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UNIT-I 

FUNDAMENTALS OF COMPUTER GRAPHICS 

   PART-A 

1. Define the term Product Cycle. 

In the conventional product cycle, after the design of product , the part drawing are 

released for production. The production department then takes appropriate actions for the 

manufacture of the product. It is called product cycle. 

2. What is design process? 

The design is the act of devising an original solution to a problem by a combination of 

principles, resources and product in design. The design process is the pattern of activities that is 

followed by the designer in arriving at the solution of technological problem. 

3. What are the types of models of the design process? 

 Shigley model 

 Paul and Beitz model 

 Ohsuga model 

 Earle model 

4. What are the step involved in Shigley model? 

 Recognition of need 

 Definition of problem 

 Synthesis 

 Analysis and optimization 

 Evaluation 

 Presentation 

5. What are the four main phases of Phal and Beitz model? 

 Clarification of the task 

 Conceptual design 

 Embodiment design 

 Detail design 

6. What are the six steps proposed by Earle for the design process? 

 Problem Identification 
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 Preliminary Ideas 

 Problem refinement 

 Analysis 

 Decision 

 Implementation 

7. What are the data’s needs to get for problem identification? 

 Fixed data 

 Opinion surveys 

 Historical records 

 Personal observation 

 Experimental data 

8. What is Sequential Engineering? 

Sequential Engineering is also called as “across the wall” method. Each segment of the 

product development team complete their tasks in isolation and passes over the documents to the 

next segment.There is no interaction among the product development groups. 

9.  What is Concurrent Engineering? 

Concurrent Engineering is also called as parallel engineering . Concurrent Engineering is 

an approach used in product development in which the function of design engineering, 

manufacturing engineering and other function are integrated to reduce the time required to bring 

a new product to the market. 

10. Define CAD. 

CAD is defined the use of digital computer for creation, modification, analysis and 

optimization of design. CAD software is used to raise the productivity of the designer, progress 

the quality of design, progress communications through documentation, and to generate a 

database for manufacturing.  

11. What are the four CAD activities? 

 Geometric modeling 

 Engineering analysis 

 Design review and evaluation 

 Automated drafting 

12. Name any two application of CAD. 
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 Designing machine component 

 Finite element analysis 

 CNC programming 

13. What are the various steps or phases involved in product cycle? 

 Design phase 

 Manufacturing phase 

 End-of-life phase 

 14.What are the Benefits of CAD. 

 Improved design accuracy 

 Improved Engineering analysis 

 Shorter lead time of design 

14. Define Computer Graphics. 

It is defined as a pictorial representation or graphical representation of objects in a 

computer. 

15. Name the basic geometric transformations. 

 Translation 

 Rotation 

 Scaling 

16. Define 2D translation. 

2D translation move the object on X,Y plane along straight line by adding increments in 

X-axis , Y-axis. 

17.  Define 3D translation. 

3D translation move the object on XYZ coordinates along straight line adding increments 

in X-axis,Y-axis and Z-axis. 

18. Define translation. 

Translation is the simplest form of transformation. It is rigid body transformation that 

moves the object without any deformation. 

19. Define rotation. 

Rotation is the rigid body transformation that move the object along the circular path in 

xy plane or in xyz coordinates without any deformation . 

20. Define scaling. 
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Scaling transformation is used to enlarge or reduce the size of the object . 

21. Define concatenation. 

If series of transformation is applied to a geometric model,then they can be complied as a 

sequence of transformation. This is called concatenation. 

22.  What is the need of homogeneous coordinates? 

To perform more then one transformation at a time,use homogeneous coordinates or 

matrixes.They reduce unwanted calculations intermediate steps saves time and memory and 

produce a sequence of transformations. 

23. Define Clipping. 

Any procedure that identifies those portions of a picture that are either inside or outside 

of a specified region of space is referred to as a clipping algorithm or simply clipping.The region 

against which an object is clipped is called clip window. 

24. What are the types of clipping? 

 Point clipping 

 Line clipping 

 Area clipping 

 Curve clipping 

 Text clipping 

25. What is viewing transformation? 

The mapping of a part of a world-coordinates scene to device coordinates is referred to as 

viewing transformation. 

26. What is Transformation? 

Transformation is the process of introducing changes in the shape size and orientation of 

the object using scaling rotation, reflection, shearing & translation etc. 

27. What are the three steps involved in 3D transformation? 

 Modeling transformation 

 Viewing transformation 

 Projection transformation 

 Workstation transformation 

 

 

28. What is conceptualization in design process?  
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A Concept Study is the stage of project planning that includes developing ideas and 

taking into account the all features of executing those ideas. This stage of a project is done to 

reduce the likelihood of assess risks, error and evaluate the potential success of the planned 

project.  

