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MAT 101
MATHEMATICS FOR SOCIAL SCIENCES

INTEGRATION 2
Solutions of Selected Problems from Sections 15.1, 15.2, 15.4, and 15.7

Problems 15.1 (page 688)
Suggested Problems: 1-29
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pual=

J- 12 1oy —\;1+4X_J-[1+4:f] 12y
1 5, N1+4x 2 2

y=——e ", 3
2 =6x/l+4x—(1+4x)2 +C

~ —5x o

[ xe™5" dx = —L—j—ieﬂ* dx = JAx—1[6x— (1+4x)]+C

’ 5 5 -
e oY obx =(2x-1DJdx+1+C
=——+——+C
_3 3(—?) 14 j3r+ad‘f
€ Sx f_l .]+ . 82_
5 1 5) Letting u =3x+ 5, dv= e 2% dx, then du = 3dx
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16. jf 2x6 ¥ dy

Letting u = 2x, dv= g 3x dx, then du =2 dx and
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20. j(ln X 2dy

Letting 7= (In X]2 , dv =dx, then
dir = |:21an| dx,v=nx.
X

j{lnx dx= X(ln,ﬂz j Zlnxdl}

= x(In x)* — 2 [ In(x) dx

For rln(x) dx,letu =1nx, dv =dx. Then

dn[l ‘ dx,v=2x, so
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Thus j(lmj%x:x-_(lnx)?—21n(x}+2}—c.
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Letting 1= xe*, dv=(x+ l)_2 dx , then
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Problem 15.2 (p. 694)
Suggested Problems: 1-28

R X+5 xX+5 A + B
“-1 @=-Dx+D) x-1 x+1
XY+5=Ax+ 1D +Bx-1)
Ifx=-1thend=-2B, or B=-2.If x=1, then
=24 0orA=3.
2
Answer -
x—-1 x+1
4. 24" 15 =2+ —10x-15 (by long division).
X +5x X +5x
—10x-15_ -10x-15_A B
Y5y x(x+5)  x  x+5
—10x —15=A(x+ 5)+ Bx. If x =0, then
—15=5A, or A=-3. If x=-5, then 35 =-5B,
orB=-7.
Answer: Z—E— ! -
X x+5
2x+3 A B C
6. —— =4+ 4+ —
Yx-1) x ¥ x-1
2x+3= Ax(x-1)+ B(x—1) + Cx*
Ifx=0,then3=—B, or B=-3.If x =1, then
5=C.Ifx=-1then1=24-2B+C,
=2A+06+5 ordA=-5.
5 3 5
Answer: ————+——
x ¥ x-1
2. 2x—1 _ 2x—1 _ A N B
Pox-12 (x-49x+3) x-4 x+3
2vx—1=A(x+3)+B(x—4)
Ifx=-3then-7=-7TB,or B=1.Itx=4 then 7=74, orA=1.
2x—1 1 1
dy = o)
'l Zx-1z H x4 +X+3,J '
=In|x—4|+In|x+3+ C = In|(x—4) (x+3)|+ C
n 7(4-x°) O T2+x0(2-x

(-4 (x-2)(x+3)  (x—4)(x—2)(x+3)
 7(x+2) A B

T (-4 (x+3) x—4 x+3
—Tx+2)=Ax+3)+B(x—4)

g W+5 _Ax+B Cx+D
e R G

3¢% +5= (Ax+ B) ¥ +4‘_]+ (Cx+ D)

3x° +5= Ax’ + BY’ + 4A+ C)x+ (4B+ D)
Thus A=0B=3,44+C=0,48B+ D=5, This
givesA=0,B=3,C=0,D=-7.
Answer: 23 —- 7 5
X +4 (r2 +4]
Tx+6 Tx+6 A B

L = = —+

Y23y x(x+3) x x+3

Tx+6=A(x+3)+Bx

If x=-3, then—-15=-3B.,or B= 5.

