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Att,

{

8.

9.

10.

aqpest ratio in cornputer graphics. Explain *, 
g**r1

ive a decision parameter for midpoint circle algorithm assuming rt t.*q position as

0) and points are to be generated alonglhe:ur"lfath in clockwise.direc.]ion' Digitize

ifi,Itifi-.iapri* Ap, Sj *a ntf t, Te; using Bresenham's Line Algorithm' [6+41

plain composite rotation in brief. Define a terms wodd coordinates and viewing

irdin*t*r. Suppor* a window is defined by A {201 20)r B (90? 20), I (9O 70) and

iZO, ZO) and'a line with end points X (10; 30) and Y (80, 90)' CIip the line against

;hsrr*;tB;;ky iine areoathm. [3+2+s]

hat do you mean by view reference point? Explain the steps required to rstats an object

fn amut a line \aeich is not paralleito any of ttt* eoordinate axis. fz+il

parametric Continuity Condition. Explain cubic Bezier surve in brief with required
ss$Yer!

rnn [3+4]

in polygon data table with example. How fiiangular mesh and quadrilateral mesh

;; ;#;;1*rrro images, explain in brief- [4+4J

ate beiween object space and irnage space methods of hidden surface removal-

the Z-buffer hidden- surface removal atgorithm and also calculate the depth

[3+7]

the term rendering in computer gfaphics. Detcrmine expression for intensity

method,

ve the expression to calculate the total light intensity in a point.

the need of OpenGL. How is polygon drawn in OpenGL?

[2+6I
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1. Explain about shadow mask method in color 9RI A display system is designed using 10inches by 12 inches screen with a resolution or lo0 pirciJp", inch in each direction. Howlong would it take to load this display system in frame buffer wfii2lbits per pixel, if 105bits can be transferred per secondi 
rr \'Lt 21 L'*D Ptrr 

[2+3]
Derive a decision parameter for Bresenham's Line Drawing algorithm with positive slopegreater than 1' Find the coordinates for first and second quadrant of a circle with center(5,8) and radius 9 using midpoint circle algorithm. 

',Ewvr*'r vr s ur'lr' 
[5+5]

Derive the transformation matrix for a rotation of a point about an arbitrary pivotposition' Why normalization is necessary in viewing pipelining? Write the matrixrepresentation from the world to viewport transformationl ' '-----^--c'' 
L4+2+41

what do you mean fy nSrsnective projection? Perform a 3D shearing transformation on aunit length cube with diagonar passing. through (0,0,0, 
-and, 

(2,2,2;;ith *qp ect to zxplane with shear constants = 3 in-both directiois. outri, the final coordinates of the cubeaster shearing. 
yvvre.rarve 

[2+g]
W-hat are the properties of Bezier curve? Find the co-ordinates of Bezier curve at u:0.6whichpassesthrough(0,0,0) and,(-2,1, 1)andiscontrolled,by(7,5,2)and{2,0,t) 

tz+s}
what 3e the guidelines to generate error free polygon table? How do you calculate thenormal vector of a plane? 

e+41
What do you mean by hidden surface removal? Compare object space method and image
space method. Explain back-face detection algorithm with re[uired erpression. 1Z+4+4]
What do you mean by d-iffuse and specuiar reflestion? How are these terms involved inillumination model? Explain with maihematical expression. 

[3+5]
li:l d:*l the steps involved in gouraud shading. Given the co-ordinates A (3, g),

P 
(7,4), C (12, lz),D _t4,]), E (8, 7), p (6,7) and in;ensities Ia: 0.3, Is = 0.4 and Is: 0.2,find the intensity at point p in following figu;. -'- ' -D 

[4+5]

)

1

4.

5.

6.

7.

8.

