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to  A  The  paper  has  froo  sections  A  and' 8..  Section  A  is  compulsory.    1

Attempt  any foz4r questions from Section 8.  Each  question  is  of i5  inarks.
/

`Answer all parts  of a  question together.

Section-A
++

.1.      (c!)    Wri.te  steps  to  design  ah  animation  sequence.

(a)    Two-dimen.sional rotations, are commutative.  State whether que or false.
-,

Justify your answer.                                                                                          3

(c)    Differentiate between  diffiise I.eflection  and speoufar reflection.              3

(cZ)    Scan` convert  first  three  points  of a  line  segment  from  (3,. 4)  to  (13,  9\)
+

using DDA line  drawing algorithm.

(e)    Briefly explain persistence, bitmap  and refresh rate.
\'
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cO     Specify  que  steps  to  eqthliz-a...Jthe  set  of edges  ip  key  frame  K .having

4  edges  and key frame K +  1  having  1-0, ~edges.                                      ,   -?

®  ` In a.chromaticity diagram of a RGB .color model,  de.froe eomplementtry
\.

colors  and pure  colorst            [` *                                             I                                    ,3

I.

(fa)   What is the .varii`shing -Point -in p6rspectivet projection- ? `Illustrate with an

example.              ,                                            ~                                                    3

(ZJ)     Pro^ve  tha'.t  parallel  lines  remain  parallel  after  genera`Iized  2Dt
tran-Sforfuation.               '.   ' 3

a)    Explain  beam  penetra.tibh  method  ol-ra-nd`om  scan  `using  appropriate

'-`?"      .diagram.                {

-   section-B

\`.

2.       (aE`)    A -cu-hic  -Bezier -onrve ±s -defined. -by +control  points  -Po  -(+3.,  ~3`),  -P.1 .(.5`,  -9),
+

P2   (9,   9)  and  P3  (ro.,   6)A:  Another  curve  segmen.i  is   defined-by

Q6  (Cl,  ZJ)',  Qi  (ct,  3),  Q2 a(16,  3),  Q-3  (`19', t3`).  Find  the`'Valu`es  of ai,  a  and
•¢-,-.+

c such tl|at' the curve segments join+smoothly with Ci `continuity between
\

th,6ri .,.,         t...      t                       .       ,t                            i                                 7

(a)..   U`s6 the Suth6rland-Hoagman polygon cliining -algorithm to chip a `bolygon
-*`                  tE-                  zt                                                            ..J          .,

with vertices (A (1, ,1), 8 (10, 4), C (7,  12) and D (3, 8) against a clipping

windeiv' d-efined by  vertices  (`2,  2),  (8,  2),  {8,-8)  and  (2,  '8.).      `L                   8
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/t
• -h3,. , I. .(far) '` Con§tiderLa polygon with vertices PQRS WitL~`coordina't.6s i (~2,-`2), Q (6, 5),

i                 R (8, 3), and' S (4, 7). `Using-the scan line fill algo#thi  show the global

rty"     i ~:.\edge  tabl'e  and` active  ed.ge  table `till  Scan 'line y s=  5.             i      {           7

tr-'r             i                    '<                    `.,t'                                 Jt         .        ..

4.
`+

I

(a)    The  triangle  ABC  with  position  vectors  [10],   [01]`and  I-10],  is
+   1"    ?J         -i      A                           r

transformed by  transformation matrix,  T  =  [[3,  2],  [-1,  2]]  to  create  a

second trriangle A*B*C*. .Compute the area of new triangle by using area
i                                                        r                                        1,+                                                   I                     i

of the~ ori±a] triangle and transformation. matrix.                                 8
I        ¢                                                                                                                                                                                +}                I                                                                 `.,

(a)   {{qivef¥ an. ellipse` with major .pxis of 16 units and ninor axis*9f 12 units.
`           J*}       t       .                                                                                       r             +         `,`c++i        ,-

Pet,erminerthe.`gr*st 6 ras.ter positions,~along, the ,ellipse path, consideing

i,1.   -   thetfiist  r:st:r.,posifi.oq  at  (0, -6) .,,.        +.
•,                                       2FC

(ZJ)    Consider the  position  vector  :

•BE;J=13-2-,51-I.       I           `a`       ``        ;

Find the re.sultant position vector rafter app'1ying th.e given  sequence  of

3D transformations in order.                         "   Z     "

Sr

(Z.)     Rotate  goo  counter  cl6qFwis:  about`theLz-axis    .:  I.  '

',

(z.G.a.)  Two-point  perspective  brojectioi  ori  z  =  0  |}1ane  with  centre  of

p.i.O.

i,          r<   -
(a.i)    Reflect  about ey-plane        .           ,

.rf       -t.i

t\ \,
projection on z-aixs  as  2.0  and along y-axis  as  -1.0:
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5.      (a[)    Explain  GQ,urand shading method.  Write fzup  meri+s.and froo  deme`rits ofI

this method.                                                                     i                                       7
"        t                          `                                  +,                      '            +                                      +

(a)    Explain  the  basi.c  `workipg  p`ripciplc?  of  the  Z-buffer  `algorithm  for

hidden  surface determination.  How  does it ensure that only. the visfole
\j.

surfac'es are displayed ? Give o72e advantage and o7z,e disadvaptage Of the

algorithm.        "                   J    `                            .                     t                            8
Ill

6.     (a})    Briefty  explain  'the  significance  of illumination  m`odels  in  realistic

rendering.  Expfain a-mbient,  diffuse,` and specular refledrions.                 7

Derive the basis matrix for parametric cubi`c'Hermite curve. Also, obtain
'i

its blending froctions.  white .zzu6-  chdracteris'tics  of Hermite .curves.'     8

7.      (cb)    What  is  anti-aliasing  and.  explain  fforee  :nti-.aliasing  teinniques  in

detail.                                                                                        ` `
r         ,``                        7

'

(-a)   ~Colxpute -th.e -composite  2.D- -transformati-on  matrix  when t-he- following

transforlnations  are  applied in order  :
I

(i)   . Rotation  about  orig,in  by  9oo   .i

•  (j£)    Translation  in  #-dire,ction by  20  units

(£i.£)  Uniform  scaling by  a  factor of 3
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(Zu`)   Reflection  about  line y  =  - #
+I

I

[U.se homogenous  co-ordinates]    `

4


