Math 113 Summer 2019 Final Exam

July 31, 2019
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Time limit is 75 minutes. If you need more room on your exam paper, you may use the empty spaces on the paper. You have to show your.
Answers without reasonable-even if your results are true- work will either get zero or very little credit.
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1. (a) (8 Points) Find the derivative of y = (5[ n 2) .

Solution: We have

3t—4 - 3t—4
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(b) (8 Points) Evaluate the integral / wdx.
1 X

Solution: We have

4121 41n2 1 4] 1 4
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= % [(In4)> - (In1)?] = %(1114)2

; d
(¢) (8 Points) For y = x™"*, use logarithmic differentiation to find the derivative &,
X

Solution: We have

y = x" = Iny = Inx*"* = (sinx) Inx
/
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S TR L+ (10 (c05x)
y X
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Y = xinx sinx +x(Inx)(cosx)

X
P73, pr27
6 —sin6 0
(d) (8 Points) Use L'Hopital’s Rule to evaluate the limit lim ——— - >~
6—0 tan6—0
Solution: From L’Hopital’s Rule, we have
6 —sinfcos® . 14sin’0 —cos’® . 2sin’6 )
- T =lim —— = 1lim2 6=2
650 tanb—0 650 sec20 —1 650 @20  eao

p.73, pr27
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2. (a) 1. (5Points) Sketch the graph of iii. (5 Points) Is the function f differentiable at x = 1? Give
reasons.
) X 0<x<l1
X)) =
2—x 1<x<2 Solution: Since
L+h)— f(1)
o i S
)= lim =,
(1 _(2_
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= 1. —_ = 1
hg(I)l— h

ii. (5 Points) Is the function f continuous at x = 1? Give

e do not agree, f is not differentiable at x = 1.

(Page 253, problem 3d)

Solution: Since

lim f(x)= lim 2—x) =1

x—1t x—1t

and

lim f(x)= lim (x) =1

x—1- x—1-

exist and are both equal to f(1) = 1, the function is
continuous at x = 1.

(b) (8 Points) Find the length of the curve y = ¥/2 from x = 0 to x = 4.

s 4 9
] L={ /14 -xdx
g aVE= /o T

9 9 4
u:1+fx:>du:de:fdu:dx; x=0=u=1 x:4:>u:10}

Solution:
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10 4 4112
L— 122 4= 212,32
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= ﬁ(mm_l)
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3. (a) (10 Points) Suppose the derivative of the the function y = f(x) is
Y =(x—-172x-2)(x—4).

At what points, if any, does the graph of f have a local minimum, local maximum, or point of inflection?

Solution: When y' = (x — 1)?(x—2)(x—4), then y" =2(x — )(x —=2)(x —4) + (x — 1) (x —4) + (x — 1)} (x — 2)

V' = (x—1)[2(x* —6x+8) + (x> — 5x+4) + (x> = 3x+2)] =2(x— 1)(2x> — 10x+11). The curve rises on (—eo,2) and (4, o)
and falls on (2,4). At x = 2 there is a local maximum and at x = 4 a local minimum. The curve is concave downward

5—-v3 5 3 5—v3 5 3 5—v3
on (—eo, 1) and < \f, +f> and concave upward on (1,2\f> and ( +\[7oo>. Atx =1, V3 and

2 2 2 2
5-3

, there are inflection points.

3
(b) (12 Points) Find the inverse of f(x) = Tt 5 Find the domain and the range for f~'. Then verify the equality f(f~!(x)) = x.

3
Solution: Lety= H—Z Then

2y+3
yx=2)=x+3=xy—-2y=x+3=xy—x=2y+3=> x:yi—'—]
y—
2x+3
Now y = x+1 = (x);
r

Domain of f~!: (—ee,1)U(1,00) Range of £~ : (—c0,2)U(2,00)

Page 3 July 31, 2019 [11:00 am-12:15 am]




Math 113 Summer 2019 Math 113 Final Exam July 31, 2019

4. (a) (10 Points) Find the area bounded by the curves y = x> —2and y=2.

Solution: We shall find this area by integrating with respect to
x since this is easier than y. Therefore we have

2 2
A:/ﬁ2 2 -(@-2 dx:/;2(4—x2)dx

UPPET CUIVE jower curve

312
s
315,
8 8 16
= —_—— — —_ —1 —_——
8 3 (8—1—3) 6 3
_[2
3

p212, pr8s

(b) (13 Points) Use the shell method to find the volume of the solid
generated by revolving the region bounded by x = 3 — y?, y

y =+/3 and x = 3 about the x-axis. A
Solution: For the sketch given, ¢ =0, d = /3, \/§ y = \/§
d
shell shell
V_/C 27r< radius ) ( height ) dy = / 2”y -G y dy / 2717y &
_ 2
y* v3 o x=3- y
’ 0
p.212, pr.85
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