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In each of these problems, unless otherwise noted, use /g /=10m/s Ignore air resistance.

1. Aball rolls off the edge of a table. It has an initial horizontal velocity of 3 m/s and is in the air

9:‘_I/‘€/Vl for 0.75 seconds before hitting the floor. [ “L .
a. How high is the table? 5 =3 ot t Vj‘-t + Y.
‘ BN 0. = -0 ™[> foladi O = 7 (10)(3S) Ju
\
3_0'1‘+ L x= 038 Jflj-bl 2.8l "\S
b. How far away from the edge of the table does the ball land?
X Ugd

X = (3)X) J X = 2.28m g

c. What are the horizontal and vertical components of the ball’s velocity when it lands?

= ~0C - ~-7.8

d. What is the magnitude and direction of the ball’s velocity when it lands? Give the angle as
the number of degrees below the horizontal. 1.

2 0Le 3t ast  teng s T2

3
o = o
\\N 75" r-\/ - 8¢ m[a ( =672 \

2. The Coyote is chasing the Road Runner when the Road Runner suddenly stops at the edge of a
convenient cliff. The Coyote, traveling with a speed of 15 m/s, does not stop and goes flying off

. the edge of the cliff, which is 100 meters high. 7 .
8("‘9”‘ a. How long is the Coyote in the air? N (j: '-,ia'b ij', t + jl
VX. - IS MLS A< —I0 MIS 0
g > 1T mk 0O = L)t 4+ o
T Vn‘-:o""/5 -
\ o 2
[Mv"l y ‘_’T \Il 3(’ = (oOM S_t = (00
. Where does the Coyote land? [_;_ L{ L‘t:" 5\
X< VK"('J
X = (1S)(4H)
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c. What are the horizontal and vertical components of the Coyote’s velocity when he lands?

th cat + \/3; \(v;: -44.F M £ Vx': (< 'M{S \

Uy = L0 (%47)

d. What is the magnitude and direction of the Coyote’s velocity when he lands? Give the angle
as the number of degrees below the horizontal. 4 7

2 oy
IS V‘Z: [S.’Z. £ 44,7 +on 6

6 l
N [v= 412 Mlsx | &= 2.8 )

3. A car full of bad guys goes off the edge of a cliff. If the cliff was 75 meters high, and the car
landed 60 meters away from the edge of the cliff, calculate the following:

a. The total time the car was in the air. - 4+a t’L +V,-t + :S‘
@V vgzorls X seen§ 0T O
InY RN ! — _( o
\ g.= IS M 0=3568)t + IS
™ \ t 2
o o= —10™g ci = 3S
— b. The initial velocity of the car. ] %
& bon\a X=VUxt t=3%8T s )
6o = Ve (3.8%)

I
[ Ux = 166 ms % Vy:= 0™/ )

c. 'The final velocity of the car just as it hits the ground. (Give the components.) vl d @[S 0 Sﬁ-y

Vo= Ot *V. Uy = 1
9 9: \ Ux 3 1528 m{s 15T 8 s

[§.5 (L: 28. - & (S, ‘
. _\}/ 8.7 S
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) } V=Y (5
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Now these include up and down motion!
4. Mary throws a ball to Suzy, who is standing 25 meters away. Suzy catches the ball from the
same height at which it was thrown. If the ball was in the air for 4 seconds, calculate the

following: - —_
a(? O;IV(I)?quontal velocity. Ui = o X= th
— xlaw-é = 25m 25 = VX ("t)
- h t = 49 ~
L R Rt
b. Maximum height of the ball. So Par i E'rs 7—.) Han
Meke e prblem easier: = OR g= Lot +uy; © i,
TF sometinge were d . i
how Gr would i+ &l in go g E0)) s L))

2 secrmds? » 07 L)'ty S[Yc= Zom) [g= 20m \

c. Initial vertical velocity.

\I:o@maxMﬁM oo Vg = at vy -
3 j ¢ —
£ L h max hzu:qu' o - ~10(Z) *V\ji } \}J(.b Zo""/a

d. The magnitude and direction of the ball’s velocity when caught by Suzy. Give the angle as

the number of degrees below the horizontal.
\, has éc zg + ZD 6‘ Zc

S 3
\ £ [v= 21 @ le= 72.¢° \

e. What happens to the components of the velocity and the acceleration as the ball flies through
the air? -~
Vy éfac,r (onstant The enfine fine (628 ¢)
P
e alceleration alio Stays  Comstant (~t3)

Vl’ CM’“{){S @ (MStant rafe— @ SecomA  —lO M/S

5. Larry tosses a volleyball to his wife, Lise, who catches it at the same height from which it was
tossed. The volleyball travels a horizontal distance of 10 meters, and has a maximum height of 4

meters (above from where it was hit.) .
a. How long was the volleyball in the air? How ‘ 0 “6 wov ld it *‘lk‘e o
yozom Rl 4 w2 CEeize)
(2
Ve - - N "l wm 2
Yo o b)) O~ Ji('—-w)-t £
(A —> €T
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b. What was the initial horizontal velocity? qu@ NL{ -~ é (—(0)’(} 4 Vg,’ t
=V '? O - -0t TV (
X=Vyt [ vy 669 ws e e
[0 = Vg (199) — 2 e@””‘ﬁ‘”"sf z
c. What was the initial vertical velocity? ~> OQ \f,(: - V f 264X
Vg=0 @ Mok et R 2.(~10)(4)

