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Home  MATHEMATICS  Find the Jacobian

 

Find the Jacobian 

I)                    Parabolic cylindrical coordinates 

 where   

II)              Elliptic Cylindrical coordinates:    

Where 

III)           Prolate spheroidal coordinates:

             

             

              

Where          

             .

Solution:

I)                    Parabolic cylindrical coordinates 

 where   

Find the Jacobian

x, y, z

u1, u2, u3

x = (u
2 − v

2), y = uv, z = z
1

2

−∞  < u < ∞, v ≥ 0,   − ∞  < z < ∞

x = a cosh u cos v, y = a sinh u sin v, z = z

u ≥ 0, 0 ≤ v < 2π,  ;   , − ∞  < z < ∞

x = a sinh α sin β cos γ

y = a sinh α sin β sin γ

z = a cosh α cos β

α  ≥ 0, 0 ≤ β  ≤ π
0 ≤ γ  < 2π

x = (u2 − v2), y = uv, z = z
1

2

−∞  < u < ∞, v ≥ 0,   − ∞  < z < ∞
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II)              Elliptic Cylindrical coordinates:     


Where 

III)           Prolate spheroidal coordinates:

             

             

              Where  

             .

x = a cosh u cos v, y = a sinh u sin v, z = z

u ≥ 0, 0 ≤ v < 2π,  ;   , − ∞  < z < ∞

x = a sinh α sin β cos γ

y = a sinh α sin β sin γ

z = a cosh α cos β α  ≥ 0, 0 ≤ β  ≤ π

0 ≤ γ  < 2π
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In view of t he above-ment ioned
st at ement , you have t o describe five
ways/sources by which we can develop
sincerit y in our worship and act ions.

مذکورہ بالا بیان کے پیش نظر، آپ کو پانچ ایسے طر یقے/ذرائع بیان
کرنے ہیں جن سے ہم اپنی عبادات ا ور اعمال میں اخلاص پیدا کر
سکتے ہیں۔

Define DNA. How was t he work of Rosalind
Franklin and Maurice Wilkins proved t o be
helpful in predict ing t he st ruct ure of DNA?
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Define DNA. How was t he work of Rosalind
Franklin and Maurice Wilkins proved t o be
helpful in predict ing t he st ruct ure of DNA?
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In view of t he above-ment ioned
st at ement , you have t o describe five
ways/sources by which we can develop
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Define DNA. How was t he work of Rosalind
Franklin and Maurice Wilkins proved t o be
helpful in predict ing t he st ruct ure of DNA?
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 Q uery Point  T hursday, November 24, 2022

Home  MATHEMATICS  The eight vertices of a rectangular prism are as follows, Find the coordinates of the vertices after the prism is rotated
counterclockwise about the z- axis.

Question 

The eight
vertices of a rectangular prism are as follows:

Find the
coordinates of the vertices after the prism is rotated counterclockwise about
the z- axis through 

.

Solution

Here 


and

The prism is
rotated counterclockwise about the z -axis 

then

now we first
find 

then

Now  

here 
  

  
             

The eight vertices of a rectangular prism are as follows, Find
the coordinates of the vertices after the prism is rotated
counterclockwise about the z- axis.

V1 = (0, 0, 0), V2 = (1, 0, 0), V3 = (1, 2, 0), V4 = (0, 2, 0)

V5 = (0, 0, 3), V6 = (1, 0, 3), V7 = (1, 2, 3), V8 = (0, 2, 3)

θ  = 60∘

θ  = 60

V
−  

1
= (x

−

1
, y

−

1
, z

−

1
)

Here   V1 = (0, 0, 0)

V
−  

1
= (0, 0, 0)

V
−  

2
=   = (x

−

2
, y

−

2
, z

−

2
)

V2 = (1, 0, 0)

x2 = 1, y2 = 0, and z2 = 0
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So,

Now

here

So,

Now

So,

Now 

here

So,

Now

here  

x−  

2
= x2 cos 60 − y2 sin 60 = (1)( ) − (0)( ) =

1

2

√3

2

1

2

y −  

2
= x2 sin 60 + y2 cos 60 = (1)( ) + (0)( ) =

√3

2

1

2

√3

2

z −  

2
= z2 = 0

V −  

2
= ( , , 0)

1

2

√3

2

V −  

3
= (x−

3
, y −

3
, z −

3
)

