Sec7.2 MATH 1152Q
Homework (ANSWER KEY)

V4

1. Evaluate JE sin® x dx.

[Solution]
z z
J.Oz sin’ x dx = J.OZ (sin4 x) sinx dx
T
T2 N\
=_[0 (sm x) sinx dx
T
2 2 Vo
:IO (l—cos x) sinx dx

Let u =cosx, then du=—sinx dx.

When x=0, u=1 and when x—% u=0.

ThusJ' sin’ x dx = Iﬁ(l—cosz x) sin x dx
:—J.lo(l—uz)2 du

=.[;(1—2u2 +u4) du

1
=(u—%u3 +lu5j
3075 ),

15
cos’ x
2. Evaluate I — dx.
sin x
ISolutionl
cos’ x cos’
I dx I cosx dx
sin x sin x
2
(cos x)
= I cosx dx
sin x
1 sin’ x
= I cosx dx
sin x

Let u =sinx, then du =cosx dx.
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. 2
1—sin? x)

cosx dx

Thus Icszsxx dx = _[ (

) ) 1.
:1n|s1nx|—s1n2x+zs1n4x+C

3. Evaluate J‘OH cos® 2x dx.
[Solution]
j” cos’ 2x dx = r(cosz 2)c)2 dx
0 0

:J-On(1+c;)s4x)2 I
= %J':(l+2cos4x+cos2 4x) dx

dx

:lJ.”(1+2c:os4x+—l+C058xj
4o

= %I0”(3+4cos4x+cos8x) dx

= —(3x+sin4x+%sin8x]

0

=—7

8
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= .3 5
in dx
4. Evaluate .[ S XCos X .

[Solution] 1
Isin3 xcos’ x dx = I(sin3 xcos” x) cos x dx
) 2
= I[sm3 x(cos2 x) }cosx dx

= I[sin3 x(l —sin? x)z}cosx dx

Let u =sinx, then du =cosx dx.

Thus '[sin3 xcos’ x dx = I[sin3 x(l —sin’ x)z}cosx dx

—J. 1 u’

I (1 2u +u )du
I —2u” +u’
L
4

- u+1u +C

8

1 1.
=—sin* x——sin x+§sm8x+C

[Solution] 2
jsin3 xcos’ x dx = I(sinz xcos’ x) sin x dx

= I[(l —cos’ x)cos5 x} sinx dx

Let u=cosx, then du =—sinx dx.
Thus Jsin3 xcos’ x dx = I[(l —cos’ x)cos5 x] sin x dx

:—J‘(l—uz)u5 du

=—I(u5 —u7) du

= —lu6 +lu8 +C
6 8

1
:——cos6x+lcos8x+C
6 8
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Isinz xcos” x dx

5. Evaluate
[Solution]
) 1—cos2 1 2
Ismzxcoszxdxzj COS2X |[ ZHeos2x )
2 2
1
= ZI(I—COSZ Zx) dx
1¢.
:ZISIHZ 2x dx
11—
:_I cosdx dr
2
_1 x—lsin4x +C
8 4
1

=—x—isin4x+C
8 32

6. Evaluate Itan3 xsec’ x dx.
[Solution]
jtan3 xsec’ x dx = J.(tan2 xsec? x) tan xsecx dx

= j[(sec2 x—l)sec2 x} tan xsec x dx

Let u =secx, then du =tanxsecx dx .

Thus '[tan3 xsec’ x dx = J-[(sec2 xX— l)sec2 x] tan xsec x dx

=j(u2 —1)u2 du

= [(u* -
1
5
1

1
=—sec’ x——sec’ x+C
5 3

7. Evaluate Itanz xsec x dx.

[Solution]
jtanz xsec’ x dx = I (tan2 xsec’ x) sec’ x dx
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= J‘[tan2 x(tan2 x +1)] sec’ x dx

Let u =tan x, then du =sec? x dx.
Thus jtan2 xsect x dx = I[tanz x(tan2 x+1)} sec’ x dx

= juz (u2 +1) du
= J.(u4 +u2) du

=lu5+lu3+C
5 3

=ltan5x+ltan3x+C
5 3

Va

8. Evaluate J.OZ sec’ x dx.

[Solution]

T v
.[04 sec! x dx = _[04 (5602 )c)sec2 x dx

= _[Oz(tanz x+1)sec2 x dx

Let u =tan x, then du =sec? x dx.

When x=0, u=0 and when x=—, u=1.

T

4
% 4 _ % 2 2

Therefore, J-O sec” x dx —L (tan x+1)sec x dx

= jl(uz +1) du
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2
9. Evaluate J.m dx.

1+ tan® x

[Solution]

J‘l tan’ x dx (apply the identity tan"2 x + 1 = sec”2 x to the denominator)

1+tan® x
(rewrite sec”2 x as cos™2 x)
(apply the identity cos™(2 x) = cos”x — sin*x)
= jcos 2x dx

:lsin2x+C
2

3 4
10. Evaluate .[ tan” xsec” x dx‘

[Solution] 1
Itan3 xsec’ x dx = j(tan3 xsec’ x) sec’ x dx

= I[tan3 x(tan2 X+ 1)]sec2 x dx

Let u =tan x, then du =sec? x dx.
Thus J-tan3 xsec’ x dx = J.[tan3 x(tan2 X+ 1)} sec’ x dx

:J.u3 (u2 +1) du

:j(us +u3) du

=lu6 +lu4 +C
6 4

=ltan6x+ltan4x+C
6 4

[Solution] 2
Itan3 xsec’ x dx = j(tanz xsec’ x) tan xsecx dx
= J[(secz x— l)sec3 x] tan xsec x dx
Let u =secx, then du =tanxsecx dx.
Thus J‘tan3 xsec* x dx = J‘[(sec2 x— l)sec3 x} tan xsec x dx

=|(u* -1 )u3 du

I
j du

1
u'—~u*+C
4

1
sec’ x—Zsec ‘x+C
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