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1. Which of the following cases the net force acting on the body is
not zero?

(a) A drop of rain falling down with a constant speed
(b) A cork of mass 10g floating on the surface of water

(¢) A car moving with a constant speed of 20kmh ™! on a
Rough road:
(d) A pebble of mass 0.05kg is thrown vertically upwards

2. A ball of mass m strikes a rigid wall with speed « and
rebounds with the same speed. The impulse imparted to the ball
by the wall is

(a) 2mu
(b) Mu
(c) Zero
(d) —2mu

1
3. The motion of particle of mass m is given by y = ut + Egt2

The force acting on the particle is

(2) mg
(b) Mu

t
(c) 2mg
(d) 2mu

t

4. A constant retarding force of BON is applied to a body of mass
10kg moving initially with a speed of 10ms L. The body
comes to rest after

(a) 28
(b) 4s
(c) 6s
(d) 8s

5. A car accelerates on a horizontal road due to the force exerted
by:

(a) The engine of the car
(b) The driver of the car
(c) The car on earth

(d) The road on the car

6. A block of mass m rests on a rough inclined plane. The
coefficient of friction between the surface and the block is . At
what angle of inclination @ of the plane to the horizontal will
the block just start to slide down the plane?

(@ @g=tan"! p
() 9 =cos™! p
©f§=sin"tp
(D g=sec!p

7. In the system shown in the figure, the acceleration of 1kg mass
is:

1 kg
4kg

@ % downwards
®) %downwards
() &

— upwards

d) 8

— upwards
4 p

8. Figure shows the position-time (x-t) graph of one dimensional
motion of a body of mass 500g. What is the time interval
between two consecutive impulses received by the body?

x(m)

b

(a) 2s
(b) 4s
(c) 6s
(d) 8s

9. The position-time graph of a body of mass 2kg is as shown in
figure. What is the impulse on the body at t 4s?

(]
!
1__
1-r
LI I it
(@ ;kgms -1
®) —Ekgms_1
© gkgm -1
@ —gkgms_1
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10. Figure shows the position-time graph of a particle of mass

11.

12.

4kg. Let the force on the particle for
t < 0,0 <t < 4s,tFy > 4s be F}, and Fj respectively.
Then:

x{m)

> 15}

(@ F=F,=F3=0
(b) F; > F, = F3
(c)F1 >Fy >F3
(d F, <Fy <Fs3

A ball of mass m strikes a rigid wall with speed U at an angle
of 30° and get reflected with the same speed and at the same
angle as shown in the figure. If the ball is in contact with the
wall for time £, then the force acting on the wall is :

(a) musin30°

t
(b) 2mu sin 30°

t
(¢) mucos30°

t
(d) 2mu cos 30°
t

A block of mass 5kg is suspended by a mass less rope of
length 2m from the ceiling. A force of 50N is applied in the
horizontal direction at the midpoint P of the rope, as shown in
the figure :

The angle made by the rope with the vertical in equilibrium is
(Take g = 10ms 2 )

AR

13.

14.

15.

16.
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A body of mass 10kg is acted upon by two perpendicular
forces, BN and 8N. The resultant acceleration of the body is :

(a) 3
1ms ™2 at an angle of tan (Z) w.r.t. 8N force

(b) 3
0.2ms 2 atan angle oftan™! (Z) w.r.t. 8N force

(© 4
1ms ™2 at an angle of tan™* (g) w.r.t. 8N force

d
@ 0.2ms 2 at an angle of tan ™" (%) w.r.t. 8N force

In figure, the coefficient of friction between the floor and the
block B is 0.1. The coefficient of friction between the blocks
B and A is 0.2. The mass of a is m/2 and of B is m. What
is the maximum horizontal force F' can be applied to the block
B so that two blocks move together?

A
B —F
(a) 0.15mg
(b) 0.05mg
(¢) 0.1mg
(d) 0.45mg

The minimum force required to start pushing a body up a
rough (frictional coefficient g ) inclined plane is Fy while the

minimum force needed to prevent it from sliding down is F'g.
If the inclined plane makes an angle @ with the horizontal such
F
that tan @ = 2, then the ratio “Lis:
2
(a4
b1
(c) 2
(d) 3

Two blocks A and B of masses 10kg and 15kg are placed in
contact with cach other rest on a rough horizontal surface as
shown in the figure. The coefficient of friction between the
blocks and surface is 0.2. A horizontal force of 200N is
applied to block A. The acceleration of the system is : (Take

g=10ms?)

mm:unm

(a) 4ms™2
(b) 6ms2
() 8ms™2
(d) 10ms™2
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17.

18.

19.

20.

