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Section—A

1. Attempt any three of the following :

{c) (i) Define a general case of forces
acting on a rigid body. State clearly
and precisely the equations of
equilibrium for this body. How do
these equations change when
applied to a particle? 8

(it} A smooth hollow cylinder of radius r
openn at both ends rests on a
smooth  horizontal plane. Two
smooth spheres of weights W, and
W, . and radii  and r,, respectively
are placed inside the cylinder, with
the larger sphere (radius r,)} resting
on the horizontal plane as shown 1n
Fig. 1.

Determine the minimum weight W
of the cylinder that will prevent
the cylinder from tipping over. 12
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(b) (1)

A beam is of square section with
diagonals 60 mm long, vertical
and horizontal, as shown in Fig. 2.
Shear force at a particular section
1s 5 kN. What is the shear stress at
layer AB as shown?

b

Fig.

(i1} A beam ABCD, 6 m long, hinged at

both ends A and D. is subjected to
moments 6 kN-m (cw) at B and
3 kIN-m (ccw) at C as shown in
Fig. 3. Sketch the bending moment
diagram of the beam. How many
points of contraflexure are there in
the beam?

6O kKN-m 3 kN-m
A R D
A \B AN
[-(—2 m—)l(——’z m—)k—? m-—->l

Fig. 3
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(c) () In an orthogonal crystal structure
with lattice parameters azb#c,
draw the direction [2 1 2] 10

(ii} Show that in a hexagonal close-
packed structure, atomic packing
factor is 074, Take dimension
c=1-633a. 10

(d) () What is meant by ‘whirling or
critical speed of shaft™ 4

(1t} Calculate the whirling speed in case
of a rotating steel tube simply
supported itn short bearings 2 m
centre-to-centre. The external and
internal diameters of the tube are
35 mm and 25 mm, respectively.
The weight of steel may be taken as
78 kN /m” and Young’s modulus of
elasticity for steel is 200 GPa. 16

2. {aq) (i) State why gear tecth have to be
undercut. 4

(it} The following data refers to two
20° involute spur gears in mesh
externally :

Velocity ratio = 3
Module = 3 mimn

Addendum = 1-1 moclule

C-DTN-J- NFA/45 &
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(b)

Channel-—»

If the pinion rotates at 120 r.p.m.,
find—

(1) the minimum number of teeth
on each gear wheel to avoid
interference;

(2) the number of pairs of teeth in

contact. 16
A plate i1s riveted to a channel section
in a structure as shown in Fig. 4.
An eccentric load of 125 kN acts as
shown on the plate. Determine the rivet
diameter so that the maximum shear
stress in any rivet is not to exceed
40 MPa. Diameter of the rivet should be
chosen from preferred series.
12-5 kN
b-_l/
E |
! | 3
{ ] Ilatc\!
| I
ey - — — (E |}
| _q} | !
L] o
| 1 3 1 ' 200 mm
R o4y =
o Y
fo1 100 Lo
| _é_y ]
| T el [
1 '(-lr'g% Pi
: I(—EOO mmA){rSn(}n.'](————*qOD I — 3
]
Fig. 4
Preferred rivet diameters (in mm) :
12, 14, 16, 18, 20, 22, 24, 27, 30, 33,
36, 39, 42, 48, 40

C-DTN-J-NFA/45 8
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frn e R, S T a4 # e mam R
12-5 kN &1 Ichx-"R @’ Hqan <z «C
e 21 fae =1 =@ Fafed ot fadt off frae
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R g fae =1 =mm fawd {lhs 4 g9 s
it )

12-5 kN

= 4
fae & fusd =ma (mm #) -

12, 14, 16, 18, 20, 22, 24, 27, 30, 33,
36, 39, 42, 48. 40
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3. (aq) (y A homogeneous ball of weight Q
and radius a as well as a weight
P are suspended by cords from a
point O as shown in Fig. 5. The
distance OM is b. Find the
inchination ¢ of OM with the vertical
when the system 1s in equilibrium. 8

