GP1-L07 Problem 1

A father racing his son has half the kinetic energy of the son, who has \W
half the mass of the father. The father speeds up by 1m/s and then -

has the same kinetic energy as the son. What are the original speeds of (a)the
father and (b) the son?
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1 1,1
(3)Vather= m/s  gmsv; = 3 (3msvs) vl —2vp+1=0
01: ANS:=2.4 1

My = 1M vf:2.4m/s
(b)vson= m/s

02: ANS:=4.8 %mf(vf + 1)2 = %msvﬁ Vg = 4.8m/8



GP1-L07 Problem 2

over a frictionless floor. The force magnitudes are F; = 5 N, F5, = 9 N,and

F3 = 3N, and the indicated angle is # = 60" . During the displacement, (a) 7 7
what 1s the net work done on the truck by the three forces and (b) does the G -
kinetic energy of the truck increase or decrease? l

The figure shows three force applied to a truck that moves leftward by 3 m /<h3
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RyFy = 5N Fy = ONHIF; = 3N > I HIE/_HYAE R0 = 60°  (E{IH%
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Fy @W, = (3)(5) = 15J
(a)work=____ ]
\9 W = (—9c0s60°)(3) = —135J 3. Ans:=L5
11 __ W3 = (3)(0) =0 (b)increase=1, decrease=2
W =15—13.540=11.5J SRR,
B

(b)increase



GP1-L07 Problem 3

A cord is used to vertically lower an initially stationary block of mass M at a constant
downward acceleration of 9/4. When the block has fallen a distance d,find (a) the work done

by the cord’s force on the block, (b) the work done by the gravitational force on the block,
(¢) the kinetic energy of the block, and (d) the speed of the block
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HYSIFTSERETT] » (b)E Y5 LAVTIFSeRkaT » (C)¥pBeAVENRE » IR (d) I ERE -

(a)Mg~T:M%

3
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T Mg
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WT = —Td = _ZMgd

(bW, = Mgd

1
(c)~%Mgd+ Mgd = ZMgd

1 1

~ Jgd  [(9:8)(10)
’U—\/;—\/ - =T7m/s

(a)Wp=___ Mad
05: ANS:=-0.75

(b)yW,= Mgd
06: ANS:=1
(c)K= Mgd

07: ANS:=0.25

(d)ifd = 10m, v=____

08: ANS:=7

m/s




GP1-L07 Problem 4

In the figure, a constant force F, of magnitude 82N 1s applied to a 3kg shoe box at angle
¢ = 53" . causing the box to move up a frictionless ramp at constant speed. How much work is

—

done on the box by F';, when the box has moved through vertical distance A = 0.15m ?

T » A/ B82 NEYIE S Fo ARG = 53UMENNHS keftVBES: - (FEES MBI LISBILUR
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W, = +mgh = (3kg)(9.8m/s%)(0.15m)
=& a1J




GP1-L07 Problem 5

In the figure, a block of ice slides down a frictionless ramp at angle # = 50° while an ice worker

pulls on the block (via a rope) with a force F, that has a magnitude of 50V and 1s directed up the
ramp. As the block slides through distance d = 0.5m along the ramp, its kinetic energy increases
by 80J. How much greater would its kinetic energy have been if the rope had not been attached
to the block? )
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/k

X/S W = (=50N)(0.5m) = —25J




GP1-L07 Problem 6

A spring and block are in the arrangement of the figure. When the block is pulled i i

attached

out to x=+4 cm , we must apply a force of magnitude 360 N to hold it there. We IJWW"F UO - O Pring

pull the block to x= 11 cm and then release it. How much work does the spring do i
on the block as the block moves from +5 cmto (a) +3 cm ., (b) -3 cm . (¢) -5 cm. (a)
and (d) -9 cm ? » posiive

IEENVERERZERIMET - EREATHEX =+4 cmiE > FfI07E] h‘ﬁ:ﬂﬂ | & bf i) *
360 N I EEAHE - BFTEREx = 11EX » ABENE - 8%