Two blocks of masses 10kg and 20kg are connected by a
massless string and are placed on a smooth horizontal surface
as shown in the figure. If a force ' = 600N is applied to
10kg block, then the tension in the string is :

Fe——10kg 20kg

TTITTIITITITITT

(a) 100N
(b) 200N
(c) 300N
(d) 400N

Two masses of 5kg and 3kg dare suspended with the help of
massless inextensible strings as shown in figure. The whole

system is going upwards with an acceleration of 2ms 2. The
tensions Ty and T'y are respectively (Take g = 10ms™2)

(a) 96N, 36N
(b) 36N, 96N
() 96N, 96N
(d) 36N, 36N

A monkey of mass 40kg climbs on a massless rope which can
stand a maximum tension of 500N. In which of the following
cases will the rope break? (Take g = 10ms—2)
LR RS

(3) The monkey climbs up with an acceleration of 5ms 2

(b) The monkey climbs down with an acceleration of 5ms~
2

2

() The monkey climbs up with a uniform speed of 5ms™
(d) The monkey falls down the rope freely under gravity

A marble block of mass 2 kg lying on ice when given a
velocity of 6m/s is stopped by friction in 10s. Then the
coefficient of friction is

(2) 0.01
(b) 0.02
(c) 0.03
(d) 0.06

21.

22.

23.

24.

25.

26.

27.
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Three blocks of masses 2kg, 3kg and 5kg are connected to
each other with light string and are then placed on a
frictionless surface as shown in the figure. The system is
pulled by a force F = 10N, then tension T} =

10N T I5]

A block of mass 5kg is moving horizontally at a speed of
1.5m/s. A perpendicular force of 5NN acts on it for 4sec.

What will be the distance of the block from the point where
the force started acting

On the horizontal surface of a truck (i = 0.6), a block of
mass 1kg is placed. If the truck is accelerating at the rate of
5m/ sec? then frictional force on the block will be

A block of mass 10kg is placed on a rough horizontal surface
having coefficient of friction g4 = 0.5. If a horizontal force of
100N is acting on it, then acceleration of the block will be

A horizontal force of 10N is necessary to just hold a block
stationary against a wall. The coefficient of friction between
the block and the wall is 0.2. The weight of the block is

10N
—

How many neutrons are there in gg Sr?

(a) 38
(b) 50
(c) 126
(d) 88

What is the electronic configuration of 0% ion?

(a) 1522s22p"
(b) 18%25?2p*
(©) 1s22s22p°®
(d) 18%25%2p®
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28.

29.

30.

31.

32.

33.

An element with mass number 81 contains 31.7% more
neutrons as compared to protons. Find the symbol of the atom.

(a) 8%Se
(b) 2¥Br
(©) %gKr
(d) B¥Rb

The radius of hydrogen atom in ground state is 0.534 . What

will be the radius of 3Li%*" in the ground state?

(2) 1.064
(b) 0.2654
(¢) 0.174
(d) 0.534

What will be the uncertainty in velocity of an electron when
the uncertainty in its position is 100047

(@) 5.79 x 10?°ms™!
() 5.79 x 108ms™?
(©) 5.79 x 10*ms™!
(d) 5.79 x 107 10ms™!

Few statements are given regarding nodes in the orbitals. Mark
the statement which is not correct.

(2) In case of P, - orbital, Xy plane is a nodal plane.

(b) ns- orbital has ('n, + 1) nodes.

(c) The number of angular nodes is given by [.

(d) The total number of nodes is given by (n — 1) i.e., sum

of 1 angular nodes and (n — 1 — 1) radial nodes.

In how many elements the last electron will have the following
set of quantum numbers, n = 3and [ = 17

(a) 2
(b) 8
(c) 6
(d) 10

An orbital described with the help of a wave function. Since
many wave functions are possible for an electron, there are
many atomic orbitals. When atom is placed in a magnetic field
the possible number of orientations for an orbital of azimuthal
quantum number 3 is

(a) Three
(b) Two
(c) Five
(d) Seven

34.

3s.

36.

37.

38.

39.
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Which of the following quantum numbers are correct for the
outermost electron of sodium atom?

@n=4,1=0,m=0,s=+1/2
®n=3,1=0,m=0,s=-1/2
©n=3,l=1m=+1,s=+1/2
dDn=3,l=2,m=-1,s=-1/2

If travelling at same speeds, which of the following matter
waves have the shortest wavelength?

(a) Electron
(b) Alpha particle (Hez+)

(c) Neutron
(d) Proton

A certain metal when irradiated by light

('v =3.2 x 108 Hz). Emits photoclectrons with twice K. E
. as did photoclectrons when the same metal is irradiated by
light (v = 2.0 x 10'9Hz ). The v, of the metal is.

(a) 1.2 x 10"Hz
() 8 x 101°Hzz
(©) 1.2 x 10'%Hz
(d) 4 x 102Hz

The energy difference between the ground state of an atom and

its excited state is 3 X 1071°J. What is the wavelength of the
photon required for this transition?

