
 

Algebra and Functions 

Part 7; Partial Fractions.  

 
 
 
 
 

 
 

1. Find the values of constants A and B in each identify:  
 
 6x + 7 ≡ A(2x – 1) + B(x + 2) (2) 
 
2. Find the values of the constants A and B in each identify:  
 

𝑥𝑥−9
𝑥𝑥2−4𝑥𝑥+3

≡ 𝐴𝐴
𝑥𝑥−1

+ 𝐵𝐵
𝑥𝑥−3

   (3) 
 

3. Express in partial fractions 1−3𝑥𝑥
(3𝑥𝑥+4)(2𝑥𝑥+1)

  (3) 
 
4. Express in partial fractions 3𝑥𝑥+2

𝑥𝑥2−2𝑥𝑥−24
  (3) 

 
5. Express in partial fractions 5𝑥𝑥+7

𝑥𝑥2+𝑥𝑥
  (3) 

 
6. Express in partial fractions 4𝑥𝑥+6

𝑥𝑥2−9
  (3) 

 
7. Find the values of the constants A, B and C in each identity: 
 

8𝑥𝑥+14
(𝑥𝑥−2)(𝑥𝑥+1)(𝑥𝑥−6)

≡ 𝐴𝐴
𝑥𝑥−2

+ 𝐵𝐵
𝑥𝑥+1

+ 𝐶𝐶
𝑥𝑥−6

  (4) 
 

8. Find the values of the constants A, B and C in each identity: 
 
3𝑥𝑥2−7𝑥𝑥−4

(𝑥𝑥−3)(𝑥𝑥−2)2
≡ 𝐴𝐴

𝑥𝑥−3
+ 𝐵𝐵

𝑥𝑥−2
+ 𝐶𝐶

(𝑥𝑥−2)2
   (4) 

 
9. Express in partial fractions 2−9𝑥𝑥

(𝑥𝑥−3)(2𝑥𝑥−1)2
.  (4) 

 
10. Express in partial fractions 9𝑥𝑥

2−2𝑥𝑥−12
𝑥𝑥3+𝑥𝑥2−6𝑥𝑥

  (5) 
 

 
11. Find the values of the constants A, B and C in each identity 
 
𝑥𝑥2+2𝑥𝑥+9
𝑥𝑥2+4𝑥𝑥−5

≡ 𝐴𝐴 + 𝐵𝐵
𝑥𝑥−1

+ 𝐶𝐶
𝑥𝑥+5

  (4) 
 
12. Express in partial fractions 2𝑥𝑥

2+7𝑥𝑥
𝑥𝑥2+6𝑥𝑥+8

 (4) 
 
13. Express in partial fractions 𝑥𝑥2+3

(𝑥𝑥−3)(𝑥𝑥+1)
 (4) 
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Mark Scheme 

1. 
x = ½  
10 = A(0) + B(2.5) 
B = 4 

M1 

x = -2 
-5 = -5A +B(0) 
A = 1 

M1 

 
2.  

x – 9 = A(x – 3) + B(x – 1) M1 
x = 3 
-6 = A(0) + B(2) 
B = -3 

M1 

x = 1 
-8 = -2A + B(0) 
A = 4 

M1 

𝑥𝑥 − 9
𝑥𝑥2 − 4𝑥𝑥 + 3

≡
4

𝑥𝑥 − 1
−

3
𝑥𝑥 − 3

  

 
3.  

1 − 3𝑥𝑥
(3𝑥𝑥 + 4)(2𝑥𝑥 + 1)

≡
A

(3𝑥𝑥 + 4) + 
B

(2𝑥𝑥 + 1)
 

1− 3𝑥𝑥 = A(2x + 1) + B(3x + 4) 
M1 

x = -1/2 
2.5 = A(0) + B(2.5) 
B = 1 

M1 

x = -4
3
 

5 = A(-5
3
) + B(0) 

A = -3 

M1 

1 − 3𝑥𝑥
(3𝑥𝑥 + 4)(2𝑥𝑥 + 1)

≡
−3

(3𝑥𝑥 + 4) + 
1

(2𝑥𝑥 + 1)
  

 
4.  

