Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 2 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4322101

Subject Name: Physical Metallurgy-I

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

1.

2
3.
4.
5

Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.

Date: 22-01-2025

Total Marks: 70

Marks

Q1

@

Define unit cell and draw the unit cell of HCP crystal.
(el Ad o] culuul WU wal HCP (5224 ol Y[e12 Ad )R,

03

(b)

Define physical metallurgy and discuss its importance. .
(53356 Nedo| ol culu] (U] A dell Hscd ofl YUl 2.

04

(©

Give difference between crystalline and non-crystalline solid.
[5Rel8yel e ollot-[522a 1oyt ANELS A ol dslaid L

07

OR

©

Explain the metallic bond in detail.
gl e oiy (Aardal YHedl.

07

Q2

@

Draw the neat sketch of BCC and FCC crystal structure.
BCC el FCC [$22¢ 225UR ol 2269 w15(d £lR1.

03

(b)

Write down the name of metal having BCC and FCC crystal structure.
BCC o FCC (5324 22532 tlddl i «ll o4 Gul).,

04

(©

Find out the APF and coordination number of FCC crystal structure.
FCC (5326 25U ol APF %A 5134\ [SAlust «id2 204,

07

OR

Q2

@)

List out the various types of line defect.
cl®et WMl «l [cldy usiR) «{l ALEl oetldl,

03

(b)

Write short note on ionic bond.
WA [e15 it YR &5 olle Gud).

04

(©

Draw (01 1), (1 0 1) plane and [1 1 1], [0 O 1] direction for simple cubic
structure.

Ry sy(e1s @ SARUL2 (01 1), (10 1) Wel el [11 1], [0 0 1] [£2LL £IR).

07

Q.3

@

Calculate the number of effective atoms per unit cell of BCC crystal structure.
BCC 5326 25U HI2 wiuR 2§ ©552ld weH UR Y[-12 Ad A,

03

(b)

Explain edge dislocation with sketch.
259 [Sl5uel w15(d AlSd 4y,

04

©

Draw (-1 1 -1), (1 0 -1) plane and [1 0 1], [0 1 1] direction for simple cubic
structure.

Riye (048 @ SA UL (-1 1-1), (10 -1) @el 4o [1 0 1], [0 1 1] (2Ll

07

121
OR

Q3

@)

Draw the cooling curve for pure metal and alloy.

2le, tld A (MHaHld HIR §(691 sd €.

03

(b)

Explain point defect.
Ulgee W+l yuedl.

04




©

Draw and label Cu — Ni binary equilibrium diagram.
Cu - Ni ¢15+13] 8 (5ct [ [GAN SIAIAM 1) 4 of 1M [TEx1 52,

07

Q4

@)

Define alloy with example.
[Hsitld o cdluALR—Id 520 Gele L AL,

03

(b)

Write down the statement of gibb’s pages rule and also write down its uses.

[Plu otl 525 vl (A4 of [eideet QUL Wal detl GUALIL qud),

04

(©

Explain the allotropy of iron with sketch.
1Yol o] A1 Il 415[d AlSd Ul

07

OR

Q4

(@)

Give definition of solidus line and liquidus line.
Alelsy A (6[saASY elleel of] cylui] 241U,

03

(b)

Explain the lever rule and write down its uses.
qlaR 24 UHod] Aal dstl GUALL Gud),

04

(©

Draw and label the equilibrium diagram for two components, completely
soluble in each other in liquid state and completely insoluble in each other in
solid state.

udlS] ReyfAui W sollomui AYLMUEL ¢lcd Wa elol wdelH] W seilosi
AYRIUQ w¢ley el ANdl A g2s) Hie Blsal@leiyy SIUIAM €] Ha
oAlH [A€yel 5.

07

Q5

@)

Explain the etching process.
8 [Rla1 o] sl quodl.

03

(b)

Draw and label Pb — Sn binary equilibrium diagram.
Pb - Sn W16513] & (50l (@ (G1UH SIUIAM 1] W oY [Ex1 530,

04

©

Explain the hume rothery rules for making solid solutions.
Ad]S U RUUeA Wolldl HI2stl SYH A3 ol [44H YHd).

07

OR

Q5

@

Define the term “Resolution and Magnification”.
"RANRQUeA WA N RU[55211" otal A IUALRIA 52,

03

(b)

Explain the need of mounting of specimen.
A 4t o1l HIGLRAL ofl 20 RYULd HM21dl.

04

(©

Explain the steps of metallography
HelqlAuLs] oil R qued),

07




