Name:

Math 10560, Final Exam: Instructor:
May 7, 2014

e The Honor Code is in effect for this examination, including keeping your answer
sheet under cover.

e No calculators should be used during the exam.

e Turn off and put away all cell-phones and similar electronic devices.

e Head phones are not allowed.

e Put away all notes and formula sheets where they cannot be viewed.

e The exam lasts for two hours.

e Be sure that your name is on every page in case pages become detached.

e Be sure that you have all 15 pages of the test.

e Hand in the entire exam.

PLEASE MARK YOUR ANSWERS WITH AN X, not a circle!
L@ () (© (@ (o 15 (&) () (¢ (d (o




Name:

Instructor:

Multiple Choice

1.(6 pts.) The function f(z) = 1 In(1+ z) + € is one-to-one (you do not need to check

this). Find the equation of the tangent line to the inverse function f~!(z) at the point

(1, £71(1)).

2 2 2
(a) y=3gr-3 (b) y=3o (c) y=20-3
3 1 1
_ — 1 — - —
(d) vy 2x+ (e) 2:E~|—2

2.(6 pts.) Solve for z in the following equation:
In(e® — 1) +In(e” +1) = 2.

@ - (0) 1 © S
(@ ln(62+1) (©) g
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3.(6 pts.) Evaluate the derivative of
_ In(arcsin(z?))
(Recall: arcsiny = sin™'y. )
() 1 (v 1
2v/1 — z* (arcsin(22)) (1 + [arcsin(z?)]?)
© V1 —a* (arcsin(z?)) (@) (1+ 2*) (arcsin(z?))
(©) sin?(22)(arcsin(z?))

4.(6 pts.) Evaluate the derivative of the function
f(z) = (sinz)/*".

(sin )/~ cos x
2

() .
(b) (sinz)"/** [Jc2 cos x + 2z In(sin x)}

z? cosx — 2z In(sin x)}

() (sinx)| .

(d) (sin x)l/xQ [352 cot x — 2x In(sin g:)]

xrt

z? cot x — 2z In(sin )

(e)

x4
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Jus

5.(6 pts.) Evaluate /2 x cos zdz.
0

(@) S+1 () 7 () 0 @ -1 () -1

6.(6 pts.) Which of the definite integrals shown below is equal to the definite integral

X
/ S
0 V2 +4

(Note: A trigonometric substitution might help. )

1 2t
(a) / 4tan? @ sec § do / an”
0 o  sec 0
2 2tan?
(c) / an_0 db / 4tan? @secd d
o sect 0

%
(e) / 4tan? 6 df
0
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7.(6 pts.) Evaluate the integral

/6w2+x+1
———dx.
L x(2?2+1)

(Recall: arctanz = tan~! z and arcsinz = sin™! .)

(a) 1+ arctan(e) (b 1-— g + arcsin(e)

(c) 1-— % + arctan(e) (d) 1 —arctan(e)

(e) 1—arcsin(e)

8.(6 pts.) Evaluate the integral

[NIE]

/ sin'® z cos® x dx.
0

1 1 7T100 7.[.102
(a) — -+ (b) -
101 103 2100(100)  2102(102)
1 1 101 103
(€) ——— (G P —
100 102 2101(101) 2103(103)
1
(e) ﬁ
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9.(6 pts.) Use Simpson’s rule with n = 6 to approximate the integral

/0 " fla)de,

where a table of values of f(z) is given below.

x [0]05] 1 1.5 12125 3
f(z)[1105]025/025]1|1.5|—-0.5

Note: The formula sheet may help.

(a)  — (b) 12 (c) 2 (d)  — (e) 4

10.(6 pts.)Determine whether the following integral converges or diverges

evaluate it.
o0 e{[
/ dz.
o 14e

(b)  The integral diverges.

—~
53
~—~—
| X

(© 1 @ 7

. If it converges,
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3
1
11.(6 pts.)The length of the curve y = % + oy 3 < <1, is given by:
x
1 /! 1t
(a) = V14 (22 4+ 272)2dx (b) = / V1+ (z+ 2 1)2dz
2 1/2 2 1/2
I I
© 1 / (z+2~")dz @ X / (2% + 2-2)da
2 J1 2 J1

1
5 / V(22 + 272)dx
1/2

12.(6 pts.)The solution to the initial value problem

18

dy 2
— +2y=ce" 1)=0

e’ —e e’ —e
M) y=5 © y="o
(e) y=umxe"—e
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13.(6 pts.)The solution to the initial value problem
y = xcos’y y(2)=0
satisfies the implicit equation
(a) cosy = % -2 (b)  In|sec(y) + tan(y)| = % -2
(c) tany= % -2 (d) sin(2y) =4z —8

(e) arctany = % -2

14.(6 pts.)Consider the initial value problem

y = sinfr(z +y)]
y(0) = 0.

