Kuwait University Math 102 Date: Oct. 31%, 2010
Department of Mathematics  First Exam Duration: 90 min.

Calculators, mobile phones, pagers and all other mobile communication

equipment are not

allowed.You must show your work and all important steps to receive credit.

1.

W= oo o oD

Answer the following questions:

Let [2+3+2 pts.]
foy= (245 (%)), xe[03)

Show that f ! exists.

Findf~ and its domain.

W

Find the equation of the tangent line to the curve y = f1(x) at x = 8.

Prove the following identities: [2+2 pts.]
e'e) = e*?,
log,(xy) < log (xy) = log,y +log x +2 for any positive values x,y # 1.
Solve the following inequality for x: [2 pts.]
tan~1[2* - 5] > 0
Find the exact value of: [2 pts.]
(o (4))
Evaluate each of the following integrals: [3+3pts.]
|7
JF-1
P
€ +é
Use logarithmic differentiation to find % if [4 pts.]
e eos(x)

(sinhx)*
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1. a. f'(x) = > > 0, therefore fis increasing in [0,3) = f
- (%)

is1-1and f  exists.
b. y= (2+sin‘1(%))3 = y”3—2=sin‘1(%) = x=3sin(y*®-2) or

-1 o 3 . -1. y 3 3 . B T 3
f “(X) = 3sin(x 2). Domain of f " is [8, (2+ > ) } where )I(Lr3n f(x) = (2+ > )
and lim f(x) = 23,

x>0

d ¢t 1 1 1 - o
c. —f (8= = = = =—. The equation of the tangent line is
o i(fe) o 4
- X _
y=1 2.
2. a. In the book.

(Inx+1Iny)?  (Inx)?+ (Iny)?+2Inxiny _ |px . Iny
= = + +2 =10
InxIny InxIny Iny = Inx

b. log,(xy) - log,(xy) = g

3. tan{[2*-5]>0 = 2X-5>tan0 = 2*>5 = x> log,5.

4. Let = cot ( 3 ) then cot6 3 Therefore, cosd T £
5. a. Let u=2* = du=2XIn2dx. Then,
2%dx _ 1 du _ 1 -1
J.2x (2x)2_1 N |I’]2J.um B InZSeC u+c.
) sinhx dx
b. Let u= coshx = du= sinhxdx. Then,_[ T :J' - iue_u .Let

Z=¢eY = dz = e'du, then _dz__ tan~1(e%shx) 4+ ¢. (Or let
- -[ 2+1 ( ) (

t = gooshx - % = sinhx dx.)

6. Iny = In(e¥cos*(x)) — 2XIn(sinhx) = x? + In cos*(x) — 2XIn(sinhx).

(1_ XZ)—UZ
Differentiating = % y' = |:2x— WJ —[2*%(In2) In(sinhx) + 2* cothx].

B (1 _ Xz)—l/2

dy
Therefore, W y|: 2X o5 1()

- 2%(In2)In(sinhx) — 2Xcothx:|.





