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Math 102/ Final Examination Solution KEY December 19, 1999 

• 
1. (a) Df = [1, (0)
 

dl ( 1 .

-d x) =	 ( «:": > 0, x> 1 => I is increasing on [1, (0). Thus, I is 

x 2x 1 + ill x) v In x
 
(1- If
 

(b) I(e) =	 tan- I (I ) +. ~ = ~ + ~ = ~ => P on the graph of I-I.1m 1 . 
f'(J-I(~)) = f'(e) = -. The slope of the tangent line = 4e. 

4e 
The equation of the tangent line is y = 4e(x -~) + e = 4ex + (1 - 211")e 

In (5'" +7"') ., In2 .. (5'" InS + 7" ill 7) 
1 u	 lim 5 

2. lim (5"'+7")~ = e"'-'::+ x = e"'-fl+ '" + 7%. = e~ 0035 = .j35 
",-.0+ 2 . 

3.	 (a) 5 + 4x - x2 = 9 - (x - 2)2. U = X - 2, . du = dx 

x dx = J u + 2 du = J u du + J 2 du
2	 2 2J.../5 + 4x - x J9 - u . .../9 - tP J9 -.u .. i 

= -.../9 - u2 + 2sin-I~' + C = -J5 + 4x'- x 2 + 2sin-1 "';2 + C. 

(b) J tan~~ dx = 2 J (yX)' tan- 1 ~dx = 2 [~tan-l ~ -!J~ (-j;) dX] 
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~ 
= 2...jXtan- 1~ - r: 11",dx = 2~tan-1 ~ -in Ix + 11 + c 

1
(c) u = In x, du = -dx 

x 

1 
xlnx dx = u du -- tan2BdB = (sec2 B-1 )dB 

= tan B - B + C = Ju2 - 1 - sec"! u + C = J(In x) 2 - 1 - sec'"! (In x) + C. 
6 6u5du 

JV'---(in-x)2::---_- JJu2 - 1 u - sed1 J J 

(d)	 u = x, = dx 

dx = J 6u
5 

du = 6 J u
2 

du = 6 J du - 6 J 1 duJ..jX(1 +.vxJ u3 (1 +u2) 1 +.u2 1 +u2 

= 6u - 6tan-1u+ C = 6~ - 6 tan- l ~ + C. 

4. Jt 1 d~ = Jt 1 + s:nxdx = Jt [sec2 x + (cos X)-2 sin x] dx = tan t + ~ ~ 00, as 
- sin x cos x	 COlI 

o 0	 0 - t ~ i+. The integral diverges. 

. y' (t ) sin t + cos t 5. (a) m =The slope of the tangent line at (x(t),y(t)) = -(- = .' 
x' t) cost - smt 

The tangent is vertical {::} x'(t) = cos t - sin t = 0 {::} t = ~ 511". 
4' 4 

HI
 Points are (x(~), y( ~)) = (72e~, 72e~), and (x(5 , y(5;)) = (-~e~, -~e~).
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(b) The length of C = JJ2e2t dt = -J2 [et]~~1T = .../2(e2lT 
- 1) . 
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