CSSC PRE-NATIONAL EXAMINATION FORM SIX FEB - 2025
PHYSICS 1 - MARKING GUIDE

1. (a) i. No because this is not dimensionally trre ... 2marks
ii. solution
T= pXryyZ = px/Zry/ZyZ/Z
MOLOT =[ML~31"/2[L) /2[MT-21"> . Imarks
0=-3X/2+Y/2 Imarks
-3x +y=0
Y=3(1)=3
Y=3 Imarks
(b) i. Yes, an instrument can be precise without being accurate, but measurement cannot be accurate
without being precise. 2 marks
ii. solution
accuracy of measurement =6m
length of the rectangle 1=42m
Breadth of the rectangular b =22m
Area A= 1b
InA =Inlb
M_LE Imarks
A L B
_ 6 6
Ta2 ' 22
=0.4156X100% Imarks
ATA% = 4156% Imarks

2. (a) (i) Factors determining the span of the jump
e Angle of projecton 01 mark
e Initial velocity

(ii) For zero speed
Zero speed can be attained when throwing a projectile vertically upwards, it will decelerate due to
gravity until it reaches its peak height where its vertical velocity becomes zero momentarily before
descending again. . 01 mark

For non-zero speed

Non zero speed can be attained if you throw a projectile at an angle (not purely vertical), it will have
both horizontal and vertical components of velocity. At the peak height, while the vertical
component becomes zero, the horizontal component remains non-zero throughout its flight
(assuming no air resistance). .. 01 mark

(b) Given

Heightofthe building(h) = 30m
Initialvelocity(u) = 20m/s
Angle of projection (8) = 52°

Q) Time of flight
Resolve initial velocity into components:
U, = 20sin(52°) = 15.76m/s
U, = 20cos(52°) = 12.31m/s
From the equation 01 mark
h=U,T - %gTZ, where g = 9.8m/s?
on solving quadratically

T = 4. 558 01 mark



(i) Horizontal distance
By using the horizontal component of velocity
R =U,XT 01 mark
R =1231m/s x 455s =56 m 01 mark
(iii)  Velocity and direction with which the stone strikes the ground
From V= /vZ + V)2

Butl, =U, — gT
V, = 20sin(52°) — 9.8 X 4.55 = — 28.9m/s

V, = 20cos(52°) = 12.31m/s
Therefore

V=,/(12.31)2 + (—28.9)2
V= 3L A M S 01 mark

Direction

V.
= -1 —y
6 =tan <Vx>

0 =tan~?! (ﬂ)
12.31

B = 66.05° 01 mark

3. (@) (i) No; it is because g=o at the centre of theearth. .. 01.5marks

(if) No; change it is because the time period of a loaded spring is independent of acceleration due to

gravity. 01.5marks
(b) (i) Force and acceleration are in phase since they are directly proportional. .  .......... 02marks
(i) solution
mv = (M+m)V
V=mv/m+M = 0.00095X630/(5.4+0.00095) ..., 0.5mark
V=11Imls e, 0lmark

0.5(M+M)V?2 = 0.5kx?

X = /’"*Mxv = /wxu ............................................ 0.5mark
K 6000

X = 0.033M 01marks




4. (a) (i) This is due to the fact that velocity of the stone is much less than that of the bullet. Due to low
speed the stone remains in contact with the window pane for a long time consequently the window pane is

smashed into pieces.

(ii) A rocket works on the principle of conservation of linear momentum. ... 01 mark

Solution

Thrust of a rocket F = V‘;—T

v =3x10®m/s and ‘Z—T = 50kgs™?!

