Physical Science 01
Chapter 4 questions

4. How much work is required to lift a 4.0 kg concrete block to a height of 2.0 m?

W=FXD

F=mXa wherea = 9.80—2
S
m
W=mx980—XD
S
m
W = 4.0kg X 9.80 — x 2.0m ®
S
kgm
W =78 92 $
S
W =178

12. Which has more kinetic energy: a 0.0020-kg buile eling at 400 m/s or a 6.4 x 10’-kg ocean
liner traveling at 10 m/s (20 knots)? Justif r r.

2
mv
2

1
0.0020 kg x (400 m/s)?
m2
X = 0.0010 kg X 160,0005.—2
kg - m?

% KE = 160 ——;
N

KE = 1.6 X 102 3
s

Bullet

(0] iner

1
KE = 5 X 6.1x 107 kg x (10 m/s)?
m2
KE =3.0x 107 kg X 100 —-
s

kg - m?

KE = 3.0 x 10° ——;
S

The Ocean Liner has more kinetic energy
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15. What is the potential energy of a 3.00 kg object at the bottom of a well 10.0 m deep as
measured from ground level? Explain the sign of the answer.

m
PE = mgh where g = 9.805—2

m
PE =3.00kg x 9.80 5 x ~10.0m
kg m? %
PE = —294~2 Q
S
PE = —294J %&

The sign is negative because the object is below ground

16. How much work is required to lift a 3.00 kg obje m th ttom of a 10.0 m deep well?

le d using the answer from question 13,
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20. A 35.0 kg child starting from rest slides down a water slide with a vertical height of 20.0 m.
What is the child’s speed at
a. Halfway down the slide’s vertical distance?

Knowing that the potential energy will all be converted to kinetic energy, W%{ the

following formal:
KE = PE
1
Smvs = mgh
v=.,2gh Q
At a vertical distance of 10.0 m the child’s velocity wil %&

v= .29

b. Three quar, N down?
At a ¥eNica) h e of 15.0 m the child’s velocity will be:
% v=,/2gh

m
v = \/2 ><9.8OS— X 15.0m

2

m
v = 294—2
S
m
v= 171 —
S
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24. A 130 Ib student races up stairs with a vertical height of 8.0 min 5.0 s to get to a class on the
second floor. How much power in watts does the student expend in doing work against gravity?

First we need to convert 130 Ibs to kg:

130 bs x ——9_ _ 59k
* 220 7Y \
Next we need the formula: %\
y Q
t

F =m X a where

Combining all of the above...

D
t
%@kg ><9.805m2><8.0m
\ 5.0s
k 2
S

& P = 930 Watts
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