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Total Marlis: 70

Time: 3 Hours

Instructions:
1). All questions are compulsotY'

2).Figures to the right indicate full marks'

3). Ansrvers to the two sections must be rvritten in separate answer books'

4). Assume all necessarY data'

5). Consider Allen Bradley PLC instructions only'

Que:-1
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OR

Que:-1
(A) Expiain EN, T'I'arrrl DN bits of the off-dela,v timer'

(B) Llouvert the giveir PL,C ladcier cliagrarn to gate diagram

expressioi1. - ./ I
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[0sl
(A)

(B)

Section - I

what is bidirectional counter? Expiain r,vith an example.

Draw the timer and counter done bits for the ladder logic below' Assume that the

accumulator of all the tirners and counters are begin with 0'

[06]

and lloolean aigebra l05l

?Bas T-1

Prr:et la

ligEr I I

Preiat:;

iilgr I j

Frec€t l;

Page 1" of 3

gn
u.

inf
lib

ne
t.a

c.i
n



t
Describe the UP Counter instruction.
Make a PLC ladder diagram for the given objectives:
a). A green pushbutton is used to turn on a green led 1 after 2 seconds.
b). After 3 seconds, the green led 1 is tumed off & the green led 2 will be on.
c). After 1.25 seconds, the green led 2 is tumed off & the green led 1 will be on again.
d). Repeat this process for l0 times. (Use UP Counter Only).
e). A red push button is used to stop the process at any time.

OR

Que:-2
(A) Explain the MOVE instruction. What is difference between Move and copy 106l

instruction?
(B) Make a PLC ladder diagram for the following application.

" Two SA cylinders 'A'& oB' are at retract position in the initial position. When I
press a START push button, the cylinders A & B start forward stoke simultaneously.
After 10 seconds, the cylinder 'A' completes return stroke. Then the cylinder 'B'

completes return stroke. Again the cylinders A & B start forward stroke and repeat the
process. The STOP push button is used to stop the process at the initial position.
Assume both cylinders are operated by single solenoid 3/2 direction control valves.

Que:-3 Attempt all.
(A) What is difference between PLC ladder diaeram and electrical ladder diasram?

(B) Makc a PLC ladder diagram for the application as shown in fig. The objectives of this t0Sl
application are as follows:

i). START PB is used to start the process.
ii). When liquid level is below than Ldn sensor then only Vinl valve is ON.
iii). When level reaches to [,mid. Vin vaive is OFF, Vin2, Stirrer: and Heater are

ON (Only during filling time).
iv). Wlicn lcvel reach to Lup, Vin2 is OFF ancl wherr the seusol'52 is cnergized

then stirrer and Ijeater are OFF anci Vout valve is ON.
v). When level goes below Ldn, Vinl valve is ON agarn and steps iiil - 1iv.; arc

repeated.
vi). S'IOP PB is used to stop the process at current position. START PR is used tcr

start the process fi'om where it r.vas stopped.

(A)
(B)
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(A)
(B)

(C) If starting source l6-bit word is: 1010 1010 1010 1010 t02l
'Ihe 

bits be allowed to pass : Only bits 2,3, 1. & 5 of the lower byte and bits 2, 3,6 &

7 of the upper byte.
The beginning dest inat ion 16-bi t  word is:  1111 I101 0111 1101
Then what willthe mask & the destination bits after execution of MVM instruction?

Section II

What is sinking & sourcing concept?
Explain different types of PLC memory.

OR

Explain various layers of SCADA.
nxplain the PLC scan cycle r.vith figure.
Explain the OSR instruction.

Explain the discrete AC input moduie q,ith the block diagrarn.
Describe the advantages & disadvantages of Solid-state switching.

OR

Que:-4

Que:-4

Que:-5

Que:-5
(A) Discuss advantages and disadvantages of a PLC,
(B) List the dilTerent types of output nrodules of a PLC. Brief any one in details.

Que:-6 Attempt All .
(A) Explain sequenl.ial function chart (SFC) programming methocl of a PLC.
(B) I{ou'does the PI-C w-ork'/ Explain with the block diagram.
(C) Describe the diffcrent processor operating modes of a PLC.

END OF PAPER

(A)
(B)
(c)

(A)
(B)

I06l
l06l
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Srudent Exam No.

