MTH112 — TEST 3 Solutions

Name:

HONOR CODE: On my honor, I have neither given nor received any aid on this exami-
nation.

Signature:
Note: Show all work on exam in order to receive full credit.

1. Integrate:

7 1
® | eroe=g
Alle+1)+B/(z—-2) = 1/(z+1)(xz—2)
Alx—2)+Bx+1) = 1
r=2 = B=1/3
r=-1 = A=-1/3

Hence,
7 1 .
/3 GrDeoy @ = (U3l 1= nle - 2]
_ lln x—2}
3 r+1 3
e In(5/2)
= §(1n5/8—1n1/4)— 3
1
(b) /:17(3:+1)($+2) d
Ale+B/(x+1)+C/(x+2) = 1/z(x+1)(x+2)
Alz+1)(z+2)+ Bzx(z +2)+ Cx(z+1) = 1
r=-1 = B=-1
r=-2 = (C=1/2
r=0 = A=1/2



Hence,

1
/m(:)s+1)(g;+2) dr = (1/2)(Infz]+ Iz +2[) —Infz + 1|+ C

X

© [ aonmrar

B/(z—3)+C/(x+2)+ D/(z +2)?

z/((x — 3)(z +2)%)

Bz +2C(x —3)(z+2)+D(x —3) = a
r=3 = B=3/25
r=-2 = D=2/5
022 = =-B
Hence,
x—3 —2

+C

/ - da:—iln +
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522 4 3x — 2
d /—d
(d) 3 + 222 x

AJr+ Br* +C/(x+2) = (52 + 3z —2)/(z + 227)
Az(z +2)+ B(x +2) + Ca* = 52>+ 32 —2
r=0 = B=-1
r=-2 = (C=3
5> = A+C=5=A=3
Hence,
24302
/%dm - /z/a;d:c+/—1/x2da:+3/1/(x+2)d:c

= 2Injz|+ (1/z) + 3In|z + 2|+ C



2. Integrate:

(a) /x\/4 — 22 dz; Let uw = 4 — 22, then du = —2xdx, so,

/x\/m dv = (—1/2)/\/ﬂdu

= (13’ +C
14— 2?3

- =7 .c
3 +

(b) / V3 — 2x — 22 dx; Complete the square:

3—2r—2=—(z+1)*+4
Let u =x + 1, du = dx, then use formula 30:

/\/3—2x—x2da: = /\/4—u2du

= (u/2)V4—u?+ (4/2)sin " (u/2) + C
(x+1)v3 -2z —a? L+l

= + 2sin

C
5 +

dx; Let 3x = u then use formula 41:

o [t

/(\/9x2—4)/xdx = /(\/u2—4)/udu
= Vu2—4—2cos ' (2/u) +C

972 — 4
= \/9x2—4—2tan_1%+0

x
(d) /(372+4)5/2 dr; Let u = 2% + 4, du = 2xdz:

(1/2)/1/u5/2du = (-1/3) (1/u*?) +C
—1

= 3@rapn



3. Integrate:
(a) /sinx+:c5 dx
/sinx+a:5 dr = /sinxdm—i—/mjdx
= —cosx+(1/6)2° +C

(b) /Hi Vxx+4 du

1+ 4
/%dw = /1/xdx—|—/\/x+4/xdx
x+4

= /1/xdx+/mdx

1 1
ST A Ry
/ Jxdx + — T+ T x

Integrate term by term, using formula 57 for the last integral:

14+ vx+4 vVo+4-2
———dr =1 2 442In|—/————|+C
/ . r=1In|z|+2vVr +4+ n‘ — T +

(c) /Wsinx + cos(1/2) tan(mwz) dx

/wsinx—i—cos(l/Q) tan(mx)dr = 7T/sinxdm+cos(1/2)/tanu(du/7r)
—mcosx + cos(1/2) In|secu| /7 + C
= —mcosx + cos(1/2)In|sec(nz)|/m + C

@ [+ Vo2 do

/(1+\/E)2da: = /1+2\/5+xda:
= x4+ (4/3)2%2 + 2224 C



4. Integrate:

1
(a) / dx; Use a rationalizing substituion u = /z,u® = x, 3udu = dx:,

Ve
3u?
/u3—udu = S/U/(uz—l)du
= 3/A/(u—1)—|—B/(u—|—1)du
— (3/2)/1/(u—1)+1/(u+1)du
= (3/2)In|u®* —1|+C
3In|z%? —1
3™ —1]
2
(b) az—l—l dr; Let v = o —1L,u?> + 1 = 2,2udu = dz, then substitute
1
V2w = u:
3w —1 V2o
der = / 2u du
r+1 o u?+2
1 2
= 2V2 2w dw
o w+1

1
(c) /7 dr; Let u = \/x,u?* = z,2udu = dz, then use formula 55:

V1+ vz

/1dx _ 2/udu

V1+ VT vVi+tu
= 2((2/3)(u —2)V1+u) +C
= (UBWr-21+Va+C



D.

Ve +1
Y —1

term:

dz; Use a rationalizing substitution, divide and integrate term by

Vo +1 u+1l_ .,

- 3/u2+2u+2+2/(u—1)du

= W+ 3u+6u+6nju—1/+C

= 2+3(Y2)*+ 6z +6In|Jr—1]+C

(a) Factor z* + 1 as the difference of squares by first adding add subtracting the

same quantity. Use this factorization to evaluate:

1
d
/x4—i—1 .

et 1= (22 +1)? = 227 = (2% — V22 + 1) (2 + V2z + 1).

The factorization is

Use partial fractions, complete the squares, and integrate term by term. I
used the computer program Mathematica to calculate the solution:

/%dw = (2tan" ' (V22 — 1) + 2tan" (V22 + 1)
T
—In|l — V2z + 2%+ 1In |1+ vV2z 4+ 22|)/(4V2) + C

(b) Integrate:

/e27 cos(3z +4) dz
Substitute v = 3z + 4, factor out the e¥ and use formula 99:
/e” cos(3x +4)dx = /e(“_4)/3 cosu (du/3)

= (1/3)6_4/3/6“/3 cos u du

u/3

- (1/3)6_4/3 ((1/2)24—1((1/3) cosu+sinu)> +C

= (3€°/10) ((1/3) cos(3z 4+ 4) +sin(3z +4)) + C



(¢) Write out the form of the partial fraction decomposition for this function: —
do not determine the numerical values of the cofficients:

1

x6 — 3

1 1
b — a3 (r—1)(a?+z+1)
= Az +B/2* +C/e*+D/(x — 1)+ (Bx+ F)/(a* + 2 + 1)

(d) Find the limit:
. Inlnx
2o /1

Use L’Hopital’s:

i Inlnz lim (1/Inx)(1/2)
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