HKAL Extra Exercise : Part 1 Mechanics

Chapter 1 Kinetmatics
1.1
Physical Quantities

Dimension

1.
If u and v represent speeds, x and y distances, t a time and a an acceleration, which of the following equations is dimensionally correct ?




A.
x2 + y2 = uvt2


B.
v = a/t + yt


C.
ux = (x + y)/t


D.
av = (x – y)2t3

Vector and Scaler

2.
Which of the following is/are scalar quantities ?


(1)
weight


(2)
pressure


(3)
moment of inertia



A.
(1) only



B.
(3) only



C.
(2) and (3) only



D.
(1), (2) and (3)
1.3
Error Treatment

3.
A vernier caliper is used to measure the diameter of a piece of wire. The following readings were obtained :

mean zero reading

0.1 
[image: image1.wmf]±

 0.2 mm, and

mean apparent diameter
10.1 
[image: image2.wmf]±

 0.2 mm.


The diameter of the wire should be written as



A.
10.0 
[image: image3.wmf]±

 0.2 mm.




B.
10.0 
[image: image4.wmf]±

 0.4 mm.




C.
10.2 
[image: image5.wmf]±

 0.2 mm.




D.
10.2 
[image: image6.wmf]±

 0.4 mm.

4.
The formula T2 = 4π2l/g is used to calculate the acceleration due to gravity g. If the maximum percentage error of l = 4 %, the maximum percentage error of T = 2 %, then the maximum percentage error for g will be 



A.
2 %.




B.
6 %.




C.
8 %.




D.
12 %.

5.
To determine the area of cross-section of a metal wire, a student measures its diameter and obtains a value of 2.2 mm, subject to an error of 
[image: image7.wmf]±

0.2 mm. Which of the following is the most appropriate way of expression the result ?



A.
3.8
[image: image8.wmf]±

0.69 mm2




B.
3.80
[image: image9.wmf]±

0.35 mm2



C.
3.80
[image: image10.wmf]±

0.691 mm2



D.
3.801
[image: image11.wmf]±

0.346 mm2
6.
In an experiment to measure the density of steel, a steel sphere was used. The following measurements were obtained :



Mass of the sphere = 300 mg
[image: image12.wmf]±

1 mg



Diameter of the sphere = 0.37 cm
[image: image13.wmf]±

0.01 cm


Estimate the percentage error in the calculated value of the density of steel.



A.
2 %




B.
8 %




C.
10 %




D.
11 %

7.

The period of oscillation, T, of a simple pendulum is related to its length, l, by the formula 
[image: image14.wmf]g
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. To find experimentally the acceleration of free fall by using a simple pendulum, a student takes the following measurements :



time for 30 oscillations : 28.9
[image: image15.wmf]±

0.2 s,



length of the pendulum : 0.271
[image: image16.wmf]±

0.001 m.


Which of the following is the most appropriate way of expressing the result ?



A.
11.5 
[image: image17.wmf]±

 0.2 m s-2



B.
11.5 
[image: image18.wmf]±

 0.12 m s-2



C.
11 
[image: image19.wmf]±

 0.2 m s-2



D.
11 
[image: image20.wmf]±

 0.12 m s-2
8.
In an experiment to determine the period of oscillation, T, of a simple pendulum, the time, t, for a number of complete oscillations is taken. It is found that the time for 50 complete oscillations is 103.7 
[image: image21.wmf]±

 0.5 s. Which of the following statements is/are correct ?

(1)
The percentage reading error in t can be reduced by counting 60 oscillations.


(2)
The error in T is the same as that in t.


(3)
The period T determined should be quoted as 2.07 
[image: image22.wmf]±

 0.01 s.



A.
(1) only



B.
(3) only



C.
(1) and (3) only



D.
(1), (2) and (3)

9.
Which of the following will give rise to a rnadom error in experimental measurement ?

(1)
using an improperly “zeroth” spring balance to measure the weight of a mass
(2)
using a fast-running stop watch in keeping time
(3)
using a accurate ruler to measure distance



A.
(1) only



B.
(1) and (2) only



C.
(2) and (3) only



D.
(1), (2) and (3)

10.
The radius of the bore of a capillary tube can be determined by introducing a small quantity of mercury into the capillary. It is possible to measure the length of the mercury thread to within 5 % and the mass of the mercury used to within 3 %. Assuming negligible error in the density of mercury, the percentage error in the calculated diameter of the capillary bore is at most




A.
2 %.




B.
4 %.




C.
8 %.




D.
11 %.

1.4
Kinematics Definitions

Velocity

11.
The velocities of the longitudinal and transverse waves produced by an earthquake are 6.0 km s-1 and 10.0 km s-1 respectively. A seismograph records the arrival of the transverse waves 61 s before that of the longitudinal waves. How far away was the earthquake ?




