Name: Tinal 2018 SOLUTION

Instructor:

Multiple Choice

1.(6 pts.) Let f(z) = 16_-2611' The inverse function f~!(z) is
w In(z — 1) — In(1 + 2z) (b) In(l—z)-Ilnl-22
In(1 - 2z) — In(1 + 22) (d) In(l-2z)—1In(1-2z)

(c)

() In(z—-1)-In(1 - 22)
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2.(6 pts.) Let f(z) = (3+z)e™™. Find (f~1)'(3).
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3.(6 pts.) Evaluate the derivative of
f(z) = 2arctan(arcsin(v/x)).

(Recall: arctany = tan™!y and arcsiny = sin~1y. )

(2) m(lj arcsin(z)) (b) 2m(l+— [larcsin(\/i)]?)
M M(H?mcsin(ﬁ)]?) @ M(H— :rcsin(ﬁ))
©) 2\/2——:16_2(1-|1-arcsin(\/5))
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4.(6 pts.) Evaluate the limit

lim(1 - sin(z))%. = L.
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2
5.(6 pts.) Evaluate/ zInzdz. Inb(/«/aﬁan lyWJS
1

(a) In(2)-—-1 (b) 4 (c) 1In(2)

}7}( 2In(2) — 3 (e) 4In(2) —4
L
0= e’nx dv- ady gX-PhXO‘X = O%Xz/{)")( - fj X dx
du= = dx - 1yt '
X vEgk :[—' X Ao x - 112]2
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[a @) [2) ~i@zi)] [o-iw]

6.(6 pts.) Evaluate the integral = 4 (n (2) al +L—; =2 p“(QJ 12

/ tan’ 6 sec? 6 db.
(Note: The formula sheet may help. )
tan®0 tan36 tan'd tan24
i}{ =+ +C (b) ——+5—+C
3 5
(c) ta‘; e @ = bic

sec®f secd
(e) = + 3 +C

b wshnd Sde=sl0do G [l 053 dp< [1adt %0 (sl bdle)

;ydwn]é? (IHzmzé) (@eczéolé) = flf(” u})du = fu,z Y dw

= w -+ .’.K - fam> &
3 -_ l‘, = ) — e ._' C
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7.(6 pts.) Evaluate the integral |
| Note that S
(Recall: arctanz = tan™!z and arcsinz = sin™! z.) (U( do !Pa,(hob( ,{’Yd(/hm :
- A Cyt
() Inz+ —Tl- +arctanz + C (b) % —arctanz + C Xl(xwﬂ) - X + —)% + :,1:“)’
-1 . .

:036/ - —arctanz + C (d) In(z®)+arcsinz+C o A=0, 8 = i) C=0
(e) l+ln(a:2+1)+C' D:Tj_ >
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f’J‘—‘U : fi— dx -f - = |-l - adun(y) t¢
(x4) y* Xt X

—

8.(6 pts.) Which of the following gives the trapezoidal approximation with n = 6 to the
integral

s _ -0
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9.(6 pts.)Determine whether the following integral converges or diverges. If it converges,

evaluate it.
3 0 3 2
2 = 2 Iyt — dx
2 .’L‘3 3 X X 3
13 s " °
(@ 1 b) 3 ’
2 -1+ C
74 The integral diverges. (d) 2In <%> )’(3 (1)( - 2 *
5
() 36 { -

10.(6 pts.)Evaluate the integral

/z N Tl—)—d
(a) 0 (b)  The integral diverges.
() —In2 o fg
© 3 d
v = dux Tl e - [ Y f.:u.j
du = 1 dx S Hm 0,2 U D W)
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11.(6 pts.)Compute the distance covered by a particle moving along the curve y = 53:3/ 2

from the point (0,0) to the point (4, 8).

14 1
(a) 3 (b) 5E (¢) In4
}yd §(5\/5 _1) (€ (v5-1)

: %x%/ﬂ 2 ”_l_‘ﬁ’: 'g(_%)x'n = \&‘

e [T g e,
: §[5%~1]: tlss™a] <2 (s -1)

12.(6 pts.)Which of the following are the orthogonal trajectories to the family of curves
?24+22=k?

W y=c’ (b) ¢ —2’=c

(c) ¥+2°=c (d) z=+V2y
() z=y+c

A eaf) - A(8) o Dor iyl co o de gy
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13.(6 pts.)The solution of the initial value problem
vy =y+a’sinz, y(w)=0

is given by )(g ,: y + ngfn)(
2,

(a) 0 e X(YI-J’ = X 8inX

(b) y=usinz o 2’ 1 - yenx )=,
T}zQ/\ y = —x(cosz + 1) X ()\(y): XSIRX
(d) cannot be determined from the given information T T (X)— eS’P(x)A ¥ eS ‘)—(’a( ¥ g(’nl)( /

y — W)= = <
() y=m+axcosx | , _ e\on I’>I<J _ N XZO,L
We y /zwx/é ) <,;é’> = ; (Xém}() [+1 X

/
& (,:_f) :(9?0( 4 ;“r = -wsx +C (5 j = -xws X +CXK
T e C= -1 .

qﬂn):o L~JJ C):’W(*/)‘fﬂc e ~TC:=
So) ’lé:~><wSX—~x @Ly:fx(wsxﬂ)J

14.(6 pts.)A certain interest rate in the economy, denoted by r, changes with time ac-
cording to the differential equation

a’z =01(5— f').

