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The vacuum and silvered surfaces of a
vacuum flask walls are to respectively
A. minimize conduction and convec-
tion and prevent radiation. B. prevent
conduction and convection and mini-
mize radiation. C. prevent conduction
and minimize convection and radia-
tion. D. minimize conduction and pre-
vent conduction and radiation.

The magnitude of the acceleration of]
a moving object is equal to the A. gra-
dient of a displacement-time graph. B.
gradient of a velocity-time graph. C.
area below a force-time graph. D. area
below a velocity-time graph.

In which of the following states is
rpaximum pressure exerted on a per-
son? A. Standing on two feet B. Stand-
ing on one foot C. Lying on the floor

D. Kneeling on the floor
What are cathode rays? A. Stream
of electrons B. Beam of neutrons C.
Beam of protons D. Stream of alpha
particles
The capacitance of a parallel plate ca-
pacitor A. decreases when the separa-
tion between the plates decreases. B.
increases when the potential difference
between the plates is increased. C. is
greater without a dieleciric between
the plates than with dielectric. D. is
greater with dielectric between the
plates than without dielectric.

v/ms™ A
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R
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The diagram above illustrates the mo-
tion of a cyclist from P to R. The dis-

tance travelled is determined by the A. |-

arca under QR. B. area under PQR. C.
gradient of PQR. D. gradient of QR.
A ray of light travels from a less dense
medium denser medium. How are the
speed and frequency of the light affect-
ed? The speed A. increases and the fre-
quency increases. B. decreases and the
frequency decreases. C. increases and
the frequency remains the same. D.
decreases and the frequency remains
the same. -
The function of a fuse in an electric
circuit is to A. break the circuit when
the eurrent exceeds a certain value. B.
save energy by reducing the voltage.
C. ensure that the current in the circuit
exceeds a certain value. D. save ener-
gy by reducing the current.

A body moves with uniform veloci-
ty when the resultant force on it is A.
greater than the frictional force acting
on it. B. less than the frictional force
acting on it. C. equal to zero. D. equal

10.

11,

12,

i3.

14.

15.

16.

18.

to unity.

The law of conservation of momentum
is stated for closed and isolated sys-
tem. What are the twe conditions for
a system to be closed and isolated? A.
No external force acts on the system
and there is no change in mass of the
system. B. No external force acts on
the system and there is a gain in mass.
C. No external force acts on the sys-
tem and there is a loss in mass. D. An
external force acts on the sysiem and
there is no change in mass.

A stone of mass 200 g attached to a
string is made to revolve in : horizon-
tal circle of radius 1.5 m a: a steady
speed of 5 ms-1. Calculate ‘he tension
in the string at the bottom o the circle.
[g=10ms2] A. 53 NB.33NC. 2.0
ND. 13N

To convert a milli-ammeter to an am-
meter, it is necessary to connect a re-
sistor of A. low value in series with it.
B. high value in series with it. C. low
value in parallel with it. D. high value
in parallel with it.

An object is placed 1.5 m from a plane
mirror. How far is the image from the
object? A. 3.0 mB.1.3m C. 1.0 m D.
0.3 m

Chromatic aberration in lenses can be
corrected by using a combination of]
A. diverging and converging lenses. B.
an opaque material to cover the rims of]
lenses. C. wide parallel beams on the
lens’s surface. D. a thin convex lens.
A cube of wood of side 10.0 cm fioats
vertically in water with 4.5 cm of its
length submerged. Calculate the den-
sity of the wood. [Density of water = 1
gem3] AL 0.450 gem3 B. 0.203 gem3
C. 0.090 gem-3 D. 0.045 gem-3

A temperature of 60 °C is equivalent
to A. 25 °F. B 50 °F. C. 108 °F. D.
140 °F.

. All of the following uses are practi-

cal applications of x-ray exeept A. the
treatment of tumours. B. determining
the depth of a mine. C dental opera-
tion. D. detecting fracture in bones.

Two isolated charged spheres each
of magnitude + 1.0x10-¢ C are sep-
arated by a distance of 2.0x10-
m. Calculate the magnitude of the
electrostatic force between them.

K= 8 =9x10° Nm’c™ |.
4mg,

A.225x]10-' N B. 4.50x10- N
C.225x10' N D.4.50x10: N

OBJECTIVE TEST QUESTIONS

l19.

20.

21,

22.

25.

26.

27.

In the circuit diagram above, which
lamp causes the other to go of? A. P
B.OC.RD.S

A _particle of mass 3.6x10-¢ kg re-
volving around the earth has a radial
acceleration of 4.3x107 ms-2. Calcu-
late the centripetal force of the parti-
cle. A. 6.25x10-14 N B. 1.55%102N C.
1.00x102N D. 2.00%102 N

For a convex lens to form a real image,
the distance between the object and
the screen will be A. equal to the fo-
cal length of the lens. B. less than the
focal length of the lens. C. twice the
focal length of the lens. D. four times
the focal length of the lens.

Use the circuit diagram below to an-
swer question 22
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A Constant voltage source supplies a
sinusoidal alternating e.m.f. The volt-
age marked against the components
arc their peak values.

Deiermine the peak value of the ap-
pliedemf A 1 VB.4V.C.5VD. 1V

- A2 puF capaciior is connected directly

across a 150 V., 60 Hz A.C source.
Calculate the rms value of the current.
A. 0.113 4 B. 0.160 A C. 150 4 D.
1324 4

. A body of mass, m is project-

ed vertically upward with a ve-
locity, y. At what position will the

potential energy be maximum?
a Yo Wiy
g g 2g  4g

Light of energy 1.12x10-18J is incident
on a metal of ejected electrons with
maximum energy of 8.0x10-19./. Cal-
culate the threshold frequency of the
metal. [h=6.626x10-3¢ Js] A. 4.8%101u
Hz B. 1.2x10% Hz C. 1.7x10!s Hz D.
2.8x1015 Hz

An object 2.0 cm high is placed at the
radius of curvature of a concave mir-
ror such that it is perpendicular to the
principal axis of the mirror. Determine
the height of the image. A. 0.5 cm B.
1.0emC.1.5emD. 2.0 cem

Use the diagram below to answer
question 27.

