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PHYSICS FORM 2
OPENER EXAM TERM 2 2023
                             NAME:_______________________________STREAM______DATE:__________

INSTRUCTIONS TO CANDIDATES:
(a)    Write your Name and Adm .Number in the spaces provided above.
(b)    Sign and write the date of examination in the spaces provided above.
(c)    This paper consists of two Sections; A and B. 
(d)     Answer ALL the questions in Sections A and B in the spaces provided. 
(e)     All workings must be clearly shown.

                      FOR EXAMINER’S USE ONLY:
	Section
	Question
	Maximum
Score
	Candidate’s 
Score

	A
	1 – 11
	25
	

	
	12
	09
	

	
	13
	11
	

	B
	14
	11
	

	
	15
	10
	

	
	16
	13
	

	Total Score
	80
	












SECTION A (25 MARKS)

1. Write down the vernier calliper’s reading shown in  figure1 below:                      (1 mark)
[image: ]
Figure 1
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

2.  Figure 2 below represents a simple gas thermometer set-up by a student.   
          
                               [image: ]
Figure 2


(a) State any one adjustment to increase the sensitivity of the apparatus.              (1 mark)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………



(b) State one advantage of gas thermometer over mercury in glass thermometer.  (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
3. The pressure at the top of a mountain is found to be 700 mmHg. Calculate the height of the mountain given that the density of mercury is , density of air and the pressure at sea level is 760 mmHg.                                        (3 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
4. Figure 3 below shows a paint brush dipped in a clear paint and when removed from the paint
                                         [image: ]
Figure 3
Explain the shape of the bristles.                                                                                        (2 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… 5.  State two factors that determine pressure in a liquid at a particular place.       (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


6. Two metals X and Y welded together are heated so that they break the contact shown at P in the figure 4.
                                           [image: ]
Figure 4
Explain how the contact is broken.                                                                               (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
7. Explain how a positively charged electroscope can be used to determine the charge on charged rod.                                                                                                                                      (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
8. State two advantages of the lead-acid accumulator over the dry cell.                  (2 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
9.  A soft iron rod and a steel bar are placed in turns in a solenoid connected as in figure 5 below.
                                 [image: ]
Figure 5

(i) Show the polarity of end B of the coil when the switch is closed.                    (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
(ii)  Describe what happens to the two rods when current is switched on for some time, then turned off.                                                                                                 (2 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
10. (a) State the effect on the image formed by a pinhole camera if: 
(i) The size of the pinhole is increased.                                                         ( 1 mark)
…………………………………………………………………………………………………………………………………………………………………………
(ii)  The object is moved closer to the pinhole.                                              ( 1 mark)
…………………………………………………………………………………………………………………………………………………………………………
(iii)  The screen is moved farther from the pinhole                                     ( 1 mark)
…………………………………………………………………………………………………………………………………………………………………………
11. Describe experiments to determine the density of a liquid                             (3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………





SECTION B (55 MARKS)
Answer ALL the questions in this section in the spaces provided
12. The diagram below shows two steel pins held at the poles of two magnets.
                         [image: ]
Figure 6
(a) State the polarity at: 
 P ___________________                                                  (1 mark) 

b) (i) By what process are the pins magnetized`?                                              (1 mark) 
………………………………………………………………………………………………………………………………………………………………………………………………                      (ii) State the law illustrated by the two pins.                                                            (1 mark) 
………………………………………………………………………………………………………………………………………………………………………………………………
(c) The figure 7 below shows a U-shaped magnet with a plotting compass placed between its poles. The arrow at the compass represents its north pole.

