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(@)

(b) FEinal velocity.

x:x0+v0t+%at2

Initial velocity.
vO:X_XO—lat
t 2
220 1
=—-—(-0.6)(10
0 2080
V=V, +at

v=25.0+(-0.6)(10)

(c) Distancetraveled during first 1.5 s.

x:><o+v0t+%at2

=0+ (25.0)(L.5) + %(—0.6)(1.5)2

Vo =259 m/s <
Vv; =19.00 m/s 4
x=36.8m <

PROPRIETARY MATERIAL. © 2010 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be
displayed, reproduced or distributed in any formor by any means, without the prior written permission of the publisher, or used beyond
the limited distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student

using this Manual, you are using it without permission.




Chapter 11, Solution 36

(a
=0
1
4D
o)
t‘ & ‘11‘ \‘m‘
[
u,: Bt (b)
h RETL FYVPY

We have

At t g

Then

or

We have

At

Then

or

y= y1+v1t+%at2

y=0
0=89.6 ft+v;(165)
+%(—32.2 ft/s%)(16 5)*

V2 =V2 +2a(y - V)

Y= Ymax: v=0

v, = 2.52 ft/s <

0= (252 ft/9)* + 2(~32.2 ft/S”)( Y, — 89.6) ft

Yoex = 1076 ft <
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(@)

(b)

_.....x

ad

T p———l
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1ads
(Vp)1g =0

Patrol car:

For 18s, t# 26s:

At t=26s:
or

Also,

At t=26s:

For 26s, t# 42s:

Att=42s:

For the motorist’s car:

At t=42s Xy =Xp:
or

or

LY

122L%

(V)5 = 90 knvh = 25 m/'s

Vp =0+ ap(t—18)
25m/s=a,(26-18) s

a, =3.125 m/s

=825
(Vo) = 90 knvh = 25 m/s

X =0+0(t—18 —%ap(t—18)2

(Xo)06 = %(3.125 m/s?)(26—18)> =100 m

Xp = (Xp) 26 + (Vp) 6 (t — 26)

(Xp) 42 =100 M+ (25 M/s)(42 — 26)s

=500m

Xy =0+t
500 m=v,, (42 9)
vy =11.9048 m/s

(Xp)s, =05 km «

vy =42.9 km/h <
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a,=+18ft/s° ag=-12ft/s?
IValo = 24 mi/h = 35.2 ft/s

|Vg o =36 mi/h =52.8 ft/s A overtakes B
20 ——p e 230 z: /
= _aa”
Fou 0 2 \2 A ﬂ e,

0 4—lvg)ys %it —
¥g >

vy —

Motion of auto A:

Vo =(Va)o +aat =35.2+1.8t (1)
1 . 1 2
Xa = (Xa)o + (Va)ot + EaAt =0+35.2t + E(l.S)t 2
Moation of auto B:
Vg =(Vg)o +agt =52.8-1.2t 3
1 2 1 2
Xg = (Xg)o + (Vg)ot + EaBt =75+52.8t + 5(—1.2)t 4

(8 AovetakesBat t=t;.

Xp = Xg: 35.2t+0.9t% = 75+ 52.8t, — 0.6t

1.5t ~17.6t, - 75=0

t,=—-322s and t, =15.0546 t,=15.05s 4
Eq. (2): X, = 35.2(15.05) + 0.9(15.05)? X, =.734ft <«
(b) Velocities when t; =15.05s
Eq. (1): v, = 35.2+1.8(15.05)
v, =62.29 ft/s vy =425mi/h - 4
Eq. (3): Vg = 52.8—1.2(15.05)
Vg = 34.74 ft/s Vg =23.7mi/h > 4
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From the diagram, we have

Then

and

@)

(b)

(©

X, + 3Yg = constant

Va+3v5 =0 )
a,+3a5=0 @)
Substituting into Eq. (1) 6 m/s+3vg =0
or vg=2misT «

From the diagram

Then

From the diagram

Then

Vg + Yp = constant
Vg +Vvp =0

vp =2mis! «
Xa + Y = constant

Vpo+Ve =0 Ve =—6m/s

NOwW  Vgp =V —Vp = (-6 m/s) - (2 m/s) = -8 m/s
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Choose the positive direction downward.
(@ Veocity of cable C.
Ve + 2Yg = constant

Ve +2vg =0
But, vg =151t/s
or Ve =—2vg =-30ft/s

(b) Velocity of counterweight W.
Yw *+ Ye = constant
My +Ve =0 v, =-vg =-15ft/s

(c) Relative velocity of C with respect to E.
Ve = Ve — Vg = (=30 ft/s) — (+15 ft/s) = —45 ft/s

