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M A T H  2 0 1                           

( D I F F E R E N T I A L  A N D  I N T E G R A L  C A L C U L U S )  

 

T E X T  B O O K  

 

Calculus Classic Edition 

 

Author: Swokowski 

 

 

 

Chapter 11 

Infinite Series 
 

 
11.1 Sequences. 

11.2 Convergent or Divergent Series. 

11.3 Positive-Term Series. 

11.4 The Ratio and Root Tests. 

11.5 Alternating Series and Absolute Convergence. 

11.6 Power Series. 

11.7 Power Series Representations of Functions.  

11.8 Maclaurin and Taylor Series. 
 

 

Chapter 16 

Partial Differentiation 
 

 

 

16.1 Functions of Several Variables.  

16.2 Limits and Continuity.  

16.3 Partial Derivatives. 

16.4 Increments and Differentials.  

16.5 Chain Rules. 

16.8 Extrema of Functions of Several Variables. 

16.9 Lagrange Multipliers. 

 

 

Chapter 17 

Multiple Integrals 
 

 

 

17.1 Double Integrals.  

17.2 Area and Volume. 

17.3 Double Integrals in Polar Coordinates. 

17.5 Triple Integrals. 

17.7 Cylindrical Coordinates. 

17.8 Spherical Coordinates. 

 



MATH 201 EXERCISES (Calculus, Classic Edition by Swokowski) 

1, 3, 5, 8, 9, 14, 21, 22, 23, 24, 37 16.1 

3, 5, 6, 9, 12, 14, 16, 19, 20, 25, 26, 28, 29, 37, 38, 42 16.2 
Find the following limits, if they exist: 
 

(1) lim
(𝑥,𝑦)⟶(1,2)

𝑥𝑦−2𝑥−𝑦+2

𝑥2+𝑦2−2𝑥−2𝑦+5
                    (2) lim

(𝑥,𝑦)⟶(1,1)

𝑥−𝑦4

𝑥3−𝑦4                     (3) lim
(𝑥,𝑦)⟶(0,0)

3𝑥𝑦

5𝑥4+2𝑦4 

 

(4) lim
(𝑥,𝑦)⟶(0,0)

3𝑥3−2𝑥2𝑦+3𝑦2𝑥−2𝑦3

𝑥2+𝑦2             (5) lim
(𝑥,𝑦)⟶(0,0)

10𝑥𝑦

5𝑥3+2𝑦3                 (6) lim
(𝑥,𝑦)⟶(0,1)

𝑥+(𝑦−1)3

√𝑥2+(𝑦−1)2
         

 

(7) lim
(𝑥,𝑦,𝑧)⟶(0,0,0)

𝑥𝑦+𝑦𝑧+𝑧𝑥

𝑥2+𝑦2+𝑧2                         (8) lim
(𝑥,𝑦)⟶(0,0)

𝑥𝑦3

𝑥3+𝑦6                     (9) lim
(𝑥,𝑦,𝑧)⟶(0,0,0)

𝑦3+𝑥3𝑠𝑖𝑛𝑧3

𝑥2+𝑦2+𝑧2    

 

(10) lim
(𝑥,𝑦)⟶(2,1)

(𝑦−1)(𝑥−2)2

(𝑦−1)3+(𝑥−2)3                    (11) lim
(𝑥,𝑦)⟶(0,0)

3𝑥2𝑦

𝑥4+𝑦2                   (12) lim
(𝑥,𝑦,𝑧)⟶(0,0,0)

𝑥𝑦2

𝑥2+𝑦2+𝑧2       

 

(13) lim
(𝑥,𝑦)⟶(1,1)

3𝑥3+𝑥𝑦2−3𝑥𝑦−𝑦3

𝑥2−𝑦2                 (14) lim
(𝑥,𝑦)⟶(0,0)

𝑥

𝑦2 −
𝑥

𝑒𝑦2               (15) lim
(𝑥,𝑦)⟶(0,0)

𝑥𝑦

√𝑥2+𝑦2
 

 

(16) lim
(𝑥,𝑦,𝑧)⟶(0,0,0)

𝑓(𝑥, 𝑦, 𝑧) where  𝑓(𝑥, 𝑦, 𝑧) = {

3𝑥𝑦𝑧

𝑥2+𝑦2+𝑧2 , (𝑥, 𝑦, 𝑧) ≠ (0,0,0)

