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INTRODUCTION (p. 12)

Conversion factors are taken from Table 1.3 on page 8.

1.

(a) 350 % 0.4536 x9.81 = 1557 N
(b)  6.50/0.4536 = 14.33 Ibs.

(c)  168.5x2.54=428 cm

(d) (10 x 100) /2.54 = 394 inches

miles y 1.609km 1lhour 1000m

(e) 70.0 - X X
hour 1 mile 3600s 1km

=31.3m/s

miles y 1.609 km

80.0
® hour 1 mile

=128.7 m/s

(g) 8.35x12x254=255cm
(h) 440 x 0.9144 =402 m

(i) (800/0.9144) x 3 = 2620 feet
() 50.0 x 1.609 = 80.5 km

(k) 25.0/1.609 = 15.54 miles

) 3.00 x 9.81 =29.4 newtons

2501]3_5>< 0.4536kg
1 11bs
W=mg=113.4x9.81=1112.5N

Thus, the 1200 N person weighs more than the 250 Ibs. person.

=113.4kg

45ft.=45%x12=540in.=540x2.54 =1371.6 cm=13.716 m
Thus, 13.75 m is longer than 45 feet.



FUNDAMENTAL CONCEPTS (p. 26)

x=rcos0 7=

y=rsin0

r =250 +350% =430 cm

1 (b)
0 =tan"'(350/250) = 54.5°
r=/=10.00% +-20.0% =22.4 m/s @
0 =tan"' (—20.0/—10.00) = -116.6°
r=+/25.0% +(=35.0)* =43.0 m/s’ "
0 =tan "' (350/250) = —54.5°
x=25.0c0825.0°=22.7m/s )
y=25.0sin25.0"° =10.57 m/s
x=100.0cos—45.0° = 70.7 m/s* @
y =100.0sin—45.0° = —70.7 m/s*
x=25.0c05160.0° =-23.5N

€y

y=25.0sin160.0° =8.55N

F=+2.002 +1.000% = 2.24 kN
0 = tan"' (1.000/2.00) = 26.6°

r =410007 +2000% = 2240 N
0 = tan' (2000/1000) = 63.4°

F=+-5.00% +15.00> =15.81kN
0 =tan"' (15.00/—5.00) =108.4°

x=10.00c0s30.0° =8.66 N
y=10.00sin30.0° =5.00 N

x=5.00cos(n/2)=0.0m
y=5.00sin(n/2)=5.00m

x=25.0cos(n/4)=17.68m/s
y=25.0sin(n/4) =17.68 m/s

Sum of sides is always greater than length of hypotenuse.

(30.0-20.0,50.0-40.0) =(10.00,10.00) cm

(400 — 500, 700 — 400) = (—100.0, 300) N

R = (750, 1000) N = 1250 N at 53.1 deg

(a)
(c)
(e)
3.
(a)
(c)
(e)
5.
7.
(a)
(b)
9.
11.

r=+2.75%+5.25% =5.93km



RESOLUTION of FORCES into COMPONENTS (p. 33)

W = weight = mg = Gm12m2
r

F,=Fcos0 F,=Fsin0

W =mg =50.5x9.81= 495N

150 Tbs.x— <& _ 68 2kg
2.2045 Ibs

W=mg=068.2x9.81=669 N

m=" 202 _ 6371
g 81
(a) R=(25+10+4.53,30+12-1.56) =(39.5,40.4)
(h) R=(3x4.53-1.25,3x-1.56-5)=(12.34,-9.68)
(¢c) R=(0-10-1.25,10-12-5)=(-11.25,-7.00)
(d) R=(4.53+2(-1.25)-0,-1.56+2(-5)—-10) =(2.03,-21.6)

() R= B (4.53)+5.6, %(—1.56—2)} =(7.87,-2.78)

(f) R= {%(2.53 +10), i(30+12)} =(8.75,10.50)

(g) R=(-1.25-10+0,-5-12+10) = (-11.25, - 7.00)
(h) R=-(10-25),(12-30)] = (15.00,18.00)

