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CHAPTER 6: 

Logarithm and Exponential Fun. 

The Natural Logarithm Function: 
We denote it by "ln" 

 

 

 

                             

                     

 Properties of 𝐥𝐧: 

Let 𝑥 > 0 and 𝑦 > 0, then: 

1 ln⁡(𝑥. 𝑦) = ln⁡𝑥 + ln⁡𝑦 

2 ln⁡(
𝑥

𝑦
) = ln⁡𝑥 − ln⁡𝑦 

3 ln⁡(𝑥𝑎) = 𝑎ln⁡𝑥 

 

 Examples: Evaluate the following if you know that (ln⁡2 = 0.69) :  

1 ln⁡16 = ln⁡24 = 4ln⁡2 = 4. (0.69) = 2.76 

2 ln⁡8 = ln⁡23 = 3. ln⁡2 = 3. (0.69) = 2.07 

3 ln
1

2
= ln 1 − ln 2 = 0 − (0.69) = −0.69⁡⁡⁡ 

4 ln⁡√2 = ln⁡2
1

2 =
1

2
⋅ ln⁡2 =

1

2
⋅ (0.69) = 0.345 

 

The Derivative of ln 

𝒅

𝒅𝒙
𝐥𝐧⁡𝒖 =

𝟏

𝒖
⋅
𝒅𝒖

𝒅𝒙
 

 

 

 

 

 

 

𝑦 = ln⁡(𝑥); 𝑥 > 0

ln: (0,∞) ⟶ ℝ

ln⁡𝑒 = 1
ln⁡1 = 0
ln⁡2 = 0.69
ln⁡10 = 2.3

 

 

 



Examples: Find 𝑦′ for the following functions: 

1 𝑦 = ln⁡(𝑥2 + 2𝑥) 

⟹ 𝑦′ =
2𝑥+2

𝑥2+2𝑥
  

2 𝑦 = ln⁡(sin⁡𝑥 ∗ 𝑥2) 

⟹ 𝑦′ =
1

sin⁡𝑥 ∗ 𝑥2
⋅ [sin⁡𝑥 ∗ 2𝑥 + 𝑥2cos⁡𝑥] 

3 𝑦 = ln⁡(tan⁡𝑥 + sec⁡𝑥) 

⟹ 𝑦′ =
sec2⁡𝑥 + sec⁡𝑥 ⋅ tan⁡𝑥

tan⁡𝑥 + sec⁡𝑥
 

 

4 𝑦 = (ln⁡𝑥)3 

⟹ 𝑦′ = 3(ln⁡𝑥)2 ⋅
1

𝑥
 

5 𝑦 = (ln⁡tan 𝑥)5 ⋅ cos⁡𝑥2 

⟹ 𝑦′ = (ln⁡tan 𝑥)5 ⋅ (−sin⁡𝑥2 ⋅ 2𝑥) + cos⁡𝑥2 ⋅ 5(ln⁡tan⁡𝑥)4
1

tan⁡𝑥
⋅ sec2⁡𝑥 

6 𝑦 = ln⁡(cos⁡𝑥) 

⟹ 𝑦′ =
−sin

cos⁡𝑥
= −tan⁡𝑥 

7 𝑦 = ln⁡(ln⁡𝑥) 

⟹ 𝑦′ =

1
𝑥
ln⁡𝑥

 

8 𝑦 = ln⁡𝑥 −
1

2
ln⁡(1 + 𝑥2) −

tan−1⁡𝑥

𝑥
 

⟹ 𝑦′ =
1

𝑥
−
1

2
⋅
2𝑥

1 + 𝑥2
−
𝑥 ⋅

1
1 + 𝑥2

− tan−1⁡𝑥

𝑥2
 

9 𝑦 = 𝑥[sin⁡(ln⁡𝑥) + cos⁡(ln⁡𝑥)] 

⟹ 𝑦′ = 𝑥 [cos⁡(ln⁡𝑥) ⋅
1

𝑥
− sin⁡(ln⁡𝑥) ⋅

1

𝑥
] + [sin⁡(ln⁡𝑥) + cos⁡(ln⁡𝑥)] ⋅ 1 

10 𝑦 = 𝑥sec−1𝑥 − ln⁡(𝑥 + √𝑥2 − 1); 𝑥 > 1 

⟹ 𝑦′ = 𝑥 ⋅
1

|𝑥|√𝑥2 − 1
+ sec−1⁡𝑥 ⋅ 1 −

1 +
1
2
(𝑥2 − 1)−

1
2 ⋅ 2𝑥

𝑥 + √𝑥2 − 1
 

 



