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Student Edition Solutions

Motion In
One Dimension

Motion In One Dimension, Practice A

Givens Solutions

1. Vayg=0.98 m/s east Ax= ua,/gAtz (0.98 m/s)(34 min)(60 s/min)

At =34 min Ax=2.0%10°m =

1h
2. At=15min Ax=v,,, At=(12.5 km/h)(15 min)( - )
60 min
Vayg=12.5 km/h south Ax=
3. At=9.5 min Ax =14, At= (1.2 m/s) (9.5 min)(60 s/min)

Vayg= 1.2 m/s north Ax=680 m north
4. v,,=48.0 km/h east Ax 144 km
At:—ziz 3.00 h
ok

Ax =144 km east

5. 1= 56.0 km/h east Ax 144 km

At=—=————=2.57h
Vayg  56.0 kmn/h
Ax= 144 km east time saved =3.00 h —2.57 h={0.43 h =25.8 min
= Ax Ax
6. Ax; =280 km south a. Aty = At + Aty + At3=— 4 Aty + ——
Vavg,1 = 88 km/h south Varg1 Varg3
p 280 k
At,=24 min Aty = oV km + (24 min) 1h N 210 km
88 km/h 60 min/ \75km/h

Va,,g,2=0km/h

=3. . 8h=|64h=6h24 mi
N Mt=32h+0.40h+ 28
AxXpo B Ax;+ Axy;+ Ax;
Aty Atj+ Aty + At

Vayg,3= 75 km/h south b. Vg 10 =

h
Ax,= Vayg,2 At,= (0 km/h)(24 min) ( ) =0km

60 min

280 km+0km+210km 490 km
Vayg, tot = 6.4h = cah = | 77 km/h south

Motion In One Dimension, Section 1 Review

1. v=3.5mm/s Ax=8.4cm Ax 8.4cm

v 0.35cm/s

At=—= =16
v 1.5 m/s

2.v=15 Ax=9.3 A 9.3
v m/s X m X m
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3. Ax;=50.0 th A 50.0
& ot a Vg1 = a2 T [2.50 m/s south
A 200

At;=20.0

Ax,=50.0 m north Ax, 50.0m

b. v =—== ={2.27 m/s north
At,=22.0s W&2T AL, 2205

Axyor = Axp+ Axy = (=50.0 m) + (50.0 m) =0.0 m

Aty =At;+ A, =20.05+22.05=42.0s

Ax;;  0.0m
Vo= =——=|0.0m/s

4. v;=0.90m/s Ax 780 m
a. Atj=—=———=870s
v,=1.90 m/s vy 0.90 m/s
Ax = 780 At Ax 780 m 410
= == = S
* m 2 v, 1.90m/s

At;— At,=870's— 410 s =

Atl - Atz = b _
(5.50 min)(60 s/min) = - Axp=v,A1
3.30 X 10% s Axy= 1AL

Ax;=Ax,

viAt; = v,AL

vi[Aty+ (3.30 X 102 5)] = 1,AL,
VAL +13(3.30 X 107 5) = 1,AL

Aty (v)—15) =—11(3.30 X 10 )

—1,(3.30x10%s)  —(0.90 m/s)(3.30 X 10*s)  —(0.90 m/s)(3.30 x 10 s)

At = -
? V-1, 0.90 m/s — 1.90 m/s ~1.00 m/s

At,=3.0x10%s
At;=At,+(3.30 X 10%5) = (3.0 10% 5) + (3.30 X 10% 5) =630 s

Ax;=v;At;=(0.90 m/s)(630s) =
Axy=1,Aty = (1.90 m/s)(3.0 X 10% s) =

Motion In One Dimension, Practice B

1. ay=—41m/s’ A Ay 00m/s-9.0m/s _ —9.0m/s :

2 = 2
v;=9.0m/s Qg Aayg —-4.1m/s —4.1m/s
vy =0.0m/s
2. a,,=25 m/s’ Av vg—v;  120m/s—7.0m/s  5.0m/s -
g [ — — —
At_a o B 2.5 m/s* _25m/52_
v;=7.0m/s avg avg : :
vp=12.0m/s
2
. =—1. vr—; - —6.
3. ag=-12m/s Af= Vi 0.0 m/s 6.52m/s _ 6.5 m/s2 _
v;=6.5m/s Aavg —1.2m/s —1.2m/s
vp=0.0 m/s
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4. v;=-12m/s
vp= —6.5m/s
At=25 min

Solutions

vp—v;  —6.5m/s— (-1.2m/s) —=5.3m/s = >
Appo=—""—= - - = =[-3.5X10"" m/s
S At (25 min)(60 s/min) 1500 s

