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apmeoanly | g Cement ponigés [
- 851
QP Code : BO0OS

fid Honrs) [ratal Marks: 100}
N.B. D Ouestion No:od is compulsory F t_{ *’@;x
(2} Auempe any FOUR Ouestion: from remaming SIX Cuestions. g . j}
(1)  Assume ruitable data where ever is necessary. t .
() Figures o the right indicate fill marks. \\9 . -

Q.4 a Define o bandwidth of a matrix? Whai i its significance in FERY Caleulate  (10)
the band width for the mentioned below FLE. mesh of One Dimensional freld
prohiem

D s @ 2 0 4 O >

.——._——— .—-‘ n——

) Find the weal form and ifs (Quadratic furctional for the following given
governing Differenticd Equahon: (i)

,kd_‘;i._j_“.;.gr? =0
dx where b, Aore consiemes, 0 < x < |
subject to w (= [ apdu fI) = -2

02 a Consider an axiud tession rwablem given in Figure. The bar has a fimearly (1)
varying cross-sectional ceec A = (x + [)m 2 inthe region Om<x =< Im
The Young's modulus &5 & =5 <107 Pa The bar is subjected to a point foad
o= 200 N ar x - 0 75 mand The bar is consirained gt x =0m

uix-=0) =0 Pix=3s4y = - 200

AR RNV XK

LK,

'ﬁ:r:i:;:-:t' *1:1-:! +:r'r'i'-"-f-r:rﬂr}:-:::-::: .
S A e

SR

x=10 ® =1

Cruistruct the element stiffness matrix und force morrix Sobve the system of
linear equations arnd fird the nodal Jdisplacemerts and element stresses.
Stigrzesi how to improve the finite elerment model to pot move accurate results
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2

b) Linear Springs are connected 1o the carls as shown in figure. Imagine thal only
horizontal displacements are allowed. Write down the Global Equations and (1)
calculate the nodal dispiacements and reactions ar the constrainis.

ki ka
- e
% ?
Z 7 NI
oY b
R LAk L
N | #:y
-
E -
L, re,
Q3
aj Consider a three - noded element n one dimensional Heat Transfer (8}

appiication. The clement fengrh is 30 oms, with one of the node is locared at x
— 200 ems. The iemperatures at the nodes aré given by Ty = 300 °C. T; — 100
°C, Ty =060°C,, Find the temperatore field at x «= 3. Sems

B
The following governing o fferential egquation represents the flow of a (12
Newtonian viscous fluid ov an inclined flat sweface. The momenium equation,
Jfor a fully developed steedy Jaminar fTow along the 2 coordinate, is given by

el
- E—- 1 N v
A== g cosfi
Where w is the £ compunent of the velocity, p is the viscosity of the fluid, p is
the densit, g5 the acceleration due to gravity, and B is the angle berween the ™
tnclined turface and the vertical The boundary conditions associated with the
prroblem are that the sheur stress iy sern ar x=00 ard the velociey iy zeroat x - 1

=My B _ B
(&;J 0 wil) -0

Formulate the finite element equarions ¢ iein rerms of che stiffness mairix,
unbmown nodal field vector and load vectors) usimg Rayleigh Ritz's finuee
element method approach for a two-noded element of length L with the
interpaolution funciions

ITURN OVER
RJ-Con. 8981-15.
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i
Q4 a
Explain with the help of suitable skeiches, about the conneciiviry conditions 5]
pertaining to Primary Variables and Secondary variables at function nodes
during assembiy.

& For the Three Bar plane Truss structure shown in figure. Derermine the rodal  (15)
dispiacements, sivesses in each element and recaction af support by wetn?
Multipoirt constraint (MPC) method. Toke £ = 207GPa A = Sems | P
=JUIKN:L = I00cm

‘ For Al memnbers:
o = 307 P,

“ !_.I-ﬁ:ﬁ

.5
i Explain Constant strain triongle (CST). )

i Perive 2D quadratic wterpolation shape functions for a irigngular ¢lement in
terms of Area Coucviinarey. {08}

B} For the isoparametric quadrilateral elements shows in Figure Determine
(a) Curterion coordinaies of the point P which has lecal coordinates ( £ = (10)
057735 ~na np=1057733)

A-T ¥k Tl 3[+L, &1}

==

38,6}
412.5}

w R

2(6,1}

111, 1) 2 {41, -1 1(3.1} . X
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Q6 aj

b

Q.7

b)

RJ-Con. 8981-15.

Discuss briefly higher order and iso-parametric elements with |
sketches

Find the nanwal frequencies of longitudinal vibrations of the cor.
stepped shaft of areas A and 2A and of equal fengths (L} as shown
Compare the resulls obtained using lumped mass matrix approacr.

Evaluate the following integral wusing Gaussian Legendre Quadrature
Jor the integral  and compare with; evact resull,

3 2
i =£ .!. xy(]+x+_v)citf.-:;'
CTE Wi
i |00 2.0 !
2 | +05774 10 |
3 0.0 0.8889 .
+ (. 7746 (13536

Solve ¢h: following differcntial equation by using any of the Two Meth
Galeridn i) Least Squares i) Sub Domain  iv) Collocation

g7y .
—=—+2x-=0,0=x £1;
ax-

Bowundary Conditions are given: u (0) =0, ' (1) = L.
Compare your answers with exact at minimum three points within the di
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COURSE: B.E. (SEM.VIII) (MECHANICAL ENGG.
COMMON WITH AUTOMOBILE ENGG.)

QP CODE: 8005

Find Corrections are as follows:

76 2 a) Ry {Third Line in the problem)
i) Young’s Modulus E = 5x107 Pa

(In the figure )
ii) Only consider single point load is acting at x=3/4 and
cancel the arrow at extreme right side in the figure.

| Q.3 a) . [-Last line in the-pmbie'm_} "
|

Find the temperature field at x=35 cms instead of 3.5

fems

i Q.4 b) | (Last Line in the problem)
Load P = 107 KN {1000 KN)

Q.7 a} | Limits of the double integralare:0-3 &1-2

r_ 1% Wi
1 ‘u_.p___ 2.0
2 +0.57774 1.0
'3 00 0.8889
L £0.7746 0.5556
} _
Q7b) | _ du_
’7 T amrin o
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