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PART A: Answer all questions.

Ql a) Calculate the vertical displacement at t: 0.1 s and x :0.2 m for

D y:0.15 sin(l6nt-5zx)
ii) y :0.15 sin(5rx-l6zrt)

(4 marks)

b) A string of linear mass density 480 g/m is under a tension of 48 N. A wave of
frequency 200 Hz and amplitude 4.0mm travels down the string. At what rate

does the wave transport energy?

(7 marks)

c) The wavelength and period of a wave are l5 cm and 0.03 s respectively.

D Calculate the phase difference between two points of the wave

separated by a
distance of 7 cm.

ii) Calculate the velocity of this wave

iiD How much is the change in phase for a particle after 0.04 s

(9 marks)

2 a) A2.15-gran cashew nut is burned. The heat released raises the temperature of
a 100.0-gram sample of water from l8.2oC to 31.5'C. The mass of the nut after
the experiment is 1.78 grams. Determine the calorie content of the nut in
Calories/gram. Assume that the water is only able to absorb 25Yo of theheat
released by the burning nut. Given 1.00 Calorir4.l8 kJ.

b) A 1.0 kg luminium block has an initial temperature of 10.0"C. *"lt-Tfrfi'
final temperature of the luminium block be if 3.0 x 104 J of heat is added?

(4 marks)

c)
A 0.50 kg block of metal with an initial temperature of 54.5oC is dropped into a

container holding 1.1 kg of water at20.0oC.lf the final temperature of the
block water system is 2L.4oC, what is the specific heat of the metal?
Assume the container can be ignored, and that no heat is exchanged with
the surroundings.

(7 marks)
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PART B : Please answer 3 questions only.

Q3 a) State the Archimedes'principle.
A block of wood floats in a container of water, sealed and transported to the

moon. How would the same block of wood float in the same sealed container

of water on the surface of the moon?

Q4 a)

(4 marks)

A huge rising balloon has a volume of 2300 m3 and is filled with hot air with a

density of 0.92 kg s1-'. The cold air surrounding the balloon has a density of
l.29kgm-3. How much load can the balloon carry?

(6 marks)

In a hydraulic car lift, the input piston has a radius of 11 : 0.0120 m and a
negligible weight. The output plunger has a radius of 12 : 0.150 m. The
combined weight of the car and the plunger is Fz : 20 500 N. The lift uses
hydraulic oil that has a density of 8.00 x 102 kg/m3. What input force F1 is
needed to support the car and the output plunger when the bottom surfaces of
the piston and plunger are at

(i) the same level and
(ii) the levels with h: 1.10 m?

(10 marks)

Suppose your 60.0-L (15.9-gal) steel gasoline tank is full of gas, so both the
tank and the gasoline have a temperature of l5.0oC. How much gasoline has
spilled by the time they warm to 35.0'C?

(6 marks)

As a result of a temperature rise of 32 "C a bar with a crack at its centre
buckles upward, as shown in Figure Q4 (b). If the fixed distance between the
ends of the bar is 3.77 m and the coefficient of linear expansion of the bar is
2.5x10-s ICl, find the rise at the centre.

(8 marks)

A hole with a diameter of 0.85 cm is drilled into a steel plate. At 30.0oC, the
hole exactly accommodates an aluminum rod of the same diameter. What is the
spacing between the plate and the rod when they are cooled to 0.0oC?

(6 marks)

b)

c)

b)

c)
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The velocity of a body of mass m that has been acted upon by a force F for a
time t is given by FFmv. Show that this equation is dimensionally correct.

(6 marks)

An airplane flies due south at 175 km/hwith respect to the air. There is a wind
blowing at 85km/h to the east relative tothe ground. What are the plane's speed
and direction with respect to the ground?

(4 marks)

Lilian and Chrissy are going to sleepover night in their tree house and are using
some ropes to pull up a box containing their pillows and blankets,which have a
total mass of 3.20 kg. The girls stand on different branches, as shown in Figure
5 (c) , and pull at the angles and with the forces indicated. Find the x- and y-
components of the net force on the box.

