] -
N a8
) BN

- R
e — = L\ s -

s = —_— e

El:lucatibnél Services Private Limited

9", 10", NEET, JEE(Main/Advanced)
A B 999 997 T& ¢ |

CLASS : X1 (PHYSICS)

DPP

DAILY PRACTICE PROBLEM

DPP-21 TO 30

DPP 21 : Relative Motion, Projectile Motion, Newton’s Law of Motion

DPP 22 : Newton’s Law of Motion, Rectilinear Motion,Projectile Motion

DPP 23 : Newton’s Law of Motion, Relative Motion

DPP 24 : Relative Motion, Newtons’s Law of Motion, Projectile Motion

DPP 25 : Newtons’s Law of Motion

DPP 26 : Newtons’s Law of Motion, Relative Motion, Projectile Motion, Rectilinear Motion
DPP 27 : Relative Motion, Newtons’s Law of Motion

DPP 28 : Relative Motion, Newtons’s Law of Motion

DPP 29 : Friction, Newtons’s Law of Motion

DPP 30 : Friction
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PHYSICS Total Marks : 24

DPP DPP NO. 21 Max. Time : 24 min.

DAILY PRACTICE PROBLEMS

Topics : Relative Motion, Projectile Motion, Newton’s Law of Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.8 (3 marks, 3 min.) [24, 24]
1. Two points P and Q move in same plane such that the relative acceleration of P with respect to Q is zero.

They are moving such that the distance between them is decreasing. Pick the correct statement for P and Q
to collide

(A) The line joining P and Q should not rotate.

(B) The line joining P and Q should rotate with constant angular speed

(C) The line joining P and Q should rotate with variable angular speed

(D) All the above statement are correct

A stone projected at an angle of 60° from the ground level strikes at an angle of 30° on the roof of a building
of height ‘h’. Then the speed of projection of the stone is :

~
30°

A

h

60°
A4
T oo ooy

(A) y2gh (B) /6gh (C) 4/3gh (D) y/gh

A man is on ship which is moving in east direction with speed 60 km/hr. Waves of ocean is taking ship
towards west with speed 20 km/hr. Man start running on ship with flag in his hand in north direction with
speed 30 km/hr and wind is blowing with 50 km/hr, 37° towards south of west then find the direction of flutter
the flag as seen by man on ground.

(A) 37° south of west (B) 53° south of west
(C) 37° west of north (D) flag will not flutter

F
@) F=—'m |am[* (ii) F=—> m | s3m1—>F
(iii) F— m | amT—>2F (iv) 2F—> m |3m >F
) 2F—> 2m| m >F

In all the given cases blocks are in contact and the forces are applied as shown. All the surfaces are smooth.
Then in which of the following cases, normal reaction between the two blocks is zero :

(A) (D), (iv) (B) (i), (iif) (C) (i) D)(v)
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A body of mass 1 kg lies on smooth inclined plane. Aforce F = 10N is applied horizontally on the block
as shown. The magnitude of normal reaction by inclined plane on the block is:

m=1kg
—_
F=10N

45°

10
(A)10+2 N (B) 5 N (C)10N (D) none of these

Africtionless wire is fixed between A and B inside of a hollow sphere of radius R as shown. Abead slips along
the wire starting from the rest at point A. The time taken by the bead to slip from A to B will be

2,/gR 2,/gRcos6
A) 2JR7g (B) gR/./gcos® () QT‘/; =g —

Att=0, a particle at (1,0,0) moves towards point (4,4,12) with a constant velocity of magnitude 65 m/s. The
position of the particle is measured in metres and time in sec. Assuming constant velocity, the position of the
particle att =2 sec is :

(A) (13i-120]j+40k)m (B) (40i+31j—120k)m

(C) (13i-40j+12k)m (D) (31i +40j+120k)m

A constant force acts on a mass m at rest. Velocity acquired in travelling a fixed distance is directly
proportional to :

1
(A) Vm (B)m ©) Jm (D) none
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PHYSICS Total Marks : 26

DPP DPP NO 22 Max. Time : 26 min.

DAILY PRACTICE PROBLEMS

Topics : Newton’s Law of Motion, Rectilinear Motion,Projectile Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.6 (3 marks, 3 min.) [18, 18]
Multiple choice objective ('-1' negative marking) Q.7 to Q.8 (4 marks, 4 min.) [8, 8]

1. A uniform sphere of weight w and radius 3 m is being held by a string of length 2 m. attached to a

frictionless wall as shown in the figure. The tension in the string will be:

Wall ’
—

(A) 5w/4 (B) 15w/4 (C) 15w/16 (D) none of these

2. Two weights W, and W, in equillibrium and at rest, are suspended as shown in figure. Then the ratio
Wi
Wz is:

(A) 5/4 (B)4/5 (C)8/5 (D) none of these
3. If v=x2—5x + 4, find the acceleration of the particle when velocity of the particle is zero.
(A)0O (B)2 (C)3 (D) none of these
4. Three weights are hanging over a smooth fixed pulley as shown in the figure. What is the tension in the

string connecting weights B and C?

(A)g (B) g/9 (C) 8g/9 (D) 10g/9
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Aballis shotin a long hall having a roof at a height of 10m with 25 m/s at an angle of 37° with the floor. The

ball lands on the floor at a distance of .............. from the point of projection. (Assume elastic collisions if
any)
A
10m
37° ‘
(A)40m (B)60m (C)45/4 m (D)20 m

Two smooth spheres each of radius 5 cm and weight W is in equilibrium inside a fixed smooth cylinder
of radius 8 cm as shown in the figure. The reactions between the spheres and the vertical side of the
cylinder are:

(A) W/4 & 3W/4 (B) W/4 & W/4
(C) 3W/4 & 3W/4 (D)W & W

A cart of mass 0.5 kg is placed on a smooth surface and is connected by a string to a block of mass 0.2 kg.
At the initial moment the cart moves to the left along a horizontal plane at a speed of 7 m/s. (Use g = 9.8 m/

s?)
| 0.5 kg I

0.2 kg

2
(A) The acceleration of the cart is 79 towards right.

(B) The cart comes to momentary rest after 2.5 s.
(C) The distance travelled by the cart in the first 5s is 17.5 m.
(D) The velocity of the cart after 5s will be same as initial velocity.

Three blocks are connected by light strings as shown in figure and pulled by a force F = 60 N.
If m, =10 kg, m, = 20 kg and m_ = 30 kg, then :

T T F

(A) acceleration of the system is 2 m/s? (B)T,=10N
(C)T,=30N (D)T,=20N&T,=40N
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PHYSICS Total Marks : 27

DPP DPP NO 23 Max. Time : 29 min.