F

moon

= é(9.8l)60.0 =98.1N

Mo = 60.0 kg
F,..=0.00N

space

_ G X mma}"s
§=7"3
rmars

6.419x10%

=6.673x107 x 2
(3.396x10°%)

=3.71m/s>



3.(a)

(b)

(©)

5.(a)

(b)
(©)

7. (a)

(b)

MOMENT of FORCE (p. 42-3)

M =Fd
M =rFsin0

=M _ 500
d 1650

=303 N

R=2F =-50.0-25.0+125.0-50.0=0.00 N

M, = SFd, =50.0(0.0)—25.0(0.05) +125.0(0.15) — 50.0(0.25)
=0-1.25+18.75-12.50 =5.00 N.m

SM, =0
~.125.0(d ) — 50.0(0.0) — 25.0(0.05) — 50.0(0.25) = 0
125.0(d.) = 0.0+ 25.0(0.05) + 50.0(0.25)

d. =(1.25+12.50)/125.0 =0.1100
The force at C should be moved 11.00 cm to the right of A.

M =200(2.50) - 250(2.20) = -50.0
Therefore, Cathy will go up.

Jill must move 20.0 cm towards Cathy so the two moments are equal.

SM=0
~.200(2.50) —250(2.20) —150.0(d) = 0
~50.0

~—150.0
Therefore, lan must sit 33.3 cm from fulcrum on Cathy’s side.

=0.333

M , = Fd =-300(0.25)=-75.0 N.m

M , = F, cos8(0.20) = —200( cos 20°)(0.20) = —35.6 N.m

Note, vertical component at C cancels vertical component at D and horizontal component
at D has no moment about axis at A.

M =Fd =56.5(0.650) =36.7 N.m



1. (a)

(b)

(©)

(d)

(e)

&)

5. (a)
(b)
(c)
(d)

LAWS of STATICS (p. 58-60)

XF. =0 M=rxE=(r.F,—r,F)k
F, =0 »E -0
EM,=0 EM=%(rxF)=0

M =(0.35%80.0—0.20x 50.0) = 18.00k N.m

M =(0.35%20.0—0.20x—30.0) = 13.00k N.m

M =[~0.10x(80.0+20.0)— 0.30x (50.0 — 30.0)] = —16.00k N.m

M =(-0.10x20.0—0.30x20.0) = 7.00 N.m

M = (1.250x—50.0 — 2.50 x 85.0) = —275 N.m

M =(-0.10x—50.0—0.30x85.0) = —20.5k N.m

F =(Fcos0, Fsin0)=(56.3cos34.3°, 56.3sin34.3°) =(46.51,31.73)
M =(0.1366x31.73-0.205x46.51) = —5.20k N.m

M =(4.00x35.0—8.00x 25.0) = —60.0 N.cm = —0.600 N.m
M =(~4.00x35.0-8.00x 25.0) = —340 N.cm = —3.40 N.m
M =(4.00x35.0 — (=8.00) x 25.0) = 340 N.cm = —3.40 N.m
M =(~4.00x35.0—(~8.00)x 25.0) = 60.0 N.cm = 0.600 N.m

_LxF, 2.00x300

C -
mg  60.0(9.81)

=1.019m=101.9cm

SF, =F, +Fp. =0

neey

XF, =ng +Fkneey -mg =0
IM g =Moo + (Fhnee X Fppee) H (g xE ) =0

= _knee



15.

17. (a)

(b)

21.

23.

SF,=0: 2F,;,-mg=0
Foapie = m =392 N per cable

jacking up a car, prying with a bottle opener, shoveling

throwing a dart, kicking, jumping

SF,=0: —F_+F, =0
F}x :FZX

Fy =200c0s30° =1732N

SF,=0: F +F ~W=0
F, =F, +mg=-200sin30"+400=300 N

S, =00 F . = Fie, =0

Fkneex = andx
Flee, =250c0830" =217 N
z:}7)) =0: Fkneey _andy -w=0

Free, = Floaa, +mg =250 sin30° +40.0=165N



DRY FRICTION (pp. 71-2)

