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rJ (a) A direction vector for the line is u = (-1,1,-1). Parametric equations are x = 1- t, y=-I+t,'-21 z =,- t (-00 < t < 00) 
j	 k 

(b)	 v=QR=(-3,I,2). Thevectoruxv= 3i + 5j + 2k, is a normal to the required-1	 1 -1 
-3 1 2 

plane.
 

The equation of the plane is: . 3(x - 3) + 5(y + 1) + 2(z - 2) = 0 or 3x + 5y + 2z --8 = o.
 

(c)	 The area = ~ lIu x vII = ~ J(_3)2 + 52 + 22 = ~v'38 

(a)	 Domain of f = (-00, 0] since j (x) is well-defined ¢o} 0 < 2X 
:;:; 1 {=} x :;:; 0 

(b)	 J'(x) = 6x - (ln2) ~ < 0 for x < 0 => j is decreasing on (-00,0]. so that r: exists. 
.	 '111-2-% 

lim f(x) = 00, j(O) = -~ + ~ = -i. Domain of t:' = [-i, 00)
x ...... -QO 

(c) f( -1) = 3 - sin-.1. (~) + 1i = 3 - ~ + 1i = 3 => r 1(3) = -1, so P(3, -1) is on the graph of r-. 
dr l (3) _ 1 _ 1 _ 1 _ _ v'3
 

dx - f'(f 1(3}) - 1'(-1) - -6-(ln2)~ - 6v'3+ln 2
 
'1/1-2- 2 

(a)	 In Iyl = i In Ix+ 11 +xln(I +x2 
) + x 2 + tan-1 x -In(coshx +sechx)~ 

v' 1 1 2x2 I ( 2) 2 1 sinh x - tanh x sech x 
"--=--+~+nI+x + x+~-----:-----::--y 5 x+l l+x l+x cosh x + sech x
 

y(O)=~ so yl(O)=~(i+I)=~
 

(b)	 Put y = jxlsinx, so In y = (sin x) In Ixl 
1 

lim Iny = lim (sin x) In Ixl = lim ~ = -lim x t = -lim (sinx) tan x = -(1)(0) = 0 
x--+O r--+O 7--+0 csc z x--+O cscxco x x--+O x 

lny =lim Ixlsinx = lim e eO = 1 
r--+O 7 ......0 

1vi 1vi (x-l=2sinO) 1 2 1(a)	 3 + 2x - x 2dx =:=4 - (x - I)2dx = 4cos BdB = 2 (1 + cos 2B) dB
 

= 2(B + ~ sin 2B) + C = 2sin-1(X; I ) + Hx -1)..13 + 2x - x 2 ) + C
 

(b) - t x d _ 2du . _ 2u _ l-u2 
U - an 2' x - l+u2, slnx - l+u2, cosx - l+u2
 

I d - 1 1 2 d - 1l-u2 d - I 1( 1 )d
1tanx+sinx X - (2U X l+u2 2U) l+u 2 U - ~ u - 2 U - u U
 

l+u2 ~ + l+u2
 
2
= ~ In )tan ~ I - i tan ~ + C 

(u=sec-l x dV=;.zdx)	 (x=secO) 

1(c)	 1seex-'ll xdx = - 1(~)' sec- 1 x dx = -~ sec- x + J(~) xkldx 

coso 

= _sec-1x + 1~dB = _sec-1x +sinB+ C = _seClx + ~ + C 
x sec 2 0tanO x	 x -IX! 

(d)	 1v'5~:~:-4 dx --/5= -4 21,;1~4 = tan-
1~ + C = tan-l(~.j5secx - 4) + C 

u- sec.:r



'; .. 
-~-_ .._ .. ~:'---------~-~ ~~----~-

(u=er) 

Xxri· j e-;:1 dx = j e2re(e~:i5 = j U2(:~I) = j (~ - t + U~l) du = - t + In U~l' = _e- + In(l + e- ) 

tj 
DO 

~-+"l dx = lim j
t 

~-+"l dx = 1 -In 2 + lim (_e- t + In(l + e- ) ) = 1 -ln2 
e t--oo e t--oo 

o 0
 

So the integral converges and its value = 1 -In 2.
 

20=sec20-1)(t= tan 0) (u=sccO. tan

jt3#+1dt .jtan3Bsec3BdO 1)u2dU = / (tan2 Osec2 0) tanOsecBdO = j(U2 

~u5 _ ~u3 + C = ~ (sec 0)5 - ~ (secB)3 + C = ! (t2 + 1//2 
- ~ (t2 + 1)3/2 + C 

= l~ (t2 + 1)3/2 (3t2 - 2) + C 

j1 

TI I h 3.Jt2+1 d 1 (2)3/2 2 _ 2V2 2ie engt = t t + t = 15 + 15 - 15 + 15
 
o
 

~. The two graphs are shown below. The graphs interesct at the pole and where 0 S; B S; 2;r satisfie 
1- 1 + cos B = - cos ()J or cos (/ = -!. Thus () = ± 2;. 

The area 




