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(1) Change Of Variables In Indefinite Integrals

1
fx"dxz—x”+1+C jsinx dx = —cosx + C
n+1
1
.[—dx=2\/§+C jcosxdxzsinx+C
Vx

1
siffla = E(l—cos 2x) sec’x dx =tanx + C

1
c052x=§(1+cos 2x) csc’?x dx = —cot x + C

tan’x = sec?x — 1 secxtanx dx =secx + C

—_— | — | —

cot?x = csc?x —1 cscxcotx dx = —cscx + C

Example 1 Evaluate the following integral j(Sx +12) " *dx

Solution
I = j(5x+12)‘4dx
u=>5x+12 4 du = 5dx %duzdx
= —;—fu“‘du: é-%u* +c = E—Sl—(Sx+12)‘3+c
Example 2 Evauate f V3x+5 dx
Solution
u=3x+5 du = 3dx 1du=dx

5

1 1 1 1 4
= f4v3x+5 dx =f(3x+5)1dx=§f(u)1du=§-§(u)1+c

) 3 5§
= — 4
15(x+)+c




(1) Change of Variablesin Indefinite Integrals

(4x — 2)
Example 3 Find j—dx
Vx2 —x
Solution
u= x2—x du= (2x—1)dx 2du = (4x —2) dx

1
Isz—du =2 2Vu+c=4+x2—x +¢c
Vu

1
Example 4 Evauatethe following integral j dx
S ) rx(Wr +1)°
Solution
1 1
u=+x +1 du=ﬁdx 2du=\/—7dx

il =11 ¥l -8
I=fﬁ(\/7+1)3dx:f(\/7+1) -ﬁdx:ZIu du

_1 —
=2-7u‘2+c=—(\/7+1) + e

Example5 Find j\/E(S%—7>5dS

Solution

3 3 1
u=s2-—7 duZESZdS

3
5 2 6
3 2 2 1 1497 88
I=f\/§<sf—7> ds=—fu5du=—-—u6+c=§(s§— 7) + c

Example 6  Find ji(1+l2)3dx

x3 X
Solution
dilli=s. 2arelty
1
——duzﬁdx
=1 B
=5 gk t+tc=—
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(1) Change of Variablesin Indefinite Integrals P3

Example 7 Evaluate the following integral jx(x4 —6x%2 +9)7dx

Solution

xt—6x? +9=(x" ~ - 3) = (" - 3)?
I = fx(x4—6x2 +9)7dx = jx[(xz — 3)2]Y7 dx = J-(xz — 3)3*. xdx

=34 3 du = 2xdx Eduzxdx

1 1
= = 34 e 35 i 35
ju du 5 35 U + c= 7O(x 3)>°> +c

Example 8 Find the antiderivative of xvx — 3

Solution

13 du = dx i =saidA 3
I= [xVx=3dx= [(u+3)Vudu
f(u+3)u2du = f(u2+3u2) du

24415 2 3
=—u2+3-§u2+c=§(x—3)2+ 2(x—3)2+c

5
.3
sin Vx
Example 9 Evauatethe following integral j g dx
i
Solution
u= 3x u=x3l
du = ! _Tzd 3du = ! d
u= §x X u= ez x
I = %}dxz fsm\/— 3\/_dx—3’[sinudu =,—3 cos u+c= =3cosVx+c

Example 10 Evaluate the following integral jx sinx?+/1 + cos x2 dx

Solution
—1
u= 1+ cosx? du = —sinx? - 2xdx Tdu—xsmx dx
-1 —1[ 1 =, Y3 -1 .
szxsinx2 1+ cosx?dx = Tf\/ﬂ du = 7fu2 du = 7-§u2+c= ?(1+cosx2)2+c

Example 11 Evauate the following integral f(sin 3x — cos 3x)?%dx

Solution
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(1) Change of Variablesin Indefinite Integrals P4
(sin3x — cos 3x)? = sin?3x + cos? 3x — 2sin3x cos3x = 1 — sin 6x

il
= ](sin3x—c053x)2dx= f(l—sin6x) dx =x+ ‘ cosb6x + ¢

Homework
1 | Evauate j(Zx —3) dx 2 | Evaluate f V7x — 5 dx ‘
3
§ Evaluate j V2x — 1 dx ﬁ- Evaluate jmdx ‘
5 | Evauate f ! d 6 | Evauate d
P EE———- X
= @x+9°"" ° Vax =5
7 | eva f = 8 |eva =2
valuate A valuate
- V(8 —3x)8 - f(x — 6x +1)6 dx
5
g Evduate fx 25— x4 dx 10 | Evaluate f\/§<5% + 1) ds ‘
11| Eva f x d 12 | Eva LTI
Evaluate X Evaluate LipRar
a Vx (Vi —5)’ T J(1+3) e
1\ 1 _ o]
13| Evauate J (1 i _) = dx 14 | Find the antiderivative of xvx + 1 ‘
TN X X
/v 6 4
15] Find fx(x“ + 2x2 + 1)?%dx 16 | Evaluate J‘%Sxdx x>0 ‘
17 | Evaluate j cos(3x — 4) dx 18 | Evaluate f x sec?(2x? +5) dx ‘
cos Vx sin 4x
Evaluate 20 | Evaluate ——dx
19 f T = VI —cos 4x ‘
3
21 | Evaluate f(S + cosx)3sinx dx 22 | Evaluate f sin 3x
== = (1 — cos 3x)5
valuate T % Cos x2YT + sinx? dx 24 | Evaluate (sin 2x + cos 2x)%dx
23 eva 2 24
1
25| Show that J sin®x dx = §cos3 x —cosx+C where C is an arbitrary constant ‘
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