
FINALMAT 14212/16/05 Name Se
.
ID number TA's name
1 2 3 4 5 total
THIS EXAM IS WORTH 80 POINTS. PUT ALL ANSWERS IN THE SPACEPROVIDED. ADDITIONAL BLANK PAGES ARE PROVIDED FOR SCRATCHWORK. NO NOTES, BOOKS, CALCULATORS ARE ALLOWED.1. (2 pts ea
h, 40 pts total) Pla
e the letter 
orresponding to the 
orre
t answer in the boxnext to ea
h question. Ea
h 
orre
t answer is worth 2 points.

(i) Simplify ln(x2e2x) (a) 2 ln(x) + 2x (b) 4x ln(x) (
) 2x ln(x) (d) 2 ln(x) + x2 (e)4x2 (f) none of these.
(ii) If 5x�3x2�2x�3 = Ax+1 + Bx�3 then A = (a) 1 (b) 2 (
) 3 (d) 4 (e) 5 (f) none of these.
(iii) With the substitution x = 3 sin �, the integral R x2dxp9�x2 be
omes (a) 9 R d�sin3 �(b) 9 R sin2 �d� (
) 9 R sin3 �d� (d) 27 R (1� sin �)d� (e) 27 R sin3 �d� (f) none of these.
(iv) Whi
h of the following improper integrals 
onverges? (a) R 10 lnxx dx (b) R 10 x�3dx(
) R 10 x�1=4dx (d) R11 1pxdx (e) R11 1xdx. (f) none of these.
(v) If the Taylor seriesP1n=1 
n(x�2)n 
onverges at x = 5, then it must also 
onvergeat (a) �5 (b) �2 (
) �1 (d) 0 (e) 7 (f) none of these.
(vi) Evaluate R 20 2xdxx2�5 . (a) ln 2 (b) � ln 2 (
) 0 (d) � ln 5 (e) ln 4 (f) none of these.
(vii) What is the inverse of y = e2x+1? (a) y = qln(x)� 1 (b) y = 12 ln(x=e) (
)y = ln(px) (d) y = 12(ln(x) + 1) (e) y = ln(2x+ 1) (f) none of these.
(viii) The formula for Euler's method of solving y0 = f(x; y) is (a) yn+1 = yn �f(xn; yn)�x (b) yn+1 = yn + f(xn; yn) (
) yn+1 = yn + f(xn; yn)�x (d) yn+1 = yn �f(xn; yn) (e) yn+1 = yn + f(xn; yn)(�x)2 (f) none of these.
(ix) Find the solution of the di�erential equation dydx = (1 + y2)ex. (a) y = tanx (b)y = etanx (
) y = 1 + tan2 x (d) y = ex (e) y = tan(ex) (f) none of these.
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(x) In an oil re�nery, a tank 
ontains 2000 gallons of gasoline that initially has 100pounds of additive disolved in it. Gasoline 
ontaining 2 pounds of additive per gallonis pumped into the tank at 40 gal/min and the well mixed solution is pumped outat 45 gal/min. If y(t) is the amount of additive at time t then y satis�es whi
h ofthe following di�erential equations: (a) dydt = 40 � 45y2000�5t (b) dydt = 80 � 45y2000�5t (
)dydt = 40� 45y2000�45t (d) dydt = 80� 40y2000�45t (e) dydt = 40� 40y2000�5t (f) none of these.
(xi) Whi
h of the following is a true identity for hyperboli
 trig fun
tions?(a) sinh 2x = 2 sinhx 
oshx (b) sinh2 x+
osh2 x = 1 (
) 
osh 2x = 
oshx+sinhx (d)
osh2 x = sinh2 x (e) sinh2 x = 12 
osh 2x (f) none of these.
(xii) The improper integral R11 (1 + xs)�2dx 
onverges if and only if (a) s > 1(b) s > 1=2 (
) s > 0 (d) s < �1 (e) s < 0 (f) none of these.
(xiii) Whi
h of the following is a geometri
 series? (a) 1 + 12 + 13 + 14 + : : :(b) 1� 12+ 13� 14+ : : : (
) 1+ 12+ 18+ 64+ : : : (d) 1� 13+ 19� 127+ : : : (e) 1� 13+ 15� 17+ : : :(f) none of these.
(xiv) The solution of the di�erential equation y0 = y2 � y � 2 with initial 
onditiony(0) = 0 (a) is 
onstant (b) de
reases to �1 (
) de
reases to �1 (d) in
reases to 2(e) in
reases to +1 (f) none of these.
(xv) The sequen
e 12 ; 23 ; 34 ; : : : ; nn+1 ; : : : is (a) non-de
reasing and 
onvergent (b) non-in
reasing and 
onvergent (
) non-de
reasing and divergent (d) non-in
reasing anddivergent (e) bounded and divergent (f) none of these.
(xvi) Whi
h of the following sequen
es is not bounded for n = 1; 2; 3; : : :? (a) fn22�ng(b) fpn+ 1�png (
) fn2=(1+n3)g (d) fn= lnng (e) fn2=(1+n)2g (f) none of these.
(xvii) Suppose an = 2an�1 + 1. If a1 = 1 then a5 = (a) 15 (b) 5 (
) 31 (d) 8 (e) 16(f) none of these.
(xviii) The series P1n=1(2x+ 1)n 
onverges exa
tly for (a) all x (b) �1 < x < 0(
) �1 < x < 1 (d) 0 < x < 1 (e) 0 < x < 1=2 (f) none of these.
(xix) The root test says that if an � 0 then P1n=0 an 
onverges if (a) limn an+1=an < 1(b) limn an < 1 (
) limn(an)1=n < 1 (d) limn an=an+1 < 1 (e) limn nan < 1 (f) none ofthese.
(xx) Evalute the improper integral R1�1 dx1+x2 . (a) � (b) �=2 (
) 1 (d) 2� (e) 2(f) none of these.
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2. (1 pt ea
h, 10 pts total) Mat
h ea
h fun
tion with its Taylor series expansion.
(i) (1� x)�1
(ii) sinx
(iii) ln(1 + x)