5. (,=4.7x 107 m/s’
At=5.0 min

v;=1.7m/s

a. Av= ag, At= (47X 107 m/s?)(5.0 min) (60 s/min) =
b. vy=Av+v;=14m/s+ 1.7 m/s=

Motion In One Dimension, Practice C

1. v;,=0.0m/
ri e szé(i/ﬁ vpAt = %(0.0 m/s+ 6.6 m/s)(6.5s) =
vf=6.6 m/s
At=6.5s
2. ;=150 m/s Ax=12(v;+ v) At =1(15.0 m/s + 0.0 m/s)(2.50s) =
vr=0.0 m/s
At=2.50s
3. 1;=21.8m/s Ap= 2Ax _ (2)(99 m) _lo1s
Ax=99 m vitvy  21.8 m/s+0.0 m/s
vr=0.0 m/s
2Ax (2)(3.2%x 10’ m) '
4. vj=6.4m/s vp= v vi= (3.5 min) (60 s/min) —6.4m/s=3.0x10" m/s— 6.4 m/s=
Ax=3.2 km
At=3.5 min

Motion In One Dimension, Practice D

1. v;=6.5m/s vp=v;+aAr=6.5m/s+ (0.92 m/sz)(3.6 s)
a=0.92 m/s* vf=6.5m/s+3.3 m/s=
At=3.6s Ax=1/,-At+%aAt2
Ax=(6.5m/5)(3.6'5) +3(0.92 m/s?)(3.6 5)*
Ax=23m+6.0m=
2. ;=430 m/s vp=v;+ aAt=430 m/s + (3.00 m/s*)(5.00 s)
a=3.00m/s’ vp=4.30 m/s +15.0 m/s =
At=5.00s

1
Ax=v;At+ EaAtz

Ax= (430 m/s)(5.00 5) +3(3.00 m/s)(5.00 5)*

Ax=21.5m+37.5m=
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3. 1;,=0.0m/s

At=50s

a=-1.5m/s>

Solutions
vp=vi+aAt=0m/s+ (-1.5 m/s?)(5.0s) =
Ax=v;At+ %aAtZ =(0m/s)(5.0s) +%(—1.5 m/sz)(S.O 5)2 =-19m

distance traveled =

4. y;=15.0m/s
a=-2.0 m/s>
vp= 10.0 m/s

ve—vi 100 m/s—15.0m/s —5.0
At=-L = :_205:

a —2.0 m/s*
Ax= Z/iAt+%aAt2
Ax=(15.0m/s)(2.5 5) +5(~2.0 m/s?) (2.5 5)?
Ax=38m+(-6.2m)=32m

distance traveled during braking =

Motion In One Dimension, Practice E

1. v;=0m/s
a=0.500 m/s
Ax=6.32m

vp= Jv? +2a0x

vp=1/(0 m/s)? + (2)(0.500 m/s?)(6.32 m) =/6.32 m%/s? = +2.51 m/s

2. v;=+7.0m/s

a=+0.80 m/s>

a. = \/1/,-2 + 2aAx

vr=+/(7.0 m/s)? + (2)(0.80 m/s%)(245 m)
f

Ax=245m
vp=1/49 m?/s? + 390 m%/s = /440 m?/s> = £21 m/s
Ax=125m b. vy=1/(7.0 m/s) + (2)(0.80 m/s?)(125 m)
vp= \/49 m?/s% + (2.0 x 102 m%/s?) = \/250 m?/s?
Ax=67 m C. = \/(7.0 m/s)? + (2)(0.80 m/s2)(67 m) = \/49 m?/s% + 110 m?%/s>
Vf=w/160 m%/s>=+13 m/s =
3. v;=0m/s
! 5 a. z/fz\/z/i2+2an:\/(0 m/s)%+ (2)(2.3 m/s?)(55 m)
a=2.3m/s
_ 2,2 _
Ax=55m Z/f—\/250m /s*=x16 m/s
car speed =
vf 16 m/s
b. At=—=——5=(7.0s
a  2.3m/s? -
4. v;=6.5m/s Ax= 1/f2 - 1/,-2 _ (1.5 m/s)2 - (6.52m/s)2 _ —40 m2/522 _
vf = 1.5m/s 2a (2)(=2.7 m/s*) —5.4m/s
a=-2.7 m/s>
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5. 7;,=0.0m/s
vp=33 m/s
Ax=240m

Solutions

22 2 2
Ui = v (33 m/s)”— (0.0 m/s) 2
= = = -2.3 /
¢ 2Ax (2)(240 m) e

6. a=0.85 m/s’
v;=83 km/h
vp=94 km/h

v;= (83 km/h)(10° m/km)(1 h/3600 s) = 23 m/s

vp= (94 km/h)(10° m/km)(1 h/3600 s) = 26 ms

A 1/f2 - 1/,~2 (26 m/s)2 —-(23 m/s)2
x: =
2a (2)(0.85 m/s?)

