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L) 1) Calculate the total energy fthe mechanical energy of the cart at A,
(2 marks)
i)What is the velocity at point B where the cart reaches the ground?
(4 marks)
c)Will the cart reach the maximum height of 15 m? Justify yvour answer
(2 marks)
d)What would happen if the friction foree is not negligible? (1 mark]

19) a) Analyze the following electric field lines (figure 5).
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Figure 5

What does ecach of the above diagram of electric fields represent?

(3 marks)
b) During rain, it is not good to take shelter under tall tree.
Explain why. (2 marks)
¢} Observe carcfully the figure 6 below.
ii 1 l
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Figure 6
What does the above diagram represent? Explain. (3 marks)
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NESA i
END OF TERM III EXAMINATIONS

MARKING SCHEME OF S2 PHYSICS THEORY EXAM 2023
SECTION A: 70 MARKS

1)a) Parallax error if vou view the dial from a random angle each time (1mark]),
natural variations in real world or experimental contexts (1mark) reaction
time, measurcment error from insufficient precision, imprecise or unreliahle
measurement instruments, poorly controlled experimental procedures.

b) Causes of systematic error include poor instrument calibration(1mark],
scale crror (1mark), zero crror, environmental influence, and imperfect
measurement technique. Parallax ecror if always you view the dial from the

Ssolrie E.I[I;.’Jt‘

2] a) i) (1mark)or s — ut +%u[2 I} i} (1mark) the object is not moving
o}iii) (Imark] the object is travelling at a constant speed
djiv) (1mark] the distance travelled ¢) ii) (1mark) speed
3] a) True (1mark) b} truc(lmark) ¢} False (1mark) d) Truc [(1mark)
4)a} ii) (1mark] b} iii} (1mark) ¢} iv) (1mark) d) i) (1mark])

5] a) Electron (1mark), Proton (1mark] and Neutron (1mark).

Iy 1) Heating (1mark) Hammering, Alternating current
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i) magnetization by induction (1 mark], contact fstroking,
Alternating current

6] a) A ray of light running parallel to the principal axis passes through the
principal focus F of a concave mirror after reflection{l mark)
A ray of light passing through the centre of curvature in a concave mirror
is reflected back along the same path. (1mark)
A ray of light passing through the principal focus of a concave mirror
becomes parallel to the principal axis after reflection.

b} i) Concave mirror (1mark)
ijConvex mirror (1mark)

e} A real image is defined as one that is formed when rays of light actually
meet at a point after getting reflected from a mirror (1mark) or A real image
can be projected or seen on a scereen.

7] a) i) Acceleration (1 mark) gravitational field strength

i)Foree (1 mark) weight, upthrust, gravitational foree ete.
b)5.004 ke shows the most accurate mass (I1mark) because it shows exact
value till 3 decimal places of measurement(lmark) or it has more decimal
places.
ciMicrometer serew gauge (1mark) or vernier caliper
8]) Pascal’s principle states that, in a fluid at rest in a closed container,
a pressure change in one part is transmitted without loss to every portion of
the fluid and to the walls of the container(1mark).

When a small force Fr is applied to a small area Az of a movable piston it

12
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¥ : Fo : :
creates a pressure p 1—‘ (1mark] This pressure P 1—‘ is transmitted without
Ay A

loss to a larger movable piston of area Az and produces a foree Fz so that

[ : e F L . . Az ) :
P - (1mark] since== 1—‘ this gives us F — I ' where Ay = A, therefore
L Lt 11 i1

Fy = F; (1mark) So a small force can be used to lift a car,

9)

Basis for Charles” law Pressure law

Lf[JI[lFJE.II'iH[J[l

Cualitative It states that, at [t states that, for a given
- constant pressure, the mass and constant
definition i . . .
volume of a given volume of an ideal gas,
amount of ideal gas is the pressure of an ideal
directly proportional to gas is directly
the absolute proportional to its

temperature(lmark). Or | absolute(lmark) or

:
%—ntmmtz.mt 7 —constant

Physical guantity Pressure (1mark) or Volume [1mark) or
kept constant mass of the gas mass of the gas
Similarity They both deal with the temperature, pressure,

and volume of a gas. (1mark) or
They deal with the ideal gas laws or

For both laws, the mass of the gas is kept constant

10)a) An ordinary diode is a semiconductor deviee which conducts in one
direction only(lmark]). A Zener diode is a semiconductor device which
conducts in forward biased as well as reversed biased (1mark). A normal
diode if operated in reversed biased will get destroved.

b) [JA resistor is an electrical component that limits or regulates the flow of

13
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clectrical current in an electronic circuit (1mark). Resistors can also be

used to provide a specific voltage for an active device such as a transistor.

i)The main use of transistor is amplification of electric currents (1mark)

ii)The primary function of a capacitor is to store clectrostatic energy in an
clectric field and henee supply this energy whenever possible to the
circuit. (1mark)

11)a) The gravitational force f Weight (W) — m x g (1mark)

ra
10 x 981N — 981 N (1mark)
b} Normal foree{k)= Weight — 983.1 N (1mark])
They are equal in magnitude but opposite in direction

c)Frictional foree Fp = R xp (1 mark)

0.2 =981 — 1962 N (1mark)

: 11 1 1
12) a) The total resistance = — — + — + —({1mark]
i iy M My
1 l+L+_L,l m:fm 1
R 7 14 21 'R 42 42

E=3.% @ (1mark])

b) Electric current IFE /R (1mark)

(Gf14) A=0.42 A [1mark]

)] V=6 (1 mark) Resistors are in parallel when each resistor is connected
directly to the voltage source by connecting wires having negligible
resistance. Each resistor thus has the full voltage of the source applied

to it. (1mark)
13) Ammeter may be connected anywhere so that the current passes through
it Voltmeter can be connected across one of the resistors or across of the

the two resistors connected in series.