           [image: ]
Figure 7
(i) State the polarities at A and B.                                                               (1 mark) 

………………………………………………………………………………………………………………………………………………………………………………………………

(ii)  Draw on the diagram to indicate the magnetic field pattern around the U-shaped magnet.                                                                                      (1 mark) 
(d) The graph below shows the variation of magnetic strength against magnetizing current.
     [image: ]
Figure 8
       
(i) Explain the sections OA and AB.                                                         (2 marks) 

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(ii) On the same axes, sketch the graph of a harder magnetic material. Explain your answer.                                                                                         (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………




13.    (a) The figure  9 below shows a dry cell
                               [image: ]
Figure 9
(i) Name the parts labelled A, B and C.                                                (3 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii)  Explain the purpose of parts A, C and D in the cell.                           (3 marks) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………
(iii) State the polarity of end marked D.                                                    (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(iv)   Explain why the terminal voltage of the cell is likely to be less than its EMF when in use.                                                                                            (1 mark) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) (i) A lead-acid cell is rated 50 Ah and supplies a steady current of 2 A. What does the term ‘50 Ah’ mean?                                                                                          (3marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
14. The figure 10 below shows a hydraulic brake system for a car. The area of the master piston A is     while the slave pistons attached to the tyres P, Q, R and S are of area each. A force of 500 N is applied on the master cylinder.
                           [image: ]
Figure 10
(a) Define pressure and give its SI units.                                                      (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(b) (i) State the principle of transmission of pressure in liquids.                   (1 mark)
………………………………………………………………………………………    ……………………………………………………………………………………………………………………………………………………………………………………
(iii) State two important properties of the fluid used in the system.           (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(iv) Explain why the slave cylinders are of the same size.                         (1 mark) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) Calculate: 
(i) The pressure generated in the master cylinder.                                           (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


(iii) Braking force on each tyre.                                                                 (3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

15.  The motion of smoke particles enclosed in a smoke cell can be studied using the set-up shown below
[image: ]
Figure 11
(a) What observation is made in the smoke cell?                                       (2 marks) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(b) (i) Explain what happens in the smoke cell.                                         (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

 (ii) What is the purpose of the microscope?                                           (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(a) State two factors that affect the motion of the particles in the smoke cell. 
                                                                                                                    (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b)  The diagram shows different states of matter:
                        [image: ]
Figure 12
(i) Name the processes labelled a and c.                                            (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(ii)  Explain why solids have a definite shape but liquids take the shape of the container in which they are put.                                                   (2 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………







16.  The figure 13 below shows a liquid in a container


        [image: ]
Figure 13
(a)Explain what happens to the stability of glass when more liquid is added. (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
 (b) If the glass is empty, what is its state of equilibrium?                                       (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(c) A cylindrical block of metal with a curved section is placed to rest in two different positions as shown in the following figure 14. 
                                              [image: ]
Figure 14
State and explain which of the positions is more stable.                                               (2 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(d)  A non- uniform meter rule weighing 0.9 N is balanced horizontally on a sharp pivot placed at the 40 cm mark, when a load of 1.26 N is placed at the 32 cm mark. Determine the position of the center of gravity of the meter rule.                                                                            (3 marks) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
 (e) Suppose the student was given a flat irregularly-shaped object shown in figure 15, how would the center of gravity be determined?                                                              ( 3 marks)
                             [image: ]
Figure 15
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


(f) What modifications are introduced to the buses to ensure stability? 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
# END#
16 | Page
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4. Ihe Tigure below SHowS two IOCKS A and
B placed against a sphere on a metre rule:
A /QPD B (a) Modern poles are capable of bending
to very extreme level. Explain why
this is advantageous to the athlete.
T T T[T TTTT 1 mark
) IR (1 mark)
<
| Eww.arena.co.ke |
0713779527 PN
- <7
(b) Explain why it is more comfortable (i) the velocity ratio of the gear and
for the pole-vaulter to land on thick that of wheel-axle. (4 marks)
cushion rather than sand or dust. i o
- ks (11) Overall VR of the combination.
(2 marks) (1 mark)
8. A gas cylinder contains gas at a pressure i) If a f F=30N i lied
0f 3.05 x 10° Pa and temperature 32 °C. (iif) If a force s appiec,
A N N determine the maximum load
Determine the pressure of the gas if the . .
£alls to 10 °C 3 ks that can be raised assuming that
temperature falls to 10°C. (3 marks) the efficiency is 100%.
9. The figure below shows a paint brush (3 marks)
dﬁ“"’edh‘“ aclear paintand when removed (b) Amass ofa 40 kg is moved up a rough
om the paint. inclined plane at uniform speed by the
pull from the overhanging mass X as
shown in the figure.
.
Explain the shape of the bristles.
(2 marks)
Determine the mass X if the system
10. State the advantage of using a density is 80% efficient. (3 marks)
bottle instead of a measuring cylinder in
determining density. (I mark) 13- Inan experiment to calibrate a mercury
thermometer, a student dipped the bulb
11. What is meant by Brownian motion? in melting ice and recorded the length of
(1 mark) the mercury column as 3.6 cm from the
bulb. The student then placed the bulb in
|SECTION B (55 marks) ) boiling water and recorded the new length
12. (a) In a machine combining gears and as19.2 cm.
wheel and axle, the number of teeth - . v
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5. Two metals X and Y welded together
are heated so that they break the contact
shown at P in the figure.

X
bl

v

Heat

Explain how the contact is broken.
(2 marks)

6. A uniform metre rule of mass 200 g is
pivoted at the 20 cm mark. Determine
the mark on the ruler at which a mass of
500 g should be placed in order to obtain
balance. (3 marks)

7. A gas enclosed in a strong vessel is

heated to a temperature of 58 °C. During

the process, the pressure rises from 1.03

Atmospheres to 2.15 Atmospheres. What
was the initial temperature of the gas?

(3 marks)

8. The speed of a body in circular motion
remains constant even though it is
continually acted upon by a force.
Explain (1 mark)

9. Distinguish between thermal conduction
and radiation. (1 mark)

10. A student puts a drop of methylated spirit
and a drop of water at room temperature
on her hand. Explain why the methylated
spirit feels much colder than the water.

(2 marks)

11. Acylindrical block of metal with a curved
section is placed to rest in two different
positions as shown in the following
figure.

220
o/

x |+ -

Explain the observation.

(2 marks)

7

State and explain which of the positions
is more stable. (2 marks)

12. Define the term velocity ratio of a
machine. (1 mark)

SECTION B (55 marks) |

13. (a) The diagram shows two stationary
trolleys A and B separated by a
compressed spring and held together
by an inextensible thread. The mass of
trolley A is 2.0 kg and that of trolley
B 0.1 kg. When the thread is cut, the
trolleys move rapidly apart

\_g: 20kg

(i) State the energy changes that
occur when the string is cut.
(1 mark)

Incxtensible
thread

B=0.1kg

Compressed
spring

(ii) If trolley A moves off with a
speed of 0.25 m/s, calculate
the speed with which trolley B
moves off. (3 marks)

(b) A steel ball of mass 0.10 kg was
placed on top of a level ground.
The spring was then compressed by
0.20 m with an average force of 1.0

N as shown.

(1 mark)

ed at the 40
centre of

the mountain
ure at sea

ctl) ~

B B ————F——+ 100%
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(2 marks)
Cork mat N
Magnetic steel
needle
Bar —
‘magnet [—-- 7/4
Large
= = = = gls
<_- = — container

(b) A soft iron rod and a steel bar
are placed in turns in a solenoid
connected as in figure below.

Switch

AL DD
(i) Show the polarity ofend B of the

coil when the switch is closed.
(1 mark)

(ii) Describe what happens to
the two rods when current is
switched on for some time, then
turned off. (2 marks)

(c) Show the magnetic field pattern for
the two bar magnets arranged side by
side as shown in the figure. (2 marks)

N S N S

N S S N

(i) Which of the above
arrangements would be suitable
for storing magnets in pairs?

(1 mark)

(ii) Explain, using a sketch, why

soft iron keepers are placed at
the end of arrangement chosen

238+
7

placed near the floating magnet
as shown in the diagram.

14. (a) Explain how the intensity and
frequency of radiation affects
photoemission of a given surface.

(2 marks)

(b) The data below shows the results
obtained from an experiment to
determine the maximum kinetic
energy of electrons emitted from a
metal surface when irradiated with
radiations of varying frequency.