_ 680 m%/s* — 530 m?/s”
(2)(0.85 m/s%)

150 m?/s>
X 2
(2)(0.85 m/s”)

distance traveled =

8 m

Motion In One Dimension, Section 2 Review

1. a=+2.60 m/s>

V= vVi 268 m/s—24.6 m/s

At 5
a 2.60 m/s

v;=24.6 m/s 22 m
2m/s
vp=26.8 m/s Af=m=
3./,=0 vi—v: 125 ~0
v; m/s a a= f i_ m/s m/s _
vp=12.5m/s At 2,558
At=25s b. Ax=vAt+35aAt* = (0m/s)(2.5's) +5(5.0 m/s?) (2.5 5)* =

Ax 16m

Motion In One Dimension, Practice F

1. Ay=-239m a. = \/1/,»2 +2aAy= \/(O m/s)2 +(2)(-3.7 m/sz)(—239 m)

v;=0m/s

2 1/)c:w/1.8><103 m?/s> = +42 m/s
a=-3.7m/s
vf—v;  —42m/s—0m/s
b. At= = =[11s
a -3.7 m/s’ -

2. Ay=-25.0m a. yr= \/1/,~2 +2aAy= \/(0 m/s)? + (2)(=9.81 m/s?)(—25.0 m)

v;=0m/s 2 v= /490 % 107 m?/s = [ 221 ms |

a=-9.81 m/s

ve—v;  — -
b. Ar= Vi 22.1 m/s Om/s:

a —9.81 m/s?
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3. v;,=+8.0m/s a. = \/1/ iz +2alAy= \/(8.0 m/s)? + (2)(=9.81 m/s2)(0 m)

a=-9.81 m/s> I/f:\/64 m’/s> = +8.0 m/s=

Ay=0m b. Ar= Vf—l/i: -8.0 m/s—8.02m/s _ -16.0 m/s2 _[1e3s
a -9.81 m/s —9.81 m/s
2 2 2 2
4. y;=+6.0 m/s Ay= vVt (1.1 m/s)” = (6.0 m/s)
2 2)(=9.81 m/s*
I/f:+1.1 m/s’ “ @) m/s")
2,2 2,2 2,2
a=-9.81 m/s A =1.2m/s —36m°/s _ =35m°/s _[+18m
y 219.6 m/s? ~19.6 m/s>
Motion In One Dimension, Section 3 Review
2. v;=0m/s Ay =v;At +%aAt2 =(0m/s)(1.55s) +%(—9.81 m/s2)(1.5 5)2

At=15s Ay=0m+(-11m)=-11m

2
a=-9.81m/s . ,
the distance to the water’s surface =

Motion In One Dimension, Chapter Review

7. At=0530h Ax =1 At= (19.0 km/h)(0.530 h) =

Vayg=19.0 km/h east

8. At=2.00h, 9.00 min, 21.0s Ax= VanAl'= (5.436 m/s) [(2.00 h)(3600 s/h) + (9.00 min)(60 s/min) + 21.0 s]
Vayg = 5.436 m/s Ax=(5.436 m/s)(7200 s + 540 s + 21.0 s) = (5.436 m/s)(7760 s)
Ax=4.22%x10"m=14.22x 10" km

9. At=5.00s a. Ax,=
distance between b. Axz=70.0 m+70.0 m=|+140.0 m

poles =70.0 m Axy  70.0m
C. Vgyg A= v = 0% =|+14 m/s
Axg  140m
d. v, :—:—=-+28m/s
“EETA T 5.0
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10. v;=380.0 km/h

At;=30.0 min
v,=105km/h
At,=12.0 min
v3=40.0 km/h
At;=45.0 min
v4=0km/h

At;=15.0 min

Solutions

a. Ax;=v;At;=(80.0 km/h)(30.0 min)(1 h/60 min) = 40.0 km
Ax,=v,At,= (105 km/h)(12.0 min)(1 h/60 min) =21.0 km
Axz=v3At;=(40.0 km/h)(45.0 min)(1 h/60 min) = 30.0 km
Axy=v4Aty= (0 km/h)(15.0 min)(1 h/60 min) = 0 km

B Axyor _Axg+ Axy+ Axz+ Axy

T Aty At +Ab+ Aty + Aty

B 40.0 km + 21.0 km + 30.0 km + 0 km

- (30.0 min + 12.0 min + 45.0 min + 15.0 min)(1 h/60 min)

91.0 km
v = =153.5 km/h
8§ (102.0 min)(1 h/60 min)

b. Ax); =Ax;+ Axy + Axz+ Axy

Axppr =40.0 km +21.0 km + 30.0 km + 0 km = | 91.0 km

Vayg

Vavg

11.