Gaxpar UNrvrRslrr
B. Tech. Semester: Vll(plecha tron ics)E n gineerin g
Regular Examination November _ Decemb er 201.4

Digital Image processing and Machine Vision (2MC705)
Time:3 Hours 

Tohl Marks: zo
Instruction: I Start a new question from new page.

2 Draw the figure with full indicalion.
3 Each section must be ansrvered in separate answer sheet.

Section - I
Que. -  I

(a) perform the histogram ti
I l2 l
(04)lzatlon ln or the glven B x B

Tp 0 I a i a
a 5 6 i7

8 l 0 l 0  l 2 t2 16 4 2
(b)

:::[t l'] 
plane slicing of the given image. If the MSB plane is remove then reconstrucr the (04)same lmage.

,=[''' 3 ill
r B  3  L 4 J

(c) Find the convolution and correration of the follorving stream of data.
l )  I = { L  B  7  S } a n d  f = { t  z  4 }
2)  /= {1  3  s  1 }and ' f= i t  1 }

OR

( + r
The intensity values in an image have pDF pr(r) = lar-tr;forj 

ar < L - 1find 
,h"

equatio' for transfonned image. Appry the same trunsrorl' fr,i.,. '#Jnty"fterow. rakei . :10.

s= [3  5  2 l" -L+ z i l

(04)

Que. * I
(a)

Que. -  2

Ir2l
(0s)

(b) Perform the histogram specification for the given B x B image histogram

Tp 0 i l 2 l l 4 5
Pk )  1 1 t0 10 20 8

with speci fi cd histogram

(07)

(a j Apply the DFT t. the foilorving ima.qe anci pro'e that DFT works

i 3c00 l
. ,_ lo  o  o  o l' - ln o o oi

i c000J
Discuss the Butterrvorth il igh pass Filtcr il i lt l-,1_ ).

I t  I  I
(06)

Etrlrr
Lt_t 1_{_i r_i

(b)
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,2ut. - 3

Que. * 4

( l r i r  . . . i

(a)

(b)

(e)

Que. * 5

(a)

What is coddi

Write any Three
!"r\ construct the Shannon-fano code for

(b) Discuss Arithmetic coding.

i-Jiscuss Homomorphic filtering in fiequency domain.

Calculate the for the symbols given in
Symbol 2 J 4 5 6

Probabilitv 0.5 0.1 0.1 0.2 0.04 0.06

Ir2l
(01)

table below.

(04)

(04)

(04)

iection - II

{a) Discuss JPEG digital image storage type.

iir) Write short note on Image Sampling.

(c) Discuss the rod and cons distribution in the structure of the human eve.

[121

(04)
(04)

(04)

(06)

Ir 2l

(01)

(tf+1

(04)

(04)

OR
Ir2l

Discuss different types of brightness adaption and discrimination. (04)

Calculate tirne in minute to transfer an image of 560 X 512 resolutions with 256 gray levels (04)
between peripheral devices communicating at 2000 baud rate. Assume data package contains
one start and one stop bit.
Discuss PNG and CIF image storage type. (04)

l 1 1 l

Arr itriagc has size 5I'Z x 512 . lVirat is 1he stcrrage requiteurent if the size is binary or if it is (05)
24 hit color'J

(b) Explairr the detail with constructional feaf,rres and workine of the Vidicon tube.

'.',jl ite any Three

(a) A medical irnage has a size of B x 5 inches. The sampling resolution is Tcycles/mni. How
many pixels are required'/ Will an image of size 512 x Z5ti enough?

Discuss Triar gulalion Geometry.

iJiscuss N4achine Vision Components.

Wrile short note on Quantization, how it is differ frorn bit plane slicing.

HND OF PAPER

.  L l )

ven table.
Svmbol A B C D E
Probabilitv t2 8 6 5
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GANPAT UNIVERSITY
B.TECH SEM. VTI- MECHATRONICS ENGINENRING

CBCS REGULAR EXAMINATION NOV/DEC'2014
2MC7 A 4 OPERATION MANAGEMENT

Total Marks: 70
Time: 3 Hours
Instructions:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

3) Answers to the two sections must be written in separate answer books'

SECTTON - I

Quer-l Answer the following questions.
(A) Define the term Production planning and control' Explain the need of PPC'

(B) Explain the A-B-C approach for inventory control'

(c) what is benchmarking? Explain the process of benchmarking.

oR 
ftzl

Que:-1 r\nswer the following questions.
(A) What is sales foieiasting? Explain the need of forecasting.

