Important Note

The answers to the multiple choice questions shown here are for exam 1A. If your exam is 1B, then the answers are the same but the choices are different.

Conceptual Questions







         A
(M1) Ahmed drives his car in straight line to Sohar at constant speed s. The magnitude of the car’s average velocity is 
[image: image1.wmf]v

. Compare s and 
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.
(a) s > 
[image: image3.wmf]v

.

 

(b) s < 
[image: image4.wmf]v

.
         
(c) s = 
[image: image5.wmf]v

.


(d) More information is needed to decide.

(M2) An object is moving in a straight line at a constant velocity. What does this mean for the magnitude and direction of the velocity?

(a) Magnitude is constant; direction is not constant.

(b) Magnitude is constant; direction is constant.

(c) Magnitude is not constant; direction is constant.

(d) Magnitude is not constant; direction is not constant.
(M3) You are running to the left (negative x direction). You decelerate at a constant acceleration a until you stop. Let v be your instantaneous velocity. Which of the following gives the correct directions of a and v while you are decelerating?







          (a)

      (b)


   (c)


(d)

(M4) The graph below shows the position x of your friend against time t. The instantaneous velocity is largest

(a) between 0sec and 2sec.


(b) between 2sec and 4 sec.
(c) between 4sec and 6sec.


(d) between 6sec and 8sec.

(M5) You throw a 1-kg box and a 10-kg box vertically up with the same initial velocity. Which box reaches to a larger maximum height?
(a) The 1-kg box because the force of gravity on it is weak, so it can go higher.
(b) The 10-kg box because it has a larger inertia, so it is harder for gravity to slow it.
(c) Both reach the same maximum height because gravity acts on both in the same way.
(d) Both reach the same maximum height because the gravity force is the same on both.

(M6) A box is initially moving in a straight line with a constant speed. Then a force is applied perpendicular to the initial direction of motion of the box (see figure). What will happen to the box after the force is applied?

(a) It will move in the same direction with the same speed.

(b) It will move in the same direction but faster.

(c) It will move in a different direction with the same speed.
(d) It will move in a different direction but faster.


(M7) The figure below shows two massless boxes on a table. A hand applies a force F on box A. What is the normal force exerted by the table on box B?

(a) F, because box B pushes the table with force F.

(b) 2F, because hand and box B each pushes the table with force F, so total is F + F = 2F.
(c) Zero, because box B pushes the table with force F and the table pushes box B back with force F, so total is F – F = 0.
(d) 3F, because hand, box A and box B each pushes the table with force F, so total is F + F + F = 3F.

Problems









         A
(P1) The length 4.87cm is divided by the time 5.091sec. The result with the correct number of significant figures is 

(a) 0.95659cm/s
(b) 0.9566cm/s
(c) 0.957cm/s

(d) 0.96cm/s

(P2) You walk 2.0 km north for 30.0 minutes. You then return 1.0 km back south for 30.0 minutes. Your average velocity for the whole trip is


(a) 1.0 km/hr, direction North


(b) 3.0 km/hr, direction North
(c) 1.0 km/hr, direction South


(d) 3.0 km/hr, direction South

(P3) Consider the following graph of velocity against time for a person running slowly. Use it to answer problems P3 and P4.
(i) The magnitude of the average acceleration of the person between zero and 6.0sec is

(a) 0.50m/s2

(b) 1.0m/s2
(c) 0.67m/s2

(d) 0.33m/s2
(ii) The magnitude of the instantaneous acceleration at t = 8sec is
(a) zero
(b) 2.0m/s2
(c) 0.4m/s2

(d) 0.5m/s2

(P4) You throw a stone from the ground. The initial velocity of the stone is 10.0m/s at 30.0o above the horizontal (see figure). Use this to answer P8, P9 and P10.
(i) The maximum height above ground the stone reaches is

(a) 1.3m


(b) 3.8m


(c) 2.4m


(d) 15m


(ii) The time it takes the stone to go up and come back to the ground is
(a) 0.51s

(b) 2.3


(c) 1.6s


(d) 1.0s

(iii) The stone returns back to ground. The horizontal distance the stone covers is

(a) 11m

(b) 3.4m

(c) 5.3m

(d) 8.7m


(P5) Two people in space are pushing a 5.0-kg box. One person is pushing the box with force F1 = 5.00N along (y-direction and the other is pushing with force F2 = 10.0N at 30.0o above the +x-direction (see figure). Use this to answer P7 and P8 below.

(i) The magnitude of the net force on the box is
(a) 11.2N


(b) 15.0N


(c) 8.7N 


(d) 13.8N


(ii) Find the magnitude and direction of the acceleration of the box. (2pts)

(P6) Two boxes A and B are pushed by a force Fp = 10.0N on a frictionless surface, as shown in the figure. Mass of A is 5.0kg and of B is 10.0kg.