(@ 6.6 x 10°3*m
®) 3 x 108m

(©) 1.8 x 107"m
(d) 6.6 x 10"m

If the ionization energy of hydrogen atom is 13.6€eV, the
energy required to excite it from ground state to the next
higher state is approximately.

(a) 3.4eV

(b) 10.2eV
(c) 17.2eV
(d) 13.6eV

What will be the uncertainty in velocity of a bullet with a mass
of 10g whose position is known with £0.01lmm?

(@) 5.275 x 10733 ms™!
(b) 5.275 x 10X ms™!
(¢) 5.275 x 10 9 ms™!
(d) 5.275 x 102 ms™!
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40. The orbital diagram in which the Aufbau principle is violated

41.

42.

43.

44.

- A
ry [t ]
Gy P
(e[t
© .25 r 2
] [l
(0) s | 2
[ty e

Assuming that a 25 watt bulb emits monochromatic yellow
light of wave length 0.57 . The rate of emission of quanta

per sec. will be

(@ 5.89 x 10'3sec!
(b) 7.28 x 10" sec™!
(©) 5 x 10%ec!

(d) 7.18 x 10¥9sec?

The wave number of first line of Balmer series of hydrogen
atom is 15200cm ™. What is the wave number of first line of
Balmer series of Li®* ion

(@) 15200cm ™!
(b) 6080cm !
() 76000cm !
(d) 1,36800cm !

If the total encrgy of an electron in hydrogen like atom in
excited state is —3.4€V, then the de Broglic wavelength of
the clectron is

(a) 6.6 x 10710
(b) 3 x 10710
(©) 5 x 10°

(9 9.3 x 10712

The threshold frequency of a metal is 1 X 10'%s™L. The ratio
of maximum kinetic energies of the photoelectrons when the
metal is irradiated with radiations of frequencies 1.5 x 10'°
s~ ! and 2.0 x 10"s71 respectively, would be -

(a) 3:4
b)1l:2
©2:1
d4:3

45.

46.

47.

48.

49.

50.

51.

52.
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Which of the following set of quantum numbers represents the
highest energy of an atom ?

(a)n=3,l=0,m:0,s=+%
(b)n=3,l=1,m=1,s=+%
(c)n=3,l=2,m=1,s=+%
(d)n=4,l=0,m=0,s=+%

The number of electrons in sulphur atom having . + £ = 37

Find out the degeneracy of hydrogen atom that has the energy

R
equal — TH (Rm — Rydberg constant).

How many maximum quantum number can be same for two
electrons in an atom.

Find out the number of waves made by a Bohr electron in one
complete revolution in its 3™ orbit.

The number of spectral lines produced when an electron jumps
from 5 orbit in the hydrogen atom is.

11
If cosec A + cot A = - thentan A =

@ 21
22
(®) 15
16
© 44
117
@ 17
43

If 2y cos @ = x sin @ and 2z sec § — y cosec @ = 3, then
o+ 49 =

(a) 4

(b) —4

(c) +4

(d) None of these
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53.

54.

5S.

56.

57.

Iftan A + cot A = 4, then tan* A + cot* A is equal to

(a) 110
(b) 191
(c) 80

(d) 194

Ifz = acos® 8,y = bsin® 6, then
(a) 2/3 b\ 23
(2)"+ (_) _1
z Yy

®) /p\23 a\2/3
)

(C)( 2/3 ()2/3 .
(

X
) 5)2/3 2/3
3 G =

If

58.

59.

60.

1—cosa

1+ cosa

o

3r
Ifr < a < ——,then
2 1+ cosa

@ 2
sina
2

(b)

sina
© 1
sina

@

sina

Iftan A = 2tan B + cot B, then 2tan(A — B) =

(a) tan B
(b) 2tan B
(c) cot B
(d) 2cot B

Ifsin A 4 sin B = C, cos A + cos B = D, then the

(sec a + tan o) (sec B + tan B)(secy + tanvy) = tan a tan B taneuc of sin(A + B) =
, then (sec o — tan o) (sec B — tan B)(secy — tany) =

(a) cot acot Bcoty

(b) tanatan Stany

(c) cot a + cot B + coty
(d) tana + tan 8+ tan+y

Iftan@ — cot @ = a and sin § 4 cos § = b, then
(b2 - 1)2 (a2 + 4) is equal to

(a) 2
(b) —
(c) 4
@4

If o = 22°30’, then
(14 cosa)(1 + cos 3a)
equals
(@) 1/8
(b) 1/4
© 1++2
2v2

d 2-1

v2+1

(1 + cos5a)(1 + cos Tar)

61.

62.

63.
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(a) CD

) CD
C? + D2

(©) C? + D?

2CD

2CD

C? + D2

(d)

Ify = (1+ tan A)(1 — tan B) where A —

then (y + 1)¥™ is equal to

(@9
() 4
(c) 81
(d) 81

cot A

1—cosa

B=T

cot B

If A+ B = 225°, th .
+ ’ en1—|—cotA 1+

(a1
(b) —
©0
(d1/2

1 V3

sin10° cosl10°
(@0
b1
() 2
@ 4

cot B -

Z’
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64.