The Limit of 𝐥𝐧 

                                               

 

Examples: Proof the following: 

1 lim𝑥→1  (𝑥 − ln⁡𝑥) =
?
1 

Proof: lim𝑥→1  (𝑥 − ln⁡𝑥) = 1 − ln⁡1 = 1 − 0 = 1 

2. lim𝑥→1  cos⁡(ln⁡𝑥) =
?
1 

Proof: lim𝑥→1  cos⁡(ln⁡𝑥) = cos⁡(ln⁡1) = cos⁡(0) = 1 

3. lim𝑥→1  ln⁡𝑥
(𝑥+1) =

?
0 

Proof: lim𝑥→1  ln⁡𝑥
(𝑥+1) = lim𝑥→1  (𝑥 + 1)ln⁡𝑥 

= lim
𝑥→1
 (𝑥 + 1)lim

𝑥→1
 ln⁡𝑥 = (1 + 1) ⋅ ln⁡1 = 2 ⋅ 0 = 0 

4 lim𝑥→0  
ln⁡(𝑥+1)

𝑥
=
?
1 

Proof: lim𝑥→0  
ln⁡(𝑥+1)

𝑥
=
𝐿′𝑅
lim𝑥→0  

1

𝑥+1

1
= lim𝑥→0  

1

𝑥+1
=

1

0+1
=
1

1
= 1 

5. lim𝑥→1  ln⁡(2 − 𝑥)
2cos⁡𝑥 =

?
0 

Proof: lim𝑥→1  ln⁡(2 − 𝑥)
2cos⁡𝑥 = lim𝑥→1  [2cos⁡𝑥 ⋅ ln⁡(2 − 𝑥)] 

 

⁡= 2lim
𝑥→1
 cos⁡𝑥 ⋅ lim

𝑥→1
 ln⁡(2 − 𝑥)

⁡= 2 ⋅ cos⁡(1) ⋅ ln⁡(2 − 1) = 2 ⋅ cos⁡(1) ⋅ 0 = 0
 

Problems (6.1): Find 𝑦′ of the following functions: 

1 𝑦 = ln⁡(𝑥√𝑥2 + 1) 

2 𝑦 = −5ln⁡(3𝑥√𝑥 + 2) 

3 𝑦 = 𝑡ln⁡𝑡 − cos⁡𝑡2 

4 𝑦 = 𝑥3ln⁡𝑥 −
𝑥

ln⁡𝑥
 

lim
𝑥→∞

 ln⁡𝑥 = +∞

lim
𝑥→0+

 ln⁡𝑥 = −∞
 



5 𝑦 =
1

2
ln⁡
1+𝑤

1−𝑤
 

6 𝑦 = −3ln⁡
sin⁡𝑤

1+𝑤3
 

7 𝑦 = ln⁡
sec⁡𝑥

2+3𝑥
 

8 𝑦 = ln⁡(𝑡2 + 4) − 𝑡tan−1⁡
𝑡

2
 

9 𝑦 = 𝑧(ln⁡𝑧)3 

10 𝑦 = csc3x⁡ln⁡𝑥3 + tan−1⁡ln⁡𝑥 

 

The Exponential Function: 

                                                                       

 

 Properties of 𝒆𝒙: 

1 𝑒0 = 1 

2 𝑒𝑥1 ⋅ 𝑒𝑥2 = 𝑒𝑥1+𝑥2  

3 
𝑒𝑥1

𝑒𝑥2
= 𝑒𝑥1−𝑥2 

4 (𝑒𝑥)𝑟 = 𝑒𝑟𝑥, ∀𝑟 ∈ ℝ 

5 𝑒−𝑥 =
1

𝑒𝑥
 

6 𝑒ln⁡𝑥 = 𝑥 = ln⁡𝑒𝑥 

 

 

 

 

We denote it by " 𝑒𝒙" or "exp⁡(𝒙) " 