F — “static F

static normal

Fkinetic = Wkinetic Fnormal

XE, =00 Fopppe —mg =0

Fprma =Mg =50%x9.81=490.5

Fiatic = Wtatic Frormar = 0.95x490.5 =466 N
Frinetic = Wkinetic Fpormar = 0.90x490.5 = 441N
2F,=0: F,,,—mg=0

Fom =Mg =35%x9.81=343 .4

Since object is in motion :
F, F =0.90x343.4 =188.8 N in negative direction

kinetic — “‘kineric normal

Since there are only three forces and they must add to zero for statics you can apply
the triangle rule :
F=0: F

= friction

+ Enormal + l = O
be constructing the triangle we see that :
F =Wsin15=50x9.81x0.25882 =127.0 N up the incline

friction

XF,=0:
F,

normal

F

normal

F

static — l'tstatic

Assume XF, =0:

—-mgcosl2”+F,,

lledSiIl45° = O
=30%x9.81xcos12° —200sin45° =146.4

F =0.80x146.4=117.2

normal

equilbrium mg Sin 120 + Fapplied 00545O = O
F;qttillirium =30x9.81x Sin 12° —=200 cos45° =—-80.2

since this absulute value is smaller than /', . friction is 80.2 N down the incline.

static

ZE1 = 0 : Etormal
F

normal

F

static — I'Lstatic

-mg—F

app
=50x%9.81+500sin13" = 603.0
F =0.80x603=4824N

normal

iegSIN137 =0

AssumeXF, =0: F, +F, 0a€0813°=0

equilbrium app
F

equilbrium =-500cos13" =-487.2

since absolute value is greater than F,,, the body is moving (friction = F},,..).



11.

13.

15.

17.

XF,=0: F,,..—Wcosl0°=0

F,prma =250 cos10” =246.2

Foie = Maric Foormar = 0.500%246.2 =123.10 N

static

To get the box moving the friction must equal F;

XF,=0: —F,,,. —Wcos10" +F,

static applied =0

F F e +250sin10° =123.10+43.41=166.5N

applied = Lstatic

tatic *

F, F =0.950(150.0x9.81) =1398 N

static = WstaticL normal
Fkinetic = Mkinetianormal = 0900(1500X 981) =1324N

F,. . =10.00x9.81=98.1N

n

Mstatic = Fstatic = 250 =0.255
Fnormal 98.1
Fupe  20.0
o= Knelie - 7 —().204
M kinetic anmal 98.1

F =30.0x9.81=2943 N

normal
ustatic = eqatic = 225 :0765
Fnormal 2943
Foe 215
et = 2 = =0.731
Wkinetic F 2043

normal



LINEAR KINEMATICS (pp. 87-8)

v, oL ra
1
Sy =si+vl.t+5az‘2

v} = v,.2 +2a(sf — 0

1
5. =G (7 )

1. (a)

2 2
V-V

2(s;—s;)
Y 9°-0 9’
2(40-0)  2(40)

_81_ 1.0125 m/s?
80

Otod0m: a=

a=0m/s’
Sy =5, + vt +'hat*

40 to 70 m:
70 to 100 m:

100 = 70 +9(4) +%a(4)2

0=289739 _ 6750 mss?
16
(b)
ViV 9-0
t = = =8.89s
0-40 1.0125
140 -70 = 70-40 =3.33s
t70-100=4.00s

tiotal =8.894+3.33+4=16.22s

(©)
s =0+0+l(§)52 =12.66m
2180

(d)
Vigo =9 —(%j4 =6.00m/s

3.(a)
v, =£4/3.52 +2(0.005)(25-0)
=+3.536 m/s

Vv +3.536-3.50
a 0.005

t =7.11s

(b)
1,
Sp=s;tvit_at
2
=0+3.5><102+%(0.005)102

=35+0.25=353m
5. (a)

v, =V, 0-2.20
a  —0300

t= =7.33s

(b)
s, =s, +v,(7.333) +%at2

=0+2.20(7.333) +

%(—0.3)(7.33)2 =8.07m

v=150km/h+3.6 =41.67 m/s

1** catcher:

_vi-v 0-41.67

‘T2, -5 200300-0)
_ 2804
v~V 0-41.67

a —2894
=0.01440s =14.40 ms

2" catcher:

Covi—v 0-41.67°

‘T2, -5 20.500-0)
—_1736
v =V 0-41.67

a 1736
—0.0240's = 24.0 ms

=

=

The difference in the accelerations is
1158 m/s>. The difference in the times is
9.60 ms.



