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v' Candidates are required to give their answers in their own words as far as practicable.
V' Attempt Al questions.
v' The figures in the margin indicate Full Marks. ,
v’ Assume suitable data if necessary.
1. Compare Raster-scan Display with Random-scan Display. [6]
2. Write the advantages of Bresenham’s line drawing algorithm. Digitize the Ellipse with

radius. Ry = 12 and Ry = 7 and center (19, 10). [2+8]
3. Define window and view port. Describe about two-dimensional viewing pipeline with

matrix representation at each steps. ' [2+8]
4. Derive an expression for Perspective projection of a 3D point. Also, obtain perspective

projection co-ordinates for the pyramid with vertices of base (15, 15, 10), (20, 20, 10),

(25, 15, 10, (20, 10, 10) and apex (20, 15, 20) given that z,, = 20 and z,, = 0. [5+5]

5. Differentiate between Interpolation and approximation. Explain the process of performing

curve modeling using splines. [3+5]
6. How ean we model cone or cylindrical like surfaces using boundary representation and

technique? (61
7. Explain Back-face detection algorithm for visible surface detection. Find the visibility for

the surface BED and ABCD where observer is at P(5, 5, 5). f3+5]

N B, 5, 5)
D(-1,0,- 15, 1 > 8,0,
gl > X
C("l': .09 ) 1

8. Define the term Surface rendering with Hlumination model. Derive an expression to

calculate the intensity of Diffuse reflection with necessary equations and figures. How do

you consider the distance to calculate the intensity for Specular and Diffuse Reflection? [2-+5+3]
9. What is Phong shading method? Can we use this method to reduce Mach-Band effect? [6+2]
10. What do you mean call back function? [llustrate with example. [4]
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Candidates are required to give their answers in their own words as far as practicable.
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The figures in the margin indicate Full Marks.
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1. Define computer graphics. [llustrate about components for computer graphics.

N

. Differentiate between DDA and Bresenhamline drawing algorithm. Explain Bresenham

line drawing algorithm and use this algorithm to draw a line with end points (25,20) and
(15,10). o

Write matrix for 2D reflection about axes. Derive the transformation matrix responsible
for the reflection of 2D object about line y+x=0.

Explain with a block diagram about the 3D viewing pipeline. Along with the

transformation matrix, describe how perspective projection is performed?

[2+4]

[2+8]
[2+6]

[4+4]

Find the coordinates at U=0.25, 0.5, and 0.75 with respect to the control points ( 10,10);
(15,25), (20,30), and (25,5) using Bezier function. Draw your curve with given control

points.

How can a 3D-Dimensional object be modelled? How a normal to a plane of this object is -

calculated?

" Explain backface detection algorithm. Determine whether two surfaces of a object with

normals 2i-3j+4k and i+ j—2k respectively, viewed from a direction given by
i-j+k are backface or frontface.

How polygon is drawn in OpenGL? How lighting is applied to this polygon surface?

9. 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 the distance to calculate the intensity for Specular Reflection?

10, Write down an algorithm for iﬁtensity interpolation shading scheme.

ks

[8]

[3+3]

[5+5]
[2+3]

[8+4]
(7]
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1. Differentiate between raster and vector graphics. Calculate the frame buffer size (in KB)
- for a raster system recording a video for 1 min with resolution of 1280x1024, and storing
24 bits per pixel with a refresh rate of 25 fps. . - [2+4]
2. Explain the process of drawing ellipse in a raster graphics. Determine the pixel positions
of following curve in first quadrant using mid-point algorithm. : [4+6]
: 2 2 '
X
64 36
3, What do you mean by homogeneous coordinates? Rotate a trlangle A(5,6), B(6,2) and
B ECAS] by 45. degree about an arbitrary pivot point (3,3). [2+6]
4.“;‘5?:“Llst down the steps for rotating a 3D object by 90° in counter clockwxse direction about
“"an axis joining end points (1,2,3) and (10,20,30). Also derive the final transformation
“ matrix. , ; [10]
5. *Mention two important properties of Bezier Curve and find the Bezier Curve which
‘passes through (0,0,0) and (-2,1,1) and is controlled by (7,5,2) and (2,0,1). [2+6]
6. Represent the following surfaces by polygon table method and find the normal of surface
S1. | _ [2+5]
B(5.8,6) ' '
&6
: E(12,6,9)
€1
e
\ —C A ’
' 2 (2,58
(1,2,3) @358 e (8,-3,2)
7. How hidden surfaces can be removed? Explain in detail about depth buffer methods. [8]
8. What is OpenGL? How pixels, lines and polygon is drawn and transformation is
performed in OpenGL? 7 _ [2+5]
9. List down different types of object and explain how Phong illumination model is used to
calculate intensity in for these objects along with mathematical expression. - [8]
10. Explain in detail about Phong shading. [8]
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Calculate the size of frame buffer requlred to store a 640x480 B and W video of length 5