 

𝒚 = 𝑒𝑥

𝑒𝑥: ℝ ⟶ (0,∞)

𝑒𝑥 = ln−1⁡(𝑥)

𝑒0 = 1⁡, 𝑒2 = 7.29

 



Examples: Simplify the following: 

1 ln⁡(𝑒−𝑥
2
) = −𝑥2 

2 ln⁡(𝑒
1

𝑥) =
1

𝑥
 

3 𝑒ln⁡
1

x =
1

𝑥
 

4 𝑒2ln⁡𝑥 = 𝑒ln⁡𝑥
2
= 𝑥2 

5 exp⁡(ln⁡𝑥 − 2ln⁡𝑦) = exp⁡(ln⁡𝑥 − ln⁡𝑦2) = exp⁡(ln⁡
𝑥

𝑦2
) =

𝑥

𝑦2
 

6 𝑒𝑥+ln⁡𝑥 = 𝑒𝑥 ⋅ 𝑒ln⁡𝑥 = 𝑒𝑥 ⋅ 𝑥 = 𝑥 ⋅ 𝑒𝑥 

The Derivative of 𝒆𝒙 

𝑑

𝑑𝑥
𝑒𝑢 = 𝑒𝑢 ⋅

𝑑𝑢

𝑑𝑥
 

Examples: Find 𝑦′ for the following functions: 

1 𝑦 = 𝑒tan
−1⁡𝑥 

⟹ 𝑦′ = 𝑒tan
−1⁡𝑥 ⋅

1

1 + 𝑥2
 

2 𝑦 = exp⁡(3) ⋅ exp⁡(sin⁡3𝜃) 

⟹ 𝑦′ = ⁡exp⁡(3) ⋅ exp⁡(sin⁡3𝜃) ⋅ cos⁡3𝜃 ⋅ 3 

 

3 𝑦 = 𝑒𝑥
3
 

⟹ 𝑦′ = 𝑒𝑥
3
⋅ 3𝑥2 

4 𝑦 = ln⁡
𝑒𝑥

1+𝑒𝑥
 

⟹ 𝑦′ =
1

𝑒𝑥

1 + 𝑒x

⋅
(1 + 𝑒𝑥)𝑒𝑥 − 𝑒𝑥𝑒𝑥

(1 + 𝑒𝑥)2
 

5 𝑦 =
1

2
(𝑒sin⁡𝑥 − 𝑒−2𝑥) 

⟹ 𝑦′ =
1

2
(𝑒sin⁡𝑥 ⋅ cos⁡𝑥 − 𝑒−2𝑥 ⋅ (−2)) 

6 𝑦 = sec−1⁡(𝑒2𝑥) 

⟹ 𝑦′ =
1

|𝑒2𝑥|√(e2𝑥)2 − 1
⋅ 𝑒2𝑥 ⋅ 2 

7 𝑦 = 𝑒sin⁡2𝑥 

⟹ 𝑦′ = 𝑒sin⁡2𝑥 ⋅ cos⁡2𝑥. 2 



8 𝑦 = 𝑒(ln⁡𝑥)
3
 

⟹ 𝑦′ = 𝑒(ln⁡𝑥)
3
⋅ 3(ln⁡𝑥)2 ⋅

1

𝑥
 

9 𝑦 = 𝑒cos⁡(𝑥
2) 

⟹ 𝑦′ = 𝑒cos⁡(𝑥
2) ⋅ −sin⁡(𝑥2) ⋅ 2𝑥 

10 𝑦 = 𝑒
(3𝑥−𝑒−𝑥

2
)
 

⟹ 𝑦′ = 𝑒
(3𝑥−𝑒−𝑥

2
)
⋅ (3 − 𝑒−𝑥

2
⋅ (−2𝑥)) 

 

Problems (6.2): Find 𝑦′ of the following functions: 

1 𝑦 = 𝑥2. 𝑒5𝑥
2
 

2 𝑦 = exp⁡(𝜋) ⋅ 𝑥 + exp⁡(cos⁡𝜋𝑥) 

