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SECTION A (25 MARKS)

1. The vernier calipers has a negative error of 0.03cm.A student used such a vernier calipers
to measure the diameter of a test tube and read 3.25cm.
a) Sketch the vernier calipers reyng 3.25cm. (2 marks)

............. ?,,V/1 t4l

*z.f.f.r.%fm ............... Suale &} acﬂ.c)..fj.'lw..s....r.@;z 0..Qlr...@. X2 sstE 0l
0 ffl /)UW ‘.f C’)Iﬂ—}flﬂ»’ {'}VI'\P....(.H'.J.’\ &W«TJ] Sb‘rm Ae.q
..a?.m! W"."'szf...f?u....fé‘.af 57 M, 5 ) T

7 U Cl(“(’ ... (s....]n.l,..m...fﬁuﬁf‘ L, Méf duw. f.Shne

risg...pe mendde. . A r.sp.ﬂces_...r.f.‘g @..qr... Mao. SWRL. oo
3. In an experiment to determme Brownian motion in liquids pollen grains were suspended
in water as shown in Figure 1.and its movement observed using a hand lens.
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4. Figure 2. Shows a simple form of a diving board
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Figure 2.

The diver has a mass of 40kg. Calculate the magnitude of force acting at A and B if the

board is uniform and has a mass of 20 kg (4 marks)
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5. Iceis heated from a temperature of -5° C to water at 15° C. Sketch a graph on the axes
below to show the variation of its volume with temperature. (2 marks)
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6. A solid copper sphere will sink in water while a hollow copper sphere of the same mass

may float. Explain this observation. (2 marks)
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7. Figure 3. shows a Bunsen burner
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8. A stone is thrown vertically upwards with a velocity u from the top of a cliff of height

20m falls to the ground below .Take the ground as the zero level, sketch a displacement-

time graph in the axes below. (2 marks)
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9. The figure 4. (a) below shows a spring fixed on a bench vertically. A mass of 0.5kg is
placed on top as shown in Figure 4.(b).
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Fig. 4(a) Fig. 4(b)
In (a) the height h, of spring is 6cm while in (b), the height h;= 4cm.Calculate the energy
stored in the spring in (b). ,\f‘ - E3 marks
Lz k=0 fzke ELZ. Y XR80x (0:0R)...

prosninnasantatinnigy 53

e )\,T ................... }'{..'.’.).:.." . S ) | SE e nwmon M ..........
oM A—— SRSUN A5 X » 100 £ | SOS—— eV bovevenns
................................... 4:;3.50'\4!"{‘1 =..0 C‘bI

©Mokasa 2018



10. The Figure 5.below shows a double-decker bus.

Figure 5.

Explain how the stability of the bus can be increased. (2 marks)
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11. Define Mechanics as a branch of Physj\cs. (1 mark)
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SECTION B (55 MARKS)

12. a) A stone of mass 500g is attached a string of length 50cm and which will break when
the tension on the string is 105 N. The stone is whirled in a vertical circle in
anticlockwise direction. The axis of rotation is 175¢cm above the ground as shown in
Figure 6.

175cm

Ground level

Figure 6.
The speed of rotation is slowly increased until the string breaks.

(1) Explain why the string is likely to break when it is passing the lowest point.
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(i) Calculate the linear velocity of the stone at the point where the string breaks.

£ (3 marks
...... ’l”mzftrﬂf'\"}\r\hw:l@m?s
................... A N
S RRF LT P LTTLPPSPYEPPACREITPPPRY T P
....... D5 L oGy X TR
IR ... S, T T
...................... o T S R
L AOEL NS B
7

©Mokasa 2018



(b) Below is a graph of r (m) against v (m/s). Given that v =r
A
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13. (a) Figure 7. Shows a set up of apparatus used to verify Charles Law.
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Figure 7. . oL

