
 

 
TASC – MTS415118 

Page 1 of 6 
 

 

  𝑢𝑛 = 𝑎 + (𝑛 − 1) 𝑑  
 

  𝑆𝑛 =
𝑛

2
(2𝑎 + (𝑛 − 1) 𝑑) =  

𝑛

2
(𝑎 + ℓ)  

 
 

  𝑢𝑛 = 𝑎 𝑟𝑛−1  
 

  𝑆𝑛 =
𝑎(1−𝑟𝑛)

1−𝑟
  if 𝑟 ≠ 1   or   𝑛𝑎  𝑟 = 1 

 

  𝑆∞ =
𝑎

1−𝑟
  if  |𝑟| < 1 

 

 

  ∑ 𝑟 =
𝑛(𝑛 + 1)

2

𝑛

𝑟=1

 

  ∑ 𝑟2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6

𝑛

𝑟=1

 

  ∑ 𝑟3 =
𝑛2(𝑛 + 1)2

4

𝑛

𝑟=1

 

 

 

  {𝑎𝑛}   𝜀 > 0, ∃ 𝑁(𝜀) 
|𝑎𝑛 − 𝐿| <  𝜀  ∀ 𝑛 > 𝑁

 {𝑎𝑛}   𝜅 > 0, ∃ 𝑁(𝜅) 
𝑎𝑛 >  𝜅  ∀ 𝑛 > 𝑁

 {𝑎𝑛}   𝜅 > 0, ∃ 𝑁(𝜅) 
𝑎𝑛 <  −𝜅  ∀ 𝑛 > 𝑁
 

 𝑓(𝑥) 
𝑓(𝑥) = 𝑓(0) + 𝑓′(0) × 𝑥 + 𝑓′′(0) ×

𝑥2

2!
+ 𝑓′′′(0) ×

𝑥3

3!
+ ⋯ + 𝑓(𝑛)(0) ×

𝑥𝑛

𝑛!
+… 
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2 × 2 Α = (
𝑎 𝑏
𝑐 𝑑

)  ⟹ det Α = |Α| = 𝑎𝑑 − 𝑏𝑐 

2 × 2
Α = (

𝑎 𝑏
𝑐 𝑑

)  ⟹  Α−1 =
1

det Α
(

𝑑 −𝑏
−𝑐 𝑎

) , 𝑎𝑑 ≠ 𝑏𝑐 

(
𝑎 0
0 1

)   and   (
1 0
0 𝑎

) 

(
1 𝑎
0 1

)   and  (
1 0
𝑎 1

) 

(
cos 𝜃 − sin 𝜃
sin 𝜃 cos 𝜃

) 

(
cos 2𝜃 sin 2𝜃
sin 2𝜃 −cos 2𝜃

) 

(ℎ, 𝑘) 𝑟

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2 

(ℎ, 𝑘)
𝑎

𝑏

(𝑥 − ℎ)2

𝑎2
+

(𝑦 − 𝑘)2

𝑏2
= 1 

𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 = 𝑑 

(𝑥0 + 𝑎𝑡, 𝑦0 + 𝑏𝑡, 𝑧0 + 𝑐𝑡), 𝑡 ∈ ℝ                    (parametric form) 

𝑥 − 𝑥0

𝑎
=

𝑦 − 𝑦0

𝑏
=

𝑧 − 𝑧0

𝑐
 ,    𝑎, 𝑏, 𝑐 ≠ 0       (symmetric form) 

  𝑧 ∈ ℂ  𝑧 = 𝑎 + 𝑖𝑏 = 𝑟(cos 𝜃 + 𝑖 sin 𝜃) = 𝑟 𝑐𝑖𝑠𝜃 = 𝑟 𝑒𝑖𝜃 
 

𝑅𝑒(𝑧) = 𝑎      𝐼𝑚(𝑧) = 𝑏  

|𝑧| = √𝑎2 + 𝑏2 = 𝑟 

𝑧𝑛 = [𝑟(cos 𝜃 + 𝑖 sin 𝜃)]𝑛 = 𝑟𝑛(cos 𝑛𝜃 + 𝑖 sin 𝑛𝜃) = 𝑟𝑛𝑐𝑖𝑠 𝑛𝜃 = 𝑟𝑛𝑒𝑖𝑛𝜃 
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tan 𝜃 =
sin 𝜃