29.  Differentiate preliminary design and detailed design?  

The preliminary design fills the gap between the design concept and the detailed design 

phase. The system configuration is defined, and schematics, diagrams, and layouts of the project 

will offer early project configuration. In detailed design and optimization, the parameters of the 

part being produced will change, but the preliminary design focuses on creating the common 

framework to construct the project.  

The next phase of preliminary design is the Detailed Design which may includes of 

procurement also. This phase builds on the already developed preliminary design, aiming to 

further develop each phase of the project by total description through drawings, modeling as well 

as specifications. 

30.  What are the advantages of concurrent engineering?  

1. Both product and process design run in parallel and take place in the same time.  

2. Process and Product are coordinated to attain optimal matching of requirements for 

effective quality and delivery.  

3. Decision making involves full team involvement.  

31.  State the importance of Computer Architecture in CAD?  

In CAD, Computer architecture is a set of disciplines that explains the functionality, the 

organization and the introduction of computer systems; that is, it describes the capabilities of a 

computer and its programming method in a summary way, and how the internal organization of 

the system is designed and executed to meet the specified facilities.  

32.  What are the steps involved in architecture implementation?  

Computer architecture engages different aspects, including instruction set architecture 

design, logic design, and implementation. The implementation includes Integrated Circuit 

Design, Power, and Cooling. Optimization of the design needs expertise with Compilers, 

Operating Systems and Packaging.  

 

 

33.  What is ‘Rendering’?  
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Rendering is the making of a two dimensional image from a three dimensional model by 

means of computer programs. A picture file has objects in a strictly defined data structure; it 

would have information of geometry, lighting, viewpoint, texture, and shading as a description of 

the scene.  

34.  Define shading in graphics.  

Shading refers to depicting depth in three dimensional models by changing levels of 

darkness. It is a method used in drawing for depicting levels of darkness on document by 

providing media more tightly and less tightly for lighter areas.  

35.  What do you understand by the term ‘Texture Mapping’?  

Texture mapping is a system for providing detail, surface texture and color to a 

computer- generated graphic model. A texture map is used to the surface of a polygon. This 

process is like to sticking patterned paper to a plain white paper. Multi texturing is the use of 

more numbers of textures at a time on a polygon.  

 

PART-B & C 

1. What is product cycle? And briefly explain about the product cycle. 

2. What is design process? Explain briefly the four models for the design process. 

3. Explain the various steps for the Shigley design process. 

4. Explain the steps of Pahl and Beitz model for the design process. 

5. Explain the Ohsuga model of design process. 

6. Explain briefly about the various step of Earle model of design process. 

7. Explain about the sequential and concurrent engineering in detail. 

8. What is CAD? Explain about the CAD system architecture. 

9. Explain in detail about the 2D and 3D transformation. 

10. Write short notes on i) Line drawing ii) clipping iii) viewing transformation 

UNIT-II  

GEOMETRIC MODELLING 

PART-A  

1. Define B-Spline curve? 

A B-Spline curve is a set of piecewise (usually cubic) polynomial segments that pass 

close to a set of control points.However the curve does not pass through these control points,it 
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only passes close to them. 

2. What is a spline? 

To produce a smooth curve through a designed set of points, a flexible strip called spline 

is used. 

3. What is Bezier surface? 

This is a surface that approximates given input data. It is different in that it is a synthetic 

surface. Similarly to the Bezier curve it does not pass through all given data points.It is a general 

surface that permits, twist and kinks.The Bezier surface allows only global control of surface. 

4. What is B-spline surface? 

This is a surface that approximate a characteristics polygon and passes through the corner 

points of the polygon , where its edges are tangential to the edges of the polygon. 

5. What is surface modeling? 

surface modeling is the extension of wire frame modeling.A surface model is created by 

defining the points,boundary edges and boundary surfaces/. 

6. What is the uses of surface modeling? 

 Automobile body design 

 Aircraft body design 

 Marine vehicle design 

 Consumer product design 

7. What is the advantage of surface modeling? 

 They are less confusion than wire frame model 

 Hidden line removal is possible 

 Shading algorithms are available 

 It is used in finite element modeling 
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8. What is the disadvantage of surface modeling? 

 It require more time to create 

 It require more memory space to store 

 It require more manipulation time 

9. What is solid modeling? 

Solid models are the extension of surface models. The solid modeling define boundary 

edges, surfaces and interior details of an object. 