65.

66.

67.

68.

sin®? A — sin? B
sin Acos A — sin Bcos B

(a) tan(A — B)
(b) tan(A + B)
(c) cot(A — B)
(d) cot(A + B)

4

Ifcos(a + B) = 5,sin(a —-pB) = 1—53 and a, S lie

T
between 0 and 7 then tan 2a¢ =

@ 16
63
(b) 56
33
© 28
33
(d) None of these

Ifcos(A— B) = % and tan A tan B = 2, then

(@)

cosAcosB =

ot| =

(b)

sin Asin B = —;

(©)

cos Acos B = ~5

@ sin Asin B = —%

Ifcosz 4 cosy 4 cosa = 0 and

T+
sin ¢ 4 siny 4 sina = 0, then cot (Ty
(a) sina
(b) cosa
(c) cot o

(d) sin( ® +y
2

sec50° + tan 50° is equal to

(a) tan 20° + tan 50°

(b) 2tan 20° + tan 50°
(c) tan20° + 2tan 50°
(d) 2tan20° 4+ 2tan 50°

69.

70.

71.

72.

73.

74.

75.
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tan9° — tan27° — tan63° 4+ tan81° =

(@) 1/2
(b) 2
(c) 4
@ 8

The minimum value of 3 sin @ + 4 cos 8 is

(a) 5
(b) 1
(3
(d) =5

cos(2001)7 + cot(2001)g n sec(2001)§ + tan(2001)
T

6

™

1 + cosec(2001)

if 15 sin? o + 10 cos* & = 6 then value of
8 cosec® a + 27sec® @ — 241 is

The numerical value of Expression
sin® A — cos B(cos B+
cos Acos C) — cos C(cos C + cos Acos B) ina

triangle is

The value of expression
E = cos* x — k? cos? 2x + sin* x which is independent

1
of x is T then t equals

(1 —cot1°)(1—cot2°)(1—cot3°)...(1 —cot44’) =2
thenn = 10k + k. Whatis k
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1. Answer: d

Solution

(d) : As the rain drop is falling down with a constant speed, its
acceleration, a=0 Hence, net force on the drop = ma=0. As the
cork is floating on the surface of water, its weight is balanced
by the upthrust. Hence net force on the cork is zero.

The foree exerted by the engine is balanced by the friction due
to rough road. As the car is moving with constant velocity, it’s
acceleration a=0 Hence. Net force on the car, F=ma=0
Whenever a body is thrown vertically upwards gravitational

pull of carth gives it a uniform acceleration a=g in downward
direction.

Hence. net force on the pebble
=mg=0.05x10=0.5 N vertically downwards

2. Answer: d

Solution
: The situation is as shown in the figure.

- ] Y

Piniiial =W, Pg,,y =— MU
Impulse imparted to the ball = Change in momentum

=P finat ™ Pt = U = WU = —2mu

3. Answer: a

Solution
1 5
: Here y=ut +§gr‘

dy
velocity V=——=u+ gt
3 At g

dv
Acceleration, a=—=g
t

The force acting on the particle is
F=ma=mg

4. Answer: a

Solution
: Here, F=-50N
(-ve sing for retardation

m=ll[)kg,u=ll]ms'I =0
As F=ma+t ++++

F -50 -
=—=—=-5ms
m 10kg
v=u+at
Using v—u 0-10ms™
= = ~ =25
a —5ms™

5. Answer: d

Solution

A car accclerates on a horizontal road due to the force

exerted by the road on the car

Answer Key

6. Answer: a

Solution
The various forces acting on the block are as shown in the

figure.

From figure

mgsinf= [ . (i)
mgceosO=N .. (i)
Divide (i) by (ii) we get

(1)

tan B=L=}‘L~ !
hr

—orf=tan"
]hll'

7. Answer: ¢

Solution
If a is downward acceleration of 4 kg block, the upward

aceeleration of 1 kg block must be 2
Let T be tension in cach part of string. The cquation of mation

on 4 kg block is
20
1441
} g
H
4kg| he
4

4g-2T=4a.....()
The equation of motion or 1 kg block is
T—-lg=1x2a__ i)
or 2T -2g=4a .. iii)
Adding (1) and (1) we get
g

2g=8aora==

g=8aora=7
.". Acceleration of 1 kg block

=2g= £ upwards.
2

8. Answer: a

Solution
figure shows that slope of x-t graph changes ffom positive

to negative at £ =2 s and it changes from negative to positive
at 1 =45 and so on. Thus direction of velocity is reversed afer
every two seconds. Hence, the body must be recciving
consccutive impulses after every two scconds.