(10 marks)

A bicycle rider pushes a bicycle that has amass of 13 kg up a steep hill. The
incline is 25" andthe road is 275 m long, as shownin Figure. The rider pushes
the bikeparallel to the road with a force of 25 N.

i. How much work does the rider do on the bike?
ii. How much work is done by the force ofgravity on the bike?

(7 marks)

A 2.00-9 bullet, moving at 538 m/s,strikes a 0.250-kg piece of wood at reston a
frictionless table. The bullet sticks inthe wood, and the combined mass
movesslowly down the table.

i) Draw energy bar graphs and momentum vectors for the collision.
ii) Find the speed ofthe system after the collision.
iii) Find the kinetic energy of the system before the collision.
iv) Find the kinetic energy of the system after the collision.
v) What percentage ofthe system's original kinetic energy was lost?

(13 marks)

-END OF QUESTTON-

b)
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FORMULA

SEMESTER/ SESSION : SEM II 1201212013 PROGRAMME i

COURSE: FIZIKTEKNOLOGI COURSE CODE : BWM 12603

1 feet: l2in
I feet :30.48cm:0.3048 m

I mi : 1.609 km
Gravity acceleration,

E.. =!b' =L*ot'r'"22
vl/: F.s : Fs cosq

E, = Eo * Eu =!*r'A'K =!*u'
2

ni+nl

d0
O)=-

dta=t*-'[&]
IR, /

dot

dt

V =U* Clt

v')
Q"=-=A)-f

r
s = ut +Lat'

2I-t - l*'? = - (mgh, - myh,)

oo +d,'v'=It'+2asa=-a)'.x

(D- Oo+mlF =ma.la)| --=-"T2n

0 = at^t +la't2"2

@' = cfo +2a'L,0f*= k'N f': r/.'N
Eo = L*u' =!^t'(A' - *')
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:( E\YTOfr I r,N IIIECHAh{ICS FLUID HECn{NICS AT{O TIIERI.IAL PHYSICS

UIan=--r

u=uo+dt

r=ro+r,rol+|af

ur = uo3 +?u{-r-q)

!F=f*, =P1x

*"u < f*'

r=rFsinf

?=mv

J -FAT = Ap

l-
K = imu'

AL', = ng6

I*'= FArms9

F = Fucasd

Fr = -*x

Tt =2t

sccelerstion

force

frequency

height

inrpulse

kinetic eilergy
spring oonsta*t

length

mgss

nonnalforee
po$er

monrent$m

radius or distrn*e
period

time

potential energy

velocity sr speed

work done on

e syslem

position

coefficient of frietion

angle

lorque

P+ps + jru2 = const.

,4f = aInAI

p=mlv

P=Po+pgi

4*r = PItg

.drur = l:t

&.tarf!=

F=*

FY=nRT=,\tsl

r* = ]*rr

A =ares
e = efficicncy

F =force
i =depth
ff = rste afhert transfer

* = thennsl conductivity

&u = avange molecular

kinetic erergy

f = length

L = thickness

fi = nUSS

.l{ = molar mass

n = number of nnlas

&r = nunftar of molecules

F = pressure

Q * hert tr*nsfeffed to a

5!'$em

I = temFersture

U = intern*l energy

If = volume

u =velociryorspeed
umr= roo{-mfan-quart

velocity

W= work done on s 3ystem

I =height
s = co€fiicient of linmr

erpansion

# = msis of ntol*ule

p = densiry

cl=
F=

It=

ff=
&=
l=
tR=
iY=
F*
p=
f=
T=

lJ=

W=

g=
8=

P=W- oqg ,\,

", 
=;*n

mru-,={T=

ff = -PAF

Ati=g+$f

lrl
'=wl

Tu -7,
P = ---&_r 

TH

9


