RATU-NAVULA COLLEGE
YEAR 12 TRIAL EXAMINATION 2020
PHYSICS
QUESTION PAPER

Time Allowed: Three Hours
(An extra 10 minutes is allowed for reading this paper)

INSTRUCTIONS

1. Write all your answers in the Answer Book provided.

2. ‘Write your NAME and YEAR LEVEL on the front right hand corner of the Answer

Booklet.

3. If you use extra sheets of paper, be sure to show clearly the question numbers being
answered and staple sheet securely at the appropriate place.

4,  Youmay use a calculator, provided it is silent, battery-operated and non-programmable.

5.  Unless otherwise stated, all rounding off should be corrected to two decimal places.
Rounding off decimal answers should be done only at the final step.

6.  All questions are compulsory.

SUMMARY OF QUESTIONS

STRAND MARK SUGGESTED TIME
(MINUTES)
1 | Mechanics 40 72
2 | Energy : 16 18
3 | Fluids : - B - 14
4 | Geometrical Optics and Wave Motion 10 18
5 | Electricity 14 26
6 | Electromagnetism 10 18
7 | Atomic Physics 3 ) 14
TOTAL 100 180 minutes
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STRAND 1 MECHANICS - {40 MARKS)

There are seven multiple choice and thirteen short answer queétions and all are comp'ulsory.

Section A Multiple Choice {7 marks)

There are seven multiple choice questions in this section and all are compulsory. Each
question is worth 1 mark,

L.

The number of significant figures in 0.080 is
Al ‘ :

B.2
C.3
D.4

The diagram shows two forces acting on a body.

I5N
According to Newton, this body should -

A. remain stationary.

B. accelerate to the left.

C. accelerate to the right.

D. move with a constant speed.

The mass shown below is moving to the right as shown. Which of the forces labelled P,

Q, R or § on the diagram is the friction P direction of motion,
force? w -
AP
B.Q
C.R
D.S

The force per unit area is known as
A, torque

B. energy

C. density

D. pressure

Precision of a micrometer screw gauge is
A 001 m

B.0.lcm

C. 0.1 mm

D 0.01 mm
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6. The diagram below shows a golf ball hit along a level fairway at the highest point of its
path. .
* golf ball at highest
point of its path
At the position shown, the golf ball has
A. only kinetic energy
B. only gravitational potential energy
C. both kinetic and gravitational potential energy
D. neither kinetic nor gravitationai potential energy
7. The force that keeps an object moving around a circular path without slipping is known
as
A. friction force
B. reaction force
C. centripetal force
D. electromotive force
Section B Short Answer Questions (33 Marks)

There are thirteen questions in this section. All questions are compulsory.

8.

9.

The diameter of a coin is measured using the instrument shown below

i

(i) Name the instrument used, (1 mark)
(ii) What is the main scale reading of the instrument? (1 mark)
(iii} What is the uncertainty of the instrument? ’ (1 mark)

The dimensions of a microscopic glass slide are given as follows:
P= (@500 em  w= {250+ 000cm

Caleulate the area of the slide with its eppropriate absolute uncertainty. (2 marks})

10.  The Newton’s Law of Gravitation states that F = E%;—mz-, find the factor that new forces

" increases by if m; and m; are doubled and distance between the masses is halved,
(2 marks)

11. A tennis ball which was thrown against a wall rebounds without loss in speed as shown.

Calculate the change in velocity of the tennis ball. {2 marks)

12. A force applied to an object for a period of time is R (1 mark)

13. A 3 kg car, A travelling at 8.5 m/s on a frictionless track collides and sticks cnto a
stationary 2 kg car B.

(i} Calculate the momentum of car A before collision. (1 mark}
(i1} Caleulate the combined velocity after the collision. (1 mark)

(iii) Calculate the height, % the combined cars will reach after the collision. (2 marks)
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I5.

16.

