IB Questionbank Physics	1
1.	A skydiver of mass 80 kg falls vertically with a constant speed of 50 m s–1. The upward force acting on the skydiver is approximately
A.	0 N.
B.	80 N.
C.	800 N.
D.	4000 N.
(Total 1 mark)

 
2.	Joseph runs along a long straight track. The variation of his speed v with time t is shown below.
		file_0.wmf


	After 25 seconds Joseph has run 200 m. Which of the following is correct at 25 seconds?


Instantaneous speed / m s–1
Average speed / m s–1
A.
8 m s–1
8 m s–1
B.
8 m s–1
10 m s–1
C.
10 m s–1
8 m s–1
D.
10 m s–1
10 m s–1
(Total 1 mark)



3.	A car of mass 1000 kg accelerates on a straight, flat, horizontal road with an acceleration
a = 0.3 m s–2.
The driving force F on the car is opposed by a resistive force of 500 N.
		file_1.wmf


	The net (resultant) force on the car is
A.	200 N.
B.	300 N.
C.	500 N.
D.	800 N.
(Total 1 mark)



4.	A tennis ball of mass m moving horizontally with speed u strikes a vertical tennis racket. The ball bounces back with a horizontal speed v.
		file_2.wmf


	The magnitude of the change in momentum of the ball is
A.	m(u + v).
B.	m(u – v).
C.	m(v – u).
D.	zero.
(Total 1 mark)

 
5.	A brother and sister take the same time to run up a set of steps. The sister has a greater mass than her brother. Which of the following is correct?


Has done the most work
Has developed the greatest power
A.
brother
brother
B.
brother
sister
C.
sister
brother
D.
sister
sister
(Total 1 mark)



6.	A nuclear power station produces 10 GW of electrical power. The power generated by the nuclear reactions in the core of the reactor is 25 GW. The efficiency of the power station is
A.	15 %.
B.	35 %.
C.	40 %.
D.	60 %.
(Total 1 mark)

 
7.	The graph shows the variation with time t of the acceleration a of an object.
		file_3.wmf


	Which of the following is the change in velocity of the object in the time interval 0 to 4 s?
A.	–8 m s–1
B.	–4 m s–1
C.	+4 m s–1
D.	+8 m s–1
(Total 1 mark)



8.	A car accelerates from rest. The acceleration increases with time. Which graph shows the variation with time t of the speed v of the car?
file_4.wmf


(Total 1 mark)

 
9.	Which of the following is the condition for a body to be in translational equilibrium?
A.	The resultant force on the body in any direction is zero.
B.	The velocity of the body in any direction is zero.
C.	No external force is acting on the body.
D.	No work is done on the body.
(Total 1 mark)



10.	The graph shows the variation with force F of the extension s of a spring.
		file_5.wmf


	The work done in changing the extension of the spring from 3.0 cm to 6.0 cm is
A.	15 N cm.
B.	30 N cm.
C.	45 N cm.
D.	60 N cm.
(Total 1 mark)

 
11.	A force F is applied to a body moving along a straight line. A resistive force f acts on the body.
Both forces act along the same straight line as the motion of the body. The rate of change of momentum of the body is equal to
A.	F – f.
B.	F.
C.	F + f.
D.	f.
(Total 1 mark)



12.	A wooden block is sliding down an inclined plane at constant speed. The magnitude of the frictional force between the block and the plane is equal to
A.	zero.
B.	the magnitude of the weight of the block.
C.	the magnitude of the component of weight of the block parallel to the plane.
D.	the magnitude of the component of the normal reaction parallel to the plane.
(Total 1 mark)

 
13.	Which of the following is a correct statement of Newton’s second law of motion?
A.	A force acting on a body is proportional to the mass of the body.
B.	The rate of change of momentum of a body is equal to the net external force acting on the body.
C.	The momentum of a body is proportional to the net external force acting on the body.
D.	A force acting on a body is proportional to the acceleration of the body.
(Total 1 mark)



14.	A ball of weight W is travelling horizontally towards a vertical wall. It strikes the wall and rebounds horizontally. The change in the magnitude of the momentum of the ball is ∆p. Which of the following is the magnitude of the impulse that the ball imparts to the wall?
		file_6.wmf


A.	W + ∆p
B.	W – ∆p
C.	W
D.	∆p
(Total 1 mark)

 
15.	Two objects undergo an inelastic collision. Which of the following is correct in respect of both the conservation of momentum and the conservation of total energy of the system?


