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CALCULUS FOR ENGINEERS

MATH 1110

Tutorial No. 10 Solution

Integral
1-
Find [ cos’ ax dx.
+
fcoszaxdx=f 1+ cos 2ax dx

1 1
—E(x+-smaxmsax)+6'.

(x + -21— sin ZH..I) C

Mlb—t

2-

Find | sin?® ax dx.

J sin® ax dx = [ (1 — cos® ax) dx
1 1 .
-——xwi x+ —sinaxcosax)+ C
a

1(.x:— 1 sinaxcnsax) + C.
2 a



3- Find

[ sin x cos® x dx.
Let wu=cosx,

du = —sin x dx.

Then [ sinx cos® dx

=—[uwdu=-3u’+C

=—1cos’x+ C.

4- Find

[ sin* x cos” x dx.

Since the power of cosx is odd, let u=sinux,

du = cos x dx.

Then [ sin x cos® x dx = [ sin* x(1 —sin” x) cos x dx

= fu'(l—u’)Y du = [u'(l—2u* + u*) du

:-45(% 2232+ 44"+ C = sin® x(! — Zsin® x + § sin* x) + C.
= [ -2u*+u¥)du =’ -3+ 5u°+ C

= sin’ x(2 -3 sin® x + § sin* x)+ C.



5- Find

f cos® x dx.

+
Jeos®xdx = [(cos’x)’ dx = I(l cos2x) dx = 1_"(1+300st+300:; 2x +cos’ 2x) dx = 8[;.:-+~
2sm2Jc+3 l—-|-~-(-:-2‘~)~S£d.!r+,f(1 sin® 2x) cos 2x dx].  Now, J-H—CZOSE de=34(x+ §sindx) = I(x+

2
Lsin2xcos2x). Also, in [(1-sin®2x)cos2xdx, let u=sin2x, du=2cos2xdx. So we get % [(1-

w') du=$(u— 3’y = ju(3—2u’) =1 sin2x(3 — 2sin® 2x). Hence, the entire answer is 3[x+ 3 sin2x +
3(x + § sin2x cos 2x) + & sin 2x(3 — 2sin” 2x)] + C = }[§x + 2sin 2x + 2 sin 2x cos 2x — 4 sin® 2x] + C.

6- Find

4 .
f cos * x sin® x dx.

{ cos* x sin® x dx = J(1+m52x) (1—4::21::-32.rc)d3r

=éf(l+20052x+m522x)(1—0052x)dx = é J(l-i—qoslr—cosz 2x —cos” 2x) dx

= #(x + 3 sin2x — [ cos® 2x dx — [ cos” 2x dx)

Now,  [cos®2xdx=3(x+ ! sin2x cos 2x)

[ cos® 2x dx = [ (1 — sin® 2x) cos 2x dx

= [ cos 2x dx - sin® 2x cos 2x dx

- . 1 . 3
1sin2x — ¢ sin” 2x
Hence, we get [x + sin2x — 3(x + 2 sin2x cos 2x) + 3 sin 2x —4 sin’ 2x] + C

= §[(x/2) + sin 2x — } sin 2x cos 2x — § sin” 2x] + C.



Let x=2u, dx=2du.

Then ftanz g dx=2 ftan” udu:

=2f(sec’u—1)du=2(tanu—u)+ C

Z(ta %—%)+C=2tan§ —-x+ C,
8-
J tan* x dx.

{tan* x dx = [ tan® x (sec* x — 1) dx

= [ tan® xsec’ x dx — [ tan® x dx
=itan’ x —tanx+x+C
=ttan’ x— f (sec® x — 1) dx

=itan’x—tanx+x+ C

5
{ sec’ x dx.
5 _tanxsec’x EJ 3 _tanxsec’ x g(tanxsecx IJ‘ )
Isecxdx— a +7 ) sec xdx= 2 +3 3 +3 [secxdx
tan x sec’ x

3 1
) +-8~tanxsecx+Iln\secx+taan+C



10-
[ tan? x sec* x dx.

Since the exponent of sec x is even, [ tan® xsec’ x dx = [ tan” x (1+ tan® x) sec’ x dx = [ (tan® x sec® x +
tan® x sec’ x) dx = § tan’ x +  tan® x + C.

11-

{ tan® x sec® x dx.

Since the exponent of tanx is odd,

[ tan® x sec® dx = [ (sec® x — 1) sec” x sec x tan x dx
=I(sec"xsecxtan.x—se:czxscc_.;:tanx)dx
=lsec®x— lsec’x+ C.
12-

[ tan* x sec x dx.

[tan® xsecxdx = [(sec’x—1) secxdx

= [(sec’ x —2sec’ x + 1) sec x dx

= [ (sec’ x —2sec® x + secx) dx.

tan x sec:’L X

fsec’ xdx = 2

+ %J-secaxdx, and [sec’xdx=
1

3 (tan x sec x + In |sec x + tan x|).



tan x sec” x

Thus, we get y

+%fsecsxdx—zfscc3xdx+ln|sccx+

tanxsecx 5
= —stccaxdx+h1|secx+tanx|

—_— — —

4 4

3
tanxsec’x 51
(Etanxsecx+lnlsecx+tanx|)+

3
5 3
ln|s¢cx+tanx|+C=m—§tanxsccx+§ln|secx+tanx]+c.