F=3x10°m/sx50kgs ™t =15x10°N 01 mark
Upward force = F—mg 01 mark
Initial acceleration, a = =24 = %— g
. SN
= L5XIPN_ 98 =20ms lupward oo 01 mark
5x103N
(b) solution
Me Fe m Fm Mm
® > @ < @
< X > < R-X >
< R o 01 mark
The net gravitational force on mass m,
ZF — E, + (—F,), but ZF =0
Hence F, = E,
Gmem _ Gmym
XT = (ReX)? ....01 mark
1
. . _ _ me \2
Solving for x gives, x = (R — x) (mm)
1
01 mark

6.0x10%%kg )E

— 8 - D AEwANZZ T o
,x=(3.8x10°—x) (3.35><1022kg

x=354%x10%m

The position of an object with respect to the earthis 3.54x108m e 01 mark



5. (a) (i) solution

Using the centripetal force equation

F. = ST e e h e s bbb st e bbbt et eae bt st 0.5 mark

U = V30 X 0.8 et e te et be s st aea—e e besebateeeabeeeaetesbe senbesatbes srren 0.5 mark
v =17.15m/s

So, the maximum speed with which a car can cross the bridge without leaving contact with the ground at the highest
POINT IS 1715 M/S. e et et ettt ae et e tes et etenea bt easereaen st ens 01 mark

(i) solution
Speed Of the Car V.=54KM/N = 15M/S .ottt sttt e st bes s et se et e e sesseseassresesessssstessnens 0.5 mark

Frictional force = centripetal force

- mv?
FT oy
V= mv?

Y ==

mv?
pmg = —
V2
T rg
2

u= ettt ees e 0.5 marks

20x9.8

u =115

The least coefficient of friction between the tires and the road that can prevent slipping is approximately
000 01 mark

(b) (i) Changing the axis of rotation of an object changes its moment of inertia because the moment of
inertia depends on both the distribution of the object's mass relative to the axis and the distance of each mass
element from the axis. When the axis is shifted, the distances of the mass elements from the new axis
change, altering the sum of the squared distances multiplied by the mass elements. This results in a different
moment of inertia, as described by the parallel axis theorem, which adds the product of the total mass and
the square of the distance between the new and original axes to the moment of inertia about the center of
IS S, e 01 mark



(i)
M be mass of the ball
R be the radius of the ball

M.I of the ball about symmetry axis of rotation I= %MR2
# Rotation K.E of ball K,

1
K = EI(DZ
but @ = y
R
I {2 VY2
SR sz v o o) I (M)
2 X2 R
2
K: = &5\/—(01 mark)

Total K.E of ball K

1
K = —Io®+-MV?

2 2
1 MV?2
but =l®2 =
) 5
MVZ MV?2
K =
)
TMV?2
K = (01 mark)
10
2
Ke _ M-
K TMV?2
IMV™
K 2
K 7
2 1



(i) M.I of the body about the given axis is I= MKZ(here K= 10cm)
M.I of the body through a parallel axis through centre of mass is I, =Mk?
According to theorem of parallel axis
I = I.m-+ Mh?(01 mark)
MK? = Mk?+Mh?
- 1
K> = K+ h“[l]{]E mark)
kz _ K2 . hl
k = V102 -6?

k = 8cm(01 mark)

6 (a) (i) On shaking a bottle containing hot liquid, its temperature increases and some of the liquid is
converted into vapour. The vapour pressure inside the bottle may become high enough to blow off the

cork. (01 mark)
(ii) solution
90 °C 30 °C 90 °C 30°C

X Y X

L L
Y
L
Series arrangement Parallel arrangement

(a) Heat flow through bar x

90°C — 6

L,
0 _
2 = q00wm kT xAx S (i) e 0.5 mark
1
For bary
_ 0
2 = 200wm kTt xAx S (i) .......0.5 mark
2

Since the bars are lagged , heat flow is constant

Thus (2—2) = (d—Q)y ..................................... 0.5 mark

x dt

Equating equations (i) and (ii), and solving 8 = 70°
Therefore the rate of heat in series is given by

A
(%) = 400 Wm K™ x =% (90°C )
S



(%) = 800 Wm 1K1 X% ...................................................................... 0.5 mark

S

For parallel
P y

A A
(g) = 400Wm 1Kt x I x (90°C —30°C) +200Wwm™ 1K1 x T X (90°C —30°C)
P

(9) = 36000Wm K X A 01 mark
t p L

The ratio of the rate of heat flow in the lagged parallel bars to that in series

(%)p  36000WmK x4
(%)S 800 WmiK x4
G
T /A 01 mark

~+|Q

(t),

(b) The specific heat capacities of air are different at constant pressure (Cp) and constant volume (Cy)
because, at constant pressure, the gas does work to expand against the external pressure as it is
heated. This requires additional energy compared to heating at constant volume, where no work is
done.

