Kuwait University Math 101 Date: June 4, 2007
Dept. ofMath & Comp. Sci. Final Exam Duration' Two Hours

10.

Answer the following questions. Each question weighs 4 points.

. Evaluate 1156 (cscz —cotz) , if it exists.

. Find the z—coordinates of the points at which the function f is discontinuous, where

2 -z
ST

Classify the types of discontinuity of f as removable, jump, or infinite.

Let f(z) = z¥ (z? — 3)¥ . Find the z-coordinate of the points at which the tangent
line to the graph of f is horizontal and the z-coordinate of the points at which the
tangent line to tHe graph of f is vertical.

dy (22 +1\]®
F’mdzz—,where yn:!:[mn z+1)] .

Let T be the triangle bounded by the lines: y = 0, y = 3z and y = 30~ 2z. A rectangle
with one side lying on the z—axds is inscribed inside T°, as shown in the figure. What
is the largest possible area of this ;ectangle
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. Bveluate: fz(z’-—2)5 &z,
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. Let f(z)u/coa’udu+ f\/1+Fd9+fcus“udu.Showtha.tfisanincreasing
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function.

Find the area of the region bounded by y = /= ~ 2 and the x—axis, from z = 0 to
z=9

The region bounded by the curves = = y? and z = 3® is revolved about:
(a) the line z =5,
(b) thalinay-s—&

Set up an integral that can be used to find the volume of the resulting solid in each
case.
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Jump discontinuity at = == 0,
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3 f(z) = 13 (12—3)51 = (f —?m";]né = | f'(z} = M:—i;-j—ﬁ- f has horizontal tan-
gent when f'(z) = 0, e, when 32— 3 = 0 = f has horizontal tangent at
|$ =-landz= 1_l Since f is continuous, then f has vertical tangent at f' (z) is un-

defined, i.e., when 3 (2% — Sx)g =0 = [ hasverticel tangent ath = -3 z=0,z= \/5]
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7. Putu=2"-2 = du=3zdr & u(0) = -2, u(2) = 2.

R 2
/J: (z* - 2)° dz:%fus du = 0 («* is an odd function).
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lf’(r) =Bz F )1+ ) > 0] — f 18 an increasing function.
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9. Area = Ay+A; = _/-—(\/"— 2) d:c-l—](ﬁ—Q)a!z = %z% —2::]4-5—%::% - ZIL =¥
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10. (a) REVOLUTION ABOUT THE LINE z = 5 : _
. 1 ’ 1
Volume = fr/ [(5 - - (5= y’)z] dy OR Volume = 2#/ (8§ = z) (&% - /T) dz.
0 0
(b) REVOLUTION ABOUT THE LINE y=-3:
1 1

Volume = 2“_/ -8 Iy - (—3)] dy OR Volume = vrf [(fVE + 3)? - (Vz+ 3)2] dx,
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