Assignment –S. S. of B.E-I (All Branches)

Subject: Applied Mathematics-II
Matrices and Analytic Solid Geometry
1. Matrices
Sums based on Eigen Values, Eigen Vectors, Cayley Hamilton Theorem

1) Find the eigen values and eigen Vectors of the matrix 
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Ans:
1, 6;
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2) Find the eigen values and eigen vectors of the matrices

1)
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Ans.: 0, 3, 15
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2)
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Ans.: 2, 2, 8
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3)
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Ans.: 1, 2, 3
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4)
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Ans.: 1, 1, 3

[image: image17.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

1

2

1

1

K

, 
[image: image18.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

0

1

1

2

K

, 
[image: image19.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

0

1

1

3

K


5)
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Ans.: 2, 3, 5
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3)
Find the Characteristic Polynomial of the Matrix 
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.Verify 

Cayley Hamilton Theorem for this matrix. Hence find
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Ans.:
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4)
Using Cayley Hamilton Theorem, find
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Ans.:

[image: image29.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

-

-

-

-

-

=

-

1

0

2

1

10

7

2

5

4

5

1

1

A


2)
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Ans.:
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5) Find the characteristic Equation of the matrix 
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 and Show that the equation is also satisfied by 
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6) Show that the matrix 
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 satisfies its characteristic equation. Hence, find 
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Ans.:
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7)
Verify Cayley Hamilton Theorem for the Matrix  
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Ans.:
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Characteristic Roots or (Eigen values) and Eigen vectors

         1)    Find the eigen values of the matrix A where A is given by

               A=
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2) Find the eigen values of the matrix A is given by,

          A=
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3) Find the eigen values and eigen vectors of the following matrices.

       1)    
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4)    
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     5)     
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7)     
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       8)     
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10)
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2. SPHERE

1. Find the radius and the centre of the sphere:

            (i)
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      (ii)
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2. Find the equation of the sphere passing through the points 


      (i)
(1, 2, 3), (0, -2, 4), (4, -4,  2) , (3, 1, 4).


      (ii)
 (0, 0, 0), (0,1,-1),(-1, 2, 0),(1, 2 ,3)

3. Find the equation of the sphere 

(i) passing through the points (1,0,0) , (0,1,0), (0,0,1) and has its centre on the 
plane 
[image: image55.wmf]6
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(ii) passing through the points (3,0,2) , (-1,1,1), (2,-5,4) and having its centre on the plane 
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(iii) passing through the points (2,1,-1) , (1,5,-4), (0,0,-6) and centre lies on the 
plane 
[image: image57.wmf]0
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(iv) passing through the points (1,-5, 2) , (1,-3,4), (1,-1,2) and has its centre on the line 
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(v) passing through the points (0,0,0) , (-1,2,0), (0,-1,0) and has its centre on the line 
[image: image59.wmf]0
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(vi) passing through the points (1,0,0), (0,1,0), (0,0,1) and has its radius as small as possible.

4. Find the equation of the tangent plane and the equation of the normal line to the sphere 
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 at (2,-1,-1).

5. Show that the plane 
[image: image61.wmf]0
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. Find the point of Contact.

6. Find the equations of the tangent planes to the sphere


      (i)
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      (ii)
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      (iii)
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7. Find the equations of the sphere which pass through the points (0,1,0), (1,4,0), (-3,2,4) and touch the plane 
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8. Find the equation of the sphere

(i) having its centre on the plane 
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 and passing through the 
circle 
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(ii) having the circle 
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 as a great circle.

(iii) through the circle 
[image: image73.wmf]9
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 and the centre of the sphere 
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9. Prove that the Circles :
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lie on the same sphere. Find its equation, centre and radius.

10. Prove that the following Spheres touch each other and find their point of contact:


      (i)
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      (ii)
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11.
Find the equation of the sphere which passes through the circle
[image: image78.wmf] 
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and cuts the sphere 
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3. CYLINDER

Q.1
Find the equation of the cylinder whose generators are parallel to the line 



[image: image81.wmf]3
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and whose guiding curve is the ellipse.
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Q.2
Find the equation of the cylinder whose generators intersect the curve 


           
[image: image83.wmf]ax
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Q.3
Find the equation of the cylinder with generators parallel to X-axis and


passing through the curve 
[image: image84.wmf]ax
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Q.4
Find the equation of the right circular cylinder of radius 2 whose axis is the


line 
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 Show that its equation is
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Q.5
Find the equation of the right circular cylinder whose guiding circle is

         
[image: image87.wmf]x
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Q.6
Find the equation of enveloping cylinder of sphere 
[image: image88.wmf]x
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having its generators parallel to the line 
[image: image89.wmf]x
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Q7.
Find the equation of cylinder whose generators are parallel to the line




[image: image90.wmf]3
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and passes through the curve
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Q.8
Find the equation of the cylinder whose generators are parallel


to Z-axis  and which passes through the curve of interesection of
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Q.9
Find the right circular cylinder of radius 2 whose axis passes through (1,2,3)


and has direction cosine proportional to 2,-3,6.

Q.10
Find the equation of enveloping cylinder of the the spere

         
[image: image93.wmf]x
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Q.11
Find the equation of cylinder whose generators are parallel to the line with 
ratio 1,-2,3 and guiding curve is 
[image: image95.wmf]3.
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Q.12
Find the equation of cylinder whose generators are parallel to the line with 
ratio 2,1,4 and guiding curve is 
[image: image96.wmf]x
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Q.13
Prove that the eveloping cylinder of the surface 
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 generators are parallel to the line 
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Q.14
Find the equation of the cylinder whose generators are perpendicular to the xy


 plane and touch the sphere 
[image: image99.wmf]x
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Q.15
Find the equation of the cylinder whose generators are parallel to 
[image: image100.wmf]1
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and which touches the surface 
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2

9

y

2

4

z

2

36.


