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2D Curves:
1)
Circle: 


a)
Implicit : 
 
[image: image2.png]


 [image: image4.png]




b)
Parametric:
[image: image6.png]x =rCos(t),y =rSin(t); m<t<nm





c)
Parametric:
[image: image8.png]


 , y = [image: image10.png]2t
1+t2




 , [image: image12.png]


, for 1st quadrant
2)
Ellipse: 

a)
Implicit:

[image: image14.png]


 [image: image16.png]




b)
Parametric:
[image: image18.png]x = aCos(t), y=bSin(t); -m<t=<m



 

3)
Parabola:


a)
Implicit:

[image: image20.png]




b)
Parametric:
[image: image22.png]x=at’,y=2at; 0<t<o




4)
Hyperbola:

a)
Implicit:

[image: image24.png]


 


b)
Parametric: 
[image: image26.png]= aSec(t), y = bTan(t);





5)
Conic:

a)
Implicit:

[image: image28.png]Ax®+2Bxy+Cy*+Dx+Ey+F =










[image: image30.png]if B* —AC <0,



 it is an Ellipse







[image: image32.png]if B* —AC =




 it is a Parabola 







[image: image34.png]if B* —AC >0,



 it is a Hyperbola


b)
Parametric:
[image: image36.png]_ Xo(1-t)?+2x wt(1-t)+x, ¢
T a-pre2we-t)+e2



,  [image: image38.png]Yo(1-8)2 42y, wt(1—t)+y, 2
(1O r2we(1-0+e2

y




   [image: image40.png]









[image: image42.png]if lwl <1, it is an Ellipse







[image: image44.png]if lwl =1, it is an Parabola







[image: image46.png]if lwl > 1, it is an Hyperbola




6)
General Curves:


a)
Conic:


[image: image48.png]Cos(t), y = ————>Sin(t)

* = o Txecos((t)



;  [image: image50.png]0O<t<2m



  







[image: image52.png]if e <1, it is an Ellipse










[image: image54.png]if e =1, it is a Parabola










[image: image56.png]if e > 1, it is a Hyperbola





b)
Cardioid:

[image: image58.png]=7r(1+ Cos(t))Cos(t), y =r(1 + Cos(t))Sin(t);





[image: image60.png]




c)
Roses:


[image: image62.png]= rCos(nt)Cos(t), y = rCos(nt)Sin(t)




;    [image: image64.png]




d)
Archimedean Spiral: 






[image: image66.png]x = rtCos(t), y=rtSin(t); 0=t <2nm






e)
Logarithmic Spiral:






[image: image68.png]x = re®Cos(t), y=re*Sin(t); 0<t<2nm



  

f)
Cissoid:

[image: image70.png]


 ;

g)
Strophoid:

[image: image72.png]*%(a+x)




;

h)
Folium:

[image: image74.png]


;






[image: image76.png]__ 3asin(t) Cos(t)
T Ssin(0)+Cos? (1)’




    [image: image78.png]x =rCos(t), y=rSin(t); 0 <t <2m





i)
Astroid:

[image: image80.png]x = aCos*(t), y = aSin®(t);





j)
Lemniscate:
[image: image82.png]r? = a®*Cos(2t);





k)
Cycloid:

[image: image84.png]=a(t —sin(t)), y=a(l—Cos(t)); O0<t<2m






l)
Epitrochoid:
[image: image86.png]x = (a+ b)Cos(2mt) — kCos (2m=22);



   [image: image88.png]









[image: image90.png](n+b)t

y = (a+ b)Sin(2nt) - kSin (21



   [image: image92.png]




m)
Hypotrochoid:
[image: image94.png]x = (a - b)Cos(2mt) + kCos (2m =) ;



  [image: image96.png]









[image: image98.png](a1 b)t

y = (a - b)Sin(2nt) + kSin (21



  [image: image100.png]



7)
Family of Curves:


a)




[image: image102.png]x = A,Cos(2mt) + A,Cos(2mkt), y = B,Sin(2nt) + B,Sin(2mkt)



;   [image: image104.png]




b)




[image: image106.png]x = Cos(2nt) + 2mtSin(2nt), y = Sin(2nt) — 2ntCos(2mkt)



;     [image: image108.png]





c)




[image: image110.png]x = Cos(t) + 2mtSin(8t), y = 2Sin(2nt) + 7Sin(7t)



;    [image: image112.png]


  

d)




[image: image114.png]x = Cos(2nMt + angle), y = Sin(2nNt);



M and N are integers.

