Math/Mat 114 Summer 2014 First Exam / Birinci Arasimav July 09, 2014

Your Name / Adiniz - Soyadiniz Signature / Imza Problem 1 2 3 4 Total

Points: 22 22 29 27 100

Student ID # / Ogrenci No

D D D D D D D D D (mavi tiikkenmez!) Score:

2
1. (a) (11 Points) / xInx dx =?
1

1 1
Solution: Let u =Inx, dv=xdx. Thendu= — andv= Exz. Integrating by parts gives
X

2 2 2 2 21 3 3
/lxlnxdxz[lenx]l—/l %;dx:21n2—zz 1n4—Z

p-441, pr.5

(b) (11 Points) / X2 sinx® dx =?

Solution: Let u = x> and so du = 3x% dx.

1 1 1 1
/xzsinx3 dx = g/sin)c3 (3x%) dx = g/sinu du= —gcosu—kC: —gcosx3+C

p-442, pr.40

3dx
2. (a) (11 Points) /7 =
J V14922
. 3dx . .
Solution: Let u = 3x and so du = 3 dx. Then we have = / Now we use the trigonometric
V1+9x2 Vitu?

T T
substitution u = tan 6 with ) <fB< 7 Therefore du = sec? 6 d6. Now we have

de u 3x
cos0 dO =sinf +C = +C= +C
/ V1 +tan2 / Vsec2 sec 6 / Vi +1 Vox2 +1

p452, pr2

. x+4
b) (11 Point —_—dx ="?
(6) (11 Points) /x2+5x76 *

Solution: We employ the partial fraction decomposition and write the integrand as

x+4 x+4 A B
X2+5x—6 (x—1)(x+6) x—1+x+6 e (x+6)+Blx—1)

2
Now we determine A and B. Put x = —6. Then we get —6+4 =B(—6—1) = B = 7 And similarly, for x = 1, we have

5
1+4=A(146)+B(1-1)=A= 7 Hence

x+4 " dx 2 5 1 5 s
- — Zlnlx+ 6|+ 2Injx—1|+C=|=1 6)2(x— 1) +C|
/x2+5x 6 7. x+6 7 —1 = Fnl+o[+oinjx—1]+ ZIn|(x+6)"(x— 1) +

p461, pr.1l

~+o0
3. (a) (18 Points) Evaluate the improper integral 2xe ™ di.

—o0
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Solution:
oo ) ¢ 2
2xe ¥ dx = / e dx+ 2xe 2 dx= lim 2xe dx+ lim [ 2xe™ dx
Sy b——oo Jp c—o0 JO
. 2 . _271¢ . 2 . 2
= lim {fe } + lim {fe ] = lim [71 —(—e )} + lim [f(fe )—(—1)
b—r—oo b e 0  bo—oo c—o0
Then we get

p-487, pr.24

©  xdx
b) (11 Points) Determine if the improper integral / converges or diverges.
(®) ( ) prop: gral | Jo1 g g
Solution:
X
_ 1
lim Y=L _ jiy — lim —1
xX—yo0 X—r00 .X4 —1 X—00 1
Vo >
Now p
/ =2 dx = lim [Inx]; = co,
b—yoo

which diverges = / diverges by the Limit Comparison Test.
J2

xdx
Vit —1

p-487, pr.54

4. (a) (17 Points) Find a formula for the nth partial sum of Z (ln vn+1—In \/71) and use it to determine if the series converges or

n=1
diverges. If it converges, find its sum.

Solution:

Sk

(17210 V1) + (1873 1073 + (1n7E— 1073 ) + -+ (10 vk —Iavk=1) + (In Vi+ 11 vk)
= ln\/mfln\flzln\/m

Hence the formula is m vn+ 1| Therefore hm s, = lim Inv/n+ 1 = co. Hence the series diverges.

n—y
p.551, pr.37

”_

(b) (10 Points) Does the series Z converge or diverge? If it converges, find its sum.
n=1

Solution: This is a difference of two geometric series

The sum is

p-552, pr.59




