Kuwait University Math 102 November 9, 2008
Dept. of Math. and Comp. Science First Exam Duration: 90 minutes

Calculators and mobile phones are not allowed.
Answer all of the following questions.

1. Let f(z) =In(tan7}(22 - 1)) +1

(a) Find the domain of f. (2 pts.)
(b) Show that f has an inverse function. (2 pts.)
(¢c) Find f~*(z) and its domain. (2 pts.)

2. (a) Prove the identity
2sin”(v/z) = cos™'(1-23) (0<z<1) (3 pts.)

(b) Let a > 1. Solve the following equation for z.

2Inz
log, (z+2) = e (2 pts.)
3. (a) Use logarithmic differentiation to find y' if
() rats
PR il AS— 3 pts.
b (3 pts.)

(b) Let y = Asinh(mz) + B cosh(mz), where A, B and m are constants. Show that

' =m’y (2 pts.)
4. Evaluate the following integrals (3 pts. each)
dz
() /(m{:x)\/4—cos§x
®) [ bz

' Inzd
(c) / z(4 +31n’z) “



Solution key - First midterm - CALCULUS B (Math. 102)

1. (a) Dy = {z[tan"(2z — 1) > 0} = (%, 00).

(b) fl(x) = tanfl%%_l) . 1+(2i_1)2 >0Ve € Dy = f /= f~! exists.
(c) y=In(tan"!(22 — 1)) + 1 <= tan(eV V) =20 — 1 &=z = %&H))

— () = %(1 n tan(e(””_l))>.

2. (a) Let f(z) = 2sin ' (y/x) — cos™ (1 — 2z)
_ 2 1 (=D-(=2) _ 1 B 1 B
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Thus f(r) = C, where C is a constant. For z = 0, f(0) = 2sin"'(0) — cos™}(1) = 0 = C.
Therefore, 2sin ! (y/z) = cos™}(1 — 2x).

0

— f'(z)

(b) log,(z +2) = 22 = log, (x4 2) = log,(22) <= s +2 =22 <= 22—z —2 = (0 <

Ina

(x —2)(x+1)=0. Since x > 0, x = 2.

3. (a)
1
Iny =—xIn(z—1) +In(tan ! (x)) — 32 — iln (2% —1).
1, x 1 1 1 2
—y=—In(z—-1)— : —3—=- :
yy a(z—1) x—1+tan*1($) 1+ 22 2 22-1
<L>xtan_1x
z—1 x 1 x
e /: . |:_ l _1 — _3_
y e3¢ /72 — 1 n(z—1) x—1 + (1 + 22)tan!(x) x2—1

(b) v = m Acosh(mx) +m Bsinh(mx), and

y" = m? Asinh(mz) +m? B cosh(mz) = m*y

4. (a) Let u=cosz = du = —sinx dz. Thus,

—du CcoS
J = — —gin~!
/\/4—u2 S ( 2 >+C

(b) e et —e™ "
= | = o cosh(x) dx = /Tcosh(a:) dx
= /sinh(az)cosh(a:) de = sinh;(x) +C
(c) Let u=4+3In’*z = du = #224z. Thus
]:% d;u:%ln|4+3ln2x|+6’





