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Wherever necessary use:
g = 9.8m/s?
Pa=1.01 x 105 N/m2
1cal = 4,181
p water = 1000kg/m?3
1 hp = 746W
1 Pascal =1 N/m2
G = 6.67 x10-* Nm2/kg?

1 metric ton = 1000 kg
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Question 1: Sampje answers:; g (a) etc. DO NOT guess the answer. Fol’
each correct answer, » Marks are’ ;vsadn)“}-‘.or each wrong answer, 0.67 will be
e e e 10 answer, ze i total mark for Question 1 is zero.
[10 x 2 = 20] fo mark. The minimum

(A) A ball dropped loses Potentia| energy. Gravity is an example of:
-(a) a non con
(b) a consery
(c) dissipatiy
(d) any of th

S€rvative force,
ative force.
e force,

€ above, depending on the reference level.
(B) The magnitude of the resyt ces is @ minimum when the angle
between them g ant of two for

!/

|
(b) 45 (c) 909 (d) 180° T

(@) 0

(©) The acceleration of

gravity on
mass and weight o

planet Mars is 3.7 m/s?. Compared with her
N Earth

 @n astronaut on Mars has:
(@) less mass
(b) less mass
.(c) the same
(d) less mass

and less weight,

and more weight,
mass and less weight.
and the same weight.

(D) The coefficient of friction is defined as:

(@) the ratio of the force needed to induce motion to the force needed to
maintain motion.
(b) the ratio of the pressure to the for

.(c) the ratio of the frictional force to t
(d) the ratio of the

ce pressing the surfaces together.
he normal force.
normal force to the frictional force.

(E) An 800 kg car movin
km/hr in the same di
an initial speed of?

g at 80 km/hr collides with a 1200 kg car moving at 40
rection. If the two cars stick together, the wreckage has

yekon |8 30pp
Ny h /mﬁm,)w\ el Jgiogy
l It | Jisp

(a)8 km/h}r1 JLOXQLL e ) ) ) = Bk mas) Vg ) f":r'i';: ”
.(b) 56 km/hr 1.0k omts -
(c) 40 km/hr s ZTow olea
(d) 60 km/hr .8 iy =

(F When a force acts on an object, the stress on it is equal to: : "=,

15.Sm I

(a) Young's modulus o — Pt
(b) the relative change in its dimensions I
(c) the elastic limit

.(d) the applied force per unit area
(G)  The moment of inertia of an object does not depend on:

(a) its size and shape.

(b) its mass. )

.(c) its angular speed. on.
Ed)) the lo?:ation of the axis of rotation
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i - mputed:
(H)  Inan equilibriym Problem the point about which torques are comp

(a) must pass through the object’s centre of gravity.
(b) may be locateq

(c) must pa the e St bject
> through one eng of the object. e
(d) must intersect the line of actjon of at least one force acting on th
object,

(I The pressure at the bottom of a vessel filled with a liquid does not depend on
the:

(a) liquid density

{(b) acceleration due to
(c) height of the liquid
(d) area of the liquid surface

Q) When an ox pulls a wagon, the force that allows the ox to move forward is the
force '

gravity

(a) the ground exerts on it
-(b) it exerts on the wagon
(€) it exerts on the ground
(d) the wagon exerts on it

ATTEMPT ANY FOUR QUESTIONS FROM BELOW:

Q.2 (a) A vector A has a magnitude of 30 m at an angle of 200° with respect tp
the positive x-axis. If we add a vector B, it is found that the resultant is

along the positive X-axis and has magnitude of 10 m, what are the
components of vector B and its direction? (10]

(b) A solid uniform disc with radius 7.5 cm starts from rest and rolls down a
frictionless plane 1.9 m long. [Tsong disc=(1/2)mr?]

ME,= ME; |) What @s its linear speed gt thg bottom?
i) What is its angular velocity (in rad/s)?
PEo+ RIE iii) How long does it take to reach the bottom?  [10]
PE, + K&+ KKE

Fe= fi&@"?‘i“{‘:p’} XY,

L
1

A

W h 1.9m
: 300

.3 (a) A stone is thrown upward from the t_op ofg Ibgildin
bl )the horizontal level of the roof and with an.;n|t|a| v
stone is in flight for 3.0 seconds before hitting the

the building?

g at an angle of 25° to
elocity of 15 m/s. If the
level ground, how tall is
(10]

. cube, 30 cm on each side, can be totally submerged in
(b)w’:‘t:?lil‘?it‘lvi(;o;j:hed with a downward force of 54.0 N. What is the density
of the wood? (8]

[rgl: Z-I_T.b\)ﬂ~
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(c) State Archimege (2}

S Principle in words as well as in equation form.

