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27. SOLVE Weneedtoconvert mitomand htos:

N
14'(cheetah):g(70~n—ll§xg b \ax(%og_m\i:ﬂ.?;g
k) \3600s) U mi s

Below is a list with the next 4 fastest animals:

Pronghorn Antelope 61 mph (98 km per hour)
Wildebeest 56 mph (80 km per hour)

Lion 50 mph (80 km per hour)

Thomson’s Gazelie 50 mph (80 km per hour)
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(Bugmy)
The mumber of significant figures in 0.00150 is:
2
2y 3
3) 4
4 5
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Pe %o runs up a hill at 10.0 my/s. The horizontal component of Petes velocity
vector was Z m/s. What was the angle of the hill?

n Vi
A \‘QT
e
//{9\9\%@\
? '7;%\!/‘&‘

Cos(angle) = 2 [m/s]/10.0 [m/s] = 0.2

angle = Cos(0.2) =18Meg.
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A car travels 120 km to the north at 60.0 kmv/h, then turns around and
travels 40 km at 80.0 km/h. What is the difference between the average
speed and the average velocity on this trip?

%E\\E%W E@ "

6 7 (}\ x\?éj& Woalbn T

t, = 120 [km)/ 60 [km/h] =2 h
t> = 40 [km]/80 [kmv/h] =0.5h
Total time =2.5h-— ™

Total journey = 120 km + 40 km = 160 km

Speed = Total journeyrtal fime = 64 km/h
\‘_—/y “‘\\\_/

Difference (speed- velocity) = 32 km/h
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A rocket accelerates from 1 m/s to 100 m/s at a rate of 10 m/s°. How far does it
travel when accelerating ?

V=V,+at
t = (V-V,}/a=9.9sec
X=X, +V,t+¥at

XX, = Vo.t+ % .a.t> =499.95 m
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A ball is thrown straight upward with a velocity of 30 m/s. How much time passes
before the ball strikes the ground?

-—
Yo
V2 ESr
A - Y = Yo+ Vot — (172)¥g*t

0=Y -Y, = Vo5t — (172)*g*t’

Vo*t = (1/2)*g*t’

Vo, = (1/2)%g*t

(30%2)/9.82 =t

6.1sec =t

T{; WA O \% ,( "‘h 7 \A“AQ ) ) ’..-’
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31(},.# ORGANIZE AMD PLAN Recall that the net force is the vector sum of all forces acting on
“ an object. Two non-zero forces are acting on the box, and we must add a third force to
cancel these forces and render the net force zero. If we call the third force £ we just
insert it into the expression for the net foree and solve for it
Known: F, - -07N{i }-650 N{j}; F=257 N{i)-419 N(j)

i

SOLVE The net force, which we want to be zero, 1s givenby [Eq 117, =F+F+F =0.
Inserting the know values for 7, and 7, we can solve for F {Eqg 2}
‘)"::i:lci =0 :"_F; _‘_,Jf‘;: '1“[:%‘«
By = (407 N+ 257 N){ -7 ) + (-650 N - 419 Ny{-7)

il

[§

F, =150 N(7 }+ 1069 N{j)

We therefore need to apply a force % —- 150 {7} - 1069 N{ j} to reduce the net force to zero,
REFLECT Note that to construct an anti-paralle! vector of equal magnitude 1o a known
vector, it suffices to multiply each component of the known vector by —1.
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4., A forward force of 12 N is used to pull a 240-N sled at
c i fro ond. The coe it of
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39, ORGANIZE AND PLANY  See the figure below for a force diagram of the situation. Sum the forces on the sled to

find the net foree, and then use Newton's second law to find the scceleration due to that force. Chose the incline
angle appropriately so that this aceeleration gives the desired velocity.

Enown: ¥,=01ms, % =40m/s({i;, t=30¢

SOLVE  Since the sled presumably does not accelerate off the surface of the ice, the forces in the j direction must
stm to zero (Newton's second law) Therefore the net force on the sled is [Eq. IIFM = mig Sind 8| l;! =i . So[Eq.
A =gsin & )

Ins:erting this inte the equation of motion gives fEq. 3]
Bo=P+ . o~ .
; A G,
gsmif(i)=v/t “‘*' &,\y\@ 9;{7

- i. A 40 s g
J(;?“ = \/\ \ *}a %‘1 (98mfs* (305 |
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