Two masses are connected by a light string over a frictionless massless pulley. Assume
mass m; is resting on a frictionless horizontal sutface.

ey = 4.0 kg

(1) Draw and label the forces acting on mass ;. . {1 mark)
(1i) What is the acceleration of mass m;7 (2 marks)
(iii) Determine the tension, T on mass m;. (1 mark)

An 840 N painter stands on a 7.0 m board of negligible weight. The board is supported

by two step-ladders as shown below,
'\Etj: /boaId

| - - 1

left step—7/\
ladder (] 4.0m

I‘

(i) State the principle of mornents. (1 mark)
(ii)What is the force exerted on the board by the left step-ladder? (2 marks)

A stone of mass 0.15 kg is attached to a string and whirled in a horizontal circle of radius
80 cm. The period of rotation is 0.80 seconds.

(i} Calculate the velocity of the stone. (1 mark)
{i)Determine the tension in the string. ' {1 mark)

17.

18.

19.

Two masses are connected on a horizontal table surface by a light inextensible string over

_ apulley as shown.

Assuming that the borizontal table surface is frictionless, calculate the acceleration of the
system.

. . (2 marks)
A pilot training school is conducting a training exercise for its traines pilots. As part of
the exercise, the trainee pilots ase supposed to drop a bag of sand from an altitude of 520

(i} Given that the plane is flying horizontally at 120 m/s and the bag of sand is in free fall,
calculate the time it takes the bag to hit the top of the house. (1 mark)

(iiy At what distance, R, should the pilot release the bag of sand in order fo hit the house?
(1 mark)

A mass of 2 kg hangs by a light string and is pulled to one side by a force F. The string is
at an angle of 30° to the vertical axis. '

(i) Determine the weight force, mg. (1 mark)
(ii) Calculate the value of the tension, T, of the string. {2 marks)




20. A river flows with a current of 5 m/s relative to the river bank and a boat can move 10
. /s relative to the river. The river is 100 m wide.

Smfs ’:\
— 1
cutrent 16 m/s 100 m:
i
River boat |
. . A"
River bank
{i} What would the speed of the boat relative to the river bank be? {1 mark)
(i) How long would the boat take to cross the river? (1 mark)
(ii1) Bow far downstream would the boat be taken by the river current? (I mark)
STRAND 2 ENERGY (10 MARKS)

There arc two multiple cheice and three short answer questions and all are compulsory.
Section A Multiple Cheice (2 marks})

There are two multiple choice questions in this section and all are compulsery. Each question
is worth 1 mark.

1. An example of a renewable energy source is
A, coal
B. sunlight
C. petroleim
D. nuclear power

2. The diagram given below shows a stone at rest on the top of a hill, with two points
[abelled X and Y.

Which of the following best describes the cnergy transformation if the stone rolls from
point X fo point Y?

A. Kinetic energy to heat energy

B. Heat energy to potential energy
C. Potential energy to kinetic encrgy
D. Kinetic energy to potential energy

Section B Short Answer Questions (8 Marks)

There are three questions in this section. All questions are compulsory.

3. The diagram below shows options for an inclined plane (ramp) to be used to lift a heavy
mass onto a truck.

Ramp A

Ramp B Ramp C
(i) Ofthe three options, which ramp, A, B or C would use the least amount of force?

Give a reason for your answer. (1 mark)

(i) Given that Ramp B has an angle of incline of 30° and the mass to be lifted is 45 kg,
disregarding friction, calculate the amount of work done in lifting the mass to the top

of the truck. (I mark)
4
A 0.4 kg iron black with specific heat capacity of 450 T kg™ 'C ™ is heated from
22°C to 52°C.
()  Determine thg change in temperature of the iron black. (2 marks)
(i)  Calculate the amount of heat absorbed by the iron block. {2 marks)
5. A trolley of mass 0.9 kg moves at 10 mv/s until it comes to 2 downward slope,

(1 mark)
(ii} Calculate the velocity of the trolley at point B. {1 mark)
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STRAND 3 FLUIDS (8 MARKS)

There are two multiple choice and three short answer questions and all arc compulsory.

