MATH 132 FINAL EXAM SOLUTIONS F13M132.4so0l.1

1) Use substitution to evaluate fo\/g \/ig’ﬁd:c
A)0 B)1 C)2 D)3 E)4 F)5 ()6 H)7 D8 J)9

solution: (u=z%+1, dz =2zdz) = f14 2u idu = 4u%\: =4(2-1)=4. (E)

2) Using integration by parts [z e* dz = f(z) + C, where f(z)= :

A) 3xe3$ B)3ze’ C) gze’™ — 1 D)3xed -3¢ E) yred —3e¥
F) 31x6 - %1635”3 G)ize¥ —5 €% H)3ze¥ —9e I) jzed — 1™
T X
J) e’ —3e
solution: (v = z, du = dz, dv = e**dz, v = %6335) = %:cei“ é edr =
sxe’” — 13 + C. (G)
3) Using partial fractions, find a solutionto [ gy yy 42 (2 > 3)

A) ””’(33’211) B) ;in(3557) O 5in(35) D) 5in(3iy) B) 3in(5)
F) Lin(22tl) G)Lin[(3z — 1)(3z +1)] H) in[(3z —1)(3z + 1)]

I) [(333 - 1)(327 + 1)] J) e3r—1 y p3rtl

solution: fmda: = f(% — %) dz = §n(Bz —1) — {in(3z + 1) =
gin(E=)+C. (0)

4) Find what becomes of the integral f —on + > dx, when you make the substitution

r= 3tan(d), 0 <O<F
A) [sin(8)d6 B) [cos() d0 C)fsm do D)f(os dG E) [sec*(0)do
F) [esc?(0)dO G) [sin*(6) df H) fcos )do 1) [( tan 0) +9) do
D) [(sec*(0) +9) do

9)2

solution: (= = 3tan(0), dx = 3sec2<e> cw) = | Gty =

sec?
IWZISGCz fCOS 0. H)
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5) Find the area of the region enclosed by the curve y = \/E and the line

x=2y (y= %x) :
N1 BL oY nt B P OY my ny e
\/z is always top, and y = iz

solution: Intersection points (0,0)and (4,2). y =
b} = -4=4. (D)

always bottom. A = f04(a:% —la) dr = 227 —

6) Find the volume of the solid obtained by rotating the region enclosed by the curve
y=2 \/E, and the lines y = 2, and x = 0 about the x-axis.

A B C)r D)F E)TF F)F G)2n H)F Din J)F

solution: y =2,/z and y =2 intersectat (0,0) and (1,2).Using the washer

method we get V =7 [, (4 — 4z) de = 7 (4 — 22) || = 27. (G)

7) Find the arc length of the curve = = 29%2, 0 <y < 1, to 2 decimal places.
A)1.57 B)1.94 C)227 D)2.84 E) 3.45 F) 3.92 G) 446 H)4.84 1) 5.17 ) 5.68

solution: ‘é—; =3y? = (j—;"')2 =9y = L= f01\/1+9y dy
(u=1+9y, du =9dy) = %fllou%du =122 |" =
2 (1032 — 1) = 2.268354 ~ 2.27. (C)

8) Find the value of the improper integral fol ﬁdm, if it converges.
A)0 B)2 CO)4 D)6 E)8 F)1 G)< H) 5 I)% J) diverges

. . b . .
solution: = ll)lm( —In(l—x) )= lim —In(l -b) = oo, diverges. (J)

—1 b—1

9) Find the solution to the differential equation % = 3t? e7Y, with initial condition
y(0) = In(2). 2 3

A)y =22 B) y=26" C)y =27 D)y =In(t?) +in(2

E)y =In(t*+2) F)y=2In(t’+e) G)y = (t+1)2+2 H)y=(t+2)

NDy=8+35 J)y=t+4

solution: [e¥dy = [3t?dt + C = €Y =3 + C. Initial condition is ¢ =0, y = In(2)
so e =C = C=2andweget e/ =t3+2 = y=In(t’+2). (F)
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10) Find the sum of the infinite series Y. (2 — 37).

NIB)I O D) B

[\Sl[e]
8

1N
=z

NgE

o
s 5 1 9 5/2 13 =
solution: = 5 Z = £ =5

n=1

o¢]
11) Using the fewest terms possible, approximate the sum >~ (—1)""" 5 with an
n=1
error of less than 0.25.

A)1/3 B)2/3 C)1/4 D)1/2 E)3/4 F)1/5 G)2/5 H)3/51)4/5 J)1

o0

solution: Zl(—l)”HnQLH: s—:+ 45—+ ... 1 <025and 35 > 0.25,
n=
so approximation will be the first 3 terms, % - % + 13—0 = 14—0 = % (G)

12) Find the complete interval of convergence (either absolute or conditional) of the
power series ) % .
n=1
A) —2<x<2 B)—-2<z<2 ()-2<zx<2 D)-2<zx<2
E) —4<z<0 F)—-4<z<0 G) —-4<zxz<0 H)-4<z<0

I {0y J) {-2}

‘(I+2)‘n+1 n2" _ 1 n M
(D)2 @2 2l + 2| 5 <L

lz+2|<2 = —2<:c+2<2:> —-4<x<0, R=2, a= —2.

solution: Ratio test

7 1 0 7
Now check endpoints : 2 =0 Z e @ = > % converges.

n-2"
n=1

L+1 7

71 0 T
r= —4 Z(l)mn Z(I)QH diverges, —4 <z <0. (G)

13) If > a (z—1)" isthe Taylor series of f(z) = In(1+x) centered at a = 1,

n=0
then a,=:
Ay B =1 O)LED) —% B)§ F) —5G) 5 H) —% D& J) —4
solution: f'(z) = 14 = (L+2)7", f'(x)= —(1+2)2 f"(x)=2(1+z)"

Pry=3=1, a=Lf=



132F13.4s0l.4

14) Find the Taylor polynomial of order 6 for z- sin(2x) at a: =0.

