130, Give the examples for different clusses of levers.
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(1) A uhc{‘-lflﬂm.mw

{1} Bread konde i

| | (1) Oar of boat (24) 1 he Buman forearm !
(“} Handle of handpump (12) A nuteracker (d) Fire tongs 3
{W} A m:c&aw (v) Laxk and KCy system ftv) A ﬁ[mih:. ‘;
(¥} cissors (v) Lemon squeczer (v) A fishing rod |
_lw‘ ﬂmm (¥1) Sugarcane cutter (vi) Forceps
(W) The beam of a com mon | {vw) Hinges of a door (vit) A swimmer moving s fn‘-:ri:f.it%i?;
B balance _ (virr) Bottle opencr | in water E
(i} A car jack (ix) Bar to it load | (vill} A person writing on & plece ;
of paper :

(ix) Hair plucker E

(x) Foot treadle i

131. How do m define a lever? Give dingrammatic representatkm of different types of levers.
Ams. Lever is a ngid, straight or bent bar which is capable of turning about a fixed turning point o1 an

axis (called fulcrum). Depending upon the relative positions of the load,

effort and fulcrum, levers
can be represented by the following figures.

€ EffOrt arm

Class 11 lever Class 111 lever

to their direction of action, how does a centripetal force differ from a centrifugal
[2013]

force is a force directed towards the centre of circle at each point, while centrifugal

m is a pseudo force acting away from the centre of the circular path.

mmmummummmummw boy
" {a) when he holds a load on the palm of his hand?
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[2013]
(b) Class 1l lever
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Ans. (@) Velocity ratio.
(k) The velocity ratio of ;
of the load. Velocity of cfl()rt;(l' .
N/ R\ = -- ; S / ;"’ |
Velocity Ratio (VR) = “yrijocity of load (V)
and d, arc the
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84 L*-’r and l«*’, are the velocities and dE
' | 1

(dp/t) _ dy,

g (nh) o

indicate the positions ¢

respectively acting for a time / the

f Load, Effort and Fyje,
137. Copy the diagram of the forearm given helow, U,

Ans.
I
F
Forearm |

138. Which class of levers has a mechanical advantage always greater than one? What change can he

brought about in this lever to increase its mechanical advantage?
Ans. Class II lever. In class II lever effort arm is always greater than load arm. Therefore.

Mechanical Advantage, MA = SUpITa, 1S always greater than one.

| _ load arm
Io increase its mechanical advantage, decrease its load arm.

139. Which class of levers has a mechanical advantage always less than one? Explain briefly with a
diagram why their mechanical advantage is less than one. . ~

Ans. We know that Mechanical advantage = effort arm/load arm
In third class of levers, effort arm is always ‘
always less than 1.

ess than load arm, therefore mechanical advantage s

F
b L

S |Load arm
Example of class IIT lever is Sugar tongs e T
140. To use a machine as a force multi
a sketch of such a lever

Ans. Lever of class 11 is used as 4 force multiplier. Iy ¢ h
. < C a

load arm so its mechanic:
1d ¢ Ical advantape :
load is lifted. AT AR

plier, what
type (class) of lever shoulg preferably be used? Dra¥

lever, etfort
BICater thap One

- 4fm 1S always longer than the
1. . : T s
b 0y applying less effort, large
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et e o 4 machine whose mechanionl advantuge is bess than one.
: WMWK abd a Pad of plices Both belong 1o ¢lasws | levers
' s U lovers M > & < {
et Y Mechanical Advantage = foud“...) _ Effort arm

s Nl | Cllort(E)  Load arm

B | in o Pt of somsors, effort arm is less than the Josd arm.
B e AN “‘ha‘?wal M'ﬂﬂmgf‘ of @ parr of scrsors 1s less than ong
e of T - Machines with M4 < | help us (o apply the effort at a more convemient pois oF 0 gain
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- K& Why are the cutting edges of scissors made longer than the cutting edges of metal cuiter”

v i ‘a OISO, cutting edge (load arm) s gencrally longer than effort arm because the load {cloth/paper )
i i of small magnitude than the effort available from hands while in metal cutter load of metal is
fa ﬂ“ ' | to overcome this large resistance. cffort arm s made longer 80O that outpul can
sewd n ving loss cffort.

