Kuwait University Math 102 December 19, 1999
Dept of Math & Comp Sci Final Examination Duration: 2 hours

Calculators, Mobile phones and Pagers ARE NOT ALLOWED.
Answer all of the following questions. Marks for each Sub(question) are indicated in bold.

1. Let f(z) = ten~(vinz) + {-.

(2) What is the domain of f ? Show that f is one-to-one on its domain. (2 points)
(b) Show that P(%,e) is on the graph of f~' and find the equation of the tangent
line to the graph of f~! at P. {2 points)
1

T+ ); = /35. (2 points)

9. Show that lim (
=0+

3. Evaluate the following integrals (4 points each)

o 8
®) | ta“;f dz.

:
& Ts [7=Z— comvergent? If yos find its valte. If nok show why. (4 potts)
0

5. Let C bea curve given parametrically by
z(t) = efcost, y(t) =e'sint, 0<t<2m

(a) Find the points on C at which the tangent line is vertical. (2 points)

(b) Find the length of C. (2 points)
6. Find the area of the region that is outside the graph of the polar equation

7 = 3(1 + cos ) and inside the graph of the polar equation r = 4 4+ ccsf. (4 peints)

7. Given the points P(1,1,1), Q(3,-1,2) and R(1,0,0)

(2) Find the area of the triangle determined by P, Q, and R. (2 points)

(b) Find a parametric equations of the line through P and Q. (2 points)
(c) Find the equation of the plane containing P, @, and R. (2 points)



s : Math 102/ Final Examination Solution KEY December 19, 1999
1 (a) Dy =[1,00)

"
| .

1 .
E(a:) =5 (1 Ino) Vine >0, z>1= fisincreasing on [1,00). Thus, f is
(1 —1J.
]m (b) f(e) =tan'(1)+ % = L +Z =72 = P on the graph of f~1.

1
FUEIE))=Ff(e) = o The slope of the tangent line = 4e.
The equation of the tangent lineis y =4e(z~ %)+ e =4ex+ (1 —2m)e

1 ) 1n(5’+'7‘);ln2 - (5”1n5+7’1n7)
2. lim (5_‘%-_71); =e’_$x+; T =6:_.'°+ 5=+ 7* X _e§h35 \/ﬁg
z—0Q+ . :
3. () 544z —22=9—-(x—2)2. u=z-2, du=dz
T u+2
S~ Ty T -
/ 544z — 2 9 — 12 0 — o2 U

-\/——11.2+2sln_1"+0- m+2sm’1’2+0 ;
(b) /t‘“‘ Zdr =2 [ (/3) tan- lfdx—Z[\/—tan‘l\/E——/lﬂ da;]
— 2 /Z tan- 1\/5——/“:1+:d:1;-—2\/—ta.n“1\/5—-h1|$+1|+0
(c) u=Ingz, duzld:n

/V(lnzz: —1 =/—_‘u2u—1du"z-éecaftan29d9=/(sec29—1)d9

zlnz

=tanfd —0+C =vu?—1 —sec 'u+C=/(Inz)’ —1 —sec’!(Inz) + C.
(d) v® =z, 6u’du=dzx

/\/_(1+ﬂ /3(1+u 6/1 d”‘:G/d
=6u—6tantu+C =63z — 6tan"1\/~+C.

t

t

+ sm:z: -2 .

4. / / =/[sec2:1;+(cos:1:) 2sm:r;] dr =tant+ -1 — o0, as

l—sinz A cos? A cost
Z*. The integral diverges.

5. (a) m =The slope of the tangent line at (z(t),y(t)) = Z’g; = smtt+ C_Osi.
cost — sin

The tangent is vertical < z/(t) = cost — sint = 0 <> ¢t = % §4£

Points ace (a(5), 9(5)) = (et J5e%), and (a(57), v = (= pe¥, — e ).

BIGNERE=ESNDR

(b) The length of C = / V2eR dt = /2 [e!]2 = /(e —

—