DAILY PRACTICE PROBLEMS

Topics : Newton’s Law of Motion, Relative Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.5 (3 marks, 3 min.) [15, 15]
Multiple choice objective ('-1' negative marking) Q.6 (4 marks, 4 min.) [4, 4]
Subjective Questions ('-1' negative marking) Q.7 to Q.8 (4 marks, 5 min.) [8, 10]

1. A man of mass m stands on a platform of equal mass m and pulls himself by two ropes passing over

pulleys as shown. If he pulls each rope with a force equal to half his weight, his upward acceleration
would be :

(A)g/2 (B) g/4
©)g (D) zero

Two blocks of masses m, and m, are connected as shown in the figure. The acceleration of the block
m, is (pullyes and strings are ideal) :

mog m49
(A) my+ms (B) my+my

4m,g-m,g m»g
©) "m,m, (®) . am,

In the system shown in figure assume that cylinder remains in contact with the two wedges. The
velocity of cylinder is -

Cylinder

u mlsw e
30° 30°

7.

(A) V19 —4J§§ m/s (B) ETTN

2
(C) /3u mi/s (D) J7um/s
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A system is as shown in the figure. All speeds shown are with respect to ground. Then the speed of
Block B with respect to ground is :

!5m/s
!

| A1 [E]

5m/s
(A) 5 m/s (B) 10 m/s (C)15 m/s (D)7.5m/s
A wedge of height 'h' is released from rest with a light particle P placed 5
on it as shown. The wedge slides down an incline which makes an h'
angle 6 with the horizontal. All the surfaces are smooth, P will reach
the surface of the incline in time: 0

2h 2h 2h 2h

(A) | gsin?0 (B) Vgsino coso (©) Vgtane (D) gcos?o

A block of weight 9.8N is placed on a table. The table surface exerts an upward force of 10 N on the
block. Assume g = 9.8 m/s2.

(A) The block exerts a force of 10N on the table
(B) The block exerts a force of 19.8N on the table
(C) The block exerts a force of 9.8N on the table

(D) The block has an upward acceleration.

A block of mass M, = 3 kg on a smooth fixed inclined plane of angle 30° is connected by a cord over a
small frictionless pulley to a second block of mass 2 kg hanging vertically. The tension in the cord and
the acceleration of each block are and respectively.

In which of the following cases the magnitude of acceleration of the block A will be maximum (Neglect
friction, mass of pulley and string)

(i) (if)

mA] Elom miA] 2mg
m
smooth| A m| A

(iii) omg (iv) _|3sz
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PHYSICS Total Marks : 24

DPP DPP NO 24 Max. Time : 25 min.

DAILY PRACTICE PROBLEMS

Topics : Relative Motion, Newtons’s Law of Motion, Projectile Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.6 (3 marks, 3 min.) [18, 18]
True or False (no negative marking) Q.7 (2 marks, 2 min.) [2, 2]
Subjective Questions ('-1' negative marking) Q.8 (4 marks, 5 min.) [4, 5]

1. System is shown in the figure. Velocity of sphere Ais 9 m/s. Then speed of sphere B will be:

5
(A) 9 m/s (B) 12 m/s (C)9 XZ m/s (D) none of these

2. A boy and a block, both of same mass, are suspended at the same horizontal level, from each end of a light
string that moves over a frictionless pulley as shown. The boy starts moving upwards with an acceleration
2.5 m/s? relative to the rope. If the block is to travel a total distance 10 m before reaching at the pulley, the
time taken by the block in doing so is equal to :

T
Il

10

(A) V8 s (B) 4s (©) s (D) 8s
3. In the figure shown neglecting friction and mass of pulleys what is the acceleration of mass B ?
m@ (O
m(B]
g Sg
A) = B) —
(A) 3 (8)
2g
(C)g ®) 5
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Awire is bent in a parabolic shape followed by equation x =4y2. Consider origin as vertex of parabola. A wire
parallel to y axis moves with constant speed 4 m/s along x-axis in the plane of bent wire. Then the acceleration
of touching point of straight wire and parabolic wire is (when straight wire has x coordinate =4 m):

1 1. R
A i B)-7 1 (€2 (D)4 i

Blocks of mass M, and M, are connected by a cord which passes over the pulleys P, and P, as shown
in the figure. If there is no friction, the acceleration of the block of mass M, will be:

M,g 2M,g Mg
A) (am,+M, ) ®) (am,+m, ) (©) M, +4m,)

In the figure, at the free end of the light string, a force F is applied to keep
the suspended mass of 18 kg at rest. Then the force exerted by the ceiling
on the system (assume that the string segments are vertical and the pulleys
are light and smooth) is: (g= 10m/s2)

(A)6ON (B)120N
(C)180N (D)240N
(E)200 N

True/False

(i) Two particles are in projectile motion. The path of one particle as seen by another particle will be a
straight line.

(ii) In order to cross a river of uniform width (flow is also uniform) in shortest time, swimmer must swim
in perpendicular direction of river flow.

Alift is moving upwards with an acceleration of 2m/sec?. Inside the lift a 4 kg block is kept on the floor.
On the top of it, 3 kg block is placed and again a 2 kg block is kept on the 3 kg block. Calculate:

[]

2kg

Lift I 2
2m/sec

4kg

(i) contact force between 2 kg block and the 3 kg block.
(i) contact force between 4 kg block and floor of the lift.
Draw the free body diagrams properly & take g = 10 m/sec?.
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PHYSICS Total Marks : 25

DPP DPP NO 25 Max. Time : 26 min.

DAILY PRACTICE PROBLEMS

Topic : Newtons’s Law of Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.4 (3 marks, 3 min.) [12, 12]
Subjective Questions ('-1' negative marking) Q.5 (4 marks, 5 min.) [4, 5]
Comprehension ('-1' negative marking) Q.6 to Q.8 (3 marks, 3 min.) [9, 9]

1. Two blocks ‘A’ and ‘B’ elach of mass ‘m’ are placed on a smooth horizontal surface. Two horizontal

force F and 2F are applied on the two blocks ‘A’ and ‘B’ respectively as shown in figure. The block A
does not slide on block B. Then the normal reaction acting between the two blocks is : (A and B are
smooth)

A B
F m m ‘i
30°
(A)F (B) F/2
@%i (D) 3F
3

In the figure shown, a person wants to raise a block lying on the ground to a height h. In both the cases
if time required is same then in which case he has to exert more force. Assume pulleys and strings

light.
0 (i)
(A) (i) (B) (ii)
(C) same in both (D) Cannot be determined

In the pulley system shown in figure, block C is going up at 2 m/s and block B is going up at 4 m/s,
then the velocity of block A on the string shown in figure, is equal to :

'T2m/s
(A)2m/s | (B)4 m/s |
(C)ém/s | (D)8 m/s |
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4, Two blocks Aand B of masses m & 2m respectively are held at rest such that the spring is in natural length.
Find out the accelerations of blocks A and B respectively just after release (pulley, string and spring are

massless).
Spring
k
m
(A)gl gl ®5 451
(€)o,0 (D)g V.0
5. Two cubes of masses m, and m, lie on two frictionless slopes of block A which rests on two frictionless

slopes of block A which rests on a horizontal table. The cubes are connected by a string which passes over
a pulley as shown in figure. To what horizontal acceleration f the whole system, (i.e. block and cubes) be
subjected, so that the cubes do not slide down the planes ? What is the tension in the string in this situation ?

