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Name Score

Date

Substitution in Definite Integrals

Choose u = g(x), transform both bounds and the differential, then write the equivalent definite integral in u.

1. -3
[(3-x +i)-sin(x2+x+2)dx
3 2

3. 0
[-3 (2x+2) dx
1

5. 1
[-18 x-cos(- 3:x2+2)dx
3

7. 0
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2
[-3 (- 3x+1)? dx
3

2
[-2 X-J2.x2+3 dx
3

[ 3.e” %20y

z-( 3-x+1)-(— 3x*+2.x- Z)de
1
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Substitution in Definite Integrals

Choose u = g(x), transform both bounds and the differential, then write the equivalent definite integral in u.

9. -1
[ 6x- ° -cos(Z-xz- x+2)dx
3 2
11. 0 )
[CG-X+3)-e' 3x7- 3x43 4
3
1

3. 0
[i-sin(- X+ z)dx
3

3
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10.

12.

14.

)

Date

[Q_C 3x+3)° dx

i} 2.x2+x+1dx
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Substitution in Definite Integrals
Worked Answer Key

Choose u = g(x), transform both bounds and the differential, then write the equivalent definite integral in u.

Transform the endpoints in their original order. Trigonometric arguments use radians.

1. P
Original: [(3-X +i)-sin (X2+X+2)dx
2

2
u= x2+x+2
du= (2x+1) dx

3-x+i dx = i
2 2

du

Bounds: x =2 givesu=8; x=-3givesu=8

8

Inu: [i-sin(u)du
2

2.

3
u= - 3x+1
du= (-3 ) dx
(-3 ) dx= 1 du

2
Original: [—3 -C— 3-X+1)'2 dx

Bounds: x = -3 gives u = 10; x =-2 givesu =7

7
In u: [u'2 du

10

3. 0
Original: [-3 ~C2~x + 2)1 dx
1

u= 2.x+2

du = (2) dx

(-3 ) dx = 3_ du
2

Bounds: x =1 givesu=4; x=0givesu=2

2
Inu: [iuldu
% 2

4, p
Original: [-2 -X-J2-x2+3 dx

5
u= 2x2+3

du = (4-x> dx
(2 x)y o= 2

2

du

Bounds: x = -3 gives u = 21; x =2 givesu =11

11

Inu: [L-ﬁdu
2

21
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Substitution in Definite Integrals
Worked Answer Key

Choose u = g(x), transform both bounds and the differential, then write the equivalent definite integral in u.

Transform the endpoints in their original order. Trigonometric arguments use radians.
1
- 2
Original: [-18 -X-COS (- 3.x"+ 2) dx
3

us - 3.x2+2
du= (-6 -x) dx
(-18 .x) dx= 3 du

Bounds: x = 3 gives u = -25; x =1 givesu =-1
-1

Inu: [ 3-cos(u)du
-25

6 2
Original: [3-e' 8X*2 gy
3

u= - 3.x+2
du = (-3 )dx
(8) dx= -1 du

Bounds: x =-3 givesu = 11; x=-2givesu =8
8

Inu: [—l e%du
11

0
Original: [1_ ! odx
3 2 X+3

u= x+3

du= (1) dx

L dx = Ldu
2 2

Bounds: x =3 givesu=6; x=0givesu=3

3
In u: [L-idu
5 2 U

8. 2
Original: [C- 3-X+1)-(- 3.x2+2.x- 2)2dx
1
u= - 3.x%+2x- 2
du= (- 6:x+2) dx
(- 3x+1) dx= 2w
2

Bounds: x = -1 gives u =-7; x =2 gives u =-10

10
1 2
Inu: [_-u du
£ 2
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Substitution in Definite Integrals
Worked Answer Key

Choose u = g(x), transform both bounds and the differential, then write the equivalent definite integral in u.

Transform the endpoints in their original order. Trigonometric arguments use radians.

9. -
Original: [(G-X- i)-COS(Z-XZ- X+2)dx
2

3
u= 2.x%- x+2
du = (4-x- 1) dx

6-X - i dx = i du
2 2

Bounds: x =3 givesu=17; x=-1givesu=5
5

Inu: [i-cos(u)du
17 2

10. 2
Original: [2_; dx
3 3 - x+3

u= - x+3

du= (-1 ) dx

i dx = idu
3 3

Bounds: x =-3 givesu =6; x=-2givesu=5

5
Inu: i-idu
s 3 u
11. 0 5
Original: [CG-X+3>-e' 3x- 3x+3
-3
u= - 3.x%- 3x+3

du = ( 6-X- 3) dx

(6x+3) dx= -1 du

Bounds: x = -3 gives u =-15; x=0givesu=3
3

Inu: [—l e"du

12. o 3
Original: [_C- 3-x+3) dx
2
2

u= - 3.x+3

du= (-3 ) dx

i dx = idu
2 2

Bounds: x =-2 givesu =9; x =-3 givesu =12
12

3 -]
Inu: [_-u3 du
5 2
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Substitution in Definite Integrals
Worked Answer Key

Choose u = g(x), transform both bounds and the differential, then write the equivalent definite integral in u.

Transform the endpoints in their original order. Trigonometric arguments use radians.

13. o
Original: [_-sin(- X+2)dx
3
3

u= - x+2

du= (-1 ) dx

i dx = idu
3 3

Bounds: x =3 givesu=-1; x=0givesu =2

2
Inu: [isin(u)du
T 3

14. p
Original: [(- 2.X- i)-JZ-x2+x+ldx

A 2

u= 2-x2+x+1
du= (4x+1) dx

cox- Elax= L au
2 2

Bounds: x = 2 gives u = 11; x =3 gives u = 22
22

Inu: [L-ﬁdu
11 2
15. p 2
Original: [ - gx- O\e 3XT 3xe gy
% 2
u= - 3x%- 3x- 1

du = ( 6-X- 3) dx

- ox- 2V ax= 2 qu
2 2

Bounds: x = 3 gives u = -37; x =2 gives u =-19
-19

Inu ie“du
37 2
16. :
Original: [i-;dx
3 2 - 3x-1
u= - 3x- 1

du = (-3 )dx

i dx = idu
2 2

Bounds: x =-3 givesu =8; x=-1givesu=2

2
3 1

Inu: . du

2 2 u
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