P
Fig. 5

fij A body A of weight 10 kN is
connected to an another body B of
weight 50 kN, resting on a smooth
table of weight 200 kN through an
inextensible thread, passing over a
freely rotating pulley mounted on a
comer of the table. Find the vertical
component of the reacuon of the
ground on the table when the
bodies A and 3 arc in motion. Does
the reaction change with time? The
system 1s shown in Fig. 6. 12

B

LTSI 7777777777777
Fig. 6
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(b) Stresses on two perpendicular planes,
at a point, are given in Fig. 7. What are
the directions of principal planes with
respect to plane BC? What are the
principal strains on prnincipal planes, if
E =67 kN/mm?, v=0-337? 20
A

‘%—P 100 MPa
20 MPa

9 Oc
» 20 MPa
Y100 MPa

Fig. 7

(c) A beam ABCD, 5 m long, is supported
at A and C as shown in Fig. 8. It carries
a point locad of 2 kN at end D, and a
moment of 2 kN-m {(cw) at B. What is the
flexural rigidity (EI) of the beam, if
deflection at D is not to exceed 1 mm? 20

2 kN-m l2 kN

Y
U 2P C‘% 2
< 2 m k2 m ok

Fig. 8

4. (a) (i State the function of a flywheel. 4

(1} A punching machine carries out
S5 holes per minute. Each hole
of 40 mm diameter in 40 mm
thick plate I'EQLliI'eS 10 N-m of

energ;y/me of the sheared area.

C-DTN-J-NFA/45 12
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v=0-337 20
A
%100 MPa
20 MPa
B 2 - c
» 20 MPa
100 MPa
a7

(1) " 5m ol wd ABCD, A W C R
areifrad 8, s & fo B3 8 8§ @ ™ 21 zg
T TR 2 kN T g wn fal D wUem B 3R
B 9 3mui 2 kKN-m (cw) @ 81 4@ Hi
HqARAT gl (EI) ®=1 8, afs D W fasw 1 mm

¥ 1= 3 a7 20
%_}f%m l.zkw
S E gy
k- 2 m e 2 m e
s 8
4. (F) (i) EESA F1 FE FaEd) 4

(iff U oM "y qra ¥ wfd foae =1 dr 2
40mm%‘ﬁ2ﬁ40mmm%
% @2 % fau 10 N-m 6 331/ mm*
w2 MH A FEeEhdl gl gl

C-DTN-J-NFA/45 13 | P.T.O.

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




& eVidyarthi

FREE Education

The punch has a stroke of 100 mm.
Find the power of the motor
required, if the mean speed of the
flywheel is 235 m/s. If the total
fluctuation of speed is not to exceed
1% of the mean speed, determine
the mass of the flywheel. 16

(bj A shaft carries four rotating masses
A, B, Cand D in sequence along its axis.
The masses A, B, C and D are assumed
to be concentrated at radii of 12 cm,
16 cm, 8 cm and 10 cm, respectively.
The masses of B, C and D are 30 kg,
20 kg and 40 kg, respecrtively. The
planes containing B and C are 30 cmn
apart The angular spacing of the planes
containing C and D are 90° and 2107,
respectively relative to 5 measured in
the same sense.

If the system 1s to be in coimnplete
dynamic balance, find—

(1) the mass and angular position of
Imass A;

(i the spacing positions of the planes
containing A and I3 20

{c)j Give chemical reactions and temperature
ranges in the cases of c¢yaniding,
carbonitriding and nitriding processcs.
What 1S the Serious problem
encountered in nitriding process? In
which process is case hardened thick-
ness maximum? 20

C-DTN-J-NFA/45 14
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Section—B

S. Attempt any three of the following :

{a) (i} Describe the properties of tungsten
carbide as a cutting tool material
and its applications. 3

(iij In orthogonal machining, prove
that

r. cosa
tan¢p= —"— "

1 -r.sinu
where, r. = chip thickness ratio

a = back rake angle

o = shear angle 8

(iti} Explain ‘sudden-death mechanism’
of tool failure. 4

firr) What are extreme-pressure
lubricants? 3

(b} (1} Define the terms ‘rose reamer’ and
feed in milling’ 2+2

(i) Name four independent variables
and three dependent variables in
metal cutting. 5

