KUWAIT UNIVERSITY
Department of Mathemadtics

Math 102 Jan. 22, 2011
Calculus II Final Exam Time: 2 hrs.

Use of calculators is not allowed in this exam. Please switch off your mobile phones.

—

. (2+1 pts.) Let y be a function of = defined implicitly by
y? el 4zt =1 z>0
(a) Show that this function is one-to-one.
(b) Show that the graph of the inverse function has a vertical tangent at (0,1)

3.2/1113 41

2. (3 pts.) Prove that tanh(log, ) = e Ak e
3. (3 pts.) Evaluate the following limit

. (2® = 3)tan~ (2 — 3)
= logg(x) — 1

4. {5--4 pts.) Evaluate the following integrals
2dx
(a.)f:z:ln(l + z22)]2 dx b f oo
[ )l (b) V1—2z% 4+ V1 + 22

5. (4 pts.) Determine whether the following improper integral is convergent or
divergent, If it converges, find its value.

-3
xz+1
./;.x, :1:2+2::dm

6. (4 pts.) Find the coordinates of the centroid of the region bounded by the
curves £ = 5 — y? and = = 0.

7. (4+4+2 pts.) Let C be the curve given by the parametric equations
Tz =t—3gint y=1-—cost ;Ogtg%

(a) Find the length of C.
(b) Find the area of the surface obtained by rotating C' about the z-axis.

d?y
p

8. (242 pts.) Consider the curve given by the polar equation

(e) Find

r = (m — 8)*? 1 0< 0 <2

(a) Sketch the curve.

(b) Find the area inside the curve.
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397 1 2%ev < 0,¥x > 0 = [ i3 decreasing

1. (a) 342y +ale¥y’ +2ze¥ + 42 = 0 = ¢ =
Ve > 0= f is1-1

l:lrl

ot 0 g =

Inz —lnx
i exp fn_3 — exp m3 1/ 8 _ p-1/In3 z2/Ind _ 1
2. tanh = =
(5

n3/ i Inz g —lnzY\ MBIy p1/n3  gmd L
PLIE P\ Tms

(2°-3)

2*In2tan— (z —3) + e —
(x—3)"+1

3. Indeterminate form 2 7+ Applying L'Hopitals rule — lim
pplying P! ooy {2‘].1.13)_1

151n3
4. (a) Let z = 1+ 2%,dz = 2zdz, (or let z = In(1+2%) => €* = 1 + 2* e*dz = 2zdz), then substi-
tuting we have = 32% J(n z}2 dz, using integration by parts twice: let v = (In z)g&: dv = dz,

then } f(lnz)’dz = L [z (Inz)? —2_f']11zdz} . Then, since [Inzdz = zlnz — z + ¢, we have
%_ﬂ'{].t‘lz}2 dz=14 [z (nz)’-2(zlhz- z]] + ¢. Hence,
/:z[}n(l+a:2}]2d S (14 I (1+2)] - (14+07) [m(1+57)] + (142%) 4
VI =22 — /1 .
(b) [.dz = l‘ i i2.1:2 = }d:n = F [Vi-alde+ i [VI+aide = I} + L. Solv-
ing I : Let z = cosf = § [sin®6df = § [(1—cos20)df = (8- }sin26) + ;. There-

fore, I, = 3 (cos™ 0 —2v1—127) + . Solving I : Let © = tanf = I, = 1 [sec® 0dd =
3 (secOtan @ — In |secd + tan8|) + cy. Therefore, [ = L (zv/T+ 2% — In[VI+22 +a|) +ca.
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5. [ .dr=  Jm f de + lim f .dz. Solving the integral: let u = 2? + 22, du = (2 + 2) dv =

i 1

3/ — = 11n|2? + 2z| + c. Then the improper integral is divergent.
f wdr == [(In‘d — lim 1n|:2+2:|) + ( lim _In|z® + 22| --1113)} = —o0
2 =00 -2
=00

5 5
6. Let y = +/5 — x, is symmetric about z — axis. Area = 2 [ /5 — zde = 2 [_Tz (5— 3)332]0 = ?\/ﬁ
0

s vE
“‘] — 2. And,

_ 23 . i - 4vE 4 g o
Tl]ﬁ]l,ﬁ:zjzﬁﬁ—:ﬂd{l‘.,lctu =o--;-:=;-;t:=zfu (5—1;).551;:1 =%
0 8 :

5 la

y = 0, by symmetricity. Therefore, the centroid = (::", 5) = (2,0).
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7. (a) L = ! L/[l—ldoht] + sin® tdt = \/_f V}T%ad ﬂwfg%dtzbietu=l+
cost,du = — sintdt, then: \/-ﬂfz\/ifl;%. :-Qf[mgq_b“ /2 =-2v2(1-v2).
(h) § =27 tf{zyda = 2r ?‘2{1 — cost) Txli’n———i_ —Amy/2 (1 = +/2) + 27 f j’ﬂdt. Solv-
ing the remaining integral, let u = 1 + mlst du = —sintdt, then = 2 f i %dt =
2 f:zl (w2 —u=?) du = 4n [E? -u”g} =dm (Ee';z) . Therefore, S = 4—: (4—2v2).
2
4 ( sint )
(c) % = !jlints Then, i}g = g lécast = 1 _:;”2.

dt

(b) A=2 {%f(w—&)"dﬂ] =. [ (6" — 4x6® + 670" — 470 + 1) df
0 ]

& i
= {_ — gl 27%6% — 209 Lol =
5 0 3