Thus (Cp) > (Cy) .

(i)

(i) Isothermal Process

For an isothermal process, the temperature remains constant, so the work done (W) is

iven by:
V'
W =nRTIn| —
L 0.5 mark
Since V, = ﬂ:
= 10
W =5%x8314 % 203 % ]I](].Uj ........................... 0.5 mark
W~ 5x8314x 293 X 23026 ~ 280544] 01 mark

S0, the work required for the isothermal process is approximately 28054.4 Joules.




(ii) Adiabatic Process

For an adiabatic process, no heat is exchanged, so the work done is related to the change
n internal energy. Using the formula for work done in an adiabatic process:

- PV, — P5V,
¥y—1

Co .
Where y = C—” Given C, = gR and C, =C, +R = %R:

7
ER 7 e e 0.5 mark

Using the adiabatic condition P,V] = P,V}:

¥
Vi 14
P, = Pl(p_z) =P, (10) e eeeereeeeesrreeesseree e 0.5 mark

Substitute the values:

1xV,—1(10) " x2 1— 10
— 0 _,w= e e 0.5 mark
14—-1 04
Which simplifies to:
- 1-25119 Y e
Yo T
W =3.7797 x 293 & 1107.35] - e 0.5 mark

So, the work required for the adiabatic process is approximately 1107.35 Joules.

7(a) (i) Soil Temperature and Crop Growth

Optimal Temperature Range: Crops thrive within a specific temperature range; temperatures too low

can slow down enzymatic activities and physiological processes, causing stunted growth and reduced

VIeld. 01 mark

Cold Stress: Prolonged exposure to low soil temperatures can cause root damage, hinder nutrient

uptake, and increase susceptibility t0 diSEases. .........c.ovviiiriiiiiiiiiiiieeee, 01 mark



(i) Importance of Mulching

1. Moisture Retention: Mulching helps retain soil moisture by reducing evaporation, ensuring that plants

have consistent access to water.

2. Temperature Regulation: Mulch insulates the soil, keeping it cooler during hot weather and warmer

during cold weather, promoting favorable conditions for plant growth.

3. Weed Suppression: By covering the soil, mulch reduces the amount of sunlight reaching weed seeds, thus
inhibiting their growth and reducing competition for resources.

@ Point 01lmark = 03 marks

(b) (1) Formation of Earthquakes - Elastic Rebound Theory

Tectonic plates move and accumulate stress along faults due to friction. When the stress exceeds the
frictional resistance, the stored energy is suddenly released, causing the plates to snap back to their

original shape, producing seismic waves that result in an earthquake. .................. 03 marks

(i) Engineering Precautions for Earthquake-Resistant Buildings

1. Flexible Structures: Engineers design buildings with flexible materials and joints to absorb and

dissipate seismic energy, reducing the risk of collapse.

2. Base Isolation: Incorporating base isolators that decouple the building from ground motion helps
to minimize the transfer of seismic forces to the structure, enhancing its stability during an

earthquake.

@ Point 01lmark = 02 marks
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9. (a)(i) In configuring a transistor circuit, the emitter is forward bias and reverse bias the
collector because: In a transistor, the charge carriers move from emitter to collector. The
emitter sends the charge carriers and collector collects them. This can happen only if
emitter is forward biased and the collector is reverse biased so that it may attract the
carriers. (2 marks)

(ii) The base region of a transistor is lightly doped to ensure that only a small number of
charge carriers are present. This light doping allows most of the charge carriers injected
from the emitter to pass through the base and reach the collector, minimizing
recombination within the base. As a result, the transistor achieves higher current gain,
improving its overall efficiency and performance. (03 mark)

