MATHEMATICS 201-203-RE
Integral Calculus

Martin Huard

Winter 2009

Assignment #2
SOLUTIONS

This assignment is due Monday February 23, 2009 at the beginning of class.

Question 1 (45 points)
Evaluate the following.

arctan\/_
a) J- dx = 2/x arctan/x — J- \/_ — 2Jxdx

)
u = arctan \/; y= 2\/;

duzéde dv=

1
H(Ja) 2 Jx

= 2\/; arctan \/_ j— dx

:2«/;arctan\/;—ln|l+x|+C

b) [sin3xe™dx

. 5)
I51n3xe5xdx:—§cos3xesx+I§cos3xe5xdx u=e" v=—1cos3x
. : du=5e"dx  dv=sin3xdx
=—1lcos3xe™ +§(§sm 3xe™ —%jsm 3x es"dx) . .
u=e"’ v =5sin3x

__ 1 5x | 51 Sx 25 : Sx
=—3cos3xe’ +5sin3xe gjsm3xe dx g =500y dv=cos3xdx

3 |sin3xe™dx =—1cos3xe™ +3sin3xe™

Isin 3xe™dx =—2cos3xe™ +Zsin3xe™ +C
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c) Isecéxdx
6 4 2 _
J-sec xdxz.[sec xsec” xdx u=tanx

- .[(1+ tan’ x)2 sec’ x dx du =sec” xdx

:I(1+u2)2 du
:I(1+2u2+u4)du
=u+2u’+iu’ +C

=tanx+2tan’ x+1tan’ x+C

300 +9x2 +12x+16
d) j

dx
xt+4x’
3x° +9x7 +12x+16  3x° +9x% +12x+16
x* +4x7 x’ (x2 +4)

T x X X +4
AX(X2+4)+B()C2+4)+(CX+D)X2
- xz(x2+4)

3x° +9x” +12x +16 = Ax(x* +4)+ B(x* +4)+(Cx+D)x’
=(4+C)x’ +(B+D)x’+4A4x+4B

A B Cx+D
=—+—+

A+C=3 =C=0

B+D=9 =D=5

44=12 =A4=3

4B =16 = B=4

I3x3+9f2+122x+16dx=f(§+iz+ 25 jdx
X' +4x x x x +4

= 31n|x|—i+§arctan(§)+C
X
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xt+4x° +19x°
j > dx
x~+4x+20

X -1

x’ +4x+20>x4 +4x° +19x7

x'+4x° +20x°

2

—-X
—x>—4x-20
4x+20
4 3 2
J-x —2k4x +19x dx:J- 214 24x+20 dx
x“+4x+20 x“+4x+20
(x+2) +16 du = dx
du+12
=1x'—x+ du
’ Iuz+16
4y 12
=Ly’ —x+ dx + dx =y
’ ju2+16 Iu2+16 v=u+16
dv=2udu

2
=1y —x+j—dv+3arctan%
v

*—x+2In|v|+3arctant + C

3

W= W=

—x+2ln‘u2 +16‘+3arctan%+C

=1y —x+21n‘x2 +4x+20‘+3arctan%2+C
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§/;
ki

o0l—

8 —
j Ux dx:_[ —8vdy Ve
Yx-1 v V=x
_ 8" dv 8v'dv = dx
vi—1
6 4 2
:j(8v6+8v4+8v2+8+ 28 1jdv , 1>V8+V TVl
Vo — vV —1|V
g8 8 8§ 6
V=1 (v=1)(v+1) —
.
_4 B 6 4
_v—1+v+1 r —v4
_A(v+1)+B(v-1) v
T (- (v+) LA
8=A(v+1)+B(v—1) v’
8=(A+B)v+A-B V-1
v:0=A+B 1
cst:8=A—-B

8=24 =  A=4, B=-4

8
J' Yx dx:§v7+%v5+§v3+8v+J‘(i—in\z
(1/;_1 v—1 v+1

=5y 4587 450 4+ 8v+4In|v—1|-4In|v+1|+C

x%—l‘—41n x%+1‘+c

3 A 3 5 3 3 1
=2x"+3x" +3x° +8x" +4In
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Question 2 (5 points)

Verify all your answers in question 1 with Maple.

a)
arctan(sqrt(x)) _ . ( arctan(sqrt(x)) .
L Sty ““(, e
’—arctan(\/?) dx =2\/7arctan(\/?) — In(1 + x)
Jx
b)
Int(sin(3-x)-exp(5-x),x) =int(sin(3-x)-exp(5-x), x);
Jsin(3 x) e Fdx = —& cos(3x) e + % sin(3x) e>*
c)
Int(sec(x)é,x) =int(sec(x)6,x);
‘ 6, _ 1 sin(x) 4 sin(x) 8 sin(x)
'sec(x) b= 5 cos(x)’ + IS cos(x)? 15 cos(x)
with(student ) :
changevar (u = tan(x), Int(sec(x)G,x), u);
value (%);

Int(sec(x)é,x) = subs (u =tan(x), %);

u+%u5+—u3
) 6 1 _ 5 3
‘sec(x) dx =tan(x) + — tan(x)” + = tan(x)
d)
3-x° + 97 +12:x + 16
Int 2 5 » X
x' +4-x
(39 F12x+ 16
=Int n > ,X |5
X' +4-x
i 3 2
3 +9f * 1§x+ 16 dx=iarctan(ix) + 3 In(x) _ 4
x +4x 2 2 x
©)
x40 4 19-42 . 43 41942
Int > ,X | =int > X
x4+ 4-x4+20 x“+4-x+20
C 4 3 2
as ;—4x + DPx dx=ix3—x+21n(x2+4x+20)
x* 4+ 4x +20 3

1 1
+3arctan(4 x + 2)
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f) 1 |
(5] (%)
Int ] ,Xx | =int N ,X
x(j)—l x(j)—l
1/8 8 8 s/8, 8 38 1/8 1/8
Tldxz7x7/8+?x5 —i—?x + 8x +4ln(x
Ax -
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