2
5= \/12.002 +(7T32j =12.546m

v=s/t=12.546/1.500 =8.36 m/s
Ball speed must be greater than 8.36 m/s.

11. (a)
i_lOOmxlmin

t 4min  60s

=0.417 m/s

(b)
S down river = chrrentt =4.00 km X th X 1000 m
h 60min 1km

Sy = 266.72 +100.0% =285m
()

v=s

/t=284.8/(4.00x60.0)=1.187 m/s

total

13.
0= v,-2 +2a(s; —s;)
v = —2a(s, —s;) =—2(-2.00)(6.00-0)
v, =14/24.0 =14.90

The initial velocity must be 4.90 m/s.

x4.00 min = 266.7 m

10



11

PROJECTILE MOTION (pp. 94-5)

Yoals o
Sfyzsl-y—gt
o
i iy S0
1
Sfyzsl-y+5(vl-y+vﬁ)t

1. (a)
km 1000 m lh
90—x X
h lkm 3600s

v, =vcosO =25c0s5° =24.90m/s
v, =vsinf =25sin5°=2.179 m/s

=25.0m/s

(b)
S = S — Vil
t= 10-0 =0.402s
24.9
(c)
2 2
Vi =V 72g(sfy _Siy)
2 2
_Yr
_0-(2.179)°
—-2(9.81)

Sﬁ/ +Siy

+0=0.242m=24.2cm

(d)

v, = 10-0_ 28.6 m/s
0.350

3. (a)
nyz = v,-y2 -2g(sp—siy)
v =1,/0—2(9.81)(-20-0)
=++/392.4 =+19.81m/s

v, =-19.81m/s?
(b)
LYV _Z1981-0
-g -9.81
(©

5= 8, —v.t=0+2(2.02) =4.04m

5.(a)
v 2—v,.y2
S, =5.
i y * _2g
0+v,° 2
S WA T Y
+2g  2(9.81)
(b)
V=V,
r=—L
-8
v’ =v ~2g(s; —s)
=62 -2(9.81)(0-10)
v, =14232.2 =£15.24 m/s
select the negative velocity
t:ﬂ:zms
-9.81
(c)
s, =v,t=0.500(2.16) =1.082 m
7.
0 v vy Vmax  Xmax ~ time

30 866 5.00 1270 8.83 1.019
45 7.07 7.07 255 10.19 1.442
60 500 8.66 3.82 883 1.765

v, =0-2g(1.0-1.5)=9.81
v, =2/9.81=-3.13

. ve-v; =3.13-0
-g -9.81

=10 3y 3y
0.319

=0.319s

11.
v,2 =0-2(9.81)(-0.795)
v, =-3.94m/s

\%
t=—L=0.4026
g

12

12508
Vs = 0.4206 P



1.

(a)

(b)

11.

ANGULAR KINEMATICS (p. 99)

O, =0;+0t
0, =0, +mit+%oct2

oai =’ +20(0 - 0,)

0, =0,+1(0;+0,)t

a=20"9 =2 =1.5001/s*
t 2

=3nrad/s® =9.42 rad/s*

0,=6, +o;),.t+lott2
2

=0+2(2)+ % (1.5)2% =7.00 revolutions
0=0+ 0%(0.35)362
=227 revolutions

o, =, +o
=6+0.750(5) =9.75rad/s

m:3—r:6—n:21.2rad/s
0.89

0.89

O finat = Oipirigr + 0 =5.60+(=0.200)3.00 = 5.00 rad/s

_ (’Oﬁnal = Ojpitial _ 0-20.0
a —1.500

t =13.33s

12



13

RELATIONSHIP between LINEAR and ANGULAR MEASURES (pp. 104-5)