(iti} What is the function of stepper
motor? 2

(iv) With a sketch, explain the principle
of working and variations of

bed-type milling machine, 9
{c) () Name the factors to be considered
while choosing a good forecasting
systern. S
C-DTN-J-NFA/45 16
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{d) {1 Explain briefly the MTM. Which
basic motions does it recognize?
Suggest its applications and also
describe the sequence of steps of
procedure to implement the same.
(it) The following costs were incurred in
a year in a company. Classify them
into various quality costs.
St No. Head i Cost (Rs}
1 Incoming material inspection 20,000
2 Training of personnel 40,000
3 Warranty 45,000
4 Process planning 15,000
S5 Scrap 13,000
O Quality laboratory 30,000
7 Rework 25.000
& Allowances 10.000 W
! Y Complaints i 14,000
6. (a) {y What do you mean by ‘inter-
changeable manufacture’ and
‘combination set™?
(i1) What is the difference between a
plug gauge and a ring gauge?
(iit) Discuss, with figure(s), pneumatic
gauges and thenr applications.
C-DTN-J-NFA/45 20
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(7) () H&9F MTM H wagrgd | a8 f63 snurom
et 1 Al 37 gES AT gEga 3
w1 &1 faft & A=t w1 3ofa Fifsd 12

(ii) T o=t 0 v oy o Fefalfas o et
7! fafim w1 armal d aefiga ) 8

o "o 7= ara (%o)
1 3TRTa "I ATe 20,000
2 Frartea w1 gigreo 40,000
3 SLe 45,000
4 ufsrar s 15,000
5 L&A 13,000
6 ORI WATTATAT 30,000
7 e ac] 25,000
8 Ch | 10,000
9 firrmd 14,000

6. (F) (i) ‘TeE-SEd AgHRFEL a9l AR 72 H
ufaren s 8

(ii) TF = A 37wk f1 T 4 e e Bl
a7 4

(iti) =3 = garma A =ufzF 1= o 3 I
&t ==t FEA 8
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(b) (i) How does inventorv level depend
on service level? 5

fit) 4000 sparc parts are required
annually. A set-up cost of Rs 100
and a carrying cost of 25% per yvear
is charged on the item cost of
Rs 320. The producton facility is
open for 5 dayvs per week and
50 weeks per ycar. The lead time of
this product 1s 9 days and the
standard deviation of the demand is
2 units per day. The company
wants to have a 95% service level
for this spare part.

{1} It the company were using
continuous review system
(Q-system) of inventorv control,
compute the order quantity and
reorder level. Interpret the
results.

(2) If the company were using
periodic review system (P-system)
of inventory control, give the
specific decision rule. 15

{c} () Briefly state the intermittent
process layout problem. 5

(ij Five departments are currently
arranged in the ollowing manncr :

R
. | |
L+ 1 5
New products have been added and
the movements between the depart-
ments have changed substantially

C-DTN-J-NFA/45 22

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

since the existing arrangement was
made. The movement betwecn the
departments i1s on rectangular
path. The monthly number of trips,
cost/trip and distance of each trip
are given below :

Betiveen the Departments
1-2{1-3]14]1-5|2-3}2%4]|2-5134|3-5]4-5
Trips/month| 100 | 200 | 100 | 400 | 200 | 500 { 300 | 100 { 100 | 200
Cost/trip 12 | 34 | 56 | 34 | 57 [ 25 17 | 43} 63 | 52

Dhistance
units

ltem

1 2 2 3 1 1 2

b
—
-

(1) Calculate the monthly cost of
travel between the departments.

(2) How much i1s the saving in
monthly cost of travel between
the departments, if departments
! and 3 are interchanged?

(3) A one-time cost of Rs 22,500 1s
associated with interchanging
the positions of departments 1
and 3, and if this cost is to be
recovered within two months,
should the change bc made? 15

7. fa) (i) Name the various alloying elements
used with tungsten for GTAW. Give
the approximate content of any two
used in GTAW process. Enumerate
applications of GTAW process. 4

(it} Define the term ‘keyholing’ used in
laser welding.

