lead nitrate gives

Options:

A. PbO,, PbO, NO,
B. PbO,NO,, O,
C. PbO,NO, O,

D. PbO,NO, NO,

Answer: B



Solution:

Solution:
On heating lead nitrate, it decomposes to form lead oxide (PbO), nitrogen dioxide (NO,) and oxygen (0,).

2Pb(NO,), -5 2PPO +4NO, + O,

Question 86

A pale blue liquid is obtained by equimolecular mixture of two gases at
—-30°C is

Options:
A. N,O

B. N,O43
C. N,O,
D. N,Oq4
Answer: B

Solution:

Solution:
A pale blue liquid of M, 05 is obtained by equimolecular mixture of two gases at —30°C. These two gases are NO and
NO,.
NO +NO, S C N0
(Paleblue)

Question 87

The pair of elements with almost similar atomic radii is

Options:
A.Ti, Zr

B. Mo, W
C. Ni, Pd
D. Cr,Mo

Answer: B

Solution:



Solution:

Mo and W has similar atomic radius due to lanthanoid contraction. This contraction occur due to poor shielding effect of
4f-orbital due to which the electron in s-orbital are more attracted towards nucleus which will lead to decrease in size of
atom.

Question 88

The number of moles of KMnO, that will be needed to react with one
mole of sulphite in an acidic solution is

Options:

A.
B.

C.

vls Ul VN

o
—

Answer: A

Solution:

Solution:
The reaction with KMnO, and sulphite is as follows :
MnO; +5503~ +6HT —2Mn?* +5503~ + 3H,0

So, one mole of sulphite (503 ~) is needed to react with % mole of MnO,4 according to given reaction.
Note 2 moles of MnO, react with 5 moles of sulphite in acidic medium.

Question 89

A dibromo derivative of an alkane reacts with sodium metal to form an
alicyclic hydrocarbon. The derivative is

Options:

A. 2,2 dibromobutane
B. 1, 1 dibromopropane
C. 1,4 dibromobutane
D. 1,2 dibromoethane

Answer: C

Solution:



Solution:
Dibromo derivative of alkane react with sodium metal to form alicyclic hydrocarbon. This reaction is known as
intramolecular Wurtz reaction.

eg.

Na,
-

Dry ether

Br Br

Cyclobutane
1, 4-dibromobutane

.. Derivative is 1,4 - dibromobutane.

Question 90

H, / Lindlar's

X &«

catalyst
Na / liquid NH;
_)

H3 CC = CCHs

X and Y respectively are

Options:

A. cis, trans-but-2-ene
B. Both trans-but-2-ene
C. trans, cis-but-2-ene
D. Both cis-but-2-ene

Answer: A

Solution:

Solution:

2-butyne is treated with H, /Lindlar's catalyst to give compound X (cis -2-butene) and 2-butyne is treated with Na/ liq.
NHs to produce trans-2-butene (Y) as major product.

Note Lindlar's catalyst is H,/ Pd/ CaCOs which is used for hydrogenation of alkyne to form cis-alkene.



Ha/Lindlar's
H3C—C=C—CHjs catalyst % \:/
2-butyne cis but-2-ene
(X)
NH4/liq.NH;

Birch reduction

frans-but-2-ene
(Major product)
(Y)

Question 91

Which one of the following is correct for adsorption?

Options:

A. AG>0
B. AS>0
C. AS <O
D. AH>0

Answer: C
Solution:
Solution:

Entropy change (AS) is randomness of gas molecule which decreases when adsorption of molecules occur due to
restriction in their motion.therefore Delta S is negative or Delta S < 0.

Question 92

Which of the following is not an ore of iron?

Options:

A. Limonite



B. Cassiterite
C. Magnetite
D. Siderite

Answer: B

Solution:

Solution:

Cassiterite is not an ore of iron.Limonite is iron ore and is a mixture of hydrated iron (lll) oxide-hydroxide. Cassiterite is an
tin oxide mineral, SnO,.

Magnetite is an iron ore, Fe30,.

Siderite is an iron ore, FeCOs5.

Question 93

Which one of the following reaction is an example for calcination
process?

Options:

A. MgCO;-5 MgO + CO,

B. 2ZnS + 30, -»27Zn0 + 2SO0,
C.2Zn +0,-27Zn0

D. 2Ag + 2HCI +[O] -» 2AqgCl + H,0
Answer: A

Solution:

Solution:
The process of conversion of carbonate ore or hydroxide into its oxide by heating in absence of oxygen is known as
calcination.

MgCOs 4 MgO + CO, is an example of calcination process.

Question 94

Ellingham diagram represents

Options:
A. change of AH with temperature

B. change of AG with pressure



C. change of (AG — TAS) with temperature
D. change of AG with temperature

Answer: D
Solution:
Solution:

The Ellingham diagram represents change in free energy A G with temperature. It is a plot of Delta G vs temperature
which is used to choose reducing agents for metal extraction.

Question 95

Benzene vapour mixed with air when passed over V,05 catalyst as
500 ° C gives

Options:

A. oxalic acid

B. glyoxal

C. fumaric acid

D. maleic anhydride

Answer: D

Solution:

Solution:
Benzene when partially oxidised by \,Os in presence of air, amounts to phenol and when it undergoes a process of
complete oxidation by , O, it gives maleic anhydride.