10. What are the solid modeling creating methods? 

 Constructive solid geometry (CSG) 

 Boundary representation (B-rep) 

 Pure primitive instancing 

 Generalized sweep 

 Cellular decomposition 

 Hybrid scheme 

11. What are the most commonly used primitives in CSG? 

 Rectangular block 

 Cylinder 

 Cone 

 Sphere 

 Wedge 

 Torous 

12. What is the advantages of solid modeling? 

 It is complete and clear 



  KIOT/COMPUTER AIDED DESIGN 

10 
 

 It store more information than other models 

 Hidden line removal is possible 

 It is used for CAPP 

13. What is the disadvantages of solid modeling? 

 It occupies more memory space 

 It require more manipulation time 

14. Give some software packages available for modeling. 

 UNI GRAPHICS 

 PRO/ENGINEERS 

 CATIA 

15. What are the geometric modeling techniques? 

 Wire frame modeling 

 Surface modeling 

 Solid modeling 

16. State the advantage of a surface model over wire frame model. 

Since the surface modeling techniques use the basic of surface geometry to build up the 

shapes.It is more useful in modeling complex surfaces. 

    17.Write short note about Boundary representation(B-rep). 

A B-rep model is based on the topological motion that a physical object is boundary by a 

set of faces.These faces are regions or subsets of closed and oriental surface is one in which it is 

possible of the surface normal to point to the inside or outside of the solid model under 

construction. 
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18. Write short note about Constructive solid geometry (CSG). 

CSG model is based on the topological motion that a physical object can be divided into a 

set of primitives that can be combined in certain order following a set rules to form the object. 

Primitives themselves are considered valid CSG models each primitive is bounded by a set of 

surfaces usually closed and oriental. 

19. What is Bezier curve? 

Bezier used a control polygon for curves, in place of points and tangent vector. This polygon 

is approximated by a polynomial curve whose degree is one less than the number of polygon 

vectors. 

20.  What is a Piecewise (Cubic) Hermite Curve? 

A piecewise cubic hermite curve is a curve that is represented with four degrees of 

freedom. Two degrees of freedom are defined as the positions of the two end points of the curve. 

The other two degrees of freedom are defined as the tangents to the endpoints of the curve. 

21.  What are the techniques for surface modeling? 

 Surface patch 

 Coons patch 

 Bicubic patch 

22.  What is surface patch? 

The patch is the fundamental building block for surface. The two variable u and v vary 

across the patch-patch may be termed biparametric. The parametric variables often lie in the 

range 0 to 1. 

23. What is Coons patch? 

The sculptured surfaces often involve interpolation across an intersecting mesh of curves 

that in effect comprise a rectangular grid of patches, each bounded by four boundary curves. 
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24. What is Bicubic patch? 

The Bicubic patch is used for surface descriptions defined in terms of point and tangent 

vector information.There is a vector equation with 16 unknown parameter kij , which can be 

found by Lagrange interpolation through 4x4 grid. 

25.  List out the various Bezier curves based on control points.  

Linear Bezier curve, Cubic Bezier curve and Quadratic Bezier curve. 

26. Define NURBS.  

In computer graphics, a powerful extension of B-splines is non-uniform rational B-

splines is NURBS. NURBS are basically B-splines in uniform coordinates. Like B-splines, they 

are described by their order, and a knot vector, and a set of control points, but unlike B-splines, 

the control points have a weight.  

27.  Write down ‘Free form surface’.  

Freeform surface is used in CAD and other computer graphics software to describe the 

skin of a 3D geometric element. Freeform surfaces do not have rigid radial dimensions, unlike 

regular surfaces such as planes, cylinders and conic surfaces.  

28.  Write down the advantages and limitations of surface modeling.  

Advantages of Surface modeling :  

1. Surface modeling can be used to check the real look of the product with coloring and 

shading.  

2. Surface modeling can be used to perform interference checking.  

3. As the surface models precisely define the part geometry such as surface and 

boundaries, they can help to produce machine instructions automatically.  

4. Complex surface features can be created very easily.  

5. Un ambiguities in the interpretation of object is less than wire frame models by using 

the provision of hidden line removal. 
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29.  List out properties of B-Spline.  

1. The maximum order in every parametric direction is limited to the number of 

describing polygon vertices in that path.  

2. The surface is changeable to an affine transformation.  

3. The deviation diminishing property of B-spline surface is not well recognized.  

4. The control of any polygon net vertex is limited to ±p/2, ±q/2 spans in the particular 

parametric direction.  

5. If the number of polygon net vertices is equal to the order of basis in that direction 

and if there are no interior knot values, then the B-spline surface decreases to a Bezier 

surface.  

30.  Write down two important solid modeling technique.  

The solid modeling techniques permit for the automation of some complicated 

engineering calculations that are approved as a part of the design progression. Simulation, 

planning, and confirmation of processes such as machining and assembly were one of the 

initiations for the  

development of solid modeling technique.  

31.  What is CSG?  

Constructive solid geometry (CSG) is a method used in solid modeling for creating 3D 

models in CAD. Constructive solid geometry permits a modeler to make a complex surface by 

applying Boolean operators to join objects. Frequently CSG presents a model/surface that 

appears visually complex, but is essentially little more than cleverly combined.  