(ts) Explain the different sampling method'

(C) What is statically quality control? Explain the staticaily quality control techniques'

Que:-2 Answer the follorving questions.

(A) Explain the tbllow'ing terms.

-?. AOQL 4. Dispatching
5. Consitmer's Risk

(B) What is Quality control? Explain the objective of Quality Controi' t3l

(C) Erplain the purpose of product dcsign. State the requirements of good dcsign' [31

OR

tQue:-? Ansrver the follorving questions.

(A) F,xpiain the Operaiing Characteristics Curve rvith appropriate points'

ilt) A lrtrsini: ht;nre iras onc )'car movilig avefage lbrecasting rnethod tt-r proilur-e

partrculai ntrdir:inr-. leqr-rircmetit-s. Thr acttial clemanci toi the iten-r i-' sh(lr' ' '11.t1 121-r1e

bc iow:

ivf inr ir  i l  : : - i i  I  I  
- l  

5 
- l - i t - i  

s- ln 
- ' l  

,o-- i  i r  i l r  I
''-- - i- - -- -l--- j--;- |-. ]''-l-t--1-,.-"]---L- -l - --j

F-"f i( j i4c rs,,- l-oi izolrr io iTi i  oc, l ;s ioo 185 lrrt i  i  75 i
L-:--i -i i i--i-l---L -L--l- I -=*L- =i I

-- 
f ltir.S rir. 12 nr.,ntir *.n,i.,g ;{t'.tt g{lind the exponentiai smoothing

Ir2l

tsl

1. Loading

2. Producer's Risk

I05I

l06l
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Que:-3

forecast for the l3th month.

Attempt AIl.

(A) using the following data relating to 10 samples of 5 items each, calculate theconhol limits for mean chart. Draw the crrart and plot the values on it.

(B) What is t"t 
TeM.

(c) A textile mill buys ils raw material from vendor. The annual ciemand of the rarvmaterial is 9000 units. The ordering cost is Rs.100 per order and the carrying cost is4 n azuYo of the purchase per unit per month, where the purchase price per unit is Re.find the follor.vins

- 

"U.onoric 

order quantity(EOe)
- total cost i,v.r.t EOe
- number of orders per year
- time between consecutive two orders

erre: - "& AnsrverrhefoHawingquest ions. 'S- [CT{C-{- - -J I

(A) A company operates in ftiur territolies anti 1'our salesmen available fbr an [CIt5]assignment' The territories are not equally rich in their sales foi.",ar. It is estimatcd

*tJ,?J::lt 
salesman operating in *urh terirory -*,ould bring in ttre following

:..,a:t:i)

Samples Dimensions in Cms.

Item i Item2 Item 3 ltem 4 Item 5

I 1 .01 0.98 0.99 1.00 r .0 l

I 0.98 0.98 0.98 1.03 1.01
a
J l .0 t r.02 t .02 r.04 0.98

4 0,97 0.99 1 .01 0.95 0.97

5 t .04 r.02 1.01 1.00 1.00

6 1.03 r.01 0.97 0.98 4.99

1,00 r .02 0.98 1 .01 t.0r
8 r .00 1.01 0.99 0_99 0.95

9 0.99 r .02 1.03 r .0 l 0.97

n 0.96 0.95 1.02 1.03 l . 0 l
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Territorv :1  234
Annual Sales(Rs.) : 1.26.000 1,05,000 84,000 63,000
The four salesmen also in their ability. It is estimated that, working under the same
conditions. Their yearly sales would be proportionately as follows:

Salesmen :A B C D
Proport ion :7 5 5 4

If the criterion is maximum expected totals.sales the intuitive answer is to assign the
best salesrnan to assign the best salesman to reach richest territory the next best
salesman it the second richest and so on; verify the this answer by the assignment
technique.

(B) Solve the following LP problem using graphical method. [041

\,Iaximize Z:2Xl+3X2

Subject to constraints

xl+x2 < 30
x2> 3
0:x2 < 12
0sxl  <20

xl  &x2>0.
(C) Define the term with Sketch.

