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INSTRUCTIONS TO CANDIDATES
*UUSE AN HB PENCIL T[:IROUGHOUT THIS TEST
DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO
Before the iest begins:

l.
2.

Check that your answer sheet, which is enclosed, Is headed "Advanced level 780 - Physics Paper 1",
Insert the information required in the spaces provided on the answer sheet.

How to answer the test:

For each question there are five suggested answers: A, B, C, D, and E. When you have selected your answer 1o a
question, write the letter for the answer you have chosen in the box provided on the answer sheet for that question.

For example, if you ilink the answer 1o question L is E you write:,

L 1+ | E |

Write only one answer for each question. If you change your mind about the answer, rub out the first letter
carcfully and write your new answer, '

There are 45 questions on this paper and you are to answer ALL of them. You will score two marks for each
correctanswer. No inarks will be deducted for incorrect answers or questions not answered.

All rough work must be done in this booklet.

Non- programmable calculators are allowed.

You must nol take this booklet out of the examination room. All question booklcts and answer sheets will
be collecied at the end of the examination. ;
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SECTION [
Questions 1- 8 (eight questions)
Directions: Each group of questions below consisis of five letrered headings followed by a list of numbered questions. For

¢ach munbered question, select the one headling, which is most clearly 1 elated to it. Each heading may be used once, more
than once, or not at all.

t
Questions | -5 ;
1
The graphs m figure | show how one quantity, y. mav vary with another QUANTITY X. '
v} . \ yl/\ T n |

0 f (4] % 0 [ 0 X
A B C D E i
Figure | [
Which of the graphs best represents the relationship between? i
y x |
I The amplitude of e system performing forced - | The frequency of the vibrations. - !
vibrations. "
2 Currenlt through a filameni lamp. Resistance !
3 The energy of a body executing simple harmonic The displacement of the body from the _r
molion. equilibrium position. [
4 Electric field strength between the parallel plate Separation of plates !
capacitor !

3 Jemlofa theamocoupie ___| Tempernure difference beiween junciions

Questions 6- 8

The following are some phenomena exhibited by waves

——

A Reflection . =

B Interference

C _| Refraction !
D Diffraction i f

E Polarisation '

= .
. ———— o S il man o, w

Which of these can be used to explain

6. “Ehc formation of rainbow,
7. ‘The blue colour of the ocean. f
8. The stereo effect caused by two speakers placed some distance apart. 1
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SECTION 11

Questions 9 - 26 (Eighteen Questions)

Lach of the questions or incomplete Statements in this secrion is followed by jive suggested answers. Select the best
answer in each case.

9. A small plastic ball of mass 0.2 kg is projected horizontally towards an undulating wall with a velocity of 8.0 m/s.
[t hits the wall and leaves with o velocity of 6.0 m s “'as shown in figure 2.

&
B.g m/s E

60%/\
Projected €——Fixed vertical wall
plastics ball
6.V m/s
Figure 2

“The change in momentum of the ball along the line of projection following its impact with the wall is
A) 0.4kgms' B)28kgms' C)22kgms’' D)20kgm™ E)1.Okgms".

10. A ripe orange is caused by a sirong horizontal breeze fo cut from a slable stalk. Which of the following stalements

is true as it falls
A) It initially follows a horizontal path then falls vertically downwards.

B) [t spins while falling vertically.
C) It falls with a constant velocity.
D) Its inomentum must be zero just before il strikes the ground.

E) It follows a parabolic path.

11 A simple pendulum is designed so that it makes two complete oscillations every second.
lis length is: -
A) 6.25 cm B) 16.5 ¢m C) 50.0 cm
D) 19.5em E) 62.1 cin

12. Which of the following is NOT a correct statement? ) '
A) It is possible for a body to be accelerating while traveling at constant speed.

B) It'is possible for a body 1o be moving with no resulant force acting on it.

Q) A body moving in a circle requires a net force acting on it.
D) It is possible for the speed of a body to change without the body accelerating.
E) It #s possible for the velocity of a body to change without a change in speed..
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1J. Which of the following is NOT 2 property of sound wave?

[A _ TRefraction -

B I Reflection

C Diffraction -
|D [ Interference o
LE__. | Polarisation S -

R e et L I S —

(4. The air-filied soap bubbles X and Y shown in Figure 3 are formed on the

closed.

. Figure 3
Initiatly when tap T is openzd.

the ends of the tube with'the tap T

The bubbles will become equal in volume

The bub®'es will break

No change will occur

Y will become larger in volume

=Ti=d{w]l--JFd

X will become hrgar iy volume

5wy

15 A mass defect of 8.8 x 107 kg occurs in the decay of a ’,’:Ra nucleus, the energy released is?

6.95x 10 Vkg

882x10M)

. ———

792 x10°%]

832 x 10"

O e »

692x10 "
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5
6. A neutron collides with ::; U and the Uranium (hen breaks down ta ':r La, :i Br and neutrons the number o1
neutrons released in this reaction is
A 5
B 4
C 2
D 1
E 3 _
7. -
Figure 4
In figure 4 what is the potential difference between the points Q and R?
=
A ov
B 9V
C 18V
D 16V z
E 1V - i .