COMPREHENSION

For the following system shown assume that pulley is frictionless, string is massless (m remains on M) :

C
m
A B
6. The acceleration of the block Alis :
2mg mg Mg
) M+ m ®) 2mem ©) Mrom O Miom
7. Normal reaction on m is (force on C due to B).
Mmg 2Mmg Mmg 2Mmg
) Mm+m ®) m+m ©) M+2m ) Mrm
8. The force on the ceiling is
(M+m)mg (6M +5m) mg (M+m)mg (6M +5m) Mg
) 2M+m ®) M+m (©) M+m (D) 2M+m
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PHYSICS Total Marks : 27

DPP DPP NO 26 Max. Time : 29 min.

DAILY PRACTICE PROBLEMS

Topics : Newtons’s Law of Motion, Relative Motion, Projectile Motion, Rectilinear Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.5 (3 marks, 3 min.) [15, 15]
Multiple choice objective ('-1' negative marking) Q.6 (4 marks, 4 min.) [4, 4]
Subjective Questions ('-1' negative marking) Q.7 to Q.8 (4 marks, 5 min.) [8, 10]

1. Two men of masses m and m/2 starts climbing up on two massless strings fixed at the ceiling with

acceleration g and g/2 respectively. The ratio of tensions in the two strings will be :
(A)2:1 (B)4 : 1
(C)4:3 (D)8:3

Two particles at a distance 5m apart, are thrown towards each other on an inclined smooth plane with
equal speeds ‘v’ . It is known that both particle move along the same straight line. Find the value of v if
they collide at the point from where the lower particle is thrown. Inclined plane is inclined at an angle of
30° with the horizontal. [take g = 10m/s? ]

(A) 2.5 m/sec (B) 5 m/sec

(C) 7.5 m/sec (D) 10 m/sec

Aparticle is projected from a point (0, 1) on Y-axis (assume + Y direction vertically upwards) aiming towards
a point (4, 9). It fell on ground along x axis in 1 sec. Taking g = 10 m/s2 and all coordinate in metres. Find the
X-coordinate where it fell.

(A)(3,0) (B) (4,0) (C)(2,0) (D) (245,0)

System shown in figure is in equilibrium. The magnitude of change in tension in the string just before
and just after, when one of the spring is cut. Mass of both the blocks is same and equal to m and spring
constant of both springs is k. (Neglect any effect of rotation)

mg mg
A) — B) —
() = (8)
3mg 3mg
C)—— D)——
© (D)=
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A cylinder rests in a supporting carriage as shown. The side AB of carriage makes an angle 30° with the
horizontal and side BC is vertical. The carriage lies on a fixed horizontal surface and is being pulled towards
left with an horizontal acceleration 'a’. The magnitude of normal reactions exerted by sides AB and BC of
carriage on the cylinder be N, and N respectively. Neglect friction everywhere. Then as the magnitude of
acceleration ‘a ' of the carriage is increased, pick up the correct statement:

(A) N, increases and N, .decreases. (B) Both N,; and N increase.
(C)N,; remains constant and N increases. (D) N, increases and N, remains constant.

A particle is moving in a straight line as :

a=1m/s? 0<t<10
a=2t t>10
where t is the time and a is the acceleration. If initial velocity of the particle is zero then :

(A) velocity of the particle at t = 20 sec is 310 m/s

(B) displacement of the particle int =20 s is 1483.33 m.
(C) acceleration the particle att = 15 s is 32 m/s2.

(D) v-t graph is

(m/s)

10m/s

t(s)

Aforce F is applied on block A of mass M so that the tension in light string also becomes F when block B of
mass m acquires an equilibrium state with respect to block A. Find the force F. Give your answer in terms of
m, M and g.

[og)

smooth

During a rainy day, rain is falling vertically with a velocity 2m/s. Aboy at rest starts his motion with a constant
acceleration of 2m/s? along a straight road. Find the rate at which the angle of the axis of umbrella with

vertical should be changed so that the rain always falls parallel to the axis of the umbrella.
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PHYSICS Total Marks : 14

DPP DPP NO. 27 Max. Time : 15 min.

DAILY PRACTICE PROBLEMS

Topics : Relative Motion, Newtons’s Law of Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks, 3 min.) [3, 3]
Multiple choice objective ('-1' negative marking) Q.2 (4 marks, 4 min.) [4, 4]
Subjective Questions ('-1' negative marking) Q.3 (4 marks, 5 min.) [4, 5]
Comprehension ('-1' negative marking) Q.4 to Q.6 (3 marks, 3 min.) [3, 3]

1. A stone is projected horizontally with speed v from a height h above ground. A horizontal wind is

blowing in direction opposite to velocity of projection and gives the stone a constant horizontal
acceleration f (in direction opposite to initial velocity). As a result the stone falls on ground at a point
vertically below the point of projection. Then the value of height h in terms of f, g, v is (g is acceleration

due to gravity)

gv2 gv2 ﬁgvz
(A) o2 (B) 2 (C) 2

Two blocks of masses m, = 2kg and m, = 5kg hang over a massless
pulley as shown in the figure. Aforce F =100 N acting at the axis of the
pulley accelerates the system upwards. Then : (Take g = 9.8 m/s?)

(A) Acceleration of 2 kg mass is 15.2 m/sec?

(B) Acceleration of 5kg mass is 0.2 m/sec?

(C) Acceleration of both the masses is same

(D) Acceleration of both the masses is upward

A1 kg block ‘B’ rests as shown on a bracket ‘A’ of same mass. Constant
forces F, = 20 N and F, = 8 N start to act at time t = 0 when the
distance of block B from pulley is 50 cm.Time when block B reaches
the pulley is . (Assume that friction is absent every where.
Pulley and string are light.