(d) Relative velocity of Wwith respect to E.
Ve =MWy — Ve = (-15 ft/s) — (15 ft/s) = 30 ft/s

ve =30.0ft/sT «

vy, =15.00ft/sT «

Vee =45.0ftisT «

Ve =30.0ftisT «
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Y Uy

From the diagram
3ya +4Yg + X = constant

Then Vp +4vg +Ve =0 (1)
and 3a, +4ag +a. =0 @)
Given: Vg =20 mmisy ;
(Va)o =30 mm/sT
(@) Substitutinginto Eq. (1) at t=0
3(—30 mm/s) + 4(20 mm/s) + (v ), =0
Ve =10 mm/s or (Ve)o =10 mm/s— <
(6)  Wehave Xe = (k)0 + (V) + 2 act?
Att=3s: 57 mm= (10 mm/s)(3 s)+%ac(3 s)?
ac =6 mm/s? or ac =6 mm/s” - <«
Now Vg =constant —» ag =0
Then, substituting into Eq. (2)
3a, + 4(0) + (6 mm/s?) =0
a, =—2 mm/s® or a,=2mms’ T «
1
() Wehave Ya=(Ya)o+ (Va)ot + EaAtz
Att=5s: Ya— (Ya)o = (=30 mm/s)(5 s) +%(—2 mm/s?)(5 s)?
=-175mm
or Ya—Ya)o=175mm7T <«
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(@)

(b)

N = Wit

[
py— T e == a---:.-::_:—:—_‘-:. —L-S 2 3’_&
400

Vertical motion. (Uniformly accelerated motion)
1 2
y=0+(0)t - =gt

Horizontal motion. (Uniform)

X=0+(v,)ot =Vt

When h=31in,, y= 226t —22ft= —1(32.2 ft/s?)t?
12 12 2

or
Then 40 ft = (v,)4,(0.387432 5)

or (Vp)3, =103.244 ft/s=70.4 mi/h
When h=42in,, y=-15ft: -15 ft:—%(32.2 ft/s?)t?

or

Then 40 ft = (v;)4,(0.305234 s)

or (Vo) 4o =131.047 ft/s=89.4 mi/h

For the vertical motion

v, =(0)—gt
\%
Now tana = M = it
(VX)B VO
2
When h=31in. tan o = (32.2 ft/s°)(0.387432 9)
103.244 ft/s
=0.120833
or
2
When h=42in. tan o = (32.2 ft/s°)(0.305234 s)
131.047 ft/s
=0.075000
or

t, =0.387432s

t,, =0.305234 s

70.4 mi/h# v, # 89.4 mi/h 4

s, =6.89° 4

ay, =429 4
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First note (V) = (13.40 m/s) cos 20° =12.5919 m/s
(Vy)o = (13.40 m/s) sin 20° = 4.5831 m/s

Y

hoemmmme e
A .-_-"‘." i<~ —
z"l“ L‘?m \,_\"‘ 8 .
Y ©
4
(8 Horizontal motion. (Uniform)
X=0+ (v, )ot
AtC I9m=(125919 m/s)t or t. =0.71475s
Vertical motion. (Uniformly accelerated motion)
1
Y= Yo + (v, ot —Egtz
AtC: Y. = 2.1 m+ (4.5831 m/s)(0.71475 s)
- %(9.81 m/s?)(0.71475 s)?
=287m

Yo - 2.43m (height of net) = ball clearsnet 4

(b) AtB, y=0: 0=2.1m+(4.5831 m/s)t —%(9.81 m/s?)t?
Solving tg =1.271175s (the other root is negative)
Then d = (V,)otg = (12.5919 m/s)(1.271175 s)
=16.01m
The ball lands b=(16.01-9.00) m=7.01 m from the net «
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Geometry. The polar coordinates are

Vv =4/(800)% + (600)2 =1000m @ =tan* (%J =36.87°

Velocity Analysis. v =150 m/s—>
v, =150c0s6 =120 m/s

Co ey v, =-150sing = -90 m/s
P v, =f r =120 m/s <
Y e
150 m/s ngré ézv_ez_ﬂ
1000
0 =—0.0900 rad/s 4
Acceleration analysis. a =25m/s?
2 2
3 _V @07 g 95 g2
s p 2000
wh .
T 1285 wmls a=25m/s’—> +11.25 /s’ T = 27.41 m/s* 7 24.23°
25 e fs™ B =24.23°
60— f =12.64°

a, =acos (0 — fB) = 27.41c0s12.64° = 26.74 m/s?
a, =—asin (0 — ) = —27.415n 12.64° = —6.00 m/s>
a=F-rf* i=a+ré?

I = 26.74+ (1000)(0.0900)? F =34.8m/s* 4
a,=r0+20
G2 20
r r
_-6.00 (2)(120)(-0.0900) j - —0.0156 rad/s 4
1000 1000
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