Kuwait University
Department of Mathematics and Computer Science
Math 102 Date: 11/01/2005
Calculus II Final Exam Duration: 2 hours

Answer all questions. Calculators and Mobile Phones are not allowed.
1. (3 pts.) Given the function f(z) = z° + 7> + 2z — 2.

(a) Show that f is one-to-one.

(b) Show that the point P(2,1) is on the graph of f~!, and find the slope of the
tangent line to the graph of f~! at P.

2. (3 pts.) State whether each of the following statements is true or false — explain your
answer.

(2) cos™*[cos(—F)] = ~F
(b) coshdz —sinhdz = =%

— 1
(c) nva+b= 'z'(lna+lnb)
3. (2 pts.) Find lim (1 + (Sc:z)’i“’
=0t

4. (5 pts. each) Evaluate the following integrals:

3
(a) -[tanh 3 (c) /tanz:c secz dz
2z 43 2 4 5
o [ =2 @ [T
5. (5 pts.) Let r; = 6cosf and rp = 2v/2 + 2cosf, where 0 < @ < 2r. Compute the
shaded area.

6. (3 pts.) Find the length of the polar curve r = sinf + cos8, where 0 < 0 < 2x.
7. (4 pts.) Given the equation
25z% + 9y% + 50z —~ 36y — 164 = 0,

(2) Identify the conic section represented by the above equation.
(b) Sketch the graph and find the center, vertices, and the foci.
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f(z) = 5z* 4+ 312 + 2 > 0 for all  implies f is increasing.
Thus, f is 1-1.
f(1) = 2 implies f"(2) =1 so P(7 1) is on the graph of f~1.
(1) = 10 implies (f~1)'(2) = - ,(}_)) f,(l)

[F] cos(—%) = 75 implies cos™![ 5] = ]

[T] %[641 + e 4T _ pir + 6—4:5] — 6—41

[F] otherwise Inv/1 + 1 =

lim (1 + csc 2)¥°% = 1 by logarithmic diff and L’Hépital’s rule.

y—0+

u =sechz, tanhzdr = —2 tanh?z = 1 — 2. Thus, [ 2’2 gz —
“ f VSQC T

-k ~Y2 4 2/3u¥? + C = 2(sechz)7Y/2 + 2/3(sechx)¥/%2 + C

I \/% dr = =212 + 25 + 3sin”! :+C

Set u = tanz, dv = sec z tan xdx implies du = sec? xdz, v = secz. Thus,
/tan2 T secx dr = secxrtanzx — /se(:3 rdzx

= secrtang — /(1 + tan® 1) sec xdx

= secxtanx—ln|secx+tanx]~/tanz.1:secm

so that

1 .
/t3112:csec:rdx = i[secxtanm —In|secz + tanx|] +C

$2+$—5_ A N Bx+C
-1 -1 z224+z+1
mmplies A = —1, B =2 and C = 4. Hence,

2
-5 -1 21 + 4
/idm :/ dx+/_de$
3 —1 z—1 24+ x+1

2+ 1

= —Injr—1+Wjz® +z+ 1|+ 2V3tan"' =5 — +

V3

C



5. Put r; = ry to get cosf = % which gives 8 = +x/4

A o | [ Yoy [ Lrap| —o-24 972,07 5
= —7r5d =r = —_ 4+ —+ =+ — | =auw
rea /0 2r2( +/1r _271 2+4 5 1

6. 7' = cosf —sin 0. Hence, (")? +r? = 2. Thus L = [ v2d6 = 2/2n.

7. After completing the square, the equation becomes % + % =1,a=950b=
3,¢ = 4. The center: (—1,2), The vertices: (—1,2 £5), the foci: (—1,2 £ 4),

The endpoints: (—1 =+ 3,2)