OH

O O O Complete Partial
oxiaation oxigation E

4 .l

= V205
Maleic anhydride

Benzene Phenol

Question 96

Ozonolysis of 2, 3-dimethyl-1-butene followed by reduction with zinc and



water gives

Options:

A. methanoic acid and 3-methyl-2- butanone
B. methanal and 3-methyl-2-butanone

C. methanal and 2-methyl-3-butanone

D. methanoic acid and 2-methyl-3-butanone

Answer: B

Solution:

Solution:
Ozonolysis of 2, 3-dimethyl-1-butene gives methanal and 3-methyl-2-butanone as major product. Ozonolysis is a reaction
in which unsaturated bonds of alkene are cleaved by ozone ( O3) in presence of Zn/ H,O to give carbonyl compounds.

O3
/ Zn/H EG

» HCHO +

Methanal
O

2. 3-dimethvyl-1-butene
y 3-methyl-2-butanone

Mechanism
Step 1 Nucleophilic mC = C attacks the positive [O] of ozone while negative [O] of ozone attack other end of C = C.

i
4 8 |
\_ L.\S){j O“'-HO
2-3-dimethylbutene Ozone Molozonide

Step 2 The cyclic molozonide rearranges itself to ozonide.



>

N —

U
0O O
B & . 7
Molozonide Ozonide

Step 3 In last step, ozonide decompose to form carbonyl compounds in presence of Zn/ H,O.

O N\ 4 HCHO +

L N
. 0 \ Methanal

ki

O J-methyl-2-butanone

Question 97

Standardisation of Na,S,03 using K,Cr,0, by iodometry, the equivalent
K2CF207 is

Options:

A. molecular weight /2

B. molecular weight /6

C. molecular weight / 3

D. same as molecular weight

Answer: B
Solution:
Solution:

The reaction takes place when Na,S,0s is standardised using K5Cr, 05 is as follows :
4Cr,03~ +35,03~ +26H* — 6503~ +8Cr** + 13H,0



The oxidation state of chromium in K;Cr,0; changes from +6 to +3. The net change in oxidation number per formula
unitis 6 .

. Value of n - factor = 6

Molecular weight

n — factor

Equivalent weight, E =
_ Molecular weight
a 6

Question 98
The IUPAC name for the complex Na[BH(OCH3)3] is

Options:

A. sodium hydridotrimethoxoborate (III)
B. sodium hydridotrimethoxoyborate (II)
C. sodium hydridotrimethoxoboron

D. sodium hydridotrimethoxoborate (III)

Answer: A
Solution:
Solution:

IUPAC name of Na[ BH( OCHs)5right] is sodium hydridotrimethoxoborate (1l1).
The ligand OCH5 is named as methoxo.

Question 99

The oxidation number of iron in Fe,y[Fe(CN)gl3 are respectively

Options:
A +2,+3
B. +2,+2
C.+3,+3
D. +3,+2

Answer: D

Solution:

Solution:

In Fe,l Fe(CN)gls, the counter ion and complex iron has different oxidation state.
Fe, Fe(CN)gly — 4Fe3* +3[Fe(CN)gl4~

- Counter iron will have +3 oxidation state.



.~ In complex ion,

X+6(CN) =—

X+6(-1)=—-4=>x=+2

- In complex, iron has +2 oxidation state.

- Oxidation number of iron in Fe, [ Fe(CN)gl; are+3 and +2 respectively

Question 100

The numbers of bridging carbonyl group in Fe,(CO)qg has

Options:
A. one
B. two
C. three
D. four

Answer: C

Solution:

Solution:
The number of bridging carbonyl group in Fe(CO)q4 is 3.

COCO o

A AN

OC —Fe —CO
,/ \DC/ \CO

Fe,y(CO)q4 is an inorganic compound. IUPAC name of Fe,(CO)q is diironnonacarbonyl.

Question 101

If between two numbers, two geometrical mean G; and Gz and
G§ G2
arithmetic mean A are placed, then the value of G_ + G—z is
2 1

Options:

A
A‘j

B. A
C. 2A
D. None of these

Answer: C



Solution:

Solution:
Let a and b are two numbers.
Given, G; and G, are two geometric mean between a and b.
-~ a, Gy, Gy, b are in GP.
' t,=ar’ =1 (nth term or GP)
1

b=a.r"1=r=(2)3
19 21
Gl=ar=ax(§)3=a3b3
2 12

R Y R W
Gz—ar—a(a) =a3b

.. A be the arithmetic mean of a and b.

_a+
2
Gf G3
Now, the value — + —=
G G
4 2 2 4
3 43 3 43
_a.b ) b

Question 102

2(1 + 22)

The value of 4 + 2(1 + 2)log 2 + 3

3
+%(I092)3+.....is

(I

Options:

A. 10

B. 12

C. log(32-42)
D. log(22-32)

Answer: B

Solution:

Solution:

4+2(1+2)/0g2+ 2(12;'22)( log2)?
+2(13—+|23)(/og2)3+ .......

- 2(1+1)+2(1+2)/og2 + 2(12;,22)(/@2)2
+2(13—+|23)(/og2)3+ ........

= 2[1 +/0g2 + (/029I2)2 + (/o3g|2)3 ...... ]
+2(1 +2/092 + (2/‘;?2)2 + (2}‘;’?2)3 + )

0g 2)2



o x2 | X3
ceX¥=14+x+ 37 + 3T
- z[e/0g2] + 2(62/ag2)
— 2(2/oge) + 2[(22)/0515][ a/Oer — blogea]
=2.2+2.2% " /og.e=1]

=4+8=12

+ ...