1. What is a curve? 

It is a continuous map from one dimensional space to n-dimensional space. 

2. What is a free form curve? 

A general curve which does not have a named shape is called a free form curve. 

3. What are the types of curve continuities? 

Geometric and parametric. 

4. What is meant by zero order continuity? 

It means simply that the curves meet each other. 

5. What is meant by first order continuity? 

It means that the first parametric derivatives of the coordinate functions for two 

successive curve sections are equal at their joining points. 
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6. What are the two approaches to model synthetic curves? 

Interpolation and approximation. 

7. What are called control points? 

The Bezier curve is defined in terms of locations with n+1 points which are called control 

points. 

8. What are the B-spline functions properties? 

Partition of unity, positivity, local support and continuity. 

9. What is called uniform B-spline? 

When the spacing between knot values is constant, the resulting curve is called uniform 

B-spline. 

10. What is meant by a rational curve? 

It is defined as the ratio of two polynomials. 

11. What are the various types of surfaces? 

Flat, Sculptured, Analytical and combination of these surfaces. 

12. What are the common surface entities used in surface modelling? 

Plane surface, Ruled surface, surface of revolution, tabulated surface, Bezier surface etc., 

13. What is called a coons patch? 

A coons patch is generated by the interpolation of four edge curves. 

14. What is a fillet surface? 

It is defined as a surface connecting two other surfaces in a smooth transition. 

15. What is a patch? 

It is the basic mathematical element to model a composite surface. 

16. What are the types of parametric Bi cubic surfaces used in CAD? 

Hermite, Benzier and B spline surfaces. 

17. What are the various types of solid modelling? 

Primitive based modelling and feature based modelling. 

18. What are the various classifications of solid models? 

 Polyhedral solids and curved solids. 

19. What is meant by topological data? 

 It refers the connectivity and associativity of the object entities. 

20. What are the various forms of solid model representation? Wireframe models, 

surface models and solid models 
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PART – B & C 

1.Explain briefly about the Hermite curve and Bezier curve. 

2. Explain briefly about the B-spline curve and rational curve. 

3. What are the techniques of surface modeling? And explain about Surface patch, Coons patch 

and Bicubic patches. 

4. Explain briefly about the Bezier surface and B-spline surface. 

5.What are the solid modeling techniques? And explain about CSG and B-rep. 

 

   UNIT-III VISUAL REALISM 

PART-A (Two marks Question and Answer) 

1. Classify the Visualization.  

1. Visualization in geometric modelling  

2. Visualization in scientific computing.  

2. What is the need of visualization?  

Visualization in geometric modelling is helpful in finding connection in the design 

applications. By shading the parts with various shadows, colors and transparency, the designer 

can recognize undesired unknown interferences. In the design of complex surfaces shading with 

different texture characteristics can use to find any undesired quick modifications in surface 

changes.  

3. List out the various visualization approaches.  

1. Parallel projections  

2. Perspective projection.  

3. Hidden line removal  

4. Hidden surface removal  

5. Hidden solid removal  

6. Shaded models  

4. What is hidden line removal?  

Hidden line removal (HLR) is the method of computing which edges are not hidden by 

the faces of parts for a specified view and the display of parts in the projection of a model into a 

2D plane. 
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5. Mention any two surface removal algorithm.  

1. Z - buffer algorithm  

2. Painters algorithm  

6. What are the advantages and limitations of Painter’s algorithm?  

Advantage of painter's algorithm is the inner loops are quite easy and limitation is sorting 

operation.  

7. What is hidden solid removal?  

The hidden solid removal problem involves the view of solid models with hidden line or 

surface eliminated. Available hidden line algorithm and hidden surface algorithms are useable to 

hidden solid elimination of B-rep models.  

8. Mention the advantages and limitations of ray tracking algorithm.  

Advantages of Ray tracing:  

1. A realistic simulation of lighting over other rendering.  

2. An effect such as reflections and shadows is easy and effective.  

3. Simple to implement yet yielding impressive visual results.  

Limitation of ray tracing:  

1. Scan line algorithms use data consistency to divide computations between pixels.  

2. Ray tracing normally begins the process a new. 

3. Treating every eye ray separately.  

9. What is powder shading?  

Powder shading is a sketching shading method. In this style, the stumping powder and 

paper stumps are used to draw a picture. This can be in color. The stumping powder is smooth 

and doesn't have any shiny particles. The poster created with powder shading looks more 

beautiful than the original. The paper to be used should have small grains on it so that the 

powder remains on the paper.  

