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List of Exercises: 

 

Chapter 1.  
 

[Parabola] 
 

Find the elements of the parabola  and sketch it in the exercises 1-9:  

1. 2 3y x  

2. 2 2x y   

3. 2 4x y  

4. 2 2 1x y      

5. 2( 1) 3x y         

6. 2( 4) 8( 2)y x       

7. 2 4 2 4y y x       

8. 2 4x x y    

9. 2 8 6 1 0x y x      

Find the equation of  the parabola  and sketch it in the exercises 10-18: 

10.  The vertex V is the origin and the focus F is (3,0).  

11. The vertex V is the origin and the equation of the directrix is x=-5. 

12. The vertex V is the origin and the equation of the directrix is y=2.  

13. The vertex V is (1,2) and the focus F is (3,2). 

14.  The vertex V is (-1,1) and  the equation of the directrix is x=2. 

15.  The focus F is (3,1) and the equation of the directrix is y=-3. 

16. The focus F is (1,2) and the equation of the directrix is y=1. 

17.  The vertex V is (0.5,-1.5) and  the equation of the directrix is x=-1 

18. The vertex V is (1,-1) and the focus F is (1,3). 

 

 

 

 



 

[Ellipse] 
 

 

Find the elements of the ellipse  and sketch it in the exercises 19-22:  

19. 2 29 25 225y x   

20. 2 29 4 36y x   

21. 2 29 25 18 100 116y x y x     

22. 2 29 4 18 8 23y x y x       

Find the equation of  the ellipse  and sketch it in the exercises 23-26: 

23.  The foci are 1(2,0)F  and 2 ( 2,0)F  , and it passes through the point (0,1)A .   

24. The vertices are 1(3,0)V  and 2 ( 3,0)V  , and the length of the minor axis is 4. 

25. The foci are 1(2,3)F  and 2 ( 2,3)F  , and it passes through the point (0,4)A .   

26. The vertices are 2 ( 3,2)V   and 1(3,2)V , and the length of the minor axis is 4.   

 

[Hyperbola] 
 

 

Find the elements of the hyperbola and sketch it in the exercises 27-30:  

27. 2 29 25 225y x   

28. 2 29 16 144y x   

29. 2 29 25 18 100 316y x y x     

30. 2 24 8 9 18 31y y x x       

Find the equation of  the hyperbola  and sketch it in the exercises 23-26: 

31.  The foci are 1(2,0)F  and 2 ( 2,0)F  , and has one vertex on (1,0). 

32. The vertices are 1(3,0)V  and 2 ( 3,0)V  , and has one focus on (4,0). 

33. The foci are 1(5,4)F  and 2 ( 5,4)F  , and the distance between the vertices is 8. 

34. The vertices are 1(2,4)V  and 2(2, 4)V  , and the foci are 1(2,5)F  and  2 (2, 5)F 

. 

 

 

 

 



 [Miscellaneous] 
 

35.  Find the elements of the conic section: 22 4 4y x x    and sketch it. 

36. Find the equation of the parabola with focus (0,0)F  and its directrix with 

equation:  2x   .  

37. Find the elements of the conic section: 2 24 9 18 27y x x     and 

sketch it. 

38.  Find the equation of the ellipse with foci 1(5,0)F  and 2 ( 5,0)F  and with 

vertices 1(8,0)V  and  2 ( 8,0)V  . 

39.  Find the equation of the ellipse with foci 1(1,4)F  and 2 (1,2)F and the 

length of its major axis is 4.  

40. Find the elements of the conic section: 2 24 9 18 45y x x    and 

sketch it. 

41. Find the elements of the conic section: 2 22 8x y   and sketch it. 

42. Find the equation of the hyperbola with foci 1(0,5)F  and 2 (0, 5)F  and the 

distance between the vertices is 8.  

43. Find the equation of the hyperbola with vertices  1(5,0)V  and 2 ( 5,0)V  and, 

with foci 1(8,0)F  and 2 ( 8,0)F  .   

44.  Find the equation of the hyperbola with vertices  1(3,0)V  and 2 ( 3,0)V  and 

the equations of the asymptotes are 2y x and 2y x  .   

45. Find the equation of the hyperbola with vertices  1(4, 4)V   and 2 (4,4)V and 

the distance between the foci is 10.  