(®)(1)  Current=charge /time
Emitter current,
Ne

t
10[0xl.6x10“l9

10-6
= l.6mA(00% mark)

g =

Base current

Ig = 2%of Ig

2
= =% 1.6
10

1
= 0.032mA(005 mark)

In a transistor, the currents relation is

1
Ig = IB+Ic(00§ mark)

Ic = [g-Ic
= 1.6-0.032

1
= 1.568mA(005 mark)

Current amplification factor,

| Foe. |
— £(00~ mark
B IB(002 mark)

1.568
0.032

B = 49(00% mark)



(ii) A transistor behaves like an open switch when it is in the cutoff region. In this state, the transistor is not

conducting current between the collector and emitter

For a NPN transistor: Ensure that the base-emitter junction is not forward biased by keeping the base voltage
lower than the emitter voltage (typically less than the base- emitter threshold voltage, around 0.7 V for silicon

transistors).

For a PNP transistor:Ensurethatthebase-emitterjunctionisnotforwardbiasedby keeping

the base voltage higher than the emitter voltage. (03 marks)

(c) Applying the KVL to the collector circuit:

VecmlReAVex
5-0)V
V.-V - _ -3
I? cc V' cE = _—3.3><10 SA (2 marks)
R.  1.5x10%Q
Then,
V. 5V .
Iy Re = 1059 =2.5x10A (1 mark)
ax
Therefore,
I
p=°c_ (1 mark)
I
3.3x103A
f= —————— =132 (1 mark)



do CQ) ) _D H-{ererc -/ée'.’zceo e)(C,n/J Ie "Oe J/a:fg m‘:{‘
exclsive - CJOR (‘Jaj‘z '

gﬁnaf el f’h
2lde b < &%

7/% exc/wﬁe—@ﬂ ()(02) 53367 OU;PJKP' & Cué?j
(mpVls awr c%a;g

Mo, exclne o Gnwe) gate
/@L(jn_,q,g tolon (nlm/’f_g &re Ho IO_H’LQ;/,,,CMM)

I PUT OUTPVTS . |
A R |c|D|EBE| G 1|
© o t |1 1. o] e
O { | 6. |0 [ 0O [
| O o || o 0 '
_=—_l_ | o © |0 | O (03 ma’,&_{)

IMfmvgap »ﬁgewgrri’;fn % 7&& M;ﬁ__&o/
noi,w/ cmcp%emwﬂ j Cﬂ(/uvood le?'%,«)_;
' (E’-? mavb)




oy Ghives |
VL‘,T&(NWQ cnslme (M= 2072

Q\)'/';;}'Z, /\)a) - S0 el

W = 16V
= POV

V‘?, =

Vo = fi0v
Vo= ¢
:"; | /
7 e - (trges 84) —nt
(Vid - *ﬂf("%?‘%)r%J

R A .

. d(@g |
mmwﬂ@qﬁa?f’ —@g“’””"mj /-é cany™




40

|

Cf?. Badlridb 1 reduliolod  Coprof
M bardondh o A (fio— rract )
/g«fru:f Q '{‘Zch,e ‘ﬁa_ rmaseLnym ﬁéfuf/u_‘a. ?

" g
élteﬂ a;éd“%:gaﬁ e 9 FRe we@wﬂzﬁ:’ﬂ’ %’w ‘/)

6 3ooty 4 2ioetl
Brl= L x ( Sevo— 300) v v — Ge%mp%
K) = Q2x3100
fu: cote: = GAKHz — — C{fbﬁ maQ/>
Doy e band) (HD);

)
4 o o o B ey g
14 Mmﬂf'f_% ;?@vf (Footh 4 34ovoth) ,,#mkmig
%‘“@Wﬂz-stew% L boelth —300H-

4)"& & A%O/ afuio /éa"sﬂ >
’ ?%ikﬂe A (TGFEHZ. ~~-’¢%¢(®}W£’J

- s 4 (o e bark
X%Z@a% /fé% e (% mﬁia)

3leovi
- 9upbls +2o0th Sk 2k 3Ot .
,Qﬂ?% ma >
- outlkth e 200k —

T angp g de [ B e e Benf

o 2003kt A 03-pKt2