Momentum
Total energy
A.
conserved
not conserved
B.
conserved
conserved
C.
not conserved
not conserved
D.
not conserved
conserved
(Total 1 mark)



16.	Which of the following quantities can be determined from a speed-time graph of a particle travelling in a straight line?
A.	Only the magnitude of the acceleration at a given instant
B.	Both the velocity and the acceleration at a given instant
C.	Only the distance travelled in a given time
D.	Both the distance travelled in a given time and the magnitude of the acceleration at a given instant
(Total 1 mark)

 
17.	Which of the following is a correct definition of work?
A.	Product of force and distance
B.	Product of force and distance moved in the direction of the force
C.	Product of power and time
D.	Product of force and displacement
(Total 1 mark)

 
18.	Samantha walks along a horizontal path in the direction shown. The curved part of the path is a semi-circle.
		file_7.wmf


	The magnitude of her displacement from point P to point Q is approximately
A.	2 m.
B.	4 m.
C.	6 m.
D.	8 m.
(Total 1 mark)

 
19.	Which of the following may be determined from a speed-time graph?
A.	Displacement
B.	Distance
C.	Power
D.	Force
(Total 1 mark)

 
20.	Stephen pushes two boxes P and Q, that stay in contact, along a rough table, with a force F of 30 N.
Box P has a mass of 2.0 kg and box Q has a mass of 4.0 kg. Both boxes move with constant speed.
		file_8.wmf


	The resultant force on box Q is
A.	0 N.
B.	5.0 N.
C.	15 N.
D.	30 N.
(Total 1 mark)



21.	A ball is thrown vertically upwards and comes down again. Air resistance is negligible. Which of the following graphs shows how the gravitational potential energy EP varies with time t?
file_9.wmf


(Total 1 mark)

 
22.	A pump extracts water from a well of depth h at a constant rate of R kg s–1. What is the power required to raise the water?
A.	file_10.wmf
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C.	file_11.wmf
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(Total 1 mark)



23.	A cart of mass M is on a horizontal frictionless table.
		file_13.wmf


	The cart is connected to an object of weight W via a pulley. Which of the following is the acceleration of the cart?
A.	file_14.wmf
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C.	file_16.wmf
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D.	0
(Total 1 mark)



24.	A raindrop falling from rest at time t = 0 reaches terminal velocity. Which graph best represents how the speed v varies with time t?
file_17.wmf


(Total 1 mark)



25.	The graph shows how the displacement d of an object varies with time t. The tangent to the curve at time t1 is also shown.
		file_18.wmf


	Which of the following gives the speed of the object at point P?
A.	the gradient at P
B.	the shaded area
C.	file_19.wmf
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(Total 1 mark)



26.	A ball falls vertically and bounces off the ground. Immediately before impact with the ground the speed of the ball is u. Immediately after leaving the ground the speed is v.
		file_21.wmf


	Which of the following expressions is the ratio of file_22.wmf
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(Total 1 mark)



27.	A railway engine of mass m moves along a horizontal track with uniform speed v. The total resistive force acting on the engine is F.
		file_27.wmf


	Which of the following is the power of the engine?
A.	file_28.wmf
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B.	Fv
C.	file_29.wmf
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D.	file_30.wmf
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(Total 1 mark)

 
28.	A gas atom strikes a wall with speed v at an angle θ to the normal to the wall. The atom rebounds at the same speed v and angle θ.
		file_31.wmf


	Which of the following gives the magnitude of the momentum change of the gas atom?
A.	zero
B.	2mv sinθ
C.	2mv
D.	2mv cosθ
(Total 1 mark)