7 clelg

The diagram above illustrates twe
boxes P and Q of masses 27.3 kg and
6.2 kg respectively on a smooth hori-
zontal surface. If a force of F of 150 N
is applied to the combined forces, cal-
culate the acceleration. A 4.5 ms2 B.




23.

29,

30.

31.

32

33,

34.

3s.

36.

7.

38.

39,

33.5me2C. TO ms2 D 150 ms2
A boy of mass 40 kg jumps off 2 sta-
tionary skateboard and moves hori-
zontally with a speed of 1.5 ms-t while
the skateboard moves in the opposite
direction with a speed of 20 ms-1. Cal-
culate the mass of the skateboard. A.
60kgB. 40 kgC.3kgD. 2 kg
The depolarizing agent in a Leclanché
cell is A. dered carbon. B. man-
ganese (IV) oxide. C. carbon rod. D.
amimonium,
Which of the following terms has dif-
ferent dimension from the other? A.
Stress=strain B. Siress/strain C. Pres-
sure D). Torque '
Ac
itor has A. both plates made of mica.
B. one of its plates made of mica. C.
a dielectric made of mica. D. the same
capacitance ag that of mica,
In which of the following devices is
the thermal expansion considered a
disadvantage? A. Fire alarm B. Ther-
maostat C. Bimetallic therrmometer D,
Balance wheel of a watch
The inside portion of a hollow metal
sphere of diameter 20 em is polished.
he portion will therefore form a A.
Conecave mirror of focal length 5 em.
B. concave mirmor of focal length 10
cm. C. convex mirror of focal length
5 em. D. convex mirror of focal length
10 cm.,
Which of the following statements
about a projectile is not correct? A. A
projectile motion is a two-dimension-
al motion. B. A projectile is an object
launched into air and allowed to move
freely due to gravity. C. The range of]
the projectile is independent of the ac-
celeration due to gravity. D. The time
of flight is dependent of the accelera-
tion due to gravity.
Atmospheric pressure decreases with
an increase in altitude because A. ac-
celeration due to gravity increases
with altitude. B. temperature increas-
es with altitude. C. internal energy
increases with altitude. D. interaction
among air melecules decreases due o
less quantity of air.
The main difference between x-rays
and gamma rays is in their A. jonizing
ability. B. absorbing rate. C. made o
propagation. D. mode of production.
The phenomenon used for explaining
the formation of a rainbow in the sky
is A. interference. B refraction. C re-
flection. D. dispersion.
Which of the following modes is the
mest economical method of fransmit-
ting electrical power over a long dis-
tance? A. Alternating current at high
voltage and low currenl. B. Alternai-
mng current at low voltage and- high
current. C. Direct current at high volt-
age and high current. [D. Direct current
at Tow voliage and low current.
The correct sequence of ionization
power of alpha particle, gamma ray
and beta particle respectively is A,
low, medium, high. B. high, medium,
fow. C. medium, low, high. D. high,

itor described as a mica capac-

40.

a1.

42,

43,

45,

47.

48.

49,

50. The diagr'ﬁ;n sbove illustrates Lhe

. In_storing magnets, the keepe

. A convex mirror is used as a driving

low, medium.

Four pieces of constantan wire,
marked E, F, G and H, each of length|
1.0) m, arc at the same temperature.
Their respective didameters are | mm,
2 mm, & mm and 10 mon. Which wire
has the highest resistance? A, EB. F
C.GD.H 3

The maximum displacement of par-
ticles from equilibrium position in a
wave motion is known as A. wave-
length. B. amplitude. C. frequency. D.
polarization.

A non-conducting wvessel contains a
liquid of mass 70.0 g at 25 °C. An-
other 70.0 g of the same liquid at 35
*C 15 quickly poured into the vessel.
Determine the final temperature of the
mixture. A. 15 °C. B. 20 °C. C. 30°C.
D. 40 =C

A galvanometer of full-scale deflec-
tion 10 m4 has a resistance of 5 L2
Calculate the shunt needed to convert
it to measure a current of 2 4. A, 0.025

(2B.0.0500C. 025002 D. 05006 |

s are
wsed to A. cancel the effect of the
earth’s magnetism. B. reduce self-de-
magnetization. C protect the magnet
from stay eiectric field. D. increase the
strengih of the magnet.

Which of the following factors docs
not affect the speed of sound? A,
Loudness B. Wind direction C. Temn-
perature D. Material medivm

mirror: however, a disadvaniage in
this regard is that the image A. 1t pro-
duces is virtual, B. it produces is real.
C. 15 not as bright as we would like. D.
appears farther away from the driver.
The amount of heat energy that will be
extracted when 0.02 kg of water vapoi
condenses to water at 97 °C is [Spe-
cific heat of vaporization of water =
2.26x100 Jkg-t, Specific heat capacity
of water = 4200 Jkg— k1] A 45,452 J.
B. 45200 0. C. 25,2007, D. 252J.
Water is readily available, but it is not
a thermometric liguid mainly because
it A. clings to glass. B. does not ex-
pand uniformly. C. boils at low tem-
perature. D. is colourless,
The constant temperature at which
a liguid change into gaseous state is
known A. evaporation point. B. melt-
ing point. C. dew point. D. beilis -
point.

Vol. A

k

—

G
Y 4 Temp.

graph for A. the varation of the vol-
ume of a gas with increasing tempera-
ture. B. expansion curve of mercury.
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(d)

C. expansion curve of liquid oxygen
D. anomalous.expansion of water.

2024 WAEC PHYSICS
Paper 2
ESSAY

Part 1

I(a}Derive the dimension of surface ten-

(b)

sion.
Name the instrument used to measure
the force of gravity at a place.

2(a)State two uses of a polar satellite,

(b)

(b)
(€)

4.

5.

6.

=

What does the slope of a graph of ten-
sile ?‘ll"ﬁSE agamnst tensilé strain repre-
sent?

