
                                               

                                                                  

                                                      

 

                                        

Paper III(A) ( Vector Analysis & Geometry)  

 

                                                                                                                                                                                     

                                                                         1.    Prof. P. B. Patil. (Co‐ordinator) 

                                                                                                       Head, Dept. of Mathematics  

                                                                                                        Dhanaji Nana Mahavidyalaya, Faizpur. 

                                                                                             2.    Prof. P. V. Patil. 

                                                                                                         Head, Dept. of Mathematics 

                                                                                     Shri. V. S. Naik Arts, Science & Commerce College, Raver     

                                                                                             3.   Prof. I. M. Jadhav. 

                                                                                              Dept. of Mathematics  

                                                                                                      Arts, Science & Commerce College, Jamner 

                                                                         4.  Prof. K. S. Patil. 

                                                                                              Dept. of Mathematics 

                                                                                                      Arts & Science College, Bhalod.  

H
ow
T
oE
xa
m.
co
m

Information about top MBA, Engineering, professional universities across India

http://www.howtoexam.com

http://www.howtoexam.com


1 
 

 

Unit I 

(Product of vectors, Vector Function) 

 

 

Q.1 Objective questions                                                                (2 marks each) 

A) Fill in the blanks 

i. Vector triple product is a - - - - - - - quantity. 

ii. Scalar product of four vectors is - - - - - - - quantity. 

iii. Vector product of four vectors is - - - - - -- - quantity. 

iv. Every differentiable vector function is continuous is true or false - - - - - - -. 

v. Every continuous function is differentiable is true or false - - - - - - -. 

vi. ܣ ݂ܫҧ. തܤ ൈ ҧܥ ൌ Ͳ ܣ ݄݊݁ݐҧ, ഥܤ  ݁ݎܽ ҧܥ &  െ െ  െ  െ. 
vii. ሺ݊݋݅ݐܽݎ݈݁݁ܿܿܽ ݂݋ ݁݀ݑݐ݅݊݃ܽܯሻଶ ൌ ሺെ െ െ െ  െሻ ଶ ൅ ሺെ  െ  െ  െ  െሻଶ 

viii. ଓҧ ൈ ଓҧ ൌ ଔҧ ൈ ଔҧ ൌ ത݇ ൈ ത݇ ൌ െ  െ  െ . 
ix. ଓҧ ൈ ଔҧ ൌ െ  െ  െ, ଔҧ ൈ ത݇ ൌ െ െ  െ, ത݇ ൈ ଓҧ ൌ െ െ െ. 
x. ݑ ݂ܫതሺݐሻ݄݅݊݁ݐ ݊݋݅ݐܿ݊ݑ݂ ݎ݋ݐܿ݁ݒ ݐ݊ܽݐݏ݊݋ܿ ݏ ௗ௨ഥௗ௧ ൌ െ  െ  െ  െ. 

B) Define  

i. Scalar triple product. 

ii. Vector triple product. 

iii. Scalar product of four vectors 

iv. Vector product of four vectors 

v. Reciprocal system of three vectors. 

vi. Vector function of one variable. 

vii. Continuity of vector function of one scalar variable 

viii. Continuity of vector function of two scalar variable 

ix. Derivative of vector function. 

x. Partial derivative of vector function. 

C) Multiple choice questions 

i. ൣଓҧ   ଔ ҧ   ത݇൧ ൌ  െ  െ  െ  െ 

a) 0               b)  1            c)  2         d)   3 

ii. ݂ܫ തܽ ൌ ଓҧ, തܾ ൌ ଔҧ, ܿҧ ൌ ത݇ ݄݊݁ݐ തܽ ൈ ൫തܾ ൈ ܿҧ൯ ൌ  െ  െ െ 

 a)  0               b) 1            c) 2         d)   3 

iii. തܽ. തܽᇱ ൌ െ െ െ െ 
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a)  0         b)  1           c) തܽଶ           d) | തܽ|ଶ  

iv. തܽ. തܾᇱ ൌ  െ െ െ  
a) 0          b)  1           c) a

2
             d)  b

2
  

v. ଓҧᇱ ൌ െ െ െ െ 

a)  0         b)  1            c) ଓҧ               d)  ଔ ҧ 
vi. തܽ. തܽᇱ ൅ തܾ. തܾᇱ ൅ ܿҧ. ܿҧᇱ ൌ  െ െ  െ  െ 

a)  0         b)   1           c)  3              d) a
2
 + b

2
 + c

2
 

vii. ݑ ݂ܫത. ௗ௨ഥௗ௧ ൌ Ͳ ݑ ݊݋݅ݐܿ݊ݑ݂ ݎ݋ݐܿ݁ݒ ݄݁ݐ ݄݊݁ݐതሺݐሻ݂݅݋ ݏ െ െ െ െ 

a) Constant magnitude    b) constant direction   c) zero magnitude   d) equal magnitude        

viii. ݑ ݂ܫത ൈ ௗ௨ഥௗ௧ ൌ Ͳത ݑ ݊݋݅ݐܿ݊ݑ݂ ݎ݋ݐܿ݁ݒ ݄݁ݐ ݄݊݁ݐതሺݐሻ݂݅݋ ݏ െ  െ  െ  െ 

a) Constant magnitude    b) constant direction   c) zero magnitude   d) equal magnitude        

ix. Tangent vector to the curve ݎҧሺݐሻ ݅ݏ - - - - - - - 

a) 
ௗ௥ҧௗ௧         ܾሻ ቚௗ௥ҧௗ௧ቚ        c)  

ௗమ௥ҧௗ௧మ           ݀ሻ  |ݎҧሺݐሻ| 
x. ݒ ݂ܫҧ ൌ ,ݔҧሺݒ ݔ  & ሻݕ ൌ ,ݏሺݔ , ሻݐ ݕ ൌ ,ݏሺݕ డ௩തడ௦ ݄݊݁ݐ ሻݐ ൌ െ  െ െ  ܽሻ డ௩തడ௫ డ௫డ௦ ൅ డ௩തడ௬ డ௬డ௦                b)    డ௩തడ௦ ൅  డ௩തడ௦   

ܿሻ  డ௩തడ௦ డ௦డ௫ ൅  డ௩തడ௧ డ௧డ௫                dሻ   డ௩തడ௫ ൅ డ௩തడ௬ 

D) Numerical problems: 

i. Find തܽ. തܾ if   തܽ ൌ ʹଓҧ െ ͵ଔҧ ൅ ത݇   &  തܾ ൌ  ଓത ൅ ଔҧ ൅ ത݇ 

ii. Find ห തܽ ൈ തܾห if   തܽ ൌ ଓҧ ൅ ଔҧ ൅ ത݇   &  തܾ ൌ ʹ ଓത ൅ ͵ଔҧ െ ത݇ 

iii. Find തܽ. തܾ ൈ ܿҧ if   തܽ ൌ ଓҧ ൅ ʹଔҧ െ ത݇   &  തܾ ൌ ʹ ଓത െ ଔҧ െ ത݇   , ܿҧ ൌ ͵ ଓത െ ଔҧ െ ത݇ 

iv. If  ݂ҧሺݐሻ ൌ ௦௜௡ଷ௧௧ ଓҧ ൅ ୪୭୥ሺଵା௧ሻ௧ ଔҧ ൅ ଷ೟ିଵ௧ ത݇   , ݐ ݎ݋݂ ് Ͳ  &  ݂݅ ݂ҧ ݅ݐ  ݐܽ ݏݑ݋ݑ݊݅ݐ݋ܿ ݏ ൌ Ͳ , ݂݅݊݀ ݂ҧሺͲሻ.  
v. Find the unit tangent vector of the vector ݎҧሺݐሻ ൌ ଓҧ ݐ݊݅ݏ െ cos ଔҧݐ ൅ ݐ ത݇. 

vi. If തܽ ൌ ଓҧݐ ൅ ଔҧݐʹ െ ݐ ത݇   &  തܾ ൌ ଶ ଓതݐ െ ଔҧݐʹ ൅ ത݇   ݂݅݊݀  ௗௗ௧ ሺ തܽ. തܾሻ 

vii. If തܽ ൌ ଓҧݐ ൅ ଔҧݐʹ െ ݐ ത݇   &  തܾ ൌ ଶ ଓതݐ െ ଔҧݐʹ ൅ ത݇   ݂݅݊݀  ௗௗ௧ ሺ തܽ ൈ തܾሻ 

viii. If ݎҧ ൌ ሺݔଶ െ ଶ)ଓ  ഥݕʹ ൅ ͷݕݔଔ ഥ ൅ ሺʹݔଶݕ െ ሻത݇  find  డ௥ҧడ௫ݔ   ܽ݊݀  డ௥ҧడ௬   
ix. If ݎҧ ൌ ሺݔଶ െ ଶ)ଓ  ഥݕʹ ൅ ͷݕݔଔ ഥ ൅ ሺʹݔଶݕ െ   ሻത݇  find  డమ௥ҧడ௫మݔ
x. If ݎҧ ൌ ሺݔଶ െ ଶ)ଓ  ഥݕʹ ൅ ͷݕݔଔ ഥ ൅ ሺʹݔଶݕ െ  ሻത݇  find  డమ௥ҧడ௬మݔ

Q.2  Theory Question                                                                                  (4-marks each) 

1. If ܣҧ, ,തܤ ҧܣ  ҧ  be any three vectors, then  prove thatܥ ൈ ሺܤത ൈ ҧሻܥ ൌ .ҧܣതሺܤ ҧሻܥ െ .ҧܣҧሺܥ Bഥሻ 

2. If ܣҧ, ,തܤ ҧܣҧ  be any three vectors, then  prove that  ሺܥ ൈ തሻܤ ൈ ҧܥ ൌ .ҧܣതሺܤ ҧሻܥ െ .തܤҧሺܣ  ҧሻܥ

3. If ܣҧ, ,തܤ   ҧ  be any three vectors, then  prove thatܥ

ҧܣ  ൈ ሺܤത ൈ ҧሻܥ ൅ തܤ ൈ ሺܥҧ ൈ ҧሻܣ ൅ ҧܥ ൈ ሺܣҧ ൈ തሻܤ ൌ Ͳ. 
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4. If ܣҧ, ,തܤ  ҧ  be any three vectors, then  prove thatܥ

      ሺܣҧ ൈ .തሻܤ ሺܥҧ ൈ ഥሻܦ ൌ ሺܣҧ. .തܤҧሻሺܥ ഥሻܦ െ ሺܣҧ. .തܤഥሻሺܦ  . ҧሻܥ

5. If ܣҧ, ,തܤ  ഥ be any four vectors, then  prove thatܦ, ҧܥ

 ሺܣҧ ൈ തሻܤ ൈ ሺܥҧ ൈ ഥሻܦ ൌ ഥሿܦ  തܤ  ҧܣҧሾܥ െ ҧሿܥ  തܤ  ҧܣഥሾܦ ൌ ഥሿܦ  ҧܥ  ҧܣതሾܤ െ  ഥሿܦ  ҧܥ  തܤҧሾܣ
6. If ݒҧሺݐሻ is differentiable at t = to then prove that it is continuous at t = to , the converse 

is not true justify by contour example. 

7.  If ݑത & ݒҧ are differentiable functions of scalar variable t then prove that 

                
ௗௗ௧ ሺݑത ൅ ҧሻݒ ൌ ௗ௨ഥௗ௧ ൅ ௗ௩തௗ௧ 

8. If ݑത & ݒҧ are differentiable functions of scalar variable t then prove that 

               
ௗௗ௧ ሺݑത െ ҧሻݒ ൌ ௗ௨ഥௗ௧ െ ௗ௩തௗ௧ 

9. If ݑത & ݒҧ are differentiable functions of scalar variable t then prove that 

              
ௗௗ௧ ሺݑത. ҧሻݒ ൌ .തݑ ௗ௩തௗ௧ ൅ ௗ௨ഥௗ௧ .   ҧݒ

10.     If ݑത & ݒҧ are differentiable functions of scalar variable t then prove that 

                
ௗௗ௧ ሺݑത ൈ ҧሻݒ ൌ തݑ ൈ ௗ௩തௗ௧ ൅ ௗ௨ഥௗ௧ ൈ  ҧݒ

11.  If ݑത is differentiable vector function of scalar variable t & ߶ is differentiable scalar 

function of scalar variable t then  prove that  
ௗௗ௧ ሺ߶ ݑതሻ ൌ തݑ  ௗம ௗ௧ ൅ ߶ ௗ௨ഥ ௗ௧  

12. If ݑത ݅ݎ݋ݐܿ݁ݒ ݈ܾ݁ܽ݅ݐ݊݁ݎ݂݂݁݅݀ ݏ function of scalar variable  s and s is differentiable scalar 

function of scalar  variable t then  ݐ݄ܽݐ ݁ݒ݋ݎ݌ ௗ௨ഥௗ௧ ൌ ௗ௨ഥௗ௦ . ௗ௦ௗ௧ ൌ ௗ௦ௗ௧ . ௗ௨ഥௗ௧ . 
13. If  ݂ҧሺݐሻ ൌ ଵ݂ሺݐሻଓҧ ൅ ଶ݂ሺݐሻଔҧ + ଷ݂(t) ത݇ is a differentiable vector function of the scalar variable 

t, then prove that   
ௗௗ௧ ݂ҧሺݐሻ ൌ ௗ௙భሺ௧ሻௗ௧ ଓҧ ൅ ௗ௙మሺ௧ሻௗ௧ ଔҧ ൅ ௗ௙యሺ௧ሻௗ௧ ത݇ 

14. Prove a non-constant vector function ݑതሺݐሻ݅ݑ ݂݂݅ ݊݋݅ݐܿ݁ݎ݅݀ ݐ݊ܽݐݏ݊݋ܿ ݂݋ ݏത ൈ ௗ௨ഥௗ௧ ൌ Ͳ. 
Q.3 Examples                                                                                ( 4- marks each ) ͳ. Find the value of  തܽ ൈ ൫തܾ ൈ ܿҧ൯ , ݂݅  തܽ ൌ ଓҧ െ ʹଔҧ ൅ ത݇ , തܾ ൌ ʹଓҧ ൅ ଔҧ ൅ ത݇ , ܿҧ ൌ ଓҧ ൅ ʹଔҧ െ ത݇ 

2. Find the value of  തܽ ൈ ൫തܾ ൈ ܿҧ൯  ݂݅  തܽ ൌ ʹଓҧ െ ͳͲଔҧ ൅ ʹത݇ , തܾ ൌ ͵ଓҧ ൅ ଔҧ ൅ ʹത݇ , ܿҧ ൌ ʹଓҧ ൅ ଔҧ ൅ ͵݇.ഥ   

3. If തܽ ൌ ʹଓҧ െ ଔҧ ൅ ͵ത݇ , തܾ ൌ ଓҧ ൅ ଔҧ െ ͵ത݇ , ܿҧ ൌ ͵ଓҧ ൅ ͵ଔҧ ൅ ʹ݇.ഥ   
ഥܽ   ݐ݄ܽݐ ݕ݂݅ݎܸ݁                ൈ ൫ഥܾ ൈ തܿ൯ ൌ ሺaത. cതሻ bഥ െ  ൫aത. bത൯ cഥ     

