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Solutions

1. (a) I'(x) = (1 + ~
l )2 > 0, hence 1 is increasing and I-I,

1+ x+nx
(b) Dom/-I=Range 1 = ( lim I(x), lim f(x)) = (-7r/2,7r/2),

x-+o+ x-+oo
(c) 1(1) = tan(l) = 7r/4 hence f-I(7r/4) = 1. Slope m = 7Th> = 1 hence the eq.

of the tangent line is: y - 1 = x - (7r /4),

2 I' 3x + In(cosh(x)) 00 I' 3 + tanh x 4 (I '
h ). 1m

1 ( ) = - = 1m 1 = , Imx-+oo tan x = 1 .

x-+oo X + n x + 1 00 x-+oo 1 + Z:j:I

J 2X2 - x + 1 J 1 1 13. (a) (x - 1)(x2 - 1) dx = m + ~ + "(:;;-=~dx = In(x-l) +In(x+
1

1)--.x-I
(b) J v4x - x2 - 3 dx = J VI - (x - 2)2 dx = J --~~~-~dO = J I-sinOdO =x-I x-I 1 + sm 0
0 + cosO + C. (sub. x - 2 = sinO)

4. J ~ = J ~~~dO = In I secO + tan 01 = In Ix + ';;;2=-11, (x = secO)

J; ~ - ~dx = In(t + ~~) -In(t - 1) -In(2 + J3) + lnl,

1. (t+../i2=I) 2Imt-+oo t-I =.

J200 ~ - ~dx = In2 -In(2 + J3).

5. Intersections: ~ = xtr ~ x2 + 1 = x + 1 ~ x = 0, I, In this range
1> 1 --~~ Z:j:I' y - A '11 1 1 7r

A = 2 - -dx = tan-Ix -In(x+ l)IA = - -ln2,
0 x +1 x+l 4
1 {IIIMx = 2" Jo (x2 + 1)2 - (;+~dx,

11 1 1:;r sec20 J 2 0 sin(20):;r 7r 1
( 2 )2dx= 40dO= cos 0=- 2 + 4 10 =-+-,(x=tanO)0 x +1 0 sec 8 41 -

{ !.-- dx - ~ 1 - !
Jo (x+1)2 -x+lI0-2, ,-

7r 1Mx = 16 - S'

6. (a) ~ = ~~~ = ~ = ~~. ~~ = ~- _~~E =
dx dx / dt ~ t. dt dx v"f"""+t2 t2

-1 d2y 1t~ -1 1 + t2 -VU"t2~=---t2~t2' dX2 ~ - t2VI+t2 t2 - t4 '
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t4 t2 t2(1 + 2t2)(b) (dx/dt)2 + (dy/dt)2 = (i~2")2 + 1+t2 = (1 + t2)2'
11 tvl + 2t2 1,.;3 U u J U2 J 1 Length = 2 dt = ~- 2du = 1 2du = 1 _ 1 2du =

0 l+t 1 T +U +U
u-tan-1 ul'f3 = V3-1-{~-~), u2 = 1+2t2, udu = 2tdt, l+u2 = 2(I+t2).

3 4J 11 J~~(-~r 11 11 7. A = 27rxds = 27r x 1 + (~)2dx = 27r xVI + sinh2 x = 27r x cosh x =
0 dx 0 0

27r(x sinh x - coshx)15 = 27r(1 + sinh(l) - cosh(I)),

8. (a) Ii'

~

_Jr
-z..,

(b) y = x. Also x = (~- 20) cosO, dx/dO = -2cosO - (~- 20) sinO, y =

(~ - 20) sinO, dy/dO = -2 sin 0 + (~ - 20) cos O.
2 2

dy - dy / dO - - 2 sin 0 + (~ - 20) cosh 0
0 - 7r l - 1 - - 0- - - at - -, s ope - , Xo - Yo - ,

dx dx/dO -2 cos 0 - (~ - 20) sin 0 4

" 3 "
114 7r 2 -1 (7r ) 1 4 1 (7r)3 (c) Area= - (- - 20) dO = - - - 20 = - - ,
2 0 2 12 2 0 12 2

~




