Math 113 Summer 2018 Final Exam August 9, 2018
Your Name / Ad - Soyad Signature / imza Problem 1 2 3 4 Total
90 min.
- ( ) Points: 32 25 23 30 110
Student ID # / Ogrenci No
’ I I I I I I I I ‘ (use a blue pen! ) Score:

Time limit is 90 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.

1. (a) (12 Points) Find the integral / Vx sin?(x*/2 = 1) dx.

3 3
Solution: Lety= x*/2 1. Then dy= Exl/z dx = E\/i dx. Therefore
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—_———— 3

sin? y dy

1 1.
=3 <y 3 sm(2y)> +C

+C=

%()é/2 —1)- écos(Z(xS/z —1))+C

1 1
=377 % cos(2y)

p.72,pr.15

n 2 n n 2 »1
/\/;c sin?(x’/2 —1) dx = g/sinz(xyz— 1)%\/}dx: f/sinzy dy = §/ 5(1 —cos(2y)) dy
: :

d
(b) (10 Points) Use Logarithmic Differentiation to find the derivative d—y ify=(x+1)"
X

Solution:
y=@x+1)*=hy=In(x+1)" =xIn(x+1)
d d
E(lny) 7 (xIn(x+1))
1dy 1 dy X dy X
yax ~Fegy T+ D=o0 y[x+1+“(x+ )]:> g = G g TG D)
p.94, pr.10

- - ... et —(1+h)
(c) (10 Points) Use L’Hopital’s Rule to find the limit lim N FVER
h—0 h
Solution: Using L"Hopital’s Rule twice gives
. " —(1+h) . eh—1 . e el 1
1m = 1m =jlm—=—=| -
h—0 h? h—0 2h =02 2 2
.94, pr.34
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2. (a) (12 Points)

(b) (13 Points)

Find the area enclosed by x =4 — y? and x = 0.

Solution:

2 1 .12
AREA = / [4—y2} dy = {4)}— y3]
-2 371,

(Page 253, problem 3d)

— 4= 3@ - a2~ 327
—8-:385 S=16- 2|2

Use the shell method to find the volume of the solid generated by revolving the

region bounded by y = x and y = x? about x-axis.

Solution:

3 5

0

p.72, pr.55

1
=2r [zys/z_ 1y3] =2r [2 1
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1 1
\ :27:/0 y(Vy=y) dy:27r/0 y(yl/z—y) dy

=27r/01 (yyl/z—yy) dy=27r/01 (y3/2—y2) dy

2r
15
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3
=/x, 1 <x< T about the x-axis.

3. (a) (13 Points) Find the area of the surface generated by revolving the curve y

b
Solution: The surface area formula we shall use is § = / 27y\/ 1+ (dy/dx)* dy
a

1 dy 1 15/4 1
_ ay — —=S5= 2 1+—d
Y V§:>dx WE T <dx> 4x o VAN g dx
15/4 7
/ x+ / Vax+1dy ’u=4x+1, du=4dx=
3/4
_r fdu 4 L/z \ g [(16)3/2—(4)3/2] —5[64—8}
A 32|, 6 ~ 6
28w
=

p.83, pr.52

-1
at the pointx = —1 = f(3).

(b) (10 Points) For x > 2, let f(x) = x> — 3x% — 1. Find the value of

Solution:

af df'] 1 [ 1 }
L6 +3= =|— — | =
o [ dx x=6 ar =1 6x2 +3 x=1

dx
dx

p-83, pr.52
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4. (a) (5Points) sec(cosfl(%)) =

1 T
Solution: sec(cosfl(i)) = sec(g) =

p212, pr85

1
(b) (13 Points) Over the interval {, ;] , find the absolute maximum and absolute minimum values of g(x) = xIn(2x) — x.
e
2
Solution: g'(x) =x <2> +1n(2x) — 1 = 1+1In(2x) — I = In(2x); Solving g'(x) = 0, we get In(2x) =0 = 2x =1 and so
X
1 1 1 1
x= 3 S [2, ;} is the only critical point. For x > ok we have y’ > (0 and for x < ok we have y’ < 0. Therefore, at x = %
e
1 1 1 1 1 1 1 2 1 2 1
th h h local mini 1 —)==In(2)(z))—=.=—=. M g(—)=—h—— — = —— = ——
e graph has a local minimum value g(2) 5 n(( )(2)) 3 5+ Moreover. g(Ze) 25— 5 2 .
———
=In(1)=0
e e 2e e . 1 1 .
and g(i) = 3 In ) = 0. Hence the graph has an absolute maximum value —— at x = % and an absolute maximum
e e
e
lue at x = —.
value at x 5
p.212, pr.85
. . . 0 6 dt
(c) (12 Points) Find the value of the integral / _,
—1v3-2t—1¢2

Solution:

0 6 dt B

0 dt 0 dt o (t+1\]°
7_6/ :6/ :6[sm ()}
~1V3-2t—12 ~14/4— (1242t +1) —14/22—(t+1)2 2 )1

=6 [sin1 (;) —sin~! (0)]

~o(5-0)-i=

p-212, pr.85