 

 

 

 

 

 



Chapter  2 .   [Matrices and determinants] 

 

Compute (if possible):  2BA  and  AB for the following matrices: 

 

1)   






















102

654

321

A














 



40

32

11

B ; 

2) 




















41

22

73

A  













211

312
B ; 

3) 


















020

323

121

A


















121

212

121

B ; 

4) 


















020

323

020

A


















121

010

121

B ; 

Evaluate the following multiplications:  

1)  
















1

6

2

735          


















4

3

8

963           
























3

0

6

7

5834  

2)       











51

63
24                         














73862

04274
13     

3)   
















01

13

65

182                          
























109

526

725

163  

4)    






















23051

30317

85126

419  

5)   



































64132

56143

56342

62531

01534

01342  

 



6)   
















1

3

30

12
             



























1

0

3

251

102
          









































1

0

3

310

053

201

012

 

7)   









































3

1

0

2

5102

0351

4120

                  
















523

214

31

27
 

8)   




























62

51

24

531

413
               


































4210

2531

3215

612

124
 

9) 

























50

14

31

02

15

                 





























1431

2320

52

10

42

 

10)   
































 

20

13

20

13

5120

3214
            







































1202

0341

2103

0321

3012

1301
 

11)      
































23

01

05

31

02

13

               








































2301

3120

2104

310

142

201

 

12)   















































0153

3012

3113

1021

0420

1121

1012

 

 

Evaluate the following determinants:  

 

1)                         
57

89
       

41

23


              

33

52




 

 

2)    
43

50


                  

21

38


              

27

54




 

 

3)    
45

67




                 

5

4

3

1
5

2

3

2





                

4

1

2

1
4

1

2

1



 



 

4)    

121

013

201

              

423

120

312





              

106

510

213





 

 

5)    

431

202

301







        

534

123

215



        

110

044

301

 

 

6)    

510

420

312

              

351

263

451



                 

5320

2110

5321

0134






  

 

7) 

1311

0225

0112

2031









             

2113

1231

1200

0102







                

1121

2113

3211

1121









 

 

 

 

Chapter  3 .   [Linear Systems] 

 

 

Solve by  one of the following methods (Cramer's Rule, Gauss elimination, and Gauss-

Jordan Elimination) the following linear systems: 

 

1) 














74

1

02

zx

yx

zyx

;      








43

112

yx

yx
           









4

10

yx

yx
           









64

324

yx

yx
 

2) 








1033

532

yx

yx
         









365

1523

yx

yx
       









2232

3454

yx

yx
 

 

3)    








1125

114

yx

yx
          









3954

332

yx

yx
          









5735

8147

yx

yx
 

 

4)    








10745

8543

yx

yx
         









102

123

yx

yx
     









532

325

yx

yx
 

 



5)  








82

93

yx

yx
           









193

32

yx

yx
          















4

6

18

zyx

zyx

zyx

 

 

6)    















4

2

12

zx

yx

zyx

            















45

40

35

zy

zx

yx

      















5

1532

35

zxy

zyx

zyx

 

 

7)    















2343

1022

1432

zyx

zyx

zyx

          















14532

2032

90

zx

yx

zyx

      















2122

57635

522

zyx

zyx

zyx

 

 

8)     















72

532

53

zx

zy

yx

         















203

623

10342

zyx

zyx

zyx

        















22

6

5

zx

zy

yx

 

 

9)     





















162

192

172

182

wzyx

wzyx

wzyx

wzyx

               





















36

04

03

02

wyx

wzyx

wzyx

wzyx

   

10) 





















2232

1223

2323

323

wzyx

wzyx

wzyx

wzyx

     





















62

112

82

52

ux

uz

zy

yx

           





















bcxw

bawz

cbzy

bayx

        . 

11)         





















03

033

82

632

wyx

wzy

zyx

wzyx

       





















12

52

12

4

wzyx

wzyx

wzyx

wzyx 4

2 1

2 5

2 4 2 1

x y

x y z

x y z

x y z

 


   


  
   

 

   

 

 

 

 

 

 

 

 



 

Chapter  4 .   [Integrals] 

 

 

  Compute the following integrals:                                                                              

 

1)   dxxxinx )1(s)13( 32   ;    
   

dx
xx

+x

23

3
        ;       dx

+x 1

5
2

  ; 

2)        dxxx ln)1( 2   ;   dxxx sin2 ;   dx
x

x
  2)2(

;      dxxsinx  

3)   92x

dx
   ;   dxxx cos2 ;  dx

x

x
 


2)1(

1
 ;  dxxx ln2  ;   dxxx )ln( ; 

4)   )2)(3( xx

dx
  ;     dxxx+x )2cos(1 2 ;  

   


dx

xx

x

32

2
; 

5)  dx
++x )1(x2)(

1-x
2

;   xdxx sin)12(  ;  dx
s

 
cosx

inx
;  

6)   dxxxinx )1(s)13( 32 ;  
   

dx
xx

+x

23

3
;   dx

+x 1

5
2

;  

7)   dxxx ln)1( 2 ;   


dx

xx

x

)4)(1(

12
 ;   

dx
x

x

1

2
2

. 