3𝑥𝑥 + 2
𝑥𝑥2 − 2𝑥𝑥 − 24

≡
3𝑥𝑥 + 2

(𝑥𝑥 − 6)(𝑥𝑥 + 4)
≡

A
(𝑥𝑥 − 6) +  

B
(𝑥𝑥 + 4)

 

3x + 2 = A(x+4) + B(x – 6) 
M1 

x = -4 
-10 = A(0) + B(-10) 
B = 1 

M1 

x = 6 
20 = A(10) + B(0) 
A = 2 

M1 

3𝑥𝑥 + 2
𝑥𝑥2 − 2𝑥𝑥 − 24

≡
2

(𝑥𝑥 − 6) + 
1

(𝑥𝑥 + 4)
  

 
5.  
5𝑥𝑥+7
𝑥𝑥2+𝑥𝑥

 ≡ 5𝑥𝑥+7
𝑥𝑥(𝑥𝑥+1)

 ≡ 𝐴𝐴
𝑥𝑥
 + 𝐵𝐵

𝑥𝑥+1
  

5x + 7 = A(x+1) + B(x) 
M1 

x = 0 
7 = A(1) + B(0) 
A = 7 

M1 

x = -1 
2 = A(0) + B(-1) 
B = 2 

M1 

5𝑥𝑥+7
𝑥𝑥2+𝑥𝑥

 ≡ 7
𝑥𝑥
 + 2

𝑥𝑥+1
  



 

 
6.  
4𝑥𝑥+6
𝑥𝑥2−9

 ≡ 4𝑥𝑥+6
(𝑥𝑥+3)(𝑥𝑥−3)

≡ 𝐴𝐴
𝑥𝑥+3

 + 𝐵𝐵
𝑥𝑥−3

  
4𝑥𝑥 + 6 = A(x-3) + B(x+3) 

M1 

x = 3 
18 = A(0) + B(6) 
B = 3 

M1 

x = -3 
-6 = A(-6) + B(0) 
A = 1 

M1 

4𝑥𝑥+6
𝑥𝑥2−9

 ≡ 1
𝑥𝑥+3

 + 3
𝑥𝑥−3

  
 
7.  

8𝑥𝑥+14
(𝑥𝑥−2)(𝑥𝑥+1)(𝑥𝑥−6)

≡ 𝐴𝐴
𝑥𝑥−2

+ 𝐵𝐵
𝑥𝑥+1

+ 𝐶𝐶
𝑥𝑥−6

  
8𝑥𝑥 + 14 = A(x + 1)(x – 6) + B(x – 2)(x – 6) + C(x – 2)(x + 1) 

M1 

x = 2 
30 = A(-12) 
A = −2

5
 

M1 

x = -1 
6 = A(0) + B(21) + C(0) 
B = 7

2
 

M1 

x = 6 
62 = A(0) + B(0) + C(28) 
C = 31

14
 

M1 

8𝑥𝑥 + 4
(𝑥𝑥 − 2)(𝑥𝑥 + 1)(𝑥𝑥 − 6)

≡ −
2

5(𝑥𝑥 − 2) +
7

2(𝑥𝑥 + 1)
+

31
14(𝑥𝑥 − 6)

  

 
8.  

3𝑥𝑥2 − 7𝑥𝑥 − 4
(𝑥𝑥 − 3)(𝑥𝑥 − 2)2 ≡

𝐴𝐴
𝑥𝑥 − 3

+
𝐵𝐵

𝑥𝑥 − 2
+

𝐶𝐶
(𝑥𝑥 − 2)2 

3x2 – 7x – 4 = A(x – 2) 2+ B(x – 3)(x – 2) + C(x – 3) 
M1 

x = 3 
2 = 1A + B(0) + C(0) 
A = 2 

M1 

x = 2 
-6 = A(0) + B(0) + C(-1) 
C = 6 

M1 

x = 0, A = 2 C = 6 
-4 = 2 + B(6) 
-6 = B(6) 
B = 1 

M1 

3𝑥𝑥2 − 7𝑥𝑥 − 4
(𝑥𝑥 − 3)(𝑥𝑥 − 2)2 ≡

2
𝑥𝑥 − 3

+
1

𝑥𝑥 − 2
+

6
(𝑥𝑥 − 2)2  

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
9.  