Question 103

The angle of a triangle are cot~12 and cot~13, then the third angle is

Options:

A.
B.
C.

D.

w(A mu=44g A

Answer: B
Solution:
Solution:

" cot™12 and cot~13 are two angles of a triangle.
~ Third angle = 71— (cot 12 + cot™13)

=m- (tan‘l% + l‘an‘l%)[ v cot lx = l'an‘l)l(
%+% Xty
- -1 -1 -1, — -1
m—tan 1_11[ tanT*x+ tan~*y = tan (1—Xy)]
2°3
5
= —_ -1 g = —_ -17 = —E=3—,T
mn—tan E] n—tan‘l=n 2 2
6

Question 104

Ina AABC, LB = %and C=

sin LBAD
sin LCAD

. Let D divides BC internally in the ratio

!

1:3, then equals



C.

| G- @i

D. Vv

WIN

Answer: A

Solution:

Solution:

/3

d qn/4

x Oe

i ah

Let BC = a,
AB=—c
and AC=b
18="

/C=
JA=np-TT_m_>n
TB£D=%MN@]

Nw

3 4 12
c

.BD=2
..BD—4

and CD=3—a

4
Using sine rule.

In AABD,

3a/4—



- BD __AD
SinLBAD sinnm
3

a

4 __AD Q)
sinLBAD sinm W7
3
In AACD,
CD_ _ AD
SinLCAD sinnm
3a
4 AD

= = -
sinLCAD sinm

4
Divide eq. (i) by eq. (ii),
a AD

4 sinm
sin{BAD _ 3

3a  AD

4 sinm

sinL CAD 4 1

_ SInLCAD _ V2
3sinLBAD 3

|N|L§IN|

SinLBAD _ 2 _ 1
sinLCAD

Question 105

The equation of a straight line passing through (-3, 2) and cutting an
intercept equal in magnitude but opposite in sign from the axes is given
by

Options:

A X—-y+5=0
B.x+y—-5=0
C.x—-y—-5=0
D.x+y+5=0

Answer: A

Solution:

Solution:
Let equation of libe is
X, Y _
E + E - 1
Acc?/rding to equation, b = —a
X -
at=a=!
Now it pgsseszthrough (-3,2),
Then3, ?2 + _—a =1
== -1
=-=5



. Equation of line
X Y _
St5=1

= X—-y=-5
=>x—-y+5=0

Question 106

The angle between the tangents drawn from the point (1, 4) to the
parabola y?2 = 4x is

Options:

A.
B.
C.

D.

N wiA »A oA

Answer: C

Solution:

Solution:

Parabola: S= y2—4x=0
Point: P(1,4)

" Pair of tangents is

551 = 7'2

P(1.4) "
— Y =4x




where, S= Y2 —4x
S =(4)2%-4(1)=16-4=12
T=y(4) - 4(X+1)=4y—2x—2

.. Pair of tangent from P(1,4) is

(¥2=4x)(12) = (4y —2x —2)?

:>12(y2—4x) =4(2y—x—1)2

=>3(y 4X)—4y +x2+1—-4xy+2x—4y

=232 -12x=4y2+x*+1—-4xy+2x—4y

=>x2+y —4xy+14x—4y+1=0....... (i)
.a=1,b=1,h=-2,9=7,f=-2,c=1

Let 8 be the angle between pair of tangents represented by eq. (i)

2\/h2—ab 2v4 -1
- tand = a+b 1+1
tan6 =+v3
-
6"3

Question 107



If sin (x +y) =log(x +vy), then j—i is equal to

Options:
A. 2

B. -2

C.1

D. -1
Answer: D

Solution:

Solution:
sin(x+y) =log(x+y)
> Xx+y= esin(x+y)
Differenciating w.r.t.x,
dy dy

“Yy = asin(x+y) “7
(1+dX) e .COS(X+}/)(1+dX)

1+%= 0orl —e¥"** ¥ cos(x +y) =0
Ly _
dx

Question 108

If straight line y = 4x — 5 is tangent to the curve y2 = px3 + g at (2, 3),
then

Options:
A.p=2,9g=-7
B.p=-2,g=7
C.p=-2,9=-7
D.p=2,g=17
Answer: A

Solution:

Solution:
* y=4x-5 is tangent to the curve
y?=px3+qat(2,3)
Slc;)pe of tangent to the curve y? = px3 + gat(2,3)
=9y

ax (2,3)



Differenciating y2 = px3+ gqw.r.t.x,

dy _ 2,9y _ 3px?
2de 3px== d)g 2y
.'.ﬂ/ =3p(2) ﬁzp

ax|(2,3) 2(3)
Sl%pe of line y=4x—3 isequalto 4
. ay

dX 23) p= P
v (2,3) lies on the curve y2 = px3+ g
= (3)2=p(2)°+¢q
9=2%+9g=>9g=9-16=—
Lp=2,q=-7

Question 109

The coordinates of a point on the line

/11 from the point (1,-1,1) are

Options:

A.(2,-4,2)

B. (1,-2,4)

—_2§

C. ( )

1
7’
D.(-2,4,-2)

Answer: A

Solution:

Solution:

x y+1

L|ne:§= 3 =z—-1=A

Any point P on this lineis P(2A,-3A—-1,A+1)
S Pis (24,34 -1, A+ 1).
. According to question,

Dlstance between P(2A4,—3A—-1,A+1)and(1,-1,1)is V11,
\/(2)I—1)2+(—3)I—1+1) (/1+1—1)2—\/11

