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Instructions 

· The question paper consists of 6 questions.

· Answer all the questions.

· Answer section A on the answer sheet provided AND section B on folio sheets. 
· Rule off after each question in Section B.

· A non-programmable calculator may be used.

· Number the answers correctly according to the numbering system 
· A data sheet is provided for your use.

· LO 2,3 AS 1,2, 3

_________________________________________________________________________

SECTION A

- Answer on the answer sheet -

QUESTION 1: One-word questions

1.1
The ability of an object to resist change in its state of motion.



(1)
1.2
The line joining the centers of curvature of a lens. 




(1)

1.3
The type of graph that represents the mathematical relationship between electrostatic force and magnitude of one of the charges involved.


(1)













[3]

QUESTION 2: False Statements

CORRECT the statement by writing down ONLY the incorrect section correctly.

2.1
Newtons First Law states that an object will remain at rest or continue with uniform motion unless acted on by a zero resultant force.




(2)
2.2
You hear dogs bark clearer at night due to the resonance of sound waves.

(2)

2.3
The force between two charges is directly proportional to the masses of the charges and inversely proportional to the square root of the distance between the charges.(2)













[6]
QUESTION 3: Multiple choice

3.1 Which of the following refer to Newton’s third Law of motion?

i) the pairs of forces are action- reaction pairs

            ii)       they have different magnitudes;


iii)
they act in opposite directions;


iv)
they act on different objects;


v)
they act simultaneously.

A.
All are correct

B.
iii , iv, v correct

C.
i, iii, iv, v correct

D.
i, ii, iv, v correct









3.2
A guitar string is held down at the middle while it is vibrating. The note that will be heard will have
A.
Double the frequency, double the wavelength and a higher pitch

B.
Half the frequency, twice the wavelength and a lower pitch

C.
Double the frequency, half the wavelength and a higher pitch




D.
The same frequency, the same pitch and half the wavelength
3.3
The equivalent units for Electric field strength are …

A. 
m(V and C(N




B.
V(m-1 and N(C

C.
V(m and J(C




D.
V(m-1 and N(C-1











        [ 3 x 2 = 6 ]
        SUB – TOTAL: 15
SECTION B

QUESTION 4

4.
A bullet of mass 2 g is fired horizontally into a stationary wooden block of mass 1 kg.

The bullet strikes the wooden block at a velocity of 490 m·s-1. The impact causes the block-bullet system to slide a distance of 20 cm from its original position before

coming to rest. Assume the block experiences a constant frictional force.
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4.1
Draw a free-body diagram of the block-bullet system. Show and label ALL

the forces acting on the block-bullet system while it is moving.


(3)
4.2
Assume, while the block-bullet system is moving, it experiences a constant

acceleration of –2,4 m·s-2, calculate the force of friction.



(4)
4.3
Name and state the law, in words, that can be used to calculate the velocity

of the block-bullet system immediately after impact.




(3)
4.4
Calculate the magnitude of the velocity of the block-bullet system immediately after  

    
impact.










(5)












         [15]  

QUESTION 5
5.
Cayler is given a converging lens to study the types of images it can form. She sets up the lens and finds that an object, of height 30mm, a distance of 90mm from the lens, creates an inverted image exactly 50mm from the lens.
5.1 Draw an accurate ray-diagram and use it to determine…

5.1.1
The focal length of the lens






(5)
5.1.2 The height of the image   







(1)
5.2
Calculate the magnification of the lens






(3) 

5.3
Bantu blows over the top of a 150cm pipe that has both ends open, creating a sound wave. If the speed of sound in air is 340m.s-1,
Calculate the following.

5.3.1
the wavelength of the third harmonic





(2)

5.3.2
the frequency of the third harmonic





(3)


.

5.3.3
the fundamental frequency







(1)
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QUESTION 6

6.1
Two graphite coated polystyrene spheres have charges 3nC and 5nC respectively.  The distance between their centres is 10mm.

6.1.1
Calculate the force between the spheres
.





(4)

6.1.2
The spheres touch each other and are then moved back so that they are 15 mm apart.  Calculate the new charge on each sphere.




(3)

6.1.3
Calculate the net electric field at a point Z which is exactly half way between the two spheres in the diagram below. 







[image: image2]
(3)

6.2
Draw the electric field pattern between two charges of Q and 2Q respectively.
(4)

6.3
Give the formula that you will use to calculate the electrical potential of the system described in 6.2.









(1) 
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