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PART A

Sl a)

BWM 12603

Define Specific Heat Capacity and Latent Heat Capacity. What are the differences
between Specific Heat Capacity and Latent Heat Capacity?

(4 marks)

A bag of lead (Plumbum) pellets (specific heat capacity, c:128 J ktt'C-t) i. dropped
from a height of l0 m. Upon impact, 50% of the kinetic energy of the bag is turned
into thermal energy dissipated throughout the lead bag. Calculate the change in
temperature of the lead.

(6 marks)

How much energy is required to change a 50 g ice cube at -10 oC to steam at 150 'C?
(10 marks)

Define and give examples of :

(i) Longitudinal Waves
(ii) Electromagnetic Waves

(5 marks)

A 0.80 kg mass hangs from a spring. When an additional 0.20 kg mass is added, the
spring elongates another 3.0 cm. What is the period of oscillation of the spring?

(6 marks)

A spring is stretched 0.15 m when a mass of 0.35 kg is hung on it as in Figure Q2
(c-i). The spring is then set up horizontally with the 0.35 kg mass resting on a
frictionless table as Figure Q2 (c-ii). The spring is compressed 0.15 m from
equilibrium and then released from that point.

(i) Determine the spring constant k and angular frequency rrl of the oscillation.

(ii) What is the amplitude of the horizontal oscillation, A?

(iii) Find the maximum velocity, v^* and maximum acceleration, ar* of the
oscillation.

(9 marks)

b)

c)

Q2 a)

b)

c)



PART B

Q3 a)

b)

Q4 a)

Qs a)

b)

b)

BWM t2603

State the three Newton's Law of Motion.
(5 marks)

Two blocks of mass rnA : 20 kg and m6 : 5 kg are connected by a massless cable
wound around a massless pulley. A force F is applied to block A causing it to slide
over a horizontal surface with kinetic coefficient of friction ltkr: 0.25, while block B

slides over block A with ltkz:0.15, as shown in Figure Q3 (b).

(i) What force is needed to move block A with constant speed?
(ii) (8 marks)

(iii) If the cable can sustain a maximum tension of 100 N, what is the maximum
force F,nu* allowable without breaking the cable?

(7 marks)

A quartz sphere is 8.75 cm in diameter. What will be its change in volume if it is

heated from 30 'C to 200 "C? The coefficient of linear expansion of the quartz is 0.4 x

10-6 K-r.
(6 marks)

Two thermally insulated tanks of equal volume Vr : Vz : I m3, are connected

by a thermally insulated partition. The two tanks communicate through a valve which
initially closed. The two tanks contain two samples of the same ideal and monoatomic
gas as shown in F'igure Qa (b).

(i) What are the temperatures T1 and Tz of the two tanks?

(ii) What are the internal energies Ur and Uz of the gas in the two tanks?
(10 marks)

A steel rod has a length of exactly 20 cm at 30 'C. How much longer is it at 50'C?
[Use cr steel : l1 x 10-6/ ocl

(4 marks)

c)

Distinguish between elastic and plastic behavior of a solid.

(4 marks)

A force of 5000 N is applied outwardly to each end of a 5.0 m long rod with a radius

of 34.0 cm and a Voung's modulus of 125 x 108N/m2. Find the elongation of the rod.
(3 marks)
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c) A steel wire is 7.0 m long and has a mass of 100 g. It is under tension of 900 N. What
is the speed of transverse wave pulse on this wire?

(3 marks)

d) A wave pulse propagates along a wire in the positive x direction at20 -s-t. What will
the pulse velocity be:

(i) if we double the length of the wire keeping the tension and the mass per unit
length constant?

(ii) double the tension while holding the length and mass per unit length constant?

(iii) double the mass per unit length while holding the other variables constant?

(10 Marks)

Q6 a) Define what is work and power. State its SI units.
(4 marks)

b) A 15.0 kg block is dragged over a rough, horizontal surface by a 70.0 N force acting at

20" above the horizontal. The block is displaced 5.0 m and the coefficient of kinetic
friction is 0.30 as shown in Figure Q6(b).

(i) Find the work done by the 70.0 N force.

(ii) Find the work done by the normal force.

(iii) What is the energy loss due to friction?
(6 marks)

c) A 1500 kg car accelerates uniformly from rest to 10 ms-r in 3.0 s. Find

(i) distance in this time interval.

(ii) the work done on the car this time interval.

(iii) the average power of the car's engine.

Given Distance: (ry)t
(10 marks)

- END OF'QUESTTON -
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Fisure O2(c-i)

Fieure O3(b)

l,tt, = 0.25
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Tank 1 Tank 2

P, = 2x 10s Pa
D, = 500 mol

Pr=1x10sPa
fi., = 200 mol

FIGURE Q4ft)

Figure Q6(b).
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FORMULA

SEMESTER/ SESSION : SEM I / 201212013
COURSE :FIZIK TEKNOLOGI UNTUK KEJURUTERAAN

PROGRAMME : IBNN/BNB/BNL
COURSE CODE : BWM 12603

I feet : 12 in
I feet :30.48cm:0.3048 m

I mi : 1.609 km

Gravity acceleration,
g : 9.81 m/s2

cwoter =4786 J/kg"C
[,,:).)$x106 J/kgT
Lr:333x10'J/ksTCir, : Crrcu^:2093 J/kgT

E -Lu'-L*r'r'"22
W: F.s : Fs cos9

Et = Eo * Eu =L*r'A'
2

K - L*u'
2

de
dt0=tan-'\t*)

v' .,

0"=-=A)-f
rf,*": -f,*"? - - (mgh, - msh,) s = ttt +!at'

2

oa +a2v' = u2 +2as

A): A)o * At-la)+-r-T 2r
)r:tna

1g=at^t+La.tz"2

fo: po.N f' : P'.N a)' - al'" +2a.A,0
E r, =:*"' =:ma)'(A' - *')
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t
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IF=Fos=rna
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ILr* = rrrgir

If'= FIrcosS

ecc€ler$ion

force

frequency

h*ight

impulse

kinetic enrrgy
spring c$nstsnt

lengllr

IlI85S

normal fcrce

po$er

fitomentutll

radius or distance

period

time

potentifll Energy

velocitl,'or speed

wsrk done on

s system

position

csetTic i en t of fri ctinn

angte

{orque

P=Fu*pg*

F,too., = Pk

.'{,u, = l3tr2

t.
F - pgt'+ 

Spuj = const.

l{ = fif{iAi'

,r i:,{Af
rt =-

L

F'P=-
dft

PV=nftI=,UtsF

n
1

ffo,* ittr
fi-Rfu*,, = tl .fl

[f'' = -Pl["

SL,r=p+If:

fry-tl g

T, -7.u'=*f

A =,&tEl

r * efficiency

F = force

Jr = depth

lI = rste of heat uansfer

ft = thennalconductirity

fro.g = flversge moleculsf

kinetic *nergy

f = length

I * thickness

,n = ni&\s

$f = molsr mass

n * numtler oi nroles

,{ = nurnber of nulecules

P = prflSsttfE

0 = heat trensfered to a

systefil

I = tttllFersture

LI = internalenergy

['= rolunte

x = velacity or speed

ur* = root-llltan-squsre

velocitl,

F = r'ork done on I systtm

1' = height

o = coefficisnt of linear

expsilsion

S = maqs of molecule

p = densitl'

g-

$=

P=

P = f,u casS

l, = -&x

tt'

l'

L,'., = }*t

t, = tnff




