
Physics 161      

Exam #2       ANSWER KEY 

Dr. Dennis Drew     Wednesday, April 14, 2004 
 
 
Mark the correct answer for each question directly on the exam and on the answer 
sheets provided.   Turn in both the answer sheet and the exam.  
 

 

1. A 3.0-kg block moves up a 40° incline with constant speed under the action of a 
26-N force acting up and parallel to the incline. What magnitude force must act 
up and parallel to the incline for the block to move down the incline at constant 
velocity?  Hint: friction. 

a. 14 N 
b. 12 N 
c. 16 N 
d. 18 N 
e. 25 N 

 
2. A book is placed on a chair. Then a videocassette is placed on the book. The floor 

exerts a normal force  

a. on all three. 
b. only on the book. 
c. only on the chair. 
d. upwards on the chair and downwards on the book. 
e. only on the objects that you have defined to be part of the system. 

 

3. When the vector sum of three co-planar forces, A, B and C, is parallel to A, we 
can conclude that B and C 

a. must sum to zero. 
b. must be equal and opposite. 
c. must have equal and opposite components perpendicular to A. 
d. must have equal and opposite components parallel to A. 
e. must have equal and opposite components parallel and perpendicular to A. 



4. For a plane to be able to fly clockwise in a horizontal circle as seen from above, in 
addition to exerting a force downwards on the air 

a. it must be increasing its speed. 
b. it must exert a force on the air that is directed to the plane’s left side. 
c. it must exert a force on the air that is directed to the plane’s right side. 
d. it does not need to exert a force: it must only move the wing flaps out. 
e. it only needs to deflect the air without exerting any additional force on the 

air. 

 

5. A force acting on an object moving along the x axis is given by 

 Fx = (14x – 3.0x2) N 

where x is in m. How much work is done by this force as the object moves from 
x = –1 m to x = +2 m? 

a. +12 J 
b. +28 J 
c. +40 J 
d. +42 J 
e. –28 J 

 

6. Two vectors A and B are given by A = 5i + 6j + 7k and B = 3i – 8j + 2k. If these 
two vectors are drawn starting at the same point, what is the angle between 
them? 

a. 106° 
b. 102° 
c. 110° 
d. 113° 
e. 97° 

 

7. Carts A and B have equal masses and travel equal distances D on side-by-side 
straight frictionless tracks while a constant force F acts on A and a constant force 
2F acts on B. Both carts start from rest. The velocities vA and vB of the bodies at 
the end of distance D are related by 

a. vB = vA. 
b. vB = 2 vA. 
c. vB = 2 vA. 
d. vB = 4 vA. 
e. vA = 2vB. 



8. A 2.5-kg object suspended from the ceiling by a string that has a length of 2.5 m 
is released from rest with the string 40° below the horizontal position. What is 
the tension in the string at the instant when the object passes through its lowest 
position? 

a. 11 N 
b. 25 N 
c. 42 N 
d. 18 N 
e. 32 N 

 

9. A 2.0-kg block slides down a fixed, rough curved track. The block has a speed of 
5.0 m/s after its height above a horizontal surface has decreased by 1.8 m. 
Assume the block starts from rest. How much work is done on the block by the 
force of friction during this descent? 

a. –14 J 
b. –12 J 
c. –10 J 
d. –16 J 
e. –25 J 

 

10. A particle is acted upon by only two forces, one conservative and one 
nonconservative, as it moves from point A to point B. The kinetic energies of the 
particle at points A and B are equal if 

a. the sum of the works of the two forces is zero. 
b. the work of the conservative force is equal to the work of the 

nonconservative force. 
c. the work of the conservative force is zero. 
d. the work of the nonconservative force is zero. 
e. None of the above. 

 

11. A 2000-kg truck traveling at a speed of 6.0 m/s makes a 90° turn in a time of 4.0 s 
and emerges from this turn with a speed of 4.0 m/s. What is the magnitude of 
the average resultant force on the truck during this turn? 

a. 4.0 kN 
b. 5.0 kN 
c. 3.6 kN 
d. 6.4 kN 
e. 0.67 kN 



12. A 1.6-kg ball is attached to the end of a 0.40-m string to form a pendulum. This 
pendulum is released from rest with the string horizontal. At the lowest point of 
its swing, when it is moving horizontally, the ball collides with a 0.80-kg block 
initially at rest on a horizontal frictionless surface. The speed of the block just 
after the collision is 3.0 m/s. What is the speed of the ball just after the collision? 

a. 1.7 m/s 
b. 1.1 m/s 
c. 1.5 m/s 
d. 1.3 m/s 
e. 2.1 m/s 

 

13. When two bodies of different masses collide, the impulses they exert on each 
other are 

a. equal for all collisions. 
b. equal but opposite for all collisions. 
c. equal but opposite only for elastic collisions. 
d. equal but opposite only for inelastic collisions. 
e. equal but opposite only when the bodies have equal but opposite 

accelerations. 

 

14. A horizontal disk with a radius of 10 cm rotates about a vertical axis through its 
center. The disk starts from rest at t = 0 and has a constant angular acceleration of 
2.1 rad/s2. At what value of t will the radial and tangential components of the 
linear acceleration of a point on the rim of the disk be equal in magnitude? 

a. 0.55 s 
b. 0.63 s 
c. 0.69 s 
d. 0.59 s 
e. 0.47 s 

 