If this rate is equal to 3 to use Euler’s method with a stepsize h = 2 to estimate its

value in 4 years from now.
(a) 15 \(}zri 3.72 (c) 18 (d) 3.5 (e) 34

(o) =3

(=342 (00(s-») =3+202)= Jrou =3y

) = 3+ 2 (00 (5 -3 = 3.4 v 2(oN(16) = 3.4 +(0.2)10)

34 +2 b
j0 10
=34 + 32
8 o

=34+ .32 :|3.§l2
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15.(6 pts.) Consider the following sequences:
2

o {crgh)n, e (L e ey

Which of the following statements is true?

) Sequence II diverges and sequences I and III converge.
b)  All three sequences converge.
%« Sequence I diverges and sequences II and III converge.

(d)  All three sequences diverge.

/\
\_/

Sequence III dlverges and sequences I and II converge.
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17.(6 pts.) Consider the following series
302+ 2n+1 = n? = 3"
—_— I
(1) ; 2n2+n (1) ; nd+1 (111 ; 2(nt)
Which of the following statements is true?
(a)  Only I and III converge }( Only IIT converges
(c) All three converge All three diverge
(e)  Only II and III converge 5
In"tdnt/
CJ_) CINU’;/{) b‘j Jest ((f D;\/vrj,zmw : /g - = 2 O
) R
) overgn by )inu Tt wiph b, - ) n n
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18.(6 pts.) Consider the following series NIa hi|
=\ sin(n?) ® (=1)
4 11 _

) ; n?+1 un z:; Jno1

Which of the following statements is true?

(1) is absolutely convergent and (II) is conditionally convergent.
(b) () converges and (II) diverges.

() (1) and (II) are both conditionally convergent.

(d)

(e) (1) and (II) both diverge.

(
(I) and (II) are both absolutely convergent.
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19.(6 pts.) Find the radius of convergence R for the power series

= (Bn+2)(z+1)"
7;1 57(n+1)

() R=3/5 (b) R=5/3 KX R=5 (d R=3 () R=1
Jn LB 22T 1™ 57(41) < o (3045)(n0) 1
noee 5m'(nf2) {3»’»4'2)4;””" W2 5(nt2)(3nt2)

2 .
= [xtl] i 307 fowsen Jorms of n _ /qui); [%+/] /|
Az |5ntﬂfwm4wmffn“ 5

=

= ’“'liif - Ri

20.(6 pts.) Find a power series representation for the function

2
(9 —z?)
in the interval (-3, 3).
oo 2n X on(..2n ot
@ 32 w T @ Yo
n=0 n=0 n=0
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21.(6 pts.) Which of the power series series given below is the McLaurin series (i.e.
Taylor series at a = 0) of

cos(z2)?
o) i 22n (b) i(—l)n$47l+l f’:
"= = (n+l) .
@ f:(g;ln \/ééi s Jrgtn
n=0 n= 0
YL ;B
We L - T " X’?‘ o (K )
now oS % y\:Zo ) o 50) (s (x) Z( @7»«)’

Z.L @ @ﬂ'

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

o ] o ()
off(l)—(l_l_)g at a = —17 4("7(7() £ /'D
(a) 1+20+32%+ds N e i
2

(b) —1-+£m+—:im +i933 = -3

5t et 5t h=l +2()-0) 24

1 2! i 3! 1 4! 13 4 2
(c) §+§§(l+) 24(I+) 2(z+) n=. 6('*)() g J

12 3 4 !
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23.(6 pts.) Which line below is the tangent line to the parameterized curve
T =cost+ 2cos(2t), y=sint+ 2sin(2t)

when ¢ =7x/27

(a) y=-z+3 sz/ y=4z+9
(¢) y=-4z-7 (d) y=z+3
(6) y=1

dir Ayl ot 4o (24 Lotul) oy Ly

O(X Ol)(/ou /t:ﬂ/}_—- "Sl'ﬂf"q'S(/l(Té/f:"/z ‘j_—q_,o ~
AD)= ovat)=-2 ()= {+)0= 4

Fq of tangard” dine y-i: 4(x -(2))= Y= By + %+ @t;itq)ﬁgi

24.(6 pts.) Which integral below computes the length of the parameterized curve
z(t) =1+e*, y(t) = sin(2t)

for0<t<1?

/01 v/2e2 4+ 2 cos(2t) dt (b) /01 \/(1 + e2t)2 + sin®(2t) dt

\(73@/0]\/4e4t+4c052(2t)dt (d) /det
/01 V(1 + €2) + sin(2t) dt
| :
zzj @) () A f J@ V't Q) dt
S \[:ZH 4 (9417’0@
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25.(6 pts.) Find the area of the region enclosed by the polar curve r = cos(26), 0 <
0 < 2m.

(Note: The formula sheet may help here.)

(a) o2n (b) 2 4, g (d) % () =
T 27
*\sz—'r'ldé: 1 wP(26) db :j J(\mg%) 1
o & ) 2 L 2

o

:igaﬂ(\ww 6)do < ;’f /6 +4‘sw4ejzv - [,9”] T
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The following is the list of useful trigonometric formulas:
sin®z 4 cos’z = 1
2

1+ tan’z = sec’z

1
21 = 5(1 — c0s 271)

sin
2 1
cos‘r = 5(1 + cos 2z)

sin2z = 2sinz coszx

1

sinzcosy = E(sin(x —y) +sin(z + y))
1

sinzsiny = §(cos(a: —y) — cos(z + y))
1

cosTcosy = §(cos(:c —y) + cos(z + y))

/se00d9=ln|se09+tan€|+0
/cs09d9=ln|csce—cot9|+6'

/c3029d9= —cotz +C
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