Q.16
Find equation of eveloping cylinder whose generators evelope the surface 
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Q.17
Find equation of eveloping cylinder whose generators evelope the surface 
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( POLAR CO-ORDINATES AND CURVE TRACING )

Ex-1:   Plot the given points on a polar co-ordinate system.

            1) P(3,60
[image: image106.wmf]0

)   2)P(6,-30
[image: image107.wmf]0

)    3)P(2,180
[image: image108.wmf]0

)    4)P(4,15
[image: image109.wmf]0

)   5)P(5,0
[image: image110.wmf]0

)

            6)P(-3,135
[image: image111.wmf]0

)    7)P(5,150
[image: image112.wmf]0

)    8)P(4,0
[image: image113.wmf]0

)    9)P(-5,210
[image: image114.wmf]0

)    10)P(2,-90
[image: image115.wmf]0

)

          11)P(-2,-45
[image: image116.wmf]0

)    12)P(4,210
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)    13)P(-4,315
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)    14)P(-3,-180
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)   15)P(-1,()

          16)P(3,4(/3)   17)P(2,(/6)   18)P(-3,-4(/3)   19)P(4,3(/2)   20)P(2,-3(/2)

          21)P(3,-5(/3)  22)P(-3,7(/4)  23)P(4,7(/4)   24)P(3,-23(/12)   25)P(2,5(/4) 

          26)P(5,-4(/3)
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Ex-2:   Write three other pairs of polar co-ordinates for the point in the followings:
            Restrict vectorial angles so that they do not exceed 360
[image: image121.wmf]0

 in absolute value.

            1) P(3,60
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)   2)P(6,-30
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)  3)P(2,180
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)   4)P(4,15
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)  

Ex-3:  Write three other pairs of polar co-ordinates for the following points. :
           Restrict vectorial angles so that -2(≤(≤2(  

          1) P(-1, 5(/6)   2)P(-3,4(/5)  3)P(-4, ()    4)P(4,-3(/2)

Ex-4:   Find rectangular co-ordinates of the point defined by the polar co-ordinates.

           1)  (6,120
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)  2) (3,90
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)  3) (3
[image: image128.wmf]2

,-135
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)   4) (6,180
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)   5) (5,0
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)  6) (5,225
[image: image132.wmf]0

) 

Ex-5:   Express the rectangular co-ordinates (-2,-2) in terms of polar co-ordinates.

Ex-6:   Find the polar co-ordinate equation corresponding to 2x-3y=5.

                   Ans: r(2cos(-3sin()=5

Ex-7:   Transform the equation r = 4sin(  to rectangular co-ordinates.

                Ans: 
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=4y/
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+


Ex-8:   Transform the polar co-ordinate equation r=
[image: image135.wmf]q

q

sin

3

0

1

+

s

c

,  to the corresponding              
rectangular co-ordinate equation.

                 Ans: x+3y=1.

Ex-9:   Find non-negative polar co-ordinates of the following rectangular co-ordinate              

            Points (1,4) , (4,0), (0,0), (-2,0), (0,-5), ( 
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,
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)

Ex-10: Transform the following equations into the corresponding polar co-ordinate 

            Equations.

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

=2y,    
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=9
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, 
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x

=4y,
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+
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=9,     
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-
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=
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-2
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=4,  
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Ex-11:  Transform the equations to the corresponding rectangular co-ordinate equations.

(1.)r = 3

(2.)  ( = 45
[image: image152.wmf]0

 
(3.)  (=30
[image: image153.wmf]0



(4.)  rcos( = 4

(5. ) rsin( = 4
(6.)  r = 6cos(
(7.)  r = 8sin(

(8.) 
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r

sin2(=
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a


(9.)  
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r

cos2(=
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(10.)   r = 
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1cos

q

-


(11.)   r = 
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2cos

q

+


(12.) r = 
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12cos

q

-




(13.) r = 
[image: image161.wmf]3

3sin4cos

qq

+

 (14.) r = 
[image: image162.wmf]4

sin2cos

qq

-

 (15.) r = 
[image: image163.wmf]1

cos3sin

qq

+

 (16.) r = 
[image: image164.wmf]2

12sin

q

+

.

IDENTIFY & DRAW ( SKETCH ) THE FOLLOWING CURVES :

Rose curve:    1)  r=sin2(   2) r=cos3(   3) r=2sin3(  4) r=2cos2(
   
[image: image165.wmf]

 EMBED Equation.DSMT4  [image: image166.wmf] Standard equations:   r=asinn  or r=aco
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    Limacon :     (1.)    r=3(1+sin()   (2.)  r=2+4cos(   (3.) r=2-4sin(       (4.)    r=2+2cos(     

                          (5.)  r=5+3cos(   (6.) r=6-3sin(    (7.)  r=6-2cos(

[image: image167.wmf]Standard Equations : r=a±bcos  or r=a±bs

in ;   if a,b>0
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 1)      0<<1 Limacone with a loop

b

a

2)=1  cardioid
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3) 1<<2   Lima cone with dent
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 4)         2<  Convex Limacone
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 Lemniscates:      1)  
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