(2/\—1) + (- )+(/\)2—11
4/12—4)l+1+9}l2+}l2=11

= 1442 -4)-10=0=>7A2-21-5=0
> 7A2—-T7A+5A-5=0

= TJA(A-1)+5(A-1)=0
= (A=-1)(7A+5) =0

A=1orA =_75
when A =1, thenPis (2,

__5 is (=10
A= 7,thenPls( 7

2) and when

5
‘7))

\lloo

Question 110

z—4
-k

If the lines x—-2=y -3 = and

X_y+1
2 -3
x-1_y—4
k 2

= z—1 at a distance

= z -5 are coplanar,



then k£ have

Options:

A. any value

B. exactly one value
C. exactly two values

D. exactly three values

Answer: C
Solution:
Solution:

/ _Xx-2_y—-3_2z-4
1 1 1 —k
! =)(—1=y—4=z—5
2 k 2 1

" Ly and L, are coplanar.
-'-(az—al).(b1Xb2)=0
[(a;—a)bib]l =0
Now, @ =2/ +3j +4kand b, =
a,=1+4) +5kand by =k +2] +
Now, [(a, — a1) b1b,] =0

-11 1
=1 1—-k|=0

kK 21
—(1+2k) —1(1+ A% +1(2-k) =0
= -1-2k-1-k*+2-k=0
= —k?-3k=0=k*+3k=0
= k(k+3)=0=k=-3,0
- k have exactly two values.

A
/

)

Question 111

T
2
The value of fo dx

Options:

A.

B.

NIk A NA

C.

O
—

Answer: B

——is
1+ cotx



Solution:

Solution:
T
/= ‘Z[d—x
p 1+ cotx
L
/=j- sinxdx [cotx = 95X . (i)
9Sinx + cosx sinx """

b
fAx)dx = [Aa+b—-x)dx

Ye— >

Now,
n..m
}51n(§ - X)dx .

| = + cos(= — x)
0 sin(ﬂ - X) 2

2
n
_ 2 cosxdx (ii)

'Orcosx +sinx T

On adding egs. (i) and (ii), we get
n m

(sinx + cosx)

2/ = -
Ssinx + cosx
4

2
dx=f1dx
0

oe—N

ﬁ2/=[x]g=2/=g—oﬁ2/=g=/=

NP

Question 112

The area between the curve y2 = 4ax, X-axis and the ordinate x = 0 and
X =ais

Options:
4.2
A. 3a
8 2
B. 3a
2 2
C. 3a
5.2
D. 3a
Answer: A
Solution:
Solution:

"~ Area between the curve y? = 4ax, X — axis,
x=0and x=a



= Area of region OABO
b b

= [ydx = [V&axdx
a a

b K ’
=2y3 [yRdx =23 5
a _—

2 1o

43?]
3

=2ya.

Q
NIW[ %,

Question 113



The function f(x) = 2x3 — 15x2 + 36x — 48 on the interval (4, 5) is

Options:

A. increasing

B. decreasing

C. constant

D. nothing can be said

Answer: A

Solution:

Solution:

fix) =2x3—15x%2 + 36x — 48

f(x) =6x%—-30x+36
=6(x2—5x+6) =6(x2—3x—2x+6)
=6(x—3)(x—2)

Sign of 7 (x)

|
fan) T = T [

9, = 3
.~ f(x) isincreasing in x € (—®,2) U (3, »)
and f(x) is decreasing in x € (2,3).

.~ In the interval (4,5).

f( x) is increasing

Question 114

Which of the following functions is inverse of itself?

Options:

A fx) = 15X

B. flx) = 5/°9%
C. flx) =2xx-1)
D. None of these

Answer: A

Solution:

Solution:

We know that

If £~1(x) is inverse of f(x), then
fofi(x) = x

(a) f(x)=}jr§




1-x
_1-fAx _ TR
1+ f(x) 1-—x
1+(1+x)

. fof( x)

_ltx—-1+x_
1+x+1—x

S F=1(x) = filx)

(b) f(x) = 5/°9%

", fof(x) = 5/097% = 5/09(5/°") _ glogxlog5 o x

SF=1(x) # f(lx)

(c) filx) = 2xx=-1)

. fof(x) = 2f0(Ax) -1)

— 22)(()(—1)(2)(()(—1)_1)

=X

SF=1(x) # f(x)

Question 115

Three dice are thrown together. The probability that all will show even
number is

Options:

3
A. 216

B.

9
216
27
C- 216

D. None of these

Answer: C

Solution:

Solution:

Three dice are thrown together.

.. Total number of outcomes
=6X6X%X6=216

Now, all shows even numbers.

Then, total favourable outcomes count
=3x3x3=27

[ total 3 even numbers are there, i.e. 2,4, 6].

. Required probability = %

Question 116

Correlation coefficient is

Options:

A. arithmetic mean of regression coefficient



B. harmonic mean of regression coefficient
C. geometric mean of regression coefficient
D. None of the above

Answer: C

Solution:

Solution:
" Correlation coefficient is the geometric mean of the regression coefficient.

Question 117

Let z; and 2, are two complex numbers whose principal arguments are
a and S, such that a + 8 > r, then the principal argument of (z; %) is

Options:
A.a+B+n
B.a+B8—-n
C.a+pB-2n
D.a+ 8B
Answer: C
Solution:
Solution:

arg(z) =a,arg(z) =Banda +B >n

** we know that,

arg(z1z) = arg(z) +arg(z) + Imn
=a+p+2mmn,mel

" Principal argument lies between —ntonanda + B >n
. Principal argument of z; z = a + B — 2n

Question 118

The common roots of the equations 73 + 222+ 2-+1 =0 and
71985 4 7100 4 1 = 0 are

Options:
A -1, w

B. -1, w?



C. w, w?
D. 1, w, w?

Answer: C

Solution:

Solution:

234272242241 =0

s (z+1)(Z2+2z+1)=0
z+1=00rz2+2z4+1=0

when z = —1, 71985 4 7100 4 1 = (—1)1985 4 (_1)100 17
=-14+41+1=1=%0

~* z = —1 do not satisfy the equation

#1985 4 5100 4 1 =

Then, it is not the common roots.