COMPREHENSION

Two smooth blocks are placed at a smooth corner as shown. Both the blocks
are having mass m. We apply a force F on the small block m. Block A
presses the block B in the normal direction, due to which pressing force on
vertical wall will increase, and pressing force on the horizontal wall decrease,
as we increase F. (6 = 37° with horizontal). As soon as the pressing force on
the horizontal wall by block B becomes zero, it will loose the contact with
the ground. If the value of F is further increased, the block B will accelerate

in upward direction and simultaneously the block A will move toward right.

What is minimum value of F, to lift block B from ground :

25 5 3
(A) 12 M9 (B) 2 m9 (©) 2mg

If both the blocks are stationary, the force exerted by ground on block Aiis :

3F 3F 4F
(Aymg + =~ (B)ymg -~ (C)mg + =~

If acceleration of block A is a rightward, then acceleration of block B will be :

3a 4a 3a
(A) e upwards (B) 3 upwards (C) 5 upwards

<

A m
m
—_—
F 0=37%

smooth

SANNNNNNNN

):(//4 7777777777777

4a
(D) 5 upwards
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PHYSICS Total Marks : 24

DPP DPP NO 28 Max. Time : 25 min.

DAILY PRACTICE PROBLEMS

Topics : Relative Motion, Newtons’s Law of Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.4 (3 marks, 3 min.) [12, 12]
Multiple choice objective ('-1' negative marking) Q.5 to Q.6 (4 marks, 4 min.) [8, 8]
Subjective Questions ('-1' negative marking) Q.7 (4 marks, 5 min.) [4, 5]

1. Two stones A and B are projected from an inclined plane such that A has range up the incline and B

has range down the incline. For range of both stones on the incline to be equal in magnitude, pick up
the correct condition. (Neglect air friction)

(A) Component of initial velocity of both stones along the incline should be equal and also component
of initial velocity of both stones perpendicular to the incline should be equal.

(B) Horizontal component of initial velocity of both stones should be equal and also vertical component
of initial velocity of both stones should be equal.

(C) Component of initial velocity of both stones perpendicular to the incline should be equal and also
horizontal component of initial velocity of both stones should be equal in magnitude.

(D) None of these.

A man is moving downward on an inclined plane (6 = 37°) with velocity v, and rain drops appear to him
moving in horizontal direction with velocity 2v, towards him. If man increases his velocity to 2v, him
velocity of rain drops as observed by man is :

(A) {5 Vo (B) ¥3 v,

(A) 9 m/s (B) 12 m/s
5
©)9 XZ m/s (D) none of these
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Objects A and B each of mass m are connected by light inextensible cord. They are constrained to
move on a frictionless ring in a vertical plane as shown in figure. The objects are released from rest at
the positions shown. The tension in the cord just after release will be

mg

mg
(A)ymg 2 ®) © 3 ()

In the figure shown all the surface are smooth. All the blocks A, B and C are movable X-axis is horizontal and
y-axis vertical as shown. Just after the system is relased from the position as shown.

Horizontal Surface

(A) Acceleration of 'A' relative to ground is in negative y-direction

(B) Acceleration of 'A' relative to B is in positive x-direction

(C) The horizontal acceleration of 'B' relative to ground is in negative x-direction.

(D) The acceleration of 'B' relative to ground directed along the inclined surface of 'C' is greater than g sin 6.

A block B of mass 0.6 kg slides down the smooth face PR of a wedge

A of mass 1.7 kg which can move freely on a smooth horizontal surface. P

The inclination of the face PR to the horizontal is 45°. Then :

(A) the acceleration of Ais 3g/20 B
(B) the vertical component of the acceleration of B is 23 g/40 Q AR

(C) the horizontal component of the acceleration of B is 17 g/40
(D) none of these

Find the tension in the string and the extension in the spring at equilibrium. Where pulley, strings and springs
are ideal.
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PHYSICS Total Marks : 26

DPP DPP NO 29 Max. Time : 28 min.

DAILY PRACTICE PROBLEMS

Topics : Friction, Newtons’s Law of Motion

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks, 3 min.) [9, 9]
Subjective Questions ('-1' negative marking) Q.4 to Q.5 (4 marks, 5 min.) [8, 10]
Comprehension ('-1' negative marking) Q.6 to Q.8 (3 marks, 3 min.) [9, 9]

1. A particle of mass 5 kg is moving on rough fixed inclined plane with constant velocity of 5 m/s as shown

in the figure. Find the friction force acting on a body by plane.

\&

\\/jof(\/

30°

(A)25N (B)20N
(C)30N (D) none of these

A block of mass 4 kg is kept on ground. The co-efficient of friction between the block and the ground is
0.80. An external force of magnitude 30 N is applied parallel to the ground. The resultant force exerted
by the ground on the block is:

(A)40N (B)30N (C)ON (D)50N

If the coefficient of friction between A and B is ., the maximum horizontal acceleration of the wedge A
for which B will remain at rest w.r.t the wedge is :

B
A
a
45°,

1+
(A) ug (B) Q(HJ
c) 2 D) 9| =&
( )M G T

In the figure shown, a person pulls a light string with a constant speed u = 10 m/s. The other end of the
string is tied to a very small block which moves on a smooth horizontal surface. Find the angle ‘@’
when the block 3leaves the surface. Take g = 10 m/s2.

u .

)

h=10m
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5. Answer the following briefly. (Answer should not be of more than one or two line)

(i) Can friction coefficient be greater than unity?

(i) Why is friction force Nonconservative force?

(iii) Can friction do positive work?

(iv) Is earth an inertial frame?

(v) Greater force is required to make the body move than to keep it moving, hence we

can say that static friction is always greater than kinetic friction. Comment on it.
(vi) Lesser force is required to pull a lawn mower than to push it. Why?

COMPREHENSION
Ameter stick AB of length 1 meter rests on a frictionless floor in horizontal position with end A attached to the
string as shown. Assume that string connecting meter stick with pulley always remains vertical.

6. If blocks 1 and 2 are given constant speeds as shown then the distance moved by end B over the floor in the
period for which speed of B is less than A.

