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PART A

FOR EACH OF THE FOLLOWING QUESTIONSIN PART A, ENTER THE MOST APPROPRIATE RESPONSE ON
THE OMR SHEET.

Al

A2.

A3.

A4,

Consider a satellite in a stable circular orbit around the Earth. The radius of the orbit is equal to
twice the radius of the Earth. It is observed that the contents of the satellite appear to be
weightless. Which one of the following statements best describes the reason for the apparent
weightlessness?
(A) Thegravitational force of the Earth on the satellite’ s contentsis so small asto be
negligible.
(B) The Satellite’s contents experience a ‘ heavenly body’ force that is equal and opposite to
the gravitational force of the Earth.
(C) The speed of the satellite is so great that the gravitational force of the Earth on the
satellite’ s contentsis negligible.
(D) The gravitational force of the Earth acts on the satellite and its contents to provide the
necessary centripetal acceleration. Thus both the satellite and its contents arein ‘freefall’.
(E) The necessary centripetal acceleration is provided by the satellite’ s rockets engines, thus
the gravitational force no longer influences the satellite’ s contents.

Which one of the following statements is EAL SE for a satellite in a stable circular orbit around
the Earth?

(A) The speed of the satellite depends on the Universal Gravitational Constant.

(B) The speed of the satellite depends on the mass of the Earth.

(C) The speed of the satellite depends on the mass of the satellite.

(D) The speed of the satellite depends on the radius of the orbit.

(E) The speed of the satellite depends on the height of the satellite above the Earth’ s surface.

A stoneistied to the end of astring and whirled in avertical circle so that the stone always has a
constant speed. Which one of the following statementsis FAL SE?
(A) The period of the stone’s circular motion is constant.
(B) Thetension in the string varies throughout the circle.
(C) Thestringismost likely to break when the stone is at the top of the circle.
(D) The magnitude of the centripetal acceleration of the stone is constant throughout the circle.
(E) Thevelocity of the stone changes throughout the circle.

A heavy boy and alight girl are sitting on a massive see-saw (teeter-totter) at distances from the
pivot point such that the see-saw is balanced. (Assume the see-saw is balanced when no riders are
onit.) If both the girl and the boy move forward so that they are each now one-half their original
distances from the pivot point, what will happen to the see-saw?

(A) Thesidethe boy issitting on will tilt downward.

(B) Thesidetheqgirl issitting on will tilt downward.

(C) Theside with the shortest distance between the pivot point and the child will tilt

downward.
(D) Theside with the longest distance between the pivot point and the child will tilt downward.
(E) The see-saw will remain balanced.

continued on Page 3...
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A5.

AG.

AT.

A8.

A9.

A10.

Complete the following statement: A force that acts on an object is said to be conservative if

(A) it obeys Newton's Laws of Mation.

(B) itresultsinachangein the object’ s kinetic energy.

(C) itawaysactsinthedirection of motion of the object.

(D) thework it doeson the object isindependent of the path of the motion.

(E) thework it doeson the object isequal to the increase in the object’ s kinetic energy.

A stationary bomb explodes in gravity-free space breaking into a number of small fragments.
Which one of the following statements concerning this event is true?

(A) Kinetic energy is conserved in the process.

(B) Thefragments must have equal kinetic energies.

(C) Thesum of the kinetic energies of the fragments must be zero.

(D) The vector sum of the linear momenta of the fragments must be zero.

(E) Thevelocity of any one fragment must be equal to the velocity of any other fragment.

Which one of the following statements is correct concerning the impulse experienced by an
object?

(A) Impulse equalsthe rate of change of the object’ s momentum.

(B) Impulse equalsthe product of the net force acting on the object and the object’s

displacement.

(C) Impulse equals the change in the object’ s momentum.

(D) Impulse equalsthe rate of change of the object’ s kinetic energy.

(E) Impulse equalsthe product of the net force acting on the object and the object’ s vel ocity.

A boy and agirl are riding on a merry-go-round that is turning at a constant rate. The boy is near
the outer rim and the girl is closer to the centre. Which one of the following statements is correct?
(A) Thegirl has greater angular acceleration than the boy.
(B) Thegirl has greater angular velocity than the boy.
(C) Thegirl has greater centripetal acceleration than the boy.
(D) Thegirl has greater tangential speed than the boy.
(E) Thegirl and boy have equal angular velocities.

When analyzing the condition for rotational equilibrium of a body, one takes the sum of the
torques about an axis of rotation. This axis of rotation

(A) must pass through the body’ s centre of gravity.

(B) must pass through the line of action of the forces acting on the body.

(C) must pass through the centre of the body.

(D) must pass through the point about which the body is rotating.

(E) may be chosen anywhere.

