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Important Instructions to Students;

1. There are 10 pages. Read the questions, instructions carefully and answer the questions.

2. You are allowed an extra 10 minutes reading time (during this time, you are not allowed to write with
pen) and 180 minutes (3 Hours) to complete this paper.

3. Silent, non-programmable calculators are allowed, but not supplied.

4. Write all your answers in the answer booklet provided. If you need extra sheets, please ask from the
supervisor. Write your name, course code and student identification number in the answer booklet and in
the attendance sheet.

5. This paper contains TWO (2) sections A, and B. All questions are compulsory to answer.

6. Write all your answers legibly. The marker has the right to award zero for answers that are not legible,

7. This is a Closed Book Examination. The University views plaglansm c‘leatmo and dishonest practice as
serious offences and if found, offenders are penaltzed

Examination Paper Content (Format):

Section | Question | Content Marks | Suggested Time
A 1-10 Short Answer Questions 30 | 65minutes |

B 1-4 Long Answer Questions 70 113 minutes

TOTAL 100 180 Minutes

Registered with the Fiji Higher Education Commission as a University under the Higher Education Act 2008.
Registration Certificate Number (RGN0020/11)
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Use the foliowing data where necessary:

Stefan-Bolizmann constant, o

Acveleration doe to gravily, g
Creavitationma] constant, 5
Eleciric field constant, w
Magnetic field msm;.k :
Permeability -dif free space, pe

1

Covlomb's law constant, k - ,
ﬁglﬂ

Spesd of Hght in vmmﬁy,. cz

Planck™s congant,

Electromic charge, &

Electoon tost triass, 1k

Proton rest mass, 1

Eydberg cmﬁmﬁi K

Ifmes of essth, B4,

Radius of earth, B,
Speed of sound in air
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025

5.67 x 107%W /m2K*

9.81 ms™?
6.672 % 107 Minlleg®

2854 % 10 P

2% 307 B!

d = 167 Hfiiiml
0.0 % 10°Ne'C

G525 = 1;‘35" Iz

LG % zg}gﬁ o
Mag m‘# ke

1673 = 1@“4‘*7%
1007 % m it

598 % 1M kg

E37# 100m

340 me







Formulae

1.

10.

11.

12.

13.

14.

I5.

16.

Copyright©

1 .2
5= Vit—{—zat
Vv =V? + 2as

Ek = Emv

W = Wy +at

0 = w;t + —;-atz
wi = w? + 2a0
AL = aL AT
T =Te +273
H = AeoT*

@ = mcAT

;’;’V = nRT

I =FAt
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SECTION A SHORT ANSWER QUESTIONS -3 MARKS L
There are 10 questions in this section, all questions are compulsory, Each q:ue:stio'ri is Worth3 ‘i_ﬁarks:. _ z

1. The official land speed record of the ThrustSSC car is 1228.0 km/hr. Express ‘thi_s‘f speed in 'r‘_ri_:e;:‘géfs;/__s._.' . |
2. For each of these values, identify the number of significant figures and rf;Writé 1tmstandardform T
i. 4098 s

ii. 0.058700 cm

iil. 9500g

3. A rectangular piece of aluminum is 5.1 + 0.1 cm long, and 1.90 + 0.0l_ cm w1deDeterm ethearea

of the rectangular sheet with appropriate uncertainty.
4. Alatest BMW car is capable of reaching 100 km/h in 5.4 s if itlsfér"ts'fi*om rest. What is t

of the car during this period?

what time interval does it strike the ground? -
6. A 6.00 kg mass is connected by a light inextensible string as sh'ow_r{ béi_ow and lspulledoverarough .f

surface with ¢; = 0.25. Calculate:

_sON

i. The acceleration of the system

ii. The tension in the string

liband the -

7. A 0.0450 kg golf ball initially at rest is given a speed of 25 m/s WHeﬁ:ei_ Glubstrl[( 3. Ifthe.c
ball are in contact for 2.00 ms, what average force acts on the ball? - |
8. An airplane propeller is rotating at 1900 rpm (rev/min).

i. Compute the propeller’s angular velocity in rad/s

ti. How many seconds does it take for the propeller to turn 35°7
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9. A balloon has a volume of 30.0 L at 40°C and 153 kPa, What volume,'WiIE the bﬁllbon,ha_ve '__at
standard temperature and pressure (STP)?
10. How much heat must be added to 0.45 kg aluminum to change it from a solid to _l"iLiUid gt‘l_?;O‘l’C'fto_ a

liquid at 660°C (its melting point)? [The latent heat of fusion for aluminUin is 40 xlO‘*]/kg]
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SECTIONB LONG ANSWER QUESTIONS 70 'MA-RKS' '

There are 4 questions in this section. Alf questions are compulsory.

- Question 1 {25 marks]

a) A rocket fires two engines simultaneously. One produces a thrust of 725 N dlreotly forward Whl]e the -
other gives a 513 N thrust at 32.4° above the forward d1rect10n Determme ihe magmtude and d;reotlon
(relative to the forward direction) of the resultant force that these eng;_nes exe}'t o_n-t_he r_l‘ock,et. :

L [5 marks}E

by A plane leaves the airport in Nadi and flies 170 km at 68° East of North and théh"changes dxrectlon fo !

fly 230 km at 48° South of East, after which it makes an 1mmedlate emergency lan' ir g m 2 pasture “.