V3 = (1, 2, 0)

x3 = 1, y3 = 2, z3 = 0

x−  

3
= x3 cos 60 − y3 sin 60 = (1)( ) − (2)( ) = − √3

1

2

√3

2

1

2

y −  

3
= x3 sin 60 + y3 cos 60 = (1)( ) + (2)( ) = − 1

√3

2

1

2

√3

2

z
−  

3
= z3 = 0

V −  

3
= ( − √3, − 1, 0)

1

2

√3

2

V
−  

4
= (x

−

4
, y

−

4
, z

−

4
)

V4 = (0, 2, 0)

x4 = 0, y4 = 2, z4 = 0

x−  

4
= x4 cos 60 − y4 sin 60 = (0)( ) − (2)( ) =   − √3

1

2

√3

2

y −  

4
= x4 sin 60 + y4 cos 60 = (0)( ) + (2)( ) =   − 1

√3

2

1

2

z −  

4
= z4 = 0

V −  

4
= ( − √3, − 1, 0)

V −  

5
= (x−

5
, y −

5
, z −

5
)

V5 = (0, 0, 3)

x5 = 0, y5 = 0, z5 = 3

x−  

5
= x5 cos 60 − y5 sin 60 = (0)( ) − (0)( ) = 0

1

2

√3

2

y −  

5
= x5 sin 60 + y5 cos 60 = (0)( ) + (0)( ) = 0

√3

2

1

2

z −  

5
= z5 = 3

V −  

5
= (0, 0, 3)

V −  

6
= (x−

6
, y −

6
, z −

6
)

V6 = (1, 0, 3)

x6 = 1, y6 = 0, z6 = 3



So,

 

 

Now 

here 

So,

 

Now 

So,

\]

Hence,

The coordinates
of the vertices after the prism are rotated counterclockwise about the z-axis
through 
are

 

x−  

6
= x6 cos 60 − y6 sin 60 = (1)( ) − (0)( ) =

1

2

√3

2

1

2

y −  

6
= x6 sin 60 + y6 cos 60 = (1)( ) + (0)( ) =

√3

2

1

2

√3

2

z −  

6
= z6 = 3

V −  

6
= ( , , 3)

1

2

√3

2

V −  

7
= (x−

7
, y −

7
, z −

7
)

V7 = (1, 2, 3)

x7 = 1, y7 = 2, z7 = 3

x−  

7
= x7 cos 60 − x7 sin 60 = (1)( ) − (2)( ) = − √3

1

2

√3

2

1

2

y −  

7
= x7 sin 60 + x7 cos 60 = (1)( ) + (2)( ) = − 1

√3

2

1

2

√3

2

z
−  

7
= z7 = 3

V −  

7
= ( − √3, − , 3)

1

2

√3

2

V
−  

8
= (x

−

8
, y

−

8
, z

−

8
)

here V8 = (0, 2, 3)

x8 = 0,  y8 = 2, and z8 = 3

x−  

8
= x8 cos 60 − y8 sin 60 = (0)( ) − (2)( ) =   − √3

1

2

√3

2

y −  

8
= x8 sin 60 + y8 cos 60 = (0)( ) + (2)( ) =   − 1

√3

2

1

2

z −  

8
= z8 = 3

V −  

8
= ( − √3, − 1, 3)

θ  = 60∘

V −  

1
= (0, 0, 0), V −  

2
= ( , , 0),

1

2

√3

2

V −  

3
= ( − √3, − 1, 0), V −  

4
= ( − √3, − 1, 0),

1

2

√3

2

V −  

5
= (0, 0, 3), V −  

6
= ( , , 3),

1

2

√3

2

V −  

7
= ( − √3, − , 3), V −  

8
= ( − √3, − 1, 3)

1

2

√3

2
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 November 26, 2022

Compute A^c – B and draw a Venn
diagram.

 November 26, 2022

Write the following compound
statement in the symbolic form and
then write its Converse, Inverse, and
Contraposit ive. Statement: If I like
the teacher or the course is
interest ing, then I do not  miss class.

 November 25, 2022

Solved the following function
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 Monday, November 21, 2022
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 Monday, November 21, 2022

In view of t he above-ment ioned
st at ement , you have t o describe five
ways/sources by which we can develop
sincerit y in our worship and act ions.

مذکورہ بالا بیان کے پیش نظر، آپ کو پانچ ایسے طر یقے/ذرائع بیان
کرنے ہیں جن سے ہم اپنی عبادات ا ور اعمال میں اخلاص پیدا کر
سکتے ہیں۔

Define DNA. How was t he work of Rosalind
Franklin and Maurice Wilkins proved t o be
helpful in predict ing t he st ruct ure of DNA?
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