


Second Midterm Exam Math: 101 (Solution) December 22; 2009

1. 3 (x+ y)2 (1 + y0) = 2xy2 + 2x2yy0. At x = 0 : y = 1 and y0 = �1
An equation for the tangent line at (0; 1) is x+ y = 1.

2. y = f (x) =

p
2� x2
x

=) dy = f 0 (x) dx = � 2

x2
p
2� x2

dx: When x = 1 and dx = 0:001;

dy = �2 (0:001) = �0:002; so
p
2�(1:001)2
1:001 = f (1:001) � f (1) + dy = 1� 0:002 = 0:998:
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Substitute h = 3 m and
dV

dt
= 2 m3=min; we have

dh

dt
=
8

9�
� 0:28 m=min :

4. f 0 (x) = 2x� 1� sinx: By I.V. T., the equation f 0 (x) = 0 has a root in (0; 1) since f 0 is continuous on
[0; 1] and f 0 (0) f 0 (1) < 0:

If f 0 (x) = 0 has two real roots a and b with a < b; then f 0 (a) = 0 = f 0 (b) : Since f 0 is continuous on
[a; b] and di¤erentiable on (a; b), Rolle�s Theorem implies that there is a number c in (a; b) such that
f 00 (c) = 0; but f 00 (x) = 2� cosx > 0 for all x; so f 0 (x) can never be 0: This contradicts f 00 (c) = 0; so
f 0 (x) = 0 cannot have two real roots. Hence, it has at most one real root

5. f(x) =
4x2 � 8x+ 8

x2
= 4

�
1� 2

x
+
2

x2

�
=) f 0 (x) =

8 (x� 2)
x3

and f 00 (x) =
16 (�x+ 3)

x4
:

Interval (�1; 0) (0; 2) (2;1)
sign of f 0 + � +

conclusion =f f is % f is & f is %

Interval (�1; 0) (0; 3) (3;1)
sign of f 00 + + �

conclusion =graph CU CU CD

f (2) = 2 is a local minimum
�
3; 209

�
is a point of in�ection

lim
x!0�

f (x) =1 =) x = 0 is V.A. lim
x!�1

f (x) = 4 =) x = 4 is H.A.
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