minutes without compression. [4]
Discuss the Digital Differential Analyzer (DDA) line drawing algorithm in detail. Also
give its advantages and disadvantages. [8+4]

A triangle A (15, 20), B (20, 30) and C (30, 20) lies inside a window (10, 10), (40, 50).
Find the final image of this triangle after transforming into the viewport (0, 0), (20, 20).
Show all transformation steps. [8]

. Bneﬂy explam various projections? Find the new coordinates of a unit cube 90° rotated
_about an axis defined by its endpoints A (2,1,0) and B (3,3,1). ‘ : : [3+7]

Explam vertex, edge and surface table using a suitable example What are the guidelines

" to generate error free table? : [5+5]
’ E.xp_lam about parametric Cubic curve? What is Bezier curve? Explain its properties. [2+3+4]
Disctiss back face removal algorithm? Describe its limitation. [8+2]
Compare Gouraud shading and phong's shading in detail. : [9]
‘ Why Open GL required? Explain call back function. [8]
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1. Distinguish between Raster and Vector graphics methods. When do we prefer them?

2. Digitize the line with end points A(20,10) and B(30,18) using Bresenham algorithm.
3. Clip the line P1P2 with Pl(—S 3) and P2(15,9) with clip window having diagonal

coordinate (0,0) and (10,10) using Liang-Barskey line clipping method.

4. Explain the steps required to rotate an object in 3D about a line which is not parallel to

~ any one coordinate axis.

:condmons to generate error’ free table.

S - (1,10,1)

(10,10,1)

: e
- | S a\\p/b

(10,1,1)

5. How Geometric tables are used to represent a 3D object? Explain with example. Give

h: .,.J;Explam properties: if: Bezier-curve. Find-the coordinate-at u:= 0.2 with respect to the
" control'points (1,1),(4,6) (8,-3) and (12,2) using Bezier function.

7. Differentiate image-space and  object space :method: for visible surface -determination.
- Explain scanline method to determine visible surface of object.

Find out intensity of light reflected from the midpoint P on scan line y = 3 in the above
given figure using Gouraud shading model. Consider a single point light source located at
positive infinity on Z-axis and assume vector to the eye as (1,1,1). Givend =0, K = 1,
L=1,IL =10, Ks =2, Ka=Kd=0.8 for use in a simple illumination model.

9, What is OpenGL? Explain Callback Function.

e sk

[6]
[10]

(8]
[10]
(8]
(8]

[8-+4]

[12]

[4+2]
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What are the differences between random and raster display technologies? o [4]

How do you apply symmetry concept while drawing circle? Calculate the point in the
‘circumferences of the circle having radius 8 unit and center at (-5, 10) using midpoint
circle algorithm. ' : [2+8]

What are the conditions for a point clipping? Find the clipped region of the line with
endpoins (5, 130) and (50, 5) in a rectangular window with (10, 10) and (100, 100)
diagonal vertices using Cohen-Sutherland line clipping algorithm. ‘ - [10]

What is 3D Shearing? Write its matrix representation. A unit length cube with diagonal

passing through (0,0,0) and (1,1,1) is sheared with respect to yz place with the shear

“constants = 2 in both directions. Obtain the coordinates of all the corners of the cube after
shearing. [2+8] ‘ . e ,

Exjilain about parametric cubic curves. What do you mean by Bezier Curve? Explain the
properties of Bezier curves. : ' S [2+2+4]

