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Sample Free Response Questions

1. Jenny goes for a ride on a waterslide. She starts at 1 m/s and accelerates at 2.3 m/s? all the
way down.

(a) Ifittakes her 5 seconds to reach the bottom, how fast is she going at the bottom of the

slide?

\/(;" \ VF:\/'-: “%'d.t

V{Zﬂ,? =\ + 2.3(8)
O:=2.3 \/g;lz,B: |2 M/S‘
t=5 -

(b) What is Jenny’s average speed during her ride down the waterslide?

Smee acceleration L1 conslet

Vo = Vot - L ¢ (2.5 _ {75 = 4.8 nfs
~ | )

Page 17 of 26

T 9 i
AR




2. A woman on a bridge 75.0 m high sees a raft floating at a constant speed on the river below.
Trying to hit the raft, she drops a stone from rest when the raft has 7.00 m more to travel

before passing under the bridge. The stone hits the water 4.00 m in front of the raft.
Calculate the speed of the raft.

\i = ) d :%+ %Q{;L
Q= ~9.8 ‘l’i

t: 53.95¢ (3.95 Qaﬁj"‘“)

Hee raft drovels F-H = 3m dwro‘vxg
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3.

Three dogs are pulling on a doggie toy. Dog A pulls with a force of 75 N to the North, dog
B pulls with a force of 55 N East, and dog C pulls with a force of 35 N West.

(a) The dot represents the center of mass of the toy. Draw a free-body diagram showing
and labeling all the forces exerted on the toy.

A

(b) Calculate the net force acting on the toy.

55 -35 = 2oN ext
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4. A boy pulls a sled of mass 25 kg along a horizontal snow-covered surface. He pulls with a
force of 62 N at an angle of 35° above the horizontal. The coefficient of kinetic friction
between the sled and the snow is 0.20.

(a) The dot represents the center of mass of the sled. Draw a free-body diagram showing
and labeling all the forces exerted on the sled.

Pt

(b) Calculate the acceleration of the sled.
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5.

electric field of 24 000 N/C down as shown.

An oil drop of mass 1.96x10°!° kg is suspended between two parallel plates creating an

+

Calculate the charge on the oil drop.
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6. An 8.0 m length of current carrying wire is placed in a magnetic field of 0.40 T West. If the
wire experiences a force of 8.3 N down, what is the magnitude and direction of the current

in the wire?
F o BILsm&
B
Tos P L 645
e - Tﬂ ", :S'
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7.  Sketch the superposition of wave pulses A and B when they completely overlap.

Wave Pulse A Wave Pulse B
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8. The light from an aquarium bulb travels from water (n = 1.33) to glass (n = 1.58). The light
strikes the glass at an angle of 15°.

(a) What is the angle of refraction?
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(b) Calculate the speed of light in the glass.
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9. A closed tube has a third harmonic at 660 Hz. The speed of sound is 344 m/s.

(a) What is the length of the tube.

-& = 3V . 66O
Hi

(b) What is the frequency of the next highest harmonic.

162} )
{1
2

R
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10. Ina Young’s Double Slit experiment 680 nm light is shone through two slits. The
interference pattern appears on a screen 2.0 m away. The distance between 8 consecutive
bright spots on the screen is 4.2 cm.

(a) What is the distance between the slits? \(Aj{
- ' -3 . , :,g ) oo @
AX = 2’.2%1 = bxro T S ' } ~
Py K 7l
+ H.2cmm

n. >
' .
X
9‘,
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J: Z‘ 55(/0 Py

(b) Iflight of a higher frequency was used, would the spacing of the bright spots on the
screen increase or decrease? Justify your answer.
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