V2 +1 V2 -1 == 1
(A) —\/5 m (B) —\/E m © 2 m (D) > m
7. Time taken to cover the distance in above part s :

V2 +1 V2 -1 1 1
(A) 4\5 sec (B) W sec (C) m sec (D) g sec

8. Minimum magnitude of relative velocity of A with respect to B during the motion specified in question 5is :
(A) 2 m/s (B) 4 m/s (C)6m/s (D) None of these
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PHYSICS DPP N 30 Total Marks : 21
D P P ) Max. Time : 21 min.
DAILY PRACTICE PROBLEMS
Topic : Friction
Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.4 (3 marks, 3 min.) [12, 12]
Comprehension ('-1' negative marking) Q.5 to Q.7 (3 marks, 3 min.) [9, 9]
1. A force F = 2t (where t is time in seconds) is applied at t = 0 sec. to the block of mass m placed on a
rough horizontal surface. The coefficient of static and kinetic friction between the block and surface are
H, and p, respectively. Which of the following graphs best represents the acceleration vs time of the
block. (U ,>u,)
usv pk F=2t
a a a a /
(A) (B) (C) (D)
f t t t
2. A body of mass m is kept on a rough fixed inclined plane of angle of inclination 6 = 30°. It remains
stationary. Then magnitude of force acting on the body by the inclined plane is equal to:
(A) mg (B) mg sin 0 (C) mg cos 0 (D) none of these
3. A body of mass 10 kg lies on a rough inclined plane of inclination 6 =
3 A B
sin*1§ with the horizontal. When a force of 30 N is applied on the 30N c
block parallel to & &'Q
upward the plane, the total reaction by the plane on the block is nearly along: D
O~
(A) OA (B) OB (C)oC (D)OD
4. A 1 kg block is being pushed against a wall by a force F = 75 N as
shown in the Figure. The coefficient of friction is 0.25. The magnitude
of acceleration of F
the block is: 3T _
(A) 10 m/s? (B) 20 m/s? (C) 5 m/s? (D) none
COMPREHENSION .
) S
Figure shows an arrangement of pulleys and two blocks. All surfaces are m
frictionless. All pulleys and strings are massless. All strings are smooth
and massless. A
m_|B
Horizontal surface
5. The acceleration of block Ais :
(A) 29 (B) g (C) S (D) None of these
9 9 5
6. Normal reaction between Aand ground is :
17mg 16mg
(A) mg (B) 9 (C) 9 (D) None of these
7. Normal reaction between Aand B is:
mg 2mg
(A) mg (B) o (C) 9 (D) None of these
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DPP 21 TO 30 ANSWER KEY

DPP NO. - 21 DPP NO. - 27
1. (A) 2. (€ 3. (A 4. (D) 5. (A) 1. (D) 2. (A)(B)(D) 3. 0.5sec.
6. (A 7. (D) 8. (C) 4. (C) 5. (C) 6. (A
DPP NO. - 22 DPP NO. - 28
1. A 2. A 3 (A) 4 (D) 5.(A) 1. (C) 2_(A) 3. (B) 4. (B)
6. © 7. (A.®B)(C) 8. (B).(C) 5. (A) (B)(C) (D) 6. (A)(B)(C)
DPP No- - 23 7. (a) T= mg, X = % :

1. ©) 2. (A) 3. D) 4 (B) 5.(A)

6. (AD) (b)T,=mg,T,=2mg,x= "2 ;

DPP NO. - 24

() T,=mg, T,=2mg, x = m9 ;
1. B) 2. B) 3. D) 4 (B 5 (A K
6. (D) 7. (i) False (ii) True 2mg mg
8. (i)24 N (ii) 108 N (d)T=mg x=——~; (e)T=2mg,x= -~
DPP NO. - 25 DPP NO. - 29

1. ®) 2. (A) 3. (B) -
mymygsin(o —B) 1. (A 2 O 3 (B) 4 6= 4
4. (A) 5 T= 15 cosa+m,cosp 6. (A)

5. (i) yes (ii) depends upon path (iii) yes (iv) no
(v) limiting friction needs to be overcome to make body

7. B) 8. (D) oV

DPP NO. - 26 (vi) N'is larger
6. (B) 7. (C) 8. (B)
1. (D) 2. (A 3. (C) 4. (A) 5.(C)
DPP NO. - 30
6. (A)(B) (D) 7. F=L2 1. (D) 2. (A 3. (A 4. (B) 5.(A)
1_( m j 6. B) 7. (C)
m+M
do 1
& &t T 1o
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CLASS : X1 (PHYSICS)
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DAILY PRACTICE PROBLEM

DPP 21 :
DPP 22 :
: Newton’s Law of Motion, Relative Motion
DPP 24 :
DPP 25
DPP 26 :
DPP 27 :
DPP 28 :
DPP 29 :
DPP 30:

DPP 23

Solutions
DPP-21 TO 30

Relative Motion, Projectile Motion, Newton’s Law of Motion
Newton’s Law of Motion, Rectilinear Motion,Projectile Motion

Relative Motion, Newtons’s Law of Motion, Projectile Motion
Newtons’s Law of Motion
Newtons’s Law of Motion, Relative Motion, Projectile Motion, Rectilinear Motion
Relative Motion, Newtons’s Law of Motion
Relative Motion, Newtons’s Law of Motion
Friction, Newtons’s Law of Motion
Friction
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DPP NO. - 21

Vo
é Fl) Vwind,man=1 OO
vS
Q measures acceleration of P to be zero.
. Q measures velocity of P, i.e. v,,, to be constant. .
. F _>
Hence Q observes P to move along straight line. 4. () e i
. For P and Q to collide Q should observe P to move a=0
along line PQ. > N
Hence PQ should not rotate. = m
N=F
Let initial and final speeds of stone be u and v.
vi=u2-2gh ... (1) (i) F— m|3mt+>F
andv cos 30°=ucos 60° ... (2)
solving 1 and 2 we get u= ,/3gh a= 2F = F
4dm  2m
Flag will flutter in the direction of wind and opposite to
the direction of velocity of man E —re
i.e. in the direction of V,_ m [—>N
F-N=ma
FY_F
vwrom(E] L
N430=V,,,0 2m 2
502V, groune
iy F—> m |amT—>2F
& p40=V,,, 0
w 370 E y gz 3F
4m
_Vman,ground —>pa
s LS R 1 -
F-N=ma
N=F-ma
3F
N=F-"%m
+
No
Vwind=50 4
vS

(v) 2F—> m |3m T >F
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2F—» m |[¢——

2F-N=ma
5F
N = 4

V) 2F—> om| m >F

F
= =m|—
N +F =ma N+F (m]

N = 0.
F.B.D. of block N

N2 = F2 + (mg)? F=10
N = 10ﬁN

AB =2 R cos6
acceleration along AB
a=gcos b

u=0 fromAtoB

1
= — af2
S ut+2at

1
2R cosh = 0+ 2 (g cos 0) t2

-2 B
- g

Unit vector in direction of (1,0,0) to (4,4,12) is

(4-1)i+@-0)j+(12-0)k
13

Hence position of particle att =2 sec is : Ff = Fi VX2

= 311 +40]+120k

F
a= — V2=u?2+2as (u=0)
m

F 1
2| —|S —
V < (m] V < \/E

DPP NO. - 22

From geometry :

3 T Tsin®
cosO = —
5
el
) 4 TcosO N
sind =—
5
\
As sphere is at equilibrium,
T sind =w
4
T —=| =
[5] W
5w
T= 1

Resolving forces at point A along string AB

w, cos 37° =w,

Wi 5

w, 4

v=0=>x>*-5x+4=0
X=1m & 4m

dv
E=(2x—5)v=(2x—5)(x2—5x+4)
tx=1 d 4m ; d—V—O
atx=1m an m ; e

5—4g g
a=l5+4)7 % 9

T-mg=ma

T=m(g+a)
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g 10g
= 1 — | = —_—
(48] _

to B.