3 𝑦 =
𝑒𝑧−𝑒−𝑧

𝑒𝑧+𝑒−𝑧
 

4 𝑦 = 𝑒sin
−1⁡𝑥 ⋅ √𝑥 

5 𝑦 = (9𝑡2 − 6𝑡 + 2)exp⁡(3𝑡) 

6 𝑦 = exp⁡(tan⁡𝑡) ⋅ ln⁡𝑡5 

7 𝑦 = 𝑤7 ⋅ 𝑒−√𝑤 

8 𝑦 = 𝑒( √𝑥
3
+tan⁡𝑥2) 

9 𝑦 = exp⁡(tan−1⁡(𝑡3)) 

10 𝑦 = ln⁡(𝑒−sin⁡𝜃 − 𝑒−𝜃
3+5) 

 

 

 

 

 

 

 

 

 



The General Logarithm Function: 

We denote it by ⁡"log𝑎⁡𝑥 " 

𝑦 = log𝑎⁡𝑥 =
ln⁡𝑥

ln⁡𝑎
; 𝑥 > 0, 𝑎 > 0, 𝑎 ≠ 1

log𝑎⁡𝑥: (0,∞) ⟶ ℝ
 

 

 

 Properties of log𝑎⁡𝑥: 

1 log𝑎⁡(𝑥. 𝑦) = log𝑎⁡𝑥 + log𝑎⁡𝑦 

2 log𝑎⁡(
𝑥

𝑦
) = log𝑎⁡𝑥 − log𝑎⁡𝑦 

3 log𝑎⁡𝑥
𝑦 = 𝑦log𝑎⁡𝑥 

4 log𝑎 𝑎 = 1 

5 log𝑎⁡1 = 0 ⟺ ln⁡1 = 0 

Examples: Simplify the following: 

1 log2⁡16 =
ln⁡16

ln⁡2
=
ln⁡24

ln⁡2
=
4ln⁡2

ln⁡2
= 4 

2 log1
7

⁡49 =
ln⁡49

ln⁡
1

7

=
ln⁡72

−ln⁡7
=
2ln⁡7

−ln⁡7
= −2 

3 log10⁡10 = 1 

4 log10⁡100 = log10⁡10
2 = 2log10⁡10 = 2.1 = 2 

5 log10⁡
1

1000
= log10⁡10

−3 = −3log10⁡10 = −3.1 = −3 

The Derivative of 𝐥𝐨𝐠𝒂⁡𝒙 

𝒅

𝒅𝒙
𝐥𝐨𝐠𝒂⁡𝒖 =

𝟏

𝐥𝐧⁡𝒂
⋅
𝟏

𝒖
⋅
𝒅𝒖

𝒅𝒙
, where 𝑢 > 0, 𝑎 > 0, 𝑎 ≠ 0 

 



Examples: 

Find 𝑦′ for the following functions: 

1 𝑦 = log2⁡(𝑥
2 + 3𝑥)  ⟹ 𝑦′ =

1

(𝑥2+3𝑥)
⋅
1

ln⁡2
⋅ (2𝑥 + 3) 

2 𝑦 = log3⁡𝑥
5 ⋅ cos⁡𝑥2 

⟹ 𝑦′ = log3⁡𝑥
5 ⋅ (−sin⁡𝑥2 ⋅ 2𝑥) + cos⁡𝑥2 ⋅

1

𝑥5
⋅
1

ln⁡3
⋅ 5𝑥4 

3 𝑦 = log7⁡(tan⁡𝑥 + sin⁡𝑥) 

⟹ 𝑦′ =
1

(tan⁡𝑥 + sin⁡𝑥)
⋅
1

ln⁡7
⋅ (sec2⁡𝑥 + cos⁡𝑥) 

4 𝑦 = ln⁡𝑥 ⋅ log10⁡𝑥  ⟹ 𝑦′ = ln⁡𝑥 ⋅
1

𝑥
⋅
1

ln⁡10
⋅ 1 + log10⁡𝑥 ⋅

1

𝑥
 

 

5 𝑦 = log𝑎⁡sin
−1⁡𝑥 +

𝑥

𝑒𝑥
, where 𝑎 is a constant. 

