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SHORT QUESTIONS

Answer these questions on this paper.

For the following multiple choice questions, mark the letter for the correct answer with a ring.  
The following questions 1 to 3 all refer to the information below.

A student measures the mass of a ball of plasticine as 20.0 g.  She places the ball into a measuring cylinder containing 45.0 ml water and finds the water rises to 55.0 ml.  

A second student removes the water and then rolls the piece of plasticine into a pencil-shape.  He then cuts the pencil-shape into three pieces of unequal lengths.  He puts the three pieces together on a balance to find the combined mass. Then he uses a measuring cylinder containing 65.0 ml water to measure the combined volume of the three pieces.  






1. The mass of the three combined pieces X, Y and Z, will be:

(a) between 10.0 and 20.0 g




(b) exactly 20.0 g

(c) between 20.0 g and 22.0 g

(d) between 22.0 g and 30.0 g





(2)
2. The final volume in the measuring cylinder with X, Y and Z will be:

(a) Exactly 55.0 ml

(b) between 55.0 ml and 65.0 ml

(c) between 65.0 ml and 75.0 ml

(d) exactly 75.0 ml






(2)

3. Which statement about the density about these five plasticine pieces is true? 

(a) The ball will have a greater density than all the others.

(b) Piece Z will have less density than all the others.

(c) Piece W will have less density than all the others.

(d) Pieces X and Y will have equal density. 



(2)
Use the following diagrams to answer the next two questions:

4. In which of the following vector diagrams is 
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?
(a) (i)

(b)  (ii)

(c)   (iii)

(d)
(iv)

(2)

5. In which of the diagrams is 
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(a) (i)

(b)  (ii)

(c)   (iii)

(d)
(iv)

(2)
6. For each of the following calculations give the answer with the correct number of significant figures or decimal places.  Do not forget the units.

(a) 2.528 cm  +  93.4 mm 
____________________________

(b) 9.823 g/cm3 ×6.1×10−3 cm3
____________________________

(c) 234 m/s ÷ 84 s

____________________________

(d) 5.72×103 g − 3.462×10−3 g
____________________________(8)

7. Convert these measurements into the new given units.  Give answers in standard scientific notation.

(a) 204.0 kg =
________________  mg



(1)
(b) 503.8 cm3 =
________________  litres



(1)
(c) 0.0025 m3 =
________________ dm3



(1)
(d) 25.9 litres =
 ________________ kilolitres


(1)
(e) 60 km/h =
_________________ m/s



(2)

8. Themba leaves his hostel and walks along a straight road towards his lecture room. After 4 minutes he realizes that he has forgotten his Physics lecture notes. He turns back and returns to his hostel. His position as a function of time is plotted on the following graph:

Use the graph to answer the following questions:
(a)
At which point/s (A, B, etc)  was Themba’s velocity zero?

(1)

(b)
Between which two points of the journey did Themba have the largest speed? Explain how you arrived at your answer.




(2)



(c)
What was the total distance of Themba’s journey?


(2)


(d)
On the axes below, sketch a velocity-time graph for his motion.
 (3)


[image: image4]
(e)
On the axes below, sketch an acceleration-time graph for his motion.(2)
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TOTAL SHORT QUESTIONS 34 marks
_____________________________________________________________________

LONG QUESTIONS 

Answer in your green answer books
Answer these questions in the answer book provided.  You may write in pencil.  Show all explanations and working for calculations.

Question 1
(8 marks)

In the laboratory students have a box of small iron cubes and need to find the mass of one.  They used a triple beam balance with an uncertainty of 0.05g.  Their results are shown below: 

Student # 1
Mass readings for cube in grams


Reading 1

7.92 g



Reading 2

7.86 g



Reading 3

8.01 g



Average mass  = 7.90012 g 

Student # 2
Total mass of 25 cubes = 197.50 g


Therefore mass of 1 cube =   

=7.9g
(a) Each student lost marks for the way they reported their final result.  Suggest the corrections each student should make.





(2)

(b) Calculate the percentage error for each student’s measurement.

(4)

(c) Which student has a better estimate of the mass of a single cube?  Give a reason.









(2)

Question 2
(17 marks)

A food scientist is measuring the density of the some sweets she has made.  
(a)
She measures the densities of two samples, A (2.28 g/cm3) and B (2.06 g/cm3).  The estimated uncertainty in the measurements was 
[image: image6.wmf]±

0.10 g/cm3.  Is it possible that these two samples were from the same type of sweet?  Explain your answer with the help of a number line graph.   




(7)
(b)
A 30 cm3 piece of another type of sweet (C) was found to have a mass of 120 g.  What would be the mass of sample (D) with volume 75 cm3 of the same material? Explain why you do each step of your calculation, no credit will be given for simply applying a formula. 





 (6)
(c)
In the third experiment, she finds that Sample E has half the mass of Sample F, while Sample F has 4 times the volume of E.  If the density of Sample F is      3.2 g/cm3, what is the density of the second sample?



(4)
 

Question 3
(9 marks)

Use the information in the table for both parts of the question

(a) A student measured the density of a metal object and found it was 8.5 ± 0.6 g/cm3.  
Use the information in the table to find which metal this object could possibly be made of.






(3)


(b) A miner finds a rock with some gold embedded (enclosed) in it.  He finds the mass of the rock, together with the gold, to be 69.90 g and its volume to be 23.17 cm3.  The miner knows the density of this type of rock is 2.831 g/cm3.   Calculate the amount of gold (in grams) which is in the rock.  
(6)

Question 4
(12 marks)
A helicopter in search for a stolen car travels for 66 km on a bearing of 1300, then for 30 km on a bearing of 3300, and then for 20 km south. Use the method of components, to find the resultant displacement of  the helicopter.               (12)
Question  5
(17 marks)
Two railway stations Kelso and Hidcote are 28.010 km apart. A passenger train takes off from rest at Kelso and accelerates at 1.25 ms-2 for 12.0 s. The train then travels at constant velocity for another 30 minutes. It then slows down and comes to a stop at Hidcote. Assume that the train travelled along a straight path.

(a)
Find the speed of the train after 12.0 s.





(4)

(b)
Determine the distance travelled by the train while at constant speed.
(4) 

(c)
Calculate the distance over which the train decelerated


(4)

(d)
Calculate the acceleration as it slows to a stop




(2)

(e)
Calculate the time taken for the whole journey




(3)

Question 6  (Use magnitude of g = 9.80 ms-2 )

(15 marks)


Nontando stands on the edge of a bridge, which is 32.0 m above the water level. She throws a ball vertically upwards at 11.0 ms-1. Ignore the effects of friction and take upward movement to be positive and the initial position to be the zero position.


[image: image7]
(a) Write down the velocity and acceleration of the ball at its maximum height.
(2)

(b) Calculate the velocity of the ball when it lands on the water.


(4)

(c) At the instant the ball was thrown by Nontando, a boat travelling at  a constant 20 ms-1 was 80 m away from the bridge. (See diagram). Determine whether the boat can reach the ball before the ball falls into the water.

(6)

(d) Sketch a position-time graph to show the motion of the ball


(3)
Question 7  (Use magnitude of g = 9.80 ms-2 )

(8 marks)


A basketball player throws a ball with an initial velocity of 8.0 ms-1 at an angle of 80° to the horizontal.   After 1.12 seconds the ball enters the basketball hoop on its way back down towards the ground.  
(a) Calculate the vertical height of the hoop above the thrower’s hands.                                                    (4)



(b) Find  the horizontal distance between the thrower’s 
      hand and the  hoop.                                              (4)
TOTAL LONG QUESTIONS  86 marks.
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