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 SEQ CHAPTER \h \r 1
Properties of Matter

Question 1     (17 marks)
(a) For each of the following calculations give the answer with the correct number of significant figures or decimal places.  Do not forget the units.

(i) 20.9 mm + 20.9 cm  

(2)

(ii) 0.1790 mm2 ( 1.04 mm

(2)

(iii) 1.00 ( 103 g ( 999.0 cm3

(2)

(iv) (7.05 ( 0.01) g + (6.0 ( 0.5) g 

(3)


(b) For each of the following, convert the measurement into the given units and give your answer in standard scientific notation 

(i) 640 (m 
mm
(2)

(ii) 10.08 kg 
mg   
(2)

(iii) 0.0078 m3 
dm3 
(2)

(iv) 0.067 g/cm3  
g/dm3 
(2)
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(a) The accompanying table shows four independent measurements of the mass of Sipho’s cell phone, using an equal arm balance and standard mass pieces of 1 gram and 10 grams. 

(i) Explain why the independent measurements of the mass of Sipho’s cell phone are slightly different.
(2)
    


    

(ii) On the rider scale below indicate the positions of the rider for the first and fourth measurements (marked * on the table) of Sipho’s cell phone.   
Mark clearly which is measurement 1 and measurement 4.
(2)





(b) Two blocks A and B are joined and their length measured as shown below. Some of the ruler markings below B are not showing. 
















For each block give the length and uncertainty to the correct number of decimal places.  Show your readings and the working.

(i) Block A: Length ______________________   Uncertainty______________ 
(2)





(ii) Block B: Length ______________________   Uncertainty______________ 
(4)

Question 3    (16 marks)

(a) Lunga collects metal cans for recycling. He measures the total mass of the cans to be 16.2 kg. Using the method of water displacement he finds the total volume to be 6000 cm3.

(i) What is the mass of each cm3 of the metal? (Use a diagram and explain your reasoning.)
[4]
















(ii) He can sell the cans as scrap metal for R3000 per ton, how much money can he make? (1 ton = 1 x 103 kg)
[4] 








(b) Steve has two samples in the laboratory. The first has four times the volume of the second, while the density of the second is one third the density of the first. If the second sample has a mass of 250g, what is the mass of the first? 
[8]
Question 4  (24 marks)       Refer to the table of densities given below
(a) Imagine that you have equal volumes each of lead and aluminium. Which piece would have the larger mass? Explain your reasoning.                                             [3]









(b) Lwazi measures the mass and volume of a R5 coin in the lab and obtains the following values:               mass = 6.950 ± 0.005g            volume = 0.78 ± 0.05 cm3


(i) Find the percentage error in 
the mass 

[2]
the volume 

[2]
The number given by   
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[2] 
(ii) Give the meaning of the number 
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[3]
(iii) Find the density of the R5 coin and give the uncertainty with your answer. 
[6]






(iv) Use the table of densities above to find which metal(s) this object could possibly be made of. Explain your answer. 
[6]
Graphs of motion
Question 5 (16 marks)
The motion of a lift (elevator) in a building (as shown in the diagram on the right) is shown in the following graph. Answer the following questions.  Take UPWARD motion to be positive.


































(a) Describe the motion of the lift/elevator, as it moves between all of the floors, during each of the six stages (1 to 6) shown on the graph.     
[10]

Stage 1: _________________________________________________________

Stage 2: _________________________________________________________

Stage 3: _________________________________________________________

Stage 4: _________________________________________________________

Stage 5: _________________________________________________________

Stage 6: _________________________________________________________

(b) Which floor does the lift go past when it is at the zero position? Explain.
[4]










(c) On which floor does the lift start? ________________________________________
[2]
Question 6  (15 marks)

(a) For an acceleration-time graph, the area between time axis and the graph would be equal to: (Circle the letter representing the correct answer).

(A)
The average acceleration
(B)
The average velocity
(C)
The change in position
(D)
The change in velocity
[3]

(b) The engine of a moving car stops working as the car reaches the base of a hill, and the car begins to slow down as it goes up the next hill.  A graph of its velocity versus time for this is shown below. 
[image: image3.emf]velocity versus time
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From the graph, calculate:

(i) The displacement of the car over 10 s.