ERE+S ecmfZENE] (a) t3cem > (b) 3em: (c¢) -5emfI (d) -9 n::mHEEL 0
iEEEER LT /P TIE? (04/1NEE) *®
i ¥ negative
(E)W5= ] Feba ﬂj‘ F, positive
}‘“”“ i I
11: ANS:=7.2 k=2 =3O _ 90N/em =9 x 10°N/m = |
b 4dem
L)We=___ 3 (o
1
12: ANS:=7.2 EEMEITIW, = Ek(a?? —z})
(We=____ ] (@Ws = 1(9 x 10°N/m)[(0.05m)? — (0.03m)?] = 7.2J
AzANS=l (W, = 3(9 x 10°N/m)[(0.05m)? — (—0.03m)?| = 7.2J
(W= 1 3 9 2
W, =1(9 x 10°N 0.05m)2 — (—0.05m)?] = 0J
s AR S (c) 5(9 x /m)[(0.05m)" — ( m)”]

(AW, = 2(9 x 10°N/m)[(0.05m)% — (—0.09m)?] = —25J

1
2



GP1-L07 Problem 7

The only force acting on a 2kg body as it moves along a positive X axis has an x
component F, = —6zN , with x in meters. The velocity at z = 3m is 8m/s . (a)

What is the velocity of the body at x = 4m ? (b) At what positive value of x will the
body have a velocity of 5m /s ? (02/)\gH)

YA TE xSRBS (E B 7E2 kg#@%iﬂ%ﬁﬁ—jﬂ%X%%Fw = —6z N > ExDIKBEAr - (x=3 mERY
HEBESm/s - (R Fx=4 m BEAVEEZS/D ? OxEEELEERE - PEIVERE S m/s? (02/)

R
@it = = 3m 8IS & = 4m ) (W = —B(ag —a) = pmiey ~ ;)
W = —3(22 — %) = -3(4* - 3%) = —21J
i, R 2
] :1:2—\/ 6(1:2 vy) + 2

N \/_2—@[(5’-’”/3)2 — (8m/s)?] + (3m)?

+ (8m/s)? = 6.6m/s




GP1-L07 Problem 8

A single force acts on a 3kg particle-like object whose position 1s

given by x = 3t — 4t? + 1¢° , with = in meters and ¢ in seconds.
Find the work done on the object by the force fromt = 0 tot = 4s

E—JI{ER A 3kePIRE - HAIBMIFRI RS = 3t — 46° + 1t° > EhzDimAE{r - it DR A&
fir - FTEEt = 02t = 4st) - JIIEYIAE ERATEEVE - (0L/NER)

d
v:—f:3—8t+3t2 1

d AK = §m('v2 —v?) = 528J
v(t=0)=3m/s

v(t=4) =19m/s



GP1-L07 Problem 9

A 0.30 kg object sliding on a horizontal frictionless surface 1s attached to one end of a horizontal
spring (k = 500 N/m) whose other end 1s fixed. The object has a kinetic energy of 10 J as it passes
through its equilibrrum position (the point at which the spring force is zero). (a) At what rate 1s the
spring doing work on the object as the object passes through its equilibrium position? (b) At what rate

1s the spring doing work on the object when the spring 1s compressed 0.10 m and the object i1s moving
away from the equilibrium position?
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(a) Since the force exerted by the spring on the mass is zero when the mass passes
through the equilibrium position of the spring, the rate at which the spring 1s doing work
on the mass at this mstant 1s also zero.

— (500 N/m)(0.10m) =50 N, E=K+U=10J=lmv +Lix? =

(0.30 kg)v’ +1 (500 N/m)(0.10 m)”

l\-l'll—

v=71m/s P=—Fv=—(50 N)(7.1 m/s)=-3.5 x 10* W.



GP1-L07 Problem 10

A force of 5.0 N acts on a 15 kg body itially at rest. Compute the work done by the force in (a) the

first, (b) the second, and (c) the third seconds and (d) the instantaneous power due to the force at the
end of the third second.

5.0 NHDEAIERFIERHERITE IS A TIIR L - SIRE@F DR - OF B » (F=
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For #,=0and ,=1.0s, W= [(W Ny ](1.{] $)°=0.831J.

W= _quPdr = _l’IE Fvdr. 2\ ISkg
v=v,+at = (F/m)t. Thus (b) For #, =1.0s, and #, =2.0s, H—%[(}SE) [(2.05)> —(1.05)*]=2517.
2\ 15kg
" . »
w=| (F*/ =—(F*/m)(# —1). ) ’
L (F* /)t de=—(F? [m)(z; =1}) L 5.ONY

(c)For t,=20s and #,=3.0s, W= —( . W[(E}.O s)* —(2.0s)’]=4217.
] . 15kg |

-2

v = (F/m)r nto P = Fv we obtain P = F”t/m

_ [(5.0N)* (3.09)
15 kg

] = 5.0W.



