Math Sheet

Name Score Teacher Date

Substitution with the Power Rule

Choose u = g(x), convert the full differential factor, integrate in u, then substitute back and include + C.

1 * 2. [-1 -Cx- 2)1 dx
[(12.x+2).(3.x2+x+1)2 dx

3 [(6-x+3).(3.x2+3.x- 3)% dx Y[ (- x#aYax

> " S 6. [-4 -x-(x2+3)_3 dx

[_( X+ 3)7 dx

! 6(- 3x+2)d 8. 2
[ (- sxreyex [-2 x(- 2x2+3) 7 ax
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Substitution with the Power Rule

Choose u = g(x), convert the full differential factor, integrate in u, then substitute back and include + C.

% [exr)(2x*r2x)* o

1

1 =2
[6-x-(2-x2+1) ? dx

13. [(12.)(.,.4)_(- 3.x2- 2-x)1dX

[( 2.x- %)-(2-x2+3-x- 2)?dx
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10.

12

14

16

[2_( X - 3)4dx

3

: [i(- 3.)(+:I_>_2 dx
2

: [( 2x- 3)% dx

: [4(2.x- 1) dx
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Substitution with the Power Rule
Worked Answer Key

Choose u = g(x), convert the full differential factor, integrate in u, then substitute back and include + C.

1
Original: [ClZ-X+2>-(3-X2+X+1)2 dx
u= 3x%+x+1

du= (6x+1) dx

(12:x+2) dx= 2 du

1
Inu: [2-u 2 du
3
Primitive: i-u 2 +C
3
3

. X 4 2 2
Back-substitute: __-( 3. x"+x+1 +C
3

Original domain: g(x) >= 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

2. Original: [-1 -CX- 2>1dx
u= x- 2

du= (1) dx

(-1 )dx= -1 du

Inu: [—1 utdu

Primitive: - ! ~u2+C

2
. 1 2
Back-substitute: - _-Cx- 2) +C
2

Original domain: all real x. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

3. Original: [C6-x+3)-(3-x2+3-x- 3}2 dx
u= 3x%+3x- 3

du= CG-X+3) dx

(6:x+3) dx= 1 du

Inu: [u'2 du

Primitive: - ul +C

-1
Back-substitute: - (3-x2+3-x— 3) +C

Original domain: g(x) != 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

4. Original: [-2 -C- X+3>2dx
u= - x+3

du= (-1 ) dx

(2 Y dx= 2 du

Inu: [2-u2du
Primitive: i~u3+C
3

Back-substitute: i(- X+ 3)3 +C
3

Original domain: all real x. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.
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Substitution with the Power Rule
Worked Answer Key

Choose u = g(x), convert the full differential factor, integrate in u, then substitute back and include + C.

5. 2
Original: ['2 C x+3)2 dx
3
u= - x+3

du= (-1 ) dx

i dx = idu
3 3

3
Inu: [iu 2 du
3
5
Primitive: i-u 24c
15

5

Back-substitute: i-(- X+ 3) 2, C
15

Original domain: g(x) >= 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

6. Original: [—4 -x-(x2+3)-3 dx
u= x%+3

du = (2-)() dx

(-4 -x) dx= -2 du

Inu: [—2 u® du

Primitive: u? +C
Back-substitute: (x2+3)_2 +C

Original domain: g(x) != 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

7. Original: [6-(- 3-X+2>3dx
u= - 3x+2

du = (-3 )dx

(6) dx= -2 du

Inu: [-2 u®du

Primitive: - i-u +C
2
T 1 4
Back-substitute: - _-C- 3-><+2> +C
2

Original domain: all real x. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.
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Substitution with the Power Rule
Worked Answer Key

Choose u = g(x), convert the full differential factor, integrate in u, then substitute back and include + C.

8. 2
Original: [—2 x( 2-x2+3) 2 dx
u= - 2x°+3
du = (-4 -x) dx
(-2 -x) dx = i du
2

-1
Inu: [iu 2 qu
2

1

Primitive: U 2 +C

1
. 2..\2
Back-substitute: ( 2.x"+ 3) +C

Original domain: g(x) > 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

9. Original: [CZ-X+1)-(2-X2+2-X)-4 dx

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

(2x+1) dx= 2w

2

Inu: [i-u'4 du
2
Primitive: - _—.u" +C
6
o 1 2 -3
Back-substitute: - [ 2.-X"+2-x +C
6

Original domain: g(x) != 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

10.  original: [Z_C- X- 3)4 dx
3
u= - x- 3

du= (-1 ) dx

i dx = i du
3 3
Inu: [i-u4 du
3

Primitive: i-uS +C
15

Back-substitute: i(— X - 3>5+C
15

Original domain: all real x. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.
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Substitution with the Power Rule
Worked Answer Key

Choose u = g(x), convert the full differential factor, integrate in u, then substitute back and include + C.

11. B
Original: [6-x-(2-x2+1) 2 dx
u= 2x%+1

du = (4-)() dx

(6-x> dx = i du
2

-3
Inu: [iu 2 qu
2

-1

2

Primitive: - 3.u +C

-1
. 2 2
Back-substitute: - 3-(2-x + l) +C

Original domain: g(x) > 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

12, original: [i-(— 3-X+l>_2 dx
2

u= - 3x+1

du= (-3 ) dx

i dx = idu
2 2

Inu: [i-u'2 du
2

-1

Primitive: - .u- +C

o o

Back-substitute: - i(- 3-x+1>'1 +C
2

Original domain: g(x) != 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

1

13. original: [ClZ-X+4)-(- 3.x2- 2-X) dx
u= - 3x%- 2x
du= (- 6x- 2) dx
(12x+4) dx= -2 du
Inu: [-2 utdu
Primitive: - u2+C

2
Back-substitute: - ( 3.x2- 2~x) +C

Original domain: all real x. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

14.  original: [C- 2.X - 33_3 dx
u= - 2.x- 3
du= (-2 ) dx

(1) dx = l_ du
2

In u: [L-u"" du
2

u? s

Primitive: i
4
. 1 -2
Back-substitute: _-C— 2.X- 3) +C
4

Original domain: g(x) != 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.
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Choose u = g(x), convert the full differential factor, integrate in u, then substitute back and include + C.

15.

Original: [(— 2:X- i)-(Z-X2+3-X— 2)2 dx
2

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

- 2.X- i dx = Ldu
2 2

1
Inu: [1_u 2 du
2
3
Primitive: - i~u 2 +C
3
3
T 1 2 2
Back-substitute: - [ 2.X"+3.x- 2 +C
3

Original domain: g(x) >= 0. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.

16.  Original: [4-(2-X- l)zdx

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

Inu: [2-u2du
Primitive: i-u3+C
3

Back-substitute: i-(Z-x - 1)3 +C
3

Original domain: all real x. The antiderivative applies on each open interval within this domain; constants may differ on disconnected intervals.
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Substitution with the Power Rule

1

Worked Answer Key
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