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where —oo < u < oo,v = 0, o <3< 00
)] Elliptic Cylindrical coordinates: & — acoshucosv, y — asinhusine, z — z
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(u2—v2),y:uv,z:z

N =

)] Parabolic cylindrical coordinates z =

where —00 < u < 00,v >0, —o0 <z< o0

1) Elliptic Cylindrical coordinates: « = a coshwucosv,y = asinhusinv, z = z

Whereu > 0,0 < v <2m, ; , —00 <2<

11I) Prolate spheroidal coordinates:
x = asinh asin fcosy
y = asinhasin Bsiny
z = acoshacosf

Where a>0,0<8 <7
0< vy <2m

Solution:

=

1) Parabolic cylindrical coordinates = 5 (u2 — 'u2), Y=uv,z =2

where —00 < u < 00,v >0, —o0 < z< 00
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1) Elliptic Cylindrical coordinates: & = a coshucosv,y = asinhusinv, z = z

Whereu > 0,0 <v <27, ; , —o0 <2< 00

let a=u. fB=u, y=u, and we know that
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11I) Prolate spheroidal coordinates:
= = asinh asin Scosy
y = asinh asin Bsiny
z=acoshacosfWhereaw > 0,0 < <
0<y <2m
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The eight vertices of a rectangular prism are as follows:
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4 = (0,0,0), ¥, = (1,0,0), V3 = (1,2,0), V; = (0,2,0)
Vi = (0,0,3), Vs = (1,0,3), V7 = (1,2,3), V& = (0,2, 3)

Find the coordinates of the vertices after the prism is rotated

YouTube

counterclockwise about the z- axis through § = 60°.

Question

The eight vertices of a rectangular prism are as follows:
V1 =1(0,0,0), V> = (1,0,0), V3 = (1,2,0), Va = (0,2,0)
Vs = (Oa 0, 3)7 Ve = (17 0, 3)7 Vi = (17 2, 3)7 Vs = (07 2, 3)

Find the coordinates of the vertices after the prism is rotated counterclockwise about the z- axis through
6 =60°.

Solution

Here 6 = 60

and

The prism is rotated counterclockwise about the z -axis
then

now we first find V, = (2, ,y; , 2 )

Here Vi =(0,0,0)

then

Vi =1(0,0,0)

Now V, = = (ac; VY 2 2y )

here V, = (1,0,0)

z2=1,92=0, and 20 =0
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T, = x3c0860 — ypsin60 = (1)(%) - (O)(?) = %

Yy = Tysin60 + gy cos60 = (1) (?) + (O)(%) = ?

2z, =2=0
So,

- 1 V3
.o =2
Now
Ve = (2 ,y5 5% )
here
Vi = (1>27 0)

z3=1,y3=2,23=0

z, = x3c0s60 — y3sin60 = (1)(%) - (2)(?) = % -3

3 1 3

Y, = w3sin60 + yzcos60 = (1) (%) + (2)(§> = g -1
23 =23=0
So,

- 1 V3
Vs 7(57\/37771,0>
Now
Vi = (z;»y;’Z;)
Vi =(0,2,0)

24 =0,y12=2,24=0

x, = x4c0860 — yysin60 = (0)(%) - (2)(?) = -3

3 1
Y, = 4sin60 + y4cos60 = (0) (%) + (2)(5) - -1
2z, =2z2=0
So,

Vi =(=v3-10
Now V;™ = (25,5 ,% )
here

Vs =(0,0,3)

25 =0,y5 = 0,25 =3

&7 = 50560 — yy5in 60 = (0)(%) ~(0) (?) —0

Y, = T5sin60 + y5cos 60 = (0) (T) + (0)(§> =0

z, =z=3

So,

V., =(0,0,3)

Now

Vo = (2% %)

here V5 = (1,0, 3)

ze=1,y6=0,2 =3



Ty = x6cos60 — yssin60 = (1)(%) - (0)(?) = %

Yo = T6sinb0 + ygcos60 = (1) (?) + (0)(%) = ?

2 =2z=3

So,

Now V,” = (z;,y{,z{)
here V7 = (1,2, 3)

zr=lyr=2,2=3

x, = x7cos60 — 27sin60 = (1)(%) — (2)(@) = % —4/3

3 1 3
Y, = x7sin60 + z7cos60 = (1) (%) + (2)(5) = % -1
z; =z =3
So,

Now Vg = (zg ) Ys Zsi)
here Vs = (0, 2, 3)

18:0, y3:2, and z3 = 3

g = xgcos60 — ygsin60 = (0)(%) - (2)(?) = -3

ys = wgsin60 + ygcos60 = (0) (?) + (2)(%) = -1
2y =z=3

So,

Voo (-vE -1y

\]

Hence,

The coordinates of the vertices after the prism are rotated counterclockwise about the z-axis through § = 60°
are

1 3
Vi =(0,0,0,V, :(E,g,O),

v, = (é_\/g,?—l,O),V[ = (-v3, -10),

v :(Lﬁ,ﬁas),v; (VA - 13)
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