Math 101-151-Class Test IlI

Name: ID Serial:

Page |1

Show all your work. No credits for answers not supported by work

1) If f(x) =4—x% where —3<x < 1,find the absolute extreme values.

f'x)=—-2x=0 - x=0 and 1 pt.
f'(xX)DNEatx=-3 &x =1

f(0)=4 & f(-3)=-5 & f(1)=3 1 pt
f(x) has absolute max at x = 0, max = 4 1pt
f(x) has absolute min at x = —3, min = —5 1pt

2) If f(x) =x*V6 —x,

a) Find the intervals on which the function is increasing and decreasing.

b) Find the values of the local extrema, and indicate if these values are minima or maxima.

1. Domain f: (—oo, 6] 1 pt
2. To find the critical numbers
2
fl(0) ===+ @V6-x=0 1pt
2
= (2x)Vv6 — x
26 — x (2x)

(4x)(6 — x) = x?
24x —5x2=0 - x(24-5x)=0 - x=0 or x=25—4

24

The critical values x =0 and x = - 2 pts
3. f(x) increasing on (0, 25—4) 1 pt
4. f(x) decreasing on (—oo,0) U (2?4 6) 1 pt
5. f(x) hasalocal minwhenx =0 1pt

6. f(x) hasalocal mas when x = % 1 pt



—2<x<0
0<x<?2

3) Let f(x) = {iz

a) Does f satisfy the hypothesis of the Mean Value Theorem? Explain.

b) If yes, find the value c that satisfies your conclusion.

f (x) continuous over the interval [—2,2]

f (x) differentiable over the interval (—2,2)
y _3x* -2<x<0

f(x)_{Zx 0<x<2

/ f2)-f(-2) _ 4+8
[l =120 8 _ 4

2+2 4
3¢¢2=3 ¢*=1 «c¢=41 c=1 rejected
2c=3 c¢=3

2
The valuesof c = —1 and c = ;
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1pt
1pt

1pt

1pt
2 pts
1 pt

4) A rectangle has its base on the x-axis and its upper two vertices on the parabolay = 12 — x?2,

what is the largest area the rectangle can have, and what are its dimensions?

The area

A=2xy =2x(12 — x?) = 24x — 2x3

12 — 2

1pt
A'=24-6x2=0
6x% =24
x2=4 - x=42 1 pt
A" = —12x
J
A"(=2)=24>0 min

A"(2) =-24<0 max
The largest area at x = 2
The dimensions2x =4 and y=12-22=8 1 pt

The largest area A = xy = 4(8) = 32 1pt



Page |3

a) Lety = (x+2)x — Iny=xIn (ﬁi) 1 pt

x—1

limIny = lim xIn (x+2) = lim ln(ﬁ)

X—00 X—00 x—1 x—00 % 1 pt
i MG2)inGe) -
X—00 _x_z
1 1
X—00 -z
. 3x2 ) 3x2
N 911—{210 (-1 (x+2) ,EE{}O a2 1pt
; _ 1 xln(ﬂ) _ 3
limy=Ilime" \x-1/ =¢ 1t
X—00 X—00
. x+2\% . 3 \X
) lim (3) = lim (1+:%) 1 pt
_ 3\ U+l
—111_{{)10(1-}-;) whereu = x—1 1pt
— 1 3\4 3\ 3
i (12 (4 =
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6) A rectangle has the following dimensions: 3 cm by 2 cm. The 2 cm side is expanding at the
rate of 4 cm/sec and the proportions of the rectangle never change. How fast is the area of
the rectangle increasing when its dimensions are 12 cm by 8 cm?

=12 =8 @ _ 4 aA =?
X = cm, y=8cm, i cm/sec, Fri
Since the proportions of the rectangle never change X
2x =3y 1 pt
dx dy
2—=3—= 1 pt 3 cm
dt dt
dx 3 3
E—Edy—5(4)—6cm/sec 1 pt 2 cm
The area
A=xy
dA _dx . dy
at ac Y + at * 1pt

= 6(8) + 4(12)
=96 cm?/sec 1 pt