9.

x
10. what do you mean by cal back function? what are the apprication of openGl?
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1. Define the terms persistence, resolntion and aspect ratio in comp,.rter graphics. Calculate
the iiame buffer size (in MB) tor a raster system recording a video for 90 seconds lvith
resolution of 1360 x 768, and storing 24 bits per pixel r.vith refi'esh rate of 30 fps. [3+2]

2. Compare Digital Differential Analyzer Line Drar.ving Aigorithrn & Bresenham's Line
Draw-ing Algorithm. Derive BLA decision parameter for a straight line with positive
slope and imi S l, applying left to rigiit sampling. Assume that the line iies in the seconti
quadrant. lZ+51

3, Derive the transfcrmation rnatrix for reilection about y : x in homogeneous coordinate
system. Suppose vre have a window defined b,v the points W (2, 2),X (Z, d), Y (6, d), and
Z t6,2). Now, we have a line segment PQ rvith endpoints P (1,4) and e (5, B). Clip this
line against the windorv using the cohen-sutherland algorithm. [3+5]

4. A cube with diagonal passing through (0,0,0) and (5,5,5) is sheared with respect to zx
plane with share constants : 5 in both directions. Obtain the final coordinates of the cube
after shearing. Derive the tlansfomration matrix for oblique projection. [4t4]

5. State Parametric Continuity Condition. Find the coordinates at u : A.25,0.5, and 0.75
rvith respect to the control poirits(8,9), {77,2A), (17, 18). and (25, 12) using Bezier
function. Drar.v the cnrve with given control Fr:ints. [-1+41

6. Differentiate botmdary representation and space partitioning representation of polygon
surface. Given three vertices of a polygo:r in counterclockwise order: V1(0, 0, 1),
V2(1,0, 0), alci V3(0, 1, 0), calculate the normai vector of the surface. {2+41

7. Explain geometric table with suitable exampies. V/rite dor.vn the guideiines to generate
error free table. [3+3]

8" Differentiate between object space method and image space method. Explain Z- buffer
method with necessary figures and derivations. Also list down its advantages and
disadvantages. [2+6+]1

9. Why is lighting effect needed in computer graphics? Derive an expression to calculate the
intensity consid.ering ambient light, specular reflection ancl diffr"rse reflection n+67

tr0" What do you rnean by shading? Explain in detail akrout Phong Shading.

11. Explain the importanee of Opsn GL in computer graphics r,vith example.

[2+61

t4I
**:lr
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1. Srhat is refresh rate? Calculate the size of trame buffer in KB needed to represent the
screen of size,i inch x 5 inch r,vhose resolution is 128 dpi and uses the 8-trit true cr:lor. i4l

Devise Bresenham's decisicn parameter fbr a straight line u,'ith n,-gative siope with

iral < t, applying right to ieft sampling. Assume that the line lies in the seconc't quadrant. [10]

Derive the transformation matrix to reflect the object fi'am line )'- mx -+ c. l5J

Define window to vierv porl transfonnalion. Clip tlie line RS, R (2. 4) and S t 8, 7) against
the r,vindow WXYZ. \V(3. 3). X(3" 6). Yi7, 5), and Z( 7, 3) using Cohen Sutherland
algorithms.

5. Describe 3-D viewing pipeline. Obtain the perspective projection matrix for the
projection reference point lies on the negative Z-axis.

6" What is the impofiance of parametric cubic cun/e in graphical rrodeiing? Derive the
relation of biending function of Flc-rrnite curve using interpolation. i5,l

7. Given a Bezier curve rvith.l corltrol points r\(i, 0), Bi3. 3), C(6, -?). D(8. 1). Determine
any 5 points lying on the cun'e. Aiso draw a rough sketch of the curve. 15]

8. Compare object space method and iiliage space method. Describe the back lace detection
method r.vith necessary figures and apply this algorithm to find th.e visibility of a

trianguiar object defined by coordinates (2, 0, 0), (0. ?, A), (0, 0. 2) when vier,ved from
point (4, 4, 4). l)+4t"4]

9. Classify the clifferent types of visibie surface detection techiiiques. F,rplain about back

face detecticrn rnethod for visible surface detection. [5i

i0. List the disadvantage of depth buffer method. Expiain how scan line rnethod detects the

visible surface with example. t5l

11. Write a general illurnination mociel r,vith multiple light sources anci expiain each term with
necessary figures. What is the attenuation factor and how does it affect the intensity
calcuiation, lUtr

12. Briefly explain Couraud shading and Phong shading algorithms with necessary
derivations and tigures and compare these aigorithms. i6]

I3. ilefine callback function" Demonstrate how a polygon can bc createcl using OpenGL. 14]

aJ.