[4]

(ii) The distance covered by the car in 10 s.




[1]

(iii) The acceleration of the car in 10 s.





[5]

(iv) Describe what is happening to the car during the last 3 s?


[2]


Question  7 (14 marks)
Complete the graphs below, by drawing in the missing graphs, where each row represents identical motion:









[image: image4]




(c) A taxi begins to roll down a hill with a constant acceleration. The velocity of the taxi after 2 seconds is shown in the table below. Complete the table, by filling in the missing values.

[4]
	Time (s)
	Δt (s)
	Velocity (m/s)
	Δv (m/s)
	Acceleration (m/s2) 

	0.0
	
	0.0
	
	

	2.0
	
	1.5
	
	


Kinematics
Question 8      (19 marks)
A motorcycle, starting from rest, has an acceleration of 2.6 m/s2.  After the motor cycle has travelled 120 m in a straight line, it slows down at a rate of 1.5m/s2 until its velocity is 12 m/s.   

(a) What is the maximum velocity of the motor cycle? 




[4]
(b) What is the total time that the motorcycle travels?




[9]
(c) On the axes below, sketch the position-time, velocity-time and acceleration-time graphs for this motion.









[6]



Question 9   (11 marks)
Take the magnitude of the acceleration due to gravity (g) to be 9.8 m/s2
A girl throws a ball from the edge of a balcony which is 15.0 m above the ground.  She throws it with a velocity of 12.5 m/s vertically upwards and the ball reaches a height of 8.0 m above the balcony, then it falls straight down to the ground. 
Take UPWARDS as positive direction and the zero position to be her hand:  

(a) What is the displacement from where of the ball at maximum height?
__________
(1)

(b) What is the displacement of the ball when it on the ground?
___________
(1)

(c) What distance does the ball travel?
___________ 
(2)

(d) What is the acceleration of the ball when at maximum height?
___________
(1)

(e) What is the acceleration of the ball as it passes the balcony on the way down. ______
(1)

(f) Calculate the final velocity of the ball just as it hits the ground.

(5)


Question 10
(8 marks)
 Take the magnitude of the acceleration due to gravity (g) to be 9.8 m/s2
A soccer player makes a long kick, so the ball leaves his boot at 22.0 m/s at an angle of  40.0o to the horizontal. (Take upwards as positive) 
(a)
What time will it take for the ball to reach the ground again?  


(5)



(b)
How far from the kicker will the ball land?





(3)
Vectors

Question 11 (11 marks)
A hot air balloon is descending (dropping down) with a velocity of 3 m/s downward in the presence of a wind that is blowing with a velocity of 4 m/s east. The balloon is initially positioned 60 m above point A on the ground.
(a) On the diagram below draw vectors showing the resultant velocity of the balloon.  
(3)
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(b) Calculate the magnitude and angle from the vertical of the resultant velocity of the balloon.











     (4)






(c) Calculate the distance between point A (directly below the balloon at the start) and point B where the balloon lands. 


                                                                 (4)

Question 12
(6 marks) 
Two vectors A and B are shown in the diagram on the right. 
Answer the two questions below, by circling the letter representing the correct answer:

Which one of the vectors below represents A + B ?



(a) Which one of the vectors below represents the equilibrant of A – B?




Question 13
(13 marks)
The diagram below shows the magnitudes and directions of vectors A, B, and C. 
(a) Show, by calculation, which one of the vectors A, B, and C has the largest magnitude of the East or West component?    


                                                   (3)










(b) Use the method of components to find the magnitude and direction of vector 
D = A + B + C. 








(10)  
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�
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Ground� EMBED Equation.3  ���
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Metal�
Density (g/cm3)�
�
Aluminium�
2.70�
�
Tin�
7.31�
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Iron�
7.86�
�
Nickel �
8.90�
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Copper�
8.92�
�
Silver�
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Lead�
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�
Gold�
19.30�
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