State the 5.1 base units of the follow-
ing quantities:

A stress force constant;

Planck’s constant

An object projected at an angle to a
level ground has a tme of flight 4 5
te move through still air. Caleulate the
maximum height attained by the ob-
ject. [z = 10 ms-2]

State three uses of ferromagnetic ma-
teriald.

An electron of mass, m and charge, e
moves through the electric field of po-
tential difference, };, with a speed, v.
Show that the de Broglie wavelength
associated with the electron is given as

h
= W’ where / is the Planck’s
constant,

The fractional change in length pro-
duced in an elastic material of spring
constant 680 Nm-! when a force of 306
N is applied to stretch it is 1.5. Calcu-
late the original length of the material.

Part 2

B(a)State the effect of increasing tempera-

{b)

()

(e)

ture on the viscosity of a;
(1) liquid; (ii) gas
State two factors thal determine the
magnitude of a moment of a force
about a point.
A uniform stick AB of length, L and
mass, m, is balanced horizontally on a
knife edge 10.0 cm from A when an
object of mass 400 g is suspended at
A. When the knife edge is moved 5 cm
further, the obiect has to be moved to
a point 9.00 ¢ from A for the stick to
balance.
(1) Represent the balance system with
a suitable diagram
(it} Determine the:

1. mass, m of the stick;
il. length, L.
Explain in terms of air molecules why
the pressure at the top of a high moun-
tain is fess than that at sea level.
Mercury of density 13.6x103%kgm-
is poured in a container of uniform
cross-sectional area 40 cm? to a height

|




magnetic field of flux density 0.2071(ix) State tws precautions taken to ensur=
the base of the container is 1.42x10°P.| . normally and followed =z quarter cir- accurate results.

Calculate the cle path before exiting, with constant! .
.

of 20 cm. The total pressure exerted on

) wass Romeneeny Wtk sk speed of 3.5\ U° mis.
@ rensue, atexied e woss, TN Todemm Wiy tne

mereury. }g = 10m/s2)

remains constant,

(ii) Calculate the

9a(i)What is a thermometric liguid?

(@ Ve G wason i the lowing de-\
sign features of a clinical thermometer.
I. Narrow bore: TI. Thin wall of the bull
(b) Distinguish between heat and tem-
perature of an object in terms of ener-
gy of a particle,
(¢) Explain why evaporation leads to
cooling
(d) A keitle rated 200 W, contains water
at 20 °C. The kettle is switched on and
after two minutes, the water starts boil-
ing. After another six minutes, 45% of
the water in the kettle boils away.
Determine the specific latent heat of]
vaporization of the water.
State One assumption made in your
caiculation in 9d(i) above

(1)
(i)

10(2)State the condition for light ray in-
cident on a concave mirror to reflect
through the principa! focus of the mir-
1o,

Explain spherical aberration as a de-
fect of curved mirrors.

The diagram below illustrates an im-
age formed when an object is placed
in front of a particular lens.

N A

(b)
(c)

Redraw the diagram and indicate the

centre of curvature, C, principal focus,

F, and the principal axis.

{d) What is meant by accommodation in
connection to the human?
‘e) State quantitatively, the:

(1) values of the near and far point of a
normal human eye.

(i)Use the answer in 10c(i) to deter-
mine the change in optical pow-
er of the normal human eye when
reading a book and viewing the sky.
(lens-to-retina distance = 2.5 em).

‘1a(1)State the condition for charged par-
ticle to experience a force in magnetic
field.

©) State the expression for the magnetic
force, I acting on a charged particle,
©Q in a magnetic field of flux density, 8
with a speed, V.
Prove quantitatively that there is no
magnetic force moving along the di-
rection of a magnetic field.

» - Mention the main parts of an electrical

ransforiner.
Explain how an alternating potential
difference applied to the primary coil
zives rise (0 an induced em.f in the
secondary coil of a transformer.

= Proton of mass 1.7%107 kg enters a

L radius of the circular path

. time t2ken by the proton 1o move
through the magnetic field.

[e=1.6x10"" C, x=3.14]

12(a)Mention three facts about photoelec-
tric effect.

tons per second. The most energetic
photoelectron ejected from a meial
surface is stopped by a poter iial dif-
ference of 2.2 V. Calculate the work
function of the metal. [mass «f{ photo)
electrons 9.1x107 kg, ic = 1.6x10°

State two factors on which the activity
of a radicactive sample depends.
Cobalt-60 source has an activity
2.0x10° Bg and a half-life of 1.8x10%s.
Calculate the number of radioisotope
nuclei in the source.

(c)
d}

~
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PRACTICAL QUESTIONS
PRACTICAL ALTERNATIVE (A}

[

Retort
Stand =]

==l Water
| s . C

b _Lu@s¢L
g |

You are provided' a retort stand, a
spring balance, masses, a beaker con-
taining water, another beaker contain-
ing a liquid labelled, L and other nec-
essary apparatus.

Suspend the mass, m = 20g on the
spring balance and measure the weight
in air, ¥, in Newton.,

Immerse the suspended mass com-
pletely in water and measure weight in
water, Wy in Newton.

Evaluate U, = W, — W,,.

(1ii) Immerse the suspended mass com-
pletely in the liquid L of the same
volume with water and measure the
weight in liquid ;.

Evaluate U, = W, - W,.

(a)

_

i)

(1)

60g, 80g, and 100g respectively. In
cach case, evaluate W, Wy, U, W,
Uz.

(v) Tabulate the readings.

(vi) Plot a graph of U, on the vertical axis
and U; on the horizontal axis starting
beth axes from the origin (0, 0).
(vii)Determine the slope s of the graph.

i
(viii) Evaluate K =—.
Y
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(b} An electric magnetic radiation source!
of power 6x10"" W emits 1»10" pho-!

of]

(iv) Repeat the procedure for m = 40 &li

speed of the proton|(ii) State two differences between density

and relative density.

R VL

e

T

G
Lem 100 em

I | Rasieducttin sl ongbingeboonsdssesdioncbin ot ol i
|- Ni—b—p————1 2
!

