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lnstructions:
t. Atfempt all questions.

2.  F igure to r ight  ind icate fu l l  marks of  quest ions '

3.  Assume reasonable and sui table Engineer ing data.

Duration: 3 hr 
'ECTI'N I

l. Answer the following questions
(a) Describe the following :

i. Degree of freedom in element
2. Fine and coarse mesh and its effect on result
3. Effect of global system matrix size on FEM process

(b) Write down impbftance of nodal conneetivity information and explain

example.
OR
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Answer the following questions
Using elimination approach, determine the displacement of node I as shown

( t. Answer the following questions
Determine the stressei in + cm long bar in figure A using one linear element model.

A= 20 cm2 and E = 2.1805 N/mm2

T per unit length
\ ---\ ---l \
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(a)
(b)

How the element i, ,.f*liJ io, ia.ti.otu.upptidtl"*te*Uain'griefly-:i- . ----. -

;;;;il;;;c.pt of p"t""ti.r 
"*rgy 

upptou.h, derive element stiffness matrix for bar

and 2D truss element with required diagrams'

Write a short note on following'

Derive element force vector for truss element'

How thermal load vector is considered in FEM problem? Explain'
SECTION II

Attempt al lquest ions
use mid-point algorithm to derive clecision parameter for straight line'

-alculatepixel p6sition using DDA method from point (10,20) to (20,30).

OR

OR

ALt THE BEST

J .

(a)
(b)

4.
(a)
(b)
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4, AttemPt all questions

(a) What is decision parameter? Explain importance of it in deriving circle rnid-point

algorithm.
(b) Determine the fbrm of the transformation matrix for a reflection about an arbitrary line

with equat ion y:  m + b. 
l11l

AttemPt all questions.
(a) what is geometrical transformation'/ llerive 2D and 3D translu|nration for rotation

matrix.
(b) Prove that the multiplication of transformation matrices (or each of the following

seqtlencfi of operations is commutative:
(a) Two successive rotatiotts'
(b) Two succcssive translat ions'  

OR

Attcmpt al l  qtrcst ionn i-  ̂ ^ , , i , ,a lpnr ,  
t t  t t

(a) show that fwo successive reflections about either of the coordinate axes is equivalent to a

single rotation about thc coordinate origin'

(h) Why twu rrgi,rns in cllipsu a|e used tbiplotting punpose'/ l)erive the conditinn to switch

over from legiolr 1 to legion 2'

AttemPt following questions [l2l

(a) Writc ; C++ program to plot circle rvith Genter as ortgrn'

iUl Write a short note on general 3D shearing'
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