v4=9.0 km/h east
=+49.0 km/h

X;, o= 6.0 km west of

flagpole =—6.0 km

vg= 8.0 km/h west
=-8.0 km/h

x; p=5.0 km east of
flagpole =+5.0 km

x = distance from flagpole
to point where runners’
paths cross

Axp= vy At=x—X; 4

Axp=vpAt=x—x; g

Axp—Axpg= (x—x; 4) — (x—x; p) =X p—X; A

Axy— Axp = vy At—vgAt= (v4 — vp) At

xjp—% o _ 50km—(-6.0km) 11.0 km

va—vg  9.0km/h—(-8.0km/h)  17.0 km/h

At =

At=0.647 h
Axy =vpAt= (9.0 km/h)(0.647 h) = 5.8 km
Axg=vpAt=(-8.0 km/h)(0.647 h) =—5.2 km

for runner A, x=Axy + x; 4= 5.8 km + (6.0 km) =-0.2 km

x= | 0.2 km west of the flagpole |

for runner B, x=Axg+ x; p=—5.2 km + (5.0 km) =-0.2 km

x= | 0.2 km west of the flagpole |
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Av. vf—v; 8.0m/s—50m/s  3.0m/s
Qg 0.75 m/s> 0.75 m/s>

16. v;=+5.0 m/s At=
2 Aavg
Agyg=+0.75m/s

vp=+8.0 m/s At =

17. ForO0sto5.0s: For0sto5.0s,
v;=—6.8 m/s vf—vi —6.8m/s—(—6.8 m/s) 3
I — = =10.0m/s
S wy= -
f_ .0 Mm/s
At=5.0s
For5.0sto 15.0 s: For5.0sto 15.0s,
v;=—6.8 m/s vF—vi 6.8m/s—(-6.8m/s) 13.6m/s 5
a = = = =[+1.36 m/s
f_ .0 Mm/s
At=10.0s
For 0 st020.0s: For 0 s t020.0s,
i=—6.8 vF=v; 6.8m/s—(—6.8 m/s 13.6 m/s
vi m/s Agug= fA -= ( ). o= (0680 m/s?
vf=+6.8m/s t 20.0s U
At=20.0s
18. v;=75.0 km/h=21.0 m/s Ax :%(vi + 1/f) At= %(21.0 m/s+0m/s)(21.0s) =%(21.0 m/s)(21 s)
szokm/h:Om/s Ax=
At=21s
19. v;=0m/s Ax :% (v;+ I/f) At:%(O m/s+ 18 m/s)(12s) =
vp= 18 m/s
At=12s

20. v;=+7.0 m/s vp=vj+aAr=7.0m/s + (0.80 m/sz)(2.0 s)=7.0m/s+ 1.6 m/s=

a=+0.80 m/s>

At=2.0s
21. 1= 0m/s a. vy=v;+ aAt=0m/s + (-3.00 m/s)(5.0s) =
_ 2
a=-3.00m/s b. Ax= At +2aAt> = (0 m/s)(5.05) + 5(=3.00 m/s>)(5.0 )% =
At=50s
22, y;=0m/s For the first time interval,
At;=50s vr=vi+aAt;=0m/s+ (1.5 m/s%)(5.0 s) =+7.5 m/s
a;=+1.5 m/s’ Ax;=v;At; +% aj At12 =(0m/s)(5.0s) +% (1.5 m/sZ)(S.O s)2 =+19m
At,=3.0s For the second time interval,
a,=-2.0 m/s’ v;=+7.5m/s

vp=v;+ aAty=7.5 m/s + (~2.0 m/s>)(3.05) = 7.5 m/s — 6.0 m/s =

Axy=vAL+5 ayAty= (7.5m/s)(3.05) +5 (2.0 m/s))(3.05)* =22 m - 9.0 m=+13m
Axp;=Ax;+Ax,=19m+ 13 m=

1 Ch. 2-8 Holt Physics Solution Manual
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23. a=1.40 m/s’ el v (7.00m/s) - (0 ;n/s)z _ 490 m2/522 _
v;=0m/s 2a (2)(1.40 m/s%) 2.80 m/s
vf= 7.00 m/s
24. 1;=0m/s a. vp=+Jv} +2aAx=1/(0 m/s)* +(2)(0.21 m/s>)(280 m) = /120 m*/s” =11 m/s
a=0.21m/s* vp=11m/s
Ax=280 m 11 m/s — 0 m/
vf — v; m/s —0 m/s
b. At= = =525
a 0.21 m/s’
25, 1;=+1.20m/s vp= Jv? +2aAx=1/(1.20 m/s)? + (2)(=0.31 m/s*)(0.75 m)
2
a=-0.31m/s vp= \/1.44 m?/s> — 0.46 m%/s> = \/0.98 m?/s> =+0.99 m/s = | +0.99 m/s
Ax=+0.75m
30. v;=0m/s When v;=0 m/s,
Ay=-80.0
y=-8 mz 1/2=2aAy v=1/2aAy
=-9.381
a m/s v=1/(2)(=9.81 m/s>)(=80.0 m)
v=14/1570 m?/s?
v=1|-39.6 m/s
31. v;=0m/s When v; =0 m/s,
=-9.81 m/s’ 2A [2)(=76.0
a=-9.81 m/s Ase [2Y_ (2)( r121)=
A)/: —76.0 m a —9.81 m/s
32. 1/1"1:"1‘25 m/s A)’IZJ’_)’i,IZVi,IAt"' %aAtz
vi, 2= 0 m/s Ayr=y-y; 2= s At +3aA87
_ 2
a=-9.81 m/s Ay =Ayy ==y )= =i =Vi2— Vi1
Yi,1=0m Ay — Ay, = (v, 1At+%aAt2) — (v; JAt+ %aAtz) =(v; 1 —v; ) At
Yi2=1>m Ay = Ayr=yi 2=y 1= Wi 1= vj )AL