Que:-4 Answer the following questions.

l. Durnmy Activities 2. Predecessor Activities

OR

[021

(A) A solicitations firm employs typists on horuly piece-rate basis for their daily rvork. [06]
There are five typists and their charges and speed are different according to an
understanding only one job rvas given to one typist and the typist was paid for a full
hour. Bven if he r.l-orked for a fraction of an hour. Find ttre least lost cost allocation
for the fbllor.vins data.

Typist Rate per
hour

No. of pages
typed/hours

Jobs No. of pages

A 5 I2 P r99
B 6 t4 a 115

L I R 145
D 4 10 S 298
E A

T { t T 178

{B) Soive the fbiior,ving LP problem using graphical method.
N lax im ize  Z :611+8x2
Subiect 1o constraints

5. r  i -1  0x2 :  60
4X 1 '-kl '< 4fl

x. i  & xl >_ 0.
lC) E>lpiain iiii,- stop.,:,--i' {ipertriir;ir ivianagetncut.

{3i i*:-5 Answer- the fol lsrrr ing qucstions.

[04]
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Explain Various properties of Lp Solution.

The following table gives data on normal time, and cost and crash time, ancl cost fora project.

activity normal Crash
time(weeks) cost(rs) time(weeks) cost(rs)

I-2
J ' , 300 '

2 400- a
z,-J a

J 30 3 302-4 420 4 s802-5 9 720 1 810
J - ) ) 25A 4 300
4-5 0 0 0 0
5-6 6 32A 4 410
6-7 4 400 a

J 470
6-8 13 78A l0 900
7-8 l0 1000 I 1200Indirect cosf i, R;:fr;;;;;;f Determine the followine$

l ' Draw the network diagram fo1 the project and identify the critical path,2' what ar,e.1he normal p"roject duration and associated cost,.,,^ 
l::*", 

the rotal float associated with.u"t u"tiuity.4' urash the relevant activities svstematically and determine the optimal projectcompleiion time and cost.

ORAnswer the I'oHowing questions.

(A) Explain Various phnses of Opernrion Reserrch.

tB) Explain l{ru:garian \4etli<xi fot assignrnent i,roblem.
(ci rhe following netu'ork diagrara represents activities related *.iih a pr.oieci:

Activities :A  B  C D E  F-  G i J  I
Optimistic rinre : 5 1g 26 i6 i5 6 7 7 3
Pessimistic rime : l0 22 40 20 25 IZ 12 g 5
N,{ost likel;v rinie : g 20 33 i g 20 9 10 g 4

(A)

(B)

Que:-5

i2t

{31

u l
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Deterrnine the followins:

a) Expert activity ii*. *a variance.
b) The earliest and latest expected competition times of each event.
c) The critieal path.

Que:-6 Attempt any fwo.
(A) Use the simplex rnethod to solve the following LP problem.

Ir2

Maximize Z: xl+4x2+5x3

Subject to constraints

(i) 3x1+3x3 < 22, ( i i)  x1+2x2+3x3 < 104, (i i i) 3x1+2x2 <15

x1,  x2,  x3 > 0.

(B) A company has tll'ee production facilities s1, s2, and s3 with production capacity of

7,9 and 18 units (in 100s) per week of a product, respectively. These units are to be

shipped to four warehouses D1,D2, D3 and D4 with requirernent of 5, 6,7 and 14

units (in 100s) per r,veek. Respectivel.v, I'he transportation costs (in rupees) per units

between factories to warehouses are siven in the table below:

Find the initial basic feasible solution using each of following methods and compare
their total costs.
1 .  NWCM

2. LCN4

3.  VAM

icl; ijse thc penaitl'(Big-fuI) raerr'rod 1o solve ihe follo-wing i-P prcblem.

I'faximize 7.- :lx'l r-3x2

S Lrbj er-rt tt'l constraints

{ ; }2x i  i ' - i x2  <  i 2 ,  ( i 1 )2x1  :2 ;<2  :  10 .  ( i i i )  5x i - , 2x2 :10  and  x i . x2  :  i ) .

trh{D OFI PAPER

D1 D2 Il3 D4 Capacity

S1 19 30 50 t0
S2 70 30 4L\ 60 9
S3 4A 8 7A 20 l 8
Demand 5 8 .| 14 34

y a o F  5  n T  \
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Student Exam No.
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\iF B. Tech. Semester: VII MechanicaV MechatronicsEngineering
Regular Examination November - December}tl4

2ME7O3 - PRODUCTION TECHNOLOGY
Time:3 Houru

Instruction: I Anempt all questions.
2 ,{ssume suitable data if neccssary.
3 Figures to the right indicate fullmarks.

