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INCLINED PLANE

A given object takes n times as much time to slide down a 450 rough inclined plane as it

takesto slide down a perfectly smooth 450 incline. The coefficient of kinetic friction between

the object and theinclineis

01-L @ L @) [1-+ @ |
n 1-n n 1-n

A block of mass M isresting on an inclined plane. When the angle of inclination is gradually

increased to#, the block just begins to side down the plane. What minimum for ce applied

parallel to the plane on the block would just make the block move up the plane?
(1) Mgsing (2) Mg cos@ (3) 2Mg cosé (4) 2Mgsing

A cylinder rolls up an inclined plane, reaches some height and then rolls down (without

slipping through out these motions). The directions of frictional for ce acting on the cylinder

1) up the incline while ascending and down the incline while descending

2) up the incline while ascending as well as descending

3) down the incline while ascending and up the incline while descending

4) down the incline while ascending as well as descending

Consider thefollowing A and B, and identify the correct choice in the given answers.

A) For a body resting on a rough horizontal table, it is easier to pull at angle that pushes at

the same angle to cause motion

B) A body dliding down a rough inclined plane of inclination equal to angle of friction has

non-zer o acceleration

1) both A and B are true 2) A istruebut B isfalse

3) A isfalse but B istrue 4) both A and B arefalse

(A): Thetime of ascent for a body projected to move up a rough inclined planeis less than
the time of descent.

(R): The retardation for upward motion is more than the acceleration for downward
motion.

(1) Both (A) and (R) are true and (R) is the correct explanation of (A)

(2) Both (A) and (R) are true and (R) is not the correct explanation of (A)

(3) (A) istruebut (R) isfalse (4) (A) isfasebut (R) istrue
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A block is pushed up a rough inclined plane of 45°. If the time of descent is twice the time

of ascent, the coefficient of friction is
1) 0.6 2)0.4 3) 0.5 4)0.2

The minimum force required to move a body up an inclined plane is three times the

minimum force required to prevent it from dliding down the plane. If co-efficient of friction

between the body and indlined planeis —— , the angle of inclined planes

243
1) 60° 2) 45° 3) 30° 4) 15°
A block dlides down a rough inclined plane of slope angle with constant velocity. It is then
projected up the same plane with an initial velocity v. The distance travelled by the block
up the plane before coming torest is,

2 2 2 2
. 2. Y 3 4, 20V
4gsing 2gsing gsing sinf

Sand is piled up on a horizontal ground in the form of a regular cone of a fixed base radius
R. The coefficient of static friction between sand layersisp. The maximum volume of sand
that can be piled up, without the sand dlipping on the surfaceis

UR? R’ urR’

3
HR 2) 3) 2)
3 3 3u

1)

A body is moving up an inclined plane of angle & with an initial kinetic energy E. The
coefficient of friction between the plane and body is m. The work done against friction
before the body comestorest is (2002 E)

ucosq 2) 2UE cos 3) ,chosQ 4 chosQ
Ecos@+sing [Hcosfd—sing M1 cos@+sing

1)

A block of mass 2kg is lying on an inclined plane at an angle of 30° with the horizontal the
coefficient of friction between the block and the planeis 0.7 the frictional force acting on the

inclined plane will be

(1) zero (2) 9.8N (3) 9.8x~/3 N (4) 9.8x 0.7x~/3N
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An object of mass 2kg slides down an inclined plane which makes an angle of 30° with the
horizontal. The coefficient of friction between the object and the surface is \E the force

applied to the object so that the object moves down on the surface with a uniform speed is

(1) 11.2N (2) 15N (3) 5N (4) None
A particleis projected up a 459 rough incline with a velocity ‘v’. The coefficient of friction

is 0.5 the speed with which it returnsback to the straight point isv then ﬁ is
v

1 1 1 1
D NG @3 3) 5 3

A body slides down a rough inclined plane of angle of inclination 30° and takes times twice
as great as the time taken in dipping down a similar frictionless plane. The coefficient of
friction between the body and the planeis

J3 4 3
Q) e (2 J3 3 3 (4) 2

A body dlides down arough inclined plane of angle of inclination 30° and takes time
twice asgreat as thetime taken in dipping down aidentical frictionless plane. The
coefficient of friction between the body and the planeis

1. J/3/4 2.3 3. 4/3 4. ¥,

A body dlides down a smooth inclined plane of height h and angle of inclination 30°
reacting the bottom with a velocity v. Without changing the height, if the angle of

inclination isdoubled, the velocity with which it reachesthe bottom of the planeis