1
10=15t— —(10)t2

2
52-15t-10=0
t?2-3t—-2=0
t=1,2
come at A’ if there was no roof.

..t =1 seconds.

During this the ball will travel V x t = 20 x 2
=40 m on the floor.

r=5cm ; R=8cm
FBD of sphere 1

N, =W + N; sinb

5. Time taken by ball from O to Ais same as that from A

t = 2 is invalid as it is the time taken by the ball to

N,

N:;E 0 NA:NaCOS()
&35;;’0 W=N,sin0
w
AC=2R-2r
AB = 2r
cosO = & gt
" AB r
N, = N; coso
W = N,sin®

Ans. N, =W coto
N, = W coseco
N, =W cot0
N, =2W.
= 0.2g=0.7a
29

= - 2
=a 7 m/s

For the case, it comes to rest when V =0

_ % 49
0=7+ t = t=55=25s

—>a U
7 m/s
D — — T la
O
T=0.g v 0.29
0.2-T=0.2a

Distance travelled till it comes to rest

29
=72 -—=
0 7+2[ 7]3

S=8.75m
So in next 2.5s, it covers 8.75 m towards right.
Total distance =2x8.75=17.5m

After 5s, it speed will be same as that of initial (7 m/
s) but direction will be reversed.

N, = N; cosf Accelerati . _ F
FBD of sphere 2 cceleration of system a = —mA mg + Mg
_ 60 = 1m/s?
% 10+20+30 = '™*
FBD of A:
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T,=m,.a
T,=10(1)=10N
FBD of B :

T+—{ B =T,
T,-T,=m,a
T,-10=20(1)
T,=30N.

DPP NO. - 23

for (man + platform) system :
2mg—4T =2m(a)

mg
mg

mg m
= 2mg-4 (7] =2m(a) [ T = 29
2
= a=0
Let a = acceleration of m,
. a+0 a
then acceleration of pulley = 5 T3

If acceleration of m, =b

b
+ — =
Then O 5

N | o

Hence a=b
T=ma,mg-T =m,a

myg

as= my +m,

Method - |

As cylinder will remains in contact with wedge A
V. =2u

As it also remain in contact with wedge B
usin 30° = VycosSO° -V, sin30°

sin30° N Usin30°
vy~ "x c0s30°  cos30°

Vy =V, tan30° + u tan 30°

Vy = 3u tan30° = «/5 u

V= ,/Vx2+v)? = 7 u Ans.

Method - Il

In the frame of A

30°

130°
Vv

v

3u sin 30° = Vycos30°
= V,=3utan30°= 3u

and o V _=2u

= V = 1[V)?+V5 = J7u Ans.

ly + 210, =constant

dry  2de,
dt dt

(5+5)+2(5+vy)=0or v,=10m/s

Assume that acceleration of particle is a,
and acceleration of wedge is a,

Then, a, =gsind

From wedge constant

a, =a, sind = gsin?0
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1
h = Eg sin?0 2

2h
t= gsin?0 -

6. From Newtons third law, the force exerted by table on
block is equal to that exerted by block on the table.
Therefore block exerts a 10 N force on table. Since the
upward force on the block is larger than downward force,
it moves upwards.

7. 9m/s
9 cosa = Vv sina - (i)
19-R .
FBD of block M, = 2kg T = tana — (ii)
T (R+5)2=(12)2+ (19 - R)2
= R=10
Hence from (i) and (ii)
29 v =12 m/s?
. Acceleration of boy and block will be same equal to
20-T=2a  ........... (i)
1.25 m/s? w.r.t. ground. Hence
= 1
FBD of block M, = 3kg 10 = 5(1.25) P
T
N =t =4 sec.
3gsin305 3gcos30° From constraint relation , if acceleration of mass B is
a then acceleration of mass A will be a/2 :
FBD of A:
1043
= 3x— ma
2 T-mg=— .. (i)
2
= 15y3 N. T
= 15N
al2
T-15=3a ........... (i) T
(i) + (ii) Y
5="5a
= a=1m/s? ; T =18 N. FBD of B :
m T. ma (i)
- _omg-mg g g 5 Tma
- a=TH =3 T/2
. 2mg-mg B $a
(Da= —— =
m
mg
From (i) & (ii)
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V, =8y V,

V. =4

a=0

0=a =8[ya +V]
ya,= sz

3F =180
F=60N
T=4F = 210N
Force balance on system
T=F+180
T =60+ 180 =240 N.

False There acceleration may be different.

v g W o , .
True T= v to minimize T, V will be maximum.
y=1 = la|= 1 i.e whole effort of swimmer must towards oppo-
y
4 site bank.
(i) FBD of 2kg
N,
T a=2m/s’
20
N,, —20 =2(2)
Relative between a, & a, Ny, =24N
a,=2a,=2a
Relative between T,&T, (if) FBD of 3kg
T2:2T1 =27 N34—N23—30 = 3(2)
T,=Mja, ... (i)
Myg—Ty=Mya, ... (ii) Nes
2T = 4M1a T 2
M,g — 2T = M,a azems
N34
_Myg 30
Mg =a(4M; +M,) = a= AM, + M, -
N,,=N,, +30+6
N,=24+30+6 =60N
FBD of 4kg
N,—N,, —40=4(2)
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Ng=N,, +40+8
N,=60+40+8 = 108N

DPP NO. - 25

F
1. Acceleration of two mass system is a = om

leftward

FBD of block A

mF
N cos 60°—-F =ma= —— solvingN=3F
2m

1
2. Since, h= Eat2 = a should be same in both cases,

because h and t are same in both cases as given.