T winy scissers for cutting cloth may have blades much longer than the handles; but shears
ng metals have short blades and long handles. ,

S for cutting cloth and shears for cutting metals both belong to chuss T levers. For class |
wal advantage (MA = Effort arm/Load arm) may be >, = or <. For culling dﬂm
T is required than for cutting metals. That is why scissors may Rave hladc:ﬁ
" On the other hand shears for cutting metals have short blades and
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146.
Ans.

147.

Ans.

148.

Ans.

Lon (Cive its one Uses ey which can rotate .

What is a single fixed pulley? GiVe mﬁltfn rooved 1im of the lm,”%y { negligible mass [ i

My S w e a metallicgwooGeMBIMEEET - acible string O B-sHo ' L
A single fixed pulley 18 @ 2 s A inextens! e sluan-helow Qg
its fixed centre. . the diagram glve | | T4~

about an axis passing through own in t

rim of the pulley @5 bhplicd

»f force appr coal advantage e

of fc 1 obtain its mechanical advantage,  [7]
n | |

pulley @

passes through the grooved |
Use: It is used to change the direction
Draw the diagram of a single movable

velocity ratio and efficiency. , —
| ffort 1 an upward

Since it is inconvenient to apply the € L ainosanien
direction, a single fixed pulley 18 used to change the
of effort. g
In equilibrium, L = T + 1 =
E=1

Load (L) _ 2T _,

e
=

Effort () T
As the effort is pulled down through a distance dp,
movable pulley and the load goes up by dp/2. Hence d; = dg/ 2
i '

~1 ‘ V — Z = e 2
Velocity ratio, VR 7 TR

Mechanical advantage =
the two segments of the thread carrying the

Efficiency = % = % =1 or 100%

In the above question, if weight of the movable pulley is w, obtain the expression for M4, VR and
efficiency.

It weight of the movable pulley with its frame is w, in equilibrium
E=T L +w=2T
or L+w=2F =5 L =2F —w
Mi snpsg.
B B

o l‘i)
VR will remain the same, i MA ( g o 3k

IfW<:<2E,2E:L n:(l...,_._uf)
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150. A block and tackle pulley syste
(@) Draw a labelled diagr
application and the

m has a velocity ratio 3.

am of this system. In your diagram, indicate clearly the points of
directions of the load and effort.

A Effort

Load
(0) If w be the tota] welght of pulleys in the lower block, in the balanced position

4%
/1 -
Efficiency = ’]‘”f[f;’ - —E-1- %
& i nr

From the expression it is clear that for greater efficiency, JEE-— should be negligible. The pulleys
n

in the lower block should be as light as possible.

151. The given figure shows the combination of a movable pulley P, with a |
fixed pulley P, used for lifting up a load w.

(a) State the function of the fixed pulley P,.

(b) If the free end of the string moves through a distance x, find the
distance by which the load w is raised.

(¢) Calculate the force to be applied at C to just raise the load w = 20

kg f, neglecting the weight of the pulley P, and friction.
Ans. (a) Fixed pulley P, is used to change the direction of effort to a convenient

direction. m
(b) As the free end of the string moves through a distance x, there being o
two segments of the thread carrying the movable pulley, the load w
1s raised up by % distance ; because each segment of thread shortens
by a distance -—3—'
(¢) In equilibrium, L = T + T = 2T
Force applied at C = Effort (£) =
Bn 20kgf
5 T i 2 wulisl0 ke f

152. A type of single pulley is very often used as a machine even though it does not give any gain in
mechanical advantage.

(a) Name the type of pulley used.

(b) For what purpose is such a pulley used? 12013]
Ans. (a) Single fixed pulley.

(b) Single fixed pulley is used to change the direction of effort applied.
153. A block and tackle system of pulleys has a velocity ratio 4.

- (@) Draw a labelled diagram of the system indicating clearly the points of application and

et directions of load and effort.
. thoe o (b) What is the value of the mechanical advantage of the given pulley system if it is an ideal
o pulley system? [2013]

Force, Work, Energy ardi2one m 39