cos 𝜃
          sec 𝜃 =

1

cos 𝜃
          cosec 𝜃 =

1

sin 𝜃
          cot 𝜃 =

1

tan 𝜃
 

cos2 𝜃 + sin2 𝜃 = 1          1 + tan2 𝜃 = sec2 𝜃           1 + cot2 𝜃 = cosec2 𝜃 

sin 2𝐴 = 2 sin 𝐴 cos 𝐴 

cos 2𝐴 = cos2 𝐴 − sin2 𝐴 = 2 cos2 𝐴 − 1 = 1 − 2 sin2 𝐴 

tan 2𝐴 =
2 tan 𝐴

1 − tan2 𝐴
 

sin(𝐴 ± 𝐵) = sin 𝐴 cos 𝐵 ± cos 𝐴 sin 𝐵

cos(𝐴 ± 𝐵) = cos 𝐴 cos 𝐵 ∓ sin 𝐴 sin 𝐵

tan(𝐴 ± 𝐵) =
tan 𝐴 ± tan 𝐵

1 ∓ tan 𝐴 tan 𝐵
 

 
2 sin 𝐴 cos 𝐵 = sin(𝐴 + 𝐵) + sin(𝐴 − 𝐵) 

2 cos 𝐴 sin 𝐵 = sin(𝐴 + 𝐵) − sin(𝐴 − 𝐵) 

2 cos 𝐴 cos 𝐵 = cos(𝐴 + 𝐵) + cos(𝐴 − 𝐵) 

2 sin 𝐴 sin 𝐵 = cos(𝐴 − 𝐵) − cos(𝐴 + 𝐵) 

sin 𝐶 + sin 𝐷 = 2 sin (
𝐶 + 𝐷

2
)  cos (

𝐶 − 𝐷

2
) 

sin 𝐶 − sin 𝐷 = 2 cos (
𝐶 + 𝐷

2
) sin (

𝐶 − 𝐷

2
) 

cos 𝐶 + cos 𝐷 = 2 cos (
𝐶 + 𝐷

2
) cos (

𝐶 − 𝐷

2
) 

cos 𝐶 − cos 𝐷 = 2 sin (
𝐶 + 𝐷

2
)  sin (

𝐷 − 𝐶

2
) 

 

𝜃 0 𝜋

6
 

𝜋

4
 

𝜋

3
 

𝜋

2
 𝜋 3𝜋

2
 

2𝜋 

sin 𝜃 0 1

2
 √2

2
 

√3

2
 

1 0 −1 0 

cos 𝜃 1 √3

2
 

√2

2
 

1

2
 

0 −1 0 1 

tan 𝜃 0 √3

3
 

1 √3 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 0 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 0 

 

   
180

𝜋
 

  
𝜋

180
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𝑦 = 𝑓(𝑥)  ⟹
𝑑𝑦

𝑑𝑥
= 𝑓′(𝑥) = lim

ℎ→0
(

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
) 

 

𝑥𝑛 𝑛𝑥𝑛−1 
 

𝑎 𝑎𝑥 + 𝑐 

sin 𝑥 cos 𝑥 

 
𝑥𝑛 𝑥𝑛+1

𝑛 + 1
+ 𝑐 

cos 𝑥 −sin 𝑥 

 
(𝑎𝑥 + 𝑏)𝑛 (𝑎𝑥 + 𝑏)𝑛+1

𝑎(𝑛 + 1)
+ 𝑐 

tan 𝑥 sec2 𝑥    𝑜𝑟   
2

1

cos x
 

 
𝑒𝑥 𝑒𝑥 + 𝑐 

𝑒𝑥 𝑒𝑥 

 1

𝑥
 ln |𝑥| + 𝑐   

 

log𝑒 𝑥    𝑜𝑟   ln 𝑥 
1

𝑥
 

 
sin 𝑥 −cos 𝑥 + 𝑐 

arcsin 𝑥 
1

√1 − 𝑥2
 

 
cos 𝑥 sin 𝑥 + 𝑐 

arccos 𝑥 −
1

√1 − 𝑥2
 

 

1

√𝑎2 − 𝑥2
 

arcsin
𝑥

𝑎
+ 𝑐 

or 

−arccos
𝑥

𝑎
+ 𝑐 

arctan 𝑥 
1

1 + 𝑥2
 

 1

𝑎2 + 𝑥2
 

1

𝑎
 arctan

𝑥

𝑎
+ 𝑐 

 

