Mathematics 1220 Final Exam Review Answers Fall 2006

e Chapter 7: Transcendental Functions and First Order Differential Equations.
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3. The doubling period implies 2 = e?*, so k = In 2/2. You want to solve 1,000,000 =
10,000e™2/2)t for t = time in days. You find t = 21{;}#, which is approximately
13 days, so you will definitely not be sick the day of the exam.

4. (a) Integrating factor: 1, y = z(e” + O)
(b) Integrating factor: e, y = T+ Ce

e Chapter 8: Techniques of Integration
1. Trig techniques:
/sin?’/5 (2z + 1) cos® (2z + 1) dx = (8 sin®/®(2z + 1) — 2 sm18/5(2x +1)+C
2. Trig techniques: /0084 x dr = %x + 1% sin(2x) + C
3. Rationalizing substitution:
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4. Rationalizing substitution:
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5. Integration by Parts: /ln(:z:2 +4) drv = zIn(z? +4) — 2z + 4tan"' (£) + C
6. Integration by Parts: /x cot?z de = zcotx — In |sin x| — s22+C
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7. Partial Fractions: /;;_FL% dv=Inz+ ftan™! (£) — $Inf2? + 9|+ C
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8. Partial Fractions: / 1 L

dr =
— 2
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9. Integration by Parts: /ex/g sin 3z dx = 8%650/3 sin 3x — g_gex/?, cos3z + C

e Chapter 9: Improper Integrals
1. Inz < z'/* and 232 < z3 + 2z + 1 imply
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Therefore, dx < 0o, and so it converges.
1

m 5/

[e.e]
2. / e “coszdr = (e “sinz —e *cos ac) |60 = 1, therefore converges.
0
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3. For u = —In(cos x), / — 5 dv = — du < oo, therefore converges.
7/3 (Incosx) 2 U

e Chapter 10: Power Series Representations of Functions
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(c) i L i 1 diverges, since Z is the harmonic series.
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(d) For the substitution u = Inz, the integral / ———— dr = — du <
ln x)™ In2 U™

00, since w > 1. Therefore, by the integral test, Z — converges.
n=

n(lnn)
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(e) lim —— =0, so by the alternating series test, Z(—l)"“— converges.
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Since 2 5 < 1, the series Z dlverges so the alternating series does not
converge absolutely.
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(f) By the ratio test, nh—>ngo R T = nh—>H<;lo T3 = 2 implies
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the series Z TQ) diverges.




5.

(n+ Dz +1~t  3»  (n41)z+1

(a) Jim gt T T Jim < 1 only when z =
—1.
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il = |z| <1, plus >0 ngﬁl converges by the alter-
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nating series test and ) o2 and converges by the limit comparison test
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(with b, = —5 1), so the convergence set is the interval [—1,1].
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e Chapter 11: Error in Numerical Techniques

1.

|R,(0.3)] < onsJ)r’Sl < (n—il-l) § 0~3 when n > 6. The sixth order Taylor

approximation to cos x is 1— =5 _W’ so cos 0.3 is approximately 0.9553364875.

0.5
En| < —ts; <1073 ifn2 >9. Taken =3, then [ € da~ 0.54795
120
0
Let f( ) — sinm‘ Then, f(4( ) _ (24— 12224z )sm:c—i—( 24x+4x3)cosx 1 for = in
0, 1]. Therefore E, <3 < 10 5 if nt > 1000 , SO We may take n > 4. The
900n

1g
parabolic rule with n = 4 gives / PR Je a2 0.946087
0

n > 40

5. We will approximate the root in the interval [2,3] and take z; = 1.2. Then,

xg = 1.0893 is accurate to 3 decimal places.

Let 1 = 4.5. Then, z3 = 4.4934 approximates the fixed point accurately to 3
decimal places.



e Chapter 12: Conic Sections and Polar Coordinates

17— — 5 = 1, angle of rotation § = 7, center (2,0), hyperbola.
b “742 + 11)—2 = 1, angle of rotation 6 = 7, center (0,0), ellipse.

(ng2)2 + g5 = 1, angle of rotation ¢ = &, center (—2,0), ellipse.
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e Chapter 18: Second Order Linear Differential Equations

(a) y=C1e"+C2e ™™ (b)y = Ci1e"+Coxe® (c)y = Cre " cosx+Care " sinx

1.
2. (a) yp = 2cosz + tsinz (b) yp = tze® () yp=3222—z+1



