Name:

Instructor:

Math 10560, Final
May 08, 2019

e The Honor Code is in effect for this examination. All work is to be your own.

e Please turn off all cellphones and electronic devices.

e Calculators are not allowed.

e The exam lasts for 2 hours.

e Be sure that your name and instructor’s name are on the front page of your exam.
e Be sure that you have all 17 pages of the test.

PLEASE MARK YOUR ANSWERS WITH AN X, not a circle!
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2. Initials:

You should check to see which formulas are given on the formula sheet before
you begin the exam.

1.(6pts) Find the derivative of the function

f(@) = (22 + 1),
(Logarithmic differentiation might help.)

(a) (207 +1)" [QQEQﬁ J

(b) {m(zf +1)+ 2x§xj J

(c) (22 +1)% [2x3+1+ bz ]

223 + 1

62°
x
(d) (22° +1)" [In(22® + 1) + 2953—4—1}

1
T
(e) (22°+1) [anm +1 2x3+1}

2.(6pts) Consider the following sequences:
n?—1y% 00 n—1ye
n Ay} 1) {etn} 1 {31}
() )2n3+1 n=1 (1) e n=1 (Z21) 1
Which of the following statements is true?

(a) Sequence I diverges and sequences II and III converge.
(b) All three sequences diverge.

(c¢) Sequence III diverges and sequences I and II converge.
(d) All three sequences converge.
(

e) Sequence II diverges and sequences I and III converge.



3. Initials:

3.(6pts) Consider the following series

n? =, 2l/n =, cos(n
UIDSE- o IS COESE-L

Which of the following statements is true?

n=1

a) (I) diverges, (II) diverges, and (/1) converges.
b) They all diverge.

(

(

(c) They all converge.

(d) (I) converges, (IT) diverges, and (I11) diverges.
(

e) (I) converges, (II) diverges, and (/1) converges.

4.(6pts) The function f(z) = 3z + In(x) is one-to-one (There is no need to check this).
Find (f71)(3).
3

3 (v) 1 ©

(a) (d) 4 (e)

>~ =
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4. Initials:

5.(6pts) Which of the following expressions gives the general form of the partial fraction
decomposition of the function

3xt — 423 + 422 — 8x + 16
flz) = ?

(x —2)(x? —4)(22 + 4)

A +Bx+C+Dm—|—E
xz—2 x2 —4 2+ 4

(a)

(b) A N B +C’:1:+D
(x—2)2 x+4+2 22+4

(©) A n B i C

R R R x2+4
A B C D

d

(d) 93—2+(93—2)2+:Jc—|—2+x2—|—4
A B C Dz + FE

ZB—2+(CB—2)2+JZ—{—2+ x2+4

1
6.(6pts) Evaluate/ 22 dy
0

(a) 1 (b)
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7.(6pts) Find the sum of the following series,

n=1

(@) 3 b 0

DO | —

(d) the series diverges (e)

8.(6pts) Evaluate the integral

1
/3 v1—922dz.
0

Hint: The Formula sheet may help here.

T—1

(b) 1 @

(a)

b

) 11

(d) =

Initials:




6. Initials:

9.(6pts) The solution of the initial value problem
vy =y+a2%e”,  y(l)=e+1

is given by

T+1
(@) y=r+e () y=ae" +2 © y="
(d) y=uxe"+ex (e) y=mze"+1

10.(6pts) Determine the following limit.
lim x [cos(1/x) — 1] .

T—00



7. Initials:

11.(6pts) Which series below is absolutely convergent?

@ T m Y R o S
(@ Z (—1)71—1:1(71 +1) (©) Z ( 1)3’:17rn

8
12.(6pts) Use Simpson’s rule with = 4 to approximate the integral / f(z)dz where a table
0

of values for the function f(z) is given below.

z |0
fz) ]2
Note: Your formula sheet may help here.