4. If തܽ ൌ ʹଓҧ െ ଔҧ ൅ ͵ത݇ , തܾ ൌ ଓҧ ൅ ଔҧ െ ͵ത݇ , ܿҧ ൌ ͵ଓҧ ൅ ͵ଔҧ ൅ ʹ݇.ഥ   
ഥܾ   ݐ݄ܽݐ ݕ݂݅ݎܸ݁                ൈ ሺഥܽ ൈ തܿሻ ൌ ൫bത. cത൯ aഥ െ  ൫bത. aത൯ cഥ                             
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5.  If തܽ ൌ ʹଓҧ ൅ ͵ଔഥ ൅ Ͷത݇ , തܾ ൌ ଓҧ ൅ ଔҧ െ ത݇ , ܿҧ ൌ ଓҧ െ ଔҧ ൅ ݇.ഥ തܽ  ݀݊݅ܨ  ൈ ൫തܾ ൈ ܿҧ൯    and verify 

that    തܽ ൈ ൫തܾ ൈ ܿҧ൯  is perpendicular to both  തܽ ܽ݊݀ ൫ തܾ ൈ ܿҧ൯.   
6. If തܽ ൌ ͵ଓҧ ൅ ʹଔҧ െ ത݇  .Find  ଓҧ ൈ ሺ തܽ ൈ ଓҧሻ ൅    ଔ ҧ ൈ ሺ തܽ ൈ ଔҧሻ ൅    ത݇ ൈ ൫ തܽ ൈ ത݇൯.  
7. Show that  ଓҧ ൈ ሺ തܽ ൈ ଓҧሻ ൅   ଔҧ ൈ ሺ തܽ ൈ ଔҧሻ ൅   ത݇ ൈ ൫ തܽ ൈ ത݇൯ ൌ ʹ തܽ. 
ഥܽ   ݐ݄ܽݐ ݕ݂݅ݎܸ݁ .8 ൈ ൫ഥܾ ൈ തܿ൯ ൌ ሺaത. cതሻ bഥ െ   ൫aത. bത൯ c ഥ      given that  

 തܽ ൌ ଓҧ ൅ ʹଔҧ ൅ ͵ത݇ , തܾ ൌ ʹଓҧ െ ଔҧ ൅ ത݇ , ܿҧ ൌ ͵ଓҧ ൅ ʹଔҧ െ ͷ݇.ഥ  

9. If  ܣҧ ൌ ଓҧ ൅ ʹଔҧ െ ത݇ , തܤ ൌ ʹଓҧ ൅ ଔҧ ൅ ͵ത݇ , ҧܥ ൌ ଓҧ െ ଔҧ ൅ ݇.ഥ ഥܦ   ݀݊ܽ   ൌ ͵ଓҧ ൅ ଔҧ ൅ ʹത݇                                    
      Evaluate (ܣҧ ൈ . തሻܤ ሺܥҧ ൈ   ഥሻܦ
10. If  ܣҧ ൌ ଓҧ ൅ ʹଔҧ െ ത݇ , തܤ ൌ ʹଓҧ ൅ ଔҧ ൅ ͵ത݇ , ҧܥ ൌ ଓҧ െ ଔҧ ൅ ݇.ഥ ഥܦ   ݀݊ܽ   ൌ ͵ଓҧ ൅ ଔҧ ൅ ʹത݇                                    
      Evaluate (ܣҧ ൈ തሻܤ ൈ ሺܥҧ ൈ   ഥሻܦ
11. If  ܣҧ ൌ ଓҧ െ ʹଔҧ െ ͵ത݇ , തܤ ൌ ʹଓҧ ൅ ଔҧ െ ത݇ , ҧܥ ൌ ଓҧ ൅ ͵ଔҧ െ ʹ݇.ഥ ҧܣሺ|   ݐ݄ܽݐ  ݂݀݊݅   ൈ തሻܤ ൈ  |ҧܥ
12. If  ܣҧ ൌ ଓҧ െ ʹଔҧ െ ͵ത݇ , തܤ ൌ ʹଓҧ ൅ ଔҧ െ ത݇ , ҧܥ ൌ ଓҧ ൅ ͵ଔҧ െ ʹ݇.ഥ ҧܣ|   ݐ݄ܽݐ  ݂݀݊݅   ൈ ሺܤത ൈ  |ҧሻܥ
13. If  ܣҧ ൌ ଓҧ െ ʹଔҧ െ ͵ത݇ , തܤ ൌ ʹଓҧ ൅ ଔҧ െ ത݇ , ҧܥ ൌ ଓҧ ൅ ͵ଔҧ െ ʹ݇.ഥ ҧܣሺ   ݐ݄ܽݐ  ݂݀݊݅   ൈ തሻܤ ൈ ሺܤത ൈ   ሻതതതܥ

14. If  ܣҧ ൌ ଓҧ െ ʹଔҧ െ ͵ത݇ , തܤ ൌ ʹଓҧ ൅ ଔҧ െ ത݇ , ҧܥ ൌ ଓҧ ൅ ͵ଔҧ െ ʹ݇.ഥ ҧܣሺ   ݐ݄ܽݐ  ݂݀݊݅   ൈ .തሻܤ ሺܤത ൈ   ሻതതതܥ

15. If തܽ ൌ ʹଓҧ ൅ ଔҧ െ ത݇ , തܾ ൌ െଓҧ ൅ ʹଔҧ െ Ͷത݇ , ܿҧ ൌ ଓҧ ൅ ଔҧ ൅ ݇.ഥ   ݂݅݊݀   ൫ തܽ ൈ തܾ൯. ሺ തܽ ൈ ܿҧሻ 

16. If തܽ ൌ ଓҧ ൅ ʹଔҧ െ ത݇ , തܾ ൌ ͵ଓҧ െ Ͷത݇ , ܿҧ ൌ െଓҧ ൅ ଔҧ  ܽ݊݀  ҧ݀ ൌ ʹଓҧ െ ଔҧ െ ͵݇,ഥ    ݂݅݊݀    ൫ തܽ ൈ തܾ൯. ൫ܿҧ ൈ ҧ݀൯.  
17. If തܽ ൌ ଓҧ ൅ ʹଔҧ െ ത݇ , തܾ ൌ ͵ଓҧ െ Ͷത݇ , ܿҧ ൌ െଓҧ ൅ ଔҧ  ܽ݊݀  ҧ݀ ൌ ʹଓҧ െ ଔҧ െ ͵݇,ഥ    ݂݅݊݀    ൫ തܽ ൈ തܾ൯ ൈ ൫ܿҧ ൈ ҧ݀൯.  
18. If തܽ ൌ ଓҧ ൅ ଔҧ െ ത݇ , തܾ ൌ ʹଓҧ ൅ ଔҧ െ ͵ത݇ , ܿҧ ൌ ଓҧ െ ଔҧ ൅ ͵ത݇  &  ҧ݀ ൌ ͵ଓҧ ൅ Ͷଔҧ െ ʹ݇,ഥ ൫   ݂݀݊݅ ݄݊݁ݐ   തܽ ൈ തܾ൯. ൫ܿҧ ൈ ҧ݀൯ ൅ ሺܿҧ ൈ തܽሻ. ൫ തܾ ൈ ҧ݀൯ ൅ ൫ ҧ݀ ൈ തܽ൯. ൫ܿҧ ൈ തܾ൯  

19.  Prove that   ሺܣҧ ൈ തሻܤ ൈ ሺܥҧ ൈ ഥሻܦ ൅  ሺܣҧ ൈ ҧሻܥ ൈ ሺܦഥ ൈ തሻܤ ൅ ሺܣҧ ൈ ഥሻܦ ൈ ሺܤത ൈ ҧሻܥ ൌ െʹሾܤത  ܥҧ  ܦഥሿܣҧ  . 
20. Prove that ሺܤത ൈ .ҧሻܥ ሺܣҧ ൈ ഥሻܦ ൅ ሺܥҧ ൈ .ҧሻܣ ሺܤത ൈ ഥሻܦ ൅ ሺܣҧ ൈ .തሻܤ ሺܥҧ ൈ ഥሻܦ ൌ Ͳ 

ൣ   ݐ݄ܽݐ ݁ݒ݋ݎܲ .21 തܽ ൈ തܾ    തܾ ൈ ത     ܿҧݍ ൈ ൣ + ҧ൧ݎ തܽ ൈ ത    തܾݍ ൈ ҧ     ܿҧݎ ൈ തܾ൧ + ൣ തܽ ൈ ҧ    തܾݎ ൈ ҧ     ܿҧ݌ ൈ ത൧ݍ ൌ Ͳ   
22. Find a the set of vector reciprocal to the set of vectors  

 ʹଓҧ ൅ ͵ଔҧ െ ത݇ ,   ଓ ҧ െ ଔҧ െ ʹത݇  ,   െ ଓҧ ൅ ʹଔഥ ൅ ʹ݇.ഥ  

23. Find a the set of vector reciprocal to the set of vectors  

 െଓҧ ൅ ଔҧ ൅ ത݇ ,   ଓҧ ൅ ଔҧ ൅ ത݇ , ଓҧ ൅ ଔҧ െ ݇.ഥ  

24. Find a the set of vector reciprocal to the  vectors  തܽ. തܾ ܽ݊݀  തܽ ൈ തܾ. 

25. If തܽ, തܾ , ܿҧ ݅݊݋݊ ݐ݁ݏ ܽ ݏ െ Ԣഥܽ  ݀݊ܽ ݏݎ݋ݐܿ݁ݒ ݎ݈݁݊ܽ݌݋ܿ ൌ  ௕തൈ௖ҧሾ௔ത   ௕ത    ௖ҧሿ    ܾԢഥ ൌ  ௖ҧൈ௔തሾ௔ത   ௕ത    ௖ҧሿ & ܿԢഥ ൌ  ௔തൈ௕ሾ௔ത   ௕ത    ௖ҧሿ തܽ ݐ݄ܽݐ ݁ݒ݋ݎ݌ ݄݊݁ݐ  ൌ  ௕ᇱതതതൈ௖ᇱഥሾ௔തᇱ   ௕ᇱതതത    ௖ᇱഥ ሿ  , തܾ ൌ  ௖ᇱഥ ൈ௔ᇱതതതሾ௔ᇱതതത   ௕ᇱതതത    ௖ᇱഥ ሿ  &  ܿҧ ൌ  ௔ᇱതതതൈ௕ᇱതതതሾ௔ᇱതതത   ௕ᇱതതത    ௖ᇱഥ ሿ 
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,തܽ ݂ܫ .26 തܾ, ܿҧ & ܽԢഥ  , ܾԢഥ , ܿԢഥ ܽݐ݄ܽݐ ݁ݒ݋ݎ݌ ݄݊݁ݐ ݏݎ݋ݐܿ݁ݒ ݂݋ ݉݁ݐݏݕݏ ݈ܽܿ݋ݎ݌݅ܿ݁ݎ ݁ݎ   തܽ ൈ ܽԢഥ ൌ   തܾ ൈ ܾԢഥ ൌ ܿҧ ൈ ܿԢഥ ൌ  Ͳത 

,തܽ ݂ܫ  .27 തܾ, ܿҧ & ܽԢഥ  , ܾԢഥ , ܿԢഥ ܽݐ݄ܽݐ ݁ݒ݋ݎ݌ ݄݊݁ݐ ݏݎ݋ݐܿ݁ݒ ݂݋ ݉݁ݐݏݕݏ ݈ܽܿ݋ݎ݌݅ܿ݁ݎ ݁ݎ 

                ܽԢഥ ൈ ܾԢഥ ൅ ܾԢഥ ൈ ܿԢഥ ൅ ܿԢഥ ൈ ܽԢഥ ൌ  ௔തା௕തା௖ҧሾ௔ത     ௕ത       ௖ҧሿ   
,തܽ ݂ܫ.    .28 തܾ, ܿҧ & ܽԢഥ  , ܾԢഥ , ܿԢഥ ܽݐ݄ܽݐ ݁ݒ݋ݎ݌ ݄݊݁ݐ ݏݎ݋ݐܿ݁ݒ ݂݋ ݉݁ݐݏݕݏ ݈ܽܿ݋ݎ݌݅ܿ݁ݎ ݁ݎ തܽ. ܽԢഥ ൅   തܾ. ܾԢഥ ൅ ܿҧ. ܿԢഥ ൌ  ͵ 

29. Evaluate lim௧ି଴ ቂሺݐଶ ൅ ͳሻଓҧ ൅ ቀଷమ೟ିଵ௧ ቁ ଔҧ ൅ ሺͳ ൅ ሻଵݐʹ ௧ൗ ത݇ቃ 
30. If ݂ҧሺݐሻ ൌ ୱ୧୬ ଶ௧௧ ଓҧ ൅ cos ݐ ଔҧ ,       ݐ ് Ͳ  ܽ݊݀ ݂ҧሺͲሻ ൌ ଓҧݔ ൅ ଔҧ  ݅ݐ   ݐܽ ݏ݋ݑ݊݅ݐ݊݋ܿ ݏ ൌ Ͳ ,   .ݔ ݂݀݊݅
31. If ݂ҧሺݐሻ ൌ ୱ୧୬ ଷ௧௧ ଓҧ ൅ ୪୭୥ሺଵା௧ሻ௧ ଔҧ ൅  ଷ೟ିଵ௧ ത݇ ,       ݐ ് Ͳ  ܽ݊݀ ݂ҧ ݅ݐ   ݐܽ ݏ݋ݑ݊݅ݐ݊݋ܿ ݏ ൌ Ͳ ,   .ҧሺͲሻ݂ ݂݀݊݅ ݄݊݁ݐ
32. ݂ҧሺݐሻ ൌ cos ݐ ଓҧ ൅ sin ݐ ଔҧ ൅ tan ݐ ത݇  ,        ݂݅݊݀ ݂ᇱഥ ሺݐሻ  ܽ݊݀  ቚ݂ᇱഥ ቀగସቁቚ 
ҧݎ  ݂ܫ .33 ൌ ሺݐଶ ൅ ͳሻଓҧ ൅ ሺͶݐ െ ͵ሻଔҧ ൅ ሺʹݐଶ െ ͸ݐሻത݇, ݂݅݊݀  ௗ௥ҧௗ௧  & ቚௗ௥ҧௗ௧ቚ ݐ  ݐܽ     ൌ ʹ  
ҧݎ  ݂ܫ .34 ൌ ሺݐଶ ൅ ͳሻଓҧ ൅ ሺͶݐ െ ͵ሻଔҧ ൅ ሺʹݐଶ െ ͸ݐሻത݇, ݂݅݊݀  ௗమ௥ҧௗ௧మ ݐ ݐܽ    ൌ ʹ 

ҧݎ  ݂ܫ .35 ൌ ሺݐଶ ൅ ͳሻଓҧ ൅ ሺͶݐ െ ͵ሻଔҧ ൅ ሺʹݐଶ െ ͸ݐሻത݇, ݂݅݊݀  ቚௗమ௥ҧௗ௧మ ቚ       at   t=2  