A.
244 km




B.
366 km




C.
610 km




D.
915 km

Relative Velocity

12.
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Two bodies X and Y are moving with constant velocities in the directions indicated by the arrows. At time t = 0, they are at the positions shown. At time t = 2 s, the magnitude of the velocity of Y relative to X is




A.
0 m/s.




B.
6 m/s.




C.
8 m/s.




D.
9 m/s.

13.
A man is walking due west at 2.00 m/s on the deck of a ship streaming south at 1.73 m/s. In what direction will the man be walking relative to the surface of the earth?



A.
S 35.0∘W




B.
S 40.9∘W



C.
S 49.1∘W




D.
S 55.0∘W

14.



[image: image24.wmf]water

current

X

Y

Z



A boy wished to swim across a river with parallel banks as shown in the diagram above. Assuming the water current is flowing at 0.6 m/s, and the swimming speed of the boy is 1.0 m/s, along which direction should the boy swim if he wishes


(1)
to reach the opposite bank in the shortest time ?


(2)
to take the shortest route to the opposite bank ?




  (1) shortest time
(2) shortest route



A.
   X


 Y



B.
   X


 Z



C.
   Y


 X



D
   Y


 Z
15.
When a man is running due south, he feels that the wind is blowing towards him from the west. What is the actual direction of the wind?




A.
from north-east




B.
from south-east




C.
from north-west




D.
from south-west

Acceleration

16.
A football player is running at a velocity of 5 m/s due south. After a violent collision with another player, he is moving at a velocity of 4 m/s due east. Which of the following arrows best represents the direction of his change of velocity ?




A.
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B.







[image: image27.wmf]


C.







[image: image28.wmf]


D.







[image: image29.wmf]
17.
Two ships X and Y travel with equal speeds. X moves East and Y moves North. Which of the following best gives the direction of the velocity of Y relative to X ?




A.
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B.







[image: image32.wmf]



C.







[image: image33.wmf]



D.







[image: image34.wmf]
Velocity-time graph (v-t graph)

18.



[image: image35.wmf]0

v

t



The velocity v of a particle varies with time t as shown. Which of the following graphs best represents the variation of the displacement s of the particle with time t?


A.



B.



C.



D.
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Bouncing ball with energy loss

19.
A ball bounces up and down from the floor. Which of the following graphs shows the variation of its displacement x with time t?


Diagram NOT to scale


A.


  B.
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C.


  D.
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20.



[image: image44.wmf]displacement

time

0



The graph shown is a possible representation of the relation between displacement and time for the motion of

(1)
a ball dropped vertically onto a hard, smooth and horizontal surface, where it undergoes elastic collisions.

(2)
the spot on the screen of a CRO when a linear time base is operating.

(3)
a mass, attached to a spiral spring, pulled vertically downwards and then released.



A.
(2) only


B.
(3) only 


C.
(1) and (2) only


D.
(1), (2) and (3) 
21.
A ball bounces up and down on the ground in the vertical direction. Which of the following graphs best describes the variation of its velocity v with time t ?


A.



B.
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C.



D.
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22.
A ball of mass m is projected vertically downwards with speed v from a certain height and rebounds from the ground back to the same height. Which of the following statements is/are correct ? (Neglect air resistance)

(1)
The collision between the ball and the ground is not perfectly elastic.

(2)
The loss in energy of the ball in the collision is mv2 .

(3)
If the ball is projected vertically upwards from the same height with the same speed, it would rebound to a greater height.



A.
(1) only



B.
(3) only



C.
(1) and (2) only



D.
(2) and (3) only

1.5
Linear Motion

Constant Acceleration

23.
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An object accelerates uniformly along a straight line from X to Z where Y is the mid-point of XZ. It passes X and Y with speeds u and v respectively. What is its speed when it passes Z ?




A.
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B.
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C.
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D.
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Free falling

24.
Two bodies are allowed to fall freely from the same location, one of which is released a short time before the other. If the air resistance can be neglected, while they are falling,

(1)
the two bodies have the same acceleration.

(2)
their speeds always differ by the same amount.

(3)
their distance of separation is changing with time.


A.
(1) only


B.
(1) and (2) only


C.
(2) and (3) only


D.
(1), (2) and (3)

25.
When an object falls freely, its potential energy



A.
increases during the fall.




B.
decreases during the fall.

C.
is at a minimum at the beginning of the fall.

D.
is at a maximum at the end of the fall.

26.
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Two small spheres A and B of masses 2 kg and 1 kg respectively are released from rest at heights 4h and h above the ground as shown. Which of the following statements is/are correct ? (Assume air resistance is negligible)

(1)
The acceleration of sphere A is the same that of sphere B.

(2)
The time taken for sphere A to reach the ground is four times that of sphere B.

(3)
The kinetic energy of sphere A when reaching the ground is double that of sphere B.



A.
(1) only



B.
(3) only



C.
(2) and (3) only



D.
(1), (2) and (3)
27.
Two small identical objects P and Q are released from rest from the top of a building 180 m above the ground. Q is released 2 s after P. Neglecting air resistance, what is the maximum vertical separation between P and Q in the air ?