_; —_ ?Z_JL

E - K R,

(a} You are previded with twe resistance
wires labelled: A and B, standard re-
sistor R, = 1 Q, metre bridge, cell of
emf, E, key, Rheos:at R,, galvanometer
ard other apparatu .
Use the circuit diagram as a guide fo
perform the experiment,
Connect R, in the left hand gap of the
netre bridge, a length £ = 100 cm of
wire in the 7i ght hand gap and the oth-
er apparatus as shown.
(i) Determine and record the balance
point P on the meire bridge wire NQ.
(111) Measure and record L, = NP and
L=7Q.
L)

(v} Evaluate R, = |(—V- IR
\L. )
(v) Repeat the procedure for four other
values of L = 90 cm, 80 em, 70 cm and
60 cm. In each case, determine and re-
cord the balance point 2, and evaluate

—
ey
~—

1.

(vi} Repeat the experiment with the second
wire B. Obtain the balance point P and
evaluate R, in cach case,

(vii)Tabulate the readings,

(viit)Plot a graph of R, on the vertical axis
and R, on the horizontal axis.

(ix) Determine the slope, ¢, of the graph.

(X) Evaluate i = Js.

(xi) State two precautions taken to ensure
accurate results.

b{i) State two advantages of potentiomeler
over volfmeter for measuring potential
difference.

(ii) Define inteirnal resistance of acell.

PRACTICAL ALTERNATIVE (B)
E

~(K)-

A)
R

-

Lo

(a) You are provided with a variable DC
power supply £, a 2 Q standard resis-
tor, R, a key, an ammeter, a voltmeter
and other necessary materials




(i) Set up a circuit as shown in the dia-
m above with E=3.0 F.

{ii} Close the key. 1.

(1i1) Remrd the voltmeter reading, V.
(iv) Read the corresponding ammeter read-

ing, [

(v) Evaluate I and 1.

{vi) Repeat the procedure for the four other
values of E=45 ¥V, 6.0 F, 7.5 F and
S.0F.

{vii)Tabulate your readings.

{viii)Plot a graph with ' on the vertical|2.

axis and 7' on the horizontal axis
starting with both axes from the origin
(0,0). --

{ix) Determine the siope, s of the graph

{x) Also, determine the intercept, c on the|3.

vertica_l axis.

{xi) What does the slope, s represent?

{xi) State two precautions taken to ensure
accurate results.

(b) State twe methods by which an elec-
tric current can be produced.

(i) State Qhm¥ law.

2,
d il
Al p:“ -

{a) You are provided with two metre rules,
two retort stands, a mass, m = 100 g,
thread and other necessary apparatus.
Place one of the metre rules on a knife
edge and determine the centre of grav-
ity, C.

(i) Measure and record the mass, My of
the mere rule.

(iii) Attach the mass = 100 g firmly to the
metre rule 45 at C using paper tape

{iv) Suspend the metre rule by two pa:allel
threads of length, & = 40 cm each at
the 10 cm and 90 cm mark. Ensure that
the graduated face of the metre rule is
facing upwards.

(v) Set the metre rule into small angu-
lar oscillation about the vertical axis
through its centre of g:ravi?.

_(vi) Determine the time, ¢ for 20 complete
oscillations. Evaluate the period T
and T*.

(vii)Read and record the value of d in me-
tres.

(viii)Keeping d, constant, repeat the proce-
dure for four other values of h = 50,
60, 70, and 80 em. In each case, deter-

" mine  and evaluate T"and T°.

i

(i)

{ix) Tabulate the readings. 6.

{x) Plot a graph of T on the vertical axis
and # on the horizontal.

(x1) Determne the slope, s of the gmph

(xii)Evziuate k = 5/C where O = Zﬁd:
(xii)State two precautions taken to ensure
accurate results,
b{i} Define couple as it relates oscillatory
_ motion.
(ii) Give twe practical applications of a

couple in everyday life,

2024 WASSCE PHYSICS
{(OBJECTIVE) SOLUTIONS
B: The vacuum and silvered surfac-
£s of a vacuum flask prevents heat
transfer by conduction and convection
while the silvered surfaces minimize
heat transfer by radiation. This combi-
nation helps to maintain the tempera-
ture of the contents inside the flask for
an extended period of time by reducing
all three major modes of heat transfer.
B: The gradient of a velocity - time
graph of a moving object equals its
acceleration. The area under the graph
represents the total distance it has cov-

ered.

B:

Pressure = L oree (veight)
Area

Since pressure varies inversely as
area, the smaller the area, the higher
the pressure. Standing ori one foot, the
weight is concentrated on a very small
area.

Thus, the highest pressure is recorded.
ﬁ.

Cathode rays are streams of electrons.
They are produced when an electric
current 15 passéd through a gas at low
pressure, with a high voltage applied
between two electrodes, These rays
travel from the negatively charged
electrode (cathode) to the positively
charged electrode (anode).

C=
c-2

ke A

also,

With the above formulae (where each

symbol camrying its usual meaning),

we can easily verify the correctness of]
each option,

- When the separation (d) decreases,
the capacitance must increase be-
cause they vary inversely as each
other. Thus, option A is wrong.

- When the potential difference in-
creases, capacitance will decrease
(the relationship is inverse). 'I'hus,
Option B is wrong.

- With no dielectric between- the
plates, £k = 1 and with a dielectric
between the plates £ = 1. Since C
varies directly as &, C will be greater
when there is a dielectric between
the plates. Thus, option C is wrong
while I} is correct

B: The distance travelled equals the

area of the velocity-time graph. Here,

the area equals ¥ {a + bk where o and

b represent the length of the two paral-

le! sides, and A, the height.

NBE:

The gradient of the region OR rep-

resents the deceleration/retardation.

D: When light travels from one me-

dium to another {of different refrac-

tive index), both the wavelength_ and
the velocity will be altered but the
frequency remains unchanged. This|
easily eliminates options A znd B (as
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10.

11. ;

those two suggest that the frequency
will change). If light travels from a
less dense medium to a denser medi-
um, both its velocity and wavelength
will decrease. If, on the other hand,
light travels from a denser medium to
a less dense medium, bath its ve]uclty
and wavelength will increase.