36. If ݎҧ ൌ ݁ି௧ଓҧ ൅ logሺݐଶ ൅ ͳሻଔҧ െ tan ݐ ത݇     ݂݅݊݀    ቚௗ௥ҧௗ௧ቚ ݐ ݐܽ    ൌ Ͳ 

37. If ݎҧ ൌ ݁ି௧ଓҧ ൅ logሺݐଶ ൅ ͳሻଔҧ െ tan ݐ ത݇     ݂݅݊݀   ቚௗమ௥ҧௗ௧మ ቚ    at   t = 0 

38. If തܽ ൌ ଶଓҧݐ ൅ ଔҧݐ ൅ ሺʹݐ ൅ ͳሻത݇ ܽ݊݀  തܾ ൌ ሺʹݐ െ ͵ሻଓҧ ൅ ଔҧ െ ݐ ത݇   ݂݅݊݀  ௗௗ௧ ሺ തܽ. തܾሻ at t = 1 

39. If തܽ ൌ ଶଓҧݐ ൅ ଔҧݐ ൅ ሺʹݐ ൅ ͳሻത݇ ܽ݊݀  തܾ ൌ ሺʹݐ െ ͵ሻଓҧ ൅ ଔҧ െ ݐ ത݇   ݂݅݊݀  ௗௗ௧ ห തܽ ൈ തܾห  ܽݐ ݐ ൌ ͳ 

40. If തܽ ൌ ଶଓҧݐ ൅ ଔҧݐ ൅ ሺʹݐ ൅ ͳሻത݇ ܽ݊݀  തܾ ൌ ሺʹݐ െ ͵ሻଓҧ ൅ ଔҧ െ ݐ ത݇   ݂݅݊݀  ௗௗ௧ ቀ തܽ ൈ ௗ௕തௗ௧ቁ  t = 1 ݐܽ

41. If   ݑഥ ൌ ଶଓҧݐ͵ െ ሺݐ ൅ Ͷሻଔҧ ൅ ሺݐଶ െ ҧݒ  ݀݊ܽ ሻത݇ݐʹ sin ݐ ଓҧ ൅ ͵݁ି௧ଔҧ െ ͵ cos ݐ ത݇  ݂݅݊݀   ௗమ ௗ௧మ ሺݑത ൈ ݐ ݐܽ ҧሻݒ ൌ Ͳ 

ҧݎ ݂ܫ .42 ൌ Ͷܽ݊݅ݏଷߠ  ଓത ൅ Ͷܽܿݏ݋ଷߠ ଔഥ ൅ ,ത݇ ߠʹݏ݋ܾܿ͵ ݂݅݊݀  ቚ ௗ௥ҧௗఏ ൈ ௗమ௥ҧௗఏమ ቚ 
ҧݎ ݂ܫ .43 ൌ Ͷܽ݊݅ݏଷߠ  ଓത ൅ Ͷܽܿݏ݋ଷߠ ଔҧ ൅ ,ത݇ ߠʹݏ݋ܾܿ͵ ݂݅݊݀  ቂ ௗ௥ҧௗఏ    ௗమ௥ҧௗఏమ   ௗయ௥ҧௗఏయቃ 
ҧݎ ݂ܫ .44 ൌ തܽ݁ଶ௧ ൅ തܾ݁ଷ௧, ௗమ௥ҧௗ௧మ  ݐ݄ܽݐ ݁ݒ݋ݎ݌ െ ͷ ௗ௥ҧௗ௧ ൅  ͸ݎҧ ൌ Ͳ. 
ҧݎ ݐ݄ܽݐ ݓ݋݄ܵ .45 ൌ ݁ି௧൫ തܽܿݐʹݏ݋ ൅ തܾݐʹ݊݅ݏ൯,   ܽ ݏ݅ ݏݎ݋ݐܿ݁ݒ ݐ݊ܽݐݏ݊݋ܿ ݁ݎܽ തܽ & തܾ ݁ݎ݄݁ݓ

ௗమ௥ҧௗ௧మ  ݊݋݅ݐܽݑݍ݁ ݈ܽ݅ݐ݊݁ݎ݂݂݁݅݀ ݄݁ݐ ݂݋ ݊݋݅ݐݑ݈݋ݏ              ൅ ʹ ௗ௥ҧௗ௧ ൅ ͷݎҧ ൌ Ͳ.   
ҧݎ ݂ܫ .46 ൌ ଓҧ ݐݏ݋ܿ ܽ ൅ ଔҧ ݐ݊݅ݏ ܽ ൅ ,ത݇ ߙ݊ܽݐ ݐܽ ݂݅݊݀   ቚ ௗ௥ҧௗ௧ ൈ ௗమ௥ҧௗ௧మ ቚ 
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ҧݎ ݂ܫ .47 ൌ ଓҧ ݐݏ݋ܿ ܽ ൅ ଔҧ ݐ݊݅ݏ ܽ ൅ ,ത݇ ߙ݊ܽݐ ݐܽ ݂݅݊݀   ቂ ௗ௥ҧௗ௧    ௗమ௥ҧௗ௧మ   ௗయ௥ҧௗ௧యቃ 
ҧݎ ݂ܫ .48 ൌ ଓҧ ݐ݊ݏ݋ܿ  ൅ ,ଔҧ ݐ݊݊݅ݏ  ҧ. ௗ௥ҧௗ௧ݎ  ݐ݄ܽݐ ݓ݋݄ݏ ݐ݊ܽݐݏ݊݋ܿ ݏ݅ ݊ ݁ݎ݄݁ݓ ൌ Ͳ 

ҧݎ ݂ܫ .49 ൌ ଓҧ ݐ݊ݏ݋ܿ  ൅ ,ଔҧ ݐ݊݊݅ݏ  ҧݎ  ݐ݄ܽݐ ݓ݋݄ݏ ݐ݊ܽݐݏ݊݋ܿ ݏ݅ ݊ ݁ݎ݄݁ݓ ൈ 
ௗ௥ҧௗ௧ ൌ ݊ത݇. 

തܽ ݂ܫ .50 ൌ ଓҧ ߠ݊݅ݏ ൅ ଔҧ ߠݏ݋ܿ ൅ ,ത݇ ߠ തܾ ൌ ଓҧ ߠݏ݋ܿ െ ଔҧ ߠ݊݅ݏ െ ͵ത݇, ܿҧ ൌ ଓҧ ൅ ʹଔҧ െ ͵ത݇    

            ݂݅݊݀ ௗௗఏ ൣ തܽ ൈ ൫തܾ ൈ ܿҧ൯൧ ܽߠ ݐ ൌ గଶ  

51. Prove that  
ௗௗ௧ ቀݎҧ. ௗ௥ҧௗ௧ ൈ ௗమ௥ҧௗ௧మቁ ൌ .ҧݎ ௗ௥ҧௗ௧ ൈ ௗయ௥ҧௗ௧య 

ҧݎ ݐ݄ܽݐ ݓ݋݄ܵ .52 ൌ തܽ݁௞௧ ൅ തܾ݁௟௧ ҧݎݍ ݊݋݅ݐܽݑݍ݁ ݈ܽ݅ݐ݊݁ݎ݂݂݁݅݀ ݄݁ݐ ݂݋ ݊݋݅ݐݑ݈݋ݏ ܽ ݏ݅  ൅݌ ௗ௥ҧௗ௧ ൅ ௗమ௥ҧௗ௧మ ൌ Ͳത , ,݇ ݁ݎ݄݁ݓ ଶ݉ ݊݋݅ݐܽݑݍ݁ ݄݁ݐ ݂݋ ݁ݐ݋݋ݎ ݁ݎܽ ݈ ൅ ݉݌ ൅ ݍ ൌ Ͳ, തܽ, തܾ & ݕ݈݁ݒ݅ݐܿ݁݌ݏ݁ݎ ݏݎ݈ܽܽܿݏ & ݏݎ݋ݐܿ݁ݒ ݐ݊ܽݐݏ݊݋ܿ ܾ݃݊݅݁ ݍ,݌. 

ҧݎ ݂ܫ .53 ൌ ଓҧ ݐݏ݋ܿ ܽ ൅ ଔҧ ݐ݊݅ݏ ܽ ൅ , ത݇ ݐܾ ቚௗ௥ҧௗ௧ ݐ݄ܽݐ ݓ݋݄ݏ ൈ ௗమ௥ҧௗ௧మቚଶ ൌ ܽଶሺܽଶ ൅ ܾଶሻ 

ҧݎ ݂ܫ .54 ൌ ଓҧ ݐݏ݋ܿ ܽ ൅ ଔҧ ݐ݊݅ݏ ܽ ൅ , ത݇ ݐܾ   ݐ݄ܽݐ ݓ݋݄ݏ
ௗ௥ҧௗ௧  . ௗమ௥ҧௗ௧మ ൈ ௗయ௥ҧௗ௧య ൌ ܽଶܾ. 

ҧݎ ݂ܫ .55 ൌ തܽ ܿݐ߱ݏ݋ ൅ തܾ ݐ߱݊݅ݏ, , തܽ ݁ݎ݄݁ݓ തܾ ܽݐ݊ܽݐݏ݊݋ܿ ݏ݅ ߱ & ݏݎ݋ݐܿ݁ݒ ݐ݊ܽݐݏ݊݋ܿ ݁ݎ 

,ݎ݈ܽܽܿݏ             ҧݎ ݐ݄ܽݐ ݁ݒ݋ݎ݌ ൈ ௗ௥ҧௗ௧ ൌ ߱ሺ തܽ ൈ തܾሻ 

ҧݎ ݂ܫ .56 ൌ തܽ ܿݐ߱ݏ݋ ൅ തܾ ݐ߱݊݅ݏ, , തܽ ݁ݎ݄݁ݓ തܾ ܽݐ݊ܽݐݏ݊݋ܿ ݏ݅ ߱ & ݏݎ݋ݐܿ݁ݒ ݐ݊ܽݐݏ݊݋ܿ ݁ݎ 

,ݎ݈ܽܽܿݏ     ݐ݄ܽݐ ݁ݒ݋ݎ݌
ௗమ௥ҧௗ௧మ ൌ  െ߱ଶݎҧ. 

57. Find the unit tangent vector & curvature at point P (x, y, z ) on the curve  

ሻݐҧሺݎ       ൌ ଓҧ ݐݏ݋ܿ ͵ ൅ ଔҧ ݐ݊݅ݏ ͵ ൅  Ͷݐ ത݇.  
,ݔሺ ܲ ݐ݊݅݋݌ ݐܽ ݁ݎݑݐܽݒݎݑܿ ݄݁ݐ & ݎ݋ݐܿ݁ݒ ݐ݊݁݃݊ܽݐ ݐ݅݊ݑ ݄݁ݐ ݀݊݅ܨ .58 ,ݕ  ݁ݒݎݑܿ ݄݁ݐ ݊݋ሻݖ

ݔ       ൌ , ߠݏ݋ܿ ܽ ݕ ൌ , ߠ݊݅ݏ ܽ ݖ ൌ ,ߙ݊ܽݐ ߠܽ   ݏݐ݊ܽݐݏ݊݋ܿ ݁ݎܽ ߙ & ܽ ݁ݎ݄݁ݓ

59. A particle moves along the curve ݎҧ ൌ ݁ି௧ଓҧ ൅ ଔҧ ݐ͵ݏ݋ܿ ʹ ൅  ത݇, find the velocity ݐ͵݊݅ݏ ʹ

& acceleration at any time t & also their magnitude at t = 0. 

60. Find the velocity & acceleration vector of a particle moving along the curve x=2sin3t, 

y = 2 cos3t, z = 8t & also their magnitude. 

61. Find the acute angle between the tangents to the curve ݎҧ ൌ ଶଓҧݐ െ ଔҧݐʹ ൅ ଷݐ ത݇ , at the 

points t = 1 & t = 2. 

62. Show that the acute angle between the tangents to the curve x = t, y = t
2
, z = t

3
 at t = 1 

& t = -1 is cosିଵ ଷ଻. 

63. Find the cosine of acute angle between the tangents to the curve 

ҧݎ  ൌ ଶଓҧݐ ൅ ଔҧݐʹ െ ଵଶ ଶݐ ത݇  at t = 1 & t = -3. 

64. Find the curvature of the curve ݎҧ ൌ ܽሺ͵ݐ െ ଷሻଓҧݐ ൅ ଶଔҧݐܽ͵ ൅ ܽሺ͵ݐ ൅ ଷሻݐ ത݇. 
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65. A particle moves along the curve x = t
3
 + 1, y = t

2
, z = 2t + 5, where t denotes time. 

      Find the component of its velocity in the direction ଓҧ ൅ ଔҧ ൅ ͵ത݇ 

66. A particle moves along the curve ݎҧ ൌ ଓҧ ݐݏ݋ܿ  ൅ ଔҧ ݐ݊݅ݏ  ൅  is ߙ ത݇,  where ߙ݊ܽݐ ݐ

constant & t is time variable. Find tangential & normal components of acceleration . 

67. A particle moves along the curve ݎҧ ൌ ሺݐଷ െ Ͷݐሻଓҧ ൅ ሺݐଶ ൅ Ͷݐሻଔҧ ൅ ሺ8ݐଶ െ  ଷሻത݇, whereݐ͵

t is time variable. Find the tangential & normal components of acceleration at t = 2. 

68. A particle moves along the curve ݎҧ ൌ ଶଓҧݐʹ ൅ ሺݐଶ െ Ͷݐሻଔҧ ൅ ሺ͵ݐ െ ͷሻത݇, obtain the 

components of velocity & acceleration at t = 1 , along the direction ଓҧ െ ͵ଔҧ ൅ ʹത݇. 

69. A particle moves along the curve ݎҧ ൌ ݁௧ଓҧ ൅ ݁ି௧ଔҧ ൅ √ʹ t ത݇ . ҧ & തܽ  ݅݅ሻ തܶݒ ሻ݅ ݀݊݅ܨ  & ഥܰ       

iii) the tangential & normal component of തܽ. 

ҧݎ ݂ܫ .70 ൌ ଓҧ ݕݏ݋ܿ ݔ ൅ ଔҧ ݕ݊݅ݏ ݔ ൅ ܽ݁௠௬ ത݇ , ݂݅݊݀ ݅ሻ డ௥ҧడ௫   ݅݅ሻ డ௥ҧడ௬    ݅݅݅ሻ డమ௥ҧడ௫మ   ሻ డమ௥ҧడ௫డ௬ݒ݅   
ҧݎ ݂ܫ .71 ൌ ଓҧ ݕݔݏ݋ܿ ൅ ሺ͵ݕݔ െ ଶሻଔҧݔʹ െ ሺ͵ݔ ൅ ,ሻത݇ݕʹ ݂݅݊݀ ݅ሻ డ௥ҧడ௫  ݅݅ሻ డ௥ҧడ௬   ݅݅݅ሻ డమ௥ҧడ௫మ   ሻ డమ௥ҧడ௫డ௬ݒ݅   
ҧݎ ݂ܫ .72 ൌ ଓҧ ݕݏ݋ܿ ݔ ൅ ଔҧ ݕ݊݅ݏ ݔ ൅ ܿ log൫ݔ ൅ ଶݔ√ െ ܿଶ൯ ത݇,   ݂݅݊݀ ݅ሻ డ௥ҧడ௫   ݅݅ሻ డ௥ҧడ௬   
          ݅݅݅ሻ డమ௥ҧడ௬మ    ሻ డమ௥ҧడ௫డ௬ݒ݅   
ҧݎ .73 ൌ ௔ଶ ሺݔ ൅ ሻଓҧݕ ൅ ௕ଶ ሺݔ െ ሻଔҧݕ െ ௫௬ଶ ത݇  ,  ݂݅݊݀ ݅ሻ డ௥ҧడ௫   ݅݅ሻ డ௥ҧడ௬    ݅݅݅ሻ డమ௥ҧడ௫మ  ሻ డమ௥ҧడ௫డ௬ݒ݅   

ҧݎ ݂ܫ .74 ൌ ଓҧ ݕݏ݋ܿ ݔ ൅ ଔҧ ݕ݊݅ݏ ݕ ൅ ܽ݁௠௬ ത݇ , ݂݅݊݀  

ങೝഥങೣ ൈങೝഥങ೤ ቚങೝഥങೣ ൈങೝഥങ೤ ቚ. 
തݑ ݂ܫ .75 ൌ ଓҧ ݖݕଶݔ െ ଷ ଔݖݔʹ ҧ ൅ ଶݖݔ ത݇ , and  ݒҧ ൌ ଓҧ ݖʹ ൅ ଔҧ ݕ െ ଶݔ ത݇ ,   ݂݅݊݀  

 
డమడ௫ డ௬ ሺݑത ൈ ,ሺͳ ݐܽ ҧሻݒ Ͳ, ʹሻ 

ҧݎ ݂ܫ  .76 ൌ ௔ଶ ሺݔ ൅ ሻଓҧݕ ൅ ௕ଶ ሺݔ െ ሻଔҧݕ െ ݕݔ ത݇  ݂݅݊݀  ݅ሻ ቂడ௥ҧడ௫          డ௥ҧడ௬        డమ௥ҧడ௫మ ቃ    
              ݅݅ሻ ቂడ௥ҧడ௫          డ௥ҧడ௬        డమ௥ҧడ௫డ௬ ቃ  
77. If  ݑത ൌ ଷ ଓҧݖ െ ଶݔ ത݇ , and  ݒҧ ൌ ,ଔҧ ݖݕݔʹ ഥݓ   ݀݊ܽ ൌ ͷݕݔ ଓҧ ൅ ത݇              ݂݅݊݀ డయడ௫డ௬డ௭ ݖ͵ ሺݑത ൈ .ҧݒ        .ഥሻݓ
78. If ݎҧ ൌ ଓҧ ݒ݊݅ݏ ݑݏ݋ܿ ܽ ൅ ଔҧ ݒ݊݅ݏ ݑ݊݅ݏ ܽ ൅ ݒݏ݋ܿܽ ത݇  show that ଵ௔ ቀడ௥ҧడ௨ ൈ డ௥ҧడ௩ቁ   ݎ݋ݐܿ݁ݒ ݐ݅݊ݑ ܽ ݏ݅     
79. If ׎ሺݔ, ,ݕ ሻݖ ൌ തݑ  &  ݖଶݕݔ ൌ ଓҧݖݔ െ ଶଔҧݕݔ ൅ ଶݖݕ ത݇  find   డయడమ௫డమ௭ ሺݑ ׎തሻܽݐ݊݅݋݌ ݄݁ݐ ݐ ሺʹ, െͳ, ͳሻ. 

