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Make the substitution u = sin(z). Then du = cos(z)dz and
/Cos(x)esin(x)dx — /eudu —e' 4+ (C = 6sin(:r:) +C

Make the substitution z = —t%. Then dr = —2tdt, tdt = —dx/2 and

1
/t?’etzdt = /thtQ tdt = §/xexdx

Now use integration by parts (recall LIATE) with u = z and dv = e*dz. We get
v =e" and

E/xedx—i(uv—/vdu)—ﬁ(xe —/edav)—z(xe e")+C
Returning to the variable ¢ we obtain
1
/ e dt = 5(—t26_t2 —e )+ C

See the Solutions to Quiz 2.

Use integration by parts with v = (1 — x)" and dv = x2™dzx. We get du =
—n(1 —x)" ' and v = 2™ /(m + 1). Therefore

1
/xm(l—x)"dx = uv—/vdu = m—_i_19@””“(1—:)&)"—1—mL+1 "1 —a)"

Applying the Fundamental Theorem of Calculus we get from the previous exercise

that
1 m+l(] _ ) 1 1
/ ™1 —x)"de = {a: (1-2) ] + / "1 — 2)"
0 m + 1 0 m + 1 0

Since the function 2™ (1 — x)" takes the value 0 at x = 0 and = = 1, we get

1 n 1
/ "1 —z)"dx = / g™ (1 — z)" e
0 m+1 Jg
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[terating this we obtain
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0 0
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(in the last expression, (mm ) represents a binomial coefficient)

Using the half-angle formulas sin?(t) = 1_+S(2t) and cos?(t) = H%S(Qt) we get

/0 " sin?() cos® (1)t = /0 Tl C;’S(Zt) LE C;)S(Qt))zdt

= 1/ (1 4 cos(2t) — cos?(2t) — cos®(2t))dt

1 ™ s
= é/ / cos(2t)dt —/ cos?(2t)dt —/ cos®(2t)dt
0 0

/1dt:1-(7r—0):7r,
0
™ . 2 ™
/ cos(2t)dt = {M} —0-0=0,
0 0

oo

We have

2

" "1 4t in(4¢)1"
/ 0052(2t)dt = / Ls()dt _r + sin(4¢) _ z
0 0 2 2 8 0o 2

To evaluate [ cos®(2t)dt we use the fact that the exponent of cos is 3 (an odd
number) and make the substitution u = sin(2t). We get du = 2 cos(2t)dt and

du uw u®  sin(2t) sin(2t)3

/cosg(Qt)dt = /(1—sin2(2t))cos(2t)dt = /(1 u?)— 5 =5 6~ 3 ¢

Using the Fundamental Theorem of Calculus we obtain

/0“ cos(21)dt = [siné?t) B sin(62t)3K 0




Putting these together we obtain

T 1 T T
in?(t) cos?(t)dt = = —-—0)=—
/0 sin®(t) cos™(t) 8(7T—|—0 5 0) 16

The exponent of sec is 2 (an even number), so we make the substitution u = tan(x).
We obtain du = sec?(x)dz and therefore

tan?(z)

5 +C

2
/Sec2(:p) tan(x)dxr = /udu = % +C =
Since 1 + tan?(z) = sec?(z) we get

/ (tan?(z) + tan’ (z))dz — / tan?(2) (1 + tan2(z))dz — / tan(z) sec?(z)dx

As in the previous example, the substitution u = tan(z) yields

3 t 3
/tan2(x) sec’(x)dr = /U2du — % +C = ang(x) C
We will use the formula

sin(a) cos(b) = %(sin(a + b) + sin(a — b))

that transforms a product of trigonometric functions into a sum. Letting a = mx
and b = nx we get

1
sin(max) cos(nx) = é(sin(m +n)x + sin(m — n)z)
hence

/ " sin(m) cos(na)ds = %( / " sin(m + n)zdz + / " sin(m — n)udz)

—T —T —T

Since m, n are positive, m + n # 0, so

=0

/ " sin(m-n)zdz = [

—T

— cos(m + n):v} " _ —cos(m + n)w 4 cos(m + n)(—)

m-+n 2

(for the last equality we used the fact that cos is an even function). If m = n then
sin(m — n)z = 0. Otherwise m —n # 0 and therefore

/ﬂ sin(m—n)ads = [— Cozinz; n)x} : _ —cos(m — ) +2cos<m —n)(=m) _,

—Tr

(again using the fact that cos is even) Putting these together we get

/7r sin(ma) cos(nx)dz = %(0 +0)=0

—T



