Kuwait University Math 102 March 27, 2008
Math, & Comp. Sci. Dept. First Exam Time: 90 minutes

Calculators and Mobile Phones are not allowed.

1. Let f(z) = e*+ 7%, —00< < 0.

i) Show that £~ exists and find its domain.

i) Show that P(2,0) is on the graph of f~! and find the slope of the tangent line
to the graph of f~! at P(2,0).

(5 Points)
dy .. _ (coshz)*
2. Use logarithmic differentiation to ﬁnd ify= _I_[
(4 Points)
3. a) Show that: i(sin'l 2)i= L -l<z<1
‘ " dz VI-g? ;
b) Prove the identity: cos(2sin~> ) = 1 — 222,
(2 Points Each)

4. Evaluate the following integrals:

. 1
} / 209 + (mo)?)

i) /6"’ 2% dp

o e

iv) fsmm+4cosx

(3 Points Each)



First Midterm Math102, March 27, 2008

1. (a) fl(z)=e"+¢ 1+ — > 0 for all x, so f is increasing. Therefore f~!

exists.
lim,_,_oo(e” 4 €0 ') = 04 e /2 = ¢77/2 and
lim, o (€546 %) = oo+e™? = 00,50 D1 = Ry = (e7™/2, 00).
(b) f(0)=2 = f71(2)=0,so0 P(2,0) is on the graph of f~!.
2. Iny =sec™! Incoshz — 32 — L Inln|z|, so
%Z—z = {sec xtanhx + 1‘1\;@ — % — ﬁnlrl} and
dy — { tanh Incoshz 1 1 } (COShI)Secilz
dz sec”' ztanh + 22 —1 2 2z In |z| \/ez In |z
3. (a) y=sinlz & siny=2 = cosy-j—z:1:>
dy 1 _ 1 _ 1
x ~ cosy \/1fsin2y T V1—22"
(b) Let § =sin"!'2 = sinf = x and so
cos(2sin™! x) = cos(26) = cos?f — sin?f = 1 — 2sin? = 1 — 22
4. (a) Let u=Inz, then fm = [ 2 = Stan"' (%) + C
1 tan (ln:):) 4 C
b) [6°27%dx = [ 37272 %dx = [3%dx = 25+ C
(¢) Let u=2coshz, then [ ——2hL gy = [ 2sinh dx

\/4 cosh? z—1
= f " u2 =sec 'u+ C =sec!(2coshz) + C

(d) f%daj:f#dx_f secxdl,

sin z+4 cos x sin z+4 cos x) tan x+4

=In|tanz + 4|+ C

2 cosh x\/4 cosh? z—1