80. If  ݎҧ ൌ ݁ିఒ௫൫ തܽݕߣ݊݅ݏ ൅ തܾܿݕߣݏ݋൯  where തܽ & ഥܾ  are constant vector & ߣ   is constant scalar 

.show that   
డమ௥ҧడ௫మ   ൅ డమ௥ҧడ௬మ ൌ Ͳ. 
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Unit II 

 (Differential Operators, Vector Integration) 

Q.1 Objective Questions                                                                                    ( 2 marks each ) 

A)   Fill in the blanks                                                        

   i) The gradient of a scalar point function is a - - - - - - function. 

  ii) The angle between two surfaces is defined as the angle between their - - - - - at the point of   

       Intersection. 

iii) The directional derivative of scalar point function ߮ at point P along ොܽ is equal to - - - - - . 

iv) The divergence of a vector point function is a - - - - - - - function. 

v) A scalar point function which satisfies Laplace’s equation is called - - - - - - -  

vi)If ݑത & ݒҧ ܽݑ ݄݊݁ݐ ݈ܽ݊݋݅ݐܽݐ݋ݎݎ݅ ݁ݎത ൈ  - - - - - - - - ݏ݅ ҧݒ 

vii) The curl of a vector point function is - - - - - - - -  

viii) If C is a simple closed curve then the line integral of ݂ҧ  over C is called --------- -  

ix) Line integral may or may not depend upon - - - - - -  

x) A vector field ݂ҧ about any closed curve in the region is - - - - - -  

B)   Multiple choice Questions                             

i) The dot product of two vectors is            - - - - - -  

      a) Vector   b) Scalar c) Vector field d) None of these 

ii) The cross product of any vector with itself is – - - - -  

a) Ͳത        b) ͳത          ܿሻ തʹ      d) None of these  

iii) The angle between the vectors    (ʹଓഥ ൅  ͵ଔҧ ൅ ത݇) and  ሺʹଓഥ െ ଔҧ െ ത݇ሻ is - - - - -  

a) 
గସ        b) 

గଷ         c) 
గଶ       d) గ଺ 

iv) If  ห തܽ. തܾห ൌ ห തܽ ൈ തܾห then the angle between  തܽ & ഥܾ   is-----------       

      ܽሻͲ଴                ܾሻͳ8Ͳ଴      ܿሻͻͲ଴                 ݀ሻͶͷ଴ 
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v) The directional derivative of ׎ ൌ  --------- at (1, 1, 1) in the direction of െଔҧ is equal to ݖݕݔ

          a) 1         b)   ‐1        c) 0       d) none of these 
 
vi) If  ׎ሺݔ, ,ݕ ሻݖ ൌ ଷݕଶݔʹ െ at point (1, -1, 1) is equal to ---------------        ܽሻ ׎׏ ଷ thenݖଶݕ͵ െ Ͷଓҧ ൅ ͳʹଔҧ ൅ ͻത݇     b) Ͷଓҧ െ ͳʹଔҧ ൅ ͻത݇        c) െͶଓҧ ൅ ͳʹଔҧ െ ͻത݇        d) none of these 

vii) If ݂ҧ ൌ ଶଓҧݔ ൅ ଶଔҧݕ ൅ ଶݖ ത݇    then div.(curl݂ҧ) is equal to -------------- 

a) 1             b) 2            c) 0           d) none of these 

viii)  If ׏ ൈ ҧݒ ൌ Ͳത then vector point function  ݒ ഥ  is ‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

a) Solenoidal           b) Irrotational          c) Harmonic  function   d) none of these   

ix)  If ݑത ൌ ଓҧݐ െ ଶଔҧݐ ൅ ሺݐ െ ͳሻ݇ ഥ     and ݒҧ ൌ ଶଓҧݐʹ ൅ ͸ݐ ത݇    then   ׬ തଶ଴ݑ .  ‐‐‐‐‐‐‐‐‐‐‐ is equal to    ݐ݀ ҧݒ

       a)12                      b)  16                  c) 14                   d)  none of these                  

x) The Value of  ׬ గ଴ݔଶ݊݅ݏ  ------------ is equal to   ݔ݀ 

      a) 0                  b)  గଶ                c) గ଺             d) గସ        

 

C)             Numerical Examples                              

1)  Find ݎ׏ ,Where  ݎҧ ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇    and  |ݎҧ| ൌ    ݎ

2) Find the gradient of  ݔଶ ൅ ଶݕ െ ݖ ൌ ͳ at the point (1, 1, 1). 

3) Find  div ݎഥ , Where  ݎҧ ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇    
4) Find  Curl ݎҧ, Where  ݎҧ ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇   
5) Find the directional derivative  of f = xy + yz + zx in the direction of vector ଓҧ ൅ ʹଔҧ ൅ ʹത݇ 

at the point (1, 2, 0 ) 

ҧݎ  r୬,   Where׏  ݀݊݅ܨ (6 ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇   
ҧ݂ ݂ܫ (7 ൌ ଓҧݖݕ ൅ ଔҧݔݖ ൅ ݕݔ ത݇   ݂ݒ݅݀ ݂݀݊݅ ݄݊݁ݐҧ  
ݑ ݂ܫ (8 ൌ ଶݕ െ  ݑଶ׏ ݂݀݊݅ ݄݊݁ݐ  ଶݖ

തܽ ݂ܫ (9 ൌ ଓҧݖݕʹ െ ଔҧݕଶݔ ൅ ଶݖݔ ത݇ ܽ݊݀ ߮ ൌ .തܽ ݂݀݊݅ ݄݊݁ݐ ଷݖݕଶݔʹ   ߮׏
׬  ݁ݐܽݑ݈ܽݒܧ (10 ݂ҧ஼ . , ҧݎ݀ ҧ݂ ݁ݎ݄݁ݓ ൌ ଓҧݕݔʹ ൅  ଶଔҧ       from (0 ,0) to (1, 1) along the straightݔ

line (0, 0) to (1, 1) 

D)     Define the following        

1) Scalar point function 
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2) Vector point function 

3) The Vector differential Operator (׏) 

4) Gradient of a Scalar point function  

5) Divergence of Vector point function  

6) Solenoidal Vector function. 

7) Curl of a   Vector point function 

8) Irrotational Vector function. 

9) Line integral. 

10) Conservative   vector field. 

Q.2 Theory Questions                                                                                          ( 4 marks each )  

ሺ߶ േ ׏                             ψ exit in a given region R then prove that׏ & Ԅ׏ ݂݅ & ݏ݊݋݅ݐܿ݊ݑ݂ ݐ݊݅݋݌ ݎ݈ܽܽܿݏ ݁ݎܽ ߰ & ߶ ݂ܫ (1 ߰ሻ ൌ Ԅ׏  േ .ψ     i׏ e.  grad ሺ߶ േ ߰ሻ ൌ grad Ԅ േ    ߰ ݀ܽݎ݃
2) Prove that a necessary & sufficient condition for a scalar point function  Ԅ to be 

constant is that  ׏Ԅ = Ͳത. 

3) If Ԅ &  ψ are scalar point functions  if ׏Ԅ &  ׏ψ exist in a given region R then prove 

that  ׏ ሺ߶߰ሻ ൌ Ψ׏ ߶ ൅ Ψ׏Φ     i. e.  grad ሺΦΨሻ ൌ  Φ gradΨ ൅ Ψ gradΦ 

4) If Ԅ &  ψ are scalar point functions  if ׏Ԅ &  ׏ψ exist in a given region R then prove 

that  ׏ ቀథటቁ ൌ ట ׏థିథ ׏టటమ      i. e.  grad ቀமநቁ ൌ  ந ୥୰ୟୢமିம ୥୰ୟୢநநమ  Provided ߰ ≠0 

5) If Ԅ (x, y, z) be a scalar point function defined in a region R. Let P(x, y, z) be a point in 

R & let ොܽ be a unit vector then prove that the directional derivative 
ௗமௗ௦  along ܲ ݐܽ Ԅ ݂݋ 

 ොܽ ݅ݕܾ ݊݁ݒ݅݃ ݏ  ௗథௗ௦ ൌ .߶׏  ොܽ 

6) If  ො݊  be a unit vector normal to the level surface Ԅ (x, y, z) = c at a point P of (x, y, z) 

in the direction of  increment Ԅ increasing & n be a distance  along the normal , then 

prove that grad Ԅ = 
ௗமௗ௡ . ො݊ 

7) If ݑത & ݒҧ be the vector point functions then prove that div (ݑത  േ                 ҧݒ ݒ݅݀ ത േݑ ҧ) = divݒ
i. e. ׏. ሺݑത  േ ҧሻݒ ൌ .׏ തݑ  േ .׏   ҧݒ

8) If ݑത & ݒҧ be the vector point functions then prove that curl (ݑത  േ                 ҧݒ ݈ݎݑܿ ത േݑ ҧ) = curlݒ
i. e. ׏ ൈ ሺݑത  േ ҧሻݒ ൌ ׏ ൈ തݑ  േ ׏ ൈ                  ҧݒ

9) If ݑത  be a vector point function &  Ԅ be any scalar point function then prove that  

Div (Ԅݑത ) = (grad Ԅሻ. ݑത + Ԅ ݀݅ݑ ݒത                i. e. ׏. ሺԄݑത ሻ ൌ ሺ׏Ԅሻ. തݑ  േ Ԅሺ׏.      തሻݑ
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10) If ݑത  be a vector point function &  Ԅ be any scalar point function then prove that 

       Curl (Ԅݑത) = (grad)ൈ ݑത + Ԅ (curl ݑത) , i. e. ׏ ൈ(Ԅݑതሻ ൌ ሺ׏Ԅሻ ൈ തݑ ൅  Ԅሺ׏ ൈ     തሻݑ

11) If ݑത & ݒҧ be the vector point functions then prove that  div(ݑത ൈ .ҧݒ = (ҧݒ തݑ݈ݎݑܿ െ .തݑ   ҧݒ݈ݎݑܿ
i.e. ׏. ሺݑത ൈ ҧሻݒ ൌ .ҧݒ ሺ׏ ൈ ത  ሻݑ െ . തݑ ሺ׏ ൈ  ҧሻݒ

12) If ݑത & ݒҧ be the vector point functions then prove that  

 curl(ݑത ൈ .ҧݒҧ) = ሺݒ തݑሻ׏ െ .ҧݒ .തݑ) – തݑݒ݅݀  ҧݒത divݑ +  ҧݒ(׏
i.e. ׏. ሺݑത ൈ ҧሻݒ ൌ ሺݒҧ. തݑሻ׏ െ .׏ҧሺݒ തሻݑ ൅ ሺݑത.  ҧሻݒ .׏തሺݑ+ ҧݒ ሻ׏

13) If ݑത ܽ݊݀ ݒҧ  are two vector point functions then prove that ݃݀ܽݎሺݑത. ҧሻݒ ൌ ሺݒҧ. തݑሻ׏ ൅ ሺݑത. ҧݒሻ׏ ൅ ҧݒ ൈ ሺܿݑ݈ݑݎതሻ ൅ തݑ ൈ ሺܿݒ݈ݑݎҧሻ  

i.e. ׏ሺݑത. ҧሻݒ ൌ ሺݒҧ. തݑሻ׏ ൅ ሺݑത. ҧݒሻ׏ ൅ ҧݒ ൈ ሺ׏ ൈ തሻݑ ൅ തݑ ൈ ሺ׏ ൈ  ҧሻݒ

14)   If ߮ be a scalar point function then prove that 

Ԅሻ ݀ܽݎሺ݃ ݈ݎݑܿ  ൌ Ͳത    

i.e.   ׏ ൈ  ሺ׏Ԅሻ ൌ Ͳത 

15) If   ݑ ഥ  be a vector point function then  prove that 

                 Div .ሺܿݑ݈ݎݑതሻ ൌ 0 

                 ݅. ݁. ׏ሺ.׏ ൈ തሻݑ ൌ Ͳ  

16) If   ݑ ഥ  be a vector point function then  prove that 

തሻݑ ݈ݎݑሺܿ ݈ݎݑܥ       ൌ തሻݑݒሺ݀݅݀ܽݎ݃ െ  തݑଶ׏

        i.e. ׏ ൈ ሺ׏ ൈ തሻݑ  ൌ .׏ሺ׏ തሻݑ െ  തݑଶ׏

17) If Ԅ be a Scalar point function then prove that 

       ሺ׏. ሻԄ׏ ൌ .׏ሺ׏ Ԅሻ ൌ   ଶ be a Laplacian  Operator׏  ଶԄ   where׏

18) prove that a vector field ݂ҧ  is conservative if and only if the circulation of   ݂ҧ  about any                         
closed curve in the region is  zero 

19) Prove that if   ݂ҧ  be a continuously differentiable  field on a region R then  ݂ҧ   is 

conservative if and only if it is the gradient of scalar point function defined on R(i.e. ׏Ԅ= ݂ҧ )  
20) Prove  that if ݂ҧ  be a continuously differentiable  field on a region R then  ݂ҧ   is 

conservative if and only if it is  irrotational (i.e. ׏ ൈ ݂ҧ = 0 )   

Q.3 Examples                                                                                              (4 marks each) 

1. If തܽ ൌ ଓҧݖݕݔ ൅ ଶଔҧݖݔ െ ଷ݇ ഥݕ   ܽ݊݀    തܾ ൌ ଷଓҧݔ െ ଔҧݖݕݔ ൅ ഥ ݇ݖଶݔ    ݂݀݊݅ ݄݊݁ݐ   
           

డమ௔തడ௬మ ൈ డమ௕തడ௫మ   at the point (1, 1, 0). 

