
Physics 2
Practice Midterm problems



1) A 95 N force exerted at the end of a 0.50 m long torque wrench gives rise 

to a torque of 15 N-m. What is the angle (assumed to be less than 90°) 

between the wrench handle and the direction of the applied force?

A) 18°

B) 14°

C) 22°

D) 25°

Answer: A

2) In the figure, the rotor of a gyroscope is a uniform disk that has a radius of 13.8 cm and a

moment of inertia about its axis of 4.0 × 10−3 kg m2 . The length of the rotor shaft is 6.9 cm. The

ball pivot at P is frictionless. At a given instant, the rotor shaft is horizontal and the rotor is

rotating with an angular velocity of 90 rad/s about its axis OP, as shown. The rotor is viewed

from point Q on the axis. The precessional linear velocity of point O, including the direction seen

from point Q, is closest to

A) 0.054 m/s, leftward.

B) 0.054 m/s, upward.

C) 0.054 m/s, rightward.

D) 0.11 m/s, downward.

E) 0.11 m/s, rightward.

Answer: A



3) A 30.0-kg child sits on one end of a long uniform beam having a mass of 20.0 kg, and a 40.0-kg 

child sits on the other end. The beam balances when a fulcrum is placed below the beam a

distance 1.10 m from the 30.0-kg child. How long is the beam?

A) 2.12 m

B) 1.98 m

C) 1.93 m

D) 2.07 m

E) 2.20 m

Answer: B

4) A steel rod 55 cm long has a diameter of 30 cm. The compressive strength (the maximum

stress it can support without breaking) of this steel is 500 × 106 N/m2. What is the compression

force that would break the rod?

A) 3.5 × 107 N

B) 2.4 × 107 N

C) 1.4 × 108 N

D) 4.7 × 108 N

E) 8.9 × 108 N

Answer: A



5) You are driving a late model convertible car at the 65 mph speed limit with its soft flexible

roof closed up and the windows closed. You observe that the roof

A) bows inward.

B) is no different from when the car was at rest.

C) bows outward.

D) bows inward only when you are driving uphill.

E) bows inward only when you are driving downhill.

Answer: C

6) A 12,000-N car is raised using a hydraulic lift, which consists of a U-tube with arms of

unequal areas, filled with incompressible oil and capped at both ends with tight-fitting pistons.

The wider arm of the U-tube has a radius of 18.0 cm and the narrower arm has a radius of 5.00 cm. 

The car rests on the piston on the wider arm of the U-tube. The pistons are initially at the

same level. What is the initial force that must be applied to the smaller piston in order to start

lifting the car? (For purposes of this problem, you can neglect the weight of the pistons.)

A) 727 N

B) 926 N

C) 2900 N

D) 3330 N

E) 1.20 kN

Answer: B



FREE RESPONSE
1) A uniform solid sphere of mass 1.5 kg and diameter 30.0 cm starts from rest and rolls without

slipping down a 35° incline that is 7.0 m long.

(a) Calculate the linear speed of the center of the sphere when it reaches the bottom of the incline.

(b) Determine the angular speed of the sphere about its center at the bottom of the incline.

(c) Through what angle (in radians) does this sphere turn as it rolls down the incline?

(d) Does the linear speed in (a) depend on the radius or mass of the sphere? Does the angular

speed in (b) depend on the radius or mass of the sphere?

Answer: (a) 7.5 m/s (b) 50 rad/s (c) 47 rad

(d) The linear speed depends on neither the radius nor the mass of the sphere. The angular speed

depends on the radius of the sphere.

2) A 120-kg refrigerator, 2.00 m tall and 85.0 cm wide, has its center of mass at its geometrical

center. You are attempting to slide it along the floor by pushing horizontally on the side of the

refrigerator. The coefficient of static friction between the floor and the refrigerator is 0.300.

Depending on where you push, the refrigerator may start to tip over before it starts to slide along

the floor. What is the highest distance above the floor that you can push the refrigerator so that it

won't tip before it begins to slide?

Answer: 1.42 m



3) A large cylindrical water tank is mounted on a platform with its central axis vertical. The

water level is 3.75 m above the base of the tank, and base is 6.50 m above the ground. A small

hole 2.22 mm in diameter has formed in the base of the tank. Both the hole and the top of the

tank are open to the air. We can ignore air resistance and treat water as an ideal fluid with a

density of 1000 kg/m3.

(a) How many cubic meters of water per second is this tank losing?

(b) How fast is the water from the hole moving just as it reaches the ground?

Answer: (a) 3.26 × 10-5 m3/s (b) 14.2 m/s