(iv) (1 + x)1=3
(v) ex
(vi) x2 
osx

(vii) ex2
(viii) ln(1+x)1+x
(ix) 
osx� sinx
(x) p1 + x2

A 1 + 2x+ 4x2 + 8x3 + 16x4 + : : :B 2x+ 23x3 + 25x5 + : : :C x� 13x3 + 15x5 � 17x7 + : : :D 1 + x2 + x4 + x6 + : : :E 1 + 13x� 29x2 + 1027x3 � 8081x4 + : : :F 1� x� 12x2 + 16x3 + 124x4 � 1120x5 � : : :G 1 + 12x2 � 14x4 + 38x6 � 1516x8 + : : :H x+ 13x3 + 15x5 + 17x7 + : : :I 1 + x+ 12x2 + 16x3 + 124x4 + : : :J 1 + x+ x2 + x3 + x4 + : : :K 1 + 2x+ x2 + 13x3 + 112x4 + 160x5 + : : :L x2 � 13x6 + 1120x10 � : : :M x� 16x3 + 1120x5 + : : :

N 1� 16x2 + 1120x4 � : : :O x� 32x2 + 116 x3 � 2512x4 + : : :P x2 � 12x4 + 124x6 � : : :Q 1 + x2 + 12x4 + 16x6 + : : :R 1 + 13x+ 19x2 + 127x3 + : : :S 1� 12x2 + 124x4 + : : :T 1� x+ x2 � x3 + x4 � : : :U x� 12x2 + 13x3 � 14x4 + : : :V 1� 13x3 + 14x4 � 15x5 + : : :W x+ x3 + x5 + x7 + : : :X 1 + 14x2 + 127x3 + 1256x4 + : : :Y 1 + 12x+ 14x2 + 38x3 + : : :Z none of these

3. (1 pt ea
h, 10 pts total) Label ea
h series as either A (Absolutely 
onvergent), or C(Conditionally 
onvergent or D (Divergent). ea
h of the following in�nite series 
onvergesor diverges.(i) 1 + 1 + 1 + 1 + : : :
(ii) P1n=1 1pn
(iii) 1� 1 + 12 � 12 + 13 � 13 + : : :
(iv) P1n=1 n22�n
(v) P1n=1 nnn

(vi) 1 + 12 + 13 + 14 + 15 + : : :
(vii) P1n=0 
os(n)n2
(viii) P1n=0 
os(�n)n
(ix) P1n=1(lnn)�2
(x) P1n=0 sin(n)
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4. (1 pt ea
h, 10 pts total) Evaluate ea
h derivative or �nd some integral and put the letterof the 
orre
t answer in the box.
(i) ddx lnx
(ii) ddx ar
sin(x)
(iii) ddxxsinx

(iv) ddx 
osh�1(x)
(v) ddx 
oshx
(vi) R dxp3�4x2

(vii) R se
xdx
(viii) R x 
osxdx
(ix) R sin3 x 
os2 xdx
(x) R dx1+x2

A xsinx( 1x sinx+ lnx 
osx)B 11�x2C 1xD � sinh xE tan(x)F xsinx lnx 
osxG exH ln j se
x+ tanxjI x 
osx+ sinxJ 12 ar
sin( 2xp3)K x lnxL ln j 
osx+ tanxjM 1=p1� x2

N 1=(jxjpx2 � 1)O 15 
os5 x� 13 
os3 xP sinx� 23 sin3 x+ 15 sin5 xQ 
os5 x� sin3 xR 
oshxS 
otxT tanhxU 1px2�1V ar
sin(x)W x
osxX x sinx+ 
osxY sinhxZ none of these
5. (5 pts ea
h, 10 pts total) Do TWO of the following problems (your 
hoi
e). Put a markin the box next to the two problems you want to be graded. Put your work on the followingpages and 
learly mark whi
h problem you are doing.

(i) Solve the following di�erential equation: (x+ 1) dydx � 2(x2 + x)y = ex2=(x+ 1).
(ii) State Taylor's theorem (or the remainder estimation theorem) and use it to provethat the Ma
laurin series for sinhx 
onverges to sinhx for all real numbers.
(iii) Find a power series solution (up to and in
luding the x4 term) to the di�erentialequation y00 � y0 � y = 0 with y0(0) = 1 and y(0) = 1
(iv) Give an example of a series so that P1n=1 an 
onverges but su
h that P1n=1(an)2diverges.
(v) Prove e = P1n=0 1n! is irrational.
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