
1. Harap palajari diskusikan dan kerjakan soal-soal yang ada pada akhir materi yang terlampir 
pada FILE. 

2. Selanjutnya menjawab sebelum batas waktu yang sudah ditentukan. 

 



DERET TAYLOR DAN MAC LAURIN 

1. a. 𝑓(𝑥) =
1

1+𝑥
 

𝑓(𝑥) =
1

1 + 𝑥
 → 𝑓(0) =

1

1 + 0
= 1 → 𝑓(𝑐) =

1

1 + 𝑐
= (1 + 𝑐)−1 

𝑓′(𝑥) = −
1

(1 + 𝑥)2
 → 𝑓′(0) = −

1

(1 + 0)2
= −1 → 𝑓′(𝑐) = −

1

(1 + 𝑐)2
= −(1 + 𝑐)−2 

𝑓′′(𝑥) =
2

(1 + 𝑥)3
 → 𝑓′′(0) =

2

(1 + 0)3
= 2 → 𝑓′′(𝑐) =

2

(1 + 𝑐)3
= 2. (1 + 𝑐)−3 

𝑓′′′(𝑥) = −
6

(1 + 𝑥)4
 → 𝑓′′′(0) = −

6

(1 + 0)4
= −6 → 𝑓′′′(𝑐) = −

6

(1 + 𝑐)4
= −6. (1 + 𝑐)−4 

𝑠𝑒ℎ𝑖𝑛𝑔𝑔𝑎 𝑑𝑒𝑟𝑒𝑡 𝑀𝑐 𝐿𝑎𝑢𝑟𝑖𝑛 →
1

1 + 𝑥
= 1 − 𝑥 +

2

2!
𝑥2 −

6

3!
𝑥3 + ⋯ +

(−1)𝑛. 𝑛!

𝑛!
𝑥𝑛 

1

1 + 𝑥
= 1 − 𝑥 + 𝑥2 − 𝑥3 + ⋯ + (−𝑥)𝑛 

𝑑𝑒𝑟𝑒𝑡 𝑇𝑎𝑦𝑙𝑜𝑟 ∶ 

1

1 + 𝑥
= (1 + 𝑐)−1 −

(1 + 𝑐)−2

1!
(𝑥 − 𝑐) +

2. (1 + 𝑐)−3

2!
(𝑥 − 𝑐)2 −

6. (1 + 𝑐)−4

3!
(𝑥 − 𝑐)3 + ⋯ +

(−1)
𝑛

. 𝑛! . (1 + 𝑐)
−(𝑛+1)

𝑛!
(𝑥 − 𝑐)

𝑛
 

1

1 + 𝑥
= (1 + 𝑐)−1 −

(𝑥 − 𝑐)

(1 + 𝑐)2
+

(𝑥 − 𝑐)2

(1 + 𝑐)3
−

(𝑥 − 𝑐)3

(1 + 𝑐)4
+ ⋯ +

(−1)
𝑛

(𝑥 − 𝑐)
𝑛

(1 + 𝑐)
(𝑛+1)

 

 

b. 𝑓(𝑥) = ln (1 + 𝑥) 

𝑓(𝑥) = ln (1 + 𝑥)  → 𝑓(0) = ln (1 + 0 ) = 0 → 𝑓(𝑐) = ln (1 + 𝑐 ) 

𝑓′(𝑥) =
1

1 + 𝑥
 → 𝑓′(0) =

1

1 + 0
= 1 → 𝑓′(𝑐) =

1

1 + 𝑐
= (1 + 𝑐)−1 

𝑓′′(𝑥) = −
1

(1 + 𝑥)2
 → 𝑓′′(0) = −

1

(1 + 0)2
= −1 → 𝑓′′(𝑐) = −

1

(1 + 𝑐)2
= −(1 + 𝑐)−2 

𝑓′′′(𝑥) =
2

(1 + 𝑥)3
 → 𝑓′′′(0) =

2

(1 + 0)3
= 2 → 𝑓′′′(𝑐) =

2

(1 + 𝑐)3
= 2. (1 + 𝑐)−3 

𝑓4(𝑥) = −
6

(1 + 𝑥)4
 → 𝑓4(0) = −

6

(1 + 0)4
= −6 → 𝑓4(𝑐) = −

6

(1 + 𝑐)4
= −6. (1 + 𝑐)−4 

𝑠𝑒ℎ𝑖𝑛𝑔𝑔𝑎 𝑑𝑒𝑟𝑒𝑡 𝑀𝑐 𝐿𝑎𝑢𝑟𝑖𝑛 → ln(1 + 𝑥) = 0 +
1

1!
𝑥 −

1

2!
𝑥2 +

2

3!
𝑥3 −

6

4!
𝑥4 + ⋯ 

ln(1 + 𝑥) = 0 + 𝑥 −
𝑥2

2
+

𝑥3

3
−

𝑥4

4
+ ⋯ +

(−1)𝑛+1

𝑛
𝑥𝑛 

𝑑𝑒𝑟𝑒𝑡 𝑇𝑎𝑦𝑙𝑜𝑟 ∶ 

ln(1 + 𝑥) = ln(1 + 𝑐 ) +
(𝑥 − 𝑐)