Two uniform solid spheres, A and B, have the same mass. The radius of sphere B is twice that of
sphere A. The axis of rotation passes through the centre of each sphere. Which one of the
following statements concerning the moments of inertia of these spheresis true?

(A) The moment of inertia of sphere A is one-fourth that of sphere B.

(B) Themoment of inertiaof sphere A isone-half that of sphere B.

(C) Themoment of inertia of sphere A is5/4 times that of sphere B.

(D) The moment of inertia of sphere A is5/8 times that of sphere B.

(E) Thetwo spheres have equal moments of inertia.

continued on page 4 ...
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PART B
FOR EACH OF THE FOLLOWING PROBLEMS, B1 TO B5, ON PAGES4 TO 6, WORK OUT THE SOLUTION IN
THE SPACE PROVIDED AND ENTER YOUR ANSWERS ON PAGE 6.

ONLY THE ANSWERSWILL BE MARKED. THE SOLUTIONSWILL NOT BE MARKED.

B1. A child of mass 25.0 kg is sitting on a horizontal merry-go-round at a distance of 1.10 m from its
centre. The merry-go-round rotates at a constant rate and the child has a speed of 1.35 m/s.
Calculate the magnitude of the net force exerted on the child.

B2. A man pushes a 100-kg box across alevel floor at a constant speed of 2.00 m/s by applying a
horizontal force on the box. The average power supplied by the man onto the box is 392 W.
Calculate the magnitude of the average force that the man exerts on the box.

continued on page5 ...



Physics 111.6 Midterm Test #2

Student No.:
November 16, 2000; Page 5

B3. A bicyclewhed of radius 0.700 misrolling without slipping on a horizontal surface with an

angular speed of 12.6 rad/s. The cyclist then applies the brakes uniformly and the bicycle comesto
astopin 5.00 s. How far did the bicycle travel during the 5.00 s of braking?

B4. A box isdragged at a constant velocity along a T =250 N
horizontal floor by means of a rope which is attached
to the box and held at an angle of 25.0° above the
horizontal as shown. The tension in the ropeis 250 N.
Calculate the work done by the friction force on the

box when the box moves a horizontal distance of
1.25m.

continued on page6 ...
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B5. A uniform bar, of length 0.800 m, is attached by africtionless hinge to awall so that it isfree to
rotate in avertical plane. The bar is held horizontal by a vertical force of 10.0 N applied at a point
that is 0.600 m from the hinge. Calculate the mass of the bar.

< 0.800 m >

Hinge
: 0.600 m :‘10.0 N

ANSWERSFOR PART B

ENTER THE ANSWERSFOR THE PART B PROBLEMSIN THE BOXESBELOW.

THE ANSWERSMUST CONTAIN THREE SIGNIFICANT FIGURESAND THE UNITSMUST BE GIVEN.
ONLY THE ANSWERSWILL BE MARKED. THE SOLUTIONSWILL NOT BE MARKED.

Bl

B2

B3

B4

B5

continued on page 7 ...
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PART C

IN EACH OF THE PART C QUESTIONSON THE FOLLOWING PAGES, GIVE THE COMPLETE SOLUTION AND
ENTER THE FINAL ANSWER IN THE BOX PROVIDED.

THE ANSWERSMUST CONTAIN THREE SIGNIFICANT FIGURESAND THE UNITSMUST BE GIVEN.

SHow YOUR WORK —NO CREDIT WILL BE GIVEN FOR ANSWERSONLY. EQUATIONSNOT PROVIDED ON
THE FORMULAE SHEET MUST BE DERIVED.

USE THE BACK OF THE PREVIOUS PAGE FOR YOUR ROUGH WORK.

C1l. Anexpressway off-ramp curve of radius 50.0 m is banked at an angle of 22.0°. Calculate the speed
at which a car can negotiate the curve when there is no friction between the car’ stires and the road
surface. Include afree body diagram of the forces on the car in your solution.

continued on page 8 ...
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C2. A child of mass 20.0 kg is sitting at rest on a playground swing.

The child is holding aball of mass 2.50 kg. The child now throws

the ball horizontally with avelocity of 12.0 m/s. Calculate the
maximum height, h, to which the centre of gravity of the child on

the swing rises above her original position. (Ignore any frictional

effects and ignore the mass of the swing itself.) ﬁ 1h

continued on page 9 ...
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C3. A 4.60-kg brick is suspended by alight string that is wound around a
pulley. The brick is released from rest and falls to the floor below. Asit pulley
does so the pulley rotates and the string unwinds from the pulley. The
pulley may be considered a solid disk of radius 1.50 m and mass
2.00 kg. (Assume the pulley has a frictionless axle and the string does brick
not slip on the pulley.) Draw free body diagrams for the brick and the
pulley and cal culate the magnitude of the angular acceleration of the
pulley as the brick isfalling.

END OF EXAMINATION