0 (𝑥, 𝑦, 𝑧) = (0,0,0)
                                

 

Discuss the continuity of the following functions on their domain 

(1)  𝑓(𝑥, 𝑦) = {
𝑥3+𝑦3

𝑥2+𝑦2 , (𝑥, 𝑦) ≠ (0,0)

0 (𝑥, 𝑦) = (0,0)
                        (2)  𝑓(𝑥, 𝑦) = {

𝑥2𝑦

𝑥4+𝑦2 , (𝑥, 𝑦) ≠ (0,0)

0 (𝑥, 𝑦) = (0,0)
       

      
 

(3)  𝑓(𝑥, 𝑦) = {

𝑥𝑦

|𝑥|+|𝑦|
, (𝑥, 𝑦) ≠ (0,0)

0 (𝑥, 𝑦) = (0,0)
                       (4) 𝑓(𝑥, 𝑦, 𝑧) = {

𝑥3+𝑦3+𝑧3

𝑥2+𝑦2+𝑧2 , (𝑥, 𝑦, 𝑧) ≠ (0,0,0)

0 (𝑥, 𝑦, 𝑧) = (0,0,0)
    

    
 

(5) 𝑓(𝑥, 𝑦, 𝑧) = {
𝑥𝑧−𝑦2

𝑥2+𝑦2+𝑧2
, (𝑥, 𝑦, 𝑧) ≠ (0,0,0)

0 (𝑥, 𝑦, 𝑧) = (0,0,0)
    

 

(6) 𝑓(𝑥, 𝑦, 𝑧) = {
𝑥𝑧𝑦2

𝑥2+𝑦2+𝑧2
, (𝑥, 𝑦, 𝑧) ≠ (0,0,0)

0 (𝑥, 𝑦, 𝑧) = (0,0,0)
    

 
                            
Discuss the continuity of the following functions on their domain 
 

(1) ℎ(𝑥, 𝑦) = 𝑒𝑥2+5𝑥𝑦+𝑦2

                                                  (2) ℎ(𝑥, 𝑦) = sin √𝑦 − 4𝑥2 
 

(3) ℎ(𝑥, 𝑦, 𝑧) = ln(36 − 4𝑥2 − 𝑦2 − 9𝑧2)                  (4) ℎ(𝑥, 𝑦, 𝑧) =
𝑥𝑧

√𝑥2+𝑦2+𝑧2−1
 

 



4, 6, 8, 12, 13, 16, 17, 21, 22, 27, 29, 32, 34, 36, 39, 42, 47 16.3 
 
Use the definition to find 𝑓𝑥 and 𝑓𝑦for the function 𝑓(𝑥, 𝑦) = 3𝑥2 − 2𝑥𝑦 + 𝑦2 

 

 

Let 𝑓(𝑥, 𝑦) = 𝑒𝑥−𝑦 sin(𝑥 + 𝑦). Show that (𝑓𝑥)2 + (𝑓𝑦)
2

=
2(𝑓(𝑥,𝑦))2

𝑠𝑖𝑛2(𝑥+𝑦)
 

 

2, 9, 11, 12, 16, 18, 20, 39, 41 16.4 
 
Use the differential to approximate the change in the function 𝑤 = 𝑓(𝑥, 𝑦, 𝑧) = 𝑥2 ln(𝑦2 + 𝑧2) as 
(𝑥, 𝑦, 𝑧) changes from (1,2,3) to (0.9,1.9,3.1) 
 

 

Use the differential to approximate the change in the function 𝑤 = 𝑓(𝑥, 𝑦) = 𝑦𝑥
2

5 + √𝑥 − 𝑦 as 

(𝑥, 𝑦) changes from (52,16) to (35,18) 
 

 

Let  𝑓(𝑥, 𝑦, 𝑧) = {
𝑥𝑦2𝑧

𝑥4+𝑦4+𝑧4 , (𝑥, 𝑦, 𝑧) ≠ (0,0,0)

0 (𝑥, 𝑦, 𝑧) = (0,0,0)
 