/iit} What is ‘dip transfer’ in GMAW? 3

C-DTN-J-NFA/45 24
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Saet &0 21 T 0 s -Ted 3T ATERR
g | 21 W wER 1 {9, awra/fea i we e
EIR-OUEIE RIS
- fovrl & Ty
12t13l1-al1-5]{23|24l2-5[34[35]4-5
forq fudm 100 | 200 | 100|400 | 200! 500 | 300|100 | 100 | 200
«ma /oy 12 | 34| 56 | 34 | 57125117 43| 63 | 52
Rk 1 |22Vt 3 ]y 1rl2}12]1]n

(1) fawmt A mreart @ @ra ai@ied
#ife

(2) =t fawm 1 3T 3 it srgen-acel =1 €
s, a@ fawr # mreartd aen @ra A
st == g7

(3) =tz faswm 1 3 3 i srEen-aseh 3 #i
THE @0Td 22,500 %o @ 3 afe |rra
%1 21 Tl 4 wogrd Y S0, 9 == 9E

FecTd FET Jfed? 15
7. (F) () GTAW % fau w9 & @ ggw fafuz
Taafeas acal & 7 AR GTAW e 4
Tk TRl <) s wfase amea ifsa | GTAW
U & 3T SfA | 4
(i} e dfegm 8 v am 9 w2 HFrefan’
gfrsyrn &faa 3
(iiij GMAW T ‘fgq Ziesy’ &1 grar 27 3
C-DTN—-J-NFA/45 25 | P.T.O.

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




& eVidyarthi

FREE Education
{iv) Write the differences between
coining and embossing. 4
fv) What are the advantages of
i1sothermal forging? 3
(vi) What 1is the differcnce between
i extrusion and drawing? 3
| {b) (i) Define ‘slack’. S
(it} A project consists of six activities.
The precedence relationship of
activities and the three time
estimates of completion of activitices
in days arc tabulated below :
; " Estimated Time of Completion
S/ N mmediate (days)
, Activity | Precedent — —
No. Activity Optimistic | Pessunistie | Most
likely
L___l A 05 L 1-5 1 00
2 3 A 10 30 2-:00
3 C 3 20 20 2-00
3 D 1 29 q-1 27>
5 E A -5 410 1-63
(5} F C, D E | 3-0 o0 375
(1) Draw the arrow diagram.
(2) Which of the six activities 1is
most uncertain?
(3} What 1s the probability that the
project will be completed within
10 days? Refer the SND-chart
(Cumulative Distribution Func-
tion for the Standard Normal
Distribution) attached at the end. 15

C-DTN-J-NFA/45
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(iv) wisftan iR veEitan 4 o1ar fafad 4
(v) rgaraES HwifsT F Fn Ay 87 3
(vi) TR T T O N I 87 3

(@) () ‘wrF H T A 5
(i) uF gfmiean o e ofFefafz 2 ofefate =
fufirw . ¥R 39 gmma & dE
symIfd gug T d = e 2
F9 ez qarfa &1 sgmiHa a7 (A
qrar| ofefafz | fifas= qrnErE froemardt | s
nfefatz g
1 A — 05 1'5 1-00
2 B A 1-0 3:0 2-00
3 C B 2-0 2-0 2-00
1 D A 2:9 41 275 |
5 E A 15 4-0 163
6 F C, D, E 30 60 375
(1) T (un F=m) ofiftaa
(2) & uFfafz 0 g gag stfus afafraa
H-dl 87
(3) af@i=1 & 10 A1 d qu g 1 F
mfrwar 27 3w ™ deild SND-91
(Cumulative Distribution Func-
tion for the Standard Normal
Distribution) 2fEd1 15
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(i1)

TF FAGAT ¢-d 3F0A B IS o &) Bied
FA & fau A fog fefamm = =1 o=
ﬁﬁﬁT%:

P =F_, r [A(F, _Pt-—l)]
W& P, ¥R F, IoqEF AR @EiEEE, 5
U & fou, au A wfen w2
(1) = arfepr 7 = mft [ Q@ s 2