Section A Multiple Choice (2 marks)

There are two multiple choice questions in this sectior and all are compulsery. Each question
is worth 1 mark,

1. The lowest possible temperature is known as
A Kelvin®
B. Celsius
C. Fahrenheit
D. Absolute Zero

2. Refer to the diagram given below which shows a section of a Venturi tube.

~,—?—1‘~Vl 2
L7 —

Section of a Venturf tube

Which of the following is true about velocity of fluid in the Venturi tube?

Al =0

B. <
c. 1=
D vy =g

Section B Short Answer Questions {6 Marks)

There are three questions in this section, All questions are compulsory,

3. The graph below illustrates Charles’ Law for a fixed mass of gas.
Volume (ms}

b " Temperature (°C)

(i} Rewrite Charles’ Law in words, stating clearly any necessary conditions. (1 wnark)
(i) What is the significance of point X marked 2bove? ’ (1 mark)

4. A car tyre, of volume 250 om? is filled to an absolute pressure of 280 kPa at 27 °C. After
driving some distance, the temperature of the air inside the tyre rises to 57 °C. Assume
that the pressure inside the fyre remains the same. What will be the new volume of the
tyre? {2 marks)
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5. (i} Snow has a high albedo and forests havs a low albedo.
Define albedo. . . {1 mark)
{ii) State Bernoulli’s Principle. {1 mark)
STRAND 4 GEOMETRICAL OPTICS AND WAVE MOTION (10 MARKS)

There are two multiple choice and three short answer questions and all are compulsory.
Section A Multiple Choice {2 marks)

There are two multiple choice questions in this section and all are compulsory. Each question
is worth 1 mark,

1. Light, when it hits a plane mirror-can be reflected. One of the ‘Laws of Reflection’ states
that the angle of incidence is
A equal to the angle of reflection
B. less than the angle of reflection
C. greater than the angle of reflection
D. not equal to the angle of reflection

2. Which natural phenomena given below can be attributed to dispersion?
A, Thunder
B. Rainbow

C. Lightning
D. Lunar eclipse  *

Section B Short Answer Questions (8 Marks)

There are three questions in this section. All questions are compulsory.

3. A fisherman notices a fish at the bottom of a lake. Refer to the diagram below to answer

the question that follows,
,../ E Eye

.
v
i
1
1
v

Calculate the size of the angle of refraction, 0. (Express your final answer to three
significant figures), . . (1 mark)
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The interference fringe pattern formed on a screen in a Young’s Double Slit experiment
is shown in the figure below.

e 30 mm ]

The screen is located 2.0 m from the double slit. The slits are sepa:ateci by a distance of
1.0 mm.

(i) Calculate the wavelength of the light. {2 marks)

(ii) What would happen to the interference fringe pattern if the slits were moved closer to
the screen? (1 mark)

(iii) Why does this experiment sapport the wave model of light rather than the particle
maodel? . ) {1 mark)

~ Plane waves of frequency 5 Hz in a ripple tank pass from one depth of water into another
across a boundary.

Dopth 1 \ Depth 2

M | ?\,
? \wt\

(i) Label Depth 1 and Depth 2 as shaliow or desp region. (1 mark)
{ii) What is the wavelength of waves in Depth [? ' (1 mark)
(iii) Caleulate the speed of waves in Depth 1, (1 mark)
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STRAND 5 ELECTRICITY {14 MARKS)
There are three multiple choice and five short answer questions and all are compulsery.
Section A Multiple Choice (3 marks)

There are three multiple choice questmns in this section and all are compulsory. Each
question is worth 1 mark.

1. Which mathematical relatlonshlp below represents Ohm’s Law?

AQ=It

B.F=BII

C.V=Bvl

D.V=1IR
2. Which of the elecirical symbols given below is for a fuse?

Al 1 B.  mima——

C. ¢ D. {111

3. The main function of a step - up transformer is to increase the

A. voltage in the primary coil
B. voltage in the secondary coil
C. number of tums of wire in the primary coil

D. number of turns of wire in the secondary coil
L

Section B Short Answer Questions {11 Marks)
There are five questions in this section. All questions are compulsory.