(1) State one function of Sulp ic aci 1n%e,>\2 x (1 marks)
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(b) A bicycle pump, with its exit hole closed, contains 80cm’ of air at 760 mmHg
pressure and a temperature of 7°C.When the air has been compressed to 38cm’ under
1720 mmHg pressure, its temperature rises. Calculate the rise in temperature. (3 marks)
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14. (a) Define the term specific latent heat of vaporization of a substance. (1 mark)
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(b) Water of mass 200g at a temperature of 5°C was added into an insulated copper
calorimeter of mass 60g.Steam at 100°C was passed through the water for some time.
When the calorimeter and its content were weighed again, the mass was found to be
266g.Given that specific heat capacity of water is 4200J/Kg K, specific heat capacity of
Copper is 390J/Kg K, specific latent heat of vaporization of steam is 2.26 x 10%J/Kg and
the final temperature of the mixture was T°C.

(i) Determine the expression for the heat gained by water in the calorimeter . )
s ¢ 10 (2marks)
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(iii)  Calculate the mass of steam which condenses to water. (1 mark)

/

........................................................................
............................................................................................................
............................................................................................................
............................................................................................................

(iv)  Determine the expression for the heat lost by steam as it condenses to water at T° C.

(3 marks)
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(v) Determine the final temperature, T&attamed (3 marks)
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15. (a) Draw a block and tackle pulley system with a velocity ratio 5 (1 mark)
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(b) A block and tackle of V.R 5 is used to raise a load of 400N through a height of 10m.If
the work done against friction is 1000J. Calculate;

(1) Work done by effort / (2 marks)

R e T R R R R R R R )
...............................................................................................................
...............................................................................................................

................................................................................................................

(i1) The effort applied if the efficiency is 80%. / (3 marks)
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......................................................... E:_ CO:’_ CF(,{\/\’/
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...............................................................................................................

(c) The Figure 8. shows part of a hydraulic press. The plunger is the position where effort is
applied while the Ram piston is the position where the load is applied. The plunger has a
radius r (m) while the Ram has a radius of R (m). When the plunger moves down a distance d,
the ram piston moves up a distance D.

Ram piston
of radius (R)

radiusr

Figure 8.
Derive an expresgsion ( the veloc1 ratlo (V R) in te sof R (3 marks)
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...............................................................................................................

16. A railway truck of mass 2.4 tonnes travelling at a velocity of 4.7m/s collides with a
stationary truck m on a level track. After collision the two trucks move together with
common velocity of 1.2m/s. Calculate,

(1) The mass m of the stationary truck. ‘ (2 marks)
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(i)  The original kinetic energy of the first truck / (2 marks)
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(iii)  The total kinetic energy of both trucks after collision. Account for the apparent

loss in kinetic energy. - (3 marks)
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(b) The figure 9. shows a wooden block of dimensions S0cm by 40cm by 20cm held in
position 40cm below the surface of water, by a string attached to the bottom ofa
swimming pool. The density of the block is 600kg/m3 and density of water is 1 g/em’.

- - L T T 40cm -~ e B o
= 7 — —
i = -
- 20cm = = -
e L—Wooden block
- - P
TR
50cm —
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Figure 9. String — -
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A A

(i) State the three forces acting on the block and write an equation linking them when the

blocl:j i%"stationa,ry (2mark)
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(ii) Calculate Upthrust on the block : (2 marks)
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(iii) Determine the Tensiop on the string. (2 m;rksw .
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............................................................................................................

(¢) Determine the pressure on the bottom surface of the block / ] (2 marks)
?” ) fa = 09X1000 X160 = 3000 N\m\

............................................................................................................
............................................................................................................

............................................................................................................

(d) The figure 10. shows a diagram of a hydrometer which is suitable for measuring
density of liquids varying between 0.8 and 1.2g/crn3.

™
hydrometer —¢

A0 29 hro}’

/ Stem

- 2 -
g8 |- 2 ﬁlcm
! Air *
Wide bulb
lead shots
Figure 10.

(i) Indicate on the diagram the label corresponding to 0.8 and 1.2 g/cm’. (1 mark)

(i) State one function of lead shots (1 mark)
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