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 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Stat true or false:- 

(i) ji 52   is a unit vector. 

 (ii) odbyax  , is orthogonal to the xy -plane. 

(iii)   1 kji . 

(iv)Area of the circle 5r ,  20  , is 



0

25
2

1
d . 

(V)The graph of r  is acircle . 

(vi)

2

22

2

. 




















bababa . 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

(i)Find the length of the curve , tx ln2 , ty ln3 ,sketch the graph of the curve , and indicate 

the orientation et 1 . 

(ii)Find apolar equation for   04
222  xyyx , sketch the graph . 

(iii)Find area of the triangle determined by P  5,0,1  ,Q  0,1,2 ,and R  1,2,3 . 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

(i)Find an equation of the plane through A  9,4,0 , and B  6,2,0   and perpendicular . to planexy  , 

Find the distance from C  1,0,1   to the plane . 

(ii)Sketch the graph of cos21r ,find the slope of the tangent line at 
2

  , and find the area of 

the regien bounded by cos21r . 

(iii)If kjia 43 


, kiib 252 


, and ,6kic 


 find 

* .











 cbcomp
b

 

*A vector having opposite direction of 


a and twice magnitude . 

 *the volume of the box determined by


candba ,, . 



 

Q1- Prove or disprove:- 

(i) 


 baba . 

(ii) The graph of the polar equation  4cos2r , has 4 loops. 

(iii) The distance from the point  2,0,1  to the plane : 632  zyx ,is 
14

6
 

(iv) 









2
cos4


r  is a circle. 

(v) The curvature of tx cos2  and ty sin2 is 2 for all t  . 

(vi) 




























 0bacacbcba . 

(vii) The line tztytx  4,21,51 , and the plane 5432  zyx , are 

perpendicular . 

(iix) If 


v  is a nonzero vector, 0a  be scalar, If 


u  is any vector then  



  uprojuproj
avv

. 

(ix)     
c

x dyyxdxey 0ln7
3

. 

Where c  is the ellipse , 1
49

22


yx

 

(x)   


Q

SdVn. , where 


n is a unit normal vector to any closed surface. 

------------------------------------------------------------------------------------------------ 

 

Q2-  



(i) Use Green's Theorem to evaluate ydyxydx
c

sin , where c  is the graph of the 

triangle with vertices    1,1,0,1  and  0,0 . 

(ii) Find velocity, acceleration at 1t , for the curve,   jeietr tt 22 


 , and sketch 

them. 

(iii) Find the point on the curve at which the tangent line is, horizontal, vertical: 

4,4 23  tyttx  . 

------------------------------------------------------------------------------------------------Q3- 

(i) Use the divergence theorem to evaluate dsnF
s




. , over the closed surface 

bounded by 0,922  zyx ,  and 5z . 

      .242222 kyzzjxyyizxF 


 

(ii) If ykxjiyF 522 


,verify stokes theorem, where s  : is the hemisphere 

 2
1

224 yxz  . 

(iii) sketch the curve 2cos42 r . Find the area of the region bounded by the 

above curve. 

------------------------------------------------------------------------------------------------Q4-(i) 

Change the rectangular co-ordinate to    a) spherical ,   b) cylindrical co-ordinates . 

( without calculating the integral ) 

dzdxdy
yx

y

y  






11

1

1

1

22

2

2
 . 

(ii) Show that ,      
 

 






4,0,1

2,1,2

532 dzxydyxzdxyz , is independent of path and find 

its volume. 

================================== 



 202-M 

1431)-II (1430 –FINAL EXAMINATION SEMESTER  

NOTE: ANSWER ALL QUESTION. 

Q1: 

a) Use the spherical coordinates to find the volume of the solid bounded by cone 22 yxz 

and the cylinder 422  yx . 

b) Show that: i.   0Fcurldiv


. ii.        dcbacdbadcba


..  . 

c) Find the initial point of jiV 42 


, if terminal point is  0,2 . 