A: The function of a fuse in an electric
circuit is to protect the circuit from ex-
cessive current flow, It contains a thin
wire that melts and breaks the circuit if
the current exceeds a safe level, there-
by préventing potential damage to the
circuit components.

C: When a body moves with a uniform
velocity, it means there is no accelera-
tion (the acceleration is zero).

F=ma.

If we plug a = 0 into the above rela-
tion, it follows that /=0,

Thus, for a body to move at uniform
velocity, the net/resultant force on it
must be equal to zero.

Does it mean that no force acts on the
body at all? Maybe!

However, this 15 not necessarily so!

It is passible that no force acts on the
body or the forces acting on the body

align in such a way that their effects’

cancel out.

A: There should be no external force
acting on the system and the mass
should be constant.

This questicn is incorrect!

There is no such thing “top” or “bot-
tom"” when describing a horizontal
circle. Those terms are exclusive to
vertical circles.

For & horizontal circle, the tension

in the string is constant and it equals

J‘ﬂ"l-'z

r

Here, m = 200g = 0.2ke
F=5ms", r=15m.

Then,.
T=uzx§
L5 3 ;
which produces
=3.33IN T
.. 333 ( option B J

So, if we assume the examiner meant
a horizontal circle wuly (which will
force us to delete the ‘bottom’ part of
the question), the correct option will
be B.

For a vertical circle, the tension in the
string when the stone is at the bottom
of the cirele

ﬁ’ﬂn':
[ —— + mg.
r

So, 1if we assume that the examiner
meant ‘vertical’ instead of ‘horizon-
tal*,
3

p=lT mg

r

_02x¥
1.5

+02=10




y/4

13.

i4.

16.

Al

. B:

=(3.3333 +2)N
= 3.3333N (which will produce op-
tion B)

NB:

Tension (T) when the stone is at the
top of the circle (a vertical circle of
course) is given by:
2
m
T=""_mg.
o

C?
- To convert a milliammeter to am-
meter, a low resistance known as
shunt must be connected to it in
paraliel.
To convert a milliammeter to volt-
mieter, a high resistance known as
multiplier must be connected to it
in series.
A: ‘
The distance of the object in front of a
plane mirror equals the distance of its
image at the back of the mirror.

Image

1
gt

I 1.5m-

Thus, the distance between the object
and the image =1.5m+ 1.5m=30m
A: :
Chromatic aberration in lenses can be
corrected by combining two lenses
made of different types of glass (usu-
ally a convex lens of crown glass and
a concave lens of flint glass).

19.

20.

-

Volume of the cube
=10cm x 10 cm % 10 cm

= 1000 cm? : ;
Volume of the cube submerged
=10cmx 10 cm x 4.5 cm

=450 cm?

Then, volume of water displaced
=450 cm?

Density of water = 1gcm3.
Then, mass of water displaced

= lgenr3 x 450cn?

=450g

Mass of cube = V. X pae
From the principle of flotation,
Mass of cube = mass of H,O displaced
chbc X Peube = 450 g

1000cm3 % poy. =450 g

22,

23,
Do = E%EF =0.45gem™
D:
R @
P9 S,
F-2_60
9 5

F-32=9x12=108

F=(108 +32)°F = 140°F
X — ray can be used in the treatment|24.
of tumours, in dental operation and
in detecting fracture in bones. Its ap-
plication does not include determin-
ing the depth of a mine. Techniques

18. A

21. :

like seismic reflection and fraction, 22
ground-penetrating, radar (GPR) and| =g _U'SIn°8
electromagnetic surveys are used to ™ 2g
map the subsurface and determine the
depth and structure of 2 mine Here,
: u = y(given)
q 1_'—"21:5 %)(-)1_6 Cj G = 1x10° C since the body
45 m=0.2m 0= 90° is projected
k= 9x10° Nm2c-2. proj
o ) Vertica)ly yorvzrds
. T2
o ol Then,
_9x10° x1x10% > 1x10°¢ g Y x(in90y  yixr?
(0.2)° i 2g 2g
2
=0.225N il
=2.25x107'N 28
D: 25. A:
If lamp s goes off, all other lamps will E=W,+KE.
clearly go off. This is because lanpsis E=1.12%10-18 — §x10-19
required to complete the whole circuit. —3.9%]01
If any other lamp goes off, some other Beori Uit
lamps will still be on. ' Wo=h,
For instance, if lamp Q goes off, lamp 3.2x10°19 = 6.626%1034xf, -
R will go off but both P and £ will stay 3.2x107"° )

on.
B: ‘
a.=a,=4.3x10" ms?
m=3.6x10"kg
F.=ma. '
=(3.6x10°x4.3x10")N
=1548N
=155N =1.55x10*N

This is yet another incorrect question!
There are many positions that will pro-
duce a real image for a convex lens.
The examiner probably meant: “For a
convex lens to form a virtual image,
the distance between the object and
the lens will be ...”.

If modified in this way, the correct op-
tionwillbe B. .

C:

In an RLC circuit, the effective voltage
(V) is given by:
V=V +(, -V,

Here, Vp =3V, V, =6V, V.=2V
Then,

V=37 +(6-2)
=/9+16
=25 =5V

A: i
X e i
¢ 2nkFC
1
2%3.142x60x2x107°
=1326.11920
ol
XC
I'd
e B -0 s
1326.1192
C:

The potential epergy will be maximum
at the maximuin height (since PE=mgh).
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/s =[6.626x10"’:J :
= 4.83x101Fz

26. D:

¥
When an object is placed at the centre
of curvature of a concave mirror, an
image which is same size as the object
will be formed.

27. A:

Total mass =273 kg + 6.2 kg
=335kg
F=ma
150 =33.5a
(150

a=|—= |ms? =4.5ms™
335

28. C:

Mass of the boy, m, = 40kg
Final velocity of the boy, v, = 1.5 ms-!.
Final velocity of the skateboard,
v, =-20m/s.
Initially, both the boy and the skate-
board are at rest, so total initial mo-
mentum = Q.
From the principle of conservation of
momentum.
Total initial momentum
= Total final momentum
0 = myv, + myy,
0 = (40x1.5)+m,(-20)
0=60-20m,
20 m, = 60,
60
m =|— |kg =3kg
(58 ps =0

29. B:

The depolarization agent in a Le-
clanché cell is manganese dioxide
(MnO;). '
In a Leclanché cell, MnO, is used to

- prevent the build-up of hydrogen gas

- at the cathode. It acts as a depolarizer
by reacting with the hydrogen gas to
form water, thus maintaining the effi-
ciency of the cell.