2. If  ݎҧ ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇  and   |ݎҧ| ൌ  ݐ݄ܽݐ ݁ݒ݋ݎܲ  ݄݊݁ݐ  ݎ

i) ׏Ԅሺrሻ ൌ Ԅᇱሺrሻ׏r            ii)  ݎ׏ ൌ ௥ҧ௥ ൌ  ݎ̂

3. Prove that  ݎ׏௡ ൌ ,  ҧݎ௡ିଶݎ݊ ҧݎ   ݁ݎ݄݁ݓ ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇ 

4. Find grad (gradu.gardv)   ,where ݑ ൌ ݒ  ଶy  andݔ͵ ൌ ଶݖݔ െ  ݕʹ

5. Find  Ԅሺx, y, zሻif    ׏Ԅ ൌ ʹxyzଷıҧ ൅ xଶzଷjҧ ൅ ͵xଶyzଶkത  and Ԅሺͳ, െʹ, ʹሻ ൌ Ͷ 

6. Find the gradient and unit normal to the surface x
2 
+ y

2
- z = 1 at (1, 1 ,1)   

H
ow
T
oE
xa
m.
co
m

Information about top MBA, Engineering, professional universities across India

http://www.howtoexam.com

http://www.howtoexam.com


5 

7. Find the equation of tangent plane and the normal to the surface  xy + yz + zx = 7 at the 

point (1, 1 ,3) 

8. Find the acute angle between the tangents to surfaces xy
2
z = 3x + z

2
 and 3x

2
 – y

2
 + 2z = 1 

at the point (1, -2, 1) 

9. Find the  cosine of the acute angle between the surfaces x
2
 + y

2 
+ z

2
 =9 and z  = x

2
+ y

2
- 3 

at the point (2, -1, 2) 

10. Find the directional derivative  of  Ԅ ൌ 2xy + z
2 
at the point (1, -1, 3) in the direction of 

the vector ଓҧ ൅ ʹଔҧ ൅ ʹത݇ 

11. Find the directional derivative  of  Ԅሺx, y, zሻ ൌ x
2
y + xz

2 
-2 at the point A(1, 1, -1) along ܤܣതതതത where B is the point (2, -1, 3) 

12. Find the value of a & b if the surfaces ax
2
 – byz = (a + 2)x & 4x

2
y + z

3
 = 4 are orthogonal 

at the point (1, -1, 2) 

13. Find the value of the constant a, b, c so that the directional derivative of of  

 Ԅሺx, y, zሻ ൌ axy
2
 + byz

 
+ cz

2
x

3
 at the point (1, 2, -1) as a maximum magnitude 64 in the 

direction parallel to Z-axis. 

14. What is the greatest rate of increase of u = xyz
2
 at (1, 0 ,3) ? 

15. If  ݎҧ ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇  and   |ݎҧ| ൌ find (i) div (r ݄݊݁ݐ  ݎ
n ݎҧ) ,    (ii) curl (r

n ݎҧ) 
16.  If  ݎҧ ൌ ଓҧݔ ൅ ଔҧݕ ൅ ݖ ത݇  and   |ݎҧ| ൌ  ௡ݎଶ׏ .௡ i.eݎ find Laplacian of ݄݊݁ݐ  ݎ

17. Prove that curl (Ԅ gradԄ) = Ͳത where Ԅ be any scalar point function. 

18. Given that Ԅ = 2x
3
y

2
z

4
 , find div ( grad Ԅሻ 

19. Determine the constant ‘a’ so that the vector function 

ҧݒ  ൌ ሺݔ ൅ ሻଓҧݕ͵ ൅ ሺݕ െ ሻଔҧݖʹ ൅ ሺݔ ൅  ݈ܽ݀݅݋݈݊݁݋ݏ ݏሻത݇݅ݖܽ
20. If the ݂ҧ ൌ ሺܽݕݔ െ ଷሻଓҧݖ ൅ ሺܽ െ ʹሻݔଶଔҧ ൅ ሺͳ െ ܽሻݖݔଶ ത݇  is irrotational then find the value 

of ‘a’  

21. Find the constant a, b, c so that the vector function 

 ݂ҧ ൌ ሺݔ ൅ ݕʹ ൅ ሻଓҧݖܽ ൅ ሺܾݔ െ ݕ͵ െ ሻଔҧݖ ൅ ሺͶݔ ൅ ݕܿ ൅  ݈ܽ݊݋݅ݐܽݐ݋ݎݎ݅ ݏ݅ ሻത݇ݖʹ
22. If ഥ߱ ݅ݒ & ݎ݋ݐܿ݁ݒ ݐ݊ܽݐݏ݊݋ܿ ܽ ݏҧ ൌ  ഥ߱ ൈ ,ҧݎ ҧሻݒሺݒ݅݀ ݐ݄ܽݐ ݁ݒ݋ݎ݌ ൌ Ͳ  
23. If ݑത & ݒҧ ܽݑ ݐ݄ܽݐ ݁ݒ݋ݎ݌ ݄݁ݐ ݈ܽ݊݋݅ݐܽݐ݋ݎݎ݅ ݁ݎത  ൈ  ݈ܽ݀݅݋݈݊݁݋ݏ ݏ݅ ҧݒ 
24. Prove that ݂ҧ ൌ ଵ݂ሺݕ, ሻଓҧݖ ൅ ଶ݂ሺݖ, ሻଔҧݔ ൅ ଷ݂ሺݔ,  ݈ܽ݀݅݋݈݊݁݋ݏ ݏ݅ ሻത݇ݕ
25. Prove that ׏ ቂ௙ሺ௥ሻ௥ ҧቃݎ  ൌ ଵ௥మ ௗௗ௧ ሺݎଶ݂ሺݎሻሻ 

26. Prove that the vector function f(r) ݎҧ ݈݅ܽ݊݋݅ݐܽݐ݋ݎݎ݅ ݏ 
ҧ݂ ݂ܫ .27 ൌ ଓҧݐ െ ͵ଔҧ ൅ ݐʹ ത݇, ҧ݃ ൌ ଓҧ െ ʹଔҧ ൅ ʹത݇ & ത݄ ൌ ͵ଓҧ ൅ ଔҧݐ െ ത݇ ݁ݐܽݑ݈ܽݒ݁ ݄݊݁ݐ  

׬     ݂ҧ. ሺ ҧ݃ ൈ ത݄ሻ݀ݐଶଵ   

ҧ݂ ݂ܫ .28 ൌ ඥݕଓҧ ൅ ଔҧݔʹ ൅ ,ത݇ݕʹ ׬ ݁ݐܽݑ݈ܽݒ݁ ݂ҧ. ҧ஼ݎ݀  , where C is the curve given by                                            

ҧݎ       ൌ ଓҧݐ ൅ ଶଔҧݐ ൅ ଷݐ ത݇  from t = 0 to t = 1. 

29. Find the total work done in moving a particle in a force field ݂ҧ ൌ ଓҧݕݔ͵ െ ͷݖଔҧ ൅ ͳͲݔ ത݇ 

Along the curve x = t
2
 + 1, y = 2t

2
, z = t

3
 from t = 1 to t = 2 
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30. Evaluate  ׬ ሾሺݔଶ െ ଶሻଓҧݕ ൅ .ଔҧሿݕݔʹ ҧ஼ݎ݀   around a rectangle with vertices at (0, 0), (a, 0), 

 (a, b) & (0, b) transverse in the counter-clockwise direction. 

31. Evaluate ׬ ݂ҧ. ,ҧݎ݀ ҧ݂ ݁ݎ݄݁ݓ ൌ ଶଓҧݔ ൅ ଷଔҧ  ஼ݕ & C is the arc of the parabola y = x
2
 in the XY 

plane from (0, 0) to (1, 1) 

32. If  ݂ҧ ൌ ଓҧݕݔ͵ െ ,ଶଔҧݕ ׬ ݁ݐܽݑ݈ܽݒ݁ ݂ҧ. ҧ஼ݎ݀ , where C is the curve in the XY plane y = 2x
2
 

from (0, 0) to (1, 2). 

33. Evaluate ׬ ݂ҧ. ,ҧݎ݀ ҧ݂ ݁ݎ݄݁ݓ ൌ ଓҧݖݕ ൅ ሺݔݖ ൅ ͳሻଔҧ ൅ ݕݔ ത݇஼  & C is any path from (1, 0, 0) to 

(2, 1, 4). 

34. If ݂ҧ ൌ ሺ͵ݔଶ ൅ ͸ݕሻଓҧ െ ͳͶݖݕଔҧ ൅ ʹͲݖݔଶ ത݇ , ׬ ݁ݐܽݑ݈ܽݒ݁ ݂ҧ. ҧ஼ݎ݀   from (0, 0, 0) to  

(1, 1, 1) along the paths   (i) x = t, y = t
2
, z = t

3
 , (ii) the straight line joining (0, 0, 0) to  

(1, 1, 1). 

35. Evaluate ׬ሺݕ݀ ݔ െ ሻ around the circle xݔ݀ ݕ
2
 + y

2
 = 1. 

36. Find the circulation of ݂ҧ round the curve C, where ݂ҧ ൌ ଓҧݕ ൅ ଔҧݖ ൅ ݔ ത݇  & C is the circle  

x
2
 + y

2
 = 1, z = 0 

37. If ݑതሺݐሻ ൌ ଓҧݐ െ ଶଔҧݐ ൅ ሺݐ െ ͳሻത݇ & ݒҧሺݐሻ ൌ ଶଓҧݐʹ ൅ ͸ݐ ത݇, ׬ ݁ݐܽݑ݈ܽݒ݁ ݄݊݁ݐ ሺݑത ൈ ଶ଴ݐҧሻ݀ݒ    
38. The acceleration of a particle at any time t is given by 

 തܽ ൌ ݁ି௧ଓҧ െ ͸ሺݐ ൅ ͳሻଔҧ ൅ ݐ݊݅ݏ͵ ത݇.  ݒ ݕݐ݅ܿ݋݈݁ݒ ݄݁ݐ ݂ܫ ഥ&  ݀݅ݎ ݐ݈݊݁݉݁ܿܽ݌ݏҧ ܽݐ  ݐܽ ݋ݎ݁ݖ ݁ݎ ൌ Ͳ ݂݅݊݀ ݒҧ & ݎҧ  ܽݐ ݁݉݅ݐ ݕ݊ܽ ݐ . ͵ͻ. Show that ݂ҧ ൌ ሺʹݕݔ ൅ ଷሻଓҧݖ ൅ ଶଔҧݔ ൅ ଶݖݔ͵ ത݇   is a conservative vector field. Find the                                  

scalar point  Ԅ function such that  ݂ҧ ൌ  ׏
40.Determine whether the force field , ݂ҧ ൌ ଓҧݖݔʹ ൅ ሺݔଶ െ ሻଔҧݕ ൅ ሺʹݖ െ ଶሻ݇ ഥݔ is conservative                           

     or non- conservative . 
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Unit III  

(Change of Axes, General Equation of Second Degree) 

Q.1 Objective Questions                                                                                ( 2 marks each )  

(A) Fill in the blanks      

i. The two types of change of co-ordinate axes are - - - - - - & - - - - - - . 

ii. The equations of translation are - - - - - & - - - - - - . 

   iii.   If by rotation of axes, without change of origin, the expression ax
2
 + 2hxy + by

2 
      

          Becomes AX
2
 + 2HXY + BY

2
 then the invariants are - - - - - - -. 

  iv.   Parabola is a - - - - - conic (central/ non-central) 

   v.   The general equation of a conic is - - - - - - . 

  vi.   The centre of a conic given by ax
2
 + 2hxy + by

2
 + 2gx + 2fy + c = 0 is -  - - - - - -  

   vii. The conic given by   ax
2
 + 2hxy + by

2
 + 2gx + 2fy + c = 0 represents a parabola if - - - - - . 

   viii. In order to remove the xy terms from the equation ax
2
 + 2hxy + by

2
 + 2gx + 2fy + c = 0    

          the axes should be rotated through an angle - - - - -  

    ix.  The equation ax
2
 + by

2
 + 2gx + 2fy + c = 0 represents a circle if - - - - - - . 

    x.   The equation ax
2
 + 2hxy + by

2
 + 2gx + 2fy + c = 0 represents - - - - - - when ab – h

2
 = 0 &    

           hg – bg = 0 

(B) Define the following:  

i. Transformation of co-ordinates 

ii. Invariant 

iii. Translation mapping 

iv. Rotation mapping 

v. A conic 

vi. A parabola 

vii. An ellipse 

viii. A hyperbola 

ix. Eccentricity 

x. Directrix 

 

H
ow
T
oE
xa
m.
co
m

Information about top MBA, Engineering, professional universities across India

http://www.howtoexam.com

http://www.howtoexam.com


2 
 

(C) Multiple choice questions   

i) If the origin is shifted to the point (2, 1), the directions of the axes remains the same 

then the equations of translation are  

 a)x = 2 – X, y = 1 – Y              b) x = 1 – X , y = 2 – Y                                                   

c)  x = 2 + X,  y = 1 + Y           d) x = 1 + X, y = 2 + Y. 

ii) If by rotating the axes through an angle 45
0
 the equation  

x
2
 + 2xy + 5y

2
 + 3x – 6y + 7 = 0 becomes px

2
 + 2rxy + qy

2
 + sx + ty + u = 0 then the 

value of pq – r
2
 is 

a) 4          b) 6         c) 0       d)  5  

iii) If the axes are rotated through an angle 45
0
 then the  equations of rotation are  ܽሻ ݔ ൌ ௑ା௒√ଶ  , ݕ ൌ  ௑ି௒√ଶ                      ܾሻ  ݔ ൌ  ௑ି௒√ଶ   , ݕ ൌ  ௑ା௒√ଶ   ܿሻ ݔ ൌ ௑ା௒ଶ ݕ    ,  ൌ ௑ି௒ଶ                   ݀ሻ ݔ ൌ ௑ି௒ଶ   , ݕ ൌ ௑ା௒ଶ   

iv) A conic is a parabola if   a) e < 1 ,   b) e > 1,   c) e = 0 ,   d) e = 1 

v) The equation ax
2
 + 2hxy + by

2
 + 2gx + 2fy + c = 0 represents an ellipse if 

a) h
2
 – ab > 0    b) h

2
 – ab < 0   c) h

2
 – ab = 0 d) h

2
 + ab >  0  

(Provided that abc + 2fgh – af
2
 – bg

2
 – ch

2
 ് 0 ) 

vi)  The equation 16x
2
 – 24xy + 9y

2 
– 6x – 8y – 1 = 0 represents  

a) an ellipse  b) a parabola   c) a circle     d) a hyperbola 

vii)  To remove the xy terms from the equation 7x
2
 + 8xy + y

2
 – 52x – 22y + 76 = 0, tan2ߠ must                 

        be     ܽሻ ସଷ        ܾሻ ଷସ        ܿሻ ͳ      ݀ሻ Ͳ  

viii)If a plane is perpendicular to an axis of the cone & cuts it , the section is  

a) A parabola      b) an ellipse     c) a hyperbola     d) a circle 

ix) The centre of the conic given by x
2
 – 4xy – 2y

2
 + 10x + 4y = 0 is at 

a)  (1, 2)       b) (1, -2)     c) (-1, 2)    d) ( -1, -2) 

x) Length of the latus rectum for a conic y2 = 
ଶହ is  ܽሻ ହ଼   ݔ      ܾሻ ଶହ      ܿሻ ଵ଺ହ      ݀ሻ ଵଵ଴  
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D) Numerical problems:  

i. Find the transformed form of the equation xy – x – 2y + 2 = 0 if the origin is shifted to 

the point (2, 1) 

ii. If the axes are rotated through an angle ߠ ൌ sinିଵ ଷହ  keeping the origin fixed then find the 

equations of rotations. 

iii. Find  ߠ through which the axes should be rotated in order to remove the xy term from the 

equation 7x
2
 + 12xy – 5y

2
 + 4x + 3y – 2 = 0. 

iv. Find the centre of the conic given by the equation 5x
2
 + 6xy + 5y

2
 – 10x – 6y – 3 = 0. 

v. Identify the conic given by 16x
2
 – 24xy + 9y

2
 – 6x – 8y – 1 = 0. 

vi. Identify the conic given by 5x
2
 – 6xy + 5y

2 
+ 18x – 14y + 9 = 0. 

vii. Through which angle the axes should be rotated to remove the xy term from  

x
2
 + 2xy + y

2
 - 2x – 1 = 0. 

viii. Find the length of axes of the hyperbola 2y
2
 – 3x

2
 = 1. 

ix. Find the length of the latus rectum of the ellipse 2x
2
 + 3y

2
 = 6. 

x. If by rotation of axes keeping the origin fixed, the equation 

 x
2
 + 2xy + 5y

2
 + 3x – 6y + 7 = 0 transform to px

2
 + 2rxy + qy

2
 + sx + ty + u = 0., then 

find the values of   p + q and   pq - r
2
 . 