Q2: 

a) Find the unit vector perpendicular to each of the vectors kji 2 and kji  43 and 

calculate the sin of the angle between the two vectors. 

b) Find an equation of the plane through  9,2,4 P with normal vector OP . 

Q3: 

a) Find the area of the region that inside 2r , and outside 0cos22r . 

b) If   tjtitr cos2sin 


 is the position vector for a point, find the tangential and normal 

components of acceleration at the time t . 

c) Find the slope of the tangent line to the graph tytx cos,sin  at 
4


t and sketch the 

graph. 

Q4: 

a) Show that the line integral 
 













2
,1

0,0

cossin

x

xx ydxeydxe is independent of paths and find its value. 

b) Use Green’s theorem to evaluate   
C

xydydxx 42  where C is the cardiod cos1r . 

c) Find the surface area of the part of the graph xyz  that inside the cylinder 422  yx . 

Q5: 



a) State the divergence theorem and show that  
S

Vdsnr


.
3

1
 where zkyjxir 


and V is 

the volume enclosed by the surface S . 

Verity the Stoke theorem for ykxjziF  and S , where S is the hemisphere 

 2
1

222 yxaZ  . 
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 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

1Q :-State true or false:- 

(i) ji 3  is a unit vector. 

 (ii)  222
.vuvuvu


 

(iii)   1 kji . 

(iv)Area of the circle 4r ,  20  , is 



0

16
2

1
d . 

(V)The vectors ji 32  and ji 46  are perpendicular. 

(vi)  tr


 is constant if and only if     0. ' trtr


. 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

2Q :- 

(i)Find the length of the curve ,   tktjtitr 22cosh2sinh 


,             1
2

1
 t . 

(ii)Find apolar equation for pxy 42  , sketch the graph . 

(iii)Find the area of the triangle determined by P  1,2,3  ,Q  6,4,2 ,and R  7,2,1 . 

(iv)Find the area of the region outside the cardioid cos1r  and inside the circle sin3r . 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

3Q :- 



(i) Find the angle between the vectors 2,3,4  and 5,2,1 . 

(ii)Find uprojv


 if kjiu 24 


,  kjiv 33 


. 

(iii)Find the volume of the box determined by  3,2,1 ,   2,1,4  ,   3,6,5  and  2,1,1  . 

(iv)Find all vectors perpendicular to both vectors kji 42  and kji 543   . 
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 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

1Q :-State true or false:- 

(i) ji 43   is a unit vector. 

 (ii)  222
.vuvuvu


 

(iii)   0 kji . 

(iv)Area of the circle 5r ,  0 , is 



0

25
2

1
d . 

(V)The vectors ji 32  and ji 46  are perpendicular. 

(vi)  tr


 is constant if and only if     0. ' trtr


. 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

2Q :- 

(i)Find the length of the curve ,   tktjtitr 22cosh2sinh 


,             1
2

1
 t . 

(ii)Find apolar equation for pyx 42  , sketch the graph . 

(iii)Find the area of the triangle determined by P  1,1,2  ,Q  2,0,1  ,and R  3,1,1 . 

(iv)Find the area of one loop of 30sinr 



 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

3Q :- 

(i) Find the angle between the vectors 1,2,2  and 1,0,2 . 

(ii)Find uprojv


 if kiu 242 


,  kjiv  2


. 

(iii)Find the volume of the box determined by  1,2,1  ,   2,0,2  ,   1,2,3   and  2,2,1  . 

(iv)Find all vectors perpendicular to both vectors kji 43  and kji 342   . 

 First Midterm Examination 

Second term 1430-1431 H 

Course no,202 (calculus) 

Answer all questions : 

Q1 : State "true" or "false" to the following statements :- 

i. Orientation of a curve is determined by decreasing values of the parameter 

t . 

ii. The dot product of two parallel vectors is zero. 

iii. baba


  when a


 and b


 are orthogonal to each other. 

iv. If any two of ba


,  and c


 are equal, then 0.  cba


. 

