Date: 1 May 2004, Saturday
Instructor: Ali Sinan Sertoz

Math 101 Calculus — Midterm Exam II - SOLUTIONS
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Q-1) Does the function f(x) ]

points these extreme values are attained. If not, explain why?

have global minimum and maximum? If so, find at which

Solution:

First observe that lim, .1 f(z) = 0 and that the function takes both positive and negative
values, so there is a global minimum and a global maximum.

—22° + 423 + 2
f(z) = x(x_:Jfl):_ T — 0 when z = 0, £v/14+ /2.

S(WVT+V2) = f(=V1+2) > 0 and f(0) = —1.

Hence the global maximum occurs at x = v/ 1 + v/2 and the global minimum occurs at x = 0.

Q-2) Find the area enclosed by the curve

x? sin® Va3 — 1

Jw) = Va3 —1 cosd® vad —

—_

2\ 1/3 2\ 1/3
and the x-axis, between the points x1 = (1 + 71T—6) ~ 1.17 and z9 = (1 + %) ~ 1.27.

Solution:

x2 x2 .TQ
Area:/ z) dr = / ——— tanvazd —1 secvVad — 1 dx.
- f( ) . /373 R 1
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Let u = tanvx3 — 1. Then du = —

5 T sec> Va3 —1dr,andr = = u=tan7w/4=1,
x R—

r=1xy = u=tannw/3 = /3.
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Now Area=§ / u® du
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Q-3) Revolve the curve f(z) = (cosz)”? (1 +sinz)"* around the x-axis between the points
x1 =0 and x5 = 7/2, and calculate the volume so obtained.

Solution:

/2 /2
Volumezw/ f(x)? dz = 7r/ cosz V1+sinx dr.
0 0

Let u=1+sinz. Thendu=coszandz =0 = u=1,x=7/2 = u=2.

2

2
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Then Volume:ﬂ/ u'’? du = ?ﬂu?’/Q = ?ﬂ (292 — 1) ~ 3.829.
1 1
Q-4) Revolve around y-axis the area bounded by the curve f(r) = wcos®z® and the x-axis,
1/3
between the points 1 = 0 and x5 = —~ Find the volume so obtained.
Solution:

T2 T2
Volume:27r/ zf(x) dx = 27r/ 2% cos? 2® du.

1 x1

Let u =23 Then du =322 dr,and 2 =0 = u=0,2 = (7'/%)/2 = u=7/8.
21 (¥ 1+4cos2u ,  2m ”/8)
0

o [T/8 1 1
Volume:?ﬁ/0 cos® u du = 3 i — du 5 (§u + Zsin 2u

7T2

e
= — 4 —— ~0.781.
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Q-5) Find the length of the curve given by the parametrization x(t) = t*, y(t) = 4t" — = between
t=0andt=1.

Solution:
G=At g =(4-T)t° -1

7

B2 2 = 1600 + (4-7)212 — 816 4 (1) = (4-7)2'% + 816 + (1)” = (2810 + 1)™.

1 1 1
Hence Length = / ViZ+y?dt = / (2815 + ?) dt = | 4" + =
0 0

(1" 29
0 7

Comments to sertoz@bilkent.edu.tr



