Kuwait University Math 102 11 December 2010
Department of Mathematics = Second Exam 9-10.30am

Answer all questions. Calculators and mobile phones are NOT allowed.

1. (3 pts. each) Find the following limits, if they exist.
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2. (4 pts.) Evaluate / sin z cos z cos(4x) dz.
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3. (3 pts. each) Evaluate the following integrals:

(a) / z?sinh z dz
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Solutions

w1 1 — 1 _ _ 2\3/2

r—sin T x T2 .. x/(1 —z°)

1. lim — = lim —X— =1 = 0.
(2) 290 1 —coshe  a20 —simha  »90  —coshz

(b) Put y = (1 — cos )%, Then Iny = (1 — secx)In(1 — cosx)

. In(1l —cosx) . sina/(1 — cosx)
= lim =
(1 —secx)~! (1 —secx) 2secxtanx
—1)?
= limM =0, and limy = 1.

1 —cosz

2. sinx cos x cos 4z = 1 sin 2z cos 4z = 1(sin 6z — sin 2x), so our integral
is —1(% cos 6z — 3 cos 22)|7* = —1/6.
3. (a) By parts: [ = [z*d(coshx) = 2% coshz — 2 [ x coshzdx
= 2% coshz —2( [ zd(sinh x)) = 2? cosh x — 2(x sinh x — cosh ) =
22 coshr — 2z sinh x + 2 cosh .

(b) Put 2 — 2 = secy. Then fgiﬁ dv = — [ (1-+sec® y) tanysecy dy

secy tany

= —f(1+sec2y)dy:y+tany\2ﬁ: 1—7"2+\/§— 1.

(c) R = 44 I 0 da? 4+ 2044 = a(a? +4) —I—x(b:c—l—c) which

givesa = 1,b = 3,c = 2. Thus [ = [(+ + 335 + Jdx =

22244 x2+4
Inz + 2In(z? +4) + tan' £.

(d) Put u% = x. Then
6u’du =dx, [ = [ buldu  _ [ 6w’ J(3:5 + 3= — 6)du

ud(1—u?) 1—u? 14+u

—31n|1+\/—|—31n|1—\/5\—6\6/5.
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) Put x = tanj. Then sinz = Tz, COST = o, dr = {5, SO
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