Frequency Energy

(x10"Hz) 10-°J)
55 0.62
6.0 0.96
73 1.80
8.0 2.28
8.8 2.80

Draw agraph ofkinetic energy (y-axis)
against frequency of radiation.
(5 marks)

Given the equation ke =hf—hf
(¢) Use your graph to determine the:

(i) Planck’s constant (3 marks)

(ii) Threshold frequency. (1 mark)

(iii) Work function of the surface.
(2 marks)

15. (a) The following figure shows two
cylindrical blocks, one comprising
copper discs insulated from one
another and the other a single copper
block placed between magnetic poles
of the same strength. The two are
simultaneously set in a horizontal
oscillation as indicated.

t Pin the

ions as shown

light pieces of

charged rod.
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SECTION B (55 marks) J
12. The diagram below shows two steel pins
held at the poles of two magnets.
N P
(i) Complete the diagram to show how
the ray will finally be reflected from L
mirror M, (1 mark) (a) State the polarity at :
(ii) State the angle of reflection in M . @ P
(1 mark) —_—
. (i) L
8. Inthe nuclear reaction below, find A and ——
B (2 marks)
i (b) (i) By what process are the pins
ZMP a szb BB magnetised? (1 mark)
g4 0T T AT Ty (i) State the law illustrated by the
(2 marks) two pins. (1 mark)
9. Thetable shows part of the electromagnetic (c) The figure shows a U-shaped magnet
spectrum. with a plotting compass placed
between its poles. The arrow at the
compass represents its north pole.
P ..--...--..--@..- BTy
| ’;w .arena.co.ke
0713779527

(i) State the polarities at A and B.
(1 mark)

(ii) Draw a diagram to indicate the
magnetic field pattern around
the U-shaped magnet. (1 mark)

(d) The graph below shows the variation

25cm 50 cm 70 cm

A 120g

E e

(a) Determine the weight of the
magnet. (3 marks)

(b) When the circuit is switched on, it is
observed that the position of the 120
g mass has to be adjusted by 5 cm
towards the pivot to balance the metre
rule.

(1) Determine the new clockwise

v
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©

A

120g

a

7

(a) Determine the weight of the
magnet. (3 marks)

(i) State the polarities at A and B.
(1 mark) (b) When the circuit is switched on, it is

observed that the position of the 120
g mass has to be adjusted by 5 cm
towards the pivot to balance the metre
rule.

(ii) Draw a diagram to indicate the
magnetic field pattern around
the U-shaped magnet. (1 mark)

(d) The graph below shows the variation
of magnetic strength against
magnetising current.

(1) Determine the new clockwise
moment on the ruler. (2 marks)

(ii) Statethetype of force (attractive

S or repulsive) and determine its

5 B magnitude. (4 marks)

Z (iif) State the polarity of A.

% A (2 marks)

= 14. The figure below shows a graph of
displacement against time for a particular
point in a wave.

0

Magnetising current

(i) Explain the sections OA and
AB. (2 marks)

(1) On the same axes, sketch the
graph of a harder magnetic
material. Explain your
answer. (2 marks)

Digplacemdnt (i)

(a) Explainwhatis meant by displacement

13. The figure shows a uniform metre rule in a wave. (1 mark)

with a bar magnet fixed to it at the 25
cm mark. The metre rule balances by
the knife-edge at the 50 cm mark when (1) amplitude. (1 mark)
a 120 g mass is suspended at the 70 cm (i) period. (2marks)
mark. An electromagnet P is positioned
Just below the magnet as shown:

(b) From the graph, determine the:

(iii) frequency. (2 marks)

(c) Given that the velocity of the wave is
320 m/s, calculate the wavelength of
the wave profile shown. (2 marks)

E £ Type here to search ‘ 19°C Mostly cloudy ~ ® ¢
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15. (a) The figure below shows adry cell.