.. The common roots are the roots of 224+ z+1=0
We know that w and w? are the roots of
Z24+z+1=0

(where w is cube root of unity)

When z = w,

(w)1985 + (w)IOO +1= ((4)3)6610.)2 + (w3)33w +1
=w?+ w+1=0 (true)

When z = w,

(w?2)1985 4 (2)100 4 1 = ()3970 4 (4200 4 1

- (w2)1323w + (w3)66w2 +1

= (1138w +(1)%%w? +1

=w+ w?+1=0 (true)

" W, w? are the common roots of 21985 4 7100 L 1 =
and 22 +222+2-4+1=0.

Question 119

The order and degree of the differential equation J Z—’; -4 %/ -7x=0

are

Options:
1

2 ’
B. 2,1

A. 1

C.1,1
D. 1,2

Answer: D

Solution:

Solution:

Squaring on both sides,



TIx - (d—a,x2 + [71)()
ayye, 9y _ 2 _
= 16( dX) + dX(56X 1) +49x 0

~* Now equation is radical free.
~.Order =1, Degree =2

Question 120

The solution of the differential equation % =1l+x+y+xyis

Options:

X2
A.log(l+y) =x+ 7+c
2

B.(1+y)2=x+ X?+x

C.log(l+y) =log(l+x)+c
D. None of the above

Answer: A

Solution:

%olution:

ay _

gx l+x+y+xy

—'y=

gl,x (1+x)+y(1+x)d

ay _ ay _

dx (1+x)(1+x)=>1+y (1+x)dx

Integrating both sides,

ay _
f1+y—f(1+x)dx2

= /og(l+ x) =X+X?+C

Question 121

A curve passes through the following points



y| 1] 4] 9| 16

using trapezoidal rule, find the area bounded by the curve, X-axis and
lines x =1, x = 4.

Options:

A. 20.5 sq. units
B. 21.5 sq. units
C. 22.5 sq. units
D. 23.5 sq. units

Answer: B

Solution:

Solution:




Using trapezoidal rule
a=1b=4,n=3
h = width of sub - interval =1

f‘l‘f(x)dx=%[(y1+y4) + 20y, + y3)]
li(1+16) +2(4+9)]

(17 + 26)

><43=42—3=21.5

NN N

Question 122

The iteration formula for Newton- Raphson method is

Options:
A X,)
A X, 1=X,+ f(x,:.,)
AX,_1)
B. Xn+l=X/7+ T)(n)l
C. Xy yy = Xp— 20
N n+1— n f(Xn)
AX, 1)
D. X =X, - —
n+1 n f(Xn)

Answer: C



Solution:

Solution:
Newton Rapshon Method
, (X))
Iteration formula =X, ; = X, = X))
n

Question 123

AL X *Z%. thenatx=0
-x x<0

Options:

A. f(x) is not continuous

B. f(x) is differentiable

C. f(x) is continuous but not differentiable
D. None of the above

Answer: C

Solution:

Solution:

x x=0
fix) = Ao -x x<0
Contuinuity at x =0
f0) =0
RHL = flo*) = /im ix)= Iim +x
x-0% x-0t
=l{/_%+(0+h)=0
LHL = A07 )= /lim_fix)= lim —x
x-0 x-0
=[/im-(=-h)=1imh=0
h-0 h-0
“A0)=A0%Y)=A0")=0
“ f(x) is continuous at x =0
Differentiability at x =0

_ - _ ;.. (0=-h)—A0) . —(=h)-0
LHD = F(0 )—/{/_/)16 > —A/_r)rz) _y

//'mi= IIm-1=1

h-0—h h-0 A0 + h) 0)
RHD =7(0%) =/{//‘r6—

h
= /imf=9 _ jim =1

h->0 h h-0
F(0F) = £(0%)

.. f(x) is not differentiable at x =0

Question 124

The equivalent function of log x2 is



Options:
A. 2log x
B. 2log | x|
C. |log x?|
D. (log x)2
Answer: B

Solution:

Solution:
y=logx?=log|x|?=log|x|

Question 125

Solution of the differential equation

Options:

Yy

A. o ;) = kX

B. xp( %) = k

C. o );/) = ky

D. yo( %) = k
Answer: A

Solution:

Solution:
)4

X
ax # %)
Y _
Let;— Vv
y=Vx
d_y= V+M

ax ax
. Equation becomes




Integrating both sides,

o (V) . rdx
f—dV—IT
=>In[¢( =lnx+c
=>In(¢()l5)) Inx=c¢

(%)
=>|n X =
$(%)

X' _ _ Yy _
:T—ee—kﬁqﬁ(})—kx

Question 126

Differential equation of those circles which pass through origin and
their centres lie on Y-axis will be

Options:
A. (x2 - ) + 2xy =0

Z)d_y

2 _
B. (x =y Jx

-2xy=0
C. (x2—y2)z,l—};—xy=0

D. (x2 - y) +Xy 0

Answer: B

Solution:

Solution:

Family of circles which pass through origin and their centre lies on Y-axis has C(0, k) and radius = k
Then, equation of circle will be

(x=0)2+(y—k)?=k?

