KUWAIT UNIVERSITY
Dept. of Math. & Comp. Sci. April 12, 2009
Math-102 Duration : 90 minutes
First Midterm

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

1. (3 pts) Use logarithmic differentiation to find % if

sin!(2?)v3® + 1

" (zx+1)= coshzx

2. (3 pts) Find the exact value of

<= (2 (3) -2)

cosh(In(tanz)) = csc(2z), for0 <z < g

3. (3 pts) Show that

4. (44343 pts) Evaluate the following integrals

/(4+e% 4+e‘-’==

(ii) / (coth z) In(sinh z) dz

/ dz
V9% —4
5. (3 pts) Let g be the inverse function of f and h(z) = zg?(x).

If f(1) =3 and f/(1) = 2 then find A'(3).

6. (3 pts) Solve for z,
logi (4 —3x) <1



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

1
1. Iny = In(sin"!(2%)) + 3 In(3*+1)+aln(z+1) —Incoshz =

;o 1 2z +1 3x1n3+ln(:v—|—1)—|— x sinh z
S lsin a2 V1—2%F 2 341 z+1 coshz|”
2. u=tan " (1> & taHU*l = COSU*i sinU*Lé
| 3 3 Vi0 V10
1 3
cos (2tant (=) = = :cos<2u—z>:sin(2u):2sinucosu:—
3 2 2 >
t t in” 2 1
3. cosh(In(tanx)) = anr oty s ,$+COS Lo = csc2x
2 2sinxcosw sin 2x
4. (i) If u = e” and v = €** then
2e” e?® 2 1 dv
de = | ——=du+ =
/<4+62$+4—|—62w> v /4+u2 u+2/4—|—v
-1 e’ 1 2z
=tan ' — +-In(4+¢€*)+C
2 2
(ii) If v = In(sinh x), then du = cothz dx and
, 1, 1, .
(cothz) In(sinhz)dr = [ udu = U +C = iln (sinhz) + C
(iii) If w = 3* then du = 3" In3dx and
/ dx / 3" dx 1 / du 1 1 (31)—1—0
S [ = sec | =
/9% — 4 37/ (3%)2 — 4 In3 ) uvuz—4 2In3 2
5. F(1)=3 & g3) =1 ¢(3) = —— =+ and
=8 e g =t 90 = Fay =5

W(z) = ¢*(z) + 2zg(z)g'(z) = NW@B)=1"+2x3x1x3i=4

6. logi (4—3z)=—In(4-32z) <1 = mIm@d-3z)>-1 = 4-3x>e
4—e !

= <
3

1