9. Answer: d

Solution )
1 At t=4s the body has constant velocity
3

u=—ms
4

After t=45 the body is at rest i.c. v=0

. Impulse =m(v —u)

=2kg(0- %ms"}z— %kgms'l

Page 1 of 7
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10. Answer: a

Solution

For { < (Jand ¢ > 45 the position of the particle is not
chaining i.c. the particle is at rest so no force is acting on the
particle at these intervals.

For (<t <45 the position of the particle is continuously
chaining. As the position — time graph is s straight line, the
motion of the particle is uniform, so acceleration, a=0 Hence
no force acts on the particle during this interval also.

11. Answer: d

Solution
(d)

Initial momentum of the ball is

= » .
p,=mucos30°i—musin® j
Final momentum of the ball is

pj«: —mucusSU“f—musinSDf

.".Change in momentum

A;:E 74p: = 2mucos30°i

Impulse = Change in momentum = — 2ny cos30°F

As impulse and force are in the same direction, therefore force
on the ball duc to the wall is normal to the wall along the

negative x-axis. Using Newton's 3™ law of motion the force
on the wall duc to the ball is normal to the wall along the
positive x- direction

_ 2mucos30®
t

~F

12. Answer: d

Solution
let B be the angle made by rope with the vertical in

equilibrium

EL
T

1m|
Tz

(@
The free body diagram of 5 kg block is as shawn in fig (b)
T

5
&)
In equilibrivm 7, =5g=5x10=50N
The free body diagram of the point p is as shown in fig (c)

. TsmB=30N..(i)
In equilibrium
T cosO=T1, = 50N...(ii)
Dividing (i) by (ii) we get
lan9=@=]
50

O=tan” (1)=45°

13. Answer: a

Solution
:Herem= 10 kg

The resultant force acting on the body is

F=J(8N) +(6N)* =10N
Let the resultant force F makes an angle 0 w.r.t 8N force
From figure tmﬁ:ﬂ:é
8N 4
The resultant acceleration of the body is

The resultant acceleration is along the direction of the resultant
force

Hence, the resultant acceleration of the body is Ims 2 at an

3
angle of lzm“[ﬂ w.rt. 8N force

14. Answer: d

Solution

n
Here m_*—E,m'ﬂ.—m

1, =0.2,1,=0.1
Let both the blocks are moving with common acceleration a
then

a=ME ) o-02g

1
And

Fopg(mg+m, )g=(m; +m,)a

F=(my+m Ja+p, (mg +m)g

:[m + %](O.Zg] +(0. l][m + %}g

3 3 0.9
= £5m)(0.2g)+[5m}(0. lg]—ng—DASmg

15. Answer: d

Solution

The minimum force required to start pushing a body up a rough
inclined plane is

F =mgsinO+wng cosb........1)

Minimum force needed to prevent the body from shiding down
the inclined plane is

F,=mgsinf—pmg cosh.......(7)

Divide (i) by (ii) we get

£ sinB+pcosd  tanB+p

E, 5ln0—ucusB_lzme—J.l
IR 5 an = 2u(Given))
u-p

Page 2 of 7
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16. Answer: b

Solution

(b} : Here Mass of block A,
m,=10kg

Mass of block B, mj, =15kg

Coefficient of friction between the blocks and the surface,

u=02

Applied force =200N

Force of friction on

A=pN  =pm g =0.2x10x10=20N

Force of friction on

B=pN, =um,g=02x15x10=30N

Taking two blocks forming one system, therefore net force
acting on the blocks is

F=200-20-30=150N
Let a he common acceleration of the system
F 150N -2
La= =——————=06ms
my+my (10+15)kg

17. Answer: d

Solution
Here m, =10kg,m,=20kg, F=600N
Let T be tension of the string and a
be common acceleration of the system

F 600N 600 -2
= = ms—"=20ms™"

my+m, 10kg+20kg 30

ae—

T
F 10ke 20kg

when a force F is applicd on 10 kg block. then the tension in
the string is

T =m,a=(20kg)(20ms *)=400N

18. Answer: a

Solution

The free body diagram of 3 kg block is shown
In the fig (a)

)
3 kgTﬂ
8
(a)
The equation of motion of 3 kg block 1s
TI,-3g =3a
L-3a+g

=3(2+10)=36N ....()
The free body diagram of 5 k% 1s shown as m the fig (b)
i

SkgTﬂ
8

T ¥ S
)

The free body diagram of 5 kg block 1s
I-T,-5g=5a
Ii=5a+g)+T,

=5(2+10)36

=96N

19. Answer: a

Solution
() Here mass of monkey m = 40kg
Maximum tension the rope can stand T = S00N
Tension in the rope will be equal to apparent weight of the
monkey (R)
The rope will break when R exceeds T
(a) When the monkey climbs up with an acceleration
a=3ms™”
R=m(g +a)=40(10+5)=600N
R>T
Hence the roe will break
(b) When the monkey climbs down with an acceleration
a=5ms™
R=m(g —a)=40(10—5)=200N
R<T
Hence the rope will not break
(c) When the monkey climbs up with a uniform speed
v=5ms" its acceleration a=0
S R=mg=40x10=400N
R<T
Hence the rope will not break

