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. Engineering Materials
' This inati ists of 4 questions in two pages

The answer of each question should begin in new page
L —

Q1: 1) Determine the Miller indices of directions A, Band C in the fig.1 given.

1) Determine the density of BCC iron, which has a lattice parameter of 0.2866 nm.
if you know that atomic mass is 55847 gmimole.

Q2: 1) The cooling curve shown in the fig.2 is for Pb-Sn alioy,
Determine:
(a) Pouring temperature.,
(b) The superheat,
(¢} The liquidus temperature,
(d) The eutectic temperature,
(e) The solidification range,
{f) The local solidification time,
(g) The total solidification time,
(h) The composition of the alloy.

Il) For the given fig.3 which presents peritectic reaction phase diagram, write a label for each
area and draw the cooling Curve of X alloy.

I} Define the following items: Solid solution — polymorphism — intermetailic compound - phase
Q3: For the lead-tin phase diagram shown in fig 4:

|)Determine the amount and composition of each phase in a lead-tin alloy of eutectic
composition.

Il)Calculate the mass of phases present.

Il Calculate the amount of lead and tin in each phase, assuming you have 200 gm Of the
alloy.

Q4: |)Draw a schematic diagram for the microstructure of gray cast iron showing the phases
present.

INWhat are the advantages and disadvantages of thermoplastic and thermoset polymers
11N065% C hypoeutectoid plain carbon steel is slowly cooled from 950° C to a temperature just
slightly below 723° C.

a- Calculate the weight percent proeutectoid fernte in the steel,
b- Calculate the weight percent eutectoid ferrite and eutectoid cementite in the steel.
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Answer any one question of No.] or No.2 and all other questions

Question 1:
a) Draw assembly drawing of sectional elevation of the screw jack in Fig.1.
b) Draw assembly drawing of sectional elevation of the Ratchet spanner Fig.2.
Question 2:

a) Draw assembly drawing of sectional elevation of the 100 ,, stop valve in Fig.3.

Question 3: Discuss with drawing the types of keys and keyways.
Question 4: Draw the types of guide ways.
Question 5: Draw six types of bearing.

6 Grooves equally spaced
64
w5 st f' hl
S =
LT
7
Head piece
‘%_r—-uo»-—w—-'
e}
Stee| bar
\w T Q_H‘."
¥ @ T
ew a—
SECatAA @ B Ptojection @
@ MI0 Set screw
Body Dimensions are in.mm
Fig{1) Details of a screw jack "2tons "
B 5 il alls g

joladll 1aai/3

(90%)
(60°)

(90°)
(109
(10°)
(16°)



il
i

@:é":,::tion -

] @7 HE |
[ 1 % @ i

RAICHET @KEY

All unspecifieg radii are K

L6
Y 2
j @ 1
W;g%i :%J = 4 f
! ! o J \
mm Ay R} 7y

Dimensions are in

Figl 2 ) Detailed component. of 3 rarchet spanner



bates do3s wa 0OT ¥ jo #378d jmeucdwod eyy jo 8TT3eq (€ )31g

um U7 8JE SuoTEuemY]
uoy3defory

JONIdS oy
T

o
1

&

| (140 2,
™~ OF bo| SONLS 100148
’,

OIS ONY 19 B 91-2  13IHM amw@ 5 ’”"0’® $0n15 43403 P 02-9
phei 8z
%_. R p d MRl -k
L P s s X
£ 20 N
w102 158viag j—r A T X
L P M 30y rg% % S S
» “ wos 304 far 0nLS amy1o
(mﬁ‘:,é;a o Jos 4330 w
i) Idavi D u-2
sy gzz2 ) mwa(L) ”
4370 62
o " 03davi
Pzez

(sanss y4103 yo4)
SI0N P 029 gy

'

(amids yos) 15

LN & 021 l_—l_l;;;j.l
@, = 1r3g ;‘ﬁ

i

(San1s aww19 wo )
SUN S92 3

-

T"
1

any 79@
-]

vor: 12 740
~— ¢o 24061 NO
i $T706 b 81-8

7104 $ 9, [ ! ;
§ o éﬁ 1z Zﬂij o) V ZER%)!
%‘m S, 4. = B 65— ]\ll\ f

k95 r o5t au, JrP0E Posz—
'__, 12440 034 502 WO
8 9320 S2 03Javi PoZ v




3 )
JS2 s
e D
4
SR =
<,¥(” Tarta University — Faculty of Engineering Mathematics
r- Department of Physics and Mathematics Date : 1011 | 2008
Final Examination -First Year ( Elec.) Time - 3 hours

Answer the following Questions

Part | [ Functions of Several Variables |

a ) Expand the function f (x .y }=e’ siny about the point (0.0) neglecting
terms of degree three and higher |

byIf = =f (x,¥), where x =rcos0 . y=rsinf) show that

Ozs |, 025 Oz 02
(=) +=5 ()= () +(5)
or r- a0 ox ay
ot ep?
Il w=sin'("——) provethat xu +yu, =lanu
Xy
— - A boodx
dy1f @ > 0and b is independent of a, find j; =
B X

- d x
and hence evaluate  [——— 5 5
o A +ix )0

= 73
¢ ) Evaluate H\Mx P44yt dxdy where R is the region defined by
)

2 1

xT+yps =1

f ) Use the triple integral to fined the volume of the sphere
bl

2 2 2
x*+ y +z‘=a

Part II [ Ordinary Differential Equations |
a)Solve v'+2y = e’ (3sin2x +2cos2x)

b ) Solve the initial value problem
2xyde+ (By+3xT)dy=0  ,y(02)=-15

¢ ) Find the orthogonal trajectories of the family of curves ¥ =€ X '

d)By D-operators Method , solve the D E. y " +3 ¥ "—2y'-2y=e’ +x :

"

¢) Find the general solution of the D.E. ¥ "+ 3" = secx

f ) Solve the ordinary differential equation

d" . 3 2 ) A
2 —‘-‘,‘ A o <P i)_ tox d—‘ = x Inx
dx dx” dx