14
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lmark

LW

"

battery 1 mark - 1 mark [=witel)
| b~

L mark N 40 201

Senes connecton
of resistor= (1 mark)

14) a) According to the law of loatation the weight of the body is equal to

the upthrust due to water.
2y
W = pw (=) 4 (1mark)
Apply the same for the liguid

W = p, (=) 4 (1mark)

(D) g - (%) g
2w = i (1mark)

The density of the liquid is 2 times more than that of the water

b} Substance 4 will float on water (I1mark) because its density 1s less than
that of water. (1mark)

15) The weight of any object will increase. (1mark)
All object will speed up when falling down (1mark)
Buidings would be slightly weaker and fall more easily (1mark].

Trips and falls would become more dangerous.

15
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Our blood pressure would have to increase to overcome the incereased
gravity.
Mass of the Earth would increase
Bridges will no longer support the weight they supported before. They
will collapse.
More foree or energy would be needed to get a plane to reach the

specd necded to take off

SECTION B: 30 MARKS
17)i) Weight of the body in air W=mg (1mark)

Sx9.58]1 N=49.05 N(1mark)
The upthrust F=49.05 N- 30 N=19.05 N (1mark]
i)t sinks (1mark) because the weight of the body is greater than
the upthrust (1 mark)

L) 1) Volume of solid V=W/gp (1mark) =1 1 7/7500 x9.8]1 =0.0015 mY1 mark]
ijApparent loss of weight in liguid U =117 105 =12 N (1 mark])
U= pugg¥ (lmark) 12 — py, x 981 x 0.0015
fhig — B1S ky/m* (1mark)
17) a) The aceeleration a= Ffm
GO N/ 1O ke = 6 m/fs? (1mark)

b} The speed V=Vop+at(lmark)

Omfs+t 612 mfs =78 m/s (1mark]
c)Travelled distance x=at? /2 +vit (1mark]

{(6x144/2) m+ 6 x12 m=504 m{lmark)

(e e
O x ;
&
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(6+78) m x12/2=504 m
d) Work done W=Fx (1mark]
60 x504 J=30 340 J(1 mark)
¢} Power P=W/1 (1mark]
30240 J/12s= 2 520 W (1mark)

[} The increase in the kinetic energy AKE %{uf — vy

10

ARKE = —
2

(782 — 62)f — 30 240 /
They are equal. (1mark)

18)a) The law of conservation of mechanical energy states that the energy can
neither be created nor be destroyed; it can only be internally converted
[rom one form to another (Imark) or the principle of the conservation of
mechanical energy states that the total mechanical energy in a systerm
{i.c., the sum of the potential plus kinetic energies) remains constant as
long as the only forces acting are conservative forces.

b} i) Mechanical energy F — mgh + #uz (1mark])

0.5x981x10f + [Lixlizf 50.05 / (1mark)
i)The speed of the cart at B
Potential energy PE=0 J{1mark)
Kinetic energy KE= E-Ep= 50.05 J (1mark)

L

KE ?uz (1 mark)

2rn0.05
0n.h

mfs=14.1 m/s (1mark)

¢} The maximum height that the cart can reach
mghyg,s = 20.03 J
Npae=50.05 m /0.5 x9.81=10.2 m (1mark)
[t will not reach 15 m because the maximum height 10.2 m it

reaches is less than 15 m. (1mark)

17
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d) Students from 52 will not be able to solve this problem because
work energy theorem should be used to determine the physical
guantities. (Not studied in 52) (1mark) or
The cart will not reach the maximum height of 10.2 m due to
riction forces that oppose the motion.

19] a) Graph | shows us the repulsion of 2 positive electric charges. (1 mark)
Graph 2 represents the attraction of unlike electric charges (1mark)
Graph 3 represents the repulsion between negative electric charges

(1mark)

b) We can have an accident caused by thunder (lishtening) (1 mark).

And the lightning strikes the high rise building, tree due to the shorter
distance between clouds and the high rising building (1 mark) Or

The cloud charged negatively will be connected with Earth which is charged

positively using that tall tree; this connection causes the ionization of air
molecules near to the tall tree which makes thunder when yvou are near that
tree we can have an aceident caused by thunder.

c)The figure shows us how the lighning arrester works (1mark)

[t consists of a long thick copper rod passing through the buildding to ground.

When a negatively charged cloud passes over the building, positive charge will

be induced on the pointed conductor. (Imark) The negative charges that are
attracted to the conductor, travels down to the Earth positively charged.

Thereby preventing the lishtning strike from the damage of the
building(1mark]).

d) (1} represents the variation of E with distance (1mark) becausce .h'*-% it

: : !
decreases rapidly with r compared to V-~-=
’

(2) represent the variation of ¥V with distance r (1mark)

18
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20)] a) Focal length [ ;[Imark]

Jr_ anr.m 10 o []_mi’ll'k]

L) i) Position of the imu;_u‘Tl F—Ij-f—# (1mark)

P~ 10 cm (1mark)

f
- . : n f
i) Image magnification m — —— f—‘ (1mark)
[

LI}

m——(—2 -2 (1mark)

fi)lmage size hi= 235 cm

10 cm (1mark)
o) Image is virtual and upright (1mark)
Use of sign convention

[mage position is p’™=- 10 cm. The minus sign indicates that the image is

virtual [1mark]). Inage size hi= +10 cm or image magnification m=+2

the plus sign indicates that the image is upright (1mark)
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