⟹ 𝑦′ =
1

sin⁡−1x⁡ ⋅
⋅
1

ln⁡𝛼
⋅

1

√1 − 𝑥2
+
𝑒𝑥 ⋅ 1 − 𝑥 ⋅ 𝑒x ⋅ 1

𝑒2𝑥
 

 

Problems (6.3): Find 𝑦′ of the following functions: 

1 𝑦 = 𝑥log5⁡𝑥 − cos⁡𝑥
2 

2 𝑦 = 𝑒−4𝑡log2⁡(1 − 𝑡) + log𝑎⁡(3𝑡
2), where 𝑎 is a constant. 

3 𝑦 = log4(cos 3𝑤) ⁡sec⁡√𝑤 

4 𝑦 = log11⁡(tan⁡(3𝜋𝑡)) 

5 𝑦 = √1 + log3⁡(𝑧
5)3

 

6 𝑦 = log𝑛⁡(cos
−1⁡𝜃) + sin⁡𝜃. log3⁡𝑡

2, where 𝑛 is a constant. 

7 𝑦 = (log6⁡(5𝑧))
3 

8 𝑦 = sin⁡(log2⁡𝜃) + sec⁡𝜃
2 

9 𝑦 = log𝑏⁡(𝑤𝑒
𝑤2) + sin−1⁡𝑤, where 𝑏 is a constant. 

10 𝑦 = cot⁡(log7⁡𝑡
2) ⋅

1

𝑡3
 

 



The General Exponential Function: 

 

                                                                         

 Properties of 𝒂𝒙: 

1 𝑎1 = 𝑎, where 𝑎 > 0 

2 𝑎0 = 1 

3 𝑎𝑢 ⋅ 𝑎𝑣 = 𝑎𝑢+𝑣 

4 (𝑎
𝑚

𝑛)
𝑛

= 𝑎𝑚 

5 (𝑎. 𝑏)𝑢 = 𝑎𝑢. 𝑏𝑢, where 𝑎 > 0 and 𝑏 > 0 

The Derivative of 𝒂𝒙 

∵ 𝒂𝒖 = 𝒆𝒖𝐥𝐧⁡𝒂

→

𝒅

𝒅𝒙
⁡
𝒅

𝒅𝒙
⁡𝒂𝒖 =

𝒅

𝒅𝒙
(𝒆𝒖𝐥𝐧⁡𝒂)

  

⁡⟶
𝒅

𝒅𝒙
𝒂𝒖 = 𝒂𝒖 ⋅ 𝐥𝐧⁡𝒂 ⋅

𝒅𝒖

𝒅𝒙

⁡
  

Examples: Find 𝑦′ for the following functions: 

1 𝑦 = 2𝑥
2+sec𝑥  ⟹ 𝑦′ = 2𝑥

2+sec𝑥 ⋅ ln⁡2 ⋅ (2𝑥 + sec 𝑥 tan⁡𝑥) 

2 𝑦 = 4sin
−1⁡𝑥 ⁡⁡⟹ 𝑦′ = 4sin

−1⁡𝑥 ⋅ ln⁡4 ⋅
1

√1−𝑥2
 

3 𝑦 = 𝑥𝜋 ⋅ 𝜋𝑥   ⟹ 𝑦′ = 𝑥𝜋 ⋅ 𝜋𝑥 ⋅ ln⁡𝜋 ⋅ 1 + 𝜋𝑥 ⋅ 𝜋 ⋅ 𝑥𝜋−1 ⋅ 1 

We denote it by " 𝒂 x " 

𝑦 = 𝑎𝑥 = 𝑒𝑥ln⁡𝑎; 𝑎 > 0
𝑎𝑥: ℝ ⟶ (0,∞)

 



 

Example: Find the value of 𝑥, where 3𝑥 = 2𝑥+1 

Solution: 3𝑥 = 2𝑥+1 

⁡⁡ln ⁡⁡
⇒  ⁡⁡ln 3𝑥 = 𝑙𝑛 2𝑥+1⁡⁡  

⟹ 𝑥⁡ ln 3 = (𝑥 + 1) ln 2  

⟹ 𝑥⁡ ln 3 = 𝑥 𝑙𝑛 2 + ln 2  

⟹ 𝑥⁡ ln 3 − 𝑥 𝑙𝑛 2 = ln 2  

⟹ 𝑥⁡(𝑙𝑛 3 − 𝑙𝑛 2) = 𝑙𝑛 2⁡⁡  

⟹ 𝑥⁡ (𝑙𝑛
3

2
) = 𝑙𝑛 2⁡⁡ ⟹ 𝑥 =

𝑙𝑛 2

𝑙𝑛
3

2

  