v, =r®
a, =ro.
’
- 2 Y
a.=ro =

1. (a)
v, =ro=0.7515)=11.25m/s

(b)
a, =ra=0.75(150)=117.5

a, =ro’ =0.75(15)* =168.75

a=a>+a> =\117.52 +168.75

=203 m/s>
3.(a)
Vi = ro = 0.900(573 degj . xrad
s 180deg
=9.00m/s
(b)
o= O 10-0 = 6.67 rad/s>

t

(©
a, =ro.=0.9(10) =9.00

a, =ro” =0.9(10)> =90.0

a=1Ja>+a,> =19.00> +90.0°
=90.4 m/s’

Vv, =Frm

=0.75(10.00)

=7.50m/s

a, =ro’ =0.75(10)* =75.0 m/s*
a, =ra = 0.75(2.00) =1.500 m/s’

a=ya>+a> =15 +15
=75.0 m/s*

7. (a)
Vieor =70 =2.30(10) = 23.0 m/s

Vieg =10 = 1.30(10) =13.00 m/s
(b)
o =K=M=5.OO rad/s
r 2

(©)
S foor = 21r =2m(2.30) =14.45m

Seg =2mr =2mn(1.3) =8.16 m
=14.45-8.16=6.29m

(d)
a, o =10 =2.30(10.00)*
=230 m/s’
9. (a)

Vo =1.00+.70 =1.700 m
v, =re =1.70(8.75) =14.875 m/s

v
vV=rm, r=—,
®
1704 p =213
®
= 16.375 -1.7=0.1714m
8.75
(b)
a, =ro’ =0.1714(8.75)
=13.12 m/s?
11.
o= 65 r ><27tradxlmm
min 1r 60s
=6.81rad/s
Vim =10 =0.330(6.81)=2.25m/s
vpushwheel =rm= 0.100(6.81)
=0.681m/s



11.

LAW of ACCELERATION (p. 110)

2F =ma
2F =ma,
XF =ma,

2 2 2
az| YroVi | [ 0297 )8 s
2x,-x,)) 2(30-0)) 60

F=ma=60.0(-1.350)=-81.0N

LF,=ma, = Fy, —mg

V., —V. —
a =(yf y,Jzz 0 —2.00
‘ 1

y

Fliper =ma, +mg =40(2)+40(9.81) =472 N

F,. . =mg=7009.81)=686.7

Fkinetic = Fnormallukjnen‘c = 6867 X 06 = 412 N

2F =ma =-F,
_ — Fkinetic

inetic

a =—5.886 m/s’

X

2 2 e
Thus, x, =x, +| 2= =04 210 | _g49m
- 2a 2(~5.886)

X

>F = ma =1000 = 900a
a=1000/900=1.111m/s>

V=V, -
f=— i3 0:2.705
a 1.111
V,—V. —
a= 2t M 0220 e 67 ms?
t 0.3

F =ma=0.180(-66.67) =-12.00 N

SF, =ma, =35+58-52=41.0N
SF,=ma,=25-20+23-mg=28-1962=-1682N
a, =41/20=2.05m/s>

a,=-168.2/20=-8.41m/s’

14



MOMENT of FORCE (p. 115)

SM=1Iq
M=Fd
0L=¥:35/2:17.50rad/s2
M = Fd =150(0.35)=52.5 N.m
o=M/I=2.10rad/s?
W,—0; —
oo ;235 4.45:_0'420

t 5.00
M =I0=32.0(-0.42) = —13.44 N.m

M =Fd =400x0.35=140.0 N.m

M = Fd =500x0.40 = 200 N.m
I=M/0=200/20=10.00 kg.m*

15



MOMENT of INERTIA (p. 122)

Kc,g = kcg/L
2
1, =mk,

el o

Lois =1 +mr? =0.5+8(0.25)
=1.000 kg.m*

k = KL =0.60(0.95)=0.57 m
2 2 2
I, = mk* =12.00(0.57)* =3.90 kg.m

2

1 :Icg+mr

hip
=3.90+12.00(0.50)% = 6.90 kg.m?2

5.(a)

Ly =1 g +mr® =15.80+80.0(1.450) 2

=15.8+168.2 =184.0 kg.m?