Copyright © by Holt, Rinehart and Winston. All rights reserved.

y = distance from ground R 15m—-0m 15m
to point where both balls At= Yiz7 Vil _ = =10.60s
are at the same height V,1=v¥,2 25m/s—Om/s 25mis

33. v, =27 800 km/h circumference = 277(7,44, + AX)

Are circumference _ 27(6380 km + 320.0 km) _ 27(6.70 % 10° km) _
Ax=1320.0 km Vaug 27 800 kmib 27800 ki

Toarth = 6380 km
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Givens

34.

Solutions

a. For Ay=0.20 m = maximum height of ball, At=

b. For Ay=0.10 m = one-half maximum height of ball,

At= | 0.06 s as ball goes up |

At= | 0.34 s as ball comes down |

c. Estimating v from = 0.04 s to t=0.06s:

Ax 0.10m-0.07m 0.03m

y=—-= = =[+2m/s
At 0.06s-0.04s 0.02s

Estimating v from t=0.09 s to t=0.11 s:
Ax 0.15m-0.13m 0.02m
At 0.11s-0.09s 0.02's

Estimating v from t=0.14 s to t=0.16 s
Ax 019m-0.18m 0.0lm

y=—= = =+ 0.5m/s
At 0.165-0.14s 0.02s

Estimating v from t=0.19 s to t=0.21 s:

Ax 020m-0.20m
At 021s-0.19s

Av 0m/s-2m/s -2m/s 3
d. a=—-= = =|-10m/s
At 0.20s-0s 0.20s

35. AxAB = AXBC = AxCD

AtAB + AtBC + AtCD =
5.00 min

AxAB AxAB 2AXAB

AtA B= = =
VAB,avg (v +0) U
2
. . Axpc
Because the train’s V€10C1ty is constant from B to C, AtBC = .
VB
AxCD AXCD ZAXCD
AtCD = = =
VCD,a:/g (0 + Z/B) vp
2

Because Ax,p = Axge = Axcp, T =Atgc = ,or

2
AtAB = AtCD = 2Ath.

We also know that At,g + Atgc + Atcp = 5.00 min.

Thus, the time intervals are as follows:

C. AtCD= 2.00 min

1 Ch. 2-10 Holt Physics Solution Manual
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36. Ay=-19.6m

v;;=-14.7m/s

Vi, =+14.7m/s

a=-9.81 m/s>

At=0.800s

Solutions

a. vy =+/v; 2 + 2aAy=+/(-14.7 m/s)? + (2)(=9.81 m/s)(~19.6 m)

v = \/216 m?/s? + 385 m?/s* = \/601 m?/s? = +24.5 m/s =—24.5 m/s

Vg 2=~1; 2 + 2ahy=1/(14.7 m/s)? + (2)(=9.81 m/s?)(~19.6 m)

Vg2 =1/216 m%/s? + 385 m¥/s? = /601 m?/s? =+24.5 m/s =—24.5 m/s

_Vpi— Vi —245m/s—(-14.7m/s)  —9.8m/s

At = =1.0s
! a —9.81 m/s* —-9.81 m/s?
Viy— U —24.5m/s—14.7m/s —39.2m/s
Aty=-L2 52 LA S =4.00s
a -9.81 m/s —9.81 m/s

difference in time = At,— At;=4.00s— 1.0 s =

b. Vg = (See a.)
= [z e

C. Ay;=v; At +5aAt* = (~14.7 m/s)(0.800 5) +5(-9.81 m/s?)(0.800 )
Ay;=-11.8 m—-3.14m=-149m
Ay, =v; ,At+3aAt” = (14.7 m/s)(0.800 s) +3(~9.81 m/s%)(0.800 5)*
Ay,=11.8 m—-3.14m=+87m

distance between balls = Ay, — Ay;=8.7m— (-14.9 m) =

37. For the first time interval:
v;=0m/s
a=+29.4 m/s’>

At=398s

For the second time interval:

v;=+117 m/s
a=-9.81 m/s*
vp=0 m/s

While the rocket accelerates,
Ay; = v)At+3aA1* = (0 m/s)(3.98 5) +3(29.4 m/s?)(3.98 5)* = +233 m
vp=v;+ aAt=0m/s+(29.4 m/sz)(3.98 s)=+117 m/s

After the rocket runs out of fuel,

v’ =v’  (0m/s)*— (117 m/s)’

=+698 m
2a (2)(-9.81 m/s?)

