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SECTION A: (25 MARKYS)
Answer all the questions in this section in the spaces provided.

Figure 1 shows a measuring cylinder, which contains water initially at level A.
A solid of mass 0.32g is immersed in the water, the level rises to B.
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Determine the density of the solid. (Give your answer to 3 significant figures). (2mks)

The figure 2 below shows part of micrometer screw gauge with 50 divisions on the

thimble scale. Complete the diagram to show a reading of 5.73mm. (Imk)
Figure 2
3. In the set up shown below, it is observed that the level of the water initially rises before

starting to drop when the flask is dipped in ice cold water.
Glass tube ——fl Water level

-

Cork

-----

Explain this observation.

(2mks)
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4, When a Bunsen burner is lit below wire gauze, it is noted that the flame initially burns
below the gauze as shown in Figure (i). After sometime, the flame burns below as
well as above the gauze as shown in Figure (ii).

Explain this observation. (2mks)

5. The reading on a mercury barometer at a place in 690mm. The barometer contains
some air which exerts a pressure of 15SNm™=. What is the pressure at the place Nm™.
(Density of mercury is 1.36 x 104kgm™). (3mks)

6. Figure below shows a graph of how the vertical height through which a machine raises
a mass 30kg varies with time.

- ki e

[~

Physics Paper 1 3 Kirinyaga Central



10.

Determine the power output of the machine after 40 seconds. (3mks)

Figure below shows a ball projected horizontally. Use the diagram to answer question
7 and 8.
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A player taps the ball and makes it spin in anticlockwise direction as it moves.

Show the new path followed by the ball. (Imk)

Explain how the ball attains the new path above. (2mks)

A constant force is applied to a body moving with a constant speed. State one
observable change in the state of motion of the body likely to occur? (Imk)

The figure below is a uniform bar of length 2.0m pivoted near one end. The bar is
balanced horizontal by a spring. oy

20em Spring
b
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11.

12.

Given that the tension on the spring is 1.2N, determine the weight of the bar. (3mks)

The figure below shows a long tube filled with water. The open end is then covered
with a cardboard and tube is inverted. It is observed that the water in the tube does
not spill out.
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Card board

Explain the observation. (Imk)

A steel ball of mass 0.05kg was placed on top of a spring on a level ground. The spring
was then compressed through a distance of 0.2m.

__________ To.2m

If the spring constant is 15N/m. Calculate the maximum height reached when the
spring is released. (3mks)
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13.

14.

The volume of inflated balloon is observed to reduce when the balloon is placed inside
a refrigerator. Use the kinetic theory of gases to explain this observation.  (1mk)

SECTION B: (55 MARKYS)

(a)

(b)

(©)

(d)

The figure below shows a displacement-time graph of the motion of a particle.

c-
0 Time t(s)
Describe the motion of the particle in the region. (3mks)
A hot air balloon falling through the air attains terminal velocity after a
short-time. State the reason why it attains terminal velocity. (Imk)
State Newton’s second law of motion. (Imk)

A ball of mass 0.2kg is thrown vertically upwards with velocity of 8ms™.
The air resistance is 0.5N. Determine:
(i)  the resultant force on the ball as it moves up;
(Take acceleration due to gravity g = 10ms™2). (2mks)
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(i)  the acceleration of the ball. (3mks)

(iii)  the maximum height reached by the ball. (2mks)

15. (a) Draw a single pulley arrangement with a velocity ratio of 2. (2mks)

(b)  Figure shows a wheel and axle being used to raise a load W by applying an
effort F. the radius of the large wheel is R and of the small wheel r as shown.
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(i)  Shows that the velocity ratio (V.R) of this machine is given by R/r. (3mks)
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(i)  Given that r = 5cm, R = 8cm, determine effort required to raise a load of
20N if the efficiency of the machine is 80%. (4mks)

(iii) It is observed that the efficiency of the machines increases when it is used
to lift large loads. Give a reason for this. (1mk)

16. (a) (i) Define the term latent heat of fusion. (Imk)

(i) 9816J of heat energy is required to completely convert m kg of ice at 0°C
to steam. Determine the value of m. (Take latent heat of fusion of ice =
2.34 x 10°kg™"; specific heat capacity of water = 4200Jkg k™!, latent heat
of vaporization of steam = 22.26 x 106Jkg™). (4 marks)

(b)  The cooling curve shown in figure below is for a pure substance.
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(i)  What is the melting point of the substance? (1mk)

(i)  Explain what happens in the region. (3mks)

(c) A beaker containing ether was placed on some water on a wooden block.
Air was then blown through the ether using a pump as shown in figure below.

Air —»
Water
Wooden block
State and explain what observation is made after sometime. (2mks)

17.  (a) When the temperature of water reaches the boiling point, bubbles rise to the
surface.
(i)  State what is contained in the bubbles. (Imk)

(i)  State the reason why bubbles rise to the surface only at the boiling point.
(1mk)
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(b)  Figure below shows a graph of vapour pressure against the temperature of water
vapour at Kerugoya town where mercury barometer indicates a height of 650mm.

(i)  Determine the atmospheric pressure of the town in Nm™.
(Take g = 10m/s? and density of mercury = 13600kg/m3). (3mks)

(i)  Use the graph to determine the boiling point of water in the town. (1mk)

(c)  The pressure of helium gas of volume 10cm? decreases to one third of its original
value at constant temperature. Determine the final volume of the gas. (3mks)
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18.

(a)

(b)

One of the factors that affect the centripetal force is the mass of the body.
State two other factors. (2mks)

A mass of 400q is rotated by a string at a constant speed V in a vertical circle of
radius 100cm. The minimum tension in the string is 7.2N which is experienced
at point T.

T
(i)  Determine the velocity V of the mass at point T. (3mks)
(i)  Determine the maximum tension in the string. (2mks)
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(c)  The anchor of a ship is made of steel and has a weight of 3200N in air. A ship
floating in water is held by the anchor submerged in water. (Density of steel is

8000kgm™).

Calculate.

(1)  The volume of the anchor. (2mks)
(i)  The up thrust on the anchor. (2mks)
(ili)  The apparent weight of the anchor. (2mks)
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