Chapter 7: WORK, ENERGY, AND ENERGY solutions to homework set.. (odd numbered problems 1-15)

1. How much work does a supermarket checkout..

Solution 7 = Fdcos = (5.00N) (0.600 m) cos0° = 3.00J

1kcal

W =3.00Jx =7.17x107* keal
418617

3 (a) Calculate the work done on a 1500-kg elevator car..
Solution W, = Fdcost = (mg + F,)xd
(@) =[(1500kg)(9.80m/s*)+100N ]x40.0m =5.92x10° J

(b) We =—mgh = (1500 kg) (-9.80 m/s*) (40.0m) = —-5.88x10°J

(c) The net force is zero, since the elevator moves at a constant speed. Therefore,

the total work doneis 01J.
5 Calculate the work done by an 85.0-kg man..

Solution ¥ = Fd = (mgsinf + 500 N)x d
= [(85.0kg) (9.80m/s*) (sin20°) + 500 N ]x 4.00m=3.14x10"]

7 A shopper pushes a grocery cart 20.0 m at constant..

Solution (a) W; = Fdcost) =35.0N x20.0m x cos180° = —700]

(b) W, = Fdcost =35.0 Nx20.0mxcos90°=01J
(c) net W =W +W; =0,or W =700]J

(d) W, = FdcosO \yhere 0 = 25°, 5o that:
W
= P = 7007 =38.62N =38.6 N
dcosd 20.0mxcos25°

(e) net W=Ww,+W, =-700J+700]J=01J

9 Compare the kinetic energy of a 20,000-kg truck..



Solution
1000m , 1h__ 7 638x10° mis

27500 km/h x
1km 3600s

110 km/h x 1000m T o0 o
1km 3600s

tr

KE, = %mvz =0.5(20,000kg) (30.56 m/s)* =9.336x10°J =9.34x10°J

as

KE, = %mvz =0.5(80.0kg) (7.638x10°m/s)* =2.334x10° J =2.33x10° J

KE, 934x10°] 1
KE,_ 233x10°J 250

as

11 Confirm the value given for the kinetic energy of an aircraft..

Solution
90,000 metric ton x 224010 04539Ke _ ¢ 1506107 kg:
1 metric ton 11b

1.1516 m1/h><1609‘m>< lh —15.44 m/s
knot Imi 3600s

KE =%mv2 =0.5(9.1506x10" kg) (15.44m/s)* =1.091x10" J =1.1x10" J

30 knot x

(to two significant figures)

13 A car’s bumper is designed to withstand a 4.0-km/h (1.12-m/s) collision..

Solution 1, 1 5
netW =—mv° ——mv,” = Fdcos0
Using the work energy theorem, 2 ,
mv* —mv,”  (900kg) (0m/s)’ —(900kg) (1.12m/s)> 5 8 10° N
2dcosé 2(0.200m) cos0° -
The force is negative because the car is decelerating.

15 Using energy considerations, calculate the average..

. B
Solution Pl 0%

F
-—

net F
g™ il
net Fxd =~ my? —lmvo2 =lm(v2 )
2 2 )
net F =%(V2 ~v,) :M[(&ooms)2 —(2.00m/s)> |=72.0N

2x25.0m
netlF=F-F, => F=netFF+F; =72.0N+30.0N=102N



