Math 150B Final Review, Fall 2019. Answers. I

1. [7.3) 5, 23-33, 77-80, 85-86, 91-98. , 7.5) 49-69, 104—105.]
Find the Derivatives.

3x 2
(2) 2z logy(a”) + 1 2 (d) ——=—
1 2 1 1
®) @ <§_x+1> (©) a3
In(3)233% — 3223 A eos(5e)) —LR(B)5”

2. (7.3) 51-56, 57-64, 69.)
Find the derivatives.

o (@) 1Y s (b) (n(sin(e) + (o (5 (2 x4 1)
@ (372 7) reot(@)sin(@) O (a7 romer e n) o)

3. (7.3) 810, 38-44, 99-103. , 7.5) 77-89. |
Find the antiderivatives.

5 (c) ! arcsin(x?)
= +C
@) 3ty ¢ 2
(d) — arctan(cos(z)) + C
1 In(2 e) arcsec(|3z|) + C
() 5o ()0 = 22 g,y € e
21n(2) 2 e
C (f) ln( ) arcsin(3”) + C
4, [7.6) 7-10, 12-16, 18, 21-29, 44-52, 54-57.]
Find the limits
(a) 1 (c) 7
(b) e~ (d) e®
5. (7.6) 31-42.
Evaluate lim %, and determine if f(z) grows faster than g(x), g(z) grows faster than
Tr—00
f(z), or they grow at the same rate.
2% 3
(a) lim — = +oo, f faster. (b) lim In(z") = 0. g faster.
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6. [8.2) 2-3, 9-37, 39-40, 42-46, 48, 59-64.]

Find the antiderivatives

(a) %xQ SiH(ZZL‘)—F%[E cos(2x)—}lsin(2x)+ (d) z(In(2))* = 2z In(z) + 2z + C
C

L. 3 ..
(b) zaresin(z) + V1 — 22+ C (e) ~15¢ cos(3x) + ¢ sin(3x) + C
In(x
B ;E: - i +C (f) —2v/x cos(v/z) + 2sin(y/z) + C

7. [8.3) 9-24, 27-30, 33-40, 43-45, 53, 56, 62, 64, 67-70, 71.}

Find the antiderivatives

(a) %sin5(:p) — gsin3(a:) +sin(x) + C (c) éx — 3—12 sin(4x) + C
(b) (cos(z))™" + cos(x) + C (d) %Sec?’(@ —sec(z) +C

. [8.4) 1-3, 7-15, 18-27, 30-33, 35-44, 60-63.}
Find the antiderivatives

1 1 1 1
(a) In (—— > + C or —In (——l— >+C’.
r 2+ 1 T 2 +1

(b) =v4 — 22 + 2 arcsin (g) +C

x
2

9. {8.5) 4, 5-12, 17-22, 23-41, 43-56, 58.}
Find the antiderivatives

(a) In(z +3) +In(z — 3) —In(z) + C (c) %ln(x2—6x+10)+5 arctan(x—3)+C

1 1
—In(z+1)+In(z—-1)+C (d) =2+ =2 +3x +3In(z - 1)+ C

b
()x—l—l 3 2

10. More Review Integrals.

(a) @ tan(z) + In(cos(x)) + C (©) ﬁ@ In(z) — 2) + C

(b) %arctan(e?’x) +C (d) 2In(z) — In(z* 4+ 1) + arctan(x) + C

11. [8.9) 2-4, 6, 7-28, 30-33, 35-55, 57—58.}
First express the improper integral as a limit. Then evaluate or show that the integral
diverges.

Page 2



0 b

(a) lim dx+ lim dx. limit.)

a——o0 [, 241 b—oo Jg 2 +1 c 1 T

i ) li ——dr = —.

Diverges (c) lim /0 Vg T =3

b c 5

_ 1 In(3) 2 2
b) 1 ——dx = . (Y d) L ———dx+ i ———dx.
(b) Jim |y y - You (&) Tim | o det lim | g de

need to combine logs before taking Diverges.

12. (8.9) 65-76.

(a) 7 [[F(3™)de =7 [ 37 dr = &

181n(3) *
S —x _ 21

13. (10.1) 8-12, 35, 37, 39-40, 49-50.]

[10.2) 1-4, 6-12, 13-20, 22-42, 44-48, 55-56, 61-63, 65-67, 75—79.}
Find the limits or show that they diverge.

(c) e
(d) 400

14. [10.3) 21-42, 46-53, 54-55, 57, 59-62, 65-69, 75-77, 80-86, 87.}
Find the sums.

(o) 15 (©) 1 OF
1 1 1
) 5 (@ 5 ) 5

15. Find as a fraction by evaluating a geometric series.

(a) 2 (b) %
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16. (10.4) 1-6, 9-16, 17-22, 23-33, 36-38, 49-63.)
(10.5) 9-19, 23-28, 32, 34, 40-41, 43, 45-47, 50, 54, 59. ]

10.7) 9-10, 13-17, 19-20, 28, 33, 37, 45, 47-48, 58-63.}
Determine if the series converge or diverge.

(a) Converge. Integral  (¢) Converge. Integral  (e) Converge. Limit com-
test. test. (Or ratio test.) parison test.

(f) Diverge. Ratio, regu-

(b) Diverge. Regular  (d) Diverge. Regular lar comparison, or di-
comparison test. comparison test. vergence test.

17. (10.6) 11-22, 27, 45-54, 57-63.)