Py
/

p
S,




X2+ y2+ k2 =2ky = k?
X2+ y2—-2ky=0 ... (i)
Differen’glating ecg/.(i) w.r.t.x,

Y _ 4 8Y i
2x + ZyW 2kdX 0....... (ii)
X2+ y?

Fromeq. (i), kK = 7 Put it in eq.(ii),
x2+ y?\ldy

2x+[2y—2( 3y )W_O
2_,2_ 219V _

= [2yc—x y]dX+2xy 0

=>(y2—x2)Z—J;+2)(y=O

dy
2 _ 2
= (x y)—dx

-2xy =0

Question 127

If 3 =3¢t-18 =18, then which one of the following is correct?

Options:
A.15=2t+1=<20

B.8=<t=12



C.8=<t+1<13
D.21<3t=<24

Answer: C

Solution:

Solution:
3<3t-18<18

Add 18
3+18=<3t=<18+18
21 =3t=36

Divide by 3
T=t=<12 .... (i)

Add 1 in eq. (i).
7+1=t+1=12+1
8=t+1=13 ... (i)
Multiply eq.(i) by (2)
14 =2t<24

Add 1, 15 =2t+1=<25 ... (ii)
Multiply eq.(i) by 3

21 =3t=36 ..... (iv)

Question 128

(n+1)"
nt '

If C,="C, and (G + GG+ G)... (C1+ () =K then the

value of K is

Options:

A. C,C,C,. . .C,

B. CIG...C3

CGg+G+...+¢,

D. C,C; +C,C,+C,C3+ ... +C,C, 4,
Answer: A

Solution:

Solution:

Cr=nCr
(C0+C1).(§1+C2).(C2+C3) ........... (C,_1+C))

G, r+1
i
BCt Cran HOC,(’;:%)
=(”Il)c0,(”;r1)cl .......... (”:1)6,,_1.2—116,7



= ( 1 ) Gy ( > )G 7—Cho1-Cp
(n+1) GGG ... C,

(n+1)’712'3" n
= Y GGG C,

K=106.6.G Ch

Question 129

If|la|]=2,|b|=3,a-b=0andc=ax{ax(ax(axb))}, then|c|= ?

Options:
A. 32
B. 48
C. 96
D. 24

Answer: B

Solution:

Solution:
la|=2,|b|=3,a.6=0
c=ax{ax(ax(axb))}
vax(bxc=(a.c)b—-(a.b).c
Lc=ax{ax[(a.b)a—(a.b)b]l}
=ax{ax(—|A|?b)}[va.b=0]
=ax(ax(—|a?|.b))
=ax(ax(—-4b))
=4{ax(ax(—-b))}
d{axbxa}Y{ axb=—-bxa}
=4[(a.a)b—(a.b)al
4(|al’b—0] = 4(4b) = 16b
c|=16|b| =16 x 3 =48

Question 130

Projection of 2 f +3 f + 2 IQ on the vector f + 2 f + IQ will be

Options:

5
A. §\/G

ol

B.v
V3
C. 5

D. cannot be projected



Answer: A

Solution:

Solution:
A A A
Let aA= 2 /A+ 3Aj + 2k
b=7+2/+k
Projection of @ on b = |a|cos8

—>
d

R e e e S

=2+6+2=10
|b|=\/12+22+(1)2=\\//l+4\-/|-_1=\/
. - _10 10v6 _ 5V6

.. Projection _\/EX_G =3

Question 131

The value of [xlog xdx is

Options:

A. X;Iogx—%2+c
B. X?Zlogx— XZZ+C
C. X;Iogx+ X?Z+c

D. None of these

Answer: B

Solution:

Solution:

/= fﬁlo/gx

Using integration using by parts

I=logx fxdx— f[ di)l(( logx) . fxdx] ax

x

2 2 2 2

X X =X - X

7/ogx— fidx+ C= > logx m +C

2
= logx(%) - (5. %) dx+ C




Question 132

The value of [e*[tan x —log(cos x)]dx

Options:

A. eXlog(secx) + ¢
B. eXlog(cosec x) + ¢
C. eXlog(cos x) + ¢
D. eXlog(sin x) + ¢
Answer: A

Solution:

Solution:

/. [eX[tan x — log(cos x)1dx

** We know that,

[eX(Aix) + F(x)dx = eAx) + ¢
1= [eX(tan x + log sec x) dx

{ " cos x = —log sec xand sec x =
Let f{x) =log sec x

}

Cos x

f(x) = %x.sec xtan x =tan x

s /=e*logsec x+ ¢

Question 133

The equation of conic with focus at (1, —1), directrix along x— y+1=0
and eccentricity /2 is

Options:

A x2—y?2=1

B. xy=1
C.2xy—4x+4y+1=0
D.2xy+4x—-4y—-1=0
Answer: C

Solution:

Solution: _
Focus (1,—1); Eccentricity =+v2
Directrix, x—y+1=0

" Equation of conic

SP=ePM



M b pF &)

e
S (1,-1)
—|x—y+1
Vix-12+ (y+1)2=v2. [l X2
x-1DZ+(y+ 1 el
=V(x—1)2+(y+1)2=v§‘—‘
vz

Squaring both sides

X2 =2x+1+y?+2y+1
=x2+y24+1-2xy—2y+2x
= 2xy—4x+4y+1=0

Question 134

The mirror image of parabola y? = 4x relative to tangent to the parabola
at the point (1, 2) is

