Put ax+0
— adz

/sin(ax + b)dx

1
/ (32 4 Tz + 2)dx
0

2m
/ sin(z)dz
0

Put 2z =
2dx =
xr—0 = t—>0 |,

2
/ rdy =
0

t
dt
r—2 = t—4

4
dt
)3
0 2

et—1
2




Put =z = atan()
dr = asec?(0)do

1 1
/7d:c = ——————asec*(0)dd

22+ a? a? + a2 tan? ()

Put =z = +/6sin(f)
dr = +/6cos(h)dd

/;daj _ /;
V6 — a2 \/6 — 6sin®(0)
\/écos(ﬁ)de

V6 cos()

V6 cos(0)dd

Put (2z+3) = 3tan(d)
2dr = 3sec?(0)dd

1 1 3sec?(0)
————dx = de
/(2x+3)2+9 v /9tan2(9)+9 2
0

sec?(6)
6 sec?(6)

de

I
Cb\

- ~+4cC

1 27 +3
— 6tan1(x; )+C

(=
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/ ! d / L dz
gy =
22 —z+1 2 —2.(z)5+51—1+1

Now, you can put (z — 1) = V3 tan(@) and do what you did in the last questions.
2 2

5

a) Choose x as the first function.

/erdw = w/e%i:c—/M (/emd:ﬂ) dx
dx
= xe’”—/l.emdx

= gz —e"+C

b) First use the first identity given in the formulae section.

/ sin(z) cos(z)dr = / 2 sin(2a)da

;[x/sin(Zx)dx —/% (/ sin(2x)dw) dx]
1{1’(:05(2:13) B / cos(2x)}
2 2 2

! (Crontzn + 12)

¢) Use the second identity from the formulae section
1
/(z2 + 4) sin(mx) cos(nz)dx = B /(x2 + 4)[sin((m + n)x) + sin((m — n)z)|dz
= /[x2 sin(m 4 n)z + z? sin(m — n)x + 4sin(m + n)x + 4sin(m — n)z|dx

You can evaluate the first 2 integrals using by parts and the other 2 are simple known integrals. Just to
demonstrate-

/x2 sin(m +n)zdz = 2° / sin(m + n)xdxr — / d(dij) (sin((m + n)z)dx)

cos(m + n)x cos(m +n)x
S o e e

You can find the second integral by using by-parts technique again.
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6

So, wt goes from 0 to 27 as t goes from 0 to T, where T is the time period. So, w = 2Z.

T
A B fOT E sin®(wt)dt
verage = T—f(]
T
1-— 2wt
/ sin?(wt)dt = / L= cos(ut) o,
0 2
_ T-0 sin(2wt)}T
2 4 o
_ T sin(2wT)
2 4
T sin(4m)
2 4
T
2
E,T
Average = %
2
For the second part, the average of sine function over one cycle is zero.
7
T . .
FEy sin(mwt) sin(nwt)|dt
Average = fo [Eo sin( ) sin(nwt) dt
T-0
fOT [Eq cos{(m — n)wt} — Eqcos{(m + n)wt}]dt

2T

These are simple integrals which you can evaluate. If m=n, cos(m — n)wt is 0. In that case, the answer is
% otherwise it’s 0.

8

Choose tan (%) as the first function.

Give Integral = tan (i) / 3atdr — / % < / 3x2dx) dz — / x sec? (i)
()] (s (2) e e ()
1 1 1
= 2tan (x) +/:rsec2 (:C) - /xsec2 <x)
(5)+e
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