
 Work and Energy AP Physics – Mr. Hall

W O R K S H E E T   # 2

Name: 

1. A 2.45 kg rock is dropped from the top of a 15.5 m vertical cliff.  (a) What is the potential energy of the
rock relative to the base of the cliff before it is dropped?  (b) What is the kinetic energy of the rock just
before it hits the ground below?  (c) What is the velocity of the rock at a point 5.00 m above the base
of the cliff?  (d)  How much total energy does the rock have half way down?

a. PE = mgh = 2.45 kg A 9.8 m/s  A 15.5 m = 372.155 J = 2 372 J

b. ÄKE = ÄPE, so without friction all PE becomes KE, so KE = 372 J

c. ÄKE = ÄPE

½ mÄv  = mgÄh2

½ Äv  = gÄh2

v = (2gÄh)  = (2 A 9.8 m/s  A 10.5 m)  = 14.345731 m/s = ½ 2 ½ 14.3 m/s

totald. E  =    (The energy may change form, but energy is conserved - ie neither created372 J

nor destroyed)

2. A roller coaster is at the top of a 75.0 m hill.  It rolls down the hill on very low friction wheels and climbs
up to the top of a 45.0 m hill.  Find (a) the speed of the thing at the bottom of the first hill and (b) its
speed at the top of the second hill.

a. ÄKE = ÄPE

½ mÄv  = mgÄh2

v = (2gÄh)  = (2 A 9.8 m/s  A 75.0 m)  = 38.340579 m/s = ½ 2 ½ 38.3 m/s

b. ÄKE = ÄPE

½ mÄv  = mgÄh2

v = (2gÄh)  = (2 A 9.8 m/s  A 30.0 m)  = 24.248711 m/s = ½ 2 ½ 24.2 m/s

3. You push a 45.0 kg wooden crate up a ramp that makes an angle of 22.0° to the horizontal at a
constant speed.  The coefficient of kinetic friction for the crate and ramp is 0.385  (a) How much work
have you done if you push it a distance of 10.5 m up the ramp?  (b) What is the change in potential
energy for the crate relative to the base of the ramp?

Na. F  = w A cosè = (45.0 kg A 9.8 m/s ) cos(22.0°) = 408.8880799 N2

fric NF  = ìF  = 0.385 A 408.8880799 N = 157.4219107 N

push fricF  = w A sinè + F  = (45.0 kg A 9.8 m/s ) sin(22.0°) + 157.4219107 = 322.6234 N = 2 323 N

fricW = F  A d = 323.6234 N A 10.5 m = 3398.0457 J = 3.40 kJ

b. ÄPE = mgÄh = 45.0 kg A 9.8 m/s  A 10.5 A sin(22.0°) = 1734.615831 J = 2 1.73 kJ



4. A 2.5 kg ball hangs from the ceiling by a string that is 75 cm long.  The height of the room is 3.0 m. 
What is the potential energy of the ball (a) relative to the floor?  (b) Relative to the top of an 88 cm tall
tabletop?  (c) Relative to the ceiling?

a. PE = mgh = 2.5 kg A 9.8 m/s  A (3.0 m - 0.75 m) = 55.125 J = 2 55 J

b. PE = mgh = 2.5 kg A 9.8 m/s  A 1.37 m = 33.565 J = 2 34 J

c. PE = mgh = 2.5 kg A 9.8 m/s  A (- 0.75 m) = -18.375 J = 2 -18 J

1 25. A block A of mass m  rests on a very smooth table and is attached to block B of mass m  that hangs
over the table as shown.  Block A is distance 3 d from the end of the table.  Block B is distance 2d
from the deck and distance d from the tabletop.  (a) What is the potential energy of block B relative to
the deck?  (b) What is the acceleration of the system when block A is released?  (c) What is the
kinetic energy of block B just before it hits the deck?  (d) What is the kinetic energy of block A at the
moment it reaches the edge of the table  (e) What is the potential energy of block A at the same
point?  (f) What is the kinetic energy of block A just before it hits the deck?

a. PE = mgh = 2m  A g A 2d

net sys sysb. a = F  / m  = 2 1 2m g/(m  + m )

ic. v  = v  + 2ad2 2

i 2 2 2 1 2KE = ½ mv  = ½ m(v  + 2ad) = 0.5m (0 + 2aA2d) = 2m d A m g/(m  + m ) = 2 2
2 1 22gdm  / (m  + m )2

i 1 1 2 1 2d. KE = ½ mv  = ½ m(v  + 2ad) = 0.5m (0 + 2aA2d) = 2m d A m g/(m  + m ) = 2 2
1 2 1 22gdm m  / (m  + m )

e. PE = mgh = 1m  A g A 3d

f i i 1 1 2 1 2f. KE  = PE  + KE  = m  A g A 3d + 2gdm m  / (m  + m ) = 1 2 1 2gdm (3 + 2m /(m +m ))