 
29.	A net force of magnitude 4.0 N acts on a body of mass 3.0 kg for 6.0 s. The body is initially at rest. Which of the following is the speed of the body after the 6.0 s interval?
A.	0.50 m s–1
B.	2.0 m s–1
C.	4.5 m s–1
D.	8.0 m s–1
(Total 1 mark)

 
30.	Two steel balls, of mass M and 2M, fall at constant speeds in a tube filled with oil.
		file_32.wmf


	Which of the following correctly compares the magnitudes of the net force and of the drag (resistance) force on the two balls?


Net force
Drag force
A.
same
same
B.
same
different
C.
different
same
D.
different
different
(Total 1 mark)



31.	A skydiver jumped out of an airplane. On reaching a terminal speed of 60 m s–1, she opened her parachute. Which of the following describes her motion after opening her parachute?
A.	She went upwards for a short time, before falling to Earth at a speed of 60 m s–1.
B.	She continued downwards at 60 m s–1, but hit the ground with less force.
C.	She continued to fall but reached a new terminal speed of less than 60 m s–1.
D.	She went upwards for a short time, before falling to Earth at a speed of less than 60 m s–1.
(Total 1 mark)

 
32.	The graph is a speed versus time graph for an object that is moving in a straight line.
		file_33.wmf


	The distance travelled by the object during the first 4.0 seconds is
A.	80 m.
B.	40 m.
C.	20 m.
D.	5 m.
(Total 1 mark)



33.	The diagram shows a girl attempting (but failing) to lift a heavy suitcase of weight W. The magnitude of the vertical upwards pull of the girl on the suitcase is P and the magnitude of the vertical reaction of the floor on the suitcase is R.
		file_34.wmf


	Which equation correctly relates W, P and R?
A.	W = P + R
B.	W > P + R
C.	W < P + R
D.	W = P = R
(Total 1 mark)

 
34.	Objects A and B collide together. They end up joined together and stationary. During the collision, a force +F is exerted on object A by object B. According to Newton’s third law, there will also be a force of
A.	–F acting on object B.
B.	–F acting on object A.
C.	+F acting on object B.
D.	+F acting on object A.
(Total 1 mark)



35.	A lift (elevator) is operated by an electric motor. It moves between the 10th floor and the 2nd floor at a constant speed. One main energy transformation during this journey is
A.	gravitational potential energy → kinetic energy.
B.	electrical energy → kinetic energy.
C.	kinetic energy → thermal energy.
D.	electrical energy → thermal energy.
(Total 1 mark)

 
36.	A student is sitting on a chair. One force that is acting on the student is the pull of gravity. According to Newton’s third law, there must be another force which is
A.	the upward push of the chair on the student.
B.	the downward force on the student.
C.	the downward push of the chair on Earth.
D.	the upward force on Earth.
(Total 1 mark)



37.	A ball, initially at rest, is dropped in the air from a great height. Air resistance is not negligible.
Which of the following graphs best shows the variation with time t of the acceleration a of the ball?
file_35.wmf


(Total 1 mark)



38.	The graph below shows the variation with time t of the velocity v of an object moving along a straight line.
file_36.wmf


	The displacement of the object between t = 0 s and t = 6.0 s is
A.	2.0 m.
B.	12 m.
C.	20 m.
D.	24 m.
(Total 1 mark)



39.	A constant force of magnitude F is applied to a mass m for a time interval ∆t. The magnitude of the impulse given to the mass equals
A.	file_37.wmf
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(Total 1 mark)

 
40.	Two carts of different mass m and M are connected by a spring. They are pushed together such that the spring is compressed.
		file_40.wmf


	After the carts are released, the cart of mass m moves with velocity v. The change in the momentum of mass M is
A.	mv.
B.	–mv.
C.	Mv.
D.	–Mv.
(Total 1 mark)