 

Problems (6.4): Find 𝑦′ of the following functions: 

1 𝑦 = 5𝑥
2+𝑥−1 

2 𝑦 = 6sin⁡𝜔+ln⁡𝑤+3 

3 𝑦 = 2sec⁡⁡√𝑡 

4 𝑦 = 𝑒5𝑥3tan⁡𝑥 

5 𝑦 = ln⁡
𝑥4

1+𝑥3
+ 7

𝑥2

2  

6 𝑦 = 2−𝑡
2
cos⁡𝑡3 

7 𝑦 = 𝜋cos⁡𝑥𝑒√𝑥 − 5−4𝑥
3
 

8 𝑦 = ln⁡(1 + 𝑒2𝑥)5𝑥2 

9 𝑦 = −4ln⁡𝑤 +
4

𝑤
− 2sin⁡(√𝑤) 

10 𝑦 = 8cos 𝜋𝜃ln⁡√𝜃 + 3sec⁡(5𝜃) 

 

 

 

 

 

 

 



The Relation between 𝒂𝒙 and 𝐥𝐨𝐠𝒂⁡𝒙 

 

𝐥𝐨𝐠𝒂 𝒚 = 𝒙 ⟺ 𝒚 = 𝒂𝒙; 𝒂 > 𝟎⁡&⁡⁡𝒂 ≠ 𝟎 

 

              

 

 

Logarithmic Differentiation 
If in a function where the base and the exponent are variables, we should change the 
form before we take the derivative. 

Examples: Find 𝑦′ for the following: 

1. 𝑦 = 𝑥𝑥
2
 

⁡→
𝑙𝑛
ln⁡𝑦 = ln⁡𝑥𝑥

2

⁡⟶ ln⁡𝑦 = 𝑥2ln⁡𝑥

⁡→

𝑑
𝑑𝑥 𝑦′

𝑦
= 𝑥2 ⁡

1

𝑥
+ ln⁡𝑥. 2𝑥

⁡⟶ 𝑦′ = 𝑦 ∗ (𝑥2
1

𝑥
+ ln⁡𝑥. 2𝑥)

⁡ →
𝑦=𝑥𝑥

2

𝑦′ = 𝑥𝑥
2
∗ (𝑥2

1

𝑥
+ ln⁡𝑥. 2𝑥)

 

 

 

 



2.  𝑦 = (𝑥2 + 1)ln⁡𝑥 
 

⁡→
𝑙𝑛
ln⁡𝑦 = ln⁡(𝑥2 + 1)ln⁡𝑥

⁡⟶ ln⁡𝑦 = ln 𝑥 ln⁡(𝑥2 + 1)

⁡→

𝑑
𝑑𝑥 𝑦′

𝑦
= ln⁡𝑥 ⋅

2𝑥

𝑥2 + 1
+ ln⁡(𝑥2 + 1) ⋅

1

𝑥

⁡⟶ 𝑦′ = 𝑦 ∗ (ln⁡𝑥 ⋅
2𝑥

𝑥2 + 1
+ ln⁡(𝑥2 + 1) ⋅

1

𝑥
)

⁡⟶ 𝑦′ = (𝑥2 + 1)ln⁡𝑥 ∗ (ln⁡𝑥 ⋅
2𝑥

𝑥2 + 1
+ ln⁡(𝑥2 + 1) ⋅

1

𝑥
)

 

3 𝑦 = (sin⁡𝑥)tan⁡𝑥 

⁡→
𝑙𝑛
ln⁡𝑦 = ln⁡(sin⁡𝑥)tan⁡𝑥

⁡⟶ ln⁡𝑦 = tan⁡𝑥 ⋅ ln⁡(sin⁡𝑥)

⁡→

𝑑
𝑑𝑥 𝑦′

𝑦
= tan⁡𝑥 ⋅

cos⁡𝑥

sin⁡𝑥
+ ln⁡(sin⁡𝑥) ⋅ sec2⁡𝑥

⁡⟶ 𝑦′ = 𝑦 ∗ (tan⁡𝑥
cos⁡𝑥

sin⁡𝑥
+ ln⁡(sin⁡𝑥) ⋅ sec2⁡𝑥)