(d) When the monkey falls down the rope freely under gravity
a=g
s R=mg(g—-a)=m(g - g)=zero

Hence the rope will not break

20. Answer: d

Solution
v=u—a =u—ugt=0

= e w2 HiE
g 10x10

21. Answer: 8

Solution
By comparing the above problem with general expression
- (my, +my)F  (3+5)10

=———_ = =8 Newton
m+my+m;  2+43+5

22. Answer: 10

Solution

In the given problem force is working in a direction
perpendicular to initial velocity. So the body will move under
the effect of constant velocity in horizontal direction and under
the effect of force in vertical direction.

S, =u,xt=1.5x4=6m

12 1 2 _1g,
S, =ut+=at* =0+=(F/m)t* ==(5/5)(4
=yt S(Fimie =S (Eis)ap

8= ,fsf +8¢ =36+ 64 =100=10m

23. Answer: 5

Solution

Limiting friction = 2 R = z2mg = 0.6x1x9.8 = 5.88N
When truck accelerates in forward direction at the rate of |

5m/s®a pseudo foree (ma) of SN works on block in back

ward direction. Here the magnitude of pseudo force is less than

limiting friction So, static friction works in between the block

and the surface of the truck and as we know, static friction —
Applied force = 5N.

24. Answer: 5

Solution
_ Applied force - kinetic friction ~ 100-0.5x10x 10
- mass - 10

= Smist.
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25. Answer: 2

Solution

For equilibrium

Weight (W) = Force of friction (F)
W=pR=02x10=2N

FI

R L B wnN

vl

26. Answer: b

Solution
(o 150

Atomic number = No. of protons= No. of electrons = 38
Atomic mass = 88

Number of neutrons = 88 — 38 = 50

27. Answer: a

Solution
(a): O" ion contains 2 electrons more than O. Hence its

clectronic configuration will be 1s*2s” 2p°

28. Answer: b

Solution
(b): Mass number of the clement = 81 i.c.. p + n =81 Let the
number of protons be x
Number of neutrons
:x+£xx:l.1[7x
100
SX+1317x =81 or 2.317x =81

or x:L:SS
2317

symbol of the clement =3; Br

29. Answer: c

Solution

Iy X |'|:
(c): Radius of n'® orbit is given by L= | aeralll

r, 053

Fro ,Liv",r="2=""—0.176A
; 3003

30. Answer: a

Solution

h
Ax.mAv=—
(a): 4n

Ax =1000A=1000x10""mor 107" m

-34
AV:L,JS_ZS.TQXID"UHS
4x3.14x9.1x10 kg x 107

31. Answer: b

Solution
: ns orbital has (n -1) nodes.

32. Answer: ¢

Solution
(e} n =3, 1=1 represents 3p orbital. Since p has three
orientations PPy and p, 6 clectrons will show same

quantum number values of nand I

33. Answer: d

Solution

(d): When | = 3, magnetic quantum number has 7 values
m, =(21+1). These values are represented as
-3,-2,-10,41,42,43

34. Answer: b

Solution
(b): , Na =1s72s72p"3s'

For 3s'.,n=31=0,m, =0.s=-1/2

35. Answer: b

Solution

I
(b): A= ——if v is same, then higher the value of m means

lower will be the value of & .
Name | Electro |Proton | Neutron | a - particle

n (He® )

Mass/ | 0.00054| 1.00727 | 1.00867 | 4.0026
u

Thus, o - particle has the largest mass ie.. shortest
wavelength

36. Answer: b
Solution
(b): (K.E.), = hv, —hu,
(K.E.}, =hv, —hu,
As (K.E), =2x(K.E),
~o(ho, —hog )= 2(ho, —hoy)
or v, =20, -,
=2x(2x10")-(3.2x10')
=0.8x10""Hzor8= 10" Hz

37. Answer: d

Solution

A

(d):
6.6x107Js%3x10° ms™

A
310777

=6.6%10"m
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38. Answer: a

Solution
-E
— |
E = =
{a): n
13.6
E,=13.6,E, =——=34eV
4
39. Answer: d
Solution
(@) Ax=£0.01mm=1x10"m,m=10g =1x 10~ kg
h 6.626x10 ' Js
Av= = — —
4mmAx  4x3.14x107 kg =107 m
=5.275x10"ms™

40. Answer: c

Solution

(c): The aufbau principle states that in the ground state of an
atom, an electron enters the orbitals of lowest energy first and
subsequent electrons are filled in the order of increasing
energies. In the given orbital diagram, option (c) violates the
aufbau principle as clectrons switch to P orbitals without
completely filling the s orbital which has comparatively lower
energy.