Q.2 Theory Questions                                                                                ( 6 marks each) 

i. Obtain the equations of translation when the origin is shifted to the point (h, k), 

directions of the axes remaining the same. 

ii. Obtain the equations of rotations when the axes are rotated through an angle ߠ keeping 

the origin fixed. 

iii. If by change of axes, without change of origin, the expression ax
2
 + 2hxy + by

2
 

becomes ܽԢݔԢଶ ൅ ʹ݄ᇱݔᇱݕᇱ ൅ ܾԢݕԢଶ then prove that a + b = a’ + b’ & ab – h
2
 = a’b’ – h’

2
. 

iv.  Show that equation of a conic is a second degree equation in x & y ( Hint: Use focus- 

directrix property). 

v. If (x, y) & (x’, y’) are the co-ordinates of the same point referred to two sets of 

rectangular axes with the same origin & if ux + vy becomes u’x’ + v’y’ , where u & v 

are independent of x & y then show that u
2
 + v

2
 = u’

2
 + v’

2
. 

vi. Show that if the set of rectangular axes is turned through some angle keeping the origin 

fixed then g
2
 + f

2
 in the equation ax

2
 + 2hxy + by

2
 + 2gx + 2fy + c = 0 is invariant. 

vii. Show that if the equations ax
2
 + 2hxy + by

2
 = 1 & a’x’

2
 + 2h’x’y’ + b’y’

2
 = 1 represent 

the same conic & if the axes are rectangular then prove that  

(a – b)
 2
 + 4h

2
 = (a’ - b’)

2
 + 4h’

2
. ( Hint: use a+ b = a’ + b’ & ab – h

2
 = a’b’ – h’

2
). 

viii. If by  rotation of the axes the equation ax
2
 + 2hxy + by

2
 + 2gx + 2fy + c = 0 becomes ܽԢݔԢଶ ൅ ʹ݄ᇱݔᇱݕᇱ ൅ ܾԢݕԢଶ + 2g’x’ + 2f’y’ + c’ = 0 then prove that  

        ܽᇱ ൌ ଵଶ ൣሺܽ ൅ ܾሻ ൅ ඥͶ݄ଶ ൅ ሺܽ െ ܾሻଶ൧   & ܾᇱ ൌ ଵଶ ൣሺܽ ൅ ܾሻ െ ඥͶ݄ଶ ൅ ሺܽ െ ܾሻଶ൧              
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         (Hint: Use ܽᇱ ൌ ଵଶ  ሾሺܽ ൅ ܾሻ ൅ ሺܽ െ ܾሻ cos ߠʹ ൅ ʹ݄ sin    ,ሿߠʹ
          ܾᇱ ൌ ଵଶ  ሾሺܽ ൅ ܾሻ െ ሺܽ െ ܾሻ cos ߠʹ െ ʹ݄ sin ሿ & then use tanߠʹ ߠʹ ൌ ଶ௛௔ି௕ ሻ         

  ix. Prove that every general equation of second degree represents a conic. 

Q.3 Examples                                                                                                    (4 marks each) 

1) If the origin is shifted to the point (h, 2), find the value of ‘h’ so that the new equation of 

the locus given by the equation x
2
 + 4x + 3y – 5 = 0 will not contain a first degree terms 

in x. 

2)  The origin is shifted to the point (-2, k), find the value of ‘k’ so that the new equation of 

the locus given by 2y
2
 + 3x + 4y – 7 = 0 will not contain the first degree term in y. 

3)  Obtain the new equation of the locus given by 3x
2
 + y

2
 + 18x – 8y – 16 = 0 when the 

origin is shifted to the point (-3, 4). 

4) Obtain the transformed equation of the locus given by 3x
2
 + 2√͵ xy + 5y

2
 = 1 when the 

axes are rotated through an angle of 60
0
. 

5) Transform the equation 3x
2
 + 2xy + 3y

2
 + 8x + 3y + 4 = 0 by rotating the axes through an 

angle ߠ, where  ߠ ൌ sinିଵ ଷହ  ,  0 < ߠ ൏ గଶ , keeping the origin fixed. 

6) Find the new equation of the locus given by x
2
 + 3y

2
 + 4x + 18y + 30 = 0 when the origin 

is shifted to the point (-2, -3) directions of the axes remaining the same. 

7) If the axes are turned through an angle of 45
0
 keeping the origin fixed, show that the 

equation of the locus given by x
2
 – 4xy + y

2
 = 0 changes to 3y’

2
 – x’

2
 = 0. 

8) The equation of the curve referred to the axes through (-1, 2) as origin & parallel to the 

original axes is 2X
2
 + 3Y

2
 = 6. Find the equation of the curve referred to original set of 

axes. 

9) What does the equation 3x
2
 – 4xy + 25y

2
 = 0 become when the axes are rotated through 

an angle tanିଵ ʹ ? 

10) Find the co-ordinates of a point to which the origin should be shifted so that the new 

equation of the locus given by x
2
 – 2xy + 3y

2
 – 10x + 22y + 30 = 0 will not contain the 

first degree terms in the new co-ordinates. 

11) The axes are changed by changing the origin to (ߙ, ʹሻ .By this transformation the line 

given by x + 2y + 3 = 0 passes through the origin .Find the value of ߙ. 
12) Transforms the equation of a circle x

2 
+ y

2 
+ 2x + 2y + 1 = 0 to standard form. 

13) Transform the equation x
2 
+ 4xy + y

2 
- 2x + 2y – 6 = 0 when the origin is shifted to the 

point  (-1, 1) and then the axes are turned through an angle of Ͷͷ଴.  
14) What does the equation x

2 
- 5xy + 13y

2 
- 3x + 21y = 0 when the origin is changed to        

(-1,  -1) and then the axes turned through an angle tanିଵ ቀଵହቁ . 
15) Transform the equation 7x

2 
- 8xy + y

2 
+ 14x - 8y – 2 = 0 when the origin is shifted to the 

point (-1, 0) and then the axes are turned through an angle of tanିଵ ቀିଵଶ ቁ 
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16) The equation 3x
2 
+ 2xy + 3y

2 
- 18x - 22y + 50 = 0 transforms to 4x’

2
+2y’

2
=1 when the 

origin is shifted to the point (2, 3) and then the axes are rotated through an angle ߠ.Find 

the measure of an angle ߠ   

17) Change the origin to (1, 2) and transform 3x
2 
- 10xy + 3y

2 
+ 14x - 2y + 3 = 0.Further 

rotate the axes through ߠ ൌ గସ and find the final transform of the equation.  

18) Transform the equation 11x
2
 + 24xy + 4y

2 
- 20x - 40y – 5 = 0 to rectangle axes through 

the point (2, -1) inclined at an angle tanିଵ ቀିସଷ ቁ to the original axes. 

19) Transform the equation 5x
2
 + 6xy + 5y

2
 - 10x - 6y – 3 = 0 when the origin is changed to 

(1, 0) and then the axes are rotated through an angle ቀିగସ ቁ. 
20) Obtain the equation of rotation in order to remove the xy term form                                 

x
2 
+ 6xy + 8y = 7y

2 
+ 8x + 20. 

21) Find the centre of a curve and identify it .3x
2 
+ 8xy - 7y

2 
– x + 7y – 2 = 0 

22) Find the centre of the following conics and identify each of them                                  

14x
2 
- 4xy + 11y

2 
- 44x - 58y + 71 = 0 

23)   Find the centre of the following conics and identify each of them                                                   

3x
2 
- 10xy + 3y

2 
+ 14x - 2y + 3 = 0 

24) Find the centre of the following conics and identify each of them                                       

5x
2 
+ 6xy + 5y

2 
- 10x - 6y – 3 = 0 

25) Find the centre of the following conics and identify each of them                                              

55x
2 
- 30xy + 39y

2 
- 40x - 24y – 464 = 0 

26) Find the centre of the following conics and identify each of them                                                 

8x
2 
- 24xy + 15y

2 
+ 48x - 48y + 7 = 0 

27) Reduce the equation of a parabola 16x
2 
- 24xy + 9y

2 
- 6x - 8y – 1 = 0 in the standard form  

28) Find the centre of a conic 7x
2 
+ 8xy + y

2 
- 52x - 22y + 76 = 0 and reduce it to its standard 

form. 

29) Transform the equation of a conic x
2 
- 4xy - 2y

2 
+ 10x + 4y = 0 to its standard form. 

30) Find the co-ordinate of the centre of the conic 5x
2 
+ 6xy + 5y

2 
- 4x - 4y – 4 = 0 and 

reduce the equation of the conic to its standard form. 

31)  Transform the equation  3(x
2 
+ y

2 
+ 1) = 2y (12x + 1) - 14x (y + 1) to the form                 ߙx

2 
yߚ +

2 
= 1 

32) Show that the equation x
2 
+ 2xy + y

2 
- 2xy – 1 = 0 represented a parabola .Reduce the 

equation to its standard form .Also find the length of the latus rectum. 

33) Show that the equation x
2 
- 4xy - 2y

2 
+ 10x + 4y = 0  represent a hyperbola .Find its 

centre .Also find the equation of the asymptotes. 

34) Find the centre of the conic 5x
2 
- 6xy + 5y

2 
+ 18x - 14y + 9 = 0 and reduce it to the 

standard form .Also find the eccentricity of the conic  

35) Determine the nature of the following conics. Also find the centre and length of axes in 

each case,5x
2 
+  6xy + 5y

2 
- 10x - 6y – 3 = 0 
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36) Determine the nature of the following conics. Also find the centre and length of axes in 

each case 36x
2 
+ 24xy + 29y

2 
- 72x + 126y + 81 = 0  

37) Determine the nature of the following conics. Also find the centre and length of axes in 

each case x
2 
+ 4xy + y

2 
- 2x + 2y – 6 = 0 

38) Determine the nature of the following conics. Also find the centre and length of axes in 

each case 9x
2 
+ 24xy + 16y

2 
- 44x + 108y – 124 = 0 

39) Determine the nature of the following conics. Also find the centre and length of axes in 

each case 32x
2 
+ 52xy - 7y

2 
- 64x - 52y – 148 = 0 

40) Determine the nature of the following conics. Also find the centre and length of axes in 

each case 16x
2 
- 24xy + 9y

2 
- 104x - 172y + 44 = 0. 
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Unit IV 

(Sphere) 

Q.1 Objective questions                                                                                 ( 2 marks each ) 

A) Fill in the blanks: 

i. A - - - - - - is the locus of a point which moves in a space so that it is always at a 

constant distance from a fixed point. 

ii. Equation of a sphere is - - - - - - - degree equation in x, y, z. 

iii. The intersection of the sphere & the plane is - - - - - - - - . 

iv. A line which meets a sphere in two coincident points is called the - - - - - - line to the 

sphere. 

v. The locus of the tangent lines to a sphere at a point on it is called the - - - - - - plane at 

that point. 

vi. The plane is tangent plane to the sphere iff length of the perpendicular from the centre 

is equal to - - - - - - -. 

vii. Two spheres are said to cut orthogonally if they intersect each other at - -- - - - - 

angles. 

viii. Two spheres are non-intersecting if distance between the centres is greater than the 

sum of - - - - - - - of the spheres. 

ix. Two spheres touch each other externally if distance between the centres is equal to the 

sum of the - - - - - - of the spheres. 

x. The plane of the great circle passes through the - - - - - - of the sphere. 

B) Define the following: 

i. Sphere 

ii. Tangent to the sphere. 

iii. Tangent plane to the sphere. 

iv. Normal to the sphere at a point. 

v. Great circle. 

vi. State condition of tangency. 

vii. Orthogonal sphere. 

viii. State condition of orthogonality. 

ix. State general equation of the sphere. 

x. State equation of sphere having centre at origin & radius is a. 

C) Numerical problems: 

i. Find the centre of the sphere 2x
2
 + 2y

2
 + 2z

2
 + 3x + 4y – 6z – 4 = 0. 

ii. Find the radius of the sphere 2x
2
 + 2y

2
 + 2z

2
 + 3x + 4y – 6z – 4 = 0. 

iii. Find the centre & radius of the sphere x
2
 + y

2
 + z

2
 + 4x – 6y – 8z = 2. 

iv. Find the radius of the sphere passing through the point (2, 1, 3) & having the centre at 

(1, -3, 4). 
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v. Find the centre of the sphere described on (2, -3, 1) & (3, -1, 2) as extremities of a 

diameter. 

vi. Find the radius of the sphere described on (2, -3, 1) & (3, -1, 2) as extremities of a 

diameter. 

vii. Find the equation of the sphere having centre at (1, 2, 3) & radius 3. 

viii. Find the equation of the sphere having centre at origin & radius 4. 

ix. Find the equation of the sphere whose centre is (-1, 7, 3) & which passes through the 

origin. 

x. Find the centre of the great circle in the sphere x
2
 + y

2
 + z

2
 + 4x – 6y + 4z – 8 = 0. 

D) Multiple choice questions: 

i. The general equation of the sphere is 

a) Linear       b) second degree    c) third degree     d) none of these 

ii. The section of the sphere taken by the plane is  

a) Sphere      b) circle                 c) plane                d) none of these 

iii. The centre of the great circle & the corresponding sphere are 

a) Different   b) same    c) not repeated to each other   d) none of these   

iv. The number of tangent lines at  a point on the sphere are 

a) Two          b) three                 c) infinite              d) none of these.    

v. The tangent plane to the sphere touches  the sphere at 

a) One point   b) two point        c) three point         d) none of these.  

vi. The normal line to the sphere at a point passes through 

a)  Centre of the sphere                 c) tangent plane 

b)  Great circle                              d) none of these 

vii. If equation S + ߣS’ = 0 represents a radical plane then 

a) 1 = ߣ          b) 1- = ߣ          c) 0 = ߣ           d) none of these.  

viii. The angle between the tangent planes at  a common point of the orthogonal spheres is            

a)   గଶ                             ܾሻ  గସ                       c) 0                      d) none of these. 

ix. The radius of the  spheres x
2  

+ y
2 
+ z

2  
+ 4x - 6y - 8z = 2  is 

 a) √͵ʹ                     b) √͵ͳ                c) 31                     d) none of these. 

x.  If the sphere x
2 
+ y

2 
+ z

2 
+ 2ux + 2vy + 2wz + d = 0 passes through origin then               

               a) d= -1                   b) d= 0                  c) d= 1                 d) none of these 

Q.2     Theory Questions                                                                      (6- marks each) 

1.  Show that the equation x
2 
+ y

2 
+ z

2 
+ 2ux + 2vy + 2wz + d = 0 represents a sphere 

.Find the centre and radius. 

2. Obtains the equation of the sphere which passes through the origin and makes 

intercepts a, b, c on co-ordinate axes .Hence find the equation of the sphere passing 

through the origin and making intercept 2, 3, 4 on the axes . 