10. Differentiate flat shading and smooth shading.  

Flat Shading :  

1. Uses the similar color for each pixel in a face generally the color of the first vertex. 

2. Edges show extra pronounced than they would on a real object because of a 

occurrence in the eye known as „lateral inhibition‟. 

3. Similar color for some point of the face. 

4. Selected faces are visualized. 
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5. Not suitable for soft objects. 

6. Less computationally costly. 

smooth shading : 

1. Soft shading utilizes linear interpolation of colors between vertices. 

2. The edges vanish with this method. 

3. Every point of the face has its own color. 

4. Visualize fundamental surface. 

5. Apposite for some objects. 

6. More computationally costly. 

1. Explain about Hidden-line removal. 

When a complex 3D drawing is fully displayed then the large number of lines usually 

render the picture impossible to perceive, because the hidden lines are also displayed. The 

hidden 

lines can be removed by the computer at the cost of large amount of computing time. 

2. Explain about Hidden-surface removal. 

Hidden-surface removal is generally an image-space process in which an image of an 

object is generated at a particular resolution of manipulating pixels or a raster display.There 

is little or no image information at model level. Hidden surface removal also relies heavily on 

coherence which means that image change slowly with time. 

3. Explain about Shading. 

The shading techniques is based on the recognition of distance and shape as a function of 

illumination. The surface of the solid is divided into patches and in regions of large 

curvature, the patches are described in size. The hidden line must be removed before shading. 

4. What are the types of shading according to CAD system? 

 Gouraud shading 

 Phong shading 

5.  What is Gouraud shading? 

It computes the average of the surface normal at polygon vector points and uses these to 

determine vertex intensities which are the linearly interpreted across the polygon. 

6. What is Phong shading? 

It interpolates surface normal vectors across polygons and uses these interpolated vectors 
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in shading models at each pixel in the image. 

 

PART – B & C 

1. Explain Z buffer algorithm with its operations. 

2. Explain the basic operations in Painter‟s algorithm. 

3. Describe the Warnock algorithm with its basic operations. 

4. Explain the Ray- tracing algorithm with neat sketch. 

5. Explain various shading techniques with neat sketch. 

6. Describe the various light sources with example. 

7. Describe various colour model with neat sketch. 

8. Explain 2D and 3D animation. 

9. Describe „Pseudo code‟ algorithm for 2D animation. 

10. Write note on sample hidden line algorithms. 

11.  Explain the area oriented algorithm and Priority algorithm for hidden line 

       removal. 

12. Explain briefly RGB and CMY color model. 

13. Write notes on Frame-Buffer animation and animation techniques with an 

      example. 

14. Explain key frame technique of computer animation with an example. 

15. Explain in detail about the Hidden line removal. 

16. Explain in detail about the Hidden surface removal algorithms. 

17. Explain about the shading and colouring in detail. 

18. Explain in detail about the computer animation. 

UNIT-IV  

ASSEMBLY OF PARTS 

                                  PART-A  

 

1. List out techniques of assembly modeling.  

1. Bottom-up assembly model  

2. Top-down assembly model  
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2.  What is mating conditions?  

Components can be positioned within the product assembly using absolute coordinate 

placement methods or by means of mating conditions. Mating conditions are definitions of the 

relative position of components between each other;  

For example : 

Alignment of axis of two holes or distance of two faces from one another.  

3. Describe parent – child relationship in assembly design.  

When components are additional to an assembly, parent and child relationships are 

created. These relationships are displayed by graphically as an assembly tree. Parts are 

parametrically connected by position constraints. These constraints have data about how a part 

should be placed within the assembly hierarchy and how it should respond if other components 

are edited.  

4. What is Assembly modeling? 

Assembly modeling is a technology and method used by computer-aided design and product 

visualization computer software systems to handle multiple files that represent components 

within a product. The components within an assembly are represented as solid or surface models. 

5. What is bottom-up approach? 

This is a logical, traditional, and most common approach. The individual parts are created 

independently, inserted into the assembly, and located and oriented (using the mating conditions) 

as required by the design. The first part inserted is known as the base and is fixed. 

 

6. What is top-down approach? 

In this approach, the assembly file is created first with an assembly layout sketch. The parts 

are made in the assembly file or the concept drawing of the parts are inserted and finalized in the 

assembly file. In other words, the final geometry of the parts have not been defined before 

bringing them into the assembly file. 

7. What is interference checking? 

Interference checks are important when part motion is involved, such as motion of an 

automotive suspension or an aircraft landing gear mechanism. It is crucial to understand the 

potential for interference over the entire range of motion involved, and to account for flexible 

components that add compliance to the system. 
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8. What is tolerance analysis? 

Tolerance analysis involves the determination of the variation associated with the critical 

dimension given statistical distributions of the variations in individual component tolerances. 