Q2 : 

i. Sketch the graph of the polar equation cos23r  and find its area. Also 

find the slope of the tangent line to the graph at 
2


  . 

ii. Find the area of the triangle determined by a


 and b


 if kjia 43 


 and 

kjib 252 


. 

Q2 :  

i. Find the values of t  for tktjitu  62
 and kttjtiv 2455 


 are orthogonal. 

ii. Find a vector of magnitude 4 that has the opposite direction of 0,5,2 a


. 



Curve C  is given parametrically ttytx  2,1,1 22 . Setch the graph and 

indicate the orient 

King saud university    202 Math     First semester 

1431 H-1430         Second midterm              

Q1
 

a) Answer true or false :- 

i. The line tztytx  4,21,51 and the plane 1432  zyx are 

perpendicular 

ii. A particle whose position   tktjtitr sin2coscos 


moves with constant speed . 

b) Fill in the blanks 

i. A vector that is normal to the plane 01076  zyx is ………………………………………. 

ii. The equation of the plane that has erceptx int and 8int aterceptz    at 4, 

ercepty int at 2 and erceptz int at 8 is …………………………………….. 

_____________________________________________________________________________________ 

Q2 

 Evaluate 

i.  



dttktji

t

1

2
tan

1

1
 

ii.  




2

0

8

22

2

5

1x

x
dydx

yx
 

iii. Find the surface area of that portion of the paraboloid 22 yxz  that is below the 

plane 2z  

_____________________________________________________________________________________ 

Q3 

i. Graph the curve and the velocity and acceleration vector of   jtittr 42

4

1



at 1t . 

ii. Find the curvature and radius of curvature of xey x  at the point  1,0  

iii. Find parametric equations for the line of intersection of  

5

1432





zyx

zyx
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Q1  Prove or disprove :- 

 

(i) The volume of the sphere 1222  zyx  , is 




dddV sin2

1

00

2

0

  . 

 

 (ii) Curvature at any point on the circle  cos2r  is zero . 

 

(iii) Every straight line has curvatre equal to 1 . 

 

(iv) Let  yjxyixF cossin2 2


 then F


  is 0


 . 

 

(vi) If aparticle is moving at a constant speed then the tangential 

component at acceleration is zero . 

___________________________________________________ 

Q2  

 



(a) Convert  0,1,0    to :- 

    (i) Cylindrical  ,                        (ii) Spherical co-ordinates . 

 

(b) Evaluate , dxdydz
yx

z
yxaxaa

22

3

000

22222






        

 

(c) Find the surface area of the part of the graph xyz   , that inside the 

cylinder 422  yx  . 

 

(d) The position vector of aparticle at time t  is   ktjttitr 32 
  

for .41  t  

Find the tangential and normal components of acceleration at time .1t  

 

__________________________________________________ 

Q3 

 

(a) Sketch    trtr 


,  and  tr 
  at 

4

3
t  , where   ,sin7cos4 tjtitr 

  is the 

curve . 
 

(b) Evaluate    dyxyydxyx
c

  6483 22  where c  is the boundary of the 

region bounded by 1,0,0  yxyx  . 



 

(c) Find the curvalure , radius of curvature and centre of curvalure 

for ,1xy  at the point 








2

1
,2  . 

King Saud University       1433H-First Semester 1432 

Faculty of Science       Final Examination        

Mathematic Department        Math 220 

Question. 
No. 