(b)
1580 _ 161975 = 0.444m

M = Fd =300(0.15) =45.0 N.m
a=(0,-o;)/t=20/1=20.0rad/s’
[ =M/a=45/20=2.25kg/m’

k=~1/m=1225/90.0=0.1581m

1 pyoximat = Log +mr? =0.1489 +7.05(0.1925)
=0.410kg.m?

k = L proximar /M =+/0.453/7.05 =0.241 m = 2.41 cm

proximal




11.

LAW of REACTION (p. 129)

LF, =F, =ma,
a, =F, /m=227/53.8=4.22m/s’
LF,=F,,—mg=ma,

a, = (1345-53.8x9.81)/53.8 =15.19 m/s’

s=r0
r=s/0=100/mt=31.83

2 2
0=tan| |-
rg ) 31.83x9.81

=tan"'(0.3875) = 21.2 deg

V2
mg =m—
r
2 2
Y A 3 71m=637km
g 981

LFy=ma, =F, —mg
F,, =ma,+mg =65.0(0.75+9.81)

&

=686 N

2 2
ma, =—mv, | r =—mre

=-3.50(2.00)5* =-175.0N

F=ma=7520x9.81)=14720 N

17



11.

LINEAR IMPULSE and MOMENTUM (p. 140)

momentum = p = my
impulse = Ith =Ft

Ith =my, —my,

F=ma= 60.0[%?)‘(‘))0 =60(-10.909) = —655 N

Impulse = Ft =mv, —mv, =55.0(2.50)-0=137.5N.s

mv s =mv, + [ Fdt =0+200
v, =200/70.0 = 2.86 m/s
my g =mv,, +I F.di—Wit

=0+1200—-70(9.81)1.2=375.86
vy =375.86/70.0 =5.37 m/s

V;y :Vii _2g(yf =)

=0-2(9.81)(=1.350—0) = 26.487

v, =426.476 =-5.1247 m/s

L Vv _0-(-5.127)
landing t 0.400

Froniing = Mg =60.0(12.87) =772 N

landing

=12.87 m/s?

|

t=my, —my,

_—my, _ ~0.005(400) _ 0
¢ 0.050

|

v, =V, 04 24.00)/4=6.00m/s
m

18



ANGULAR IMPULSE and MOMENTUM (p. 145)

angular momentum = L = /®

angular impulse = I Mdt = Mt

[Mat =10, - Io,

L=1vn=5.00(5.52)
=27.6kg.m?/s

r 2z radj
S 1r

L=Io= 5.65(2.25—><

=5.65(14.137) = 79.9 kg.m?/s

Mt = (Fd)t = 250(1.350)0.500
=168.8 N.m.s

Mt = (Fd)t = 68.0(0.320)5
=108.8 N.m.s

k = KI =0.326(1.235) = 0.4026 m
I =mk?* =11.50(0.4026)* =1.8641kg.m>
L = Io =1.8641(2.55) = 4.75kg.m?/s



1. (a)

(b)

3.(a)

(b)

CONSERVATION of MOMENTUM (p. 153)

p; = p; = mv = constant

L; =L, = Io = constant

L=1In=2(20)=40.0kg.m?/s

[topmtop =

Lyars = Lyp = Ligng =40.0kg.m? /s
I, =L/30.0=1.333kg.m’
Lg =L/26.6=1.504kg.m’

start

L=1v
8.25=0.430w
®=28.25/0.43=19.19rad/s

M =Jo = 0.43(%} ~16.50 N.m

o=L/1=895/16.26=0.5504

0,-6,
=L

I=L/®=356/3.25=10.95kg.m’

20



WORK-ENERGY THEOREM (p. 162)

work=W =AE=E,—E,

energy = E = mgy +amv* + %10’

E = mgy +Vamv* = 70(9.81)1.150 + 4(70)12.00°
=789.7 + 5040 = 5830 joules = 5.83kJ

