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1) 

𝑥 = 0 

𝑓(𝑥) = 𝑠𝑖𝑛(𝑥 + 𝑥ଶ) 

f ᇱ(x) = cos(x + xଶ) (1 + 2x) 
𝑓′′(𝑥) = −𝑠𝑖𝑛(𝑥 + 𝑥^2)(1 + 2𝑥)^2 + 2𝑐𝑜𝑠(𝑥 + 𝑥^2) 

෍
𝑓௡(0)

𝑛!
𝑥௡

ଶ

௡ୀ଴

 

=
(sin(0 + 0ଶ))

0!
∗ 𝑥଴ +

cos(0 + 0ଶ) (1 + 2(0))

1!
∗ 𝑥ଵ

+
(−sin (0 + 0^2)(1 + 2(0))^2 + 2𝑐𝑜𝑠(0 + 0^2))

2!
∗ 𝑥ଶ 

= 𝑥ଶ + 𝑥 

2) 

𝑥 = 0 

𝑓(0) = 𝑠𝑖𝑛(𝑥 + 𝑥ଶ) = 0 

f ᇱ(0) = cos(x + xଶ) (1 + 2x) = 1 
𝑓ᇱᇱ(0) = −𝑠𝑖𝑛(𝑥 + 𝑥ଶ)(1 + 2𝑥)ଶ + 2𝑐𝑜𝑠(𝑥 + 𝑥ଶ) = 2 

𝑓(𝑥) ≈
0

0!
𝑥଴ +

1

1!
𝑥ଵ +

2

2!
𝑥ଶ 

𝑓(𝑥) ≈ 𝑥 + 𝑥ଶ 

3) 

𝑓(𝑥) = arctan (𝑥) 

𝑓ᇱ(𝑥) =
1

1 + 𝑥ଶ
 

1

1 − 𝑧
= ෍ 𝑧௡

ஶ

௡ୀ଴

 

1

1 − 𝑧  
⇒

1

1 − (−𝑥ଶ)
= ෍ 𝑏௡

ே

௡ୀ଴

 

= 1 − 𝑥ଶ + 𝑥ସ − 𝑥଺ + ⋯ 

න[1 − 𝑥ଶ + 𝑥ସ − 𝑥଺ + ⋯ ]𝑑𝑥 

= 𝑥 −
𝑥ଷ

3
+

𝑥ହ

5
−

𝑥଻

7
+ ⋯ 

4) 

tan(𝛼 + 𝛽) =
tan(𝛼) + tan(𝛽)

1 − tan(𝛼) tan(𝛽)
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𝛼 + 𝛽 = arctan (
tan(𝛼) + tan(𝛽)

1 − tan(𝛼) tan(𝛽)
 

𝛼 = arctan(𝑥)      
 

⇒      𝑥 = tan(𝛼) 
𝛽 = arctan(𝑦)      

 
⇒      𝑦 = tan(𝛽) 

arctan(x) + arctan(y) = arctan(
(x + y)

(1 − xy)
) 

5) 

arctan ൬
1

2
൰ + arctan ൬

1

3
൰ =

𝜋

4
 

tan(𝛼) =
1

2
, tan(𝛽) =

1

3
 

tan(𝛼 + 𝛽) =
tan(𝛼) + tan(𝛽)

1 − tan(𝛼) tan(𝛽)
 

=

1
2

+
1
3

1 −
1
2

∗
1
3

 

=

5
6

1 −
1
6

= 1 

arctan(1) =
𝜋

4
 

 

 

 