2−9𝑥𝑥
(𝑥𝑥−3)(2𝑥𝑥−1)2

 ≡ 𝐴𝐴
𝑥𝑥−3

+ 𝐵𝐵
(2𝑥𝑥−1)

+ 𝐶𝐶
(2𝑥𝑥−1)2

  
2 – 9x = A(2x – 1)2 + B(x – 3)(2x – 1) + C(x – 3) 

M1 

x = ½ 
-2.5 = A(0) + B(0) + C(-2.5) 
C = 1 

M1 

x = 3 
-25 = 25A + B(0) + C(0) 
A = -1 

M1 

x = 0, A = -1, C = 1 
2 = -4 + 3B + -3 
6 = 3B 
B = 2  

M1 

2−9𝑥𝑥
(𝑥𝑥−3)(2𝑥𝑥−1)2

 ≡ −1
𝑥𝑥−3

+ 2
(2𝑥𝑥−1)

+ 1
(2𝑥𝑥−1)2

   

 
10.  
9𝑥𝑥2−2𝑥𝑥−12
𝑥𝑥3+𝑥𝑥2−6𝑥𝑥

 ≡ 9𝑥𝑥
2−2𝑥𝑥−12

𝑥𝑥(𝑥𝑥+3)(𝑥𝑥−2)
=  𝐴𝐴

𝑥𝑥
+ 𝐵𝐵

𝑥𝑥+3
+ 𝐶𝐶

𝑥𝑥−2
 M1 

9x2 – 2x – 12 = A(x+3)(x-2) + B(x)(x-2) + C(x)(x+3) M1 
x = 0 
-12 = A(-6) + B(0) + C(0) 
A = 2 

M1 

x = -3 
75 = A(0) + B(15) + C(0) 
B = 5 

M1 

x = 2 
20 = A(0) + B(0) + C(10) 
C = 2  

M1 

9𝑥𝑥2−2𝑥𝑥−12
𝑥𝑥3+𝑥𝑥2−6𝑥𝑥

 ≡ 2
𝑥𝑥

+ 5
𝑥𝑥+3

+ 2
𝑥𝑥−2

  

 
11.  
𝑥𝑥2 + 2𝑥𝑥 + 9
𝑥𝑥2 + 4𝑥𝑥 − 5

≡ 𝐴𝐴 +
𝐵𝐵

𝑥𝑥 − 1
+

𝐶𝐶
𝑥𝑥 + 5

  

𝑥𝑥2 + 2𝑥𝑥 + 9 = A(x – 1)(x + 5) + B(x + 5) + C(x – 1) 
M1 

Co-efficients of x2: 1 = A1, A = 1 M1 
x = 1 
12 = A(0) + B(6) + C(0) 
B = 2 

M1 

x = - 5 
24 = A(0) + B(0) + C(-6) 
C = 4 

M1 

𝑥𝑥2+2𝑥𝑥+9
𝑥𝑥2+4𝑥𝑥−5

 ≡ 1 + 2
𝑥𝑥−1

+ 4
𝑥𝑥+5

  

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
12.  

2𝑥𝑥2 + 7𝑥𝑥
𝑥𝑥2 + 6𝑥𝑥 + 8

≡  
2𝑥𝑥2 + 7𝑥𝑥

(𝑥𝑥 + 4)(𝑥𝑥 + 2) ≡ 𝐴𝐴 +
𝐵𝐵

𝑥𝑥 + 4
+

𝐶𝐶
𝑥𝑥 + 2

 

2x2 + 7x = A(x + 4)(x + 2) + B(x – 2) + C(x + 4) 
M1 

Co-efficients x2: 2 = A(1) 
A = 2 M1 

x = -4 
4 = A(0) + B (-2) + C(0) 
B = -2 

M1 

x = -2 
-6 = A(0) + B(0) + C(2) 
C = -3 

M1 

2𝑥𝑥2 + 7𝑥𝑥
𝑥𝑥2 + 6𝑥𝑥 + 8

≡ 2 −
2

𝑥𝑥 + 4
−

3
𝑥𝑥 + 2

  

 
13.  

𝑥𝑥2+3
(𝑥𝑥−3)(𝑥𝑥+1)

=  𝐴𝐴 + 𝐵𝐵
𝑥𝑥−3

+ 𝐶𝐶
𝑥𝑥+1

  
x2 + 3 = A(x – 3)(x + 1) + B(x + 1) + C(x – 3) 

M1 

Coefficients of x2: 1 = A(1) 
A = 1 M1 

x = 3 
12 = A(0) + B(4) + C(0) 
B = 3 

M1 

x = -1 
4 = A(0) + B(0) + C(-4) 
C = 1 

M1 

𝑥𝑥2 + 3
(𝑥𝑥 − 3)(𝑥𝑥 + 1) =  1 +

3
𝑥𝑥 − 3

+
1

𝑥𝑥 + 1
  

 