30. D:

@
a



" =g
Soip ok ML i
Area r
Strain = Eetegion = L =]
Length L

Thus, strain is dimensionless. This
follows that both stress * strain and
stress/strain will have the same dimen-
sion (NL'T).

Force
Pressure =-

= ML—[T—E

Area

- Torque = force * distance

31.

32,

33.

34,

35.

36.

= MLT*xL

= M]Tl
Thus, it is torque that has different di-
mension.
C:
A mica capacitor is simply a capacitor
with a dielectric made of mica. Mica is
known for its excellent electrical prop-
erties.
D:
Thermal expansion in the balance
wheel of a watch is disadvantageous
because it causes dimensional changes
that alter the wheel's moment of in-
ertia, impacting the oscillation period
and thus the aceuracy of timekeeping.
L
If the diameter is 20 cm, the radius of]

curvature (&)
_ diameter _ oo
Also,
R 10cm
=—= = Scm.
! 2 2

When the inside portion of a hol-
low metal sphere is painted/coated/
polished, the outside is the reflecting
surface. This means it forms a convex
MITTor,
C: .
The time to reach maximum helght,
the maximum height reached, the time
of flight and the range all depend on
the initial velocity, the angle of pro-
jection and the acceleration due to
ravity. This is evident in their formu-
Eie. For instance,
u” 5in20

g
u = initial velocity
8 = angle made with the horizontal
g = acceleration due to gravity.
D:
AT higher altitudes, there is less air
above a given point exerting down-
ward pressure. As a result, the weight
of the air column is less, leading to a
lower atmospheric pressure.
D
-ravs are produced by the interaction
< eznargy electrons with matter
<o are emitted from
- unne radipac-

-1 AT

38.

39.

42,

43.

45.

. D

rating white sunlight into its compo-
nent colours when sunlight eniers a
raindrop, it is refracted and dispersed
due to varying wavelengths,
As
Fecall that the power loss due to resis-
tance in the transmission lines is giv-
en by P = PR. Thus, by transmitting
at high voltage and low current, the
current I is minimized, significantly
reducing power loss.

D

- Gamma has the highest penetration
power while alpha has the lowest.

- In terms of ionization power, alpha
particle ranks first while gamma ray
ranks last i.e. alpha > beta > gamma.

Al

pl
From the formula R == We can eas-
ily infer that the resistance (R) of a
wire increaces as cross-sectional area
decreases.
Since cross-sectional area is large for
wires with large diameter and small
for those with small diameter, it fol-
lows that a wire with a small diameter
will have a high resistance.
B
The maximum displacement of par-
ticles from equilibrium position in a
wave motion is known as amplitude.
C:
mcAB, = mueh,
TO=ex(f— 25) = T0=ex(35 —f)
then,

f-25=35-f

FHf=35+125

2f= 60

f =[-6£]°C=31}°C

L2

A

e IR, 0.01x5
e [ 2-0.01

=205 o020
9
B:

Keepers reduce self-demagnetization
of magnets by providing a low reluc-
tance path for magnetic flux, thereby
containing the flux within the keep-
er. This minimizes external magnetic
field interference, prevents pole rever-
sal and offers mechanical protection,

ultimately preserving the magnet’s|

strength and stability.
Az

Loudness does not affect the speed of
sound. Loudness is related to the am-
plitude of the sound wave and this has
no influence on the speed at which the
sound wave travels.

The main disadvantage of a convex
mirror as a driving mirror is that it dis-
torts the perception of distance, mak-
ing objects appear father away than
they actually are. This can make it dif-
fieult for drivers o accurately judge the
speed and distanzc of other vehicles.

49,

50.

a7. A:

The heat that will be extracted when
steam (at 100 °C) condenses to water
at 100 °C

=mlL

={0.02%2.26% 105\

= 45,2007

MNow, to cool the water at 100 °C to 97
QC,

the heat extracted = mcAfd

= 0.02x4200=(100 - 97)

= 0.0224200%3 = 2527

Total heat extracted

= {45,200 + 252)J

=45 45LT

B:

All the points given are reasons why
water is not a good thermometric
liquid but the lack of uniform expan-
sion is the most critical. Water has
an anomalous behaviour, particularly
near its freezing point, where it ac-
tually contracts upon heating until it
reaches 4 °C and then expands. This
non-linear expansion makes it difficult
to correlate temperature changes with
volume changes accurately.

m:

The constant temperature at which a
liquid changes into gasebus state is
known as its boiling point.

D: This is the anomalous expansion of
water as describe in Q48. Water has its
highest density and consequently its
lowest volume (for a constant mass)
at4°C.

2024 WAEC PHYSICS THEORY
SOLUTIONS
1(a)Dimension of surface Tension:
Surface Tension = ore
length
_ mass=acceleration
% Length
 MIT

= MT*

¥4

{b) Instruments used for measuring the

force of gravity:

e Spring balance

= Gravimeter

s (Gravitational accelerometer

2(a)Uses of polar satellite

« for location identification

e to collect data on climate change

 observe and predict a natural disas-
ler

s use for communication

(b) The slope represents the Young's

Modulus or Modulus of elasticity

3(a)5.1. base units of

F -2
Stress = e = kg)ﬁ,s
Area J'J"!;!
= ..'E'g—ﬁ = l,l';gn;"_q':
s




(b) Force constant &

- —2 .
k :Ez.;ﬂ“;:kgs-i
e m
(¢) Plank constant,
p — Energy
Freq.
s

= Force x distance x time

kg JsE x i x 4

= kgm’s™

4. Given: Time of flight,
T=4s,g=10 ms2
required, Ay, =7

. 2 . 2
Using, &, =2 ;m 9 and
: g
T_gusinﬂ
g
4_2usinQ
. 10
A0 = Zusing
20 =usin®
B 20
.. = —
sin@
sm9=§
u
5 _gjsinzﬂ
'mﬁi 28‘
8
4_2us;n9
10
;K,(mz ,Z(u_sfne %
20 =usin0
20
i =—
sin 9
sin@:g2
: u
}; ﬁuzsinzq
| Fox 2g

5. Uses of ferromagnetic materials
they are used in
® electromagnets
= electric bells
e ¢lectric generators/
e transformers
o data storage in hard disk

To show that
%= LR

f2me V.