Tolerance allocation involves the determination of individual component tolerances given an 

acceptable variation on the critical tolerance. 

9. What is mass property calculation? 

Mass properties can be calculated using system parameters within a relation. However, mass 

properties are not automatically updated when the model changes. You must recalculate the 

mass properties to see the effect of model changes. 

10. What are the mass property calculation included for part or assembly? 

 Volume 

 Surface area 

 Density 

 Mass 

 Centre of gravity 

11. What is meant by constraints? 

They refer to the geometric or mathematical rules which are applied to restrict the 

location of parts in the assembly model. 

12. What are the various mating conditions used in assembly modelling? 

Parallel, perpendicular, symmetric etc., 

13. What are the techniques used in the evaluation of assembly sequence? 

Precedence diagram, liaison sequence analysis and precedence graph. 

14. What is meant by tolerance? 

It is the amount of variation permitted to the basic size. 

15. What is meant by deviation? 

It is the difference between the actual size and the basic size.  

16. What is meant by fundamental deviation? 

It is either the upper or lower deviation nearer to the zero line and chosen to refer the position 

of tolerance zone. 

17. What is a basic hole? 

It is a hole for which the lower deviation is zero. 
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18. What is meant by hole basis system? 

In this, the hole size is kept constant and the shaft size is varied to get the required fit. 

19. What is unilateral tolerance? 

It is a tolerance in which variation is permitted only in one direction from the specified  

direction. 

20. What is meant by fit? 

It refers to the relative tightness or looseness between the two mating parts. 

21. What are the various types of fits? 

Clearance fit, interference fit and transition fit. 

22. What is meant by preferred numbers? 

They are the numbers which are got by geometric progression with specific step ratios. 

23. What is meant by tolerance analysis? 

The process of checking the tolerances to verify whether all the design constraints are 

met is called as tolerance analysis. 

24. What are the methods of tolerance analysis? 

Worst case arithmetic, worst case statistical and monte carlo simulation method. 

25. What is meant by dynamic analysis?  

It is the study of motion in response to externally applied loads. 

26. What is meant by first moment of inertia?  

It is defined as the moment of area, volume or mass with respect to a given plane. 

27. What is meant by interference checking? 

It is the process of checking if any parts of an assembly pierce each other or not 

 

PART – B & C 

1. Describe bottom up and top down assembly with example. 

2. Derive the interference free matrix with example. 

3. Explain tolerance stack-up with example. 

4. Describe RSS for tolerance analysis with RSS cube. 

5. Discuss importance of tolerance analysis. 

6. Explain the calculating method for center of gravity. 

7. Describe the calculation of moment of inertia. 

8. List out and describe various mass properties for a cross section. 
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9. Explain virtual simulation. 

10. Discuss the applications of simulation. 

11. Describe CAD interference checking capabilities. 

12.  Describe WCS arithmetic method 

13.  Describe Worst case statistical method 

14. Describe the monte carlo simulation 

15. Describe various commonly used primitives for solid 22modelling and explain 

the Boolean operations. 

     16. Explain in detail about the tolerance analysis. 

     17. What is mass property calculation? And explain in detail. 

     18. What is assembly 22modelling? And briefly explain the approaches in assembly    

            modelling. 

UNIT-V 

 CAD STANDARDS 

     PART-A  

1. What is Graphic Standard? 

The heart of any CAD model is the component data base. The component database 

should be standardized, so that they can be easily transferred from one CAD system to another 

CAD system. Graphic standard are the standardized platform for exchanging component data 

base between different computer system. 

2. What are the need or benefits of Graphics Standard. 

 Application program portability 

 Picture data portability 

 Text portability 

 Object database portability 

3.What is Graphical Kernal System(GKS)? 

GKS is an ANSI and ISO standard. It is device independent, host system-independent 

and application independent. It support both 2D and 3D data and viewing.It interfaces the 

application program with the graphics support package. 

4. What are the three types of coordinates frames available in GKS? 

 World coordinates(WC) 
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 Normalized Device coordinates(NDC) 

 Device coordinates(DC) 

5. What are the features of GKS? 

 Device independence 

 Text/Annotation 

 Display management 

 Graphic function 

i.Primitive functions 

ii.Attribute functions 

6. What is Initial Graphics Exchange Specification(IGES)? 

IGES is a standard data format for product design and manufacturing information,created 

and stored in a CAD/CAM system in digital form.It is designed in such a way that it is 

independent of all CAD/CAM system, so that, the geometric and manufacturing data can be 

readily transferred from one CAD/CAM system to another. 

7. What are the entities in IGES? 

 Geometric entities 

 Non-Geometric entities 

i.Annotation entities 

ii.Structure entities 

8.What are the data exchange standards? 