Determine if the series converge absolutely, converge conditionally, or diverge.

(a) Conditionally con- (c) Absolutely converges. (e) Absolutely converges.

verges. Integral test. Ratio test. Limit comparison test.

(f) Conditionally con-

(b) Diverges. Divergence (d) Diverges. Divergence verges.  Limit com-
test. test. parison test.

18. [11.1) 9-16, 17-24, 25-28, 33-38, 47-52, 53—58.]
Find the quadratic approximation to f(z) around x = a (2nd order Taylor approxima-
tion). Then use this to approximate the given value.

T4 2% gk~ — (1) + £(.1)% = .47625.

+ (= 25) + s (2 — 25)2 V28 & 5 + +(3) — 55 (3?) = 5.291.
(¢) fl)=E+3(x—1)—3(x—1)% arctan(2) =~ T + 5 — 3 = .
19. [11.2) 9-18, 20-24, 26-27, 29-32, 34, 36.}
Find the radius of convergence of each power series
(a) p=0 (b) p=1 (c) p=3
Find the interval of convergence of each power series.
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20.

21.

22.

23.

24.

25.

(11.2 41-46, 51-56, 57-59 , 11.3) 35-42, 68-69, 72|

[Know the power series for 2=, e, cos(x), and sin(x)}

Find a power series expansion of f(x) from known series. (At least 3 nonzero terms.)

(a) f(x) =2 —2° +2° + ... (d) f(x):$+1x3+1x5+...
(b) fl2) = 5+ g+ oo+ o

Y73 19:6 ?7“7 () #® — LaT 4 Lat — .
(c) f(x):1—§x+ﬂx2+... (f) v — a2+ 2% -

(11.2) 67-71 , 11.4) 55-61 ]
Find f(z) by evaluating the series.

() f(x)= 0) f@) = 1= (¢) flx) =

[11.3) 9-13, 16-18, 20-22, 25-26, 27-33, 76—78]
Find the Taylor series for f(x) at x = a, up to the first four nonzero terms.

(a) 1 — (In(2)z + %(111(2))23:2 — (b) 32+20(9c—4)+?(x—4)2+3($—

s v

[11.4) 25-32, 37-39, 41-42, 44]

Estimate fab f(z) dzx using a power series expansion for f(x) with two nonzero terms.

[12.1) 11-14, 15-30, 31-35, 37-46, 49, 67-68, 73-76, 81—85]
Eliminate the parameter ¢t. Then graph the parametric curve.

(a) 2 =9*—2y (c) 2+ (y—2)*=9
(b> Yy = (1713)2 (d) y=1 — 2

Find the tangent line to the parametric curve at the given value of t.

(a) y=3x—4. (b) y=32z+7%
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26. [12.2) 9-14, 15-22, 25-30, 31-36, 37-43, 47-48, 49-52, 53-54, 56, 57-58, 63, 97—98]

Convert the polar equation to cartesian. Then graph.

(8) 22+ (y—3)? =9 (b) 20 +y =3

27. (12.3) 11-15, 20, 33-39, 41, 43, 45-50, 53-56, 63-69. ]

Find the tangent line to the polar curve at the given value of 6.

(a) y=3(x—1) (b) y=—z+2V2

Wl

Find the arclength of the polar curves.

/1+(In(2))2
(b) 7—ln(2) )

Find the areas.
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28. (13.1) 21-23, 24-27, 28-31, 32-40, 41-46, 49-52, 60-63.)

)

(3,4), (5,5)-

29. (13.2) 13-14, 15-17, 19, 23-28, 20-38, 39-43, 45-49, 54, 70-73. |

urw
[N

(a) Center (1,0, —2), radius 4.
() (—2*+(y—2)2+(2—3)?=0.

30. [13.3)19-28, 30, 35-40, 52-55, 62-65.]

31. [13.4) 5-7, 23-28, 29-32, 33-38, 42-44]

3 1 2 3 1 2
(a) (ﬁ,ﬁ7 \/—g% <—ﬁ>—ﬁ,ﬁ>-

~

=
.
!
3
=

14.1: 9-14, 15- 23]

(a) (1+26,2—3+3),0<¢t<1.
(b) (34t —1+2t1—t).
(¢) (1—5¢t,—1,2+ 3t).

34. (14.2: 9-16, 17-22, 23-28, 29-32, 53-56, 59-64, 65-70, 71-76, 80-83.)

F(t) = (In(2 + t), 2, t%).

(a) T(t) = m s.2,2t .

(b) T(=1) = (1/3)(1,2,-2).

(c) 0(t) = %t,—2+§t,1—§t or 0(t) = (t,—2+2t,1 — 2t).
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35. (14.3: 9-20, 29-32, 35-40, 47-50.
A hummingbird has acceleration @(t) = cos(t)i + sin(t)] + 6t k m/s>. Suppose it has
an initial velocity of 7(0) = 2k m/s and an initial position of 2i — k m.

(a) ¥(t) = (sin(t), — cos(t) + 1, 3t* + 2).
(b) s(t) = /sin?(t) + (—cos(t) + 1)2 + (3t2 + 2)2.

(c¢) Find the position of the hummingbird at time ¢. 7(t) = (— cos(t) + 3, —sin(t) +
t, 63+ 2t — 1),

36. [14.4: 5-8, 9-20, 22, 23-25, 33-38, 41-42.]
Find the arclength of the parametric curves.

Page 8



