12.1

1
. f()= \_/f is defined fort = 0. g (t) = — is not defined at 1. and h (f) = Int is defined for t = 0. so the domain of r is

(0,1) U (1, o0).

6. f(f)= YT is defined on (—o0, o). g(t) = ¢!/t is defined on (—oc. 0)U (0, cc). and h (1) = —— is defined on

{(—oo, —2) U (=2, 20). so the domain of ris (—oo, —2) U (=2, 0) U (0, o).

B.x+y+2z=1=z= % (1 —x —y).but x2 4—_1:2 = 1 can be parametrized by x = cost, y =sinf, 0 = ¢ < 27, so the

1 —cost —sint

~
-

curve is described by r (1) = {cos f.sint, ) 0 <tf=<2m.

2

~- - —4 t . , ) t —

39. lim | i+ Jj+ k| = lim /fi+ lim (t +2)j + lim 5 k=+v2i+4j+ 2k
12 t—27 241 1—2 12 =212 41 >

. 1 22 , 1 2
41. lim (e™". = —= =( lim ¢, lim — lim ———— ) =1(0,0,2)
f—00 rf=+1 t—00 t—oof =00 ] 4+ (1f~)
t—1 ~1
42. lim i+eXj+tan~ltk|= lim i+ lim eXj+ lim tanltk=21i— Tk
t——oo | 2t + 1 t——00 2 % f——00 f——00 2
. cosf — 1 . ft . 1/t
45, Since f(f) = T has domain (—o0, 0) U (0, o). g (f) = T is continuous on [0, o). and h () = fe” /' is

continuous on {—co, 0) and (0, o0). we see that r is continuous on (0, 00).

47. Since f (f) = e~ is continuous on (—oc, o0). g(f) = cos /4 — 1 is continuous on (—oo, 4], and h () = 1/ (1‘2 - 1) is

continuous on (—oc, —1). (—1, 1), and (1, o0). we see that r is continuous on (—o0, —1), (—1, 1}. and (1, 4].



12. 2

4. r(t) = (tcost, tsint, tant) = r' () = {cosr—rsinr,smH—rcost sec? r) =

' (t) = <—r cost —2sint, 2cost — tsint, I‘.seczs‘tanrj

6. r(t)=efi+tej+e k=1 (t)=—elit(t+1)ej—2e k=" () =e fi+ (t+2)ej+4de

7.r(f) =e 'sinti+e Tcostj+ tan~l ik = 1/ (t) = (cost —sinf) e 'i — (cost + sint) e Tj + 5 lk =
=+
2t
1" (t) = —2e " costi+ 2e 'sintj — ——k
(t2+1)

1
8. rif)= (sin_1 t.sect, In |r|) =1 = <—q
v 1 —1=

1 " 2 2 !
1secrtanr,? =1"(t)= .jﬂsecr(sec t + tan® r) J—

(1 . r2]3,.’,_ 2

17. r(f) =i+ 2j+ 3tk=1r () =i+ 2j+3k=1(1) =i+ 2j+ 3Kk.s0 |1" [1':| =12 £ 22 4+ 32 — /14, and therefore

_ V) i+2j+3k q7 | JTEL 3T
T“P—|l.;m|— N A e s

19. r(f) = 2sin2ti+ 3cos2fj + 3k = 1/ (f) = 4cos2fi—6sin2tj=1'(F) = 2i— 34/3j. so

(T 7\ 2 T V(%) - AT e
(E) = .l.;"lz - (—3&3) = /31. and therefore T (%)= —‘ r (g I = 131 (Ei— 3-,,-“’3j) = 231y 3v33,
| V(T N 3| I1
[
26. r(t) =e costi+e Tsintj+sinT rk= 1 (t) = —e ' (sint + cost)i— e~ (sint — cost)j+ : 2k. 50 a vector
Vv1—t

equation of the tangent line when f = 0 is Vi) )=r(+n' (0)=i+¢(—i +j+ k)= (1 —1)i+j+ tk and parametric
equationsarex =1 —f, vy =1,z =1.

| | > _
30. [ [Vi—Ti+ dj+ @t - D7k|dr = [3¢ - D20+ 202 4 2t - 0k = (3142725 + k) -
= = ¥ / : 2
(?_J—I-%k) :%1+;(v5—1)1+%k
31. [ (sin2ti+cos2tj+e 'k)dt = —% c052f1+%si112fj —e 'k+C

32 [ (refi+2j - seczrk) dt = (t — 1)e'i+2tj —tantk + C

33. f (f costi+ fsin fgj _te'’ k) dt = (cost +fsinf)i— % cos rzj - %9’2 + C. (Note that we have integrated f tcostdt by

parts.)

1 t 1
34, / si+ 5 — — Kk dr:tan_lfi+%h1(2r2+l)j—sin_lfk—l—c.‘
141 1+ 2f V1—12



13.1

5. Since f(x,y) = x + 3y — 1 is defined for all pairs (x, y) of real numbers. the domain of f is
{(x,y)] —o0 < x <00, —00 <y < o0} Therange of fis [z | —o0 < z < 00).

7. Since u # v. the domain of fis {(u,v) | u # v}. Therange of fis {z | —o0 = z = o).

9. ‘E‘Ver-eqm'rt.ﬂ:hatther:abdic:a]:ldzl—:l.::2 —y2 = 0<::>x2+y2 = 4, so the domain of g is {(x,y) |Jc2+_y2 < 4}. The range of
gisfz|0=z =2}

15. The domain of f is 17. The domain of f is
{(x.y)|x > 0andy > 0] (@ 0) |u#v,u 7 —v)
¥
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