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3.51.Consider two vectors A = 3T -2 and B < -1 - 47 . Calculate the
following.

@ A+F = (3t-2])+ (-1-4F)= 21-67
(b) A-F = (3% -24) - (-0 -47)= 4t+27
() VA+81= J(2%+ (-6)* = 6.32
@) 13=-F1 = JHzr @) = 4.4%.
(e) the direction of A+tB
‘ P A ‘|'un9=g =%=—o.53
6= 18,4° from -y ax 1§
0= 2704 18,4 = 288° from t X ams
> L
B N
AtB =C
Cy=-6
Tx= 2
the direction of A- B
jf ta 9=_C_y_=_3_=_1_
| n Cx 4 2
NN 6=tan”' (1/2) < 26.6°
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3.5, In &eneral, the instantaneous position of an obj"ec+ s specn'ﬁ‘ed by 'ts Pos.‘h‘on
vector P Jeading from q fixed origin to the location of the abj‘ec-i, Suppose
that for a certain object the position veckor is a function of +ime given by
P=4T+ 37 -2tF, where P s in meters ond + in seconds. Evaluate
d?P/d1 . What does this derivative represent qbout +he object”

P= 4% v 3] -24p ‘
d A A ~ —_ A
Tr= g (40 3f-2t7) = 040 =27 = -(2.00m/s)]

This derivative represents the velocity of the object, The object
is moving strarght downward ot 2.00 m/s.

4.7, A fish swimming in a horizontal plane has velocy+
Vi = (4007 + 1.007) mis at a point in the ocean whose displacement
From a certain rock is Ty = (10,07 -4.001)m, After the fish swims
with constany acceleration for 20.0s, i+s velocity is
V=10(20,0%-500F)mls.
(a) What gre the components of the acceleration ?
Vi=(4.00T + 1.00}) mis

V = (20,07 — 5.007] )mls
= S¥x . 20.0-9.00 yy52 - (800 m/s?
At 20.0
_ AVy _ =5.00-1,00 . 2 _ _ 2
Ay = = [s* = . 300
y At 20.0 mls 0 mls

(b) What is the direction of +he accelergtion with respect to the unit
vector 1 7

= tan 6 = Ay
dx N a ax
= NV’ N -1/ Q - [ ~0.300
; [7% o (8- s (22200)
y T | T ox tan 0.800
4 0= -20.6°
B = 360°-20.6° = 339° from tXx axrs

(c) Where is the fish a4 t = 25.05 Ff it wmqgintains its original
acceleration and in what direction is it moving ?
Xf=Xi t Vit t 30412
X§= 10.0m + (4.00 mis)(25.0s) + 5 (0.800 m{s?)(25.05)% = 360 m

YF=Yi +Viyt + zayt?

VF =-4.00m + (L.00m/s)250s)+ $(-0.300m/s*)(25.05)% = —72.% m
VFy = Vix +axt

VEx = (4.00 m/s) + (0.800m/s2)(25.0s) = 24 ml/s

V‘Fy = Vl:y + ay t
Viy = (1.00 m/s) + (-0.300 m/s2)(25.0s) = —6.5ml/s
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0= +on_'(vL§))('-)= *an"(—zef)= -15,2°




432. An automobile whose sPeed is increasfr;)g at a rate of 0,600 m/s?
travels glong o circular road of radivs 20.0'm . When the instontancous
speed of the automobile is 4.00m /s , Find

Ca) the tangential acceleration component
Q¢ = 0,600 m/s2
(b) the radial acceleration componen +

ar = —¥* _ (4.00mJs)? _ 5 900 mis?
r 20.0 m

(c) the mognitude and direction of the otal acceleration )

a‘(_ R RN -

— o At * Qr

\’{q i, a = J@p:tian?
a J(0,600m/s%)% + (0.800m/s?)
a

a 1

1,00 m/s2?
gt (Or) _ 4o o [ 0.800
0 = tan (a{) +an (0,600)
8 = 53.1° inward From path

4.39. The pilot of an airplane notes that the compass indicates a heading
due west. The airplone’s speed relative to the air s 150 km/h. If
there is a wind of 30.0 km/h toward the north , find the velocity of
the airplone relative tfo the ground .

-
?/wmd M Vwind
6

N

Vair

B — - — e Y - — ) ) —— T Y S A E—————— N SR W WSy e — e o ——

V\ﬂround = 7a|‘l‘ + -V‘winJ
Vground = v (Vair )2 + (Vwna)® = V(150 km/h)% + (30 km/h)?
Vground = 153 km/h

6= tan”’ (%) = tan”' (3l05'g> = 11.3° north of wes+4
1




4.60, A person standing at +the top of a hemispherrcel rock of radius R Kicks a ball
Cinitially at rest on +the top of the rock) to qive i+ horizontal velocity
Vi as in Figure P4.60.

