
 

Lecture 1  

1. Find the function values?  

 

2. Express the given quantity in terms of 𝒔𝒊𝒏 𝒙 𝒂𝒏𝒅 𝒄𝒐𝒔 𝒙. 

 

3. Verify the following identity: 

𝑎. 𝑡𝑎𝑛ℎ2 𝑥 +  𝑠𝑒𝑐ℎ2 𝑥 = 1                         𝑏. sinh 2𝑥 =   2 𝑠𝑖𝑛ℎ𝑥 cosh 𝑥      

𝑐. 𝑠𝑖𝑛ℎ3𝑥 = 3 sinh 𝑥 + 4 𝑠𝑖𝑛ℎ3𝑥            𝑑. cos (𝑥 −
𝜋

2
) = 𝑠𝑖𝑛𝑥             

 𝑒. cos (𝑥 +
𝜋

2
) = − sin 𝑥                           𝑓. sin (𝑥 +

𝜋

2
)        

𝑔. sin (𝑥 −
𝜋

2
) = − cos 𝑥 

4. Derive or prove the following identities: 
 

𝑎. tan(𝐴 + 𝐵) =
tan 𝐴 + tan 𝐶

1 − tan 𝐴 tan 𝐵
                  𝑏.

1 − cos 𝑥

sin 𝑥
=

sin 𝑥

1 + cos 𝑥
           

 

𝟓. Use the definition of 𝒔𝒊𝒏𝒉𝒙 and 𝒄𝒐𝒔𝒉 x to show that 𝒄𝒐𝒔𝒉𝟐𝒙 − 𝒔𝒊𝒏𝒉𝟐𝒙 = 𝟏. 

Lecture 2 

1. Use the definition 

𝒇′(𝒂) = 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝒂 + 𝒉) − 𝒇(𝒂)

𝒉
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Find the derivative of the given function at the indicated point. 

a) 𝑓(𝑥) = 3 − 𝑥2 , 𝑎 = −1.         b) 𝑓(𝑥) = 𝑥2 + 4 ,    𝑎 = 2 

2. Find the 𝑑𝑦/𝑑𝑥 

a) 𝑦 = 1 − 𝑥 + 𝑥2 − 𝑥3       b) 𝑓(𝑥) =
𝑥3

3
+

𝑥2

2
+ 𝑥       c)  𝑦 =

√𝑥−1

√𝑥+1
 

d) 𝑦 =
𝑥−4

4
−

𝑥−3

3
+

𝑥−2

2
− 𝑥−1 + 3   

3. Find the horizontal tangent for the following functions. 

a) 𝑦 = 𝑥3 − 2𝑥2 + 𝑥 + 1        b) 𝑦 = 4𝑥3 − 6𝑥2 − 1 

c) 𝑦 = 5𝑥3 − 3𝑥5 

4. Find an equation for the line tangent to the curve at the given 

point. 

a)  𝑦 = 𝑥3 − 3𝑥 + 1, 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡𝑠 (2,3)     b)  𝑦 =
𝑥4+2

𝑥2  , 𝑥 = −1 

5. Derivative of Trigonometric functions. 

Find 𝒅𝒚/𝒅𝒙 ? 

a) 𝑦 = −10 𝑥 + 3 cos 𝑥.           𝒃) 𝑦 = (𝑠𝑖𝑛2𝑥 + cos 𝑥)sec 2𝑥.    

𝒄) 𝑦 = 𝑥3 cot  𝑥 −
1

𝑥3               d) 𝑦 = 𝑥2 − sec 𝑥 + 1            

𝑒) 𝑦 =
1 + csc 𝑥

1 − csc 𝑥
                        𝒇) 𝑦 = 𝑠𝑒𝑐3 2𝑥 csc 𝑥          

𝒈) 𝑦 = (1 + sec csc 𝑥) sin 𝑥         ℎ)𝑦 = sec(tan 𝑥)    

 𝑖) 𝑦 = (sec 𝑥 + tan 𝑥2) + (sec 𝑥 − tan 𝑥)      



6. Find 𝑑𝑠/𝑑𝑡 

a) 𝑠 = 5 +
1

cot 𝑡
          𝒃) 𝑠 = (1 + csc 𝑡) cos 𝑡   c) 𝑠 = sec 𝑡 csc 𝑡   

7. Find 𝑦′′ for    a) 𝑦 = csc 𝑥 .            𝒃) 𝑦 = sec 𝑥  

8. Find 𝑦4 =
𝑑4𝑦

𝑑𝑥4  for a) 𝑦 = −4 𝑥2𝑠𝑖𝑛𝑥.       𝒃) 𝑦 = 9𝑥 cos  𝑥.  