 Initial Graphics Exchange Specification (IGES) 

 Standard for Exchange of Product Model Data(STEP) 

 Data Exchange File(DXF) 

 CALS etc. 

9.What are the Graphics Standards? 

 Siggraph 

 Graphics Kernel System(GKS) 

 GM SOLID 

 Programmer‟s Hierarchical Interactive Graphics Standard(PHIGS) 

10.What are the six sub sections of IGES file? 

 Flag section 
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 Start section 

 Global section 

 Directory entry section 

 Parameter data section 

 Terminate section 

11. What Is OpenGL? 

OpenGL is a software interface to graphics hardware. This interface consists of about 150 

distinct commands that you use to specify the objects and operations needed to produce 

interactive three-dimensional applications. 

12. What are the various elements of cad/cam structure? 

Application data, application program, graphics system and application data input/output  

device. 

13. What is meant by database? 

It is a collection of data at a single location to be us ed by various people for different  

applications. 

14. What the various objectives of database? 

It reduces redundant data, It integrates the existing data, It provides security and It shares  

the data among the users. 

15. What is the need of graphic standards? 

It is mainly used to exchange graphic data between different computer systems. 

16. What are the various interface standards available? 

GKS, PHIGS, STEP, IGES,DXF etc., 

17. What is meant by topological information? 

It is the information about the product through solid modelling. 

18. What are the classifications of CAD standards? 

Graphics and computing standards, data exchange standards and communication 

standard. 

19.What is meant by GKS? 

It is basically a set of procedures which can be called by user programs to carry out  

certain generalized functions such as arc, circle etc., 
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20.What are the different coordinates used in GKS? 

World coordinates, Normalized device coordinates and device coordinates. 

21.What is a Core system? 

The standardization of graphic system is called a core system. 

22.What are the basic items of an object in GKS? 

Primitives and attributes. 

23. Define –Primitives 

In GKS, pictures are considered to be constructed from a number of basic building blocks  

called as primitives. 

24. What are the output primitives in GKS? 

Polyline, polymakers, text and fill area. 

25.What are the various input methods in GKS? 

String, choice, valuator and locator. 

26.What are the approaches used in data exchange format? 

Shape based format and product data based format. 

27. What are the various file sections in IGES? 

Flag, Start section, Global section, Directory section, Parameter data section and  

Termination section. 

28. What are the various methods of data exchange. 

Direct CAD system export/import, Direct translation software and neutral data exchange  

format. 

29.What are the reasons of exchanging data? 

For using the same CAD package across different systems and to use a neutral format for  

data exchange. 

30.What are the logical concepts involved in GKS? 

Logical input modes, logical workstation, GKS metafiles and GKS –3D. 

31.What are the logical concepts involved in PHIGS? 

Structure networks and manipulation, logical input device, search and enquiry, structure  

transversal and display and graphic output. 

PART – B & C 

1. Describe graphics standards in graphics programming. 

2. Explain various layers of GKS. 
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3. Explain OpenGL with schematic diagram. 

4. Discuss Data exchange standards in detail. 

5. Describe the structure of IGES file. 

6. Explain IGES entities with format. 

7. Explain IGES common testing methods. 

8. Explain STEP architecture with neat sketch. 

9. What is Graphics standard? And explain the benefits of Graphics standard. 

10. Explain briefly about the Graphical kernel system(GKS) and its features. 

11. Explain briefly about the Open Graphics Library(OpenGL). 

12. What are the Data exchange standards? And explain about IGES and its entities. 

13. Explain briefly about STEP and CALS. 

 

IMPORTANT QUESTIONS: 

 

UNIT I (FUNDAMENTALS OF COMPUTER GRAPHICS) 

PART-A 

1. What is design process? 

2. Define synthesis. 

3. What is meant by analysis? 

4. Define optimization. 

5. Explain the characteristics of concurrent engineering. 

6. What is CAD? 

7. What are the factors considered for selecting CAD? 

8. Write the benefits of CAD. 

9. Define Computer Graphics. 

10. What is transformation? List its types. 

11. Define Translation. 

12. What is homogeneous coordinate representation? 

13. Write the applications of homogeneous coordinate representation. 

14. Write the features needed to be satisfied for line drawing algorithm. 

15. Define clipping. 

16. What is viewing transformation? 
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PART – B 

1. Explain product cycle model with flow chart. 

2. Describe various stages of design process. 

3. Differentiate sequential and concurrent engineering in detail. 

4. Explain CAD system architecture with neat sketch. 

5. Explain 2D and 3D transformation with matrix 

6. Explain the techniques involved in line drawing algorithm. 

7. Briefly explain various methods of clipping. 

8. Explain viewing transformation matrix with neat sketch. 
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UNIT-II (GEOMETRIC MODELING) 

