Honors Physics - Chapter 6 Practice Answers

1) =403 km/h

p=6.60% 10° kgem/s

~ bl ,
P 6.60 = 107 kgem/s —
m=== - =|59.0kg
(40,3 % 10° m/h)( 1 h/3600 )
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2) h=12.0cm The speed of the pogo stick before and after it presses against the ground can be de-
termined from the conservation of energy.
F= 330 N, upward
PE,=KE
m=65kg 8 L
32 mgh= ~my*
g=9.81 m/s 2
v=1+,/2gh
For the pogo stick’s downward motion,
vi=—+/2gh
For the pogo stick’s upward motion,
!_
vp=++/2gh
Ap= mup— myy=m2gh— m|— \/2gh|
Ap=2m/2gh
—y _ | T
A Ap  2m+f2gh  (2)(65 kg)a/(2)(9.81 m/s~)(0.120 m)
A= —= =
F E 330N
3) F=2.85 % 10° N backward Ap=FAr=(-2.85 x 10° N)(21 5)
=—2.85% 10°N : 7 - i :
Ap= | —6.0 3 10° kgem//s forward or 6.0 » 10° kgem/s backward |
m=20x10" ke 1 1
e Ax=5(vi+velAr=5(3.0 m/s + 0 mfs)(21 5=
¥; = 3.0 ms forward :
=+3.0m/s
vi=0m/s
Ar=121s
4) m;=3.6kg Because the initial momentum is zero, the final momentum must also equal zero.

to=3.0kg
vpi=0m/s
vy ;=0m/s

vy ;= 2.0 m/fs to the left
=-2.0m/s

¥ f = — vy §

_”-'2"'1.[ _ —I: 3.0 kg1 f—l.O m."‘!‘-]

Yi,i= = 1.7 m/s = .7 m/s to the right

tHy 36 kg




5) my= 155 kg
vy = 6.0 m/s forward
vy =0m/s

vi = 2.2 m/s forward

Myvy e~ Myvg (155 kgi(6.0 mfs) — (155 ke)( 2.2 m/s)

Vi— V2 22mfs—0m/s

My =

930 kgem/s —340 kgem/s 590 kgem/s
M= =
? 2.2m/s 2.2 mfs

6)  y=108mis

My — My (630 kg)(10.8 m/s) — (63.0 kg)(10.1 m/s)

”E‘?: ¥ ) lIl' i
¥p;=0mfs Vg =z 10.1 m/s — 0 m/s
vy=10.1 m/s = 6.80 x 10° kgem/s — 6.36 % 10° kgem/s _ kgem/s My
' ! 10.1 m/s 10.1 m/s
My =63.0kg
7) my =313 kg mpvy g —mgve (313 kg)(6.00 m/s)— (313 kg)(2.50 m/s)

vy, = 6.00 m/s away from
shore

va; =0m/s

vy = 2.50 m/s away from

Ma= =
2 Vi— Vi 250 mfs—0m's

1880 kgem/s — 782 kgem/s 110 x 10° kgem/s
2.50 m/fs - 2.50 m/s

M= =4.4% 10° kg

1 2,1 2
KE;=gmyuy "+ gmg;

share o . | 4 a
KE;=7(313 kg)(6.00 m/s)” + 3(4.40 = 107 kg){0 m/s)"= 5630 ]
KEp= zl(rrzf + m;]z{f
KEp = 3(313 kg +4.40 x 107 kg) (2.50 m/s)” = 32(753 k) (2.50 m/s)* = 2350 ]
AKE= KEy — KE;=2350] - 5630 I=
8) =450 Momentum conservation

vy, = 273 km/h to the right
=+273 km/h

vy ;=0 km'h

vy, =91 km/h to the left
=-91 km/h

vy = 182 km/h to the right
=+182 km/h

¥+ MV 3= MY e+ MoV f

mgvy — mgvyy  (45.0 g) (=91 km/h) — (45.0 2)(273 km/h)
my= =
? V2i— Vo f 0 km/h — 182 km/h
=41 107 gekm/h = 12.3 X 107 gokm/h _ —16.4 % 107 g ekm/h
—182km/h —182 km/h

]

Conservation of kinetic energy (check)
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2(45.0 £)(273 % 10° m/h)2(1 h/3600 5)° +3(90.1 g)(0 ms)?

=3(45.0 £)(=91 5 10° m/h)*(1 13600 5)° +3(90.1 g)(182 5 107 m/h)* (1 h/3600 5)°
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