Barbados S.D.A. Secondary School
Qualifying Examination 2005
Physics

NAMC. .. o e e Time: 2% hrs

Answer ALL questionsin Section 1 of this paper.
In Section 2 answer Question 3and ANY TWO OTHER Questions on fool scap paper.

Section 1
ALL WORKING MUST BE SHOWN on this paper, since marks will be awarded for correct stepsin
calculations.
Question 1
Heavy

box L
180N o —————
Plank s N,
Hom 1.5m

A plank of wood is used to help lift aheavy box, (weight 1000 N), into the back of atruck, as shownin
Figure 3 above. The plank is 10 m long and the object risesto avertical height of 1.5 m. A force of 180 N
is used to pull the object along the plank.

@ Define the unit of energy, thejoule.

(2marks)

(b) Determine the change in gravitational potential energy of the box asit islifted into the truck.

(3 marks)
(© How much work is done by the 180 N force?
(3 marks)
(d) State the principle of conservation of energy and use it to explain why your answers to (b) and (c)
above are not the same.
(4 marks)
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(e Consider the plank of wood as a simple machine and calculate its efficiency.

(3marks)

Tota 15 marks
Question 2

@ Distinguish between vector and scalar quantities.

(2marks)

(b) A small car travels at a constant speed around the circular track shown in the figure above, starting
and finishing at Point A. The track has aradius of 70 metres and it takes 20 seconds to complete the
journey. (Take p as 22/7 and the circumference = 2pr, wherer isthe radius.)

(1) Find the distance travelled in 20 s.

(1mark)
(i)  Find the average speed of the car.
(2marks)
(iii)  What isthe average velocity for the complete journey?
(1mark)

(c) A car istravelling along alevel road at 50 km h*. The car speeds up to 80 km h*. The driver finds
that she hasto keep her foot pressed harder on the gas pedal if she wishesto stay at this speed.
M) How would Aristotle’'s Law of motion explain this observation?

(2marks)
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(i)

Complete the following statement of Newton’s first law of motion:
If the resultant force on abody is zero it will remain at rest or

(2 mark)
(iii)  Explain why the driver of the car must push harder on the gas pedal to keep the car moving at
80 kmh™,
(2 marks)
Total 11 marks
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Section 2
Answer Question 3and ANY OTHER TWO Questions on foolscap paper.

Question 3
You MUST answer thisquestion. No more than %2 hour should be spent on this question.

A student investigates the properties of a spring and obtains the following results of the variation of the
length of a spring with load.

Load/N 40 |80 |120 |160 [20.0 |240 [280 |32.0
Length/mm 1841205 (1224 |243 |264 | 285 | 313 |364

@ Use these values to plot a graph of length against load on the grid opposite.

(10 marks)
(b) Find the lope, S, of the graph. (4 marks)
1
(© Given that the spring constant = § find the spring constant. (2 marks)
(d) Use your graph to determine the spring’ s length when the load is zero (2 marks)

(e What is the value of the spring’s EXTENSION when the load attached is 14 N?

(2 marks)
()] What mass must be placed on the spring to produce and extension of 9 mm?
(5 marks)
Total 25 marks
Question 4
@ State the unit of energy and the law of conservation of energy. (3 marks)

(b) For the following processes, state the main energy conversions involved:
(1) A burning candle
(i) A cartravelling at constant speed
(i)  The generation of hydro-electricity (5 marks)
(© A ball of mass 0.5 kg is dropped from a height of 10 m onto a hard surface. The ball rebounds
to one-half its original height. Neglecting air resistance, determine the
() speed of the ball at the instant it hits the surface
(i)  amount of energy lost on impact with the surface
(iii)  speed of the ball asit rebounds from the surface
(iv)  speed and acceleration of the ball at the highest point it reaches after rebounding. (The
acceleration due to gravity, g = 10 ms?)
(12 marks)
Total 20 marks
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Question 5

@ With the aid of alabelled diagram, describe the structure of a simple mercury barometer
How do barometer readings provide an indication of the approach of a hurricane?
(6 marks)

(b) An open ended mercury manometer is connected to a cylinder containing gas at room temperature of
27°C, as shown in the figure below. The manometer reading is 25 cm and the mercury barometer
reading at the timeis 75 cm.

25 ¢cm

i/

GAS

Calculate the pressure, in Pa, of the gas in the cylinder. (4 marks)
(© () A boy isriding a bicycle with tyres pumped to a pressure of 5.0 x 10° Pa. Given that the
combined mass of the boy and the bicycleis 75 kg, calculate the area of the tyresthat Isin
contact with the road. (3 marks)

(i)  Why isthe pressurein the tyre of aracing bicycle usually higher than that in a motor car
tyre? (2marks)
(Density of mercury = 1.36 x 10* kg m®; g = 10 N kg*)

(© Use Archimedes' principle to explain how a submarine can both float and sink.
(5 marks)
Total 20 marks

Question 6

@ (1) Explain, with the aid of a diagram, what is meant by the moment of aforce.

(i)  What do you understand by the term * centre of gravity’?
Explain why, in the absence of other forces, an object may be balanced at its centre of
gravity. (4 marks)

(b) The diagram below represents awheelbarrow containing aload of sand.
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The container and load are pivoted at P and have a mass of 40.0 kg. Their centre of gravity, G, is0.5

m from P and the handles of the wheelbarrow are 1.4 m from P. The handles are being held so that
the wheelbarrow isin equilibrium as shown in the diagram above.

