


 𝑓𝑓 ∘ 𝑔𝑔 = 𝑓𝑓�𝑔𝑔(𝑥𝑥)� 

 

𝑓𝑓 ∘ 𝑔𝑔 =
1

� 1
𝑥𝑥 + 1�

+ 2 

𝑓𝑓 ∘ 𝑔𝑔 = 3 + 𝑥𝑥 

 

𝑑𝑑𝑑𝑑𝑑𝑑(𝑓𝑓 ∘ 𝑔𝑔) = (−∞,∞) 

𝑑𝑑𝑑𝑑𝑑𝑑(𝑔𝑔) → 𝑥𝑥 + 1 = 0 

                      𝑥𝑥 = −1 

𝑑𝑑𝑑𝑑𝑑𝑑(𝑔𝑔) = ℝ− {−1} 

 

 𝐷𝐷𝑓𝑓∘𝑔𝑔 = 𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 ∩ 𝐷𝐷𝑔𝑔 

 

𝐷𝐷𝑓𝑓∘𝑔𝑔 = (−∞,∞)− {−1} 

 

𝔼𝔼 





 
𝑓𝑓(𝑥𝑥) = −2 + ln(𝑥𝑥 + 4) 

 

𝑦𝑦 = −2 + ln(𝑥𝑥 + 4) 

𝑥𝑥 = −2 + ln(𝑦𝑦 + 4), swap 𝑥𝑥 & 𝑦𝑦 

𝑥𝑥 + 2 = ln(𝑦𝑦 + 4) 

𝑥𝑥 + 2 = 𝑒𝑒ln(𝑦𝑦+4) 

𝑒𝑒𝑥𝑥+2 =  𝑦𝑦 + 4 

𝑦𝑦 = 𝑒𝑒𝑥𝑥+2 − 4 

𝑓𝑓−1(𝑥𝑥) = −4 + 𝑒𝑒𝑥𝑥+2 

 

 

𝔹𝔹 
 

 





 
Stretched horizontally by a 
factor of 3 ↘  

𝑓𝑓 �
𝑥𝑥
3�
 

 

Shifted 5 units to the 
right↘ 

𝑓𝑓 �
(𝑥𝑥 − 5)

3 � = 𝑓𝑓 �
𝑥𝑥
3 −

5
3� 

 

 

𝔼𝔼 

 

 

 

 

 





 cos−1 �cos �29𝜋𝜋
8
�� 

𝑦𝑦 = cos−1 �cos �
29𝜋𝜋

8 �� 

cos𝑦𝑦 = cos �
29𝜋𝜋

8 � 

 

 Range of (cos−1 𝑥𝑥) = [0,𝜋𝜋] 
 cos  (2𝜋𝜋 − 𝜃𝜃) = cos𝜃𝜃 

cos𝑦𝑦 = cos  �4𝜋𝜋 −
29𝜋𝜋

8 � 

cos𝑦𝑦 = cos  �
3𝜋𝜋
8 � 

𝑦𝑦 =
3𝜋𝜋
8  

 

 

𝔻𝔻 

 

 





tan  (sin−1(𝑥𝑥)) =
𝑥𝑥

√1 − 𝑥𝑥2
 
��� 

 

 

𝔼𝔼 
 

 

 

 

 

 

 

 





 𝑓𝑓(−𝑥𝑥) = 𝑓𝑓(𝑥𝑥) → 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
 𝑓𝑓(−𝑥𝑥) = −𝑓𝑓(𝑥𝑥) → 𝑜𝑜𝑜𝑜𝑜𝑜 

 

 𝑜𝑜𝑑𝑑𝑑𝑑 ∗/𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
 𝑜𝑜𝑜𝑜𝑜𝑜 ∗/𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑜𝑜𝑜𝑜𝑜𝑜 
 𝑒𝑒𝑣𝑣𝑣𝑣𝑣𝑣 ∗/𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 

 

 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ± 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ± 𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑛𝑛𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑒𝑒𝑒𝑒, 

except for some 
special cases 

 𝑜𝑜𝑜𝑜𝑜𝑜 ± 𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑜𝑜𝑜𝑜𝑜𝑜 

 