1 2 3 4 5 6 

Answer       

Q1(i) Choose the correct answer:- 

1) The vectors 10,6,4  and 25,15,10  are: 

(i) Parallel   (ii) Orthogonal   (iii) None of these 

2) The line tztytx  4,21,51 and the plane 1432  zyx  are: 

(i) Parallel   (ii) Perpendicular   (iii) None of these 

3) If   jitrLim
at





21 and   jitrLim

at

22 




, then    






 


trtrLim

at
21 .  is equal: 

(i) 0   (ii) 1    (iii) None of these 

4) If   yyxf cos,  , then: 

(i)   yyxf sin,  (ii)   yjyxf sin,   (iii) None of these 

5) If   tbtatr cossin


 , where 


ba, are constant, then 
dt

rd
r




  is: 

(i) 


 ba   (ii) 


 ab    (iii) None of these 

6)     
c

x dyyxdxey ln7
2

,     3139102:
22
 yxc is: 

(i) 1   (ii) 0    (iii) None of these 

(ii) Prove or disprove: 

1) If 


v  is a nonzero vector, 0a  be scalar, If 


u  is any vector then, 


  uprojuproj
avv

 



     2)  


Q

SdVn. , where 


n is a unit normal vector to any closed surface. 

      3)The distance from the point  2,0,1  to the plane : 632  zyx ,is 
14

6
 

       4)
 





























 0bacacbcba 

Q2: 

1. If   ykxzjxxyzizyxF 22 224,, 


prove that 0






 

Fcurldiv  

 

 

 

 

 

 

 

 

2. If   tjittr 22 


find    tatv


,  and sketch    1,1


vr  and  1


a  

 

 

 

 

 

3.  

(i) Convert 







7,

3
,8


 in cylindrical coordinates to rectangular coordinates. 

 

 

 

 

 



 

 

 

(ii) Convert  1,2,2  in rectangular coordinates to cylindrical coordinates. 

 

  



Q3: 

1. Determine whether the given pair of lines tztytxL  2,23,1:1 and

szsysxL  8,4,317:2 , has a point of intersection. If so, find it. 

 

 

 

 

 

 

 

 

 

 

 

2. Find the curvature of the curve described by: tyttx cos1,sin  , at
2


t . 

 

 

 

 

 

 

 

 

 

 

 

3. Show that the given line integral is independent of path and find its value 

   
 

 

 

1,

0,

323

2

cos23sin





dyxyxedxxye yy 

 

  



Q4: 

I. Use Green’s Theorem to evaluate the line integral     
c

x dyyxdxey cos2 2 , where c is 

the boundary of the triangle with vertices (0,0), (1,1), and (1,0). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. Use Divergence theorem to evaluate the integral 
s

dsnF


. , where 

kzjyixF 233 


, and S is the region enclosed by the cylinder 0,422  zyx and 

2z . 

 

  



Q5: 

I. Verify Stoke’s Theorem for the vector   ykxjzizyxF 532,, 


, over the region. 

yxz 424  

 

 

 

 

 

 

 

 

 

 

 

 

II. Evaluate s dsnF


. , where   zkyjxizyxF ,,


and S is the paraboloid 221 yxz  cut 

off by 0z . 

III. King Saud University      First semester 1432-1433 
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V. 202 Math 

VI. -------------------------------------------------------------------------------------------------------------------------------- 

VII. Q1. a) Find div F


 and curl F


 if   kyxjxyzizxzyxF 22243,, 


. 

VIII. b) Find the curvature of the curve described by 22 2  xxy . 

IX.  

X. Q2. a) Evaluate   
c

xdydxyx  , where c  is the graph of xy 2  from )2,4(   to )2,4( . 

XI. b) Find the tangential and normal components of acceleration of a particle moving along the 

curve c  described by        ktjtittr 1
2

1
11 22 


 , 1t . 



XII. c) Find the surface area of the part of the paraboliod 224 yxz  , that lies above the plane 

2z . 

XIII.  

XIV. Q3. a) Show that the given line integral is independent of path and find its value 

   
 

 






1,3

2,1

22 22 dyxyxdxxyy . 

XV. b) Find the equation for the plane through the point  5,4,1   and parallel to the plane 

12752  zyx . 

 