E= 0.89 fo Mwx H’CtﬁVU(
ez m,
Vy = A 0= lo(o,sol)%v\, [Z\"“ 8. ™ ‘

d. What was the magnitude and direction of the ball’s velocity when caught by Lise. Give the
angle as the number of degTees below the horizontal. 8 4

$54 = (s54) fgA) Tame:

\laﬁ ros'“/s§ [—9—:%

e. What was the acceleration of the volleyball after 1 second? Give the magnitude and
direction.

b ™[> Down e just Jauty O

6. A student tosses an eraser to his friend. The initial velocity of the eraser was 7 m/s at an angle
of 50° above the horizontal. The friend catches the eraser at the same level from which it was

tossed.
a. What were the initial components of the eraser’s velocity? —~
- 7 ml VX - q coS SO
— 9 o° E; ﬁ o
%V/ o (f 10 ™| S0° Y, [ Vs 1S Is B
- N\ - v S
40 72" 5 .
Ve Vg, © FSinSD
b. How long was the eraser in the air? 7. < S. 2L " /-s
Vf): -5.2% whanil lands jo Y.

VJ by at + VJ“
5.3z —lot + 53 W\

c. How far apart were the two friends?

X= Vy £

( L{‘S) ( l.o‘?l-) mg\hﬂl side 4
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d. What was the maximum height of the eraser?

thmmmﬁmcibwﬁm
tz os% s 3': “zL,o“L“Z+V st FY;
Yz $CO0SHYT F (53Ys36) 7 (Him

e. What were the components of the velocity at the top of its flight?

U‘J = O m/5
Vy = HE s

7. A kangaroo is jumping across a field in the outback. The kangaroo jumps with an initial
horizontal velocity of 8 m/s and an initial vertical velocity of 5 m/s.
a. What was the initial velocity of the kangaroo? (Magnitude and direction)

L
S VeT &M y;\\ vt: §%+ 8
&(&/)r \‘ VB'-: g""/s 6 > V= 9“(3 M/_s
< T ~(0™Y .t [
Y=o QaQ ""/5 dﬂhg:% 6-32

b. How long was the kangaroo in the air?

\}3:0 @ Max Helut

- -tot +5
L= .5 (P fp) S flal fime: 20s)=l [s \

c. What was the maximum height of the kangaroo?

gz foth t Vgt +y;

%‘: -\i(:*“?) CS)rL + (€>(§> @

d. What was the horizontal distance of the kangaroo’s jump?

(= Uyt
x= (8)(Y)
er |
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8. An astronaut on the moon tosses a rock with an initial velocity of 3 m/s at an angle of 35° above
the horizontal. The acceleration due to gravity on the moon is 1.7 m/s2.

a. What are the components of the initial velocity? \V] X, - 3 cos ;S
- - R y Ve = 2.9 ™)
~ RN 6, < 35° 25° V5; R ’ Sj
-0 \, _ m) 2 _—
B o= 1Ak Ve Yy = Bgin3g
b. How long was the rock “in the air? [T,j = .22 "y Sj
v, = at Vy, :

—l32=CL3Vt 32 T 4= 201 (

c. What was the maximum height of the rock?

$) time hh)?: 'Z-D% < ).of §

T
= Lokt tu 4ty - LEIR) o0 + (LF2)(1)
R AT T A
| Y= OB?S
d. What was the horizontal distance traveled by the rock?
x: \/x'l'/

Y < (2.4p) (102)

Am—
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Answers:

1.

a) 281m

b) 225m

c) v«=3m/s & v, =7.5m/s down

d) v=38.1m/s at an angle of 68.2° below the horizontal

a) 4.47s

b) 67.1 m from the base of the cliff

c) vx=15m/s & vy =44.7 m/s down

d) v=47.2m/s at an angle of 71.5° below the horizontal

a) 3.87s

b) w=15.5m/s & v,=0m/s

c) vx=15.5m/s & v, = 38.7 m/s down

d) v=41.7 m/s at an angle of 68.2° below the horizontal

a) 6.25m/s

b) 20 m

c) 20 m/s up

d) v =21 m/s at an angle of 72.7° below the horizontal

e) vx =constant =6.25 m/s & acceleration = constant = 10 m/s2 down & vy starts positive 20 m/s
(up) decreases to 0 m/s at top and continues to decrease to -20 m/s (down) when finally caught

a) 1.79s

b) 5.6 m/s

c) 8.9m/s up

d) v=10.5 m/s at an angle of 57.8° below the horizontal
e) acceleration = gravity = 10 m/s? down

a) w=4.5m/s & v,=536m/s up
b) 1.07s

c) 4.82m

d) 1.44m

e) w=4.5m/s&v,=0m/s

a) v=29.43 m/s at an angle of 32° above the horizontal
b) 1.0s

c) 1.25m

d 8m

a) w=246m/s & vy =1.72m/s up
b) 2.02s
c) 0.87m
d) 4.97m
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