Use Euler’s method with two steps of step size 0.5 to find an approximate value of y(1).
Note: The formula sheet may help.

(a) 0 b) 0.5 (¢) -1 d) 1 (e) —05
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15.(6 pts.) Consider the following sequences:

n—1 }
2n2 +1J)n=1

YR, 0 o

Which of the following statements is true?

(a)
(b)
(c)
()
(e)

All three sequences diverge.

Sequence III diverges and sequences I and II converge.

Sequence II diverges and sequences I and III converge.

All three sequences converge.

Sequence I diverges and sequences II and III converge.

o0

) 142"
16.(6 pts.) Flnd; 3—:_1 :
(o) > O — @ @ 3

o0

(I11) {31/"}
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17.(6 pts.) Consider the following series

0 XS Lo um

n=3 n=2 n=1
Which of the following statements is true?
(a)  Only IIT converges (b)  Only I and II converge
(¢)  Only II and IIT converge (d)  All three diverge

(e)  All three converge

18.(6 pts.) Consider the following series

) Zsinl(;) (I1) Z 3(;1_)"1.

Which of the following statements is true?

(a)
(b)
(c)
(d)
(

I) is divergent and (/1) is conditionally convergent.

I) and (I1) are both conditionally convergent.

(
(I) is absolutely convergent and (I71) diverges.
(

d )

(I) is absolutely convergent and (/1) is conditionally convergent.

e) (I) and (I71) both diverge.

10
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19.(6 pts.) Find the interval of convergence for the power series

Z 57(n+1)

n=1

(a) (=551 (b)) (=53 (@ [-55) () (L1 (e [-53)

20.(6 pts.) Find a power series representation for the the function f(z) = In(1+ %) on
the interval —1 <z < 1.

Hint: d (In(1+42%) =

Xz

RY
1+ 23

n+3 e

. b) S (-1 © e

(a)

M 10
i

(—1)"3g3ntt (e) Z (—1)"x

3n—+1

3
Il
o
3
Il
=)

11
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21.(6 pts.) Which of the power series given below is the McLaurin series (i.e. Taylor
series at a = 0) of the function

flz) = ze”?
(a) Z S’z C (b) Z“ DM o
(@ Z 2nn+ "+. ) Z o

22.(6 pts.) Which of the polynomials shown below is the third Taylor polynomial of

1
flz) = e at a = —17

(a) 142z 4+ 32° + 423

1 2 3 4
1 2 3! 4!

(©) F+pE+)+m+)’+5E@+1)
1 2 3 4

(d) 22+23(x+1) 24(x+1)2+$(x+1)3

() 1+(@+1)+(@+1)>+(x+1)°

12



Name:

Instructor:

23.(6 pts.) Find the length of the parameterized curve

r=cos’t, y=sin’t, 0<t<

e

(@) 3 (b) V2 (© 1 @ 3 () ——=

24.(6 pts.) The point (2, %’r) in polar coordinates corresponds to which point below in

Cartesian coordinates?

(a) (L,V3) (b)  (=1,v3)
(c) (V3.1) (d)  (=v3.1)

e) Since I > 2r, there is no such point
3

13
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25.(6 pts.) Find the area of the region enclosed by the polar curve
r=sin(36), 0<60 <.
(Note: The formula sheet may help here.)

| S

14
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The following is the list of useful trigonometric formulas:

) 2
sin“x +cos“z =1 (cos(x—y)—cos(x+y))

N —

sinzsiny =

1+ tan®x = sec® x

(cos(z — y) + cos(z +y))

N | —

. COS T COSY =
sin®z = 5(1 — cos 2x)

) 1 /sec@dﬁzln]sec@—i—tanQ[—l—C
cos®x = 5(1 + cos 2x)

sin2x = 2sinz cosx /CSCQd0:1n|CSCQ—cot0|—|—C

sinx cosy =

(sin(x — y) + sin(x + y)) /Csc2 0df = —cotx +C

N —

Trapezoidal Rule If f is integrable on [a, b], then
b
[ fds T = S )+ 2600) + 20w + -+ 26 (00) + S02)

Error Bounds If |[f"(z)] < K for @ < z < b. Let Er denote the error for the
K(b—a)3
12n2

trapezoidal approximation then |Ep| <

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

b
|| Ha)ds 8, = SE (a0 47 (o) 42 (a4 (a2 )+ 2 s 44 )+ )

Error Bound for Simpson’s Rule Suppose that |f*)(2)] < K for a < 2 < b. If Eg
K(b—a)®
180n

Euler’s Method with step size h: y; = y;—1 + hF(2i—1,yi—1), x; = xo+ ih.

is the error involved in using Simpson’s Rule, then |Eg| <

15