10. Potassium in a photocell emits electrons
when illuminated with orange light.
Tungsten emits electrons only when Brass cap
illuminated with ultra-violet light. State
and explain which metal has a larger
work function. (2 marks)

The following graph represents the
variation of resistance of a certain semi-
conductor material with temperature. Use
the graph to answer questions 11 and 12.

| Eww.arena.co.ke |
0713779527 o
- ~

(i) Name the parts labelled A, B (iii) How long will the heater take

and C. (3 marks) to raise the temperature of

(ii) Explain the purpose of parts

! 11 litres of water from 21°C to
A, CandD inthecell. (3 marks) 2

75°C? (Specific heat capacity of

(iii) State the polarity of end marked water is 4 200 Jkg 'K™').
D. (1 mark) (3 marks)
(iv) Explain why the terminal 17 (a) The figure below shows a metal plate
voltage of the cell is likely to be and a metal grid connected to a high
less than its EMF when in use. voltage potential. When an alpha
(1 mark) source is directed towards the plate

and the grid, a spark is registered by a
scale. Explain what happens between
the plate and the grid. (3 marks)

(b) (1) A lead-acid cell is rated 50 Ah
and supplies a steady current
of 2 A. What does the term
50 Ah’ mean? (2 marks) Metal

_~plate

(ii) State two advantages of lead
acid cell over a dry cell.
(2 marks) ——
. High voltage

16. (a) Describe using a diagram what you
understand by a ring circuit and why

— 4
it is preferred in domestic wiring. ::Tr}: W
(5 marks) +
Grid
(b) Identify and explain the faults in the p—
light circuit shown. (3 marks)

(b) The equation below represents a
nuclea ion proce
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15. The figure below shows a hydraulic
brake system for a car. The area of the
master piston A is 0.75 cm? while the
slave pistons attached to the tyres P, Q, R
and S are of area 3 cm? each. A force of
500 N is applied on the master cylinder.

P
©
A
1O
HOR
Q
(a) Define presssure and give its SI
units. (2 marks)

(b) (i) State the principle of
transmission of pressure in
liquids. (1 mark)

(ii) State two important properties
of the fluid used in the system.
(2 marks)

(iii) Explain why the slave cylinders
are of the same size. (I mark)

(c) Calculate:

(i) The pressure generated in the
master cylinder. (2 marks)

(i) Braking force on each tyre.
(3 marks)

16. (a) In the following figure, a 25 kg
monkey walks on a fallen tree trunk
partly overhanging the edge of a cliff.
The mass of the trunk is 75 kg and its
centre of gravity O is at a distance of
1.1m.

Trunk

(7

)

L.1m
-~

H CIiff

(i) Explain why the trunk does not
tip over when the monkey is at

the position marked A.
(1 mark)

(i) What s the reaction force from
the ground? (2 marks)

(iii) How far beyond the cliff edge
can the monkey walk before
the trunk tips over?

(3 marks)

(b) Two identical blocks M and N of
volume V of the same material are
balanced on the lever arrangement
shown below:

| 30 cm d
-~

[—>|

A

(1) Given that the densities of the
liquid and the blocks are 0.8 g/
cm? and 2.7 cm® respectively,
write expressions for clockwise
and anti-clockwise moments
about the pivot. (3 marks)

(i) Hence or otherwise, determine
the distance d. (2 marks)

v

5 Highlight ~

L4l

& FErase =)

@ 21°C Mostly cloudy ~ =

&

8:41 AM
5/28/2022

B




image11.png
| 5} FORM ONEPHYSICS HANDBOO X | [ TOP MARKpdf x |+ = o X

@] (D File | D:/ADE/LIBRARY/New%20folder%20(2)/TOP%20MARK pdf aQ 98 o= ® :

Add text Y Draw ~ F Highlight ~ & Erase =) 123 S

230 | of282 Q — 4+ ) = {3 Page view AN Read aloud

e if the temperature of the gas in A is
increased. (2 marks)

10. State two factors that can speed up
I evaporation in a given liquid. (2 marks)

B 11. (a) Sketcha graph of acceleration against

mass for a force acting on various

< masses. (1 mark)

SN
(b) Explain the shape of the graph.