Section - I
Que.- I (a) Explain briefly with neat sketch the following:

Orthogonal cutting and Oblique cutting
(b) Enlist and explain any six cutting tool materials briefly. What are 4

the importance of positive and negative rake angles?
(c) Explain briefly the following tvpes of chips: 4

Continuous chip, Discontinuous chip and Build up chip

OR
Que.- I (a) What is Build up edge? Why a Build up edge on a tool is undesirable?

(b) Discuss the various types of tool r,vear and failures.
(c) List and erplain various types of single point cutting tools.

Que.- 2 (a) A Carbide tool with a mild steel work-piece was tbund to give life of 2 5
hoLrrs while cutting at 48 m/min. If Taylor's exponent n:0.27,determine
(i) T'he toeil life if the same tool is used at a speed of 20 percent
higher than the previous one.

(ii) The value of cutting speed if the tool is required to haye rool life of 3
hours.

(b) What is chip thickness ratio? With usual notion, derive the expression 6
shc,wing relationship between shear plane, chip thickness ratio and rack
angle.

OR
Que.* 2 (a) In an orthogonal cutting operations the following data has been observed: 5

Chip length obtained = 96 mrn
Llncut chip length :240 mrn
Rake angle used :20o
Depth of out = 0.6 mm
Horizontal ancl vertical components of cutting force : 2400 N and 240 N
respectively.
I)etennine the value oi-shear plane angle. chip thickness, frictional anele,
aud resuiianl cLltting lbrce.

{bi Lising toc! lif'c equati<;n. derivc thc expr*;sicii foi'oprimiiin cutiing speed
l - o l  i r : r l r i t n i i l r r  i o ta l  i us i .

Q*c . -3  A t temptA l t .
(a) I) iscuss bi ie f ' l ; , ,  , irr ict ion in nletal cutt ing'.

Total Marlis: 70

4

4
4

t ' t

PT.r "h z
P t o.

gn
u.

inf
lib

ne
t.a

c.i
n



(b) During orthogonal machining with a cutting tool having a l2o rake

angle, the chip thickness is measured to be 0.44 mm, the uncut

chip thickner* b.ing 0.I 8 mm. Determine shear plane angle and

shear strain.

(c) Discuss brieflY the following:
Sicle cutting angle, Side relief angle, Back rake angle, nose radius

(d) What is machinability intlex? What is the function of chip breakers?

eue.- 4 (a) Enumerate various rypes orclallT:K;ll' in detail with neat sketch anv 4
three clamping devices.

(b) classification of rnethod for gear manufacturing. Explain any three 4

methods in details.

(c) Describe briefly with a neat diagram the working principle of

Lascr Beam Machining (LBM)? What are its advantages,

liniitations and aPPlications?
OR

Que.- 4 (a) What do you understand by 'Degree of freedorn'? List the main

components or elements ofjigs and fixtures'

(b) Explain the tactor af'fbcting the Torque and Axial thnrst in drilling

machining oPeration.

(c) What is Chemical l\{achining?.State its advantages and limitations.

Que.* 5 (a) Differentiate the follorving: a) ECG and ECM b) AJIVI and PAM

(b) Explain the working principle of Electro-Chemical machining procsss'

(c) Why LBN4 cannot be used for rnachining Al and Ag?

OR

Que.- 5 (a) CiVe the comparison of gear hobbing and gear shaping. Explain

rvith neat sketch the thread rolling tnethod of rnaking ihreads.

(b) Erplain briefly the 1'ollowing nrethods of gear finishing'
i. (iear shaving
2. Gear burnishing
3. Gear grinding
4. Gear lapping
5. Gear honins

Que. - 6 Attempt All  12

(a) Explain Six-pin n.rethod (3-2-1 rlethocl).

(b) Hovl are -ligs and tixtures classii'ieti? Write the principies e-f Jigs and

Fix tures design.