(1) Name the principle that must be satisfied for the wheelbarrow to be balanced. Explain how
this principle appliesin this case. (2 marks)

(i) Calculate the upward force which is being provided at the handles. (3 marks)

(iii)  Calculate the upward force at the axle, P, of the wheelbarrow. (3 marks)

(iv)  Explain the advantage of redesigning the wheelbarrow so that the centre of gravity is much

closer to the point, P. (2 marks)
(v) More sand is added to the wheelbarrow. Explain why this makes the wheelbarrow more
likely to tip over to one side. (2 marks)
(©)
Y&“\Q 2m
Y
The wheelbarrow (mass 40 kg) is now wheeled up aramp and gains 2 min height, as shown in the
diagram above. The work doneis 1400 J.
Calculate the change in the gravitational potential energy of the wheelbarrow. Treating the ramp asa
machine, calculate its efficiency.
(g=10N kg™
(4 marks)
Total 20 marks
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Section 3

On your answer shest, circle the letter corresponding with the correct answer.

1.

Which of the following relations expresses Aristotle's ‘law of motion’?
(F =force, v = velocity, a= acceleration)

(A) Fuv  (B)Fupv? (C)Fpa (D)Fui

Which quantity isNOT avector?
(A) momentum (B) velocity  (C) pressure (D) displacement

The Sl unit of power is equivalent to
(A) | Nm (B)INms®* (C)1Ns (D) | ms*

The number 1.053 ~ 10* could also be written as
(A) 1053 (B) 10530 (C) 15300 (D) 105300

3.6 MW isthe same as
(A) 3600 W (B) 36000 W (C) 360000 W (D) 3600000W

What is the volume of 6.0 kg of paint of density 1.2 gcm™>?
(A) 500 cm® (B) 1200 cm?® (C) 5000 cm?® (D) 7200cm®

A car travelling at 30 km h™ comes to rest with uniform retardation. Which graph shows how its
displacement, x, changes with time, t, asit decelerates?
{AY {C)

x
L]
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10.

11.

12.

13.
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Which of the following quantities are proportional to the pressure at the bottom of a column of
liquid?

I the height of the column

[ the density of the liquid

Il the area of the column

(A) I only (B) I and Il only (©landlllonly (D) I, 1l andIll

Which of the objects shown has/have an upthrust acting on it/them?

floaurg ship sinking rock resing submaring

(A) I only (B) I'and Il only © llandlillonly (D)1, Il andIll

A small truck, mass m, travelling at speed v collides with an identical truck. After the collision the
trucks stick to each other and move off together. The total kinetic energy of the two trucks after the
collisonis

mv? mv? mv®
(A) m” ®) = © = (D) 3
Which row gives the correct multiplying factors corresponding to the SI prefixes mega and micro?

Mega Micro
(A) 10° 10°
(B) 10° 10°
() 10° 10°
(D) 10° 10°

Which of the following is NOT afundamental quantity in SI?
(A) charge  (B) length (C) temperature (D) time

Fl— 'D.EEm'—-L 0.50m "lG - 1oN
L1
The diagram shows two forces F and G, acting on arod of rieg_gligi'blewei ght. Therodisin

equilibrium. If Gis 10 N the magnitude of the force exerted by the pivot on therod is
(A) 10N (B) 20N (C) 30N (D) 40N

Physics Qualifying Examination 2005
11/29/2005

2005 Physics 1 Qualifying Exam.doc



14. In which diagram is the magnitude of the resultant of the two forces P and Q the largest?
™
(&) \\
p— _P_ —i-\__\_\__ _ﬂ___\__-'- Q -
{B)
i ()
Q _t
a 2= __P__,—-——'_
15. A rock of mass 2 kg falls 125m from a cliff into the sea below (g = 10N kg'1). Its speed just before it
hits the water is
(A)Ioms* (B)25ms® (C)50ms® (D) 100ms™
16. A rock of mass 2 kg falls 125m from a cliff into the sea below (g = 10N kg'1). Its speed just before it
hits the water is
(A)Ioms* (B)25ms® (C)50ms® (D) 100ms™
17. A sted ball bearing and atable-tennis ball with exactly the same diameter are dropped
simultaneously. The steel ball is observed to hit the ground first. Which of the following statements
about the ballsig/are true?
I The upthrust of the air on the table-tennis ball is greater than that on the steel ball
I Their initial accelerations are equal
[l At the same speed they experienced the same force due to air resistance
(A) 1 only (B) I and Il only (©landlllonly (D) I, 1l andIll
18.  Which of the following is NOT arenewable energy source?
(A) coa (B)waves  (C)wind (D) wood
19. Power is equal to
(A) energy " time
(B) force” velocity
(C) mass” acceleration
(D) force” area
20.  Two vectors of magnitude 6 units and 13 units CANNOT have a resultant of
(A) 7units  (B) 10units (C) 13 units (D) 20 units
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21.  Anobject travels at constant speed in acircle. Which of the following statements about the object
iSare true?
| It has no acceleration
Il Its kinetic energy is constant
I11 It experiences aforce towards the centre of the circle
(A)llonly  (B)landll only (©) Il andill only (D) I, 11 and ill
22. A cricket ball isthrown vertically upwards and then caught again. If air resistance isignored, which
graph shows how the accel eration varies during the motion?
O 4
A4 © l
§ \ 5 :
g 5 ! -
2 time K] 1 time
3 3] ]
& © :
\ |
®) 1 D 1
%ﬁ) time % time

23.

Which of the following is ascalar quantity?
(A) Force (B) Energy  (C) Momentum (D) Displacement

15N

50cm
F

24.

25.
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The diagram represents a uniform rod 50 em long hinged at one end. Itsweight is4 N. How largeis
the force labelled F, acting at the end of the rod, if the rod isin equilibrium?

(A) IN (B) 3N (C) 5N (D) 1IN

1mA”~ 1kVisequa to
(A) 1Imw (B) 1W (C) 1kw (D) IMW
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