Kuwait University Math 102 July 27, 2006
Dept of Math & Comp Sci Final Examination Duration: 2 hours

W

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

1. Let f(z) =tan~!z +tan~!(ln7) - H z>0

(a) Show that f is one-to-one over the interval (0, o). (1 point)
(b) Find the domain of . (1 point)
(c) Show that P(0, 1) is on the graph of f~* and find the slope of the tangent line at P. (2 points)
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2. Bualuate lim, (sinz) B | if it exists. (3 points)
=z

3. Evaluate the following integrals. (8 points each)
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it is convergent. (8 points)

5. Find the length of the cardioid r = 1+ sin 6. (4 points)

6. Find the equation, in.rectangular coordinates of the tangent Jine to the graph of the polar equation
r = 2+sin® at the point that serresponds to § =0 (4 points)

7. Sketch the graphs of the polar equations r = cos@ and r = 1 —cos@, and find the area that lies inside
both graphs. (4 points)
8. Consider the curve C given by the parametric equations
z=ehcost y=elsint, 0<t<2x

(a) Show that (2 points)
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{b) The curve C is revolved about the z-axis. Find the area of the resulting surface. (4 points)



:j fi(@) = 3 + —-——7—-(1+]n >0 for all z > 0. So f is increasing on (0, 00) and therefore is (1-1) there.

) Dy =Ry = (lim f(@), lim f(z) = (-3, %)
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(c) f(1) =0, s0 P(0,1) is on the graph of f~1. The slope = %;@ = TU%’.'W = ﬁ,ln = lﬁ = %
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(a) /———,—-Hsin ~dz = /——,—Hsm L dx /1+u du=In(l +sin“z) +C

yzz-—‘i z=2secl 2tang

m—?sea()tan&d@—-/“"”d@ / (sec§ — cos) 8df
=ln[sec9+tan6|—sin9+C=ln,x+\/x2—4l—3@:3+C

(c) /213 sec? z2dz = /12 (2zsec?z?) dz = /12 (tan 12)’dx =z’ (tanz?) ~ /2:5 tan zdz

=z?(tanz?) + In |cosz?| + C
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(d) ch'f;: J (1 —sin?z) (1+sinz)"7 coszde = [ L du
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(l-i-u)2 + 3 (1+u)% = —%(1 +sinz)? + %(1+smx)5
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__ cos@sin 8+(24-sin §) cos 0 —9
~ cos8cosf@—(2+sinf)sing 9=0

The point of tangency is P(2,0). The equation 8y =2(z-2).
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Area = [(1 - cos0)2d6 + [ cos?§ =
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8. (a) %)2+(%¥) =e‘(lCOSt—sint)2+e‘(%sint+cott)2—- et (3 +1)=2¢

_ / V5
(b) Area = / fi— dt £/ e'(sint)dt = oy (1-€) by using integration by parts

repeatedly .