1! (1 + 𝑐)
−

(𝑥 − 𝑐)2

2! (1 + 𝑐)2
+

2. (𝑥 − 𝑐)3

3! (1 + 𝑐)3
−

6. (𝑥 − 𝑐)4

4! (1 + 𝑐)4
+ ⋯ 

ln(1 + 𝑥) = ln(1 + 𝑐 ) +
(𝑥 − 𝑐)

(1 + 𝑐)
−

(𝑥 − 𝑐)2

2. (1 + 𝑐)2
+

(𝑥 − 𝑐)3

3. (1 + 𝑐)3
−

(𝑥 − 𝑐)4

4. (1 + 𝑐)4
+ ⋯ +

(−1)𝑛+1. (𝑥 − 𝑐)𝑛

𝑛. (1 + 𝑐)𝑛
 

 

2. a. 𝑓(𝑥) = sin 𝑥 

𝑓(𝑥) = sin 𝑥  → 𝑓(0) = sin(0) = 0 → 𝑓(𝑐) = sin(𝑐) 

𝑓′(𝑥) = cos 𝑥  → 𝑓′(0) = cos(0) = 1 → 𝑓′(𝑐) = cos(𝑐) 

𝑓′′(𝑥) = −sin 𝑥  → 𝑓′′(0) = − sin(0) = 0 → 𝑓′′(𝑐) = − sin(𝑐) 

𝑓′′′(𝑥) = −cos 𝑥  → 𝑓′′′(0) = −cos(0) = −1 → 𝑓′′′(𝑐) = −cos(𝑐) 

𝑓4(𝑥) = sin 𝑥  → 𝑓4(0) = sin(0) = 0 → 𝑓4(𝑐) = sin(𝑐) 

𝑓5(𝑥) = cos 𝑥  → 𝑓5(0) = cos(0) = 1 → 𝑓5(𝑐) = cos(𝑐) 

𝑠𝑒ℎ𝑖𝑛𝑔𝑔𝑎 𝑑𝑒𝑟𝑒𝑡 𝑀𝑐 𝐿𝑎𝑢𝑟𝑖𝑛 → sin 𝑥 = 0 +
1

1!
𝑥 −

0

2!
𝑥2 −

1

3!
𝑥3 +

0

4!
𝑥4 +

1

5!
𝑥5 + ⋯ 

sin 𝑥 =
1

1!
𝑥 −

1

3!
𝑥3 +

1

5!
𝑥5 + ⋯ +

(−1)𝑛 . 𝑥2𝑛+1

(2𝑛 + 1)!
 

𝑑𝑒𝑟𝑒𝑡 𝑇𝑎𝑦𝑙𝑜𝑟 ∶ 

sin 𝑥 = sin(𝑐) +
cos(𝑐) . (𝑥 − 𝑐)

1!
−

sin(𝑐) . (𝑥 − 𝑐)2

2!
−

cos(𝑐) . (𝑥 − 𝑐)3

3!
+ ⋯ +

(−1)
𝑛

. sin(𝑐) . (𝑥 − 𝑐)2𝑛

(2𝑛)!
+

(−1)
𝑛

. cos(𝑐) . (𝑥 − 𝑐)2𝑛+1

(2𝑛 + 1)!
 

 

 

 

 

 

 

 

 



𝑏. 𝑓(𝑥) = cos 𝑥 

𝑓(𝑥) = cos 𝑥  → 𝑓(0) = cos(0) = 1 → 𝑓(𝑐) = cos(𝑐) 

𝑓′(𝑥) = −sin 𝑥  → 𝑓′(0) = −sin(0) = 0 → 𝑓′(𝑐) = −sin(𝑐) 

𝑓′′(𝑥) = −cos 𝑥  → 𝑓′′(0) = − cos(0) = −1 → 𝑓′′(𝑐) = − cos(𝑐) 

𝑓′′′(𝑥) = sin 𝑥  → 𝑓′′′(0) = sin(0) = 0 → 𝑓′′′(𝑐) = sin(𝑐) 

𝑓4(𝑥) = cos 𝑥  → 𝑓4(0) = cos(0) = 1 → 𝑓4(𝑐) = cos(𝑐) 

𝑓5(𝑥) = −sin 𝑥  → 𝑓5(0) = −sin(0) = 0 → 𝑓5(𝑐) = −sin(𝑐) 

𝑓6(𝑥) = −cos 𝑥  → 𝑓6(0) = −cos(0) = −1 → 𝑓6(𝑐) = −cos(𝑐) 

𝑠𝑒ℎ𝑖𝑛𝑔𝑔𝑎 𝑑𝑒𝑟𝑒𝑡 𝑀𝑐 𝐿𝑎𝑢𝑟𝑖𝑛 → cos 𝑥 = 1 +
0

1!
𝑥 −

1

2!
𝑥2 +

0

3!
𝑥3 +

1

4!
𝑥4 +

0

5!
𝑥5 −

1

6!
𝑥6 + ⋯ 

cos 𝑥 = 1 −
1

2!
𝑥2 +

1

4!
𝑥4 −

1

6!
𝑥6 + ⋯ +

(−1)𝑛 . 𝑥2𝑛

(2𝑛)!
 

