Chapter 4: Motion in Two and Three Dimensions — =0|
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7(t) = (3.0t2 — 2.0t) i + (4.0 — 1.5¢%) j (m)
(@)t =2.0s:
z = 3.0(2.0)2—2.0(2.0) = 12.0 —4.0 = 8.0m
y=4.0—1.5(2.03=4.0-120=—-8.0m
7=8.0%—8.07(m)
. dr
v = —
dt
dx dy
= =6.0t —2. = 2 = —4.5¢?
v, = = 6.0 0, v, =— 5
t=2.0s:
v, = 6.0(2.0) —2.0 = 10.0m/s, v, = —4.5(2.0)2 = —18.0m/s
¥=10.00 —18.05 (m/s)
Qotas: g dv
o/rIska = —
dt
dv
22— 6.0 — Y —_90¢t
Y= gt T g
t=20s
a, =6.0m/s>, a,=—9.0(2.0) = —18.0 m/s*
G =06.00—18.0j(m/s?)
(d)

v=/v2+ 02 =1/(10.0)2 + (—18.0)2 = V424 = |20.6 m/s



v 18.0
6 = arctan -2 = arctan 00 =

Vg

(4= HIE{7} 422 of2l 60.9° %)

Al 2 0

vy = 25.0 m/s, B, = 53.0°, g = 9.80 m/s?

x| S5 4.

Vpy = Vg €0593.0° = 25.0 x 0.6018 = 15.05 m/s

Voy = o sin 53.0° = 25.0 x 0.7986 = 19.97 m/s

(@) 2t &0lolH v, = 0:

Yoy _ 1997 _ 5 g

vy:voy—gt:OittOp:? 9.80

1 1
H = vy, t.,, — 5912, = 19.97(2.038) — £ (9.80)(2.038)?

= 40.70 — 20.35 =

(b) MIZ A2k y — yo = 0 i

r , 1
O:voyt—ggt =1 on_égt

t = 0002

R =y, xt;=15.05x 4.08 = |61.4m|

(25.0)2
9.80

sin106° = 63.78 x 0.9613 = 61.3 m v

U, = Vg, = 15.05 m/s



v, = Vg, — gty = 19.97 — 9.80(4.08) = 19.97 — 39.98 = —20.0 m/s

v= /12 + 12 = /(15.05)2 + (—20.0)2 = v/226.5 + 400.0 = [25.0 m/s

(X &0 ofol 22 0|2 &[S0t B2 SAr A| &0 20t )

(@) B ek z — xg = (vycosfy) t... (1)
y—1yy = (vysinfy)t — %gtz .. (2)
Foly —y, = 02 (2)0l chet

1 1
0= (vysinby)t — Egt2 = t(vo sinfy — 5915)

2v sin 0
ty =00
g

OIZ (1)0ll Efe:

20gsinfy 20 sinf cos b
R = (vgcosfy)t; = (vgcosby) Y NY _ P00

g g
2sin By cos O = sin 20, S =gsHH:
2
R=Dgpn 20,
g

(b) RO| £|CH7t =[24™ sin 26, = 10]0{0F BtCt,

20, = 90° = [0, = 45°

OlR: sin ef=2] A[CGigt2 10|04, Ol= QI==7F 90° wf Y EICH AL AT 45%= =8 Lok =X
HES AHC 2 BIESHH, Ml Azt 8 £52| 53 ISR

2 2
205 (90° — 0,)2 h: R(90° — ,) = %Os'n 2(90° — §,) = %Osm(180° —20,)

sin(180° — ) = sinao|22:
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R(90° — 6,) = “—gosm 20, = R(6,)

=218 90): o2 £01 30°2 60°= £ £
HZ AlZH0] B, 60°= =8 K2t XXt A
22t (complementary angles)O|ef BTt

= dAfSt 25 £ 227t 20 30°= 8 £E7F 3X|8t
AIZIO HHM ZHH o= 22 HE[E Ottt O] & A4EES

0t |0
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M BOY|S AHOR FETH 4 2 HT Wk, 4y 9%
s

of y 53 y = —45.0 m.

1
—45.0 = —5(9.80) t2

,  2x45.0
9.80

=9.184

(b) =8 AHzl:

T =, t=18.0 x 3.03 =|54.5m

(ORPNERS= PN

v, = Vg, = 18.0m/s

v, = 0—gt=—-—9.80x3.03 =—29.7m/s

U =18.07—29.77 (m/s)
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v 29.7
6 = arctan M = arctan 80— (#%Eﬂ OtzH)
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22X 5 E0
r=50.0ma=2.0g =2.0 x 9.80 = 19.6 m/s?

(a) A 7t 5 @ = v2 /ro|A:

v=+va -r=v19.6 x 50.0 = V980 = |31.3m/s

(2f 113 km/h)
(b) =71

_ 2mr 27m(50.0)  314.2

= = =10.
v 31.3 31.3

20)%  4?
a,:(v):_v =4a
r r

a’ = 4a (74 71 E = 4HY)

TA b E e 20| X Dol B2 2, £2{0] 2847} T 2t E s 22 = 4uH7t EICE

=Xl 6 Z0|

7(t) = 7 cos(wt) i + rsin(wt) 7, 671 M w = v/r.

_dr
o dt

~

= —rwsin(wt) i 4 1w cos(wt) ]

B(t)

V(—rwsinwt)? + (rwcoswt)? = rwV/sin? wt + cos? wt = 1w

=
I

dv ~
= d_ltj = —rw? cos(wt) t — rw

~

Zsin(wt) j

a(t)



~ v\Z2 v
l=r(2) =%
r
818k G = —w? FO|D 2, Jta T B QK| BIE] 7O B Blak = &Fak 210] ZAS &St} (1A 88, O
=X 7 E0|

HEA: 4x=5% 4y=22

HIZ 7| o] 7| (BF2H O TS &3 v pyy, = 250 km/h. BFEHS] XIHO| CHEE £ Gy = 60.0 km/h (<Z0] A
SH).

Bl 87| 2] XIRH0| et S5 Ty = py + Tya
EEAD} HE 0|SS ABIDR §pg +y B o} i

B97] 7|48 HEolH HBOZ 0713 S

’l_})pW — _UPW Siﬂgi + UPW CcOS 6]

_UPW Sine + UWG = O

vwe _ 600
vpy 250

§ = 13.9°| (R MEC=E)

sinf = = (.240

(b) Bpg 2l yH= (= A £21);

Upa = Upyy cos O = 250 cos 13.9° = 250 x 0.9708 = 243 km/h

(c) A2l 500 km:

HFEOl = m:

500
tvvmd 243_206h_



fon = 35 = 2000 = (22 08

AlZFX}Ol:

>

t=2.06—2.00=[0.06h ~ 3.6=|
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