(c) Describe briefly rvith a neat cliagratn the rvorkiirg principle of

i...,ltra sonic Machining (usM)'? Give also its advantages,
I ini itatiir n :; anil ap;-,1 iciri i c'nr-;.

(di Sf.cich i i i i :  sr;l"leinalic diagi' irm rnij cr,p!ain i itr pt't lctr::,s i lr inciplt '  of

i : I tr:i ; r-r Ll ?l;r.i.lr rii i.j it li i tt ii'l f:I

LIiI} L)F I-'APLIi

6

3
,)

*:m
a
F.|,n:

Fl
'i..
ii.
h:n
f&
H'r
T, ;

: -
f:
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Time:3 Hours

Student Exam No:

GANPAT UNIVERSITY
B.TECH SEM. VII - MECHATRONTCS ENGI|IIEERING

REGTILAR EXAMINATION NOV/DEC - 2OI4

2F'.IC-7A2 ROBOTICS
Total Marks: 70

Instructions:
l). Ali questions are compulsory.
2). Figures to the right indicate full marks.
3). Answers to the two sections must be written in separate answer books.

4). Assume allnecessary data.

Section:-I
Que:-1 Attempt All .

(A) Find general lnverse kinematics solutions for the 3 DOF Cartesian Robotics Arm'

OR
Que:-1 Attempt All.

I)raw fi'ame assignment and obtain l)H parameter for each ioint link. Also find the [081
(A) forward kinematics model tbr following configuration.

iB) Which iire the ditlerent causes for existence of mLrltiple solutions of ioint variatrles'? [04j

Que:-2

Explain in detaii.

Atternpt All.
Find Forr.varcl kincmatics of Spherical Robotics Arm. 106l

T'he homogeneous trans;fbrmation matrices betrvecn fi'ames {i}-{j} nad {i}-{k} are [051

Ir2l

{A}

(l])

f 0.866 *o.5u) o
i o.s{}o i}.tlob {)

' ' -tr - =i I' i O i i l

L f - ) ( ) n

Iletelniin,-: T"

i l l  [ l  i ]  u
- r l  l o  ( ) .R66  -o . .5 (x )

l .  " ' l - . : 1u l' 
- t 

i ,, {).stlo u.ur;{>
l i  L t )  o  i )

{ i l
l

ro i
I-?0 i
1

v ) J o  I  o f  . ,
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OR
Que:-2 Attempt All.

Que:-5

Que:- i l

(A)

(B)

* 
u::rol P = 3i '2i + 5k is first rotated by 90" about x-axis, then by g00 about z-axis.

Finally, it is translated by -3i + 2j - 5k. Deiermine the new position of vector p.
Explain DH notaiion and derive iquation of DH parameter.

Que:-3 Attempt Any three.
(A) What is mapping? State any one case of mapping.
(B) Write a short note on screw transformation.
(C) The end-effectors of a robot is rotated about fixed axes starting with a yaw of -rcl2,

follor,ved by a pitch of - n I 2. what is the resulting rotation -it i*?
(D) Give Detail About Fundamentar rotation Matrices.

Que:-4 Attempt All.

Que:-4

(A) List and explain in brief robot co-orclinate systems (Cartesian, Cylindrical, polar,
spherical & Revolve svstem)

(B) Define degree of freeiom. ixplain degree of freedoms associated with a robot wrist
with a neat sketclr.

(c) write down difTerent clesirable features of sensors in robotics.

Attempt Alt. 
oR

{A) Detine stability, accuracy. repeatability ancl compliance of a robot.
(B) List and explain each olrject descriptor i'machine vision system.
(C) Write short note on'fouch senirors
Attempt Atrl.
tA) Write a short note on CLID carnera.
{B} [xplain a vacuum cup gripper.

Attempt Atl. 
oR

!:{) List the application of. robotics. Explain any one application with neat sketch.
(B) $'rrite a short note on optical encooers.

,{ftennpt Any three.
(A) Architectr"rre of Robotic r,ision system.
{B) L)ompare a robot rnaniprilator r,virh human hand for their capabilities.
(c) Expiain compCInents required for RoboticsiMachine vision.
(D) Enlist Robotic applications in which end elfecter is a tool.

Que:-5

EFiI) $F PAPER
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