Explain how the geometric and attribute information of a three dimensional objects are
stored for the object representation? What are the conditions for error free generation of

polygon table? [4+4]
. Outline the Z buffer algorithm. List the advantages and disadvantages of the z-buffer

algorithm. [6+2+2]

Explain about different types of lighting sources and how these light sources affect thie _
illumination model? Explain about the intensity interpolation surface rendering technique
by highlighting its pro and cons. Also give example about phong illuminations model.  [3+5+6]

Why GLUT is implemented in OpenGL? What are the applications of OpenGL? - [2+4]
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1. Differentiate between vector and raster scan systems. ' -‘ ‘ a A 4]
2. IDenve and write midpoint algorlthm for drawing a. cn'cle - v [5+5] |

3. 'What are the different steps of two dimensional world to screen viewing transformation?

"},x

Describe with matrix representation at each steps. < [5]
‘Obtain the end points of the line that connects P1(0, 120) and P2(130, 5) aftacr mhen—

 sutheland clipping. The clip window has the following parameters. - - [5]

D =05 YO =05 XDy, =150 and yo,,,, =100

; Descrlbe ‘thee “dimensional v;tewmg plpelmmg ‘Derive’ the transformatmn ma:mx for

i ‘parrallel projection. ~ ~ - ‘ : (46l
6. Explain about: parame’trlc cublc curve" What is'a Bezmr Curve‘? Explam its: pmpcrtles
Seowith examples : - v ‘ [2+6]
""'337‘;‘}'@F.Explam boundary: representauon techmque 10" represent three’ dnnensmnal objects with
~guitable’example. ~ : [8]
8. Compare object space method with image space mcthod Explam, How Back—face |
detection method is used to detect visible surface. Also explain z-Buffer method. [2+4+4]
9, Define and explain the term ambient light, dlfﬁ.lse reﬂectmn and specular reﬂﬁcnon with
appropriate mathematlcal expressions. o [7]
10. Explain the method of Phong shading for polygon rendermg _ _ - [7]
11. Explain about Open GL and call back functions. , - [6]
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Derive the Brcsenhams decision parameter to draw a line movmg from left to right and '
having negatlve slope. State the condition to identify you are m the second reglon of the
» elhpse using mid point algonthm A , : [8+2]

‘Write down the condition for point chppmg ‘Find the chpped reomn in wmdow of -
diagonal vertex (10,10) and (100,100) for lme P1 (5, 120) and Py (80 7 usmg
‘ L1ang-Barsky line clipping method. ; [2+8] ‘

Find the transformation matrix the transforms that rectangle ABCD whose center is at
"(4,2) is reduced to half of its size, the center will remain same. The co-ordinate of ABCD

are O,G), B(0,4), C(8,4) and D(8; 0). Find Coordinate of new: square Also derlve the .
"“trans Grmatlon matrix to convert tlus rectangle to square. B _ - [10]
List. out the properties of Bezier curve. ‘What is order of conunulty'? Explam o - [8]
'}Explam the 51gmﬁcance of spa‘ual onentatlon of a surface and polygon tables Explam BRI
,w1th£:xample S e i S S 81
‘.{_‘-Compare Z-buffer and A-Buffer algonthm Also write. algorlthm to ﬁnd vmble surfaces - i
.~ using scan-line method. P e P e s e ,_[1‘0] T
Explain the general 111ummat10n model How thls model is usf:d for rendenng by usmg' .
gouroud shading. = N IR ‘ [

Wite shortnotes on: AR
b) OpenGL - =~ : R

ook
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) "leferentlate Random and R" ;

Sl Aits drawback"
s .Deﬁnetheterms |
o 1) Amblent hght S

i) Lambert cosine law . o

- jii) Diffuse reflection’
S ‘-1v) Specular reﬂectlon L

‘ Also ﬁnd equatmn for mten51ty of pomt by us.mc7 Phong 1Hum natlon mgd
9. What is openGL? Explam callback ﬁmctlon i
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Consider a raster scan system having 12 inch by 10 inch screen with a resolution of 100
pixels per inch in each direction. If the display controller of this system refreshes the
screen at the rate of 50 frames per second, how many pixels could be accessed per second
‘and what is the access time per pixel of the system? ‘ [4]

f—

2. What is scan conversion? Derive the Bresenham’s demsxon parameter to draw a llne with
negative slope and /m/>1. : [2+8]