A+"

[5]
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What is pixei and pixel depth? Let the resolution of screen is 1024 x. 572. What is the
memory captured by the lrame buffbr that uses primary color for clispiay? 12+31

Derive the p-value fbr rnidpoint circie algorithms scanning towarcls anti clockwise

Scaie the triangle r.vith vertices A (1,1), B (.4,4) and C (2.31 to double along horizontal
direction and triple of vertical direction about point (2,3). 16l

Use Cohen Sutirerland ciipping Method to clip a line sta-tling fiom A (-1,5) and ending at
B(3,8) against the windor,v having its lower corner at (-3-1) and upper right corner at(.2,6)" I4l

(r. Whi, we need projection in computer graphics? How can you reflect an object about an
arbitrary aris in 3D? Explain each step in detail. tgl

7. Define Hemite curve. Write the equation of Bezier cLrrve w'ith fbur control points
pr (2.2,0), p2{2},A'1, p: (3,3,0), and p+ (3,2,0). Find the coordinate pixel of the curve for
u:0, 1,t4. 1 2. 314 and also plot the curve on graph. 18]

8. Difl-erentiate troLurdar,v representation and space parlitioning representation of polygon
surf'ace. if three vertices of a polygcln surfaces in antiolockvuise clirection are Vi (1,0,0).
V2 (1.1,0) and V3 (1,0,1). Calculate normal vector of that surf'ace. l4+4j

9. How Scan Line Method is used for visible surface Detectior-r'J Explain in detail" t8]
10. Define Iliumination and surface rendering. Expiain basic iilurnination model. [2+6]
1 1. Explain Gouraud shading methocl with its advantages and llisarivantages" 18]

12. Explain the imporlarnce of open GL. Write a program to display Red Rectangle in open
GL. L7)

x*)i

d.'

1.

2.

a

4.

5.

Candidates are required to give their answers in their own
A ttempt 4.ll que stions.
Tlte figures in the margin inclicate FAU Marks,
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direciion starting from (r.0).

Compare and contrast betrveen Digitai Ditferential Anailzer
Bresenham's Line draq,ing algorithr.r.

t7l
line drarning algorithm and

t3l
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Consider 256 x 256 image with 24-bit true color. if 10 minutes video is capture with
frame rate of 50fps calculate the total memory required? t4]
Derive the decision parameters for mid-point ellipse drawing algorithm with necessary
figures. t10l
Why u'e need clipping operation in graphics? Clip a line having end coordinates (4,12)

and (8,8) against a rectangular rvindow having left bottom corner at (5,5) and right top
corner at(9,9) using liang barskys algorithm. l}+6j
Perfor:m rotation of a triangular r,vith vertices (100,100,100), (200,200,150) and (150, 150,
300) about Y-axis with 45 degree in clock'uvise direction. Show eacl.r step involved. [-?+7]

Find the er:r"tatic,n cf the Jlezil'c'.;ive.:'ith gii'en iciii 2D controi points (0,0), (8,10), (15,-
8), (20,0) and calculate the coordinate point at u:0.6. [5+3]
Differentiate object space method and image space method. Explain depth bulfer method
rvith necessary figures and shor.v the depth calculation steps. What is its dralvback? t10]
What are the guidelines to generate error free table? How the geometric informations of
3-D objects are stored for the object representation? Explain rvith examples. 12+61

Derive the expression to calculate the intensity of Specular reflection in the presence of
Point light source. Also write the expression for multiple light sources. How do you
consider tlre distance to calculate the intensity for Specular Rcflection? 16+2+21

9. What are the disadvantages of flat shading model? Wliich method do you prefer to
overcome this disadvantages? Explain.

10. Explain the impcitance of OpenGL in cornputer graphics.
***
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