When the airport sends out a rescue crew, in which d1rect10n and how fal should thrs crew ﬂy to go-"_

directly to this plane?

smarks)

¢) The Fiji Airways aircraft needs a speed of 240 km/h to take off
i. What minimum constant acceleiatlon is requlred by the alrcraft to be alrborne from the Nausorl
au*port, if the runway is 300 m long?

ii. How long does it take the aircraft to become airborne? .

; -[3'“‘+“ z.fm'a-fké]'_ o

d) A student stands at the edge of a cliff and throws a stone hor 1zontally over the edge w1th a speed of - TR

18. 0 m/s. The cliff is 50.0 m above a flat, horizontal beach as shown in the ﬁgure ; : '; R
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i. What are the coordinates of the initial position of the stone?
ii. What are the components of the initial velocity?

i, Write the equations for the x- and y-components of the velocity of the stone w'ith'time. _

—e

i

iv., Write the equations for the position of the stone with time, using the cootdinates in the figure.

-

. How long after being released does the stone strike the beach below the cliff?
vi. With what speed and angle of impact does the stone land?

.'.[17+I%:1+.2+3+2.jmarks]_ a
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Question 2 [10 marks]

a) Two objects with masses of 3.00 kg and 5.00 kg are connected by a Ii.gﬁt_stri-ng that passes over a’

frictionless pulley, as in the Figure. Determine:

e iy

i. The tension in the string

ii. The aceeleration of each object

iii. The distance cach object will move in the first second of motion 1f both objects "géi'.ﬂ.;_froljn rest L

2 mek

b) A block of mass m = 5.8 kg is pulled up an incline as in the Figure', with a force o‘f_ mﬁgnit@é F=32

1. Determine the acceleration of the block if the incline is frictionless
ii. Determine the acceleration of the block if the coefficient of kinetic friction between thé block and

incline is 0.10.

. [2+2 marks]
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Question 3 {18 marks]|

-a) You are standing on a sheet of ice that covers the football stadium parking 'lot.; rrrere: rs negligible
friction between your feet and t}re ice. A friend throws you a 0.400 kg balll' that :stravel!mg h’erizbntaﬂy |
at a speed of 10 m/s. Assuming your mass is 70 kg, | |

i. If you catch the ball, with what speed do you and the ball move efrerWerd‘?
ii. If the ball hits you and bounces off your chest, it moves horizontaily ar '8.0__:m-/_s in fhé Q..pp.esi_te |
direction, what is your speed after collision? R L
“ . [2+3 marks] .- |
b) The blade in a blander speeds up from 24 rad/s to 74 rad/s un1f0r1n1y Durmg thrs trme 1t tums through |

40 revolutions. Calculate;

i. The angle turned through in radians
ii. The angular acceleration
iii. The time taken to turn 40 revs
[2+2+2 marks]
c) A grandfather clock is controlled by swinging brass pendulum that is 1 3 m lon.g‘ ata tempera‘ture of
20°C. [The average coeflficient of Linear expansion of Brass is 19 x 1078 / °C ] o |

i. What is the Eength of the pendulum rod when the temperature drops to 0. 0°C? " L
il. [f the pendulum’s period is given by T = 2 \/j;-, where Lisits len_g"th;' doe_e',the :c:l'l"‘eiin.gef’in length
of the rod cause the clock to run fast or slow?
[2+3 marks]
d) An engineer pumps 5.00 mol of carbon monoxide gas into a cyhnder that has a capaolty of 20 0 L '

what is the pressure in kPa of CO inside the ¢ylinder at 298 K?

[2marks]
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Question 4  [17 marks]

-a) If the total surface area of the human body is 1.20 m? and the sutface temperature is 35°C,
i Detc;rmine the tota! rate of radiation of energy from the body . =
ii. If the surroundings are at a temperaturé of 20°C, what is the net rate of heat l.'o.és. fr_o‘.n.a.th@a body by
radiation? {The emissivity of the body is very close to unity, irrespec@tivé' ofskm ;.)ig'me:ntation].
| [2+3 marks]
b) Ice at 0.0°C is placed in a Styrofoam cup containing 0.32 kg of lemonade at 27°C The spemﬂc heat
capacity of lemonade is virtually the same as that of water [4186 J/Kg °C] Aﬁer the 1Ce and lemonade '.
reach an equilibrium temperature, some ice’ $t111 remains. T he latent heat of fusmn of Water i3 s
Ly =3.35X 105 ] /kg. Assume that the mass of the cup is so small that it absorbs a negllgtble amoum :. ‘

of heat and ignore heat loss to the surroundings. Determine the mass of ice that has melted

[5 marks]: 7-
¢) State Newton’s First, Second, and Thi]_*d Laws of motion. | ‘
L :  _ [3_1’“3?1{5:] o
d) - Define elastic and inefastic collisions. How gi_o they di‘ffer in terms of momentum an d klnetlc ene rgy’)
Provide an example of each type of collision. ' g L _

o [4marks]

THE END
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