𝑎𝑥 𝑎𝑥  ln 𝑎 
 

𝑎𝑥 𝑎𝑥

ln 𝑎
+ 𝑐 

log𝑎 𝑥 
1

𝑥 ln 𝑎
 

 
log𝑎 𝑥 𝑥 ln |𝑥| − 𝑥

ln 𝑎
+ 𝑐 

 



 
 

 
 TASC – MTS415118 

Page 5 of 6 
 

 

𝑓(𝑥) ⋅ 𝑔(𝑥)   𝑓′(𝑥) ⋅ 𝑔(𝑥) + 𝑓(𝑥) ⋅ 𝑔′(𝑥) 𝑢 ⋅ 𝑣 
  𝑣 ⋅

𝑑𝑢

𝑑𝑥
+ 𝑢 ⋅

𝑑𝑣

𝑑𝑥
 

𝑓(𝑥)

𝑔(𝑥)
    

𝑓′(𝑥) ⋅ 𝑔(𝑥) − 𝑓(𝑥) ⋅ 𝑔′(𝑥)

{𝑔(𝑥)}2
 

𝑢

𝑣
 

  
𝑣 ⋅

𝑑𝑢
𝑑𝑥

− 𝑢 ⋅
𝑑𝑣
𝑑𝑥

𝑣2
 

𝑔{𝑓(𝑥)}   𝑔′{𝑓(𝑥)} ⋅ 𝑓′(𝑥) 𝑦 = 𝑓(𝑢) 

 𝑢 = 𝑔(𝑥) 
   

𝑑𝑦

𝑑𝑢
⋅

𝑑𝑢

𝑑𝑥
 

 

∫ 𝑓(𝑥) ⋅ 𝑔′(𝑥) 𝑑𝑥 = 𝑓(𝑥) ⋅ 𝑔(𝑥) − ∫ 𝑓′(𝑥) ⋅ 𝑔(𝑥)  𝑑𝑥 + 𝑐 

 

𝐴 = ∫ 𝑦
𝑏

𝑎

𝑑𝑥    or    𝐴 = ∫ 𝑥
𝑏

𝑎

𝑑𝑦 

 

𝑉 = 𝜋 ∫ 𝑦2
𝑏

𝑎

𝑑𝑥    or    𝑉 = 𝜋 ∫ 𝑥2
𝑏

𝑎

𝑑𝑦 
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  𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0      𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 

𝑎𝑥 × 𝑎𝑦 = 𝑎𝑥+𝑦 

𝑎𝑥 ÷ 𝑎𝑦 = 𝑎𝑥−𝑦 

(𝑎𝑥)𝑦 = 𝑎𝑥 × 𝑦 

(𝑎)
1
𝑦 = √𝑎

𝑦
 

(𝑎)
𝑥
𝑦 = √𝑎𝑥

𝑦
 

 

𝑦 = 𝑎𝑥 ⟺ 𝑥 = log𝑎 𝑦     𝑎 > 0, 𝑦 > 0 

log𝑎 𝑥 + log𝑎 𝑦 = log𝑎 𝑥𝑦 

log𝑎 𝑥 − log𝑎 𝑦 = log𝑎

𝑥

𝑦
 

log𝑎 𝑥𝑛 = 𝑛 log𝑎 𝑥 

log𝑎 𝑥 =
log𝑏 𝑥

log𝑏 𝑎
 

log𝑎 1 = 0 

log𝑎 𝑎 = 1 

 

𝑛! = 𝑛(𝑛 − 1)(𝑛 − 2)(𝑛 − 3) … ×  3 × 2 × 1 

(
𝑛

𝑟
) =

𝑛!

𝑟! (𝑛 − 𝑟)!
 

(𝑥 + 𝑦)𝑛 = (
𝑛

0
) 𝑥𝑛  + (

𝑛

1
) 𝑥𝑛−1 𝑦 + (

𝑛

2
) 𝑥𝑛−2 𝑦2  + ⋯ (

𝑛

𝑛 − 1
) 𝑥 𝑦𝑛−1  + (

𝑛

𝑛
) 𝑦𝑛 

 

|𝑥| =  {
  𝑥       𝑥 ≥ 0 
−𝑥      𝑥 < 0

 


