
Review for Exam I 
Assorted Derivatives 
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Integrals 
 

I. Fundamental Theorem of Calculus: For any continuous function f on [a,b] with 
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II. Integrals You Should Know 
 

1

, 1
1

n
n x

x dx C n
n

+

= + ≠ −
+∫  

1
ln | |dx x C

x
= +∫  

1ax axe dx e C
a

= +∫  
ln

x
x a

a dx C
a

= +∫  

1
sin cosax dx ax C

a
= − +∫  

1
cos sinax dx ax C

a
= +∫  2 1

sec tanax dx ax C
a

= +∫  2 1
csc cotax dx ax C

a
= − +∫  

sec tan secx x dx x C= +∫  csc cot cscx x dx x C= − +∫  1
sinh coshax dx ax C

a
= +∫  

1
cosh sinhax dx ax C

a
= +∫  

1
2 2

1 1
tan

x
dx C

a ax a
−  = + +  ∫

 

1

2 2

1
sin

x
dx C

aa x
−  = + 

 −
∫
 

tan ln | sec |x dx x C= +∫  cot ln | sin |x dx x C= +∫  

ln lnx dx x x x C= − +∫  sec ln | sec tan |x dx x x C= + +∫  csc ln | csc cot |x dx x x C= − − +∫
 

1
ln | |

dx
ax b C

ax b a
= − +

−∫  

 
 

III. Methods of Integration 
a. Integration by Parts 
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b. Trigonometric Integrals – Odd Powers of sine and cosine 
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d. Trigonometric Substitution 
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Review for Exam I 
e. Rational Functions 
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f. Rationalizing Substitutions 
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g. Improper Integrals 
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h. Numerical Integration – only for labs and homework 
 

IV. Applications of Integration 
a. Arc Length – for curve y = f(x) from x = a to x = b:  
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b. Areas of Surfaces of Revolution 

Rotation about x-axis: 2S y dsπ= ∫  

Rotation about y-axis: 2S x dsπ= ∫ , 
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