Kuwait University MATH 102 July 9, 2011
Math. Dept. First Midterm Test Duration 90 mimites

Calculators and mobile telephones are not allowed.

1. (14342 pts ) Let f(z) = (In(z — 1) +1)°.

@) Find the domain of f.

b) Show that f~! exist, and find the domain of f~1.

¢) Compute f~(z).

2. (2 pts each)

a) Find the exact value of  see(tan™"(3)).

b) Solve the equation for z, 1+ loge(z — 1) = logs(z).
3. (2pts) Use logarithmic differentiation to find % if

. (l+tanfl(:r"‘))=
e®y/ cos(z) ;

4. (8 pts each) Evaluate the following integrals.

%) f\/ 2:;—16

&
) f T+ 9+ &)

o) f tanh(in())dz

5. (2 pts each) Find the following limits.

a) 3%(5903: + :r)% .

) zainhz
b) slilg'_ 1—coshz’



Solution
1. f(x)=[1+In(x-12))°
(@ x-1>0 =x>1 = D, =]1,0]

o) 1709 =24t

D, " =R, = ]f(l+)vf(°°)[ = ]_°°v°°[

[ )= tim @+In(x-2)f = [1+1n0*f = - & f(e0)= lim (L+In(x=1)f = (L+Inco)’ = 0]

x-1* X — 00

>0 on x>1 = fronx>1 = fis(l-1) = flexists

© y=f()=@+In(x-1) = 3y-1=In(x-1) = x-1=e"* = f7*(x)=1+e*?

2. (a) secltan® (5/2))=secx=+29/2. [x=tan (5/2) = tanx=5/2]

(b) 1+log,(x-1)=log, x = 1+In(x-1)/In2=Inx/In2 = In2:Inx—In(x—1):InXL_1
= Z:L = E:X__l:l—i = X=2
x-1 2 X X
[1+tantx2 " 3 a0
3 y=|—/F— = Iny—x{ln(1+tan x) x—]/2|n(cosx)}
e*+/cosx
P a2\ o 2x L tanx) | [1+tan e |
= y—{(ln(1+tan x) X ]/ZCOSX)+X((1+x4)(1+tan‘1x2) 1+ > ]}{—ex cosx}
tanh x sinh x 1 i coshx
4. (& dx:—secl( j+c
()J.\/coshzx 16 J.coshx\/coshzx—42 4 4
- E: X - X - eXdX — dX
()J' e In(1+e)_J.t In‘ln(1+e}+c. {t In(1+e) = dt o (1+e‘x)}

(1— 2 jdx:x—Ztan'lx+c
241

; X + . +
5 (@ lim (X+Secx)]/ =e {||m|ny_ ||mM: |mM:1}
x=0" x-0" X x-0"  X+SecX

(b) lim xsinhx _ . sinhx+xcoshx _ . 2coshx+ xsinhx

im - =i =-2.
x-0' 1—COshX  x-0' —sinh x x-0° cosh x