Options:
A (x—1)2=4(y+1)
B.(x+1)2=4(y+1)
C.(x+1)2=4(y-1)
D.(x—-1)2=4(y-1)
Answer: C

Solution:

Solution:
Given,
Parabola y2=4x,4a=4=a=1
Let point on the curve P(at?,2at),i.e.P(t?,2t)
Equation of tangent a point P(1,2) is
(y=2)=m(x—-1)

_ay

axl(1,2)

= J/Z =4x = 2_}/23%5 =4

gx y
= —‘y ===1
dxli1,2) 2
. Equation of tangent is
(y—2)=1Lx-1)
x—y+1=0
Let the mirror image of point P(t2,2t) be(h, k)
h—t2 k=2t _—2(t?-2t+1)

2

L h=t _k—2t_=2(£-2t+1)
1. -1 2
_h-t_k-2t_-t2+2t-1
1 -1 1
/ 11 1

Comparing | and Il



h=2t—1=¢=1%+1
Comparing Il and I

k=t +1=k—1=¢

. Eliminating t

k—1 =(h+1)2

=>(h+1)2=4(k-1)
Puth=x,k=y, weget (x+1)2=4(y—-1)

Question 135

L 2ana 3
respectively. It they work independently, then the probability that the
problem will be solved is

The probabilities of solving a problem by A, B and C are

Options:

A.
B.
C.

D.

ulh Bl NI R

Answer: C

Solution:

Solution:

P(A)=Probability of solving a problem by A +%

P(B) = Probability of solving a problem by B =

DlPW( =

P(C) = Probability of solving a problem by C +

. A, B and C are independent events.
= P(AnBnC)=PA).P(B).P(C)

~111_1

2'3°'4 24
= Probability that problem is solved
=P(A BUC)

PIAUBUC) _
=l—P(4nBQC) B
=1-P(A).P(B).P(C)
=1—(1—§(A)(11—P(B)(11—P(C))
=1—(]1-—2§)(;-—§)(1—2)
=1_(1§)(§)(4_1)

Question 136



The probability that the number formed by taking all the digits
1,2,3,4,5 is divisible by 4 is

Options:

A.
B.

C.

Wik NERL Ul

D. None of these

Answer: A

Solution:

Solution:

Digits 1,2,3,4,5

The total numbers formed by digits 1,2,3,4,5 is

=51=120

Now, event A = Number formed by all digits 1, 2, 3,4,5 is divisible by 4

HpEnEREEE
L1

Last two digits can be 12,24,32,52

Number of favourable case =3!x 4
_4x3' 4

Question 137

In an equilateral triangle, the ratio of the incircle, circumcircle and ex-
circle are in the ratio

Options:
A . 1:2:3
B. 2:3:4
C.1:3:2
D.1:1:1
Answer: A

Solution:

Solution:
Let a be the side of equilateral triangles.



Area of an eqilateral triangle, A = ﬁaz

4
_ata+a_3a
ands——2 =5
V3a?
. _A _ 4 __a
In radius r= S 32 373
i 3
: . abc a a
Circumradius R= "= ——=—
4 v3a? V3
4
4
V3,2
. _ _ 4 _V3
Ex-radlusrl—s_a_3a =5a

Hence, r:R:ny
a_.a.v3__q.o.
2\/§.\/§.2a 1:2:3

Question 138

The period of the function f(x) = tan(5x + 3) in radians is

Options:

A.
B.

C.

oA A = A
| | O|':' |

D.

Answer: C

Solution:

Solution:

filx) = tan(5x + 3)

. Period of tan x, is m.

-~ f(x) =tan c, period is
f(5x) = tan(5x) ; period is ’—57

f(5xn+ 3) = tan(5x+ 3), period does not change,
i.e. —

5
. period of f(x) is g

Question 139

If f(a) <0 and 7A(b) > 0, then one root of the equation f(x) = 0 is(a)
either a or b6(b) less than a an greater, than b(c) lies between a and b
(d) None of the above

Options:



A. eitheraor b

B. less than a

C. lies between a and b
D. None of the above

Answer: C

Solution:

Solution:

fla) <0and f(b) >0
filx) =0

v fla) . fib) <0

. One root of equation
filx) =0
Lies between a and b.

Question 140

Which of the following is primary storage of computer?

Options:

A. RAM

B. ROM

C. Hard Disc

D. None of these

Answer: A

Solution:

Solution:
" Primary storage of computer is RAM.

Question 141

The equation of straight line passing through the points (4, -5, —2) and
(-1,5,3) is



Options:

A x—4=

X =Y
C. 7=5%

Y

D. 5

NS

Answer: A

Solution:

Solution:

" Equation of line passing through two parts
(X1, y1,21)and(xy, y5, 25) is

X— X _n—-n_=<s-4a

Xo=X1 V2=V HT4H
orX—&:zy—h:=Z—é

Xp—X1 W—=—h ZDHL2—7a

. Equation of line passing through (4,-5,-2) and (-1,5,3) is
X—4 _y+5_2z+42

-1-4 5+5 342
X—4_y+5_2z+2

= =
-5 %'_05 51
iV _z+
=2 x—-4 = =1

or X+l _Y=->5_ &

-1-4 545 342
=>)(+1=,V—5=Z—3

-5 10 -1

x+1_y—-5_2z-3
= = =

1 -2 -1
Hence, the required equation is
y+5 _Yy

-5

Question 142

If the direction ratio of two lines are given by 3/m—-4/n+ mn =0 and
/+2m+ 3n =0, then the angle between the lines is

Options:

A.

B.