Lecture 3 

1. Find the derivatives of the following functions? 

a) 𝒔 = (𝟐𝒙𝟐 + 𝟏)−𝟓/𝟐     𝒃)  𝑦 = csc (cot 𝑥)            𝒄) 𝒚 =  𝒔𝒊𝒏𝟐(𝝅𝒕 − 𝟐)      

𝒅) 𝑦 = (
𝑠𝑖𝑛𝑥

1+cos 𝑥
)

−1
        𝒆) 𝒇(𝒙) = − (𝒔𝒆𝒄 𝒙 + 𝒕𝒂𝒏 𝒙)−𝟏      𝒇) 𝒚 = 𝒔𝒆𝒄(√𝒙)  𝒕𝒂𝒏 (𝟏/𝒙)     

2. Use implicit differentiation to find 𝒅𝒚/𝒅𝒙. 

a) 𝒙𝟑 + 𝒚𝟑 = 𝟏𝟖 𝒙𝒚                    𝒃) 𝟐𝒙𝒚 + 𝒚𝟐 = 𝒙 + 𝒚        𝒄) 𝒙 + 𝒕𝒂𝒏 𝒙𝒚 = 𝟎 

3. Find the derivatives? 

a) 𝑦 = 𝑠𝑖𝑛−1(7𝑥)                𝒃) 𝑦 = 𝑐𝑠𝑐−1(2𝑥2)                              𝒄) 𝑦 = 𝑒𝑐𝑜𝑠−1𝑥    

𝒅) 𝑦 = 𝑥3 𝑡𝑎𝑛−1 2𝑥                𝒆) 𝑦 =
𝑐𝑜𝑠−1𝑥

𝑠𝑖𝑛−1𝑥
                                   𝒇)   𝑦 =

1

𝑥2
 (𝑡𝑎𝑛−1𝑥)3  

𝒈) 𝑦 = 𝑠𝑒𝑐−1(−2𝑥 + 4)       𝒉) 𝑦 =  𝑐𝑠𝑐−1(𝑥) 𝑐𝑜𝑡−1 (√𝒙)         𝒊) 𝑦 =   𝑐𝑜𝑡−1
1

𝑥
−  𝑡𝑎𝑛−1𝑥     

       

4. Find 
𝒅𝒚

𝒅𝒙
  ? 

a) 𝑦 =  𝑒−7𝑥−4
              𝑏) 𝑦 =  

𝑥3

𝑒𝑥
− 𝑥2𝑒2𝑥          𝒄) 𝑦 = 𝑒−2𝑥 8 𝑥      

𝒅) 𝑦 = 5cot x csc 𝑥          𝒆) 𝑦 = 4sec 𝑥2
         𝒇) 𝑦 = (ln 𝑥)4            𝒈)  𝑦 = ln (𝑙𝑛 2𝑥2)  

𝒉) 𝑦 = ln (
1

𝑥−2
)        𝒊) 𝑦 = 𝑙𝑜𝑔6𝑥3         𝒈) 𝑦 = ln (10) . log4 𝑥2    𝒌) 𝑦 = log4(1 + ln 5𝑥)  



𝒎) 𝑦 = ln(2 − cos 𝑥)                      𝒏)  𝑦 =  𝑥𝑒2𝑥2

                          𝑶) 𝑦 = 𝑥cos 𝑥 

 5. Find an equation of the tangent line at the point indicated. 

a) 𝑓(𝑥) = 6𝑥, 𝑥 = 2                𝒃) 𝑦 = (√2)𝑥, 𝑥 = 8 

6. Find the derivative? 

a) 𝑦 = sinh(2𝑥4)                              𝒃) 𝑦 =  𝑡𝑎𝑛ℎ(𝑡1/2 − 2)            𝒄) 𝑦 = (ln(cosh 𝑥))1/5    

 𝒅) 𝑦 =
sech 𝑡

1 + tanh 𝑡
                           𝒆) 𝑦 = 𝑒csch 2𝑥                              𝒇) 𝑦 = sinh(𝑐𝑜𝑠ℎ−3(2𝑥))       

 𝒈) 𝑦 = sech(2𝑥) coth(1/𝑥)         𝒉) 𝑦 = 𝑡𝑎𝑛ℎ−1(𝑒3𝑥 + 𝑥4)        𝒊) 𝑦 = (𝑠𝑖𝑛ℎ−1(𝑥2))3        

  𝒋) 𝑦 = (𝑐𝑠𝑐ℎ−13𝑥)4                 𝒌) 𝑦 = 𝑠𝑖𝑛ℎ−1 (√𝑥2 + 1)          𝒍) 𝑦 =  𝑒𝑐𝑜𝑠ℎ−1𝑥                 

  𝒎) 𝑦 =  𝑙𝑛(𝑡𝑎𝑛ℎ−1 𝑥). 