A.
30 m




B.
90 m




C.
100 m




D.
120 m

Falling in a viscous liquid

28.
The velocity v of a small steel ball falling in a viscous liquid inside a long vertical tube varies with time t, as follows:
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Which of the following graphs best represents the variation of the viscous force F acting on the body?


A.



B.
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C.



D.
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29.
An object is thrown vertically upward and experiences an air resistance opposing its motion with magnitude proportional to its speed. Which of the following graphs best represents the variation of the velocity, v, of the object with time, t, starting from the moment when the object leaves one’s hand up to the time when it returns to the ground ? (Take downward as positive.)


A.



 B.
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 D.
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1.6
Parabolic Motion

Projectile trajectory

30.
Three bombs are released from a bomber flying horizontally with constant acceleration to the right. They are released from rest (relative to the bomber) one by one at one-second intervals. Neglecting air resistance, which of the following diagrams correctly shows the positions of the bomber and the three bombs at a certain instant ?


A.


   B.




[image: image64.wmf] 
[image: image65.wmf]

C.


   D.
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33.
An object is thrown horizontally from the top of a cliff at a speed 15 m/s. If the gravitational acceleration g = 10 m/s2, what will be the speed of the object after 5 s?




A.
15 m/s




B.
50 m/s




C.
52 m/s




D.
55 m/s

31.
Projectiles X and Y are launched simultaneously from the top of a cliff. X is launched horizontally with speed 30 m/s, and Y is launched at an angle of 60∘above the horizontal with speed 60 m/s. (The motion of both X and Y is in the same plane.) Which of the following statements is/are correct ?

(1)
X and Y travel equal vertical distances in equal times.

(2)
X and Y travel equal horizontal distances in equal times.


(3)
X and Y never meet.


A.
(1) only



B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only

32.



[image: image68.wmf]X

Y

Z

h

4 m

12 m


A particle is released from X and slips down a smooth curve to Y, at the edge of a table 4 m high, where it travels horizontally. It then leaves the table and travels freely under gravity until it hits the ground at Z, at a horizontal distance of 12 m from Y. The vertical distance, h, of X above Y is




A.
4 m.




B.
5 m.




C.
8 m.




D.
9 m.

34.
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A sphere is projected downwards from A with speed of 15 m/s at an angle of 60∘to the horizontal. The sphere rebounds from the ground, first at B and then at C. If the collisions are perfectly elastic, the horizontal distance BC is equal to 




A.
10 m.




B.
20 m.




C.
30 m.




D.
520 m.

35.
A particle is projected horizontally from a table with an initial speed u and attains a speed v just before hitting the ground. What is the horizontal distance travelled by the particle during the flight ? (Neglect air resistance.)




A.
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C.
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D.
It cannot be found as the vertical distance fallen is not known.

36.
A small object is thrown horizontally towards a vertical wall 1.5 m away. It hits the wall 3.0 m below its initial horizontal level. At what speed does the object hit the wall ? (Neglect air resistance.)



[image: image73.wmf]1.5 m
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A.
1.9 m s-1




B.
7.7 m s-1



C.
8.0 m s-1



D.
9.6 m s-1
37.
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Two identical coins P and Q are placed at the edge of a table. At the same instant, P is pushed slightly and falls vertically to the ground while Q is projected horizontally and reaches the ground through a parabolic path (as shown). Which of the following statements is/are correct ? (Neglect air resistance)

(1)
P and Q reach the ground at the same time.


(2)
P has a greater acceleration than Q.
(3)
P and Q have the same horizontal speed on reaching the ground.



A.
(1) only



B.
(1) and (2) only



C.
(2) and (3) only



D.
(1), (2) and (3)

38.
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A boy is whirling a stone, tied to a piece of string, in a vertical circle as shown above. The string suddenly breaks at P. Which of the paths (I – V) represents a possible path for the stone from just before the string breaks until the stone hits the ground?




A.
I




B.
II




C.
III




D.
IV

39.
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A hunter aims his gun at a target which is at rest at point M, and his gun makes an angle θ with the horizontal. Exactly as the gun is fired the target drops from M with zero initial velocity. If the bullet is to strike the target, the angle θ depends on

(1)
h, the vertical height of the target above the level of the gun.

(2)
d, the horizontal distance of the gun from the target.


(3)
m, the mass of the bullet.


A.
(1) only


B.
(1) and (2) only


C.
(2) and (3) only


D.
(1), (2) and (3)

40.
A stone is projected at an angle of 30∘to the horizontal with an initial kinetic energy E. Neglecting air resistance, when the stone is halfway up, its kinetic energy is




A.
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KEY:

1 – 10 : ACBCA, BACDB,

11 – 20 : DBCCC, CCCAA,

21 – 30 : CAADB, ACCCD,

31 – 40 : CDDCC, CAABC.
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