𝑑𝑒𝑟𝑒𝑡 𝑇𝑎𝑦𝑙𝑜𝑟 ∶ 

cos 𝑥 = cos(𝑐) −
sin(𝑐) . (𝑥 − 𝑐)

1!
−

𝑐𝑜𝑠(𝑐) . (𝑥 − 𝑐)2

2!
+

sin(𝑐) . (𝑥 − 𝑐)3

3!
+ ⋯ +

(−1)𝑛. cos(𝑐) . (𝑥 − 𝑐)2𝑛

(2𝑛)!
−

(−1)𝑛. sin(𝑐) . (𝑥 − 𝑐)2𝑛+1

(2𝑛 + 1)!
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2.  �" + 5�� − 6� = 0 

�� + 5� − 6 = 0, � = 1, � = 5, � = −6 

� = −� ± √�� − 4��
2� → � = −5 ± �5� − 4.1. (−6)

2.1 → � = −5 ± √25 + 24
2 → � = −5 ± 7

2  

�� = −5 + 7
2 = 1, �� = −5 − 7

2 = −6 
� = ��. �� + ��. � !� 

 
3.  �” + 6�� − 7� = 0, � = 0, �� = 4 #�$� % = 0 → �(0) = 0, ��(0) = 4 

�� + 6� − 7 = 0, � = 1, � = 6, � = −7 

� = −� ± √�� − 4��
2� → � = −6 ± �6� − 4.1. (−7)

2.1 → � = −6 ± √36 + 28
2 → � = −6 ± 8

2  

�� = −6 + 8
2 = 1, �� = −6 − 8

2 = −7 
� = ��. �� + ��. � (� → �(0) = 0 → 0 = ��. �) + ��. � (.) → �� + �� = 0 → �� = −�� 
�� = ��. �� − 7. ��. � (� → ��(0) = 4 → 4 = ��. �) − 7. (−��). � (.) → �� + 7. �� = 4

→ �� = 1
2 

� = 1
2 . �� − 1

2 . � (� 

 
5.  �” − 4�� + 4� = 0 

�� − 4� + 4 = 0, � = 1, � = −4, � = 4 

� = −� ± √�� − 4��
2� → � = −(−4) ± �(−4)� − 4.1.4

2.1 → � = 4 ± √16 − 16
2 → � = 4 ± 0

2  

�� = 4 + 0
2 = 2, �� = 4 − 0

2 = 2 → �*�� ���+,�-. 
� = ��. ��� + ��. ���  
 

8.  �” + 6�� − 2� = 0 

�� + 6� − 2 = 0, � = 1, � = 6, � = −2 

� = −� ± √�� − 4��
2� → � = −6 ± �(6)� − 4.1. (−2)

2.1 → � = −6 ± √36 + 8
2 → �

= −6 ± 2√7
2  

�� = −6 + 2√7
2 = −3 + √7, �� = −6 − 2√7

2 = −3 − √7 
� = ��. �( /0√()� + ��. �( / √()� 

 



10.  �” + 9� = 0, � = 3, �� = 3 #�$� % = 2
/ → � 32

/4 = 3, ��(2
/) = 3 

�� + 9 = 0, � = 1, � = 0, � = 9 

� = −� ± √�� − 4��
2� → � = −0 ± �(0)� − 4.1.9

2.1 → � = −0 ± √0 − 36
2 → � = 0 ± 65

2
= 0 ± 35 

6 = 0, 7 = 3 → � = ��. �8�. cos 7% + ��. �8�. sin 7% → � = ��. �). cos 3% + ��. �). sin 3% 
� = ��. cos 3% + ��. sin 3% → y 3?

34 = 3 → 3

= ��. cos 33. ?
34 + ��. sin 33. ?

34 → −�� + 0 = 3 → �� = −3 

�� = ��. − 1
3 . sin 3% + ��. 1

3 . cos 3% → �� = − ��
3 . sin 3% + ��

3 . cos 3% 

y�32
/4 = 3 → 3 = − −3

3 . sin 33. ?
34 + ��

3 . cos 33. ?
34 → ��

3 . (−1) = 3 → �� = −9 
� = −3. cos 3% − 9. sin 3% 

12.  �” + �� + � = 0 

�� + � + 1 = 0, � = � = � = 1 

� = −� ± √�� − 4��
2� → � = −1 ± �(1)� − 4.1.1

2.1 → � = −1 ± √1 − 4
2 → � = −1 ± √35

2
= − 1

2 ± √3
2 5 

6 = − 1
2 , 7 = √3

2 → � = ��. �8�. cos 7% + ��. �8�. sin 7% 

� = ��. � �
��. cos √3

2 % + ��. � �
��. sin √3

2 % 
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