1. v 2.v/2 3. 2v 4, \/Ev

A particleis projected up along a rough plane of inclination 45° with the horizontal. If

the coefficient of friction is 0.5, theretardation is (g = acceleration dueto gravity)

39

3 29
242

1. 9 4
2

2 9 -9
22 J2
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The minimum force required to move a body up an inclined plane of inclination 30° is
found to be thrice the minimum force required to prevent it from sliding down the

plane. The coefficient of friction between the body and the planeis

1. 1/+/3 2.1/23 3.1/3J/3 4.1/ 43

A block takes twice as much time to slide down a rough 45° inclined plane as it takes to

dide down an identical smooth 45° inclined plane. The coefficient of kinetic friction

between the block and therough inclined planeis
1) 0.25 2)0.5 3) 0.75 4) 1.0

A body of mass mq projected vertically upwards with an initial velocity ‘u’ reaches a
maximum height h. Another body of mass ms is projected along an inclined plane

making an angle 30° with the horizontal and with speed ‘u’. The maximum distance

travelled along theinclineis

1. 2h 2. h 3.

N
o
N e

A body is diding down an inclined plane having coefficient of friction 0.5. If the normal
reaction is twice that of the resultant downward force along the incline, the angle

between theinclined plane and horizontal is
1. 15° 2. 30° 3. 45° 4. 60°

A body takes four-third times as much timeto slide down rough inclined plane asit
takes to sidedown an identical but smooth inclined plane if theangle of inclined plane
is45°. The coefficient of friction is

1. 7/16 2.9/16 3. 7/9 4. %

A 30kg box hasto move up an inclined slope of 30° to horizontal at a uniform velocity of

5 m/sec. If thefrictional force retarding the motion is 250N the horizontal force to move

up is(g=10 m/secz)
1. 30042 N 2. 300N

3. 300 /3N/2 4. 300x2/+/3 N
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A body is released from the top of a smooth inclined plane at height h above the ground.
Simultaneously another body is pushed up with a velocity V from the bottom. |If they meet

after timet, inclination of that inclined planeto the horizontal is

1. sin™® (ij 2. cost (ij 3.sn™* (ﬂj 4. cos* [m)
hu hu ut t

An insect crawls up a hemispherical surface. The coefficient of friction between the insect
and the surface is /3. If the line joining the centre of the hemispherical surface to the

insect makes an angle with thevertical, the maximum possible valueof « is given by

l.cot ¢ =3 2. tan o =3 3. seca =3 4. cosec ¢ =3

KEY

24 3)2 42 51 61 71 83 94 104

114 2)1 13)3 141 151 161 17)3 18)2 19)3 20)1

21)3 22)1 23)4 24)3 25)1

HINTS

u=Tano| 22| = L _tang[ 32
n+1 23 3+1
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8. u=Tand

V2
S=
29 (sin@+ ucosb)

V2
S=
2g(sin@+tan@cosf

VZ
S= -
4gsiné

9. wu=Tané
h
=—=h=uR
y2 R H
volume of the cube

3
v=Lzreh=1 e ur=HR
3 3 3

10. work=fxs

2

W= pumg cosexu—
2a

u2
W= Cos@x
#m ( 29 (sin49+ucos¢9)J
_ uEcosé
(Sin@+ ucosh)

11. Frictional force = pmg coséd

F:O.7x2x9.8x§ =0.7x9.8x+/3 N

12. F,=mgsing +F
R = mg cos ¢

F1=pmgcos & —mgsin ¢

= \/Ex 2><10><£— 2x10x l
2 2 2

= E—10 =11.21N

V2
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,u:tane(l—n—lzj

V =,/2gh

and V does not depends on when h=constant
a=g(siné + ny cosd)

mg (sin@+ u cos) =3mg(siné — z1cosb)

ai:gsin45:i

J2

a, = g(sin45— u, cos45’) = —=(1- )

Sie

1 2
wtta = %:ﬁ D L=2t
a tt aq

Substituting #, =0.75
ul = 2gh
u2=2g1sind

mg cosb X 2=mgsin®

2_@ 2
* \gsng' " \g(sin@-pucoso)

F=mgsin® + mg cos6 Horizontal component of force = F cos6

Sl:%gsinat Szzut—%gsinet

#=sn" (ﬂj
ut

tana = 3

cota=3

S=§+S=ut
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