 

 

Chapter  5 .   [Applications of Integrals] 

 

  Find the area of the regions determined by the curves:  

 

 

1) 4222,  x=y,=y=yx ; 

2) 4222,  x=y,=y=yx ; 

3) 24,2,1,0 xyxxy  ; 

4) 2,0,2 xyyx  ; 

5) 1,22,0  xyxyy ; 

6) 2,0,2 xyyx  ; 



7) x=y,x=y=y 6-0,  ; 

8) 4,0,1,0 2  xyyxx ; 

9) 4222,  x=y,=y=yx ; 

10)   3,,0,
2

1
xyxyxx   

11) 4, xyxy   

12)    xyyxx cos,0,
2

,0 


 

13)    yyxxyy 4,0,0,4 2    

14)   yxyx  2,2  

15)    4,6 2  xyyx  

16)     xyxyyy  2,6,1,4  

17)   |1|2,7
5

1
 xyxy  

18)  xyxyxx
2

1
,,0,1   

19)   xyxy  ,
2

1
  

20)     22 ,2 yxyx   

 

 Find the volume of  the solid of revolution generated by rotation about  one of the 

coordinate axises of the region R limited by the following curves:  

 

1. 12,11,  x=yx=yx   (rotated about the y-axis); 

2.  x = 0, x=1, y=1, and y = x2 +2   (rotated about the x-axis); 

3.  x=0,  y=-4x-4 and y = x2         (rotated about the y-axis); 



4. x = 0, x=1,  and   y = x2 +2    (rotated about the x-axis); 

5. xyxy 5,1,0      (rotated about the y-axis); 

6.    
x

yxxy
1

,1,3,0    (rotated about the x-axis);. 

7.       2,2 xyy   (rotated about the y-axis); 

8.    xxyy 4,0 2   (rotated about the x-axis); 

9.      xyxy  2,2  (rotated about the y-axis); 

10.     22 ,4 xyxy   (rotated about the x-axis); 

11.     3,1,0 xyxy    (rotated about the y-axis); 

12.     12,32,2  xyxyx   (rotated about the y-axis);. 

13.       xyyx  2,1,0  (rotated about the x-axis); 

14.    2,1,0 xyxy   (rotated about the x-axis); 

15.      xyxxy  ,4,9,0  (rotated about the x-axis); 

16.     2,02,0 yxxyy   (rotated about the y-axis); 

17.     2,02 yxxy    (rotated about the x-axis); 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 6.  Partial Differentiation 

 

In exercises 1 - 10 find all first and second partial derivatives of the given 

functions: 

1.  .233 yxw   

2.  .132),( 234  yxyyxyxf  

3. 
32

4),( yxeyxf   at  (0,1). 

4.  .)cos( 45 yxw   

5. 22),( qpqpf   at  (-1,0). 

6.  .
x

y

y

x
w   

7.  .)/2cos(2 yxw   

8.  .22),,( yxxzyxf   

9. )ln( 42 zxyw   at  (2,0,1). 

10.    .xyzezyxw    

In the following exercises use the chain rule to find  
dt

dw
 

11.  .2432 ,;3 tytxyxw    

12.       13,
1

;sincos3  tatty
t

xxyxw .  

13.  .3/22 ,);2ln( tytxyxw   

14.  .33/11 ,; tytxew xy     

15.     


 tattytxxyxw
2

,2;tan2   . 



In the following exercises use the chain rule to find  
t

w




 and  

s

w




 

16.     .stytsxyxw  ,;sin 22  

17.   )1,0(2,ln,22 attsytsxxyxw    . 

18.    (1,1),3;ln atstytsxyxw      

19.     .1,;cos 22  sytsxyxw  

20.  (1,0)22,2,2; attsztsytsxyzxyw  . 

 

In the following exercises find  
dx

dy
   

21.  .53 323  yxyx  

22.   .43  yxyx  

23.  .12 323  yyxx  

24.   .436  yxyx   

25.  .43/23/2  yx      

In the following exercises find  
y

z




  and   

x

z




 

26.  .xyzzyx 2sin 2   

27.  .0432 2223  zyxyzxz  

28.  .2342 222  yzyyxxz  

29.  .132  xyxzyz zeyexe  

30.  .4cos22  xyzzyx  



Chapter 7.    Introductory Differential Equations 

In the following exercises solve the given differential equations: 

1.       
x

y

dx

dy
  y(1)=1. 

2.  .
yx

x
y

)1(
'

4

3


  

3.   .0)1('1 2  yxyx   

4.  . 
2

)0(


y 0
cos

1
tansec 

xdx

dy
yxx  

5.   .0cos'sin 2  xyxe y  

6.   .221' yxxyy   

7.  .xeyy 23'   

8.    xyy 2' y(0)=1. 

9.  )cos(' xeyy  . 

10.      32 xy
dx

dy
x  y(2)=1. 

11.  .142  y
dx

dy
    

12. . 1)2/( y xyxy sin'     

13. . 2)3/( y    xxxy
dx

dy
x tansec2 3   

14.     23' xyxy    x >0 . 

15.  .0
1

1





xe
y

dx

dy
  

16.       xxy
dx

dy
     y(0)=3. 

 

 