Ifx=0then6=34 ord =2

10

7x+6 ‘25
(el [l L
=2In A1+51H|X+3|+C
=In|* (x+3)°|+C

Ifx=-3 then7=-7B,orB=-1.If x =4, then -42 =74, or A = 6.

| T4 -x°)
S x—-D(x-2)(x+3)
= —61n|X—4|—ln|X+ 3|+ C

dx = ’H_—ﬁ+_—l\ dx
L x—4 x+3)

- —ln‘{x—d}ﬁ (x+ 3}‘ +C
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2% 30 +2x-3_ 3P +2x-3 A
20. = ==

B
2= 2u+)x-1) 2

38 +2x-3= Ax(x+ 1) (x=1) + B(x+1)(x=1) + C¥* (x=1) + D¥* (x+1)

Ifx=0,then-3=-B,or B=3.Ifx=-1then-2=-2C, or C=1.Ifx=1,then 4=2D,or D =-2. If x =2, then
—23=06A+3B+4C+ 12D, -23=06A+9+4-24 orA=-2.

C D
e
1 1

c=3x +2x-3 (-2 3 1 -2
7(}1 = e d
| (-1 : H Y+,y2 x+1 x—l,_.l g
3 x+1
=2In|x—Z+1n|x+1|-2In|x-1+C =—Z+1 c
n| X+n|v+| n|x-1+ ,v+n 2o’ +

5x'+9x°+3_ A Bx+C, Dx+E
¥ +)? x Al ()P

5x0+9x% +3= A(X* +1)% + (Bx+ O)x(x* +1) + (Dx+ E)x
= A(x* + 2 +1)+ (Bx+ O)(x* + x) + Dx* + Ex
(A+B X'+ P + 2A+B+D)x* + (C+ E)x+ A
Thus, A+B=5,C=0,2A+B+D=9 C+E=0,andA=3. ThisgivesA=3 B=2,C=0,D=1,and E=0.

+9x°+3 J |
'[”rz:l W= H__Yz-i-l rzilz‘
=3In|x+ ]n‘r2+l‘ 1}+C
o+
:m‘ﬁ (x? —1}‘— 2{x21+1} LC

12x° +20x* +28x+4 _1( Av+B _ Cx+D)
3 +2x+3) (¥ +1) 3lxf+2x+3 A 41

12x° +205° +28x+4 = (Ax+ B) (x> +1) + (x* + 2x+3) (Cx+ D)

= (A+CO) X + (B+ D+20)x% + (A+2D+3C) x+ (B+3D)
Thus, A+ C=12,B+D+2C=20,A+2D+3C=28, B+3D=4 ThisgivesA=4 B=4 C=8 D=0.
12X +20x° +28x+4 1. 4x+4 8x )
| = e dy =] t |dx
T3 rza)(Fal) L r2ne3 a1

—%[ n(o +2x+3)+ 4in(x +1]J

—1ﬂ{(¥2+2x+3) (#+1)° }rc
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Problem 15.4 (p. 700)
Suggested Problems: 1-8
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_ _l" 2 | . i 1 4 2
2 f=L|12{3x—1}dr=.3%—r == 6. "m0 Jo Ve od
_ , _.
s __ ! = i ”D\J'f +9[2¢ di
4 ?:—[ (YZ—X—I)G'Y
3-11 1 ) - 2
, 3 |2 +9)?
ST AT
203 2 7| 8 3 6
8 N I_ 0
- -3 -
— A3 )
3— YZ 2 x, 20 37)
=E
3
Problem 15.7 (p. 716)
Suggested Problems: 1-12
. © X 2
2. L zdv— 11m—| (Bx-1)"2[3dx] 8. .[4 ) - d"‘}i‘; L(YZ 9) [2x dx]
Bx-1) r—®3 (£ + 9)
. ._ )
= llm |:_ 1 :| B _L f 1
oo 3@x-1) | = lim —[Y2+9] 2} = lim | - +=
1 1 ;‘—»:cl_ ! r—m f‘2+9 5
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—o+l 5 5
6 31 -1
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6
@ 1 2 . 1
4 jz dr=lim [ (x+2)7% dx = lim —2(7-x)?2
3{ +2}2 r—m* r——w .
1) = lim (—4—2x,’?—r]=0’3:> diverges
. (x+2)3 r——mw
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—o 1 ® 0 w
5k 12. [ (5-30de=[_ (5-30dx+[ (5-3xdx
= lim 3[ Yr+2 - @) | . "
e s [ 6-3xdv= lim [ (5-3x)dx
= = diverges —o PR
.x . 0
6. ,[[] )dY_Ih_TEJ‘( .]dv = lim | av—%v ]

T

= lim (ar 6 ] (0— l}l

= lim [av e ]
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1
:)r——_—l ‘—0'“:> diverges
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11m | (0- U}— ar——rz l}
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Thus |i (5—3x)dx diverges