18. An ideal gas with a volume of 0.1m’ expands af a constant pressure of 1.5 x 10° Pa to tniple its volume. The

work done by the gas is?

1.5x10*)
gx10')
64x10] _ .
25x10%)

10x10's

= 2] O 9 »

19. Which of the following statements about energy resources and forms is correcL

) " | Biomass, solar energy, crude oil and tidal energy arc renewable energy sources. j
Solar and geothermal energy resources produce encrgy as a result of radiosctivity.
Coal, Kerosene and uranium are finite energy sources. 3]
Biofuel, Coal, tidal energy and oils are obtained directly or indirectly from the sun. :

Electricity, Kerosene and solar encrgy arc all secondary energy forms.

ol =1 el |-k =
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Figure 5 A

In figure 5. X, Y and Z are identical lamps connected 1o a cell E. Which of the following changes in the brighiness

ol the lamps occur when the switches S and k are closed?

X.Y and Z will actain same brighiness.
The brighiness of X decrease while that of Z increases.
__| The brighwess ol Z is more than that ol Y.
The brighiness of X and Y are equal and always different from that of Z.
The brightness of X drops but is equal is the brightness of Y and Z*

mc|nie|>

21. A heater for a shower has a power of 8.0 kW. It raises the temperature of water from 18°C to 34°C. What

mass of water passes through the shower per minute? (specific heat capacity of water is 4200 J kg™ K™').
A B C D - E
119 7140 g 114 g 1.0kg 24g .

A potentiameter cannot be used to monitor rapidly changing lemperatures because

22
A The driver cell will run down
B The sli_de wire may not I+ uniform
C Difficulty in localing the balance point.
D The balance length will be too small
£ It has an end-error when measuring the balance length.
23. In the vibrating reed switch experiment (o determine the capacitance of a capacitor, the capacitor 1s charged 14
150 V, the-current read on the milliameter is 4.2 x 10’ A and the froquency of the switch set to 50 Hz. The
' capacitance of the capacitor is:-
r A B c D E
{ 0y F 56x 107 F 126 x 10~F 18x10°F | S6xI0~F

2004780/1/B
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A current of 300 A flows in a power cable of length 400 m. The current carrying cable is then placed Y

of Mux density 10T, What is the force acting on the cable?

A

B

c

0.0IJN

0.04N

300N

12N

25. A pipe closed at one end and containing air is made to resonate such that its second harmonic is 1200 Hz. Which

of the following is its fundamenta! frequency?

E

A B C D
600 Hz 1200 Hz 1800 Hz 400 Hz ROD Iz
26.  The rool-mean-square velocity of oxygen having a density of 2.1 kg m” is 535 m s™. What is the pressure of
oxygen molecules in Pa 7
[ A B C D E
. [ 2x107Pa 10 *Pa 6x10° Pa 375 Pa 95x 10" Pa
SECTION 111

* Questions 27 - 39 (thirteen questions)

Directions: For each group of questions below ONE or MORE of the responses given 1s/are correct. Decide which of
the responses ts/are correcl, Then choose
A if 1,2 and 3 are all correct
8 if 1, 2 are correci
C if 2 and 3 only are correct
D if I only is correct
£ if 3 only is correcl.
Directions Summariged
A B - C D E
BEREE (B & t 3
correct | only | only anly Only
27. During some puhhc celebrations phologmphs ol some personalities are attached to a collection of balloons and

when released. They are observed (o rise in air and then are transported to some destination. The rising of the
balloons with the photographs could be because ,

£)) Air particles are always in random motion. ;

(2) Balloons cxperience an upthrust from the surrounding air, -

(3) The gas in the balloons could have a smaller density than that of air.
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8. "To convert the mechanical energy of running water into electrical energy, a runway is constructed using a hallow
metallic pipe of uniform cross-sectional areas, at a dam. As water falls through a length, / and a force, F, builds up
to turn turbines for the generation. The force, F, is found to be related 1o s,) and v by F = Bis +kv! where B and
k are constants. Which of the following statements is/are true about the given equation?

Q) The equation expresses the idea of energy conservation.
(2) The units of B and k are respectively kg m s ?
(3)  The units of the terms Bis and kv? are the same.
'9 It is commonly observed thal when a loaded truck stops as it ascends an inclined road, an object is placed as n

wedge on one of the wheels. This is necessary because

(1)  Loaded trucks have very high inertia. .

(2)  The wedge counters the momentum of the truck by increasing friction.

(3)  The component of the weight of the truck acting parallel (o the plane surface causes il 1o roll backward.

0.  Which ofthe following have the same units?
(¢} Potential energy and torque.
(2) [mpulse and momentum.
" (3) Force and acceleration.
. Which of the following statements is/are correct about gravitational, electrostatics and magnetic forces?

(0 These are action-at-a distance forces.

(2) A body may only experience these (orces when in motion.