Ayy=

total height reached by rocket = Ay; + Ay, =233 m + 698 m =
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38. v;=85km/h Ax  16km
a. Atj=—=——=0.19h

v, =115 km/h v;  85km/h

Ax=16k Ax_ 16km
wolokm Atz=—x=76 =0.14h

v, 115km/h

The faster car arrives At; — At,=0.19 h—0.14 h=[0.05 h | earlier.

Atl - Atz =15 min b- Ax= Atll/l = AtzVZ
=0.25h Ax (v, —v7) = Axvy — Axv; = (At v, — (Abvy)vg
Ax (= vp) = (At = Aty vy,
115 km/h)(85 km/h
VoV ):(025 h)( ( )( ) )

Ax= (At - At2)< (115 km/h) — (85 km/h)

Vo=V
Ave (0951 (115 km/h)(85 km/h) Bk
*={0.25h) (30 km/h) e
39. v;=-13m/s vp=vi+ aAt=-1.3m/s+ (-9.81 m/sz)(2.5 s)
a=-9.81 m/s> vp=-1.3m/s—25m/s =
At=2.5s . .
Axyt :5(1/,-+ z/f)At: E(—I.S m/s—26m/s)(2.5s)
Axgi =5(-27 m/s)(2.55) ==34 m
Aximper = (=1.3m/s)(2.55) =—3.2 m
The distance between the kit and the climber is AX;per — Axgis-
AXfimper — Axgjy =—3.2m— (=34 m) =
40. v;=+0.50 m/s a. yy=v;+aAr=0.50 m/s + (-9.81 m/sz)(Z.S s) =0.50 m/s — 25 m/s
At=25s vp=
a=-9.81 m/s> ) .
b. Axggp = S+ vf)Atz 5(0.50 m/s — 24 m/s)(2.5s)
Axggy =5(-24m/s)(2.5'5) ==30 m
Axpelican = (0.50 m/s)(2.5s) =+1.2m
The distance between the fish and the pelican is Axyjican — Axfigh-
Axpelican - Axﬁsh =12m-— (—30 m) =
41. v; =56 km/h For the time interval during which the ranger decelerates,
vy=0m/s Apo Ui Omis—(56% 10° m/hz)(l h/3600s)
a -3.0 m/s
a=-3.0 m/s>
Ave = 65m Ax=vAt+3aAt* = (56 x 10° m/h)(1 h/3600 5)(5.2 ) +5(=3.0 m/s?)(5.2 5)
tor =

Ax=81m-41 m=4.0x10'm

maximum reaction distance = Ax;,; — Ax=65 m — (4.0 X 10' m)=25m

maximum reaction distance

maximum reaction time =
Vi

25m
maximum reaction time = =|1.6s
(56 % 10°> m/h)(1 h/3600 s)
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42. y,=30.0 m/s
vip=0m/s

_ 2
a,=2.44 m/s

a. Ax;=Ax,
Ax;=vAt

Because v, =0 m/s,
_1 2
Ax,=5apAt

VAt =%aPAt2

2ve  (2)(30.0 m/s)
At = RS S A 24.6 s
2.44 m/s*

ap

b. Ax, = v, At = (30.0 m/s)(24.6 5) =
or Ax, = %apAt2 = %(2.44 m/sz)(24.6 5)2 =

43. For At;:
v;=0m/s
a=+13.0 m/s’

Z/le/

For At,:

a=0m/s>
v = constant velocity
Axypr=+5.30 X 10° m

Attot = Atl + Atz =90.0s

When v;=0 m/s,

Ax; =%aAt12

Aty =90.0 s — At

Axy=vAt, =v(90.0 s — At)

Axior=Ax; + Axy=3aAt)” +1(90.0 s — At)

v=1vy during the first time interval = aAt,

Axyp = %aAtlz + aAt1(90.0 s — At)) = %aAtlz +(90.0 s)aAt; — aAtlz
Axpy = —%aAtlz +(90.0 s)aAt;

%aAtlz —(90.0 s)aAt; + Ax;,; =0

Using the quadratic equation,

(90.0's)(a) £ \/ [~(90.0 s)(a)])> - 4(%61)(Axm)

Atl =
o
Z(EQ)
Ap, = (9005)(13.0 m/s?) £/[-(90.0 5)(13.0 m/s?)]> —2(13.0 m/s)(5.30  10° m)
! 13.0 m/s>
A, 1170m/s +,/(1.37 x 10° m%/s?) — (1.38 X 10° m?/s?)
=

13.0 m/s?