41.	A lamp of weight W is suspended by a wire fixed to the ceiling. With reference to Newton’s third law of motion, the force that is equal and opposite to W is the
A.	tension in the wire.
B.	force applied by the ceiling.
C.	force exerted by the lamp on the Earth.
D.	force exerted by the Earth on the lamp.
(Total 1 mark)

 
42.	A constant force acts on a mass that is initially at rest. Which of the following graphs best shows how the kinetic energy EK of the mass changes with the work W done on the mass? Friction is negligible.
file_41.wmf


(Total 1 mark)



43.	Two balls of different mass are dropped from the top of a tall building one after the other. The distance between the balls
A.	increases with time.
B.	depends on the initial velocity only.
C.	remains constant.
D.	depends on the mass of the balls.
(Total 1 mark)



44.	The graph shows how the velocity of a particle varies with time.
		file_42.wmf


	Which of the following graphs correctly shows how the acceleration of the particle varies with time?
file_43.wmf


(Total 1 mark)



45.	A rubber ball, travelling in a horizontal direction, strikes a vertical wall. It rebounds at right angles to the wall. The graph below illustrates the variation of the ball’s momentum p with time t when the ball is in contact with the wall.
		file_44.wmf


	Which of the following statements is true?
A.	The shaded area is equal to the force exerted by the wall on the ball.
B.	The shaded area is equal to the force exerted by the ball on the wall.
C.	The gradient is equal to the force exerted by the wall on the ball.
D.	The gradient is equal to the force exerted by the ball on the wall.
(Total 1 mark)

 
46.	If a moving object is subject to a constant force, which of the following can be correctly deduced from Newton’s first law?
A.	The object continues to move with a changing velocity.
B.	The object continues to move with a constant velocity.
C.	The object continues to move with a changing direction.
D.	The object continues to move in the same direction.
(Total 1 mark)



47.	A ball is thrown vertically upwards from the ground. The graph shows the variation with time t of the vertical displacement d of the ball.
file_45.wmf


 
	Which of the following gives the final displacement after time T and the average speed between time t = 0 and time t = T?
Displacement
Average speed
A.
0
0
B.
0
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0
(Total 1 mark)



48.	A general expression for Newton’s second law of motion is
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What condition is applied so that the law may be expressed in the form F = ma?
A.	The mass m is constant.
B.	The acceleration a is constant.
C.	The force F is constant.
D.	The direction of the force F is constant.
(Total 1 mark)

 
49.	Mandy stands on a weighing scale inside a lift (elevator) that accelerates vertically upwards as shown in the diagram below. The forces on Mandy are her weight W and the reaction force from the scale R.
file_49.wmf


The reading of the scale is
A.	R + W.
B.	W.
C.	R.
D.	R – W.
(Total 1 mark)



50.	Two spheres of masses m1 and m2 are moving towards each other along the same straight-line with speeds v1 and v2 as shown.
file_50.wmf


	The spheres collide. Which of the following gives the total change in linear momentum of the spheres as a result of the collision?
A.	0
B.	m1v1 + m2v2
C.	m1v1 − m2v2
D.	m2v2 − m1v1
(Total 1 mark)

 
51.	A frictionless trolley of mass m moves down a slope with a constant acceleration a. A second similar frictionless trolley has mass 2m. The acceleration of the second trolley as it moves down the slope is
A.	file_51.wmf
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B.	a.
C.	2a.
D.	4a.
(Total 1 mark)



52.	The graph below shows the variation with time t of the velocity v of an object moving on a straight-line.
file_52.wmf


	Which of the graphs below best represents the variation with time t of the acceleration a of the object?
file_53.wmf


(Total 1 mark)



53.	The variation with time of the vertical speed of a ball falling in air is shown below.
file_54.wmf


	During the time from 0 to T, the ball gains kinetic energy and loses gravitational potential energy DEp. Which of the following statements is true?
A.	DEp is equal to the gain in kinetic energy.
B.	DEp is greater than the gain in kinetic energy.
C.	DEp is equal to the work done against air resistance.
D.	DEp is less than the work done against air resistance.
(Total 1 mark)



