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MID-Semester Examination  
ME-601 CAGD : Solution 

Duration: 120 Min. Maximum Marks: 60 
All questions are compulsory. 

1. Lamina ABCD with coordinates (4, 3), (3, 1), (8, 1) and (7, 4) respectively is first rotated 

through 60° about the origin and then translated by (5, 4). In another sequence, the 

lamina is first translated by (5, 4) and then rotated through 60° about the origin. Find 

the final positions and orientations of given lamina for the two sequences of 

transformations and show that lamina acquires different positions and orientations for 

the two sequences of transformations.             10 

 

 Original Rotation then Translation Translation then Rotation 

Point X Y X Y X Y 

A 4 3 4.4019 8.9641 -1.5622 11.2942 

B 3 1 5.6340 7.0981 -0.3301 9.4282 

C 8 1 8.1340 11.4282 2.1699 13.7583 

D 7 4 5.0359 12.0622 -0.9282 14.3923 
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2. Explain merits and demerits of parametric representation of curves compared to 

implicit/explicit representation, you can give suitable examples. Explain use and need of 

the homogeneous coordinate system.        10 

Explain with sketches 

i. Parametric equations completely separate the role of dependent and independent 

variables 

ii. Offers more degree of freedom for controlling the shape of curves and surfaces 

iii. Transformations are easier to apply 

iv. Advantage in representation of curve and surface segments 

v. Advantage in handling infinite slope 

vi. Advantage in calculation of points for display and tool path 

Homogeneous Representation 

 Rotation, scaling, shearing, reflection are in form of matrix multiplication, but the 

translation takes the form of vector addition. This makes it inconvenient to 

concatenate transformation involving translation. It is desirable to express all 

geometric transformations in the form of matrix multiplication on representing points 

by their homogeneous coordinates. 

 Provides an effective way to unify the description of geometric transformations as 

matrix multiplication. 

 In homogeneous coordinates, an n-dimensional space is mapped into (n+1) 

dimensional space that is a point P(x,y,z) has homogeneous coordinates (x’,y’,z’,h) 

where h is any scalar factor which is not equal to 0. 

 A point in homogeneous coordinates (x, y, z, h), h0, corresponds to the 3-D vertex 

(x/h, y/h, z/h) in Cartesian coordinates.  

 Homogeneous coordinates in 3D give rise to 4 dimensional position vector 
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3. In case of axonometric projection derive the expression and find out the angle of 

rotation with respect to two principal axes to keep foreshortening ratio equal in all 

three directions. Also find out the foreshortening factor.     10 
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4. Discuss various properties and limitations of Bezier curves with suitable 

example/sketch.           10 
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5. Define a Bezier curve with four polygon vertices    B0[5 4 4],    B1[6 6 4],   B2[8 4 4] and 

B3[7 4 4], calculate five point on this curve at equal parametric interval and plot these 

points on Bezier curve and control polygon.      10  
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    5.0000    4.0000 

    5.8750    4.8438 

    6.7500    4.7500 

    7.2500    4.2813 

    7.0000    4.0000 

 

6. Mathematically prove following with respect to Bezier curve:    10 

a. First and last point of the Bezier curve is same as the first and last point of the 

defining control polygon of the Bezier curve.  

b. Tangent vector for a Bezier curve at the start and end point has the same 

direction as the first and last polygon span. 

c. Second derivative or curvature of Bezier curve at start and end point depends on 

three nearest polygon points or two nearest polygon spans. 
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