3. Find the equation of the sphere with line joining the points A (x1 , y1,  z1) and       

B(x2, y2, z2) as one the diameters. Hence obtain the equation of the sphere described 

on (2, -3, 1) and (3, -1, 2) as extremities of a diameter.  
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4. Find the condition that the plane lx + my+ nz = p may touches the sphere                   

x
2  

+ y
2  

+ z
2 
= a

2
 and find the point of contact.  

5. Find the condition that the plane  lx + my+ nz = p may touches the sphere                  

x
2 
+ y

2 
+ z

2 
+ 2ux + 2vy + 2wz + d = 

 
0 

6. Find the equation of the sphere passing through the four points P(x1 ,y1 ,z1),              

Q( x2, y2, z2),  R (x3, y3, z3) and S(x4, y4 ,z4). 

7. Find the equation of the tangent plane to the sphere                                                         

x
2 
+ y

2 
+ z

2 
+ 2ux + 2vy + 2wz+ d = 

 
0  at the point   ܣሺߙ, ,ߚ  .ሻߛ

8. Obtain the  equation of the normal to the  sphere                                                                         

x
2 
+ y

2 
+ z

2 
+ 2ux + 2vy + 2wz+ d = 

 
0  at the point   ܣሺߙ, ,ߚ  .ሻߛ

9. Let the equation of a circle be S = x
2 
+ y

2 
+ z

2 
+ 2ux + 2vy + 2wz+ d = 0 and              

U = lx + my + nz – p = 0.  Show that S + ߣU = 0, where ߣ is a parameter represents a 

family of sphere through the given circle.  

10. Define orthogonal spheres. Obtain the contain that the spheres                                    

x
2 
+ y

2 
+ z

2 
+ 2u1x + 2v1y + 2w1z+ d1 = 0 and                                                                      

x
2 
+ y

2 
+ z

2 
+ 2u2x + 2v2y + 2w2z+ d2 = 

0
 are orthogonal to each other. 

11. Define a sphere. Obtain the equation of the sphere whose centre is (a, b, c) and radius 

is r and states the characteristics of the equation of the sphere. 

    Q.3 Examples                                                                                            (4- marks each) 

1. Find the equation of the sphere passing through O (0, 0, 0), A (a, 0, 0), B (0, b, 0), 

C(0, 0, c)   

2. Find an equation of the sphere with the centre at (1,-3, 4) and passing through the 

point (2, 1, 3). 

3. Find the equation of the sphere which passes through the points (2, 4, -1), (0, -4, 3) ,  

(-2, 0, 1) and  (6, 0, 9 ). 

4. Find the equation of the sphere which passes through the points (1, 2, 3),  (0, -2, 4),  

(4, -4, 2) and (3, 1, 4).  

5. Find the equation of the sphere which passes through the points A(1, 0, 0), B(0, 1, 0), 

C(0, 0, 1) and  has its radius as small as possible .  

6. Find the equation of the sphere described on (2,-3, 1) and (3, -1, 2) as extrimities of a 

diameter. 

7. Find the equation of the sphere with centre at (-1, 2, 3) , and passing through the point 

(1, -1, 2). 

8. A plane passes through a fixed point (a, b, c) .Show that the locus of the foot of the  

perpendicular to it from the origin is the sphere.x
2
+ y

2
 + z

2
 – ax – by - cz = 0. 

9. Find the equation of the sphere passing through the points (1, 2, 3), (0, -2, 4), (4, -4, 2) 

and having its centre on the plane 2x - 5y - 2z - 5 = 0 . 

10. Find the equation of the sphere passing through the points A (3, 0, 2),  B(-1, 1, 1),       

C (2, -5, 4) and having its centre on the plane 2x + 3y + 4z - 6 = 0 

11. Find the equation of the sphere passing through the points (0, 0, 0), (-1, 2, 0), (0, 1, -1) 

and (1, 2, 3). 
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12. A sphere of radius k passes through the origin and meets the axes in A, B, C .Prove 

that the locus of the  centroid of the triangle ABC is the sphere g( x
2
 + y

2
 + z

2
 ) = 4k

2.
 

13. Find the co-ordinate of the centre and radius of the circle x
2
 + y

2
 + z

2
 - 2y - 4z = 11,     

x + 2y + 2z = 15. 

14. Find the centre and radius of the circle x
2
 + y

2
 + z

2
 – 2x – 4y - 6z – 2 = 0,                    

x + 2y + 2z = 20. 

15.  Obtain the equation of the sphere through the three points (1, -1, 1), (3, 3, 1),                    

(-2, 0 ,5) and having its centre on the plane 2x – 3y + 4z – 5 = 0. 

16. Find the co-ordinates of the points of intersection of the line and the sphere     

                   
௫ାଶସ ൌ  ௬ାଽଷ ൌ  ௭ି଼ିହ    ,   x

2
 + y

2
 + z

2
 = 49 

17. Show that the plane 2x – 2y  + z + 16 = 0 touches the sphere                                         

x
2
 + y

2
 + z

2
 + 2x – 4y + 2z – z =  0  and find the co-ordinate of the points of contact. 

18. Show that the line  
௫ି଺ଷ ൌ  ௬ି଻ସ ൌ  ௭ିଷହ   touches the sphere x

2
 + y

2
 + z

2
 - 2x - 4z – 4 = 0. 

Also find the co-ordinates of the point of contact. 

19. Find the equation of the tangent plane to the sphere                                                          

3(x
2
 + y

2
 + z

2
) – 2x - 3y - 4z - 22 = 0 at the point (1, 2, 3). 

20. Find the equation of the tangent plane to the sphere x
2
 + y

2
 + z

2
 – 2x - 10z – 9 = 0 at 

the point (4, 5, 6). 

21. Find the equation of the normal plane to the sphere x
2 
+ y

2
 + z

2
 – 2x - 10z - 9 = 0 at 

the point (4, 5, 6). 

22. Show that the plane 2x – 2y + z + 12 = 0 touches the sphere                                               

x
2
 + y

2
 + z

2
 – 2x - 4y + 2z = 3 and the point of contact.  

23. Find the equation of the tangent plane to the sphere x
2
 + y

2
 + z

2
 – 2x - y - z -5 = 0 at 

the point (1, 1, -2). 

24. Find the equation of the sphere passing through the circle x
2
 + y

2
 + z

2
 – 4 = 0,           

2x + 4y + 6z – 1 = 0 and having its centre on the plane x + y + z = 0   

25. Find the equation of the sphere passing through the circle                                                 

x
2
 + y

2
 + z

2
 + 10y – 4z – 8 = 0, x + y + z = 3 as a great circle. 

26. Find the equation of the sphere passing through the circle                                                   

x
2
 + y

2
 + z

2
 – 3x + 4y - 2z - 5 = 0, 5x - 2y + 4z + 7 = 0 as a great circle. 

27. Find the equation of the tangent plane to the  sphere                                                         

x
2
 + y

2
 + z

2
 – 6x - 4y + 10z  = 0 at the  origin  

28. Find the equation of the sphere passing through the circle                                               

x
2
 + y

2
 + z

2
 + 7y - 2z + 2  = 0, 2x + 3y + 4z   = 8 as a great circle . 

29. Find the equation of the sphere passing through the circle x
2
 + y

2
 + z

2
 = 5  ,                       

x + 2y + 3z  = 3  and touch the plane 4x + 3y = 15 . 

30. Find the equation of the sphere passing through the circle x
2
 + y

2
 + z

2 
- 2x – 4y = 0,    

x + 2y + 3z   = 8 and touch the plane 4x + 3y = 25. 

31. Show that the sphere x
2
 + y

2
 + z

2
  = 25  and x

2 
+ y

2
 + z

2
 - 24x – 40y - 18z + 225 = 0 

touch each other externally . 

32. Show that the sphere x
2
 + y

2
 + z

2
 + 4y – 5  = 0   and x

2 
+ y

2
 + z

2
 – 6y  + 5 = 0 

touch each other externally and find the co-ordinate of the point of contact. 
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33. Show that the sphere x
2
 + y

2
 + z

2
   = 64  and x

2 
+ y

2
 + z

2
 – 12x  + 4y – 6z + 48 = 0 

touch each other externally and find the co-ordinate of the point of contact. 

34. Find the equation of the sphere passing through the circle                                               

x
2
 + y

2
 + z

2
 + 4x –2y + 4z – 16  = 0,  2x +2y + 2z  + 9  = 0 and  a  given point              

(-3, 4, 0 ). 

35. Find the equation of the sphere passing through the circle x
2
 + y

2
 + z

2
 = 9,                     

2x + 3y + 4z = 5 and a given point (1, 2, 3). 

36. Show that the sphere x
2
 + y

2
 + z

2
 + 6y + 2z + 8 = 0 and x

2
 + y

2
 + z

2
 + 8y + 4z + 20 = 0  

cut orthogonally.     

37. Show that the sphere x
2
 + y

2
 + z

2
 + 7x + 10y - 5z + 12 = 0 and                                     

x
2
 + y

2
 + z

2
 – 4x + 6y + 4  = 0  intersect  orthogonally 

38. Find the equation of the sphere passing through the circle                                                     

x
2
 + y

2
 + z

2 
 + x – 3y + 2z - 1  =  0 , 2x + 5y – z + 7 = 0  and  cuts orthogonally  the  

sphere  x
2
 + y

2
 + z

2 
 - 3x + 5y -  7z - 6  =  0   

39. Find the equation of the sphere passing through the circle                                                

x
2
 + y

2
 + z

2 
 -  2x + 3y - 4z + 6  =  0 , 3x - 4y + 5z - 15 = 0  and  cuts orthogonally  the  

sphere  x
2
 + y

2
 + z

2 
 + 2x + 4y -  6z + 11 = 0 

40. Show that the sphere x
2
 + y

2
 + z

2
 – 14x + 45 =  0  and x

2 
+ y

2
 + z

2
 + 4x - 117 = 0 

touch each other externally and find the co-ordinate of the point of contact. 
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Unit V 

(Cone, Cylinder and Conicoids) 

Q.1 Objective questions                                                                (2 marks each) 

A) State true or false and justify your answer. 

1. Equation of cone with vertex at origin is non homogenous. 

2. Every homogenous equation of degree in x, y, z represents a cone with vertex at the 

origin. 

3. If a, b, c are the direction ratio of any generator of the cone f(x, y, z) = 0 with vertex 

origin then f (a, b, c) = 0. 

4. If the number a, b, c satisfy equation of the cone with vertex origin then a, b, c are the 

direction ratios of some generator of that cone. 

5. A section of a right circular cone by a plane perpendicular to its axis and not passing 

through the vertex is a circular. 

6. The point (1, 1, 1) the vertex of the cone                                                                              

5x
2
 + 3y

2
 + z

2
 - 2xy - 6yz - 4zx + 6x + 8y +10z – 26 = 0.  

B)  Fill in the blanks 

1. The equation of the right circular cylinder of radius 2 whose axis is the line              ௫ିଵଶ  = 
௬ିଶଵ ൌ ௭ିଷଶ ଶݔͷ                                                                                                           ݏ݅   ൅ ଶݕ8 ൅ ͷݖଶ െ Ͷݕݔ ൅ ሺെ െሻ െ ݔݖ8 ൅ ሺെ െሻ െ ͳ͸ݕ െ ͳͶݖ ൅ ሺെ െሻ ൌ Ͳ     

2. The equation of the tangent plane at the point P (-2, 2, 3) to the ellipsoid                        

4x
2 
+ y

2
 + 5z

2
 =  65 is  8x + (---) - 15z+(----) = 0 

3. The equation  of the tangent plane at the  point P (-2, 2, 3)to the ellipsoid                    

4x
2 
+ y

2
 + 5z

2
 =  65 is  8x – 2y  - 15z - 65  = 0 then the normal at point is                            ௫ାଶିି ൌ ௬ିଶିି ൌ ିିିଵହ 

4. The equation of a right circular cone with vertex (2, 1, -3)  whose axis parallel to     

Y-axis  & semi vertical angle 45
0
 is x

2
 + (---) + z

2
 - 4x + (---) + (---)  + (----)  = 0   . 

C) Define the following terms. 

1. Cone & Guiding curve 

2. Quadric cone 

3. Right circular cone 

4. Enveloping cone of the sphere 

5. Cylinder 

6. Right circular cylinder 

7. Enveloping cylinder 

8. Tangent line & tangent plane 

9. Director sphere 

10. Normal at point & foot of the normal 
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D) Multiple choice Questions: 

1. (A) Every homogeneous equation of degree in x, y, z represents a cone with vertex at 

the origin (B) If the numbers a, b, c satisfy equation of the cone with vertex at origin 

then a, b, c are the direction ratios of some generator of that cone. 

            a) A is false, B is false                  b) A is true , B is true,                                                 

            c) A is false , B is true,                 d) A is true, B is false               

2. ax
2
 + by

2
 + cz

2
 + 2fyz + 2gzx + 2hxy = 0 this is equation of  

a) Quadratic cone with vertex at origin                c) right circular cone   

b) cylinder when guiding curve is on XY plane   d) cone with vertex at (ߙ, ,ߚ  (ߛ

3. 
௫మ௔మ െ ௬మ௕మ െ ௭మ௖మ ൌ ͳ, this equation represents 

a) Ellipsoid  b) hyperboloid of one sheet   c) hyperboloid of two sheet  d) none of these 

4. The equation 5x
2
 + 3y

2
 + z

2
 – 2xy – 6yz – 4xz + 6x + 8y + 10z – 26 = 0 represent 

cone then vertex of this cone is   a) (3, 1, 2)   b) (1, 2, 3)  c) (2, 3, 1)   d) (2, 1, 3) 

5.  The line 
௫ିଷଶ ൌ ௬ିଷଷ ൌ ௭ାଷିସ ௫మ଼ ݀݅݋ݏ݌݈݈݅݁ ݏ݄݁ܿݑ݋ݐ  ൅ ௬మଽ ൅ ௭మସ ൌ ͳ then the point of 

contact is   a) ሺ ଶଷ , ଵଶ , ʹ ሻ     b)  ቀʹ, ଶଷ  , ଵଶ ቁ          ܿሻ ሺʹ, ଷଶ , ͳሻ    d) none of these  

6. The vertex of the cone 4x
2
 + 3y

2
 – 5z

2
 – 6yz – 8x + 16z – 4 = 0 is 

a) (1, 1, 1)            b) (2, 2, 2)             c) (1, 2, 3)              d) none of these 

7. (A) 
௟మ஺ ൅ ௠మ஻ ൅ ௡మ஼ ൌ  is condition that the plane lx + my + nz = p is tangent plane to  ݌

the conicoid Ax
2
 + By

2
 + Cz

2
 = 1 & (B) 

௫మ௔మ െ ௬మ௕మ െ ௭మ௖మ ൌ ͳ, this equation represents 

hyperboloid of one sheet 

a) A is true, B is true                           c) A is true, B is false                                              

b) A is false, B is true                         d) A is false, B is true   

8. The plane 6x – 5y – 6z = 20 touches the hyperboloid 4x
2
 – 5y

2
 + 6z

2
 = 40 then the 

point of contact is 

a) (3, 2, 2)           b) (3, -2, -2)         c) (-3, 2, 2)             d) (3, 2, -2) 

9. The plane 7x + 5y + 3z = 30 touches the ellipsoid 7x
2
 + 5y

2
 + 3z

2
 = 60 then the point 

of contact is  

a) (1, 1, 1)           b) (2, 2, 2)           c) (3, 3, 3)             d) ( 4, 4, 4) 

10. The plane 3x + 12y – 6z = 17 touches the conicoid 3x
2
 – 6y

2
 + 9z

2
 + 17 = 0 then the 

point of contact is  

a) (1, 2, 3)        b) (-1, 2, 3)         c) (-1, 2, 2/3)     d) (1, 2, 2/3) 

E) Numerical problems: 

1. Define quadric cone , write down the general equation of quadric cone with vertex at 

the origin 

2.  State the general equation of a cone with vertex at the point V(ߙ, ,ߚ  (ߛ
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3. Write down the condition that the general equation of the second degree should 

represent a cone. 