4, The transformer shown below is used to convert 240 V AC to 6 V AC.

M____) ———-—*'—“-""-'—_O
B < o
+—F A
—F L
< I <l T
9 _Axb
4 =]
o J=—
Primary Coil Secondary Coil
(480 turns)
(i} What name is given to this type of transformer? (1 mark)

(ii) Using the information above, calculate the number of turns on the secondary coil.
(1 mark)
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A thunder cloud at 100 km above the ground contains positive charges. The potential
difference between the cloud and the ground is 1000 V. .

glond

Bladghd = 4040 ko

pround

(i) Draw the uniform electric field lines between the cloud and the ground. (1 mark)

(ii} Calculate the uniform electric field strength between the cloud and the ground.
{1 mark)
(iii) If an electron moves from the ground towards the cloud, calculate the work done by
the electric field on the eleciron. (Neglect the effect of gravity on the electron)

(1 mark)
Refer to the diagram below and answer the questions that follow.
30 30
Ate L1 .1
30 10
B-a
© (i) Caleulate the total resistance between points A and B. (1 mark)

(i1) Find the voltage drop across AB if the current in the circuit is 4 mA. {1 mark)

14

7. A tiny sphere is balanced between two horizontally charged plates; L and M, which are 5
cm apart. The gravitational force on the sphere is 5.2 x 107 N. The charge on the sphere
is-32x 107 C

sphere & | em

(i) Calculate the size and direction of the electrical force on the sphere. (1 mark)
(ii) Determine the value of electric field strength between the plates. (1 mark)
8. An object with a charge of 2 x 10 C is separated from the second object with a charge of

-4 x 10° C by a distance of 0.5 m experiences an electric foroe between them.

Alfcgn .
k 05m
|
(i) Calculate the force between the two objects. (1 mark)
(ii) State whether the force is attractive or repulsive, (1 mark)
w
STRAND 6 ELECTROMAGNETISM (10 MARKS)

There are two multiple choice and three short answer questions and all are compulsory,
Section A Multiple Choice (2 marks)

There are two multiple choice questions in this section and all are compulsory. Each question
is worth 1 mark.

Which of the following electric field line patterns is correct?

B s lans
B
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2. A magnetic field is best described as a region in space where a magnetic pole
experiencesa

A. force

B. current
C. velocity
D. resistance

Section B Short Answer Questions (8 Marks)

There are three questions in this section. All questions are compulsory.

3. The table given below shows the region of the electromagpetic spectrum.

Radio |, . | Infimred ‘ Uliraviolet Gamma
Waves Microwaves Hght A fight B 1ays
(i) Write down the names of regions A and B, - (2 marks)

(i)  Which electromagnetic spectrum has the fongest frequency?
(1 mark)

(iii) ~ Which electromagnetic spectrum has the highest energy? (I mark)

16

An electron enters a magnetic field with a velocity, v.
ICharge of electron = 1.6 x 107'° (¢ ; Mass of electron = 9.1 x 107 kg]

® b ES X b
LA S S SR .
v B (into the pags)
X o® X %X X
X% X %X

@) On the diagram in the Answer Book, indicate with an arrow the direction of the
force on the electron due to the magnetic field. (1 mark})

(i)  The strength of the magnetic field is B = 0.001T and the electron’s velocity is
v=2 x 10° m/s. Calculate the magnitude of the magnetic force on the electron.

(1 mark)
(ii))  Calculate the radius of the circular path followed by the electron within the
magnetic field. ‘ ' (1 mark)

The diagram below shows a thick copper rod EF moving down at a uniform velocity of
3.0 m/s along two conducting rails, 4.0 m apart, that are connected to a 10 £ resistor.
The set-up is inside a magnetic field of strength 0.8 T that is perpendicular to the plane of
the rails.