(o) What must be its minimum jnitiol speed f +the ball /s never to hi
the rock after it is Kicked ?

Pomn mw e — .

Ny T

e = 0m

- = R

Viy (Z:=0

WS?_\_; - ay = -g

R \ T Viy = 0

X

YF=yit Vot zayt® X£ = i+ Vixt+ zaxt? .
Yy =R +0 +z(-g)t? Xf=0 + Vit + 0 :
ye = R - 3912 x = Vit

For points on the rock © yr® + x2 = R?
For all other pownts . yp® + x* > R2

Yoz + x* > R?
( —%giz)z*rxz}Rz

substiiute = X/V{
2
(R-dg-25) ¢ xt >R
2 Vi

gx*R atx 4 2 o2
- =4 + J +
_qR z2y2
aR x4 91 5.0
Vi qvit
—4gRVi?r g2x2 + 4V(9 >0
4vit - 4qRVvi? t9%x2 %0 -

oot v ¢ vuls v e o —— -

a1 wmm wve on

v;? 5 4R 1 1/|§ij2 = 16q%x2 S qR 12 g R2-x2
X=0
Vi (4R T gR)/2 vi =/ gR

(b) With thys imtial speed, how Far from +he base of the rock does the bol)
hit  the ground 7

, JF=yit Vgt zayt?
Vi=Vgk 0 =R + 0+ 3(-g)t
x=Vit=‘/g_R'/—/2gR = {7 R R:é;;z
x-R= {ZR-R - A

x-R= R(12-1)




4.63.
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A D
Path A B
6= 53° Ay = QA cos 0 = (30.0mls?)cos S3 = (8. mls?
VA = 100 mrs Ay =& sin 0 = (30.0mIs2)sin 53 = 24.0m/s?
+ = 3.00s VAx = VA cos® = CL0Om IsYcos 53 = 60.2 mls’
a = 30.0mls? VAy =Va sin8 = Q00 m/s)sin 537 39.9m/s
Xa =0 m
Xg =7 V¥Y=Vl.'y+ ayt
Ya=0m Vey = Vay + 0yt
VB = ?? VBy= #9.9m/s + (24.0m/s2)(3.00s) = 152 m/s
V{B=.
VEx = Vig tax ¢
VBx=Vax + xt : ’
Vex =60.2m/s + (18,1 mIs2)(3.005) = |14 m/s
YF =Y+ Vigt t zayt?®
S Vayt + Zayt?2
Yo = Ya + Vay ZQy 2
ye = 0 +(F1.9mIs)(3.00s) + 5(24.0m/s2)(3.00s)°%= 34%]Im
X£ =X + Vixt + zox4?
Xp=XatVaxt + Saxt?
XB =0+ (60.2m/s)(3.005) + 308.1mIs*)3.00s)°* = 262 }m
Path BC
Vex = 114 mls Viy = Viy tayt
V51=152mls VcY‘VBy tayt
YE = 34F m 0= 152mls + (-9,8mls?)t
XB ~ 262 m ¢ =15.5s
dx =0 wmis?
a,=-q,8mlsz Y§ =Xi+VL'xf1’%O|xfz
Vey= 0 mis Xc=Xp+ Vext + 0
: Xc=262m + (114mis)(15.5s) = 2029 m
VCx=?
Xe=? YE=yi+ iyt + sayt?
ct 4 = + v "_‘ + 4 'tz
Yt: ? Yc =YB By Z Qy ’H>2

Ye =397m + (152mIs)(15.55) + 3(-9.8m/s2)(/5.5

e ©

1525.%%5 m

VFx = Vix t+ Qxt

A = V- o

A 0N _ 1A wa o~
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Path CD
Vex = 114 mls V;y‘-v,_ + 20 (Y'F’Yt)
ch = 0 mis Voy*= Vc\, 1 Za (Yp-ye)
Ye = 1525.%%5m Voy®= 0 4 z(-9, SmIsZ)(om— 1525.7%5 m )
Ye = 2029 m V Dy = =1%3 mls
ax = 0 m/s?
QY -9.8 m152 Vl:)( = Vix + Ox ¢
t ? Vox = Vex + ax +
¥p L7 Vox = lldmls +0 = N4 m/s
yo=0
Vox =7 Viy = Vn."y + ay‘,:
Voy =? Voy = Vey + a {
~1¥3mls =0 + (-9.8m/[s2) ¢
t = 1%.6s

YE=Xit+ Vigt + 30512
=Xc + Vext + 2axt?

XD = 2029m * (114mis)1F.65)+ 0
= 4035.49 m

(a) Find tht matimum altitude reached by the rocke+,
Ye = 1525.¥%5 m

() Find 1ts total time of Fll‘gh'f.
Jc=fm31' tec + tcp
= (3.00s+ 15.5s + )%,6¢) = 36.1s

(¢) Find its horizontal range .
¥p= 4035 nm