⁡⟶ 𝑦′ = (sin⁡𝑥)tan⁡𝑥 ∗ (tan⁡𝑥 ⋅
cos⁡𝑥

sin⁡𝑥
+ ln⁡(sin⁡𝑥) ⋅ sec2⁡𝑥)

⁡⟶ 𝑦′ = (sin⁡𝑥)tan⁡𝑥 ∗ (
sin⁡𝑥

cos⁡𝑥
⋅
cos⁡𝑥

sin⁡𝑥
+ ln⁡(sin⁡𝑥) ⋅ sec2⁡𝑥)

⁡⟶ 𝑦′ = (sin⁡𝑥)tan⁡𝑥 ∗ (1 + sec2⁡𝑥 ⋅ ln⁡(sin⁡𝑥))

 

 

4. 𝑦 = √
(𝑥+2)3(𝑥+1)2

(𝑥−4)2(𝑥+3)

5
 

      ⟶ 𝑦 = (
(𝑥+2)3(𝑥+1)2

(𝑥−4)2(𝑥+3)
)

1

5
 

      →
𝑙𝑛
ln⁡𝑦 =

1

5
∗ ln⁡(

(𝑥+2)3(𝑥+1)2

(𝑥−4)2(𝑥+3)
)  

       ⟶ ln⁡𝑦 =
1

5
∗ ln⁡((𝑥 + 2)3(𝑥 + 1)2) − ln⁡((𝑥 − 4)2(𝑥 + 3))   



⁡⟶ ln⁡𝑦 =
1

5
∗ (ln⁡(𝑥 + 2)3 + ln⁡(𝑥 + 1)2) − (ln⁡(𝑥 − 4)2 + ln⁡(𝑥 + 3))

⁡⟶ ln⁡𝑦 =
1

5
∗ (3ln⁡(𝑥 + 2) + 2ln⁡(𝑥 + 1) − 2ln⁡(𝑥 − 4) − ln⁡(𝑥 + 3))

⁡→

𝑑
𝑑𝑥 𝑦′

𝑦
=
1

5
(
3

𝑥 + 2
+

2

𝑥 + 1
−

2

𝑥 − 4
−

1

𝑥 + 3
)

⁡⟶ 𝑦′ = 𝑦 ∗
1

5
(
3

𝑥 + 2
+

2

𝑥 + 1
−

2

𝑥 − 4
−

1

𝑥 + 3
)

⁡⟶ 𝑦′ = √
(𝑥 + 2)3(𝑥 + 1)2

(𝑥 − 4)2(𝑥 + 3)

5

∗
1

5
(
3

𝑥 + 2
+

2

𝑥 + 1
−

2

𝑥 − 4
−

1

𝑥 + 3
)

 

 

Problems (6.5): 

1 Find 𝑦′ for the following: 

(a) 𝑦 = 𝑥𝑥 

(b) 𝑦 = 𝑒√𝑧
2+𝑒𝑧 

(c) 𝑦 = 𝑥√5+ln⁡𝑥 

(d) 𝑦 = 𝑛ln⁡𝑛 

(e) 𝑦 = (tan⁡𝑡)3sin
−1⁡𝑡 

2 Using L'R. proof the following: 

(a) lim𝑥→∞  
3𝑥2+𝑥+4

5𝑥2+8𝑥
=
3

5
 

(b) lim𝑥→𝜋
2
 
sin⁡𝑥−1

cos⁡𝑥
= 0 

(c) lim𝑥→∞  
ln⁡𝑥

𝑥
= 0 

(d) lim𝑥→∞  
ln⁡(1+

1

𝑥
)

𝑥−1
= 1 

(e) lim𝑥→1  
𝑥ln⁡𝑥−𝑥+1

(𝑥−1)ln⁡𝑥
= 1 

(f) lim𝑥→0  
𝑒𝑥−1−𝑥−

𝑥2

2

𝑥3
=
1

6
 

(g) lim𝑥→−∞  
3𝑥−2

𝑒𝑥
2 = 0 


