Answer on Question #52103 — Math — Integral Calculus
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Answer: 9.5.
Integrate with respect to x: [ secx - tanx dx.
Solution
Method 1 (substitution).
sinx —sinx
jsecx-tanx dx=.[ dx=|u=secx,du=d( )=— dx =secx-tanxdx| =
cos? x cosx cos? x

= fdu =u+ C =secx + C, where C is an arbitrary real constant.

Method 2 (integration by parts).
. _ sin(x) _ . _ o _ _
[ sec(x) - tan(x) dx = f—cosz(x) dx = [ sin(x) d(tan(x)) = |u = sin(x),dv = d(tan(x)),du =

cos(x) dx,v = tan(x)| = sin(x) tan(x) — [ tan(x) cos(x) dx = Sin:((x)) — [sin(x) dx =

+C=——+4+C=sec(x)+C,
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sin?(x)+cos?(x)

+cos(x)+C =

where C is an arbitrary real constant.

Answer: secx + C.

Integrate with respect to x: f csc2x dx.

Solution



1
sin2x’

. . ) . . . 1
First we use Trigonometric Identity, namely Reciprocal Identity: cscx = prm So, csc2x =

1
fcchxdx:f - dx
sin 2x

Method 1.

Let’s multiply and divine the integrand, i.e. the function that is to be integrated, e by sin 2x:

f 1 d _fsiand _
sin 2x = sin? 2x =

=t =cosax| = —5 [ 1 et et b
=lt=cos2x|=—5 | 3= 1—t2 Aoa D - zua—ttirl=

1 — cos? 2x x= 2

Pythadorean identity _J‘ sin 2x 1[ d cos 2x

sin? 2x = 1 — cos? Zx 1 — cos?2x
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Thus,
_ 1, |1-cos2x _ 1. |2sin®(x) _1 2 _1 .
[csc2xdx = ;n |1+C052x| +c=-1 |2€052(x)| +c= 4lnltan @) +c= 2lnltan(x)l + ¢, where cis an
arbitrary real constant.
Method 2.
dx
f L _dx = fd—x = |divide the numerator and denominator by cos?(x)| = [ =& __ —
sin2x 2 sin(x)cos(x) y %%((:O)S(x)
cos“(x
d(tan(x)) dy 1 1 . .
ZfianW ly = tan(x)| = —f7 = Elnlyl +c= Elnltan(x)l + ¢, where c is an arbitrary real constant.
Answer: %lnltan(x)l +c
Integrate with respect to x: [ sinx dx.
Solution
[sinx dx = —cosx+C,C €R.
Answer : —cosx + C.
Integrate with respect to Q: [ (2sinQ — 5 cos Q)dQ.
Solution
T T
3 L 1 V3 53 2-5V3
f (2sinQ —5cosQ)dQ = (—2cosQ —5sinQ)(3=-2=—5-—+2—-0=1-— =
. 5 2 2 2 2
~ —3.33013.
Answer: 22 ~ 3 33013.

Integrate with respectto v : f (4v — 2)dv



Solution

Method 1
1
f‘l— 20l—4v2 2 |1—412 21 4632 2-63)|=-7812
(v =2)dv = 4> —2v || s = (45 2 - '
63

Method 2

1 1
1

f(4v —2)dv = 2 f(4v — 2)d(4v — 2) = |substitutiont = 4v — 2,t(63) = 250,t(1) = 2|
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= §(22 —2502) = —7812
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Answer: -7812.

Integrate with respect to x: f01(7 — 4x)%dx.

Solution

Method 1.

1 1

1
f(7 —4x)?%dx = f(49 — 56x + 16x2)dx = 49x — 28x? +
0 0
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Method 2.
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f(7 — 4x)%dx = _Zf (7 — 4x)%d(7 — 4x) = |substitutiont = 7 — 4x,t(0) = 7,t(1) = 3|
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Answer: 3
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