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Exercise 1.3

Chapter 7 — Integrals - Integration using Trigonometric ldentities

@122 Integrate-using-surtable-trigonometric-identities—Q23-24:—choose-the—correct-option.

1 [ sin*(2x+S) dx

Use si’h = M.
2
/ ] +10
Sol. = — [(l = cos(4x+10)) dx = 5 S +C
2 2 g
2. [ sin 3x cos 4x dx
Product-to-sum: sin A cos B = —; Llsin(A+B) + sin(A=B)].
/ . . __ cos /X /
Sot. —TI(sm 7x="sinx) dx = 7z +7cosx+c

3. [ cos 2x cos 4x cos 6x dx

Apply product-to-sum-twrce-to-get —; l1—+—cos—Gx—+cos Ex—+cos12x7/.

! sin-—4x sin-8x sin—12x
SOL—T[X'F 7 + 3 + B ]+

4. [ sin’(2x+1) dx

Use s’ = Z s —m % , with 0 = 2x+/,
7
Sol. = —% cos(2x+1) + Z_Iq cos(6x+3) + C

S. [ sin’x cos®x dx

Write cos’x = (] = si’x) cos x; put t = sin x.

. g . 6
Sol. = 2(—t2)-dt = S'ZX = S’Z" +C

6. [ sin x sin 2x sin 3x dx

Combine sin x sin 3x = —; leos 2x——cos-9x),-then-expand.

! ! !
Sol.. =5 cost—’—6 cost+2—qcoséx+C
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7. [ sin 4x sin 8x dx
s A sinB = —; [cos(A-B) — cos(A+B)].

! sin ax sin 12x
Sol. = — [(cos 4x = cos 12x) dx = ———— c
l—cos x
- l+cos x

Use ]1-cos x = 25’ % and 1#cos x = 2¢os’ % = a7 %

Sol. =f(sec2% - 1) dx =2 tan % -x+C

f Cos X »
' l+cos x
cos X / / / X
W/t s = | = e (1)) e = e SO e
1+cos—x 1+cos—x /+cos—x 2 2

X
Sot. =x—tan7 +C

10. | sinx dx
., 3 — Gcos 2x + cos 9x
Use sin’x = 7 .
3x sin 2x sim ax
. = - + dx
S 5 2 32 ¢

. [ cos*2x dx
3+ Gcos 20 + cos 99 with 8 = 2x

Use cos’0 = =
3x sin 4x sin 8x
Sol. = 7 + 7 + 75 + C
sin’x
122. [ ——
! l+cos x

siix = (1-cos x)(1+cos x); cancel (1+cos x).
Sol. = [(=cosx)dx=x—-sinx+C

13, cos 2x — ¢os 2Q dx
’ €0sS X — ¢0s A

cos 2x — cos 2a = 2(cos’x — cosPa) = 2(cos x—cos a)(cos x+cos o).

Sol. = 2f(cos x + cos a) dx = 2(sin x + x cos o) + C
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CosS X — sin x

AN 1+sin 2x dx

/+5/'n2x:(s/nx+casx)2,'pz/z‘t=$/hx+casx.

- ’fdt _ ! e
=T T TS x + cos x

IS. [ tan*2x sec 2x dx

Write-tan’ 2x-sec-2x-=(sec’2x —1)-sec 2x-tan-2x: put-t =sec 2x.

I VRS _ ! 25 |
Sol. —TI(t I)dt—TseCZX = sec x+ ¢

16 tanx dx

tan'x = tar'x(secx = 1), then tar'x = sec’x — I agaim.

tan’x

—tan x + x + C
3

Sol. =

. 3
", I sin’x + cos®x dx

sin*x cos’x

. Sin x cos X .
Split into > — = sec x tan x + cosec x cot x, then /ntegrate.
cos’x si’x

Sol. = [(sec x tan x + cosec x cot x) dx = sec x — cosec x +C

+ 2sin?
1. [ cos 2x + 2sin‘x dx

cos’x

Since cos 2x = | = 2si’x, the numerator = 1, so ntegrand = sec’x.

Sol. = [ sec’x dx = tan x + C
1. [ ' dx
"7 sin x cos’x
Multiply numerator by (sir’x + cos’x) = | and split.
sin x ! ! 2
Sol._= J¢ cos®x t mxcosx ) dx = o seext logltan x| + €

20 cos 2x
] (cos x + sin x)? X

cos 2x = (cos x — sin x)(cos x + sin x); cancel one factor.

cos X — Sin x

Sol. = [ -
cos X + sin X

dx = loglsin x + cos x| + €
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2). [ sin”'(Ccos x) dx

B Since cos x = sin(- % —x), we have sin”(cos x) = % - x
m TIX x>
- SOL—I(T-'X)dX—T"T"'C
22, | J dx
’ cos(x-a) cos(x-b)
sin(a—b)

Write | = O and sinlCe—-b)—(x=a)] = sin(a—b) to split into tangents.

Sol. = W:m— [ltan(x=b) — tan(x—a)] dx

cos(x—a)

!
= “sinCa-b) log | cos(x—b) I+

sin®*x — cos’x

23. dx equals

sin’x cos®x

. oy /)
Split the Ffraction. — ——— = selx — cosecx.

Sol. = tan x + cot x + C

- wm mm mm mm mm mm oy

eQ+x)
cos’(e*x)

Put t = x &, so dt = &'(I+x) dx.

24. dx eguals

Sol. = [ sec’t dt = tan(x &) + C

-y
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