 
(a) Show that 𝑓𝑥(0,0,0), 𝑓𝑦(0,0,0) and 𝑓𝑧(0,0,0) exist 

 
(b) Discuss the differentiability of  𝑓(𝑥, 𝑦, 𝑧) at (0,0,0) 
 

2, 4, 6, 10, 12, 14, 18, 19, 22, 33, 37, 38, 41, 42 16.5 
Let 𝑤 = 𝑓(𝑥, 𝑦, 𝑧) = 𝑥2 + 𝑦2 + 𝑧2, where 𝑥 = 𝑟𝑐𝑜𝑠 𝜃, 𝑦 = 𝑟𝑠𝑖𝑛 𝜃 and 𝑧 = 𝑟. Use the differentials 
to show that 𝑑𝑤 = 4𝑟𝑑𝑟 

Let 𝑧 = 𝑓(𝑥, 𝑦) be determined implicitly by 𝑥2 + 𝑧2 + cos(𝑥𝑦𝑧) − 4 = 0. Find 
𝜕𝑧

𝜕𝑥
 and 

𝜕𝑧

𝜕𝑦
, then 

show that 2𝑦
𝜕𝑧

𝜕𝑦
− 𝑥

𝜕𝑧

𝜕𝑥
=

𝑥𝑦𝑧 sin(𝑥𝑦𝑧) 

2𝑧−𝑥𝑦 sin(𝑥𝑦𝑧)
 

1, 9, 11, 15, 20, 21, 23, 24, 26, 29, 31, 32 16.8 
1, 2, 3, 11 16.9 
1, 2, 4, 7, 10, 13, 16, 18, 19, 20, 21, 23, 25, 26, 27, 29, 31, 32, 33, 37, 38, 39, 43, 44, 50 17.1 
Sketch the region 𝑅 bounded by the graphs of 𝑦 = 𝑥, 𝑦 = √𝑥 and 𝑥 = 0 then evaluate the integral 

∬ sin 𝑦2𝑑𝐴
𝑅

 

Evaluate the double integral ∫ ∫ 𝑒𝑥2
𝑑𝑥𝑑𝑦

1

𝑦/2

2

0
  

2, 4, 6, 7, 11, 14, 18, 22, 24, 27, 28, 30, 31, 32 17.2 
Sketch the region bounded by the graphs of the equations 𝑦 = sin 𝑥, 𝑦 = cos 𝑥, 𝑥 = 0 and 𝑥 =

𝜋

4
 

then use a double integral to find its area. 

1, 2, 3, 7, 8, 9, 10, 12, 13, 15, 17, 18, 19, 21, 23, 24 17.3 

Use polar coordinates to evaluate the double integral ∫ ∫ (𝑥2 + 𝑦2)
3

2𝑑𝑦𝑑𝑥
√9−𝑥2

0

3

−3
 

2, 6, 7, 8, 9, 11, 12, 13, 14, 16, 17, 23, 26, 28 17.5 
2, 6, 7, 13, 18, 20, 23, 30(a), 40 17.7 
2, 3, 11, 14, 25, 28, 35, 36, 39, 40 17.8 



 

3, 5,7, 11, 12, 13, 16, 17, 18, 20, 22, 23, 24, 27—38,  41, 42 11.1 
2, 4, 5, 6, 8, 10, 14, 15, 18, 20, 25, 28, 30, 34, 37, 38, 39, 40, 42, 43, 45, 46, 50, 57, 58 11.2 
2—10, 14, 15, 16, 18, 20, 22, 23, 24, 25, 26, 30, 31, 33, 34, 35, 39, 40, 42, 43, 45, 46, 57, 58  11.3 
2, 4, 6, 8, 9, 10, 11, 12, 14, 15, 16, 18, 20, 21, 22, 23, 25, 27, 28, 29, 31, 32, 33, 34, 35, 38 11.4 
2—7, 9, 10, 12, 13, 14, 16, 19, 20, 21, 22, 27, 28, 29, 32, 43, 44, 45, 46 11.5 
5, 6, 7, 8, 14, 15, 19, 23, 25, 27, 30 35, 36, 41, 42, 44, 45, 46 11.6 
2, 4, 6, 7, 10, 13, 14, 16, 19, 22, 25, 29, 30, 32, 33, 34, 37 11.7 
2, 4, 8, 10, 13, 15, 18, 19, 21, 26 11.8 


