EXAM 3

BLAKE FARMAN

Lafayette College

Answer the questions in the spaces provided on the question sheets and turn
them in at the end of the exam period.

It is advised, although not required, that you check your answers. All
supporting work is required. Unsupported or otherwise mysterious answers
will not receive credit.

You may not use a calculator or any other electronic device, including cell
phones, smart watches, etc.

Name: Solutions

Date: November 22, 2019.
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INVERSE TRIG FUNCTIONS

1. Compute
/ 2x da
1+ x4
= X z
duz 2xd
AxdX = f du_ GfC%dm(u +
Le(x*) Hu® e

= | arctan (x"-) +C
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AREA AND VOLUMES

2. Compute the area of the region bounded by f(z) = —2?+2x+8 and g(z) = 22*+2x—4.
{(x) O:{(%)'%Cx): ~X%2x48 — 2x%-2x+q = ~3x*+12

=r Zy2=12 =% X°=4 = x=%2
9]

2 f ({ ()-40) )dx :_: f (-3*t12 )dx
Z = ijé%xzﬂz)c!x
= z(xgloz + IZx/j)
=2 (—[9-0) + I2(2-e>)>
= 2 (-%+2¢)
ezl

3. Compute the volume of the solid obtained by revolving the region in the first quadrant
bounded by the lines * = 2, y = x + 2, and y = 2 — = about the x-axis.

T Arm of Cmes 'SeL-L'o/\ "
(2,4)
w1 Kx)= 7 (2)* - 77(2%)*
= Tf&z#x f’f)-(%‘/xﬂ(")]

= [ Xt +gx—x1

CroS%’—SZLJﬁd’\

(X/ X2 )
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INTEGRATION BY PARTS

/x2 cos(x) dx

4. Compute

W= X% v= sn(k)
An=2v  du=CoslxMy
=X V= ~Cos(x)

[xPastady = X7sialk) — 2[xsinGady dady e Slickle
= x%sinly) — Z(’KCOS(K)’ / ~@s(xldy )
= x?sinly ) + 2xcoslx) =2 f 3ddy
= @—f Zxcos(x)~ 2sinlk) + cz
C‘MC)ﬁ ’ c% [)(25[066)42)(@5{)() ~ ZSin(x))

= 2xsinlc) + X s(x) + 20s5(x) ’ZX&V\(%) ~20os(x)
= X%o3) v
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PARTIAL FRACTIONS

/ 16x + 22 q
T
(2z + 3)(4x + 5)

lox+22 _ A B

e

(2543) (4w ) 43 Yx+5

5. Compute

= léxt+22 = Altus) + B(2x3)
3
_gl—é:(‘%)ﬂz =-20122 =2 = Ab)+ B(2(=)+3) = B '%L%): B
= B=1{
X==
T o (%) 422 ~24rz2 = -2 = A(1Z)+5) TR)

= A(-615) = -A
=> A:Z,,

lex-t22 v — /—J i
(2543)(dxss) 43, o Ux+5 C&

Z[ /2x+3] ; il ‘/z+5/+c
///m fo3’ A ‘MS‘J

aﬂl{ ! ;%C[/ZL/ZWS L/st)/ Z oy 4 _ Exto)t (swiz)

a3 s (2x43) (4,@5)

= lexr2z
(Z42) (1¢>) 4
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APPROXIMATE INTEGRATION
Use the function f(z) = 23 — 2 + 1 to answer Problems 6 and 7.

6. Use the inequality
K(b—a)?
24n?
where | f/(z)| < K on [a,b], to find the number of intervals needed to estimate

/0 ' fa)da

using the Midpoint Rule with an error less than 1072

|Eyv| <

{10=3¢~1
') = &x
)@(lg 6(4)=24 on Lo4]

_ 3 gz
’tﬂié%ﬁl 5“;,%‘ lo®

= y3p2en’
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7. Use the Midpoint Rule

M, =Y f(@)Az, =
=1

Ti 4+ Xi—1
2

with n = 2 intervals to estimate the value of the integral

/0 ") de.

