
Ghifari Rahadian

Math A Level



Partial Fraction 

Function and Graph

Sequence and Series

QUIZ 1 SOLUTION



Question 1

a. 
2𝑥+5

𝑥−2 𝑥+1
=
𝐴1

𝑥−2
+
𝐴2

𝑥+1

=
𝐴1 𝑥 + 1 + 𝐴2 𝑥 − 2

𝑥 − 2 𝑥 + 1
we take the numerator:

2𝑥 + 5 = 𝐴1𝑥 + 𝐴1 + 𝐴2𝑥 − 2𝐴2 = 𝐴1 + 𝐴2 𝑥 + 𝐴1 − 2𝐴2
2 = 𝐴1 + 𝐴2
5 = 𝐴1 − 2𝐴2
𝐴1 = 3, 𝐴2 = −1

Therefore, 
2𝑥+5

𝑥−2 𝑥+1
=
3

𝑥−2
+
−1

𝑥+1



Question 1

b. 
5𝑥2+17𝑥+15

𝑥+2 2 𝑥+1
=
𝐴1

𝑥+2
+
𝐴2

𝑥+2 2
+
𝐴3

𝑥+1

=
𝐴1 𝑥 + 2 𝑥 + 1 + 𝐴2 𝑥 + 1 + 𝐴3 𝑥 + 2

2

𝑥 + 2 2 𝑥 + 1
we take the numerator:

5𝑥2 + 17𝑥 + 15 = 𝐴1 𝑥
2 + 3𝑥 + 2 + 𝐴2 𝑥 + 1 + 𝐴3(𝑥

2 + 4𝑥 + 4)

5 = 𝐴1 + 𝐴3
17 = 3𝐴1 + 𝐴2 + 4𝐴3
15 = 2𝐴1 + 𝐴2 + 4𝐴3
𝐴1 = 2, 𝐴2 = −1, 𝐴3 = 3

Therefore, 
5𝑥2+17𝑥+15

𝑥+2 2 𝑥+1
=
2

𝑥+2
+
−1

𝑥+2 2
+
3

𝑥+1



Question 1

c. 
𝑥

𝑥2−𝑥+1 3𝑥−2
=
𝐴1𝑥+𝐴2

𝑥2−𝑥+1
+
𝐴3

3𝑥−2

=
𝐴1𝑥 + 𝐴2 3𝑥 − 2 + 𝐴3(𝑥

2 − 𝑥 + 1)

𝑥2 − 𝑥 + 1 3𝑥 − 2
we take the numerator:

𝑥 = 3𝐴1𝑥
2 − 2𝐴1𝑥 + 3𝐴2𝑥 − 2𝐴2 + 𝐴3 𝑥

2 − 𝑥 + 1

0 = 3𝐴1 + 𝐴3
1 = −2𝐴1 + 3𝐴2 − 𝐴3
0 = −2𝐴2 + 𝐴3

𝐴1 = −
2

7
, 𝐴2 =

3

7
, 𝐴3 =

6

7

Therefore, 
𝑥

𝑥2−𝑥+1 3𝑥−2
=
−
2

7
𝑥+
3

7

𝑥2−𝑥+1
+

6

7

3𝑥−2



Question 1

d. Using long division,

2𝑥4 + 3𝑥2 + 1

𝑥2 + 3𝑥 + 2
= 2𝑥2 − 6𝑥 + 17 −

39𝑥 + 33

𝑥2 + 3𝑥 + 2
Using partial fraction method,

2𝑥4 + 3𝑥2 + 1

𝑥2 + 3𝑥 + 2
= 2𝑥2 − 6𝑥 + 17 −

45

𝑥 + 2
+
6

𝑥 + 1



Question 2

a. 𝑓 ∘ 𝑔 𝑥 =
1−4𝑥 1−𝑥

1+4𝑥 1−𝑥
=
4𝑥2−4𝑥+1

−4𝑥2+4𝑥+1

𝑔 ∘ 𝑓 𝑥 = 4
1 − 𝑥

1 + 𝑥
1 −
1 − 𝑥

1 + 𝑥

b. 𝑔 𝑥 = 𝑥 + 2



Question 2
c. 𝑓 𝑥 = −

9𝑥−3

7𝑥+6
= 𝑢

−9𝑥 + 3 = 7𝑥𝑢 + 6𝑢
−9𝑥 − 7𝑥𝑢 = 6𝑢 − 3

𝑥 = −
6𝑢 − 3

7𝑢 + 9
, 𝑓−1 𝑥 = −

6𝑥 − 3

7𝑥 + 9
𝑔 𝑥 = 3𝑥5 − 9 = 𝑢

𝑥 =
5 𝑢 + 9

3
, 𝑔−1 𝑥 =

5 𝑥 + 9

3

ℎ 𝑥 =
3
9𝑥 − 7 = 𝑢

9𝑥 − 7 = 𝑢3

𝑥 =
𝑢3 + 7

9
, ℎ−1 𝑥 =

𝑢3 + 7

9



Question 3



Question 3

a. Vertical asymptote: x=1 and x=2

Horizontal asymptote: y=1

Turning point:

𝑑𝑦

𝑑𝑥
=
2𝑥 𝑥 − 1 𝑥 − 2 − (2𝑥 − 3)(𝑥2 + 1)

𝑓(𝑥)
= 0

−3𝑥2 + 2𝑥 + 3 = 0
𝑥1 = −0.72 𝑎𝑛𝑑 𝑥2 = 1.39



Question 3

b. At (1, 1),

1 = 1 + 𝑎 + 𝑏, 𝑎 + 𝑏 = 0

We find the gradient by deriving the function.

1 = 2𝑦
𝑑𝑦

𝑑𝑥
+ 𝑎
𝑑𝑦

𝑑𝑥
,
𝑑𝑦

𝑑𝑥
=
1

2𝑦 + 𝑎
(𝑝𝑎𝑟𝑎𝑏𝑜𝑙𝑎 1)

𝑑𝑦

𝑑𝑥
= 2𝑥 𝑝𝑎𝑟𝑎𝑏𝑜𝑙𝑎 2

2𝑥

2𝑦 + 𝑎
𝑎𝑡 1, 1 =

2

2 + 𝑎
= −1

𝑎 = −4, 𝑏 = 4



Question 3



Question 4

a. 𝑈6 = 𝑎𝑟
5 = 16 −

1

2

5
= −
1

2

𝑈7 = 𝑎𝑟
6 =
1

4

𝑈8 − 𝑈10 = −
1

8
,
1

16
,−
1

32
The sequence is convergent because the 

value will converge to 1 value



Question 4

b.  𝑟=10
17 𝑟3

 

𝑟=10

17

𝑟3 = 

𝑟=1

17

𝑟3 − 

𝑟=1

9

𝑟3

=
1

4
17 2 17 + 1 2 −

1

4
9 2 9 + 1 2 = 21384



Question 4
c. Let 𝑃𝑛 𝑏𝑒 𝑅 cos 𝑡 + 𝑖 sin 𝑡

𝑛
= 𝑅𝑛(cos 𝑛𝑡 + 𝑖 sin 𝑛𝑡)

When n = 1,

𝑅 cos 𝑡 + 𝑖 sin 𝑡 = 𝑅(cos 𝑡 + 𝑖 sin 𝑡)
Assume Pk is true.

For Pk+1,

𝐿𝐻𝑆 = 𝑅 cos 𝑡 + 𝑖 sin 𝑡
𝑘+1
= 𝑅 cos 𝑡 + 𝑖 sin 𝑡 𝑅 cos 𝑡 + 𝑖 sin 𝑡

𝑘

= 𝑅 cos 𝑡 + 𝑖 sin 𝑡 𝑅𝑘 cos 𝑘𝑡 + 𝑖 sin 𝑘𝑡

= 𝑅𝑘+1 cos 𝑘𝑡 cos 𝑡 − sin 𝑘𝑡 sin 𝑡 + 𝑖 cos 𝑡 sin 𝑘𝑡 + sin 𝑡 cos 𝑘𝑡

= 𝑟𝑘+1 cos 𝑘 + 1 𝑡 + 𝑖 sin 𝑘 + 1 𝑡

Therefore, by mathematical induction it is proven that Pn is true for k>1