+/1. ®m%/s2 1170 m/s£ 1110 60
Aty = 1170 m/s 4/1.23 X 10° m“/s _ m/s m/s_ m/s

13.0 m/s” 13.0 m/s> T 13.0m/st

Aty= Aty — At;=90.05— 5=
v=alAt;=(13.0 m/sz)(S s)=
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sz - 1/1'2 (0 m/s)2 — (60 m/s)2

44. Ax; =+5800 m a. Axy = = 5 =+300m
2a (2)(=7.0 m/s”)

a=-7.0m/s’

v; =460 m/s (see 43.) sled’s final position = Ax; + Ax, = 5800 m + 300 m =
vp=0 m/s Ve— U

f—vi  0m/s—60m/s
b. At= = =(9s
a ~7.0 m/s?

vr—v; —=8.0m/s—10.0 m/s
45. 1;=+10.0 m/s Agg = fA = o0 =|-1.5% 10° m/s
t . S

vp=-8.0 m/s
At=0.012's
46. 1;=-10.0 m/s a. vy=+/v] +2aAy = \/(=10.0 m/s) + (2)(=9.81 m/s?)(=50.0 m)
Ay=-50.0
7 o vp=+/1.00 x 102 m¥/s? + 981 m?/s> = /1081 m?/s? = £32.9 m/s =-32.9 m/s
a=-9.81 m/s’
vp—v; =329 m/s— (-10.0m/s)  —22.9m/s
At= = 5 = S ={2.33s
a —9.81 m/s —9.81 m/s
b. vp=|-32.9m/s (See a.)
47. Ay=-50.0m a. vp;=+/v; 2 + 2ahy = /(2.0 m/s)? + (2)(=9.81 m/s?)(~50.0 m)

v; 1 =+2.0m/s
o Vg1 = /4.0 m¥/s? + 981 m?/s> = /985 m?/s> = £31.4 m/s =~31.4 m/s

AtIZAt2+ 1.0s
pi—Vip  —314m/s—2.0m/s —334m/s _

5 = >={3.40s
a -9.81 m/s —-9.81 m/s

a=-9.81 m/s> Aty =

b. Aty =At;—1.0s=3.40s—1.0s=2.4s
I 2
A)/ = I/i,ZA t2 + EﬂAtZ
1
Ay—laar?  —50.0m-3(-981 m/s*)(2.4'5)*

V:h = =
»? Aty 245

—50.0m+28m -22m -
V; 5= = =[-9.2m/s
b2 245 245 EXE
c. vg;=|-31.4m/s (See a.)

Vpp=vj 2+ alty=-9.2m/s + (-9.81 m/s?)(2.4s)

vfp=-9.2m/s—24m/s=
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48. For the first time interval:
v; 1 =+50.0 m/s
a;=+2.00 m/s’

For the second time interval:
vj»=+55.7m/s
vp2=0m/s

a, =-9.81 m/s’

For the trip down:

Ay=-310m
v;=0m/s
a=-9.81 m/s’

Solutions

a. v =+/v; 2+ 2a;Ay; =+/(50.0 m/s)? + (2)(2.00 m/s?)(150 m)

vg1=+/(2.50 X 10° m?/s?) + (6.0 x 10> m?/s?) =4/3.10 x 10’ m%/s?

Vg1 =255.7m/s =+55.7 m/s

Vf,z2 - Vi,zz _ (0 m/s)2 —(55.7 m/s)2
2a, (2)(-9.81 m/s?)
maximum height=Ay; + Ay, =150 m + 158 m =

Ay, = =+158m

b. For the first time interval,
2Ay; (2)(150 m) _((150m)

= = 2.8s
vip+vg 50.0m/s+55.7m/s  105.7 m/s

Atup,] =

For the second time interval,
2Ay, B (2)(158 m)
Vit Vg 557 m/s+0m/s

Aty ror = Aty 1+ Aty =285 +5.67 5=

=5.67s

Atup)z =

2A V(2)(=31
c. Because v; =0 m/s, Aty = /—y=M= 63s2=7.9s
a

-9.81 m/s’

Atyor= Aty sor + Algoryn=8.55+7.9's =
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49. 4, =+59m /s Because both cars are initially at rest,

1 2
a. Ax;=sa;At
a,=+3.6 m/s> 1725

1 2
Ax,=ta,At
At;=At,— 1.0 ¥2=30280

Ax1 = AXZ

1 2_1 2
Eﬂ]Al’l —EﬂzAtz

Cll(AtZ— 1.0 S)z = llZAtzz

ap [Atzz - (20 S)(Atz) +1.0 82] = azAtzz
(a))(Ay)? = a;(2.0 )At, + a;(1.0 s2) = aAt,
((11 - az)AtZZ - (11(2.0 S)At2+ a1(1.0 52) =0

Using the quadratic equation,

_(a)(2.05) +/[~a,(2.05)1* — 4(a; — ap)a,(1.0 )
2(a;—ay)

At

aj—a,=59 m/s> - 3.6 m/s* = 2.3 m/s>

(5.9 m/s?)(2.0's) +/[~(5.9 m/s2)(2.0 5)]* — (4)(2.3 m/s>)(5.9 m/s*)(1.0 %)
(2)(2.3 m/s?)

12 m/s /140 m%s® = 54 m*s> _ 12:m/s /90 m?/s’
(2)(2.3 m/s?) (2)(2.3 m/s?)