A) 22 —4x +8x6 B) 2a? Y4325 O)da? - 32+ 2

D) 42* — 3a' + £2% E) 227 — 15x4 + 325 F) 2:c2 — 16:0 + 26
G)4x— x+x6H)4x— T4 228 1) 227 — 32 —|—1456

J) g 4 + 13—65(36

solution: sin(z) =z ‘g,)—? T = e . sin(2x) = 2x 23 Sz
a:sin(2a;):2x2—%+ sfb— ..... . So T, = 2x* —39:44—145 6. (I)

15) Using the Maclaurin series for sin(z?), approximate fol sin(x?) dx,
with an error < 0.002.

A)0.109375 B)0210432 ()0.309524 D)0.465732 E)0.543876

F) 0.623149 ()0.743987 H) 0.841762 1) 0.954129 J)1.097658

. . .3 por; 7 . .6 210 114
solution:  sin(zr) =z — 5 + ‘g, — L, 80 sin(z?) =a? — & + L — Lo
1 . 9 . x_ M B xis T

Jo sin(z?) dz = 93 - + BT T e dr = 5 — 5+ 1339 — 75,600 s

11 1

s~ =t T — 757600 + ... 42 > 0.002 and 1320 < 0.002, so approximation is

11 _

35— 1 = 0.309524. (C)

16) Find the Maclaurin series for the function 17%‘;(“@2)
o0 [e'9) o0 o0
(_1)n x27z+2 (_1)n x27z+4 (_1)n T 2n+2 n 2n+4
A Y Smr B)X S O X Seane D)X Sear
n=0 n=0 n=0 n=0
o0 . o0 . o0 o0
(71)n 3n—1 (71)n 3n+2 ( 1)n 3n+3 n -171+2
E) Z 37le F) Z (3n+x1)! G) Z (2n+2)! ) Z 27L+2
n=0 n=0 n=0 n=0
) _1)n ( 2n+1 0 2n+2
N > SEE D S
=0 n=0
solution: cos(x?) =1— (22.)2 + (lj.)4 (I;)b +..= 1- 3_? + i_f - xa_lf +
2
1-cos(@?) = - F 4% - TG gigo =
9]

_1)n 1"1n+2
> gy (1)
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17) Find the Taylor series for f(z) = 22% + 2% + 32 — 8 centeredat a = 1,

A) =2 +9(x—1)+8(x—1)2+4(x —1)% Isolution: f(1)= —2,a9= — 2.
B) —24+6(x—1)+12(x -1+ (x—1)* | f'(z) =62>+22+3, f/(1) =11,
C) —24+11(z-D)+7(z-12+2x—-131 a =11. f'(z) =122 + 2,

D) —2+46(x—1)+4(z—1)*+6(x—1) | f'(1)=14, aa =3 =7.

E) =2+ 11(z—1)+10(x—1)2 +4(z — 13 " (z) =12, f'(1) =12,

F) —248@z—-1)+6(z—12+(z—1)* | a3=4 =2
G)—2+1(z—1)+7x—-1)2+6(x—1)* | Taylor Series= —2+11(z —1)
H) —2+6(x—1)+7(x—1>+2(xz—1)3 | +7(x — 1)% +2(z — 1)3.
I) =2 +8(x—1)+12(x—1)2+4(x—1)3 | ()

J) =2 +11(x — 1) + 10(z — 1)? + 8(z — 1)*I

o0

18) If sec(x) =) a, (x — )" isthe Taylor series for the function sec(x),
n=0
centered at a = 7, then find the coefficient as .

A) V2 B)2+\/§4 C)2v/2 D) 2+2V2 E)1+2/2
F)1+v2 G)% H) 2 DE2 0)3/2

solution: f'(x) = sec(x) tan(x), f’/(/,)r— sec(z) tan®(z) + sec?(x),
(5 =vV2+2V2=3v2, ay= L0 =32 (1)

19) Using the Binomial Series, (14 z)™3 =1+ Z (7%) 2%, find the ag term

in the Maclaurin series of f(x) = m = Z ai "

A)16/9 B) —16/9 C) 24/27 D) —24/27 )24/9 F) —24/9
G)64/81 H) —64/81 1) 112/81 J) —112/81

solution: (1 + )% = 1+(_%)x+( )sc +( )sc L=
1—3z+ 227 - 4 3+ ..... = )1/3:(1_233)—%:
1_%(_2x2)+9( ) ( 2x )3 ..... —1—|—2x2—|—8x4+112 x84

So ag= 2. (I)
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20) Using the Alternating Series Estimation Theorem, and the Maclauren Series for
cos(x), approximate fo 1‘;—“())d:c with anerror less than or equal to 1x 1077 .

A)0.423367 B)0.432765 C) 0.443876 D) 0.457627 E)0.463333
F) 0.476667 G)0.486389 H)0.496667 I) 0.515233 .J) 0.526667

. ,‘2 . 7.0 8
solution: cos(z) =1— 7 + o -Gt E
2

8
1—cos( ):3,—4,4—6,—%4—....

1— cos z 28 _z 2 A 1 v
f (—=— ) 0 2! - 4! +a st dr=15— 5%+ 3600 552210 T o l, =
1 1 1 —6 Zs
2 72 + 3600 282 940 T - ss2.0a0 ~ 5-04x107" < 1x 1077,

~ 2.78x 107" > 1x107°. Approximationis 3 — =5 + 3555 ~ -486389
(G)

3600