- ; .
Y
khwﬂn._u» - ™

Calculate the voltage across the rod EF. {1 mark)
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STRAND 7 ATOMIC PHYSICS (8 MARKS) . Section B Short Answer Questions {6 Marks)
There are two multiple choice and three short answer questions and all are compuisory. ' o " There are three questions in this section. All questions are compulsory. '
3. The diagram below represents a well known Rutherford scattering experiment which

involves directing fast moving alpha particles towards a sheet of gold foil. The diagram

Section A Multiple Choice (2 marks) . .
shows part of the path of three alpha particles as they approach the gold nuclei.

There are two multiple choice guestions in this section and all are compulsory. Each question

is worth 1 mark. . ‘ i . . . o particle 1 =
o-particle B% — o
we—particle 3 -
1. In a photoelectric effect experiment, the graph of the kinetic energy of gjected electrons ' Q\ gold rclei

is plotted against the frequency of the light.

. o . . . ¢
Kinetic Hnergy {1y If u-particle 1 is observed to pass through the gold nuclei undeviated, wha

conclusion can be made about the structure of the gold atom? (1 mark)
Frequency : (ii)  Ifa-particle 3 is observed to bounce backwards from the gold nuclei, what
conclusion can be made about the structure of the gold atom? (1 mark)
(ili)  State one defect of the Rutherford model of an atom. {1 mark)
. ) ) 4, A radioactive source hag half-life of 60 hours. How many hours will it take to decay to
Which of the following best represents the y-intercept of the graph? quatter of its original amount? (1 mark)
A, Frequency
B. Wavelen,
C. Wz‘rlk fux?glion 5. Electrons are emitted when a green photen of wavelength 500 nm is incident on the
D. Planck’s constant surface of a potassium metal. The emitted electrons have a kinetic energy of 7.2 x 1670 .
(i) ‘What is the frequency of the green photdn? (1 mark)
[Speed of light is 3 x 10% m/s]
. . . N .
2. Which one of the following labelled paths shows that an atom is mostly an empty space? ()  Calculate the energy of the green photon, (1 mark)
THE END
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Yeur 12 Physics Forimulae & Constanis
Mechanics Fluids Eleelromagn elism Electricy (eontinupd)
H. mvﬁﬂln ._ I.F:TJHU— {w u,—uu_(-.ﬁ _- HQIWM&- nmc
t T T 2 V«Bu 5 ot
2. ¥ =V, +at 2 pul 3. F=Bw . Vel
. ' =37 . q
5. Vi =v +2s M TR Rypee =Ry #R, # R, #
! 3op-E Vo Ng T |7 Pee ST TR B e
4 s=vi+ Muﬂ~ . A Tkeet ricity § | ) |
. F=pgh k 1
LT 0,19 =— 4 Fom—d,
s, t=Fxd, IoF==3 Rypew Ry R, R,
B, p=my Geomeirical Optics and Wave 2, F=Tq g, V=IR
7. T e= T =m. l. v=fn 2
mpulse= F. AL =m. Av ; 1 muM P nﬁ_uHJﬂuM..
5. T Goyym, 5 Sind, Yy qu n, d T R
) e Cosind, v, A on 4, W =lid = Vg
1 1
9 T-= R = T 3 = dsind m n“|x - Tk Constanis .
e - Gravity, g = 10 mg®
10, v= T Energy Bleoironic charge, o = L6107 ¢
g L ;, Werd Blectron nrass, M = 91103 kg
- W
r =
i o 2. P= t Speed of light, = 300!
D .
B 1
r 3 Bm ME% Mass of proton, m, = 167 10T g

Aomic Phiysics

1, Ey=bf-

= hf,
2. A_,_ 0

4. B, = mgh

5. B {elastic)= wﬁu

6. T =-kx
7. Q=moAT

8 Q=ml

Coulomb’s Law constang,
Grovitationa! Constant, G
Planck’s Constant

Rydberg, Constant, R

ko= 5.0, 10° Now’?
= 6.67x10" Nmkg®

= 662,107 Je

10975107 m”!




