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Candidate Please Read Carefully
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Please note that the following act is strictly prohibited and will be treated as unfair means. The entire
examination of the candidate shall be cancelled. Also, he/she may be debarred by the Commission from

all the future examinations for which the candidate will be liable -

e Writing any mark of identity inside the Question-Answer Booklet (including space for rough work) i.e.
Name, Address, Roll number, Mobile number etc.. Do not write even in letter writing, however words
like XYZ, ABC etc. can be used.

e Writing name of God, religious sign, irrelevant sentence, words & numbers other than the answers of
the questions.
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IMPORTANT INSTRUCTIONS
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(A) | It should be ensured that the Question-Answer Booklet is provided in sealed polythene to the candidate.
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(B) | If the Question-Answer Booklet is torn or not printed properly or some pages are missing (Please count the
number of pages) then bring it to notice of invigilator at once and ask to change the Question-Answer
Booklet, otherwise the candidate will be liable for that.
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(C) | Please fill up all desired details properly on Cover Sheet (OMR sheet) of Question-Answer Booklet with
Blue Ball Point Pen before answering. The Commission may also deduct 5 marks from the marks obtained
if Roll Number is not filled correctly on the Cover Sheet (OMR sheet).
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(D) | This Cover Sheet (OMR sheet) consists of Two parts, in which some information is pre-printed, remaining
details have to be filled by the candidate. Please ensure that this Cover Sheet (OMR sheet) is not torn or
damaged.
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(E) | The Question-Answer Booklet is divided into different parts. The number of questions to be attempted and
their marks are indicated in each part.
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(F) | Candidates are directed to write answers only in the prescribed space of Question-Answer Booklet. Do not
write answer outside the border line. Answer written outside the border line will not be checked.
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(G) | The candidates should not write the answers beyond the prescribed limit of words, failing this, marks may
be deducted.
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(H) | If there is a choice to attempt one question out of many and the candidate attempts more than one question
then only first answer will be assessed.
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() | Use of Correction Pen/Whitener/Highlighter Pen in the Question-Answer Booklet is strictly forbidden.
Do not use pencil to write Answers. Doing so, you may be awarded zero mark for that Question.
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(J) | Mobile Phone, watch, smart watch or any other electronic gadget in the examination hall is strictly

prohibited.
AT B, B, WIE 19 AT T PIg N gD a7 BT G g § gAnT quiaar afld €1

Warning: If a candidate is found copying or if any unauthorized material is found in his/her possession, F.LR.
would be lodged against him/her in the Police Station and he/she would liable to be prosecuted under Rajasthan
Public Examination (Measures for Prevention of Unfair Means in Recruitment) Act, 2022, other laws
applicable and Commission’s Regulations. Commission may also debar him/her permanently from all future
examinations.
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Special Note:

If there is any wrong information filled by the candidate or any attempt is made to damage the Question-Answer
Booklet or any page is removed or any marking as identification is done, then his entire examination shall be
cancelled by the commission, for which candidate will be liable.
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PAPER-III : MECHANICAL ENGINEERING- I
Total Marks : 200
Total Question : 37

Part - A
Note: Attempt all questions. Answer each question in 15 words. Each question carries 2 marks.
1. Define Instantaneous Center of Velocity.

2.  State the cause of Hunting in governor.




LT

05 6
3.  Define hammer-blow in locomotive.
4.  State the nature of amplitude decay in vibration with Coulomb damping and Viscous

damping.
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5. How is high hardness at elevated temperature developed in high carbon steels?

6. What is Nitriding? What are its types?
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7.  What is patenting in heat treatment of steels?
8.  What are the three main constituents of a fibre-reinforced material?
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9.

In the design of gears, if gear and pinion are made of different materials, what should be
the basis of design - pinion or gear?

10. Why Uniform Wear Theory is used instead of Uniform Pressure Theory in design of

clutches?
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11. What are the three basic modes of failure of mechanical components?

12.  Calculate the maximum bending stress for a cantilever beam of length 100 mm carrying a
point load of 1 kN at its free end. The cross section of beam is rectangle with width as

6 mm and depth as 20 mm.
4 ek 7
1 1
2 2\

j¢e—— 100 ——>| (all dimensions in mm)
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13. What is Straddle milling?

14. In a lathe, to turn taper on the work piece having a length 300 mm, large diameter
60 mm and smaller diameter 20 mm. Find the angle at which the compound rest should be
set up in degrees.
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15.

What is the main difference between tube drawing and rod drawing?

16. What are the problems faced when the electrolyte is not properly flushed in an

Electric Discharge Machining (EDM) process?
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17. What are the different time estimates used in PERT? What will be the average time an
activity will take if it were to be repeated large number of times?

18. What does category ‘B’ represent in ABC analysis in inventory management?
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19. What additional features does MRP-II provide over MRP-1?

20. What factors influence the selection of plant layout?
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Part - B

Note: Attempt all questions. Answer each question in 50 words. Each question carries 05 marks.

