HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 13.1 -1, 6, 7, 13, 17, 21-26, 47

1. The companent functions v — £, e~ and In(t + 1) arc all defined when 4 — ¢ >0 = —2<t<2and
t+1>0 = > -1, sothe domain of ris (-1, 2].
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1. The corresponding parametric equations for this curve are = = sint, y={. "/
We can make a table of values, or we can eliminate the parameter: =y = <
x = siny, withy € E. By comparing different values of £, we find the direction in -
which £ increases as indicated in the graph.

13. The parametric equations are = = {*, y = §*, > = {° These are positive
for £ 8 0 and 0 when £ = 0. So the curve Lies entirely in the first octant.
The prajection of the graph onto the my-plane 15 y = =%, y > 0, a half parabola.

Onto the zz-plane z = *, = = 0, a half cubic, and the yz-plane, gt ="

17. Taking ro = (2,0, 0} and r; = (6. 2, —2}, we have from Equation 12.5.4
r{t)=({1—t)ro+tr =(1—£){2,0,0) +£{6,2, -2, 0 <t <1 or c(f) =42+ 4, 2¢, 28}, 0 <t < 1.
Parametric equations are z =2+ 4f, y=2, z= -2t 0<t <1



M.

N x=tcost, y =1 = =isint, # =0 Atany point (z,y, =) on the curve, 2% + 2% = P eos? £+ P sin? t = 2 = y® sothe

curve lies on the circular cone =° + =® = & with axis the y-axis. Also notice that y > 0 the eraph is 11

2z =rcost, y =sint, == 1/{1+4?). Atany point on the curve we have £ + 5% = cos® £ +sin? ¢ = 1, so the curve lies

on a circular r_'_'.-']il:u:l.t:'.r:1:‘2 +1° = 1 with axis the z-axis. Notice that 0 < z < land = = 1 only for ¢ = 0. A point (x, . =) on

the curve lies directly above the point (=, y, 0), which moves counterclockwise around the unit cirele in the xy-plane as ¢
increases, and z — Oast — xoo. The graph must be VI

L=t y=1/{14+¢"), 2=+ Atany point on the curve we have = = 2%, so the curve lies on a parabolic eylinder parallel
to the y-axis. Notice that 0 < p = 1 and = > 0. Also the curve passes through (0,1, 0) when f = 0and y — 0, 7 — oo as
t — oo, 50 the graph must be V.

T =cost, y =sint, z=cos2f. ' +y" =cos’t+sin®f = 1, sothe curve lies on a circular cylinder with axis the
z-axis, A point [, y, =) on the curve lies directhy above or below (z, i, 1), which moves around the umit circle in the zy-plane
with period 2. At the same time, the z-value of the point (x, ¥, =) oscillates with a period of 7. So the curve repeats itself and
the graph is T

. T =cos8f, y =sinBt, z =" § >0 " 45" = cos® Bf +sin® 8f = 1, 50 the curve lies on a circular cylinder with
ancis the z-axis. A point (x, ¥, =) on the curve lies directly above the point {x, ¥, 0), which moves counterclockwise around the
unit cirele in the ry-plane as § increases. The curve starts at (1,0, 1), when ¢t = 00, and = — oo (at an increasing rate) as
t — oo, 50 the graph s IV

. T=cos't, y =gin°t, c=¢f r4y=cos ftsin = 1, so the curve lies in the vertical plane z +y = 1.

x and y are periodic, both with period m, and = increases as ¢ increases, so the graph s L

47. For the particles to collide, we require ro(f) = rat) <= {12_. Tt — 12, EE} = -!:4f — &, 58 — E}. Equating compaonents

gives t® = 4¢ — 3, Tt — 12 = ¢, and ¥ = 5¢ — 6. From the first equation, * — 4 +3=0 = [{—-3)(i—-1)=0s0t=1
or t =1 ¢ =1 does not satisfy the other two equations, but § = 3 does. The particles collide when & = 3, at the
point (4, 9, 9).