3D Curves & Quadrics
1)  
Helix:



[image: image116.png]x = rCos(t), y = rSin(t), z = bt;




2)
Toroidal Spiral:
[image: image118.png]= (aSin(ct) + b)Cos(t), y = (aSin(ct) +b)Sin(t), z=aCos(ct);





3)
Quadrics:


a)
Sphere:


i)
Implicit:

[image: image120.png]





ii)
Parametric:
[image: image122.png]= aCos(v)Cos(u), y = aCos(v)Sin(u), z= aSin(v);













[image: image124.png]—TSusmw, —w/2=v=mn/2



.


b)
Cylinder:






i)
Implicit:

[image: image126.png]





ii)
Parametric:
[image: image128.png]x = aCos(u), y = aSin(u), z=













[image: image130.png]—TSusmw, —w/2=v=mn/2



.


c)
Tapered Cylinder:


i)
Implicit:

[image: image132.png]x*+y —(c+(s—1)z)*=









ii)
Parametric:
[image: image134.png]= (c+(s— 1v)Cos(w), y = (c + (s — )v)Sin(u),













[image: image136.png]—TSusmw, —w/2=v=mn/2



.


d)
Cone:


i)
Implicit:

[image: image138.png]







ii)
Parametric:
[image: image140.png]= (c+(s— 1v)Cos(w), y = (c + (s — )v)Sin(u),













[image: image142.png]—TSusmw, —w/2=v=mn/2



.


e)
Ellipsoid:


i)
Implicit:

[image: image144.png]Tl

=




   [image: image146.png]





ii)
Parametric:
[image: image148.png]= aCos(v)Cos(u), y = bCos(v)Sin(u), z=cSin(z













[image: image150.png]—TSusmw, —w/2=v=mn/2



.

f)
Hyperboloid of one sheet:



i)
Implicit:

[image: image152.png]


   [image: image154.png]





ii)
Parametric:
[image: image156.png]= aSec(v)Cos(u), y = aSec(v)Sin(u), z= bTan(v);









 [image: image158.png]—mSusw, —m/2sv=m/2





g)
Hyperboloid of two sheets:



i)
Implicit:

[image: image160.png]


   [image: image162.png]





ii)
Parametric:
[image: image164.png]= aSec(v)Cos(u), y = bSec(v)Tan(u), z = bTan(v);













[image: image166.png]—mSusw, —m/2sv=m/2



 for sheet 1 and  [image: image168.png]m/2 < v < 3m/2



 for sheet  2

h)
Elliptic Cone:



i)
Implicit:

[image: image170.png]x?

Z

¥

»

=cz%;



   [image: image172.png]





ii)
Parametric:
[image: image174.png]x = avCos(u), y = bvSin(u), z= cv;












[image: image176.png]—m<u<m  vanyreal number



.


j)
Elliptic Paraboloid:


i)
Implicit:

[image: image178.png]


   [image: image180.png]





ii)
Parametric:
[image: image182.png]x = avCos(u), y = bvSin(u), z=cv’












[image: image184.png]


.


k)
Hyperbolic Paraboloid:



i)
Implicit:

[image: image186.png]


   [image: image188.png]





ii)
Parametric:
[image: image190.png]x = avTan(u), y = bvSec(u), z= cv?;












[image: image192.png]


.
4)
Superquadrics:

a)
Superellipsoid:



i)
Implicit:
[image: image194.png]





ii)
Parametric:[image: image196.png]= a[Cos(v)]=[Cos@)]F, y= a[Cos(WIF[Sin(W)]r, z= a[Sin(v)]"













[image: image198.png]—mf2<v<m/2, —m<u<m





b)
Superhyperboloid of one sheet:



i)
Implicit:
[image: image200.png]





ii)
Parametric:[image: image202.png]= a[Sec(v)]F[Cos(W)]%, y = a[Sec(v)[n[Sin(w)]%, z= a[Tan(v)]













[image: image204.png]—mf2<v<m/2, —m<u<m





c)
Superhyperboloid of two sheets:



i)
Implicit:
[image: image206.png]





ii)
Parametric:[image: image208.png]= a[Sec(v)[R[Sec(w)]*, y= a[Sec(w)]=[Sin(W]*, z= a[Tan(v)]"













[image: image210.png]—mf2<v<m/2, —m<u<m





d)
Supertoroid:



i)
Implicit:
[image: image212.png]





ii)
Parametric:[image: image214.png]= a[d + [Cos(v)]7][Cos(w)]7, y= a[d + [Cos(¥)[F][Sin(W)]r, z= a[Sin(v)]"













[image: image216.png]—m<v<m —m<u<m




( In all the above calculations fractional powers of Sine or Cosine in any term should be evaluated as [image: image218.png][Cos(v)]r



         to       [image: image220.png]Cos()[|Cos() ]



       and
 






[image: image222.png][Sin(v)]



        to       [image: image224.png]



Prof.  M. Saeed
Graphics