The deBroglie wavelength A, is given

by

for an electron accelerating through
an electric field, the kinetic energy ac-

quired by the electron is given by

KE. =ev, :—;—mV‘-‘

So, ¥ = |2
m
l,—_.-.-___h — _ h :
meze*D 29[’0){
" A
reh
N 2mel,

7. given: k= 680N/m, F = 306N
Fractional change in length

=2-15
but f'= ke
ol 306
k680
e=045
e

and strain= —=1.5
10

I =——=030m
1.5

decreases the viscosity of the liquid.

creases the viscosity of a gas.
Factors that determine the magii-
tude of moment of a force about 2
point: :
. magnitude of the applied force
o perpendicular distance from the piv-
ot to the linc of action of the applied
force
* Angle beiween the distance from the
turning point and the line of action

(b)

-of the force
L
1<) 10cm _ihcm Lcm
i |
A A B
Y
400g W=mg
L
Ocm 9cm ?nm Lem
i
A B
X l _
mg

400g

(i)L. To find the mass m of the stick
Moment about the support

Z clockwise moment

= X anticlockwise moment

" 400x10 = mx 5_10) diagram
2. ] (1)

4000:;»(-3—10) ............. )
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0.45 b

(i) Increasing temperature of a gas in-

5 el
3L 45
yiD

3[£-10J<5(£—15J

2 2
3 _30-3L 55
2 2
S A a5 ap
g
L=45cm
from (2)

L 3\
400><6=m(——15J
2

400x 6 = m(ﬁ-—lﬂ
& J

8a(i)Increasing temperature of a liquid \

400x6=mx17.5
= 4—09:59- =320g
75
Therefore, I m=320g
IIL.L=45cm

(d) Reasons for less pressare at the top
af 5 mevrnizin. )

There are fewer molecules of air per

unit volume at the mountain top than

at sea level. Hence, there is less weight

pushing down per unit area at the

mountain tep than at sea level.

e(i) Density = p=27
v

m=pxV and V = A4h. -
m=pxAxh
=13.6x10° x40 20 x 10™
=10.88kg ,
(i) Pressure exerted by the surface of
mercury
fromPT=Palm+ Phg
Parm =PT"P”-'8’

=1.42x105-13.6x103%0.2x10
P, = 1.148%105Pq

9a(i)A thermometric liquid is a liquid

whose physical property changes uni-

formly with temperature.

(i)I. Reason where bore is narrow:

- it increases its sensitivity

- enables the detection of a small
change in temperature

II. Reasons why bulb has a thin wall:

- it increases its conductivity
- enables faster heat transfer

(b) Heat is a for of energy that is trans-

ferrzd from one body to another due




to temperature differences while tem-

perature is the measure of the average

kinetic energy of a molecule of the
body.

Reasons evaporation leads to cool-

ing:

- liquid molecules move randomly
with different velocities;

- molecules with enough energy es-
cape the liquid’s surface, becoming
vapour.

These escaping molecules reduce the

liquid's average kinetic energy, caus-

ing cooling. :

d(i) Given: P=200W,8=20°C,

¢ =2 min = 2%60 =120z
Energy output = P % 1= mcAb
Pt

Y

2000120

" 4200 (100 - 20)
2000120 _ 240,000
T 4200%80 336,000

m=0.714 kg
also, Pt=ml i
Pt

J=2=

ft

where, m = 45% of 0.7
2000x6=60 B
oT1axoas X100k

(ii) Assumption made:

e There is no lost to the surround-

ings;

« The heat capacity of the material of]

the kettle is negligible.

(c)

10(a) The incident light rays must be paral-
lel and close to the principal axis.

(b) Spherical aberration as a defect of]
curved mirrors:
When a wide parallel beam 1s incident
on a spherical mirror, it is not brough
to the same focus. This makes the 1m-
age distorted.

m%*\r c

(©)

c W
2F or C: centre of curvature

F: principal focus
Accommodation is the ability of the
eyes to alter its focal length to form a
clear image on the retina.
quantitatively,
far point = infinity/os
Near point = 23 cm

1

P 1 1

nar poink _f T

(d)

(e)
(1)

(ii) it
for near point u = 0.25m
1  EE |

e T TR

similarly for far point, u = o«

velocity must be inclined to the mag-
netic field at an angle 8.
(ii) F=QvBsind
(iif) for a charged particle moving parallel
to the magnetic field,
#=0and F= QvBsinb
F = QvBsin0
F=0
b(i) main parts of an electrical transformer
# Coil
s (laminated) or soft iron core
(ii) An alternating current in the primary
coil produces a changing magnetic
field in the primary coil. The changing
magnetic field around the core gives
rise to a changing magnetic flux link-
ing the secondary coil thereby induc-
ing an alternating em/in the secondary

_L7x107 x4.5x10°

1.6x10™° x0.20
F=024m
II. time taken by the proton to move
through the magnetic field,
p
2v
g _3.14x024
2x4.5%10°
=8.37%107"s

