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Maple evaluates our definite integral to be =, and takes 6 seconds exactly doing this

calculation.

> f:=1/(7-5*sin(x));

1
I 7 — 5sin(x)
> Int(f,x=0..2%Pi);
27 1 d
0o 7—5sin(x) v
> int(f,x=0..2%Pi);
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Mattywoo’s Solution
2 1
— —dx
0o 7—>5sin(z)
Let u =sinx
u = sinzx
du
— = cosxT
dz

= V1—u?

Our indefinite integral becomes

1
/ (7 — 5u)v/1 —u? du

We can integrate this by splitting the expression into partial fractions, since the the

integral of a sum is equivilant to the sum of each integrated term.

1 A Bu+C

T—suvi-w@  (T-5w) Vi-@

1 = AV1—u?+ (Bu+C)(7—bu)
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1 = A\/l—;l—?)—i-(gB—i-C)(O)
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Rationalising the denominator yelids

A:

—5i\/6
12

Letu=0

1 = A+7C

7C = 1—A
1 5ivV6
7T

12 + 5iy/6
84
Letu=1

1 = 2(B+C)
2B = 1-2C
1
B = --C
2
30 — 5iv/6
84
Substituting A, B and C' back into our expression in partial fractions gives

L) (e ()
(7T —bu)v1 —u? (7 — 5u) V1—u?

—5iv/6 N (30 — 5iv/6)u + (12 + 5i/6)
12(7 — 5u) 84+/1 — u?

—5i\/6 N (30 — 5iv/6)u N (12 + 5iv/6)
84 — 60u) 841 — u? 841 — u?
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So our integral now looks like

1 iv/6 (30 — 5iv6)u 12+ 5iv6 |
du = [ —= | In(84 — / L dut ———— k
/(7_ SOV u < D ) n(84 —60u) + YW u+ s arcsin u +

where k is an abritrary constant.

Re-substitute v = sin z and du = cosz dx

30 — 524/6) si 12 4+ 5iv/6
zf)smxcosxdx_i_ + Z\/_x—|—

k
84 cosx 84
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12

/#sin(x)d% >1n(84—6051n:1:)+/(

5176 — 30 12 + 5iv6
iv6 )cosa:+ + Z\/_x—|—
84 84

(L

where « is an arbitrary constant including k.

27_(_ 1 r . . o 12 .
——dz = —Z\/é In 84 + (5iv6 - 30) + i 52\/62# +7
0o 7—5sin(z) \ 12 84 84
(V6 (5i7/6 — 30)
_ Vol ngg a2V oY)
( 12 ) n 384 + 31 + 71
2 1 12 + 5iv/6
——dr = —n
0o 7—5sin(z) 42

So the magnitude of the definite integral is the required solution

12+5iv6 | /144+25 x 6
2 12

294
42
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> plot(f, x=0..2%xPi, 0..0.55);
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