4. |In this case spring force is zero initially F.B.D.

of Aand B
m 2m
mg 2mg

Q=g a=g

5. If the block has an acceleration towards right, the

blocks would have some acceleratidon towards left.
Resolving horizontally and vertically, we have

R,=m,gcos B +m,fsinf e (1)

m,f=Tcos B +R,sinp e (2)

and

R,=m, gcosa+m, fsina e (3) m f=R, sin
o—Tcos a e (4)

From equation. (2) and (1), we get

m, f=T cos p +[m, g cos B +m, fsin ] sin B
=Tcosp+m,gcosfsinp+m,fsin’p

s Tcosp =m,f-m,fsin*f —m, gcos B sin
or TcosP =m,fcos?B —m,gcosp sinf
orT=m,fcos —m,gsinf e (B)
From equations (3) and (4), we have

m, f =(m, gcos a+m, fsina)sina —T cosa
=m, g cosa sina. +m, fsina — T cosa

F,
F, . Tcosa =m, gcosa sino +m, f(sina —1)
fa IaZFZ or T=m,gsino —m, fcoso ... (B)
Equating (5) and (6), we get

mg mg ) ,

(i) (ii) m,fcos B—m,gsinB=m, gsina-m, fcosa
In (i) F, — mg = ma. . [ (m,sina +m5 sinf) } @
= F,=mg+ma. “1=9% (m, cosB+m,cosa) "
In (ii) 2F, - mg = ma Substituting the value of f in egn. (6) , we get

_ mg+ma T=m,gsina-m, g
= FZ—T - F,>F,.
(mysina +m, sinf)
(m, cosp +m,cosa)| CO5*
3. (,+(,+ (;=constant
Simplifying, we get
my mygsin(a —B)
vV ~ mycosa +m,cosp ns.
vl 2
. ‘ (6 to 8). free body diagram ‘C’ block
2
1
4T - AN
el 12 C m l
. . . a
£1+£2+€3 =O ‘mg
(V-4)+(V-2)+(-2)=0
=2V =38 mg—N=ma
=>V=4m/isi
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2M+m
7.=Mg,Mmg
mg 2 2 22
7. T-mg=M Mam for A block
P
Mm
T=Mg G
+ M T
for pulley Mg 2,
P=2T + Mg
_ 2Mmg _ 6M+3m +2m
=2Ma* oem *MI = Tomem Mg
6M +5m 1
P= 2M+m Mg Downtheplane5=v.t+5 (gsin0)t? ....(1)
1 ! ! = V
8. attheplane0=v—-gsinot = t gsine1
t=ot = 2 time taken by B in coming back

a . = \g&ino [time taken by B in coming bac
T m la to initial position]
A B

2.v? 1 gsin0.4v?

By newtons law on system of (A, B, C) Q" gsind " 2 g2sin?0
5 M+m-m)g=(2M+m)a
( )9 =( ) 10 g sin® = 8v?
m
as 2|v|+gm 1
10><10><[2j 100 10 .
Vv \|—— =2 = |- = — =2.5m/sec
DPP NO. - 26 8 16 4
1. FBD of man of mass (m)
T 3 Y 4(4,9)
s |
o LI
‘l/ u-" 1 1
m 0,1 4 I
g ©, )AZY—__\_I _——
>X
F—X —>C
T,=mg+mg
Ty=2mg tan6=ﬁ=2,
= T,:T,:8:3 4-0
FBD of man of mass (m/2) y=ut+ 13 t2
y 2
now 1 =usind (1) 1 (1)2
T, ’ 29
9
‘ T\L in6 =4 dsin 6 2
usin® = andsin 6= =
Mg \/g
2
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= u=2/5

1
now, x=ucosh (1) = (2./5) x J5 =2m

Before cutting the spring

T,=mg
After cutting the spring
T,=mg

2mg

2mg-mg=2ma

a=g/2
T,=mg/2

- mg _ Mg
T2—T3—mg—7_7

The free body diagram of cylinder is as shown.
Since net acceleration of cylinder is horizontal,
N,; cos30° = mg .
N/\B
307

Nec

mg

2
or N,= ﬁmg e (1)

H o
and N, — N, sin30° = ma
— H o
or Ny.=ma+N,sin30° ...(2)
Hence N,, remains constant and N, increases with
increase in a.

v 20
J‘dV—2J‘tdt (1)
10 10
P 20
— 2|—
10

v—10=(20)2-(10)? =300
v =310 m/s.
(b) Fort=0tot=10s.

1
S=ut+ Eatz

- s:(0)(10)+%><1><(10)2 =50 m

From (1)
v—10=12-(10)?
v=1t2-90

s 20

[ds = [ (t* —90)dt
50 10

20)3 10)3
S_50= {( 3) —90><20:| _ {%—90x10}

8000 1000
S=50+ 3 —1800—T+900

7000
S=50+ 3 - 900

= S$=1483.33m
A force F is applied on block A of mass M so that the

tension in light string also becomes F when block B of

m
mass F<— M B
A

Applying Newton's law on the system in horizontal
direction F = (M + m) a.
Now consider the equilibrium of block B w.r.t. block M

F.
84—2 >

Fort=0tot=10. mg
V=u+at 2
V=0+(1 1 =1 . = =
(1) (10) =10 m/s F2=(mg)?+ (ma)? = (mg)? + (mm+Mj
a=2t
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m292
FP= — 5 ; 2, S0 N
m
-
(m + M) aT
.. mg
= 2
() &
m+M
8. At any time t, rain will appear to the boy as shown in 50 —2g =2a
picture.
50-19.6 _
at‘%’ 2 =a
0 o> _ .
o ¥ Vv Vo= velocity of a = 15.2 m/sec?upwards
A rain w.r.t. boy . :
As the acceleration of both the masses is upward.
50N
at
tano = — T
\ b
Boy should hold his unbrella at an angle 6 from the vertical
at do a 59
tano = — sec?0 —- = —
% dt %
and also; 50-5g=5b
do a a
— = = 50-5x9.8
= dt ~ vsec?® _ V[1+tan?0] TX =b
2 b=22"% _ 02 misec?al d
_7_ av 2x2 1 = 5 = 0.2 m/sec? also upwards
-V 1+v72 T vZaalt? o444t T 1412
3. F.B.D. of Aw.r.t. grivel
do 1 A 1
dt 14 t2 NS "t = 142
DPP NO. - 27
1. Time taken to reach the ground is given by
F,—2F,=m_ a,
1 — =
h=—gt? ..(1) = 20-2x8=1a,
2 = a,=4m/s?
Since horizontal displacement in timeyt is zero F.B.D.of Bw.rt. A
t= 2—V ..... (2) So Fz_ ma, = mag,
f =>8-1x4=1a, =a,, =4m/s?
4. Forequli. of block (A)
F =N sin6
b 20 N = F/sin6
f2 To lift block B from ground
N cos 6 > mg
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F > mg tan6 =mg(

3
F =—
SoF . 4mg

5. If both the blocks are stationary,
Balancing forces along x-direction
F=Nsin6 = N=F/sind

Nsin0
F—>
N

Balancing forces along y-direction
Ny =mg + N cos6

=mg + [_L]cose =mg + F coto
sin®

4F

N, =mg+—-

3

6. Tokeepregular
contact a sin® = b cos 0

3
b=atan6 = —
atan 22

DPP NO. - 28

1. If component of velocity normal to incline are equal, time
of flightis same. Also if horizontal components are equal,
range on inclined plane will be equal for both.