(a) Draw ALL the forces acting on each box. (2pts)


(b) Calculate the acceleration of the two boxes. (2pts)




(c) Calculate the force the 10.0-kg box is applying on the 5.0-kg box. (2pts)

(P7) A rock is pulled at constant speed up inclined plane by a very strong, massless cable (see figure). The mass of the rock is 2000.0 kg and the angle of the incline is 10.0o. The coefficient of kinetic friction between the rock and the surface is (k = 0.50.
(a) Draw ALL the forces acting on the rock. (2pts)

(b) Calculate the friction force on the rock. (2pts)







(c) Calculate the tension in the cable. (2pts)[image: image6.emf] 
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Answer is (c): speed is constant and the direction does not change, meaning the average the velocity is the same as the speed.








Answer is (b): Velocity is a vector. For a vector to be constant, then it cannot change in size (magnitude) and cannot change in direction.





Answer is (c): when decelerating, velocity and acceleration must be in opposite directions. Since v is in –x then a is in +x.





Answer is (a): v is constant in any one interval. So in each interval slope is also the instantaneous v. The largest slope is between 0-2s.





Answer is (c): The height does not depend on the mass. All equations you studied [such as v2= v02+ 2a(y – y0)] have no mass in them. So both boxes reach the same height. Gravity force on 10-kg box is mg = 98N and on 1-kg box is mg = 9.8N, therefore, gravity force is not the same, so (d) is not correct. Gravity acts on both in the same way: both have acceleration = g.





Answer is (d): F = ma, so the box will accelerate in the direction of the force (different direction). It will gain velocity in the perpendicular direction, so total velocity increases: vtot = (v2horizontal+ v2perpendicular)1/2> vinitial.





Answer is (a): If there is no force, then there is no normal force because the boxes are massless (or there masses are very, very small), so the gravity force on each is zero: the table does not feel the boxes. If there is F, the table feels F, so the normal force is F. Another way: if the boxes have masses (say mA and mB), then total force on the table is (ma + mB)g, so the normal is (mA+mB)g up. Adding F will make the normal force (mA+mB)g + F up. Since mA = mB = 0, then the normal force is F.





Answer is (c): In division we look at the least number of significant figures, which is 3 in this problem.
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Answer is (a): From the figure, the resultant displacement is 1km North after 30min + 30min = 1hr. So the average velocity is 1.0 km/hr, North.





Answer is (c):


 Average a = (v2 – v1)/(t2 ( t1) = (4 – 0)/(6 – 0) = 0.67m/s2.





Answer is (b): We have a constant a because v against t between 6s and 10s is a straight line. So the instantaneous a at any point between 6s and 10s is the slope of the line. Slope = ((4 – 4)/(10 – 6) = (2m/s2. So magnitude is 2m/s2.





Answer is (a): vy0 =10 sin30o= 5m/s and vy2= v2y0+ 2a(y – y0). Choosing +y-direction up, then g =( 9.8m/s2. At the top vy = 0. Choosing the origin at the bottom then y0 = 0. From the equation we then get y = 1.3m.





Answer is (d): y = y0 + vy0 t + (1/2) at2. a = ( g = ( 9.8m/s2, vy0 = 5m/s, y0 = y = 0 (it falls back to the same initial height), so t = 1.02s ( 1.0s.





Answer is (d): vx0 =10 cos30o= 8.7m/s and x = x0+ vx0 t. Using x0 = 0 and t = 1s, then x = 8.7m.





Answer is (c): F2y = 10 sin30o = 5N up, so the total force in the y-direction is 5 – 5 = 0 (F1 = 5N down, so it cancels the y-component of F2). F2x = 10 cos30o = 8.7N. So the total force is 8.7N.





From above we have F = 8.7N in the +x-direction. So a = F/m = 8.7/5 = 1.74 ( 1.7m/s2 in the + x direction (a and F have the same direction).
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Fp = (mA + mB) a, so a = 10.0/(5.0 + 10.0) = 0.67m/s2.





Net force on the 10-kg box is mB a = (10)(0.67) = 6.7N. Since the 10-kg box is in contact with the 5-kg box, then this force must be due to the 5-kg box (FBA). By Newton’s third law, the 10-kg applies a force FAB = FBA = 6.7N but in the opposite direction.
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The speed is constant, which means the net force is zero. Choosing the positive x-direction along the direction of motion (up the incline), then FT – F�fr – mg sin( = 0. (Note that you will get the same result of you choose the positive x-direction to be down the incline: in this case the equation is mg sin( ( FT – Ffr = 0.) From above we have Ffr = 9651N. Then FT = Ffr+ mg sin( = 9651 + (2000.0)(9.8) sin 10.0 = 13054N ( 13000N.





There is no acceleration along the y-direction, so FN – mg cos( = 0. Therefore, FN = mg cos( = (2000.0)(9.8) cos 10.0 = 19302N. Friction is then Ffr = (k FN = (0.5)(19302) = 9651N ( 9650N ( 9700N.
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