Solutions for Assignment 1, MAST 218

10.1

8. x=sint, y=1—cost, 0<t<2x

(a) .
tlo =/2 = 37/2 on Sl
z |0 1 0 -1 0
t=3m/2, 11 t=1/2,
y 1 5 1 0 (-1,1) (1,1
_ 0fr=0, :
(b) x =sint,y=1—cost [ory — 1= —cost] = 1 :0,0) : !
2+ (y—1)2 = (9i¥1)> + Qcost)’ = z2+(y—-1)2=1
As t varies from 0 to 27, the cirele with center (0, 1) and radius 1 is traced out.
16. @z=vI+1 = z°=t+1 = t=2°-1. (b) Y
y=+t—1= /(2 —1) — 1= 22 — 2. The curve is the part of
the hyperbola 2% — y? = 2 with z > V2 and y > 0.
0 \/'E X

24. (a) From the first graph, we have 1 < z < 2. From the second graph, we have —1 < y < 1. The only choice that satisfies

either of those conditions 1s IIIL.

(b) From the first graph, the values of  cycle through the values from —2 to 2 four times. From the second graph, the values
of y cycle through the values from —2 to 2 six times. Choice I satisfies these conditions.

(¢) From the first graph, the values of x cycle through the values from —2to 2 three times. From the second graph, we have
0 <y < 2. Choice IV satisfies these conditions.

(d) From the first graph, the values of  cycle through the values from —2 to 2 two times. From the second graph, the values of

y do the same thing. Choice II satisfies these conditions.



10.2

d dx
6. x =e'sinmt, y =€’ t=0. d—zz = 2% ok el (m cosmt) + (sinmt)e’ = e’ (7w cos 7t + sint), and
dy  dy/dt Je** e’

= = = . Whent =0, (z,y) = (0,1) and dy/dx = 2 /7, so t1
de  dx/dt et(mcoswt+sinat) mcoswt+sinmt e - (2,9) = (0,1) and dy/dz /. so an equation

of the tangent to the curve at the point corresponding tot =0isy — 1 = I—i(x —0),ory = %:1: + 1.

. dy dy/dt 2cos2t
16. x =cost, y=sin2t, 0 < ¢t — = =
xr=cost, y=smz U<ti<m = - ot % —aint

d (d_y) (—sint)(—4sin2t) — (2cos 2t)(— cost)

d*y _ dt \ dx _ (—sint)? _ (sint)(8sint cost) + [2(1 — 2sin® t)](cos t)
da? dz/dt —sint (—sint)sin®t
st)(8sin® ¢ + 2 — 4sin’ ¢ st 4sin®t+2 . .
s (cost)( g'm. - — sin” t) - —Cf)s : ﬂr_l 5 T [ (— cot t) - positive expression]
(—sint)sin® ¢ sint sin” t
d*y "

o]

The curve 1s CU when T2 > 0, that1s, when —cott >0 < cott <0 < <t g
T

32. The curve z = t2 — 2t = tt—2),y= /1 intersects the y-axis when x = 0, that 1s, when Y
t = 0 and t = 2. The comrésponding values of y are 0 and /2. The shaded area is given by 1=2] »—
y=v2 b2 2 . 1 Tl
(xR—xL)dyzf [0 — z(t)] y’(t)dt:—/ (t —Qt)(— dt)
/y:O t=0 0 2Vt
" 2 t=0
A 2 (1,3/2 _ ,1/2 _ 1,5/2 _ 2,3/2 :

E-(- 2 -3-27) =2 - 4)

——VE(-%) =% V2

2. =t —t, y=4¢"2, 0<t < 2. dr/dt = €' — 1 and dy/dt = 2et/2 so

(dz/dt)? + (dy/dt)® = (e — 1)% + (2%/2)2 = 2* — 2¢* + 1+ 4e? = e + 2et + 4 =Yt + 1)2. Thus,

L=/detz/2|et+l|dt:/2(et+l)dt:[et—i-t} —ged W — (1+0)=¢e®+1.

2
€]



10.3

2. r’sin20 =1 < 7°(2sinfcosf) =1 & 2rcosf)(rsinf) =1 < 2zy=1 < axy=3.ahyperbola

centered at the origin with foci on the'lime y = x.

2 2

2. 22—y =4 & (rcosd)’—(rsinh)’ =4 < r’cos’d—r’sin’0=4 < 7r%(cos’f—sin’f) =4 <

r2cos20 =4

32. r =g 2 cos?V