41. Answer: d

Solution
Let n quanta are evolved per sec.
[’[hj} “%5Jsec’ : n 6.626x10™" x3x 10 —95
i 057x10°

n=718x10" sec™!

42. Answer: d

Solution
For Li™ § =0 for Hx2? =15200 9= 1,36800 em™

43. Answer: a

Solution
-136

n?

E
Total energy (Eq) = 7; = -34eV=
n
., —-136
-4

=n'=s —— n=2
-34

The velocity of clectron in 2™ orbit

2.18x10°
2

M
L_h __ 6625x10%x2 o

m/sec,

m
=66x 10" em

44. Answer: b

Solution
KE;,  hiv;—wvy)

KE 5 h{vs—vy)

45. Answer: ¢

Solution

The electron have n + 1 higher value have hegher energy
n+l=3+0=3

n+l=3+1=4
n+l=3+2=5 (highest energy)
n+l=4+0=4

46. Answer: 8

47. Answer: 9

48. Answer: 3

Solution

Maximum three guantum number can be same but
fourth must be different.

49. Answer: 3

Solution
Mo of waves = principal quantum no.

50. Answer: 6
Solution
na=ny)(ng-mi4l)

No. of spherical lines produced = L r
(5- 2)(25—24-1) =6

51. Answer: ¢

Solution
11 2
cosec A + colﬁ_?:-cosecﬁ colﬁ_ﬁ
Therefore 2cotA LY, =St@EnA= ks .
22 117
52. Answer: a
Solution
Given that 2y cosf = xsing  ....{i)
and Z2xsec# -y cosec# =3 i1
P
cosél  sind

= 2xsind —ycosd —3sinfcosd? =0 ....(1i)
Solving (1) and (u1). we get v =sing and x = 2 cosf
Now, x?+dy® =4 cos? 9+ 4 sin? @

=4 cos® B +sinG)=4

53. Answer: d

Solution
tan A+cotA =4

—=@n’A+cot’ A+2fan A ot A= 16
=tan’A+oot’ A=14 =tan® A+ cot* A+2=19
=ian® A+ oot A=194.
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54. Answer: c

Solution

- 1/3 /3
[—] - cos®, (E] —sing
a b

LY
Now square and add.

55. Answer: a

Solution
Given : (sece + tan a)isec f+ tan f)isec y +tan y)
=@natan fany (i)
Let x = {sec & - tan aj(sec 7 —tan B)(sec y —tan ) ..(i1)
Multiply both equations, (i) and (ii), we get
[sec,2 a—tan® a)[sac:2 ﬂ'—fanz ﬂ}fsec,z ¥ —tan® 7
= x.(tan « tan A tan y)
il

X ——
fan atan ftan y

o x = cotecot feoty

56. Answer: d

Solution
Given that tan# —cotéd =a cen1)
and sind+cosfl =b i)

Now (b* -1(a® +4)
= isin{H cosilf® — 1}2 ﬁhnf) —cotd)® + 4}
=[1+sin26 - 1°[tan’ & + cot® & - 2 + 4]
= sin® 20|cosec®d + sec® 0)
r
=4sin® feos® (IJLﬁ + ﬁ] =4.
Trick : Obviously the value of expression (b - 1)*(a® +4) is

independent of @, therefore put any suitable value of . Let
0=45", we get a=0,b=+2so that [W2)? - 1I* (0 +4)=4.

57. Answer: a

Solution
We know, ,."22%%,]2,‘{5 and cosZZ% - %Jz- Jz

. o )
|1+ cos22L fnm;s?L ‘(1”0;11217
z )\ 2z ) 2

[1 +CDS]57%]
(e W1 1 1 1)
(1-1e-a8)

\

[ 1 1, _4-2-V2)i3-2+42)

[1 IIZ+JE}:“:1 7 JE)} e
_2-VB)e+d?) _a-2 1
- 16 "6 TF

58. Answer: b

Solution
]Il—cosa N [1+cosa 1-cosa+1+cosa
Vitcosa Vi-cose ] _cosfe
2 2 [ 3r
=——=——— |sincer<ca<—|
tsing -sing 2

59. Answer: c

Solution
[ tan A—tan B
zm[ﬂ‘ﬁ’-zlm]
_ g l2anB+cotB-tanB) _, tan B +cotB
~"1+(2@nB+cotBjanB 21+ an?B)
_cotB[tanZB+1:|_

(1+tan® B)

cotB.

60. Answer: d

Solution
As miven sinA+snB _C

B cosAs+cosB D

2sinAE o AE

2 - _C tanA*S—E

T, A+B_A-B p 2 D

Zeos T

mAlH 2£

Thus, sin(A+B) = 2 D 2cD

TemnATB | O CDh
2 D?