4. Write down the equation of right circular cone whose vertex at origin, semi vertical 

angle ߠ & direction ratios of the axis a, b, c. 

5. Write the equation of the right circular cone whose vertex at   (ߙ, ,ߚ   semi vertical ,(ߛ

            angle & direction cosine of axis are l, m, n. 

6. State the equation of right circular cone whose vertex at origin, Z axis as the axis, 

semi vertical angle. 

7. Write down the condition that the plane is tangent plane to the conicoid & also write 

the co-ordinate of point of contact. 

8. Write down the length of the perpendicular P on tangent plane                                   

Axx1 + Byy1 + Czz1 = 1 from the origin also writes the direction cosine of the normal 

to the above plane. 

9. If the conicoid is ellipsoid 
௫మ௔మ ൅ ௬మ௕మ ൅ ௭మ௖మ ൌ ͳ write down the equation of the normal at 

(x1, y1, z1) in terms of direction cosines. 

10. Write down the equation of right circular cylinder whose axis is the line                ௫ି௫భ௟ ൌ ௬ି௬భ௠ ൌ ௭ି௭భ௡   & whose radius is r. 

Q.2 Theory Questions:                                                                       ( 4 marks each ) 

1. Show that the equation of the cone with vertex at the origin is homogeneous. 

2. Show that every homogeneous equation in x, y, z represents a cone with vertex at the 

origin. 

3. Find the equation of a cone with vertex at V(ߙ, ,ߚ  (ߛ

4. Find the condition that the general equation of the second degree should represent a 

cone. 

5. Find the equation of the right circular cone vertex at (ߙ, ,ߚ  ,ߠ semi vertical angle ,(ߛ

direction ratios of the axis are a, b, c. 

6. Find the equation of the right circular cone satisfying the following (i) Vertex at 

origin, semi vertical angle ߠ, direction ratios of the axis a, b, c. (ii) Vertex at            

,ߙ) ,ߚ  direction cosine of the axis l, m, n. (iii) Vertex at ,ߠ semi vertical angle ,(ߛ

origin, semi vertical angle ߠ, direction cosine of the axis l, m, n. 

7. Find the equation of a right circular cone satisfying the following (i) vertex at the 

origin, z-axis as the axis, semi vertical angle ߠ (ii) vertex at the origin, X-axis as the 

axis, semi vertical angle ߠ (iii) vertex at the origin, Y-axis as the axis, semi vertical 

angle ߠ 

8. Find the equation of the tangent plane to the cone at P (x1, y1, z1). 

9. Find the equation of cylinder when guiding curve is on XY plane whose generators 

are parallel to the line 
௫௟ ൌ ௬௠ ൌ ௭௡ 

10. Find the equation of cylinder whose generators intersect the guiding curve & parallel 

to the line 
௫௟ ൌ ௬௠ ൌ ௭௡ 
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11. Find the equation of right circular cylinder whose axis is the line 
௫ି௫భ௟ ൌ ௬ି௬భ௠ ൌ ௭ି௭భ௡  

& whose radius is r. 

12. Find the point of intersection of the line 
௫ି௫భ௟ ൌ ௬ି௬భ௠ ൌ ௭ି௭భ௡  & the conicoid             

Ax
2
 + By

2
 + Cz

2
 = 1 

13. Find the condition that the line 
௫ି௫భ௟ ൌ ௬ି௬భ௠ ൌ ௭ି௭భ௡   may be tangent to the conicoid 

Ax
2
 + By

2
 + Cz

2
 = 1 

14. Find the condition that the line lx + my + nz = p is tangent to the conicoid                 

Ax
2
 + By

2
 + Cz

2
 = 1. 

15. Find the equation of the tangent plane to the conicoid Ax
2
 + By

2
 + Cz

2
 = 1 at a point  

P (x1, y1, z1) on it. 

16. Find the equation of normal to the conicoid Ax
2
 + By

2
 + Cz

2
 = 1 at the point               

P (x1, y1, z1) on it. 

Q.3 Examples                                                                                               ( 4 marks each ) 

1. Find the equation of cone whose vertex is at the origin & which passes through the 

curve given by the equation ax
2
 + by

2
 + cz

2
 = 1 & lx + my + nz = p. 

2. Prove that the equation of the cone whose vertex is the origin & base the curve z = k, 

f(x, y) = 0 is݂ ቀ௫௞௭ , ௬௞௭ ቁ ൌ Ͳ. 

3. The plane 
௫௔ ൅ ௬௕ ൅ ௭௖ ൌ ͳ meets the co-ordinate axis in points A, B, & C. Prove that the 

equation of the cone generated by the lines drawn from the origin to meet the circle 

ABC is  ݖݕ ቀ௕௖ ൅ ௖௕ቁ ൅ ݔݖ ቀ௖௔ ൅ ௔௖ቁ ൅ ݕݔ ቀ௔௕ ൅ ௕௔ቁ ൌ Ͳ 

4. If O is the origin, find the equation of the cone generated by the line OP as the point P 

describes the curve whose equation are x
2
 + y

2
 + z

2
 + x - 2y + 3z – 4 = 0 ,                  

x
2
 + y

2
 + z

2
 + 2x – 3y + 4z – 5 = 0. 

5. Obtain the general equation of the cone which passes through the three axes. 

6. Obtain the equation of the cone which passes through the axes & the lines 
௫ଶ ൌ ௬ଵ ൌ ௭ଷ    

& 
௫ିଷ ൌ ௬ଵ ൌ ௭ିଶ. 

7. Obtain the equation of the cone which passes through the axes & the lines 
௫ଵ ൌ ௬ଶ ൌ ௭ଷ    

& 
௫ଷ ൌ ௬ଵ ൌ ௭ିସ. 

8. Obtain the equation of the cone which passes through the axes & the lines 
௫ଷ ൌ ௬ିଶ ൌ ௭ଵ    

& 
௫ଵ ൌ ௬ିଵ ൌ ௭ଷ. 

9. Find the equation of the cone with vertex at the origin & containing the curve            

x
2
 + y

2
 = 4 & z = 5. 

10. Examine whether the following equation represents a cone                                              

5x
2
 + 3y

2
 + z

2
 – 2xy – 6yz – 4xz + 6y + 8y + 10z – 26 = 0, if it represents a cone, find 

its vertex. 

11.  Find the equation of right circular cone with its vertex at (1, -2, -1) semi vertical 

angle 60
0
 & axis  ௫ିଵଷ ൌ ௬ାଶିସ ൌ ௭ାଵହ . 
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12.  Find the equation of right circular cone passes through the point (1, 1, 2) has its axis 

the line 6x = 3y = 4z & vertex at the origin. 

13. Find the equation of the cone with its vertex at the origin & passing through the curve 

x
2
 + y

2
 + z

2
 – 2x + 2y + 4z – 3 = 0 & x

2
 + y

2
 + z

2
 + 2x + 4y + 6z – 11 = 0. 

14. Find the enveloping cone of the sphere x
2
 + y

2
 + z

2
 – 2x + 4z – 1 = 0 with its vertex at 

(1, 1, 1). 

15. Verify that the line 
௫ଶ ൌ ௬ିଵ ൌ ௭ଷ  is the generator of the cone x

2
 + y

2
 + z

2
 + 4xy – xz = 0 

16. The line 3x + 2y – z = 0 , x + 3y + 2z = 0 is a generator of the cone 2x
2
 + y

2
 - z

2
 + 3yz 

– 2xz + axy = 0, find the value of a. 

17. Prove that the equation 4x
2
 – y

2
 + 2z

2
 + 2xy – 3yz + 12x – 11y + 6z + 4 = 0 represents 

a cone whose vertex is (-1, -2, -3). 

18. Prove that the equation x
2
 – 2y

2
 + 3z

2
 – 4xy + 5yz – 6xz + 8x – 19y – 2z – 20 = 0 

represents a cone & find the vertex.  

19. Show that the equation x
2
 – 2y

2
 + 4z

2
 + 4xy + 6yz – 2zx + 6x – 30y + 14z = 0 

represents a quadratic cone & find its vertex. 

20. Examine whether the following equation represents a cone                                        

4x
2
+ 3y

2
 - 5z

2
 - 6yz – 8x + 16z – 4 = 0 if it represents a cone find its vertex. 

21. Prove that the equation ax
2
 + by

2
 + cz

2
 + 2ux + 2vy + 2wz + d = 0 represents a cone if ௨మ௔ ൅ ௩మ௕ ൅ ௪మ௖ ൌ ݀.    

22. Obtain the equation of a right circular cone which passes through the point (2, -1, -1) 

& has vertex at (4, 3, -2) & whose axis is parallel to the line  ௫ଵ ൌ ௬ଵ ൌ ௭ଶ. 

23. Find the equation of right circular cone whose vertex is at origin & axis is along ௫ଵ ൌ ௬ଶ ൌ ௭ଷ  & which has a semi-vertical angle of 30
0
. 

24. Find the equation of right circular cone whose vertex is at (2, -1, 4) & axis is along ௫ିଶଵ ൌ ௬ାଵଶ ൌ ௭ିସିଵ   & semi-vertical angle iscosିଵ ସ√଺. 

25. Find the equation of cone with vertex is at V(1, 2, -3) , axis is along 
௫ିଵଶ ൌ ௬ିଶସ ൌ ௭ାଷିଶ   

& semi-vertical angle is cosିଵ ଵ√ଷ 

26. Obtain the equation of the right circular cone which passes through the point (1, 1, -1) 

& has the vertex at (-1, 3, -2) & whose axis is parallel to the line x = y = z. 

27. Obtain the equation of the right circular cone which passes through the point          

Q(2, 1, 3) & has the vertex at V(1, 1, 2) &  axis is parallel to the line 
௫ିଶଶ ൌ ௬ିଵିସ ൌ ௭ାଶଷ  

28. Find the equation of right circular cone whose vertex is (2, -3, 5) whose axis makes 

equal angles with the axes of co-ordinates & whose vertical angle is `of 60
0
. 

29. Find the equation of right circular cone whose vertex is origin, axis is Z-axis & semi 

vertical angle is of 30
0
. 

30. Find the equation of cone whose vertex is at origin & generators touching the sphere 

x
2
 + y

2
 + z

2
 - 2x + 4z = 1. 

31. Find the equation of the cylinder whose generators are parallel to the axis of Z & 

intersect the curve ax
2
 + by

2
 + cz

2
 = 1 , lx + my + nz = p. 
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32. Show that the lines drawn through the points of the circle x + y + z – 1 = 0                

x
2
 + y

2
 + z

2
 – 4 = 0 parallel to the line 

௫ଶ ൌ ௬ିଵ ൌ ௭ଶ , generates the cylinder. 

33. Obtain the equation of the cylinder whose generators are parallel to 
௫ଵ ൌ ௬ିଶ ൌ ௭ଷ & 

whose guiding curve is x
2
 + 2y

2
 = 1, z = 3   

34. Find the equation of cylinder with generators parallel to the line 
௫ଵ ൌ ௬ଵ ൌ ௭ଵ  & with 

generator parallel to guiding curves, x
2
 + 2y

2
 + 6xy – 2z + 8 = 0 , x - 2y + 3 = 0. 

35. The axis of a right circular cylinder of the radius 2 is 
௫ିଵଶ ൌ ௬ଷ ൌ ௭ିଷଶ  find its equation. 

36. Find the equation of right circular cylinder whose axis is 
௫ିଶଶ ൌ ௬ିଵଵ ൌ ௭ଷ  & which 

passes through the point (0, 0, 3). 

37.  Find the equation of right circular cylinder whose radius 2, whose axis passes 

through the point (1, 2, 3) & has direction cosine proportional to 2, -3, 6. 

38. Find the equation of right circular cylinder of radius 3 & having axis the line        ௫ିଵଶ ൌ ௬ିଷଶ ൌ ହି௭ଵ  . 

39. Find the equation of right circular cylinder described on the base circle through        

(1, 0, 0), (0, 1, 0), (0, 0, 1). 

40. Find the enveloping cylinder of the sphere x
2
 + y

2
 + z

2
 – 2x + 4y – 1 = 0 having its 

generator parallel to x = y = z , also find its guiding curve. 

41. Find the enveloping cylinder of the sphere x
2
 + y

2
 + z

2 
- 2y - 4z – 11 = 0 having its 

generators parallel to the line x = -2y = 2z. 

42.   Find the equation of the right circular cylinder through the three points A (a, 0, 0),   

B (0, a, 0) & C (0, 0, a) as the guiding circle. 

43. Show that the line 
௫ିଷଶ ൌ ௬ିଷଷ ൌ ௭ାଷିସ  touches the ellipsoid 

௫మ଼ ൅ ௬మଽ ൅ ௭మସ ൌ ͳ,  find the 

point of contact & the tangent plane containing the given tangent line. 

44. Find the equation of the tangent plane at the point P (-2, 2, 3) to the ellipsoid            

4x
2
 + y

2
 + 5z

2
 = 65, find the equation of normal at P. 

45. Show that the plane 7x + 5y + 3z = 30 touches the ellipsoid 7x
2 

+ 5y
2
 + 3z

2
 = 60 ,& 

find the point of contact. 

46. Show that the plane 6x – 5y – 6z = 20 touches the hyperboloid 4x
2
 – 5y

2
 + 6z

2
 = 40 

,& find the point of contact. 

47. Prove that the plane 3x + 12y – 6z – 17 = 0 touches the conicoid                               

3x
2
 – 6y

2
 + 9z

2
 + 17 = 0. Also find point of contact. 

48. Find the equation of tangent planes to the conicoid 2x
2
 – 6y

2
 + 3z

2
 = 5 which passes 

through the line x + 9y – 3z = 0, 3x – 3y + 6z – 5 = 0. 

49. Find the equation of tangent planes to the conicoid 7x
2
 + 5y

2
 + 3z

2
 = 60 which passes 

through the line 7x + 10y – 30 = 0, 5y - 3z = 0. 

50. Prove that the line 
௫ାଵଷ ൌ ௬ିଵଶ ൌ ௭ିଶିଵ  touches the hyperboloid 4x

2
 – 5y

2
 – 6z

2
 + 35 = 0. 

Find the point of contact. 

51. Find the point of intersection of the line 
௫ିସଷ ൌ ௬ିଵିଵ ൌ ௭ିଶଷ   & the ellipsoid                        

2x
2
 + 3y

2
 + 7z

2
 = 21. 
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52. Find the point of intersection of the line 
௫ିଽଷ ൌ ௬ିସଵ ൌ ௭ାଷଷ   & the hyperboloid                

4x
2
 - 3y

2
 + z

2
 = 33. 

53. Find the equation of tangent plane & normal at point (1, 2, 4) to the hyperboloid             

7x
2
 – 3y

2
 – z

2
 + 21 = 0.  

54. Find the equation of tangent planes to the conicoid 4x
2
 – 5y

2
 + 7z

2
 + 13 = 0 which are 

parallel to the plane 4x + 20y – 21z = 0. Also find points of contact.  

55. Show that the line 
௫ିଵ଴଼ ൌ ௬ା଺ିଽ ൌ ௭ିଵ଺ିଵସ   is a normal to the conicoid 4x

2
 – 3y

2
 + 7z

2
 =17, 

Find the foot of the normal. 

56. Show that the line 
௫ା଺଻ ൌ ௬ି଼ି଺ ൌ ௭ି଼ି଺   is a normal to the conicoid 7x

2
 – 3y

2
 + z

2
 + 21=0; 

Find the foot of the normal. 

                                           Xxxxxx ------------------- xxxxxxxX 
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