12(a)- electrons are only emitted when
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1 I | the photon frequency exceeds the
[ -Pﬂn-m ==t threshold frequmc}"-
S 025 v - the energy of each photon is propor-
B L tional to its frequency
e -. the emission of photoelectrons de-
- i pends on the frequency of incident
B =0+—=— light on the metal surface.
v v - the intensity of light does not affect
So, change in optical power the energy of the electrons emitted’
AP =P o POPt e photoelectrons.
e - the energy of the photoelectron de-
i +l— 1 pends on the frequency of incident
T o radiation.
AP=4.0D (b) Given: P=6x10" W
i no of photons per second
= 1x10" photons/second
11a(i)The charged particle must be n mo- Pd V=22V
tion or have velocity and the particle’s m,=9.1x107 kg
ic=1.6x10"°C

required, i, =7

Power
Photon energy, £ = ————
e St MNumber
of pholons
per second
=3
E=£= ﬁ.ﬂn][!u
n 1.0x10
: E=60x10"J
BuiXKE=E-W,
or W,=E-KE
W,=E—el,
= 6.0x10"° - 2.2%1.6x107"
W=248x10"7
(c) Factors which radioactive activity
depends

» decay constant
e no of unstable nuclei present at a

coil as stated in Faraday’s law. gIven
¢(i) Why the speed of the proton re-j 4 :}i::::e ok 1he depay pROCOR
mains constant: dN
The proton enters the magnetic field in ——=2.0x10°Bq
the direction perpendicular to the field o
thereby the work done by the magnetic T, =1.8x10°s
field is zero or no work done meaning using 2 =—
no change in the kinetic energy of the dt "
proton and hence, the speed does not m— =E
change but remains constant T
(ii) I radius of curved path AN -In2
= —= = N@
'-?r‘{ e dt T
i 2%10° — 0.693 2
b= 1.8x10° " °
s . N o 2x10°x1.8x10"
4B 0.693

=5.2x10" nuclei

PRACTICAL ALTERNATIVE (A}

SOLUTIONS

1(v)

[ig) [l vs=wwwe Wum U= W
lﬂ'“ p20)|016| o004 |0a8| 002
400(o40]033| 007 |o036] 004
s00loeofo49| o011 |os4| 006
|s0.0jo80|066 ]| 044 jO72] 008
liooo[100{o82] ois Joso| o010




1(vi) AR . directly i ' :
) o Y proportional to the potential
U Ny . (ix) Slope =—= difference applied between its ends.
1 2a(i) ¢ = 50.0cm

0.20 s=_32-33 (i) MR =90.0 grams
0.18 4 17.0-14.6 (vii) d=0.8m
016E s=22 _0.083 @
- 24 S/N|B(em)| Us) 1 T=120(s)| T*(s?)
ol () k=/0.083 = 0.2851 114002612} - 1306 {1.7056
g‘fg : (x)) I Tight connecticn/clean  terminall 2408 27'_80 T L
U ‘ 1 was ensu o, ) i 3 66:0 3068} 1.534 2.3532
0.06 "L Key remgtad » Ten readings were 4 1700 134.60 1730 }2.5529
0.041 . Dot being taken - -
; b(i)- Potentiometer gives the exact value! L= | 80.0 135801 1790 [3.2041
0.02¢ of potential difference across any Dty
o poInts in a circuit. o
. ETaEags w”?f O I- Potentiometer can be used fl_-{ﬂl&ﬁﬂﬁtwg‘@.\é\'t
. AU 0.162-02 ing the inlernal resistance of'a cell and! ™
(vij s =—L = aiso compare the exm.f. of t «w cells. .
AU, 0.09-0.067 (if) Itrefers tc the opposition to ¢ flow off >
0.642 curent offerred by the cells and batter- '
= 003 1.826 ies themselves resulting in ke genera- 3
B 1 tion of heat. Al
(Vili) & = == —— = 0.5476 ALTERNATIVE (B}
s 1.826 " SOLUTIONS 25k
(ix) (1) I aveided error due to paraliax 1(wii) i
when reading the spring balance. EN V() [A) 7 (A :
(IDI cleared the mass thorough before 3.00 12.86 |1.43 10350 10.699 20w

munersing in liguid 7
b(i) Archimedes principle states that when 4.50 14.28 12.14 10.234  10.467 -
a body is totally, or partially immersed 6.00{5.70 |2.86 {0.175 10.350 1.5

in a fluid (liquid or gas), it experienc- i S e )
es an upthrust whic{i is equallj to the 7.50[7.14 3.57 [0.140 10.280 AT
weight of fluid displaced. 9.00 {8.57 {4.28 10.117 0.234 (i) Slope, s =="
(i) (I) Density has unit, but relative densi- E Al
ty has no unit (viii) _3.0-1.75
(ID)The value of density is different in| ™ T T75_a6
different systems of measurement, K\ g e 1.25

but that of relative density is the
same in all systems of measure-

P

§=0431%fem

ment.
2a(vii) P
PO VY [N N P P 7 (xi) k=2
tem) Hem)| (em) [* Lx | dem) | (emy | : Is, 0
100.015.2194.8| 182 [21.5)78.5/ 3.6 where Q= 2 = 2 :
50.016.094.0| 15.7 P2.5[77.5] 34 25d"  25x(0.8)
20.016.8/93.21 13.7 23.476.6] 3.3 =0.123
70.0{7.6{92.4f 12.2 24.575.5| 3.1 k=£___9ﬁM
§0.018.4191.6] 10.9 15.6744f 2.9 Q 0.125
=0.3448
o AL 2b(i)A couple, i
_ : _alr ple, in the context of oscillatory
g (ix) Slope, s = AP " motion, refers to a pair of forces that
0.6-0.3 are equal in magnitude, opposite in
=— — direction, and act on opposite sides of
03-0.15 a pivot or fulcrum, causing rotation or
! _03 =2 torsion
0.15 2b(i)f. Screwdrivers: When you use a
(x) Intercept, ¢ = 0.01 screwdriver to tighten or locsen a
(xi) slope, s represents external resistance screw, you are applying a couple. The
of the circuit force you apply to the handle of the
(xii)(1) I ensured tight corrections screwdriver is transmitted to the tip,
(IDI avoided error due to parallax onj  causing the screw io rotate
the Ammeter/Volimeter Il Steering wheels: When you turn a
b(i) (I) Use of cell steering wheel, ycu are applying a
() hydropower couple. The force you apply to the

(ii) Ohin’s law states that the electric wheel is iransinitted to the axle, caus-
current passing through a metallic ing the wheels to turm and the vehicle
conductor at constant temperature is{ !0 change direction
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