Determine the reading on spring balance: (I'mark)
i A [SECTION B (55 marks) )

(i) B (2marks) 12. The motion of smoke particles enclosed

in a smoke cell can be studied using the

8. The figure shows a looped track for a set-up shown below:

stunt car. N
Microscope

Lens

Car /jB\
Lamp o
Smoke
cell

(a) Draw aray diagram to show how the

At some instance, the vehicle passes at smoke particles illuminated.
position B on a loop of radius 3.0 m. (2 marks)
Find the minimum speed of the car at (b) (i) Explain what happens in the
position B, below which the car will fall smoke cell. (2 marks)
off the track. (3 marks)
. . (i) What is the purpose of the
9. Two identical balloons A and B microscope? (1 mark)
containing equal masses of gas at the
same temperature are balanced on the (c) State two factors that affect the
lever system as shown in the figure motion of the particles in the smoke
below. cell. (2 marks)

(d) The diagram shows different states
of matter:

Explain why the lever tips to the right

rena.c

=
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Fimr:lrlhe minimum sPeed of the car at (b) (i) Explain what happens in the
position B, below which the car will fall smoke cell. (2 marks)
off the track. (3 marks)
. . (i) What is the purpose of the
9. Tworujlenncal halloons‘A and B microscope? (1 mark)
containing equal masses of gas at the
same temperature are balanced on the (c) State two factors that affect the
lever system as shown in the figure motion of the particles in the smoke
below. cell. (2 marks)
(d) The diagram shows different states
of matter:
Explain why the lever tips to the right
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. . a . . 14. A simple design of solar heater is shown
> LI in the figure below:
: L) Hot
water
b out
Inside painted
black
(i) Name the processes a,bandc.
(1 mark)
(ii) Explain why solids have a
definite shape but liquids take
the shape of the container in 7
which they are put. (2 marks) - Cold
nsulator
13. The figure below shows a set-up to water
investigate how the pressure of a gas mn
varies with its volume: (a) (i) Why is the inside surface
cale = i ?
Scale -F Glass tube with dry air painted black? (1 mark)
= (ii) The top surface is covered with
| glass while the bottom is an
3 insulating material. Explain the
= choice of these materials. v
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velocity (m/s)

density 1250 kg/m*. What is the volume
of the object? (3 marks)

The figure below shows velocity-time
graph for a body:
A

—
time (s)

v

Sketch the corresponding displacement-
time graph. (2 marks)

(a) State Bernoulli’s principle. (1 mark)

(b) A tube of varying cross-section area
has water flowing steadily with
speeds v, v,, v,and v, through its
sections as shown in the diagram.

Arrange the speeds v, v,, v,and v, in
order, starting with the lowest. (7 mark)

The figure below shows a graph of Force
(N) against extension for a spring with
elastic limit not exceeded:

oy

Force (N)

0 6
Extension (m)

Determine the work done in stretching
the spring. (3 marks)

7. The figure below shows a liquid in a
container:

(a) Explain what happens to the stability
of glass when more liquid is added.
(2 marks)

(b) If the glass is empty, what is its state
of equilibrium? (1 mark)

8. A 20 g marble moving at 40 m/s bounces
off a hard wall at 25 m/s. Given that the
impact lasts for 0.2 seconds, determine
the force of impact. (3 marks)

9. In a smoke cell experiment, bright
specks moving randomly were observed.
Explain the observation. (2 marks)

10. A car speeding downhill at 72 km/h as
shown below.

If the radius of curvature of the road
is 20 m, calculate the apparent weight
of the driver of mass 70 kg at point
A. (Take g = 10 m/s?) (3 marks)

11. A student using two identical pulleys
set up pulley systems (o lifl a load L as
shown.

(1 mark)

ed at the 40
centre of

the mountain

ure at sea
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on its shape and distribution of matter in
it.

+  The position of centre of gravity of a body
plays a key role in its stability.

Revision Questions 12|

1. The figure below shows a uniform plank
of wood suspended on a string such that
it balances when the point of suspension
is G. The forces of gravity acting on its
evenly distributed particles are illustrated
by the vertical arrows.

277777773

o 1ot e 0o 1 4Gy 1y v 9y s
Y vy vyy yvivyvy

(a) What causes the plank to balance?
(b) Why does the plank balance about
point G?

(c) What name is given to point G and
how is it defined?

Answer

(a) The plank balances because the sum
of clockwise moments and that of
anticlockwise moments of the forces of
gravity of the particles about the point G
are equal.