61. Answer: c

Solution

A-B=Zomn(A-B)-@nl = 2RA-E0B
4 - l+tanAfanB

= tanA-tanB -tanAtanB =1

=»tanA-tanB-tanAtanB+1=2

= (1+tanA) (I-tanB) =2 = y=2

Henee, (v+19"" = (24177 = (3 = 27.

Trick : Put suitable Aand Bas A-B :%

x )
ic,A==,B=0 .. [l+tan=|(1-tan 0°) = 2(1)= 2.
1 1)

62. Answer: d

Solution

cotA cwtB 1
l+cotA 1+cotB  (1+tanA)(l+tanB)
_ 1

fan A+fan B+1+fan Afan B
=stanA+tanB=1-tanAtanB]

_ 1 _1
I-@nAw@nB+1l+@nAmnB 2~

[ tan(A + B) = tan 225°]

63. Answer: d

Solution
(1 o A3 )
1 7 zlimm —?unlﬁqJ
sin10°  cosllP = 2[_ cosl0® _J3sinle? - :uslﬂ“]
21' sin10° cos 10° )
_4sin(@0° -10°) _4sin20°
~ sn20°  sn20°
64. Answer: b
Solution
sin®A-sin’B _ 2sin(A+BJsin(A-B)

sin AcosA -sinBcosB sin2A -sin 2B
_ 2sin(A + Bjsin(A - B)

Zcos(A+ BlsinA—-B) AT Bl

65. Answer: b

Solution
4 5
. _4 inla — 8 =
We have cosla + f) 5 and sinfz - #) 3

:-sin[a+f1‘]—g and cos[a—ﬁ:l—%
=2 =snt 3 on1 2
5 13

. |3 25 b 9
=sin”| = 1-— +— [1-—
5 169 13 25

56 56
—— ; -
= 2a =sin [65J:-sm?.a

sin2e¢ _ 56/65 _ 56

Now, tan 2=

cos2z 33/65 33
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66. Answer: a

Solution
cos({A-B) = E
5
. 5cosAcosB+5snAsnB=3 i)
From 2™ relation,
sinAsinB=2cos Acos B cwnf11)

i cosAcusB—% and 5(%-1]9“’1;‘\ sinB=3.

67. Answer: c

Solution
Given equation cosx + cosy +cose =0 and

sinx +siny + sing = 0. The given equation may be written a
cosx+cosy =—cose and sinx +siny  ~sina. Thercfore

X+Y x-p) .

B T R
(x+y vy .
an'{ = ]ms[ = J_ sing ..(il)

{3
x-y

2 D{u Xy
Divide (1) by (i1). we get ?
2

2on{ 2 eof 232

- cof 2o
L2

sina

68. Answer: c

Solution
sec 507 + tan 50°
Z fan(70° - 20°) = tan 70° - tan 20°
1+ tan 70° an 207
= tandlP +tan70° tan20° tan50° = tan70P —tan20°

= tan50° + tan50° = tan70° —tan20” [~ tan 70° = cot 20°]
= Ztan50° + tan20° = tan70°
= 2tan 507 +tan 20° = tan 507 + sec 50° .

69. Answer: c

Solution

tan 9° —tan 27° - fan 63° +fan B1°

=tan 9° —tan 27° - cot 27° + oot 9°

=(tan 9° +cot 9%} - (tan 27° +cot 27°)

_cos(9° -0} cos27° -27°) 2 2

sin9° cos9®  sin27°.cos27° sin18° sin54°
_2 sin 54° —sin 187 | | 2 cos 36 sin 187
7| sin 187 sin 54° sin 18°.sin 54°
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70. Answer: d

Solution

Minimum value of (3sin@ + 4cos@) is — 32 + 4% ic, 5.

71. Answer: 0

72. Answer: 9

Solution

Sol. Divide by cos'a.

= 15 tan*c + 10 = 6 sec’or

= 15tan’ct + 10 = 6 (1 + tan’cr)®
= (3tan’a -2y =

oLotando =23

73. Answer: 0

Solution

Sol .Use cos® A + cos® B + cos*C
=1 - 2cosA cosB cosC

74. Answer: 2

Solution

Sol. =+ E = (cos™ + sinx)? - 2sin*xcos?x — k* (cosx —sinx?
=1 - 2sin’x cos’ — k* [1 — 4 sin’x cosx]
= (1-K%) - 2sin’x cos’x (1 - 2k%)

- E is independent of x if k2 = %
E-

St=2

75. Answer: 2

Solution

Sol. (1 —cotl=) (1 - cot 44°) = 1 —cot 1° — cot 44° + cot 1° cot
a4°

cotl®cotd4® -1
cotl®+cotdd”

=1-cot 1% - cot 44° + cot 1° cot 44° =2

Similarly other pairs will give result Total pairs = 22
(1-cot1°) (1 -cot 2% .......... (1 - cot 44°) = 22

e =2,

. cot 45° = cot (1 + dd) =
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