21,

A plate clutch consists of one pair of contacting surfaces. The inner and outer diameters of
the friction disk are 100 mm and 200 mm respectively. The coefficient of friction is 0.2
and the permissible intensity of pressure is 1 N/mm?®. Assuming Uniform Wear Theory,
calculate the power-transmitting capacity of the clutch at 500 rpm.
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22. Draw and compare the acceleration characteristics of follower moving with Simple
Harmonic Motion and the follower moving with Uniform Velocity Motion.
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23. A punching press is driven by a constant torque electric motor. The press is provided with a
flywheel that rotates at a maximum speed of 250 rpm. The press punches 720 holes per hour;
each punching operation takes 2 seconds and requires 20 kN-m of energy. Find the power
of the motor and the energy required to be supplied by the flywheel.
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24. What is Eutectic reaction? How does it differ from a Eutectoid reaction?
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25. What are common types of defects encountered in the heat treatment of steel?




05

S8i2 i0ig |1 |
; ,53'5 ik

22

26.

A propeller shaft is required to transmit 54 kW power at 600 rpm. It is a hollow shaft,
having an inside diameter 0.6 times the outer diameter. It is made of plain carbon steel and
the permissible shear stress is 84 N/mm?. Calculate the inside and outside diameters of the
shaft.




IR R AR




ARV RER AR

05 24

27. Define “wear strength” of gears. Write Buckingham equation for estimating wear strength
of spur gears and name various factors involved in the Buckingham equation.
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28.

Explain the quick return mechanism used in shapers with the help of schematic sketch.
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29,

A hole of 60 mm diameter and 80 mm depth is to be drilled in mild steel component. The
cutting speed is 70 m/min., feed rate as 0.3 mm/rev. and drill point angle is 120°. Find the
machining time in minutes and the material removal rate in cm*/min. Assume drill over
travel of 2 mm.
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30. What is the significance of motion study? Explain the role of Therbligs also.
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31.

Auburn Machine Company produces parts that are shipped nationwide. It has an
opportunity to produce plastic packaging cases which are currently purchased at $.70 each.
Annual demand depends largely on economic conditions, but long-run estimates are as
shown -

Demand (units) 20,000 30,000 40,000 50,000 60,000

Chance (%) 10 30 40 15 5

If the company produces the cases itself, it must renovate an existing work area and
purchase a molding machine which will result in annual fixed costs of $8,000. Variable
costs for labor, materials and overhead are estimated at $.50 per case.

(a) Should Auburn Machine make or buy the cases?

(b) At what volume of production is it more profitable to produce in-house rather than
purchase from an outside supplier?

e i e
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A Bill of Material (BOM) is desired for a bracket (Z 100) that is made up of a base (A 10),
two springs (B 11) and four clamp (C 20). The base is assembled from one clamp (C 20)
and two housings (D 21). Each clamp has one handle (E 30) and each housing has two
bearings (F 31) and one shaft (G 32). Design a product structure tree that includes the level
coding information and also show the data in the form of indented BOM.
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Part - C

Note: Attempt all questions. Answer each question in 200 words. Each question carries 20 marks.

33.

An epicyclic gear train, as shown in given Fig, is composed of a fixed annular wheel A
having 150 teeth. The wheel A is meshing with wheel B which drives wheel D through an
idle wheel C, D being concentric with A. The wheels B and C are carried on an arm which
revolves clockwise at 100 rpm about the axis of A and D. If the wheels B and D have 25
teeth and 40 teeth respectively, find -

(a) the number of teeth on C
(b) speed of gear C

(c) sense of rotation of gear C
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34. Explain T-T-T diagram for eutectoid steel. Why it is called as ‘S’-curve? How does T-T-T
diagram for hypo-eutectoid differ from the same of eutectoid steel? Also discuss different
phase transformations in T-T-T diagrams.
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The layout of transmission shaft carrying two pulleys B and C and supported on bearings
A and D is shown in figure. Power is supplied to the shaft by means of a vertical belt on
pulley B, which is then transmitted to the pulley C carrying a horizontal belt. The maximum
tension in belt on pulley B is 2.5 kN. The angle of wrap for both the pulleys is 180° and the
coefficient of friction is 0.24. The shaft is made of plain carbon steel 30C8 having yield
strength as 400 MPa and factor of safety is 3. Determine shaft diameter on strength basis.
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36. How is the Resistance welding different than other Fusion welding processes? What s its
principle? Describe the Resistance welding process with the help of schematic diagram.
Also write its advantages & limitations.
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37. Michigan Manufacturing produces a product which has a 6-month demand cycle, as shown.
Each unit requires 10 worker-hours to be produced, at a labor cost of $6 per hour regular
rate (or $9 per hour overtime). The total cost per unit is estimated at $200, but units can be
subcontracted at a cost of $208 per unit. There are currently 20 workers employed in the
subject department, and hiring and training costs for additional workers are $300 per person,
whereas layoff costs are $400 per person. Company policy is to retain a safety stock equal
to 20 percent of the monthly forecast, and each month’s safety stock becomes the beginning
inventory for the next month. There are currently 50 units in stock carried at a cost of $2

per unit-month. Stockouts have been assigned a cost of $20 per unit-month.

January February March April May

June

Forecast demand 300 500 400 100 200
Workdays 22 19 21 21 22
Worker hr at 8/day 176 152 168 168 176

Three aggregate plans are proposed.

Plan 1. Vary the work-force size to accommodate demand.

Plan 2. Maintain a constant work force of 20, and use overtime and idle time to meet

demand.

Plan 3. Maintain a constant work force of 20, and build inventory or incur a stockout cost.

The firm must begin January with the 50-unit inventory on hand.

Compare the costs of the three plans and suggest the preferred plan.

300

20

160
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SPACE FOR ROUGH WORK




MR

50

SPACE FOR ROUGH WORK
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