3. Given a clipping window A (10, 10), B (40,40), C(40,40) and D(10,40). Using
. qqhen—sutherland line clipping algorithm find region code of each end points of lines
_PiP2, P3P4 and P5P6 where co-ordinates are P1 (5,15), P2(25,30), P3(15,15), P4(35 30),

o ’P 5,8) and P6(40,15). Also find clipped lines using above parameters. [10]
; 4, Perfonn rotatlon of a line (10, 10, 10), (20, 20, 15) about Y-axis in clock wise ohrectmn
b 90 degree Explain about vector display. . [6+4]
v 1 ,r1ve the equation for cubic Bezier curve, Also write down its properties. - [8]
g : i 6. -Explain how the 3D object is represented using polygon table representation technique?
~ Explain any one technique to calculate the spatial orientation of the individual surface
- component of 3D object. o [4+4]
7. Describe scan line method to find visible lines with example. [10]

8. Under what condition(s) flat shading gives accurate rending? Mention the disadvantage of
intensity interpolation technique and explain Phong shading with necessary mathematical
calculation. Explain the diifuse reflection. 13+1+6+4]

9. Why GLUT is implemented in OpenGL? Explain OpenGL syntax to draw a |
parallelogram having verticals (0.0, 0.0), (1.0, 0.0), (1.5, 1.2) and (0.5,1.2). - [2+4]

4 ook
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. How much time is spent scanning across each raw of pixels durlng screen refresh on a

raster system with resolution 1024x768 and a refresh rate of 60 frames per second? {4]

Mention the disadvantages of DDA method. Write the complete Bresenham’s. line
drawing algorithm and using midpoint circle drawing algorithm calcilate the co-ordinate
on the first quadrant of a circle having radius 6 and centre (20,10) [2+4+4]

State the conditions of point clipping. Perform clipping oﬁeration for the following using
Liang Barskey line clipping algotithm: : [2+6]

' 'C;!ipping window: (Xmin, Ymin) = (2,5.) and (Xmin, Ymin) = (35,50)

10.

Line: (x1, y1) = (-2,2) end (x2,y2) = (45,40)

‘Deﬁne window ‘and view port. Describe three dimension windows to view port
.. transformation with matrix. representatlon for each step. Derive obhque pro;ecnon matrix

. with necessary agsumptions. ~ © i {1+4+5]~

." Define Hermite Interpolatmn in defining a curve. Use it to find the blendmg function of a
parametric cubic curve in 2D graphics. _ [2+6]
Describe polygon, Vertex and Edge table of polygon How these terms are important in
computer graphics. 8]
Describe z-buffer method for visible surface detection in detail. State its limitation and
recommended method that addresses it. , [7+3]
Calculate the total intensity using phone secular reflection model by considering all type -
of light sources. ‘ ' _ 8]
Compare and Contract betw een Gouraud and Phong Shading Model. : (81
Write short notes on: ‘ [3x2]
a) Call back function '
b) Open GL

ok ok
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1. Derive decision parameters for midpoint circle algorithm assuming the start position
as (r, 0) and points are to be generated along the curve path in counter clock wise order.

What is symmetry property? [8+2]

2. Explain the two dimensional viewing pipeline. Derive the 2D transformation matrix for
scaling with respect to an arbitrary fixed point. [4+6]

3. How can you perform three dimensional rotations of an object about some arbitrary axis?
Explain. [8]

4. What is Geometric table? Construct a Geometric table for considering an object having 3
. surfaces formed from 6 vertices and 8 edges. [2+6]

3% How can you model a curved surface using polygons only? Explain the use of polygon
. tables for boundary representations. [3+5]

. Wh is the difference between object space method and image space method for visible
sugf:gce determination? Explain the Z-buffer method for visible surface determination. [3+7]
s ;Expl_ain the Phong illumination model for specular reflection. 7]
8. Explain the Gouraud Shading intensity-interpolation scheme for polygon-rendering. [7]
9. Why open GL required? Explain with examples. [6]
10. Write short notes on: ‘ [2x3]

a) Applications of computer graphics
b) Two-point perspective projection