Q.4 (a) A child starts fr

X i 5 m. If he reaches the bottom
With a speeq of oM the top of a slide of height

8.m/s, what percentage of his energy at the top of the slide
S Tesult of friction? "

bip NE (b) Ahuniform Bar of length | and Wi = 35 N is supported at its ends as
>1OWn below, A pig of W, = 10 N Is placed at one quarter distance from

the right hang sid i
€ end, he magnitudes of the forces Ny and N2
A exerted on the pa) What are t 9 e
A B C -
TN S )
o | | A T / M = E,
— _‘_;_‘-‘_—__‘__’-’“—
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T % A
amount of jce at -10 °C needed to bring the temperature
at 20 °C down to 0 °C. Given that cice = 2.09 ki/kg, Hice

Q.5 (@) Find the minimum

of 100 g of water
= 335k)/kg, and

Cwater = 4,185 kJ/kg.°C. [9]
b ini ;
(b) ﬁ;‘;(‘)upmwm W_“'e 3 mm diameter and 4 m long is used to support a mass
syt 7,15/ éL:“‘y o is 7.07%(- 1013?;;5 the elongation of the wire? Aluminium Young's mOdUEl;?
& .
“Z:MC T (c) Define the elastic limit of a material. [3]
i Q.6 (a) The coeffif:ignt of kinetic friction between the table top and the 1 kg mass
Ly (x@ °“dt°P of it is 0.30. If the pulley is taken to be mass-less and frictioniess,
& g and the connecting rope mass-less, use energy methods to calculate the
1.4 speed of the hanging 6 kg block after it has descended 0.8 m from its
starting point at rest. [10]
ME ~MEg 1k
Pos e~ PERIKE;
fe = keff 6 kg
A= Ly
oh.= Lo
-1
727 o
(b) A horizontal disc rotating freely about a vertical axis makes 10 rev/min. A
small piece of wax of mass 10 g falls vertically on the disc and sticks to it
(6w 1 G at a distance of 9 cm from the axis. If the number of rev/min is thereby
3 I reduced to 9, calculate Fhe momgnt of inertia of the disc. Given, the
moment of inertia of a disc of radius r = (1/2)Mr2 and the moment of a
| bw '-2 point mass at a distance b from the axis = mb2, [10]
ICERG
Waeb= DEE
h= 6'35\ y % " i ¢ P
gry - W '\’. ,yw~ = l;}fﬁ' ’:/
l ‘ )
N\j ’Y\Q - N =
) . 4 -
; C mama) e = ) | ~“---f’“d
qu gxf ’ . [ X' vaszg}qqr ](/.:4’7 7‘,1’.)\4\)/ ‘)
B = 6V
/’*5)5? /k v1:0+1(&-ﬁ)(‘-"'5>
Q= g(*mj V\:"I‘LYL\

V=3 6¢¢



@ A gun of mass 4

gram horizontally.
i) Find
i)

10
i ullet of mass
kg recoilg with a speed of 0.5 M/s when it fires a b o

the spee vy aifich-the bullet Is fired,

3 of wood at rest on a
hore e e T‘\vc)\&tJJSQ'\?‘lft-s?skl)l(ock move?
A "0"i:?umﬁﬁt:|§ with what velocity does The |
i) I the block

(+bullet) stops after 10 cm, whal 15 the coefficlent of
tbulle

ble? (10]
sliding friction between the block and the ta

Q.8 (a) A small body of
at the end of
describes the S
vertical and sjde
in m/s and rad/s,

(b) A balloon filled wi

i le at a constant speed
) horizontal circ
anlzatfisnlgnor;‘\ll:rlw\;t!z T g m. As the body revollvebse tt\:wlzes;]triaz
‘ ' If the angle
urfa i jrcular cone. o
Ofctieoic?nél?:;g% calculate the speed of the bady b

omplete one revolution.
and the tipghe body takes to comp .

th helium gas has a volume of 1500 m3. The density of

[ i that the
helium is 0.178 kg/m3 and has a gross weight of 3500 N. Given

density of air is 1
life?

+293 kg/m3, What is the maximum load can this balloon

(8]
(2]
(c) Define the buoyant force,
END OF EXAMINATION
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Equations

/ unlformly accelerated motion:

1 —=-l- 2;v2+zax
x:Vt v 2(vf+vi) V/=V,+at vf U

=it —;- at’
projectile motion:

. _ Loyt
v, =V cosf, = constant v, =v,smé, - gt (V, sm ei)t 2 8!

g 2
=tan9,.x—- : Vi f=—
y=(ant) {2%? cos’ 6, }x ke Sonty g
Force and motion:

F=ma w=mg F,=-F, Ff=#FN

Energy:
P= Z = Fvcost
t

PE =wh=mgh KE=%mvl W = IFxcost
Linear momentum:

p=mv FAt = Amy

Circular motion and gravitation:

2 2
2mr v my m,m
/| a. = == Fgrt/v: _42/1_5_
v r r r

thational motion and angular momentum:

o, +0
N i e By a)=£ o=wt+ia’ o, =0+t
r 2 i
, Ao ay
v=ar ! =] +2a0 =—=— 1= mr
Ator
KE,, =110’ r=FL=1Ia W =10 P=tw L=Iw

PR
B
=

P=—"1 F-_-—‘kx ¢:
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