 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 ∗ cos𝑥𝑥 

          𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ∗ 𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑜𝑜𝑜𝑜𝑜𝑜 

 

 

𝔸𝔸 





 𝑓𝑓(𝑥𝑥) = 2 ⋅ tan−1(𝑥𝑥) + 1 

 

Range of (tan−1(𝑥𝑥)) = �−𝜋𝜋
2

, 𝜋𝜋
2
� 

 

Range of (2 ⋅ tan−1(𝑥𝑥)) = (−𝜋𝜋,𝜋𝜋) 

 

Range of (2 ⋅ tan−1(𝑥𝑥) + 1) =
(−𝜋𝜋 + 1,𝜋𝜋 + 1) 

 

 

𝔹𝔹 
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 𝑦𝑦 = 𝐿𝐿 is H.A if lim
𝑥𝑥→±∞

𝑓𝑓(𝑥𝑥) = 𝐿𝐿 ,where 𝐿𝐿 is a constant 

 

lim
𝑥𝑥→∞

𝑒𝑒𝑥𝑥

4𝑒𝑒𝑥𝑥 + 𝑒𝑒−𝑥𝑥
=

1
4
 

lim
𝑥𝑥→−∞

𝑒𝑒𝑥𝑥

4𝑒𝑒𝑥𝑥 + 𝑒𝑒−𝑥𝑥
= 0 

 

𝑦𝑦 = 14,𝑦𝑦 = 0 are horizontal asymptotes of 𝑓𝑓(𝑥𝑥) 
 

𝔼𝔼 
 





 The function has a root if 𝑓𝑓(𝑎𝑎) < 0 < 𝑓𝑓(𝑏𝑏) on (𝑎𝑎, 𝑏𝑏) interval 

2𝑥𝑥 + 3 sin 𝑥𝑥 = 47 

𝑓𝑓(𝑥𝑥) = 2𝑥𝑥 + 3 sin 𝑥𝑥 − 47 
by trial & error 

𝑓𝑓(3) = 8 + (+1) − 47 = −38 < 0 

          = 8 + (−1) − 47 = −40 < 0 
 

𝑓𝑓(6) = 64 + (+1) − 47 = 18 > 0 

          = 64 + (−1) − 47 = 16 > 0 
 

𝔻𝔻 





 

𝑓𝑓(𝑥𝑥) =
𝑥𝑥2 − 25

𝑥𝑥2 − 6𝑥𝑥 + 5
 

𝑓𝑓(𝑥𝑥) =
(𝑥𝑥 − 5)(𝑥𝑥 + 5)
(𝑥𝑥 − 5)(𝑥𝑥 − 1)

 

𝑓𝑓(𝑥𝑥) =
(𝑥𝑥 + 5)
(𝑥𝑥 − 1)

 

 

removable discontinuity at 𝑥𝑥 = 5 

 

𝔻𝔻 

 





lim
𝑥𝑥→1

𝑓𝑓(𝑥𝑥) − 𝑓𝑓(1)
𝑥𝑥 − 1

= 𝑓𝑓′(1) 

 

 𝑓𝑓′(log𝑎𝑎 𝑥𝑥) = 1
𝑥𝑥⋅ln𝑎𝑎

 

 

𝑓𝑓(𝑥𝑥) = log4 𝑥𝑥 

𝑓𝑓′(𝑥𝑥) =
1

𝑥𝑥 ⋅ ln 4
 

𝑓𝑓′(1) =
1

ln 4
 

 

ℂ 





 

lim
𝑥𝑥→−1−

𝑥𝑥4 + 1
𝑥𝑥2 − 6𝑥𝑥 − 7

  

numerator range is (+𝑣𝑣𝑣𝑣) 

 

𝑥𝑥2 − 6𝑥𝑥 − 7 

                    → −1− 𝑖𝑖𝑖𝑖 (+𝑣𝑣𝑣𝑣) 

lim
𝑥𝑥→−1−

2
0+

= ∞ 

 

𝔹𝔹 

 

+ + + + +  - - - - - - - - -   + + + + + 
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