Integration (1)

Fomulae of integrals of elementary functions
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Integration by substitution

Putting t = g(x)

[ o) @ = [ sy

Integration by parts




— Example 1

Find indefinite integrals for following functions.

(1) /(390 + 2%)dx

(3) /(2 sin 2z — cosx + %) dx
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(2) de

(4) / sin? zdx

[1] Find indefinite integrals for following functions.
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Example 2

Find indefinite integrals for following functions.
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[2] Find indefinite integrals for following functions.
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Example 3

(1) /(an +1)(z + 2)%da

Find indefinite integrals for following functions.

(2) /a:e_””2+1dx
1
(3) / T dz (4) /sin5 x cos? xdx
[3] Find indefinite integrals for following functions.
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Example 4

Find indefinite integrals for following functions.

(1) /logxda:
3) / rsinzde
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(4) /e“" cos zdx
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/mlogxdx

/:1:” log zdx
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[4] Find indefinite integrals for following functions.
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Example 5

Find the following integrals
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[5] Find the following integrals,
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Example 6

Find the following integrals

(1) /0 V1—22dx
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(3) Ls |z? — 4|dx
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(4) / |sinz + cos z|dx
0

[6] Find the following integrals
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Integration (2) — Applications

Area
Ifa <z <band f(x) 2 g(x), the area S between two curves
y=f(z), y=g(z)and x =a, z =bis

b
5= [ (@) - glo)iz

Volume

If the area of the intersection of a given solid by a plane
x=tis S(z) (a £ x £b) then its volume V is

V= /ab S(x)dx

The volume V of revolution of the curve y = f(z) (a Sz < b)

around the z-axis is
b
V=nmn / yidx
a

The volume V of revolution of the curve z = f(y) (a =y < b)
around the y-axis is
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Relation between Integation and some limit of series

122k 1
lim — —) = x)dx
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Integration and inequality
Suppose that a < z < b.
If f(z) < g(z), then

/a ’ flaydr < / " @)




Example 1

Find the area enclosed by v/z 4+ \/y = v/a (a > 0) , z-axis and y-axis.

[1] Find the area enclosed by the following curves and z-axis.

X

1 = — = -2 =2
W y=—tra=20
(2) y=+/|z|, z=-1, =1
(3) yz%,xz—lx:2

(4) y=sinz +coszx, x =0, x:%
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Example 2

(1) Find the equation of tangent of y = ze™* at its inflection point.

(2) Find the area enclosed by the curve of (1), its tangent at inflection point and

y-axis.

2]

Find the area enclosed by the following curves.

1
(1) Find the constant a when y = az? and y = logx + 3 are tangent each other.

(2) When (1) happens, find the area enclosed by two curves of (1).
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— Example 3

(1) Find the volume of revolution of y =logx (1 < x < e) around the x-axis.

(2) Find the volume of revolution of the region enclosed by y = 2® and z = y? around

the y-axis.

[4] Find the volume of revolution of the region enclosed by the following functions around the
T-axis.
(1) yzi, y=0,z=1z=e
N3
(2) y=sinz (0Zx<7), y=0
B)y=23 =92 (x20)

(4) y:e_|w|,y:1—|x\,x:i1
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Example 4

Find the volume of revolution of the region between = = cos®t, y = sin®¢ (0 < ¢t < 7)

and the z-axis around the x-axis.

[5] Find the volume of revolution of the region between x =t —sint, y = 1—cost (0 <t < 2m)

and the z-axis around the x-axis.

[6] Given a function f(z) = +/ze"2 (z = 0).

(1) Check the region of increase and decrease, the critical points and concavity of y = f(z),

then sketch its graph. You can use the result lim f(z) = 0 without proving.
r—00

(2) Find the volume V' (a) of revolution of the region enclosed by y = f(z), the z-axis and
two lines © = a, ¢ = a + 1 (a = 0) around the x-axis. Then find the value a, when

V(a) is the maximum.
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— Example 5

[1] Find the limit of series :
lim i(l—k——kf—k + —=)
noee/nt V2 V3 Vn

[2] Prove the inequality :

T TS
273 n 8t 2 n—1
[7] Find the limit of following series.
1 1 1 1
1) L — . -
()ninéo"(n2+(n+1)2+(n+2 Tt e o2 7)
(2) lim (\/ 14+~ +2\/1+ +31/1+ +- +nr
'IL-’OOn
(3) li (1+ + + -t )
im (— I
n—oo'n n+a2 n+2a2 n+(n—1)a2

1
[8] (1) When f(x) = —;, prove the following inequality.
x

f(2)+f(3)+"~+f(n)</1nf(1’)dx<f(1)+f(2)+'~+f(n1)

(2) Using the result of (1), prove the following inequality.

[9] Prove the following inequalities

g .
(1) 1</ e < I
0

x 2
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