O
oA A wlA N|A



Answer: A

Solution:

Solution:

3Im—4n/+ mn=0 .......... (i)
and /+2m+3n=0 ........... (i)
/=-2m—3n

Put /=-2m—-3n in eq. (i),
3(=2m-=-3nym-4(-2m-3n)n+ mn =20

= —6m?—9mn+8mn+12n2+ mn=20

= —-6m2+12n?2=0

=12n2=6m?=2n%= m>

> m?2-2n2=>m=+v2n

Y m=v2n=/=-2(2v2+2)n

= m=—v2n=/=—(-2v2 + 3) n-. Directions ratios are
—(2v2+3)n,v2n,nand — (=-2v2+3)n,—v2n,n)
= —(2v2+3),v2,1land — (-2v2+3),-v2,1

** We know that

cosb=aa, + bbb, + 16 _ _
=(3+2v2)(3-2v2) +(V2)(—=Vv2) +(1)(1)
=9-8-2+1=0

c058=0,9=g

Question 143

The value of )1@1(1 — x) tan( %) is equal to

Options:

Answer: C

Solution:

Solution:

lim (1 —x)tannx|/2
x-1 1 X

lim ——

X"lcotn—zx

' 1;,17 =0 [Indeterminate form]

' m 0
cot

Using L'Hospital rule,
-1 _ -1
ax m-
2 2

-2
TaT
2°2

lim
x-1

—cosec? —cosec?




Question 144

[ X
= x#0
1
If A(x) = 4 X .
eX+1 , then
0 x=0
Options:
A. Iim f{x) =1
x-0"t
B. Iim_filx) =1
x-0
C. f(x) is continuous at x =0
D. None of the above
Answer: C
Solution:
Solution:
i x#=0
fix) = 5%
eX+1,
0 x=0
Iim f(x) = Iim
x->0* x-0*t 1
eX+1
/im =0
h-0 1
el +1
1
'.'h—)O,%—)wﬁeh—)oo, ll -0
X eh+1
Iim_fix) = Ilim
X > X > l
e +1 1
o =h  _0 ol hag aT o e
,{/_)0— = —6+1—0l.h 0,el »e —>0]
h+1
“Iim fix) = lim_f({x) =f0)=0
x->07 x-0

f(x) is continuous at x = 0.

Question 145

Which is not an input device of a computer?

Options:

A. scanner



B. joystick
C. keyboard
D. None of these

Answer: D

Solution:

Solution:
" Input device of computer is scanner, joystick and keyboard.

Question 146

An operating system is a/an

Options:

A. System Software

B. Utility Software

C. Application Software
D. None of these

Answer: C

Solution:

Solution:
" An operating system is an Application Software.

Question 147

The unit vector parallel to the resultant vector of 2 f + 4 f -5 |’2 and
A A A
i +2 ) +3k is




—-—

A

A
+j+2
V6

A A
- j+8k
V69

Answer: A

C.

—-—

D.

Solution:

Solution:
A A A
Resull\tantAvectczr ofa=2/+4/ -5k and
b=1/7+4+j+3kisa+b
A A AN A A A A A
at+b=2i+4j _5k+l+l27/ +3k=3/+6/ -2k
a-+

S Unit vectorof a+ b= ——-
|a + b

A A A
_ 3/+6j -2k
\/3/(2"'6%"'(_/\2)2 A A A
_3/+6j—2/(_3/+6j—2/(
V49 7

Question 148

If a and b are two unit vectors such that a + 2b and 5a — 4b are
perpendicular to each other, then angle between a and b is

Options:

A.

B.

w|a hA

1
C. cos—( 3)

1 2
D. cos 7)

Answer: B

Solution:

Solution:

**a and b are unit vectors

la|=[b| =1

“(a+2b) and 5a — 4b are perpendicular.
SL(a+2b).(5a—-4b) =0
=5(a.b)—4a.b+10a.b—-8(b.b) =0
= 5|a|?+6a.b—-8|b|?=0
=25+6a.6-8=0

=6a.b=3

=a.b=

v a.b=|a||blcosb
6 = angle between a and b

1

olw



= |a||b 6056=%

1x1xc059=%

Question 149

If A is a square matrix of order n x n and K is a scalar, then adj (KA) is
equal to

Options:

A. Kadj A

B. K"adj A

C. K"~ ladjA
D. K"*ladjA

Answer: C

Solution:

Solution:
wAadj(A) = |All,.....(0)
= KAadj(KA) = |KA|/l,

n
A.adj(KA) = K '/,,
A.adj(KA) = K"~ 1| A|l,
Aadj(KA) = K"~ 1, Aadj(A)
= Pre multiply by A1
A ladj(KA) = K"~ A" 1A) adj A
adj(KA) = K"~ ladj Al “ AA 1= A"1A =/, 1A = A]

Question 150

The number of all three digited even numbers such that, if 5 is one of
the digits, then next digit is 7 is

Options:
A. 360
B. 365
C. 370
D. 375



Answer: B
Solution:
Solution:

3-digit even numbers

Case | When 5 is not there.
Then, 3 digit even numbers

Sl"ﬂ Eﬂd 1 |
| ! l

(all digits except (all digits ~ 0/2/4/6/8  _ 5 ways
5 and 0) except 5)

and second and third places can be fill by 9 ways and 8 ways respectively.
Total ways =8 x9 x5 =360

Case 2 When 5 is there

Then, 3-digit even number

T T T
lway 1way 0/2/4/6/8

S ways

Totalways =1x1x5=5
Required number of ways = 360+ 5 = 365




