Kuwait University Math 102 June 1, 2004
Dept of Math & Comp Sci Final Examination Duration: 2 hours

The use of the calculator is not allowed. Turn off your mobile phone or pager

1. Givan the points P(3, ~1,2), Q(4, -2,3), and R(1,~1,5).
(a) Find parametric equations of the line passing through R and in the direction of QP. (2 points)
(b) Find the equation of the plane that contains all three poiats. (2 points)
(c) Find the area of the triangle determined by P, R, and Q. (1 point)

2. Given f(z) = 32* ~sin™! (2%) + §.

(2) Find the domain of f. (1 point)
(b) Show that f~! exists, and find its domain. (2 points)
(c) Why is the point P(3, 1) on the graph of f~'? Find the slope of the tangent line to the graph of

f'at P. (2 points)

3. (a) Use logarithmic differentiation to find 3/(0) if

JzFL (1422) i4tan~lz ) .
v coshz + 5ok 3 (3 points)
(b) Find il_n"uo |z[* (3 points)
4. Evaluate the following integrals. (3 points each)
(a) /\/3+2:|: - z2dz
O [ ez
tanx +sinzx
seclz
© [25E e
tanz
d
@ / osecT — 4
T 4o~z
5. Does the integral / e:+ 7 dz converge or diverge? If it converges, find its value. (4 points)
0
6. Find the length of the curve that has parametric equations
:c..—.%tﬁ y:%t‘l 0<t<1 (4 points)

7. Find the area inside the graphs of both polar equations r = 1 +co0s, and r = — cosé. (4 points)



(a) A direction vector for the line is u = (—1,1, —1). Parametric equations are x =1~¢, y=—1+1¢,

1'4 z:5’—t(—oo<t<oo)
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(b) v=QR=1(-3,1,2). Thevectoruxv=| -1 1 —1|= 3i+5j+2k, is 2 normal to the required
-3 1 2
plane.
The equation of the plane is: - 3(z—3)+5(y+1)+2(2—-2)=0 or - 3z+5y+2: = =0.

(c) The area:%"uxv]] =3 /(-3)2 +52 +22 = 138

@ (2) Domain of f = (~00,0] since f(z) is well-defined ©® 0 <2 <1 & z<0
%2 (b) fi(z) =6z — (In Z)T—ZZ—T— < 0for £ < 0= f is decreasing on (—00,0), so that f~! exists.

1".1.1 f(=z) = oo, f(0) = -3 = —%. Domain of f~! =[-%,c0)
(¢) f(~1) =3 —sin! (5) +5=3- %"’ Z=3= f1(3) = —1, so P(3,—1) is on the graph of f~.
iiL:l(g) = 1 — 1 — 1 — V3
dz U@ T 7D T eAins

—6~(In2) 7%_-5

. (a) In|y] = iln|z+ 1|+ xln(1 + z2) + 22 + tan~! z — In (cosh z + sech =
5
sinhz — tanhzsechz

¥ 1.1 2 1
A +1+” +in(l+z )+2$+1+“’ coshz + sechz
y(0)=% SO y(0) = 2(5+1)""5'

(b) Put y = |z[*"%, so Iny = (sinz) In |z]

1 .
11m Iny = 11m (sinz)Injz| = hm c_slc‘}l = - lm:) e T — lirr(l) (22%) tanz = —(1)(0) =
I r—
im |z = limeY =0 = 1
—0 z—+0

@f- (a) /\/3+21~x2d1:=/\/4—($—— 1)2de ‘I“‘?s‘""’/zxcoszeda=2/(1+cos29)d9

=2(0+1sin20)+C=2sin"(ZF) + Hz - 1)V3+22z —22) + C

=1 [ - v

i 2du 2u . 1-u?
(b) u=tan3, dr= {5, sinz = {fin, coST = {7

1
1 dz = —
T = 2 du =
/tan:+smx / 2u X] u? 2u 14u
p 1—uZ t 1+u2

14u
= %lnltan%l -—%tan2§+C

(u=sec 1z dv——id:t) (x=sech)
— 1 -1 1
(c) / sec Id:c— /( )sec zdr = —;sec I+/(;)T;}fjda:
cos @
/ Secliond df = —3 % 4 s5in@+C = ==+ C
(d) /75%:—;'%3_—‘ 5?%;__42 —7+4 = tan~ 1;+C~tan'1(1\/55ecm— 49)+C



g [

4]

(u—e

e* dx

eTr{em+1) T / ui(u+1 /(”7 sta)du=—1+ ln‘lj—l. =—e T+n(l+e77)

/F_x—dﬁd:c:tl_i’rg)/;,—+—1d:c=1—ln2+tl_1‘r£1°(—e_‘+ln(1+e“)):1—1n2
]

So the integral converges and its value =1 —In2.
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The length ==

1
/z
0

£3/12 + 1 dt
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2
(%) + (%) =VPrE=0vZT1

(t=tan8) (u:: sec 0, tan? §=sec? 6— 1)

= /tan3 Osec’df = / (tan? 6 sec? 8) tan @secf df = /(u2 - Du?du

= Pl O =L (sect)® —bsect)® +C=L (2+ 1) - L@+ 1) +C
= LE+1)?@e-2)+C

2
ST LS TOREEE EE

@. The two graphs are shown below. The graphs interesct at the pole and where 0 < @ < 2 satisfie
z 1+ cosf = —cosf, or cos§ = —1. Thus § = :i:gj’l.

The area
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2n/3 T ™ n
/ cos? 9d0 + / (1 + 2cos 8 + cos? 6)do = / cos? 8df + / (1 + 2cos 8)dé
n 2 n/2 2

12 w/3 n/3

™
/ﬁ/z(l+cos'26)d9+[6+‘231n6]’2'"/3 = % [6+ %sin‘29]:/2+ 3 - V3= _ /3
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