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SHORT QUESTIONS s ANSWERS

4.1 A person holds a bag of groceries wliile standing still, talking to 2 friend. A
car is stationary with its engine ﬁmnmg From the shudpomt of work, how
are these two situations similar? .

. . ; i
Ans. In both cases, the c‘iqplacement is zero ie,, d = 0 and hence, no wurk is done
—5

pecause W=F x d, W= T x0=0.

- 4.2 Calculate the work done in Iulo Jjoules' in:lifting 2 mass of ‘10 kg (atla steady

velocity) through a vertical {l(‘l&lll ofl[l m; J e ERLC TS ST T
Ans.  As work = Force x displacement D Bl e .
Here Force = nghl mg & Djsgiar.,unent .I-I.l;:]gin.; 5 e
Therefore; . g s
y Work=: Weight x height + ~ 7 c o UL S B Bt B v 3
- W= mgh bl doreaih g e el

: W_'—'—- 10kg % 9.8 ms™ xlOm 980]-098kj
Hu.ce approximately 1k J work is done. .. . -, P gk

4.3 A force F acts through a distance L. The force is lhcn increased to 3 F, and then'!
acts through a further distance of 2 L. Draw the work diagram toscale.

/

3L .

Ans. Work diagram is shown in the 3F
figure which is the force —
distance a graph. The area under
: + 2F1
force distance graph . (Shaded r
Area) is equal to the amount of ' F
work done. It happens to be 7
units.

; . d—*-"'

4.4 In which case is_ more work done? Wheu a 50 kg bag. of books is lifted
through 50 em, or when a 50 kg crate is pushcd through 2m across the floor
_wuhafmccufSUN" ! L : oA

Ans,” In 1* case when 50 kg bag, is ]1fled Lhrough 50 cm or O m the work done is:
: Wi = mgh i

S $0k5x98r115_3x05r:1 =245]
In 2™ case when 50 kg crate is pushed through 2 m l)y a force of 50 N, the work
done is . . i .

Wz'_-= Fxd =5Nx2m = 100]1 i (v INm=1))
Hence more work is done in the 1* case. e :

4.5  Anobject has 1J of potential energy. Explain what does it mean?

Ans.  An object has P.E when il is in a force field such‘as gravitational field or it is in a
constrained state such as a compressed spring or extended spring. In the 1™ case
where an object is ralscd up by doing 1 J of work on it, the work appears as its

gravitational P.E. In 2™ case when a spring is compressed or extended by doing
1J work on it, the work is conserved in the spring as its elastic P E.

.._.fl\l,jbal[ of massTm is held at:a;height h; above a table. The tabletop is at a

hicight Iz above the floor. One student says that the ball has potential energy
* mgh; but another says that it is mg (h; + h;). Who is correct? i

Ans. Both statements are correct. It is a matter of relative posmon for spemFymg, the P, E
of the ball. The P.E relative to the tabletop is mghi and the P.E rc]atwc to the
ground is mg (hythg). 4

4.7 When a rocket re-enters the atinosphere, its nose cone becomes very hot. Where
does this heat energy come from?

Ans.  When a rocket reenters the atmosphers with high veluuty its nose becmnes very
hot due to air friction. The wark dofie against the air friction is Lhanbed into heat
and the nose of the racket becomes very hot, M

4.8 What sontwof energy is stored in T.lll: following:

(a) 'Compressed spring e ' :
(b) Water in a high dam : s B
() A moving car i ! ; g

Ans. (a) Elastic P.E. is stored in a compressed spring. B |

(b) The water in a high dam has gravitational P.E. due to its height with respect to
the basin. . o 8 )
(c) A moving car has kinetic energy due to its motion,

49 A girl drops a cup from a certain height, which breals into picces. What
cnergy changes are involved?

Auns. The cup has gravitational P.E. at a certain height. When it is dropped, from a
certain height, its P.E. decreases and K.E. increases. Just before slrikinb the floor,
the whole of P.E. is changed into K.E On striking the ground, the K.E. is ch'mged
into sound, heat and work to bréak the cup into pieces. !

4.10 A boy uses a catapult to throw a stone, which accldent.l]Iy snmshes a g:ccu
house window. List the possible energy changes.

Ans.  The elastic P.E. of the catapult is transferred to stone as its kinetic energy. When
the stone strikes the green house window, the K.E. of the stone is changed into
sound, heat and work done in breaking the window glass. - g