2._ Velocity of rain with respect to man initially as shown

2V,

Velocity relative to man when it increase its speed to

So resultant velocity of rain with respect to man

= \/(2v0)2+(v0)2+4v§coss7° = J— V

9m/s

9 cosa =vsino — (i)
19-R_ tan (ii)
1o " tana -

(R+5)2=(12)2+ (19 - R)? [Pythagorean]

= R=10
Hence from (i) and (i) v=12m/s

a
@
T cos 45° A
T cos 45°
al I
mg
On block B :
mg—Tcos45°=ma ..(i)
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6.

on block A:
T cos 45° =ma (i)

by equation (i) and (ii)

mg
=%
There is no horizontal force on block A, therefore it does
not move in x-directing, whereas there is net downward
force (mg — N) is acting on it, making its acceleration
along negative y-direction. Block B moves downward
as well as in negative x-direction. Downward acceleration
of Aand B will be equal due to constrain, thus w.r.t. B, A

moves in positive x-direction.

C

Due to the component of normal exerted by C on B, it
moves in negative x-direction.

F.B.D. of block B w.r.t. wedge

ma
mg sin 45°

T T T
for block A
Ncos45°=17a ... (i)
for block B
0.6g sin45°+ 0.6acos 45°=0.6b ... (ii)
N+ 0.6 acos45°=06gcos45° ... (iii)
by solving (i), (ii) & (iii)

_%e L B
a= 20 @9P= %02
Now vertical componentof acceleration of

23g
= 0= <
B = b cos 45 20
and horizontal component of acceleration of
179

= H 0_ = Y
B =bsin45°-a 20

F.B.D.of m FBD

Kx
kx/2=T
m
mg T T
2T = Kx
kx 2mg T
—=m X= —— =m
2 ™ Kk g
kx—mg=0
F.B.D of pulley
AT
T
m
Kx T
mg
mg
X=— T=kx T=mg
k
kx =mg

FBD of pulley
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and
T Kx l
m

F.B.D. Block A
Tkx
k +T (1) m
x=mg+T......
'
A M

By (1) & (2) T = 2mg

DPP NO. - 29

Sol. f, =N =p, mg cos30° = mg sin30°

.
=5(10)[5] = f =25N

N =mg =40

(fhmax = BN = (0.8) (40) = 32

f, = ext. force = 30

R?2=N2+f2=(50)2.. R=50N.

FBD of block B w.r.t. wedge A, for maximum 'a' :

Perpendicular to wedge :

ny.=(mgcose+masine—N)=0.
and =f , =mgsin 6+ uN-macos 6 =0 (for maximum

ma cos 0 y
N

A X

a)

F.\\.mg sin 6
0

mg cos 6

+.
ma sin 0

= mg sin 6 + uy(mg cos 6 + ma sin 0)
—macos6=0

_ (gsin6 + ugcos0)

= 8% osf-psind

F.B.D. of Upper Block A
for 6 = 45°

T [ tan45° o[11n
m a= —cot45°—u ;  a= _1—H Ans.
A T=mg+Kkx....... (1)
m‘ By constraint velocity component of block along the
9 kx string should be u

= vcosO=u or v=usecbH..(1)

F.B.D. of Lower Block (B)
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vcoso
0
\%
TITTTTTIIT]

dv do
from(1)a= —- =usecOtan 06 —- ...(2)
t dt
T sino4 /
N sin T
0 Tcoso

m
Initially whgen block is at a large distance 0 is a small
component of T in vertical direction is very small. As
block comes nearer and nearer. T sin 0 increases
and N decreases.
When T sind = mg then block just loses contact with
the ground

SO T SiNO = M .ovviiiiiiiiiieci e, (3)
TcosO=ma ..ooooeeeniiiiinieninennnnn. (4)
B)&4)=

atan 0 = g i, (5)

el

«—X—>

also, x = h cot 6

(v) limiting friction needs to be overcome to make
body move

(vi) tension increases

(vii) N is larger ]

for any angle ‘¢’

X2 +y2= g2
2xx' + 2yy' =0
X(=vg)*+y(v,)=0 ie. v ,=v,tanb

or vy=4tan0 (i)

3+5
[asv, = % =4 m/s]

fromv,=v,tan 6

d_X - h 29 @
gt = hcosec®® ~ n
we can see that v, <v,for0<0< n
do . . dx
= —v =-hcosec?0 — [as x is decreasing —— =-—
dt dt -
from6=0 to 6= —
V] 4
distance moved by ‘B’ is
useco do (using (1) (6)
— > =— ...(using
hcosec“6  dt 2 J2 -1
using (2), (5) and (6) we get d=1—x=1—\/§= V2
0 tano [ useco J tan 6 1
usecbtanb |- |tanb=g -
hcosec“6 = — = —
[as x \/5 ato 4]
putting values of u, h & g we get.
1
tant9= 1= 0= — X
4 t= VA T 4\/5 sec
Ans. 0= x - - _ -
7 Vo = 4j m/sand Vg = (- 4tan@ i) m/s
(i) yes Vag =(4tan 6 i +4]))m/s
(ii) depends upon path 4
("I) yes VAB =4 \/1 + tan2 0= cos0
(iv) no
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(V) =4 M/s downward force (25N) hence, it has an upward
acceleration.
IF =0 = N=60N
DPP NO. - 30 SF = ma,
= 45-25=(1)a
Lett be the time when friction force is maxi- _ )
o a=20m/s?.
mum
F = 2t0 = u, mg SO|(5,6,7)
The block just starts moving immediately after this T=2ma
instant, with acceleration
mg—2T = ma
HsMg — 1 Mg T2
= = (- m) 9 gSA
. : ma
For t >t the acceleration of the block is mg —4ma = <R a, T
|
2to — e mg
= 9ma mg l T
m mg = —2 i T 2T
N, a
<« mg l_'
a
a= @ T N2 mg 2
9
4mg
T= 9
N =mg cos0 , f, = mg sin6
R?=N2+ fsz 2mg
—~ R=mg (A Ny=ma="9g
N,=mg +2T
Frictional force along the in upward _
. . . N,=mg + 2T
direction = 10 g sin6 — 30 = 30 Nt
N = log cos6 = 80 Nt 8mg 17mg
= mg + 9 = 9
A
R
N 80
0
Direction of R is along OA.
75sin37°=45N
F=75N
N B 75c0s37°=60N
f_=15N
10
As the upward force (45N) is greater than total
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