PART – A 

1. How curves are represented? 

2. What are synthetic curves? 

3. What are Hermite curves? 

4. How Hermitic curves can be modified? 

5. What are the limitations of Hermitic curves? 

6. What are the observations made in Bezier curve? 

7. What are the advantages of B-spline curve? 

8. What are rational curves? 

9. What is surface modeling? 

10. What are the techniques available for surface modeling? 

11. List the advantages and disadvantages of CSG model. 

12. What are the different modeling tools? 

13. What is geometric modeling? 

14. What is solid modeling? 

15. What are the advantages of B-rep? 

16. List the differences between Bezier curve and Hermite curve. 

PART – B 

1. Explain Hermite curve with neat sketch? 

2. Explain different types of Bezier Curves in detail. 
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3. Explain B-spline curves and its characteristics. 

4. Describe various surface modeling with neat sketch. 

5. Describe construction of “Coons patch”. 

6. Describe the Bicubic patches with mathematical functions. 

7. Explain the Bezier surface with its properties. 

8. Explain the construction of B – Spline surface with neat sketch. 

9. Describe the CSG model with suitable example. 

10. Explain B-rep elements and its data structure. 

UNIT –III (VISUAL REALISM) 

PART – A 

1. What is visual realism? 

2. What is rendering? 

3. What are the various approaches to achieve visual realism? 

4. What are the difference between object space method and image space methods? 

5. What are the steps involved in creation of final image? 

6. List the various test to determine visibility. 

7. What are silhouette edges? 

8. Define sorting. 

9. What is coherence? 

10. Why removal of hidden line is important? 

11. State Z buffer algorithm. 

12. What is ray tracing? 

13. What is the basic principle of Ray tracing algorithm? 

14. What is shading? 

15. State Lambert‟s Law. 

16. How the visual realism of images can be enhanced? 

17. What is a colour model? 

18. What is computer animation? 

PART – B 

1. Explain Z buffer algorithm with its operations. 

2. Explain the basic operations in Painter‟s algorithm. 

3. Describe the Warnock algorithm with its basic operations. 
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4. Explain the Ray- tracing algorithm with neat sketch. 

5. Explain various shading techniques with neat sketch. 

6. Describe the various light sources with example. 

7. Describe various colour model with neat sketch. 

8. Explain 2D and 3D animation. 

9. Describe „Pseudo code‟ algorithm for 2D animation. 

 

UNIT –IV (ASSEMBLY OF PARTS) 

PART -A 

1. Why are the needs for assembly modeling? 

2. What are the main advantages and disadvantages of localized welding? 

3. What are the advantages and disadvantages of adhesives techniques? 

4. Define tolerance. 

5. What is automated assembly? 

6. What are the considerations in designing that facilities assembly process? 

7. Why there is a need for tolerances? 

8. When do we use Geometric tolerances? 

9. How mass property calculation is applied in CAD/CAM? 

10. Define simulation. 

11. What are simulation models? 

12. How are mechanical systems simulated? 

13. What is motion simulation? 

14. List the advantages and disadvantages of mechanical simulation. 

15. What is interference checking? 

16. What are the factors that influence interference checking? 

17. What are the benefits of interchangeable parts? 

18. Draw a graph plotting the relation between tolerance and cost? 

PART –B 

1. Describe bottom up and top down assembly with example. 

2. Derive the interference free matrix with example. 

3. Explain tolerance stack-up with example. 

4. Describe RSS for tolerance analysis with RSS cube. 
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5. Discuss importance of tolerance analysis. 

6. Explain the calculating method for center of gravity. 

7. Describe the calculation of moment of inertia. 

8. List out and describe various mass properties for a cross section. 

9. Explain virtual simulation. 

10. Discuss the applications of simulation. 

11. Describe CAD interference checking capabilities. 

UNIT-V (CAD STANDARDS) 

PART-A 

1. What are the two methods of exchanging data among the CAD/CAM system? 

2. What is Graphics Kernel System (GKS)? 

3. When in SET command used in GKS? 

4. What is bitmap? 

5. What is a graphics metafile? 

6. What are metafile standards? 

7. What is the simplest way to store a bitmap? 

8. What is directory section in IGES? 

9. What is open graphics library? 

10. What is CALS? 

11. What is a start section/ 

12. Write short notes on error handling. 

13. What are fiber optic links? 

14. Write short notes on standards for computer graphics. 

 

PART-B 

1. Describe graphics standards in graphics programming. 

2. Explain various layers of GKS. 

3. Explain OpenGL with schematic diagram. 

4. Discuss Data exchange standards in detail. 

5. Describe the structure of IGES file. 

6. Explain IGES entities with format. 

7. Explain IGES common testing methods. 
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8. Explain STEP architecture with neat sketch. 

9. Compare CGM and CGI. 

 

 

 

 

 