E =Ymv* =%(60.0)2.00> =120.0J

. 2
E =Vilw? = 14(2.00)[ 300——x 2%, 1min
min 1r 60s

=1(2.00)31.416° =987

y=vsin20"¢ = 6.00sin 20" (60.0s) =123.1m
W =Ef — Ei =mgy , —mgy;
=50(9.81)123.1-0=490.5(123.1) = 60.4 kJ

W=E, —E =0-E =0-Ymv’ =-1(25.0)5> = -313]

11. (a)

g mvi _0-3 o,
t 4
2 _ 2 a2
5, =8 o 0-% _ =90 _600m
: 2¢ 2(-0.75) -1.50
®
F =ma=20.0(-0.75)=-15.00N
()

W = Fs =—15.00(6.00) = —90.0 ]

21



1. (a)

(b)

22

WORK of a FORCE or MOMENT of FORCE (p. 168-9)

e

Wforce
w

moment

s=Fs +Fs,
=M8O=(Frsind)0

W =Fs=358x0.517=185.1J

W=Fs,+Fs,
=253%x1.325+63.2x2.92
=218]J

W e = Fs cOSO

=35.0(23.0) cos 30° = 697 J

Frormal = mg =25.0(9.81)
=24525N

Fenetic = FrormaiM kinetic
=245.25%x0.800=196.2 N
W08 = Flineries =196.2x10.00
=19621]

W02 =245.25%0.2x10.00

=491J

W =Fs=(Lg)s
=20(9.81)10(6.00)
=196.2(60.0)=117721]
=11.77kJ

W=Fs=(Lg)s
=3.50(9.81)4000
=137340J=137.3kJ

11.
W =mgy = 60(9.81)0.350

=2061J

13. (a)
W, =mgy =300(9.81)0.1500
=441])
(b)

Wmoment = Me = (Fd)6

=(90.0x0.600)(1 rad) =54.0J
()
n= I/Vtota

:% =8and1/6 =8.17 cycles

moment

15. (a)
W=E-E=0-%Iw
=-1(0.450)20.0> =-90.0J
(b)
F F

friction = L normal W inetic

=—12.50(0.800) = —10.00 N
LM _Fd_10.00x0300
I 1 0.450

=—6.667 rad/s*
_0,-0; 0-20.0
o —6.667

t =3.00s



POWER (p. 173)

P=W/t=AE/t
P .. = Fvcosd
POVCE :E E = FXV7C+FyVy
Pmoment = Ma)
1.
s =2x%x70.0x6.00 = 840 metres
W, =10.00x9.81=98.1 joules
P=W,s/t=98.1(840)/(2x 60)
=687 W
3.
P=W,g)s/t=(3.5x9.81)x4000/(6x60) =382 W
5.
P=0
An isometric contraction does no mechanical work.
7.
0=2009%8, 2mrad _ 4 9
s 360deg
P=M®n=50.0x339=174.5W
9.
o= 3£>< 27 rad =18.85rad/s
S 1r
P=Mwpnp=550x18.85=1037W
11.

P=Fyv=225%x0.555=1249W

W =Pt=124.9x3.50=437]
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CONSERVATION of MECHANICAL ENERGY (p. 178)

E, =E,; = constant

Wy =mgy =75.0x9.81x3.00 =2210J
Vomv? = mgy
v=4/2gy =4/2(9.81)3 =7.67 m/s

Ly =E

Vzmvff +mgy, = 1/2mvl-2 +mgy;

Vamv +0 = 5(65.0)4.15% + 65.0(9.81)10.00
=559.7+6376.5=6936 ]

v, = 22936 V2134 =14.61m/s

mgy =" mv*
v2 5.50° 30.25
T 2g 2(9 81) 19.62

=1.542m

W= mgy top =" mvtzakeojf
W =60.0(9.81)0.452 =266

Vo MV =266

2x266
Vo =\ eog =/8.868 =2.98m/s

mgy =Y mv*
mgy =(15.00+0.100)(9.81)(0.35) =51.85J

Vo mv? =51.851

23185 _ 10369 =32.2 m/s
70.100