(b) Point G is the position through which the
resultant of all gravitational forces on the
plank acts. Since these forces are acting
downwards, an equivalent force acting

Add text Y Draw

G UG PO GG U TOT TG

(¢) G is called centre of gravity. It is the
point where the weight of the plank acts
through.

2. (a) A student was given the following

regular figures:
i Equilateral
Circle Cylinder Triangle

Use geometrical construction to
locate centre of gravity.

(b)

Answer

® X

Circle Cylinder

4

Equilateral
Triangle

’;ww. arena.co.kel

0713779527

For regular figures, centre of gravity
(COG) is the geometric centre of the
shapes.

(b) Make three holes A, B, and C on the
irregular object and suspend it from
each of the holes as shown below.

32x03=Wx02
W= 32x03

(c) Taking moments about the pivot,
(3.2x0.6) +(4.8x0.1) =W x0.3

v
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When the car is driven over the bridge,
it follows the path of a vertical circle

radius 25.0 m with centre at point
O below the bridge. If the mass of the
car is kg, calculate the normal
reaction force R when:

(1) the car is parked at rest at A.
(I mark)

(ii) the car is passing point A at a
speed of 10.0 m/s. (3 marks)

(c) If the car is driven across the bridge
repeatedly at gradually increasing
speeds, it is found that above a certain
critical speed, the car loses contact
with the road at A, and ‘takes off”.

(i) Explain why this happens.
(1 mark)

(if) Calculate the critical speed for
this particular bridge. (2 marks)

(d) An object in free fall is said to be
‘apparently weightless’. Explain
what this means, illustrating your
answer with reference to the situation
described in this question. (2 marks)

17. (a) (i) Define relative density of a
substance. (1 mark)

(ii) With the aid of a labelled

to determine the relative density
of a liquid using the principle of
moments.

(b) The figure below shows a hot air

balloon of mass 400 kg anchored to
the ground. Density of air is 1.2 kg/
m* and density of hot air is 0.18 kg

m-.

P

N
>7 Hot air balloon

(1) Find the tension in the string.
(3 marks)

(i) Calculate the acceleration with
which the balloon begins to rise
when the string is cut.

(3 marks)

SAMPLE PAPER 1(2)
SECTION A (25 marks)

/rite down the vernier calliper’s reading

in the figure below: (1 mark)

7

(2 marks)

84N

An object of mass 750 g weighs 6.9 N

diagram, describe an experiment when fully immersed in glycerine of

WWw.arena.co.ke
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The mass of a bucket containing sand was
found to be 12 kg. If the volume of the
sand was 2 900 cm’® and that the mass of
empty bucket was 0.3 kg, find the density
of sand.

(2 marks)

Figure (a) shows a steel needle resting on
water surface:

(i) What makes the needle to float in (a)?

(ii) Explain what would happen if the
needle was placed vertically on the
water surface as in figure (b).

(2 marks)

The pressure at the top of a mountain

is found to be 700 mmHg. Calculate

the height of the mountain given that
the density of mercury is 13 600 kg/m®,
density of air 1.25 kg/m® and the pressure
at sea level is 760 mmHg.

(2 marks)

Two samples of bromine vapour are
allowed to diffuse separately under
different conditions: one in a vacuum and

(1 mark)

The figure below shows the flame of
bunsen burner immediately after being
lit from above the gauze:

Gauze

Bunsen burner

Explain why it takes some time before
the flame crosses to the region below.

(2 marks)

The figure below represents a simple gas
thermometer set-up by a student.

Cone. sulphuric acid

Air i/

212
Ay

Glass tube
Test-tube

(a) State any one adjustment to increase
the sensitivity of the apparatus.

(1 mark)
(b) State one advantage of gas

thermometer over mercury in glass
thermometer. (1 mark)

A non- uniform metre rule weighing 0.9 N
is balanced horizontally on a sharp pivot
placed at the 40 cm mark, when a load
of 1.26 N is placed at the 32 cm mark.

’x;ww.arena.co . kel

Determine the position of the centre of
gravity of the metre rule. (3 marks)

The figure below shows a 20 mm column
of air trapped in a long tube closed at one
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