* fau sug® Ie=a @94, 05 T/
FE F1 7T T4 ge, FHwrfem -

AU ¢ ITTTT AIA gaf{ar

1 36000

2 42000
3 48000

(2) 72 7 g araue 2 % oo anafas
IEEE HI (1) d FHEa T 9E F st
2. 3ud 3 % o Ieqrea dad fwrfad
(A) =9, (B) @9« @71 (C) g=ifmfEuz
S F W= = g

TF FOIA A TRt A 3R B % At w2
gt Jearet # fern fanfo it fash) & w3 =
faa 2 -

I A IE B ATHAT

2-0 -2 2.5 WI-TH2 1000 I1-52

3.0 A3-92 1-5 H3-92 1200 =T-92

1-5 5 4-72 4-Q FA-T2 1200 73-92

favmy
afegn
- HE
nRGe
Ty

120 %2 100 %

(1) T ) 341 A
(2) Temm s fefed, st gams #Y
whrFwan w1

10

10
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8. [a) {i) Describe the applications of
abrasive-jet machining.

(it} What are the differences between
electrolyte and dielectric?

(tir) What i1s wire EDM process? Explain
the reasons for its popularity.

(b) () With a figure, explain 3-2-1°
method of location.

(it) Draw leaf jig and mention its
advantages,

{c) f) Give the steps for sequencing n jobs
through 2 machines for minimum
elapsed time.

(ity A foreman wants to process
four different jobs on three machines
A, Band Cin his shop. The order of
machining for all the jobs is fixed,
l.e., A, B and C. The processing
time for all the jobs are given in the
table below :

Machine
Job
A B C
1 310 10 10
2 50 15 5
3 30 8 15
4 25 20 10

Decide the optimal sequence for the
jobs to minimize the elapsed time
between start of the first jcb to
completion of the last job.
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8. (&) (i)

(it)

wAtaa -2 Wit o 3T 1 g4 FfEa ) 5

(g - 3992l (sA#zietge) 3R weTEeE
(e3-gfdzan) o @7 = 3=a7 &7 5
(iii) ST EDM &9 11 8?7 364 F0g g1 =
‘q’ﬂ'{UﬁHﬁmrsfll 10
@) () = =g ferf (@) f3-2-1 fafy
& AATZA | 10
(ii) <re f37 3733 3 35k A Fangd | 10
(M) () nSTE E QT R A F7 T w5

(1)

foru sygwmu (Fassf=a) = fafsm s ditsa ) 5

T SR 9 fafiz sl & - aefiat A, B
3N C 9T 3o i O A grgdan 21 9t
&1 &0 T A F fau A, B @ ¢ Falfa
21 €S Q@ wA F 999 A arfets d
faa 2 :

b ¥t
Hid
A B C
i 40 10 10
2 50 15 5
3 30 8 15
4 25 20 10

Flal %1 geaq FH HHfaa, S ggad Sfa &
Y[& 84 § 31 979 % 9O @ a9 =19 7O

HOa F a9 H 2| 15
* x *
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C-DTN-J-NFA
AT A=At
Uy -a3—I
Erra . Jm wel Uit - 300

3T
yr® 9T fe=1 3 3rsi @ J st 8

g4l % 3397 391 ungm ¥ forg s =R ot 3@
HE gadw-19 # fFEomar B, 31 3 ourevy &1 WE
237 IN-GEIH + YFA-9E W siFd ([HEy @ @ fFan
SAT |@ifey ) ET-19 W 3fglaa orag F a3
ot aregg 4 ford o 397 90 18 A% T8 [men

uvT §&ET 1 3% 5 faarf &1 «rF gvat F 8 uw
WUE O FH-U-FH UR Wy gAF7 [FA d v oF
Ia¢ dfaa

TeF 999 F U fad 376 9vd & 390 4 [20 g B
Vdiah/Gd Wi 3of & 937 2, 31=aer 13 &1

7fz F& 3THS H9AA gdia §. al 3f=Ed g9 =27
#T ANAT e ITF e Fihm

#ie JrEvaF &, a1 | fFegza (1 kN) = 100 e
(100 kg) F 31a7 W J2A F1 fewmeram d fiatda far
AT HFdT &1

Note : English version of the Instructions is
printed on the front cover of this
question paper.
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