7. Prove the following formula? 

a) 
𝑑

𝑑𝑥
 (coth 𝑥) =  −𝑐𝑠𝑐ℎ2𝑥           𝒃) 

𝑑

𝑑𝑡
 𝑠𝑖𝑛ℎ−1𝑡 =

1

√𝑡2+1
 

𝒄) 
𝑑

𝑑𝑡
 𝑐𝑜𝑠ℎ−1 =

1

√𝑡2 − 1
 

Lecture 4 

1. In the following Exercises, find the most general anti-derivative or indefinite 

integral. 

𝐚. ∫ 𝒙−𝟒(𝒙 + 𝟐𝒙)  𝒅𝒙                          𝒃. ∫(√𝒙 + √𝒙
𝟑

)𝒅𝒙                                              𝒄. ∫ − (
𝒔𝒆𝒄𝟐𝒙

𝟑
)   𝒅𝒙        

𝒅. ∫
𝐜𝐬𝐜 𝜽 𝐜𝐨𝐭 𝜽

𝟐
 𝒅𝜽                            𝒆. ∫(𝟒 𝐬𝐞𝐜 𝒙 𝐭𝐚𝐧 𝒙 − 𝟐 𝒔𝒆𝒄𝟐𝒙) 𝒅𝒙                 𝒇. ∫

𝟏

𝟐
(𝒄𝒔𝒄𝟐𝒙 − 𝒄𝒔𝒄 𝒙 𝒄𝒐𝒕 𝒙)𝒅𝒙 

𝒈. ∫ 𝒄𝒐𝒔 𝒙 (𝒕𝒂𝒏 𝒙 + 𝒔𝒆𝒄 𝒙)𝒅𝒙       𝒉. ∫
𝒄𝒔𝒄 𝒙

𝒄𝒔𝒄 𝒙 − 𝒔𝒊𝒏 𝒙
 𝒅𝒙     𝒊. ∫(𝟏 + 𝒕𝒂𝒏𝟐𝒙)𝒅𝒙  (𝑯𝒊𝒏𝒕 (𝟏 + 𝒕𝒂𝒏𝟐𝒙) = 𝒔𝒆𝒄𝟐𝒙)  

𝒋. ∫(𝟐 + 𝒕𝒂𝒏𝟐𝒙) 𝒅𝒙                             𝒌. ∫
𝟏

𝒕𝟐
 𝒄𝒐𝒔 (

𝟏

𝒕
− 𝟏) 𝒅𝒕                                      

2. Find the indefinite integral? 



𝐚. ∫ 𝟒𝒙𝟑 𝐬𝐢𝐧 𝒙𝟒 𝒅𝒙              𝒃. ∫
𝟏

𝜽𝟐
 𝐬𝐢𝐧

𝟏

𝛉
 𝐜𝐨𝐬

𝟏

𝜽
 𝒅𝜽            𝒄. ∫ √𝒄𝒐𝒕 𝒚 𝒄𝒔𝒄𝟐𝒚 𝒅𝒚        

𝒅. ∫
𝒔𝒆𝒄 𝒛 𝒕𝒂𝒏 𝒛 𝒅𝒛

√𝒔𝒆𝒄𝒛
          𝒆. ∫ 𝒄𝒔𝒄𝟐𝟐𝒙 𝒄𝒐𝒕𝟐𝒙 𝒅𝒙                𝒇. ∫

𝐬𝐢𝐧 𝒙

𝒄𝒐𝒔𝟑𝒙
 𝒅𝒙        

𝒈. ∫ 𝒄𝒐𝒕𝟐𝒙 𝒅𝒙        𝑯𝒊𝒏𝒕(𝟏 + 𝒄𝒐𝒕𝟐) =  𝒄𝒔𝒄𝟐𝒙 

3. Evaluate the integral of the following integrations indicted below 

𝒂. ∫(𝒆𝟐𝒙 + 𝟓𝒆−𝟑𝒙)𝒅𝒙         𝒃. ∫ 𝟖 𝒆(𝒙+𝟏) 𝒅𝒙        𝒄. ∫
𝒆√𝒓

√𝒓
 𝒅𝒓       𝒅. ∫ 𝒕𝟑 𝒆𝒕𝟒

𝒅𝒕 

𝒆. ∫
𝒆𝟏/𝒙

𝒙𝟐
𝒅𝒙                 𝒇. ∫ 𝒆𝐬𝐞𝐜 𝝅𝒕 𝐬𝐞𝐜 𝝅𝒕 𝐭𝐚𝐧 𝝅𝒕   𝒅𝒕            𝒈. ∫

𝒅𝒙

𝟏 + 𝒆𝒙
 

4. Evaluate the following integrations? 

a. ∫(𝟏. 𝟑)𝒙𝒅𝒙                     𝒃. ∫ 𝟒 𝒙√𝟒 𝒅𝒙                          𝒄. ∫
𝒅𝒙

𝒙 𝐥𝐨𝐠𝟏𝟎 𝒙
       

L 5 

1. Evaluate the following integrals?  

a) ∫
𝒅𝒙

√𝟗−𝒙𝟐
                          𝒃) ∫

𝒅𝒙

𝟗+𝟑𝒙𝟐                   𝒄) ∫
𝒅𝒙

𝒙√𝟓𝒙𝟐−𝟒
      

𝒅) ∫
𝒆𝒔𝒊𝒏−𝟏𝒙𝒅𝒙

√𝟏−𝒙𝟐
                  𝒆) ∫

(𝒔𝒊𝒏−𝟏𝒙)𝟐 𝒅𝒙

√𝟏−𝒙𝟐
          𝒇) ∫

𝒅𝒚

(𝒕𝒂𝒏−𝟏𝒙) (𝟏+𝒚𝟐)
                                                   

 

2. Evaluate the integrals? 

a)∫ 𝑠𝑖𝑛ℎ
4𝑥

9
 𝑑𝑥          𝑏) ∫ tanh

2𝑥

7
 𝑑𝑥        𝒄) ∫ 𝑠𝑒𝑐ℎ2 (1 −

1

2
) 𝑑𝑥  

 

𝑑) ∫ coth
𝜃

√3
𝑑𝜃     𝑒) ∫ 𝑒𝑥  𝑠𝑒𝑐2(𝑒𝑥7)𝑑𝑥     𝑓) ∫(𝑠𝑒𝑐2𝑥) 𝑒tan 𝑥 𝑑𝑥 

 

𝑔) ∫
sech √𝑡 tanh √𝑡  𝑑𝑡

√𝑡
      𝐻) ∫

1

𝑦√4𝑦2−1
 𝑑𝑦          𝐼)

24

𝑦√𝑦2−16
𝑑𝑦 

 
 



 𝟑. Solve the following Integrations? 

𝑎) ∫
𝑑𝑥

𝑥 √1 + (ln 𝑥)2
    𝑏) ∫

cos 𝑥

√1 + 𝑠𝑖𝑛2𝑥
𝑑𝑥   𝑐) ∫

𝑐𝑠𝑐2𝑥 𝑑𝑥

1 + (𝑐𝑜𝑡𝑥)2
 

  

Lecture 6 

1. Evaluate each integral by using a substitution to reduce it to standard 

form: 

𝑎) ∫ 𝑐𝑜𝑡3 𝑦  𝑐𝑠𝑐2𝑦 𝑑𝑦             𝑏) ∫
𝑑𝑥

√2𝑥 − 𝑥2
          𝑐) ∫(csc 𝑥 − tan 𝑥)2  𝑑𝑥 

𝑑) ∫
𝑥2

𝑥2 + 1
𝑑𝑥                              𝑒) ∫

1 − 𝑥

√1 − 𝑥2
 𝑑𝑥                 𝑓) ∫

1

csc 𝜃 + 𝑐𝑜𝑡𝜃
𝑑𝜃                

2. Integration by part: 

𝑎) ∫ 𝑥 𝑠𝑒𝑐2𝑥 𝑑𝑥         𝑏) ∫(𝑥 + 1)2𝑒𝑥𝑑𝑥          𝑐) ∫ 𝑒𝜃 cos 2𝜃  𝑑𝜃 

𝑑) ∫ 𝑥2 𝑙𝑛𝑥 𝑑𝑥  

3. Trigonometric Integrals: 

a) ∫ 𝑠𝑖𝑛5 𝑥

𝜋
2

0

 𝑑𝑥          𝑏) ∫ 35 𝑠𝑖𝑛4𝑥

𝜋
2

0

 𝑐𝑜𝑠3𝑥 𝑑𝑥       𝑐) ∫ sin 3𝑥 cos 2𝑥 𝑑𝑥
0

−𝜋

 

𝑑) ∫ 𝑠𝑒𝑐4 𝜃

𝜋
4

0

 𝑑𝜃         

4. Basic Trigonometric Substitutions: 

𝑎) ∫ √1 − 9𝑡2  𝑑𝑡               𝑏) ∫
𝑑𝑥

𝑥2√𝑥2 + 1
               𝑐) ∫ 𝑠𝑖𝑛5𝑥 𝑐𝑜𝑠5𝑥 𝑑𝑥     

 𝑑) ∫ 𝑡𝑎𝑛4𝑥 𝑠𝑒𝑐2𝑥 𝑑𝑥        𝑒) ∫ 𝑠𝑖𝑛 5𝜃 cos 6𝜃  𝑑𝜃      𝑓) ∫ √1 + cos (
𝑡

2
)  𝑑𝑡   

 


