
. Questions and Example Problems from Chapter 3

Question I \--./

(a) Can a vector have nonzero magnitude ifa component is zero? Ifno, why not? Ifyes, give an \

example. (b) Can a vector have zero magnitude and a nonzero component? Ifno, why not? If
yes, give *9"-p\. , , o,x. Av. o n
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Vector A points along the +y axis and has a magritude of 100.0 units. Vector B points at an
angle of 60,0' above the *x axis and has a magnitude of 200.0 units. Vector C points along the
*x axis and has a magnitude of 150.0 units, Which vector has (a) the largest x component and
(!) fte largest y conponent?
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Question 3
For a projectile, which of the foilowing quantities are constant during the flight: x, y, vx, vy, v, a^, ar?
Which or the quantities are zero tbroughout the flight?
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Question 4
A termis ball is hit upward into the air and moves along an arc. Neglecting air resistance, where
along the arc is the speed of the ball (a) a minimum and (b) a rnaximum? Justifr your 4nswers.
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resistance, ranl the paths according to (a) time of flight, (b) iniiial vertical velocity component,
(c) initial horizontal velocity component, and (d) initial speed.

(o) /dla h"

/v* ---* IaiJ

(") lru .ryA D&fr,, t'"N L .a n^.r,,J,.',.ur,r
utv^t  , / ' t= O*l r .  ^ f i , ' l ' *PtA i ,  V,** ,I

xn na;ra
u}4.r^t /y

t")l^uMl
\ l?,3( . )

( a)

@- ^& W dr] nA" E6 F. a,o,n 9*,4r"t ) )))<ry
,9-* 1Vy); r-a lfu )^^- 641tttn\ aP Mvy ilJ

e6 Xl";., h 4.t A P.r,4 9,)44"'d P2""t

bn F.-,At"*a^tt-*tr*



Problem 1
Trace the vectors in the figure below onto your paper. Then use graphical methods to draw the

vectors (a) A+B and (b) A-8.
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Problen 2
Draw each of the foliowing vectors, then find its x- and y-components.

a) d = (2.0 km, 30' left of +y-axis)
b) n = (5.0 cm/s, - x-direction)
e) d : (1$ m/s{, 4€a left of -y-axis}
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Problem 3
While visiting England, you decide to take ajog and find yourselfin the neighborhood shown on
ihe map in the figure below. What is your displacement after running 2.0 km on Strawberry
Fields, 1.0 km on Penny Lane, and 4.0 km on Abbey Road?
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Problem 4 J x -t 3-sl F'r J,  =+J 'o6K",
A golfer, putting on a green, requires tlree strokes to "hole the ba11". During the first put, the ball
rolls 5.0 m due east. For the secood out, the ball travels 2.1 m at an angle of 20.0" north of east.
The thhd put is 0.50 m due north. What displacement (magnitude and direction relative to east)
would.bave been.needed 1o "hole the ball" on tle very f,rst put?
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Problem 5
A piano has been pushed to the top of the ramp at the back ofa movrng van. The workers think itis 

^safe, 
but as they walk away, it begins to rolidown th; ram;.-If the back of the truck is1'0 m above the ground and the ramp is inclined at 20", howtuch time do the workers have toget to the pia{ro. before it reachs t}g bottora. ef th€ mrnp.?
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A..diver runs horizontally with a.speed_of 1.20 m/s off a pratform that is 10.0 m above the water.What is the speed just before striking the water2 
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Problem 7
The punter on a football team tries to kick a football so that it stays in the air for a long "hang
time". (a) Iftho ball is kicked with an initial velocity of 25.0 rnls a1 a1 angle of60.00 above the
ground, what is the "hang time"? (b) How far does the ball travel before it hits the ground?
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A golfball is struck at ground level. The speed ofthe golfball as a function of the time is shown
in the frgure below, where t:0 at the instant the ball is struck. (a) How far does the golfball
travel horizontally before rctuming to ground level? (b) $hat is thie maximum height above \-/
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A golfer, standing on a fairway, hits a shot to a green ttrat is etevated 5.50 m above the poirf
where she is standing. Ifthe ball ieaves her club with a velocity of 46.0 rn/s at an angle;f35.0o

Problem 9
A car drii,es straight offthe edge ofa ctiffthat is 54.0 m high. The police at the scene ofthe
accident note tlat the point of impact is 130.0 m from the base ofthe cliff. How fast was the car
traveling when it went over tle cliff?

above the ground, find the time the ball is in the air before it hits the ereen.
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Problem 11
King Arthur's knights use a catapult to launch a rock from their vantage point on top of tle castle
wall, 12.0 m above the moat. The rock is launched at a speed of25 nrls ald an angle of30.0' \--l
above the horizontal. How far from the castle wall does the launched rock hit the ground?
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