(a) 60 (b) 20 (c) 30 d) 5 (€) 22

123456 78
12353212




Initials:

13.(6pts) Use your knowledge of a well known power series to find the sum of the following

2:;(_1>n(72rn)|
(@) 7= ()1 (€ ¢ (@ -1 (@ 0

14.(6pts) Which line below is the tangent line to the parameterized curve

r=e"" y=sin(2t)
when t=m/27
(a) y=—z+1 (b) y=2x+1
(c) y=2x—2 (d) y=z+1

(e) y=—-2x+2



9. Initials:

15.(6pts) Find the solution of the differential equation:

dy 2*+1
dr — ev '
with initial condition y(0) = 1.
3
‘TB 3 3
(¢) y=1+1In|ln 5 tate (d) y=ele/B+a

3
(e) yzln‘%—l—x—l—e‘

16.(6pts) Which of the following gives a power series representation of the function

f(z) = sin(22?)
centered at 07

W 0 CRY
(c) ;<_1)n " (22+ 1)! (d) ;(_1)n2 (23:z+ 1)!
2



10. Initials:

17.(6pts) Use Euler’s method with step size 0.2 to estimate y(0.4) where y(z) is the solution
to the initial value problem

y' =10(z —y)*, y(0)=0.

(a) 2.8 (b) 0.8 (c) 0 (d) 0.4 (e) 0.08

18.(6pts) Consider the following series

n Y an Y

n=2 n=2

371

[]e
[\}
o

n=1

Which of the following statements is true?

(a) Only I and II converge

b) Only I and IIT converge

(

(c) All three diverge
(d) Only III converges
(

e) All three converge



11. Initials:

(o] 2n
19.(6pts) Compute the radius of convergence of the power series E —(z=1)"
n
n=1

(b) () R=2

R =
(e) R=

8 N | —
S lw

20.(6pts) Which of the following gives the first three terms of a power series representation of
the function

1
Flz)= | —— dx
O e
where F'(0) = 07

Hint: Your formula sheet may be helpful here

x? 38 2 a?
(a) $—E+4—O—... (b) l’—E—i-E—...
x3  3axd 3 xb
ST W55
x? 38
() 1——4+——...

4 8



12. Initials:

Jus

21.(6pts) Find /4 tan'z sec’ x dx.
0

(o) = ) o (€ 1 @ © o

22.(6pts) Find the area of the region enclosed by the polar curve

0 T T
= ——<h< -,
TTO TRV

() ——— b ——— (© 1/2




13. Initials:

23.(6pts) Evaluate the integral

/0 v 2% cos(2x)du.
(a) 71 (b) —3 (© -3
R o tegt
24.(6pts) Evaluate /1 o: Sm;# dz.
(a) % (b) Divergent (©) 2
(@ (©) 1




14. Initials:

25.(6pts) Which graph below is the graph of the polar curve r = 6 cos(f) for 0 < 6 < 2x?

Yi

Y 3T
2
(a) 1 (b)
2
N T
21 1 X




Initials:

15.

The following is the list of useful trigonometric formulas:

(cos(z —y) — cos(z +y))

N | —

sin?z +cos’z =1 . .
sinxsiny =

1+ tan’z = sec’ z

coszcosy = = (cos(z — y) + cos(z + y))

DN —

1
sinz = = (1 — cos 2z)

. /Sec9d6’:1n|se00+tan9|+0
cos’ T = 5(1 + cos 2x)

/csc@d@ =1In|cscl —cot | + C

Sin2x = 2sinx cosx

(sin(z — y) + sin(z + y)) /csc2 0df = —cotz + C

N —

sinz cosy =

Trapezoidal Rule If f is integrable on [a, b, then
b
[ H@yn = T = SEH ) + 200 + 2 () 2 ) + )

If |f"(z)] < K for a < x <b. Let Ep denote the error for the trapezoidal
K(b—a)3

Error Bounds
approximation then |Er| < =53

Simpson’s rule If f is integrable on [a, b, then

[ Haytn 8, = S0+ () 42 ) A (142 )+ 2 (244 )+ )

Error Bound for Simpson’s Rule Suppose that |f*)(z)| < K for a < 2 < b. If Es is
K(b—a)®

the error involved in using Simpson’s Rule, then |Es| < =%

Euler’s Method with step size h: y; = y; 1 + hF (i1, Y1),

Binomial series If k is any real number and |z| < 1, then

(1+2)F = i (ﬁ)x”

n=0

k) R D=2 (B2 D) 5 1, ang <§) -

where =
n n!



16.

Rough Work

Initials:




17.

More Rough Work

Initials:




