LINEAR KINEMATICS (pp. 87-8)

v, v ral
Sf :Si +V|t+%at2

vi =v? +2a(s; -5

. ()

Vi -V}

2(s¢ —sp)
e 9°-0 9’
T 2(40-0)  2(40)

_81_ 1.0125 m/s?
80

0to4d0m: a=

40 to 70 m: a =0 m/s’
70 to 100 m: S¢ =S, +Vt+sat?

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

a=239730 _ 6750 mss?
16
(b)
Vi =V 9-0
t = = =8.89s
0 a4 1.0125
ta0-70 = 70-40 =3.33s
t70-100=4.00s

tiotal =8.89+3.33+4=16.22s

(c)
S — 040+~ 352 12 66m
2180

(d)
Vigo =9 —(%j4 =6.00 m/s

3.(a)
V2 = +4/3.57 +2(0.005)(25-0)
=+3.536 m/s
Vi —Vi  +3.536-3.50
a 0.005

t=

=7.11s

(b)
2
=0+3.5><102+%(0.005)102

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

Vi =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=41.67m/s

1** catcher:

ViV 0-41.67

AT 2, —s)  20.300-0)
— 2894
Vi—V,  0-41.67

a  —28%4
=0.01440s =14.40 ms

2" catcher:

Vi-v)  0-41.67

AT 0, —s) 2(0.500-0)
— 1736
Vi =V  0-41.67
a 1736
= 0.0240 5 = 24.0 ms

t=

t=

The difference in the accelerations is

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

9.60 ms.



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

V=5/t=12.546/1.500 =8.36 m/s
Ball speed must be greater than 8.36 m/s.

11. (a)
S _IOOmXImin

= =0.417 m/s
t 4min  60s

(b)

sdown river

km lh 1000 m
t=4.00—x X
current h 60min 1lkm

Sl =V 266.7% +100.02 =285 m

(c)
V =Sy /t = 284.8/(4.00%60.0) =1.187 m/s

=V

13.
0=V’ +2a(s; —S;)

v? =-2a(s; —5;) = —2(~2.00)(6.00 - 0)
V; =+4/24.0 =+4.90

The initial velocity must be 4.90 m/s.

x4.00 min = 266.7 m
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PROJECTILE MOTION (pp. 94-5)

Vi, =Vy —29(sg, —Si,)

1
Sty = Siy +5(Viy +Vi )t

1. (a)
90k_mXIOOOrn>< lh
h 1km 3600s

V, =Vcos0 =25co0s5°=24.90 m/s
vy =Vsin® = 25sin5° =2.179 m/s

=25.0m/s

(b)
SfX: SIX —th
t=1970_ 64025
249
(c)
2 _ 2
ny —Viy *29(Sfy _Siy)
2 2
Vi Vi
2
:M+0:0,242m:24.2 cm
-2(9.81)
(d)
VX =M:28.6m/8
0.350
3. (a)

vfy2 :viy2 ~29(sty — Siy)
Vi =14/0-2(9.81)(—20-0)
=++/392.4 =+19.81 m/s
Vi =—19.81m/s>

(b)
t

Vi -V; — —
VeV -1981-0
—q ~9.81

()
Sy= Sy —V,t = 0+2(2.02) =4.04 m

5. (a)
2 2
S, =5, W VY
fy =y "
29
0+v;,° 2
= y _ 000" 35y
+29  2(9.81)
(b)
. Vi~V
-9
sz :Vi2 —-29(s¢ —5)
=62 -2(9.81)(0-10)
Vi =14/232.2 =+15.24 m/s
select the negative velocity
tzﬂ =2.16s
-9.81
(c)
S, =V, =0.500(2.16) =1.082 m
7.
0 vy Vy Ymax  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

vy’ =0-29(1.0-1.5)=9.81
Vi, =+4/9.81=-3.13

VeV -3.13-0
-9 -9.8l

v, =19 313
0.319

=0.319s

11.
Vet =0-2(9.81)(—0.795)
Vv, =-3.94m/s

V¢
t=—=0.4026
g

12

Ve =12 998
s =0 4206 P



1.

(a)

(b)

11.

ANGULAR KINEMATICS (p. 99)

o; =o; +ot
1
ef =9|+m,t+§at

@; = o +2040; —0)

a=2"9 =2 =1.5001/s?
t 2

=3nrad/s® =9.42 rad/s*

=0+2(2)+ % (1.5)2% =7.00 revolutions

0 :0+0%(0.35)362

=227 revolutions

®; =; +at
=6+0.750(5)=9.75rad/s

m:3—r:6—n:21.2rad/s
0.89

0.89

Q) final = winitial + (X,t = 5.60 + (_0.200)3.00 = 5.00 I‘ad/S

o @ final ~ @initial _ 0—-20.0 _ 13.33s
o ~1.500
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RELATIONSHIP between LINEAR and ANGULAR MEASURES (pp. 104-5)

v, =To
a =ra

2
v
=ro’=-L
r
2

a

r

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 degjx m rad
S 180deg
=9.00m/s
(b)
o= orzor_ 10-0 = 6.67 rad/s>
t 1.5
(c)

a, =ra=0.9(10)=9.00
a, =ro” =0.9(10)> =90.0

a=1/a’+a> =19.002+90.0°
=90.4 m/s’

Vi =ro

=0.75(10.00)

=7.50m/s

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

a=ya’+a’ =75 +15
=75.0 m/s*

7. (a)
Vigeet = o =2.30(10) =23.0 m/s

Vigg = Fo =1.30(10) =13.00 m/s
(b)
v 10-0

w=—=——=5.00rad/s
r 2

(©)
Steet = 27F =2m(2.30) =14.45m
Seg = 2nr =2mn(1.3)=8.16 m
=14.45-8.16=6.29m

(d)
Ay 1oy = 0" =2.30(10.00)°
=230 m/s’
9. (a)

lotar =1.00+.70=1.700 m
vV, =ro=1.70(8.75) =14.875 m/s

v
V=ro, r=—,
®
170+r=%"L
®
r=16'375—1.7=0.1714m
8.75
(b)
a, =ro’ =0.1714(8.75)
=13.12 m/s?
11.
=65 r ><27tradxlmm
min 1r 60s
=6.81rad/s

V= Fo=0.330(6.81) = 2.25 m/s
Vpushwheel =lw= 0. 100(6.8 1)
=0.681m/s