= X —
AX=4o- 4. o {li=xeh

p

X =0 X%=2,X =1

’—’:Z"’O: :2-"(/:
==, Nk T =3

i(‘): )= |, f(g),z;fsﬂazs

fo =[O +6)]2 = 2 2~E
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IMPROPER INTEGRALS

S|
/_ooch—i—ldm
2
fxzﬂdx - /XH

- 00 €>>°t

/Z’W [&rc%an (0) - arctan (b)]

8. Compute the improper integral

6 -(Z)

el
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DIFFERENTIAL EQUATIONS

9. Solve the inital value problem
;o 322

— 2 92) = 2.
v=5, y(2)

Ryt o
— ! 2_ 3 34C

2% = 2740 => Y= §HC = (=y4-5=
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PARAMETRIC CURVES

10. Sketch the curve parametrized by
r=t+2, y=t—-t —-1<t<1

and indicate with an arrow the direction in which the curve is traced as ¢ increases.

Y= EGz1)= 1t (t-1) = G=2)(x-1)x- 3)
on \f/ﬁ\Q IIAJ—G'UG»I

—|et=x2¢]=>"t2£XENHT
=2 1 £X£3

(2;0)

TN X
(1,0) (3,0)
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POLAR COORDINATES

11. Sketch the rose r = cos(20), 0 < 6§ < 27. Label the tips of the petals and draw
arrows to indicate the direction in which the curve is traced.

(ACD @’@ f{@ ‘@l@‘@ ((@(
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SEQUENCES

12. Find a forumla for the general term of the sequence {a,}>° , assuming the pattern
continues, then compute the limit of the sequence.

{1,@,3/3,6/1,\5/5,...}
Q= QI_VT: ﬂ%‘
. LH ul
Joi L) o ) 2 e s e

N
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GEOMETRIC SERIES

13. Assuming that the pattern continues, compute the sum of the series

3 3
12464+34+2+°4...
+6+3+ 5+ +

/ l2 2

>0
! n-)
2t bt 342 A3 ¢ = ) 12(3)
n=i
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THE INTEGRAL TEST

14. Use the Integral Test to determine whether the following series converges or di-

verges.
>
— n?2+n

1—
{Hint: ! _ 7 + $}

2+ 2+

/K‘M%f_,,d%t%%é

=0 ) XX L -0 ,f%/ f%m i
. 7@
- i [
- éfgx @Jx‘/f /j«/xﬂ//fz

- éé”;” @/«(é) ~/«(:))~ %/ﬂl/-ﬂ&/)j
= Zm G/?z(e’ff) %/z)j

£—X

S0

X 20
< ! Ly
Z pn [COnuerges lgecm% | f Xy K G ges.

nN=i
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THE COMPARISON TESTS

15. Use either the Comparison Test or the Limit Comparison Test to decide whether the
following series converges or diverges. Justify your answer.

Z n—i—l
—~V8nT —2n+1

- /ém lgnt Sn4
Sy
N9 S SpF -2t F-On|

= e (3 3 7\8”
V17 n ~nt) Sn*2ntl
—_ 3 = 3
2 430

N

SD bé':llﬁ\ SeriesS (Z, /9,\ S & ?‘ng'esj P>I)‘
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ALTERNATING SERIES

16. Decide whether the following series converges or diverges. Justify your answer.

>0

2 x _ d _y
A eX T gy ke =
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RATIO AND ROOT TESTS

Determine whether the following series converge or diverge.

17. i% Divdgzs loy Yo Kkis Testi:

/éA )(MI)SZNZ [o™! _ /ZM N |

n-no | 10™? n S¢ RSV
W, 28 25 5|
- 7 4 ID |O

62"’*2 'Ova

17
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POWER SERIES

19. Determine the radius and interval of convergence for the power series

3] nﬁl‘n

n=1

/ﬁ'm )(l)’”l D R /ZM T lx,m/
>0 [y GU"'%”X"/V o " L "

= m;o N \r%; - ‘/MV:‘HX}q

=7 lz&)éﬁ’

— / N :
X (- i) f’;l‘ S & A{veﬁfenjr P €S

___/ 5 29 0 o
AT Z(’) I(q _ /(: COVLU‘&BQSEV\/_Q‘Q //5,,_ ‘]

n—)

, , _ b |
G\ ) f/LCr’eaSmg/ SO l?,]“ _\]’_—n‘ 1S dQC(egLSz aer

L, =
X
?oclfus ogy Con\l%( g@/\@. '- @

IrLe( \)Cl' b? W‘?mc@:m