()] They nll follow an inverse square law.

2, An n-type semi conducting material has

(1) Equal number of positive and negative charges,

] Negative charges as majority charge carriers.

&) Impurity atoms with five electrons in'the outermost shell.

&
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. Figure 6
Figure 6 shows a bridge rectifier circuit
(1)) The current through the load resistor R flows from M to L only
2) At an instant at which Q is positive with respect to P the current flows along path QCBMLDAP

(3 The output voltage across R may be smoothed by connecting a capacitor in parallel with R,

34. Which of the following about statements concemning photoelectric emission is/are correct.
(1) The number of photoelectrons emitted per second is directly proportional to the intensity of the incident -
radiation. '

“(2) For a given metal, there s a threshold frequency below which no emission occurs irrespective of the

incident radiation.
(3) The photoelectrons are emitted with a range of kinetic energies from zero to a maximum which increases

as the intensity of the radiation increases.

37 The ficld of a long solenoid is uniform
() luside the solenoid
(2) Al one end
(3) Al both ends

36. Which of the observalions from an alpha-scallering experimenl agree with the corresponding conclusion
Observation Conclusion
| _{ Mostof the & - particles pass through the foil undeflected | Atoms consist of positively charged core
2 | Few a - particles were deflected through small angle There is a large empty space in an atom
3 | Very few a - particles were deflectdd thtough small The core occupies a very small part of an
| angles'greater than 90° atom. -
37. The first law of thermodynamices is expressed as AQ = AU + pdv .
For a real gas undergoing a process at constant
(1) vclume | pdv=10
(2) lemperntore;, AQ #0
(1) pressure ;  AQ #0.
; —
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38. Two radioactive elements x and y have half-lives of 50 minutes and 100 minutes respectively. [f samples of A and
B initinlly contain equal numbers of atoms after 200 miniutes.

number of atoms of x unchanged _ |
number of atoms of y unchanged 4

(M

number of atoms of x unchanged 4
) -=
number of atoms of y unchanged 1
3 decay conastantof x _ \
3 =
decay constant of ¥
39. When & lens is inserted between an object and a screen which are a fixed distance spart, the size ol the image is

, 2
cither 6 cm or 5 cm.

The size ol Lhe object is

1. 9cm
2. Jcem
3. 2cm
|
25
2004-7R0/1/B '
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SECTION 1V
Questions 40— 45 (six questions)

Directions:  The questions in this sectior are grouped together. Each question in a group relates to a common
: theme. Select the besr answer for each question.

Questions 40 - 42

P
‘Magnet
S

©

Figure 7

Figure 7 shows a coil connected 1o a center-zero galvanometer. The ends of the coil are labelled Pand Q. The
south pole, S, of a magnet is placed nearer wothe end P.

40. If the magnet is stationary which of the following statements is correct.
A. The galvaniometer deflects momentarily.
B. The galvanometer deflects permanently.
C. The galvanometer doss not deflect.
D. An emf is induced in the coil.
E. A currenl is induced in Lhe coil,

41. [f the coil is moved towards the stationary magnet
A, An emfis induced in the coil but no induced current. -
B. An el is induced in the coil and a momentary current flows in the coil in a clockwise direction (PQGP)
C. An emi is induced in the coil and 8 momentary current Mlows in the coil in an anticlockwise direction

. (PQGP).
4 D. The galvanometer deflects,

E. No deflection occurs in the galvanometer.

42.  Ifthe' magnet moves away from the coil. ' o

(A) No deflection ogours in the galvanometer.
(B) A current is induced in the coil and flows continuously, N
4% An aml" ':!miufod in the coil and a momentary current flows in the coil in the direction PGQP
(D)  Anemfis;

drididped in the coil and a momentary current flows in the direction PGQP
(E) ‘A sou 3 #d at the end, P, of the coil

e < L — Tum over
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Questions 43 - 45

12
K, Driver cell R
- | 1
I cZ0——
ple— PP Pa— - ->2<
J slider
E, R 4%

Figure 8 is a potentiomeler in a circuit used to compere the emfs of 1wo cells.

43. Which of the following statemenis is NOT frue.
A. Al balance point the current through the galvanameter is zero.
B. The standard cell and the cell whose emf is lo be determined are needed in this experiment.
B The emf of the driver cell should be constant through ot the experiment.
D. Resistor, R, is lo protect the galvanometer for large currents.
E. At balance point, V,, is greater than E,.

44. Ifno balance point is obtained, which of the following statements is true

A,
B

C.
D

E.

Driver cell is running down.
emflof E, is less than V',

Negalive side of £ | is connected 19 P inslead of the positive terminal.
The resistance of L, is not uniferm. .
Cell E, is running down.

45, The table below shows results from the set np.

cell balance Ieng@'cn—I_ - |emf
Standard celi 44 - 1.5V
Cell whose emfis to be determined | 48 - | E
The valve of E; is: ;
A, 148V
B. 154 ¥
C. .64 V
D. 1.60 V
E. 186V

THE END
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