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Ex. Seat No'

Marks:70
Time: 3 Hrs
Instruetions:

(i) All questions are compulsoty'
(ii) Answers to two sections rnust be written in separate answer sheets'

(ii| A.ssume suitable data wherever necessary'

(iv) Figure to right indicates marks'
SBCTION T I

Ql Ansrver the following Qucstions:
<"1 Define : Aspect ratio,h.isolution, world coordinate, frame rate

ibi What is CAD? E.xplain CAD cvcle in brief'
(c) Expalin in Bricf : Gl(S. IGHS
(d) For a circ,le radius r:S,calcuiate the pixels by miclpoint algorithm in first

quadrant from x:0 to x=Y'

Q2 Answer the following Questions:
t*l Explain n spt;ne ,rrirur. with equation and^ explain how constants are

caltulated. Aiso give properlies of B spline sulface'

(b) What is CSG in solid Modelingi'Explain in brief'
(c) T'he co-ordinates 6f four control point rclative to a current WCS are given by
\!/ 

i::t;"ibii};:ii'i 'li , pr: 1+ + o1r' iP.r= [4 3 0lr, fin<l the equation or

resulting llezier curve. Also fini pci,t-on the curve for u:0'1/4 'll2'3L4' a'd i'

OR

Q2 Answer the fotlowing Questions:
(a) Write shoft uote : "B-rep" Solid modeling'
(b) Write program for Bazier surface for four data poirrt'

(c) o'Assembly modeling "Explain in brief'

Q3 Ansu'er the tbllorving Questions:
(a) Prove that unifor* 

-r".ling 
and rotation form a commutalive pair of

operations but in general ,"uling an6 rotati'laT not trommutative'

{b) For AABC having co-ordinateJ A(+,+) , B(l '4) and C(4'9)' Determine new

vertex position if it is reflected about a line y=3x*4'

(c) Show that transformation matrix for leflection about the line y=x is

equivalent to reflection relative to x axis lbllorn'ecl by an anticlockwise of 900'

OR

Answer the following Questions: r^ 
12

AABC having 
"o-or,lLit* 

A(S,4) , 8(6,2) and c(5,3) l'otate it by an angle

40o abotrt point R. Give the co-ordinate of rotated triangle.

Prove that multiplication of tralsformation matrix for each of the following'

(1). fwo nu*r*uriu" rotations (2)' Two successive scaling

write a oKhograprri* pr":*rtion transformation matrix for x : 0, y * a'z=0'

axis find orthc, Projection for.
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Section -2

Q.4 Answer the following questions.
(a) Explain the penaity approach used in FEA.
(b) Write applications of F'inite Element Analysis. ̂
G) A tapereb U* having circular section l5O mnr2 and 50 ,nm2 respectively f.or

big ind and smail end. Big end is fixed-while srnall end is having a point

load of 60 kN. And length of tapered bar is 300mm. plot the deflection in the
bare at 100mm and 200mm respectively form the fixed end for each of the

cases, assume modulus of elasticity as 200 GPa.
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OR
Q.4 Answer the tbllowing questions. 11
(a) tsxplain Minimum Potential Energy principaltbr FEA.
abt Foi the compound section s[o*n in fig.l fixed at both ends. Estimate'

reaction at both ends and stress, when a force of 1000N is applied at the
change of cross section. gg!,*r* 

€ot n*L fnr.ttL

E = 9-c4 h?+

Answer the following quesfions. L2

Derive a matrix B (Strain displacement matrix) lbr bar element and also
calculate the srain in each element if nodal clisplacements are q1 : 2.Aea, q2
= 2.0e'3 o Qs : 2.0e-02 and qa = 2e-01 respectively.
Use shape functions for both nodes in the bar element as under :

M =sin4x ."orL* N" =sin1x .""r4*'63 '36

(b) Write down importance of nodal connectivity information and explain by
one example. 

OR r
Q.5 Answer the following questions. 12
(a) Write a short note on plane stress and plane strain in FEA"
(h) Explain local and global coordinate system for truss element? Derive the

expression for stiffiress and stress in truss elernent.
Give narne of different tvpes of I D and 2D elelnents with their applications.
Answer the follorving questions. ' 12

Explairr Constant-Strain Triangle for two dimensional problem. And derive

Q.5
(n)

(c)
Q.6
(a)

Fie. 1 Q.a 0) oR
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displacement field isoparametric matrix.
For the triangular element shown in figure 2, obtain the strain-displacement relation
matrix B and determine the strains e*. e, and ty,

' 
?, : &,ft | 1z:t *0, d|D I

{3 :o'do3 ?,.r " 
0-6oL

?s>*6 ,AaL  o la=  b&S

Fig.2.  Q.6(b)
End of Paper
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