12 m/s+9 m/s 21 m/s
Aty = = =|4.6s
T @e3misd)  2)23m/is)

At1=At2—1.05=4.6s—1.Os=

b. Ax; =%a1At12 =%(5.9 m/sz)(3.6 s)2 =38m

Atz =

AtZ =

or Ax,= %aZAtZZ = %(3.6 m/s®)(4.65)*> =38 m

distance both cars travel =

c. v;=a;At;=(59 m/sz)(3.6 s)=
vy=aAt,=(3.6 m/sz)(4.6 s)=

L= Ve — v 0m/s—25m/s
50. v;; =+25m/s a. At = K1V LIS
a; —-2.0m/s
v;,=+35m/s
Axy; =Ax;+45m
a;=-2.0 m/s

b. Ax;=5(v;; + v )AL =5(25 m/s + 0 m/s)(13 5) = +163 m
vpp=0m/s

Ax,=Ax;+45m =163 m+45 m=+208 m

2 2 2 2
Vpa — Vs (0 m/s)” — (35 m/s) 3
a,=—= = =[-2.9m/s
2 2Ax, (2)(208 m)
Vfy— U 0 m/s—35m/
o A= 2 Y2 Omis=35mis ]

a, -2.9 m/s?

vf=0m/s
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51. Ax;=20.0m At:ﬁ:wo 506
v;=4.00 m/s vy &0 mis
Ax v5(0.50 s) +20.0 m
Axy=15(0.50's) +20.0 m yy= 2 10509 +200m
At At

VoAt =15(0.50 s) +20.0 m
vy(At—0.50 s) =20.0 m

20.0m 20.0m 20.0m
Vy= = = =|4.44m/s
2T At—050s (5.005—0.50s) 450

Motion In One Dimension, Standardized Test Prep

4. At=5.2h Ax= g At= (73 km/h)(5.2 h) = | 3.8 x 10° km south |

Vayg= 73 km/h south

5. At=3.0s Ax=4.0 m+ (—4.0 m) + (=2.0 m) + 0.0 m =

6. Ax=-2.0 m (see 5.) Ax -2.0m
Vgpog=—= =[-0.67 m/s
i vy
At=3.0s
8. v;=0mis Ax = v;At +%aAt2
a=33m/s 1 2 2
Ax=(0m/s)(7.55) +3(3.3 m/s>)(7.55)> =0m + 93 m=
At=75s

11. At;=10.0 min — 0 min

. Ax;=(24%10°m) - (0% 10° m) =|+2.4%x 10° m
=10.0 min 3
Ax 2.4%10°m
- 100m n= = [r40 m|
At,=20.0 min — 10.0 min At;  (10.0 min)(60 s/min)

=10.0 min 5 5 5
b. Ax,=(3.9%10°m) - (2.4%x 10" m) =|+1.5X 10° m

At3=30.0 min — 20.0 min

Ax, (1.5% 10° m) -
= i vy=—>-= =|+2.5m/s
10.0-min 27°At,  (10.0 min)(60 s/min) 25 mis|

c. Ax;=(48x10°m) - (3.9x 10> m) =
Axs (9% 10> m) -
vz=—>= =[+2m/s
> Aty (10.0 min)(60 s/min) 2ms |

d. Axp = Ax;+ Axy+ Axz= (2.4 X 107 m) + (1.5 X 10° m) + (9 x 10° m)

Axypr= | +4.8 X 10° m

- Axtotz Ax;+ Ax, + Axs _ (4.8%10° m)
8 Aty Atj+At,+ Aty (30.0 min)(60 s/min)
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13. 4 3.0 m/s a. vr=a;At+v;=(0.50 m/sz)(7.0 s)+3.0m/s=3.5m/s+ 3.0 m/s=|+6.5m/s
f 1 1
(11—+0.50 I’Il/S2 At=7.0s

ve—v; 0m/s—3.0m/s
_ 2 I B _
a; ==0.60 m/s” vy=0m/s b. At= o em -5.0 s

14. v;=16 m/s east=+16 m/s

vp—vi 32m/s—16m/s 16 m/s 2 3
a.a= = = =+1.6 m/s” =| 1.6 m/s” east
At 10.0s 10.0s

vp= 32 m/s east =432 m/s

Ar=100s b. Ax=%(u,-+ vpAt= %(16 m/s+32m/s)(10.0 s) = %(48 m/s)(10.0 s)
Ax=4240 m
Vayg = % = 214(1)00rrsl =+24 m/s =
c. distance traveled = (See b.)
15. v;=+25.0 m/s a. For the trip up,
st

For the trip up: vy =0 m/s Ay=v;At+3aAt* = (25.0 m/s)(2.55'5) +5(-9.81 m/s?)(2.55 5)

Ay=63.8m—-31.9m=+31.9m

For the trip down: v;= 0 m/s b. For the trip down, because v;=0 m/s,

— (- _ 20y [(2)(=33.9
Ay=(-31.9m—-2.0m) Are [P @) nzl) _Jo915 =263 5
a -9.81 m/s

=-339m
total time =2.55 s+ 2.63 s =
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