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Enrollment No………………………. 

Diploma in Engineering (Polytechnic) 

Third Semester Main Examination, Dec-2020 

Material Technology [MED301] 

Branch-ME 

Time: 3:00 Hrs                                                                          Max Marks 70 

Note : Student should not write anything on question paper. 

           Question no. 1 is compulsory. Attempt any five questions from Q.2 to Q.9 

 

Q.1 Multiple choice Question / oLrqfu"B iz’u          [2x5=10] 

(i)  Which of the following impurity in cast iron makes it hard and brittle? 
 कच्चा लोहा निम्िनलनित में से कौि सी अशदु्धता को कठोर और भगंरु बिाता है? 

 (a) Silicon / नसनलकॉि   (b) Sulphur / सल्फर 

 (c) Manganese / मैंगिीज   (d) Phosphorus / फास्फोरस 

  

(ii)  Tensile strength of steel can be safely increased by 
 स्टील की तन्य शनि को सुरनित रूप से बढाया जा सकता है 

 (a) Adding carbon up to 2.8% 
 2.8% तक काबबि जोड़िा 

 (B) Adding carbon up to 6.3% 
 6.3% तक काबबि जोड़िा 

 (C) Adding carbon up to 0.83% 
 0.83% तक काबबि जोड़िा 

 (D) Adding small quantities of copper 
 ताबें की छोटी मात्रा में जोड़िा 

  

(iii)  Which of the following metal is used for nuclear energy? 
 परमाण ुऊजाब के नलए निम्िनलनित में से नकस धात ुका उपयोग नकया जाता है? 

 (a) Uranium     यूरेनियम   (b) Thorium    थोररयम 

 (c) Niobium    नियोनबयम   (d) All of these   

 

(iv) Cemented carbide tools are not found to be suitable for cutting 
 कटे हुए काबाबइड उपकरण काटिे के नलए उपयिु िहीं पाए जाते हैं 

 (a) Brass     पीतल    (b) Cast iron  कच्चा लोहा 

 (c) Aluminium  एल्यूमीनियम   (d) Steel   स्टील 
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(v) Y-alloy contains 

 Y- नमश्र धात ुशानमल हैं 

 (a) 3.5 to 4.5% copper, 0.4 to 0.7% magnesium, 0.4 to 0.7% manganese and rest 

 aluminium3.5 से 4.5%  

 ताबंा, 0.4 से 0.7% मैग्िीनशयम, 0.4 से 0.7% मैंगिीज और बाकी एल्यूमीनियम 

 (b) 3.5 to 4.5% copper, 1.2 to 1.7% manganese, 1.8 to 2.3% nickel, 0.6% each of 

 silicon, magnesium and iron, and rest aluminium 
3.5 से 4.5% ताबंा, 1.2 से 1.7% मैंगिीज, 1.8 से 2.3% निकल, 0.6% प्रत्येक नसनलकॉि, मैग्िीनशयम और लोहा, और 

बाकी एल्यूमीनियम 

 (c) 4 to 4.5% magnesium, 3 to 4% copper and rest aluminium 
 4 से 4.5% मैग्िीनशयम, 3 से 4% ताबंा और बाकी एल्यूमीनियम 

 (d) 5 to 6% tin, 2 to 3% copper and rest aluminium 
 5 से 6% नटि, 2 से 3% ताबंा और बाकी एल्यूमीनियम 

 

Q.2 (a) Enlist the important mechanical properties of material. 

 सामग्री के महत्वपूणब यांनत्रक गणुों को सूचीबद्ध करें। 

 (b) Enlist the important mechanical properties of material. 

 सामग्री के महत्वपूणब यांनत्रक गणुों को सूचीबद्ध करें। 

 

Q.3 (a) What is the need of impact test and how it is conducted in laboratory? 
 प्रभाव परीिण की आवश्यकता क्या है और यह प्रयोगशाला में कैसे आयोनजत की जाती है? 

        (b) What do you understand by Destructive and non-destructive testing? Enlist 

the type of non-destructive test. 
 नविाशकारी और नविाशकारी परीिण से आप क्या समझते हैं? गैर-नविाशकारी परीिण के प्रकार को सूचीबद्ध करें। 

  

Q.4 (a) What is Grain Growth? 
 अिाज वनृद्ध क्या है। 

 (b) Write note on dendritic growth process. 
 विृारोपण नवकास प्रनिया पर िोट नलिें। 

 

Q.5.  (a)  Explain properties in the effect of recrystallization on properties of metals. 
 धातुओ ंके गणुों पर पिुसंरचिा के प्रभाव में गणुों की व्याख्या करें। 

         (b)  Explain phase rule and also write its applications. 
 चरण नियम समझाए ंऔर इसके आवेदि भी नलिें। 

 

Q.6.  (a) How to correlate the mechanical properties of steel with carbon content. 

Explain in brief. 
 काबबि सामग्री के साथ स्टील के यांनत्रक गणुों को कैसे सहसंबंनधत करें। संिेप में समझाओ। 

         (b) Write down the main objectives of heat treatment. 
 गमी उपचार के मखु्य उद्देश्यों को नलिें। 

 



Page [3] 
 

Q.7  (a) What is normalizing process? 
 सामान्यीकरण प्रनिया क्या है? 

     (b) Write down a brief note on surface hardening. 
 सतह सख्त करि ेपर एक संनिप्त िोट नलिें। 

 

Q.8.   (a) Draw the TTT curve for austenite decomposition and level it. 
 ऑस्टेिाइट अपघटि के नलए टीटीटी वि बिाए ंऔर इसे स्तर दें। 

   (b) Explain the properties and uses of cast iron. 
 कच्चे लोहा के गणुों और उपयोगों की व्याख्या करें। 

Q.9.    (a) Give the brief description of hardening process.  
सख्त प्रनिया का संनिप्त नववरण दें। 

(b) Write down the advantages of case hardening process. 
केस सख्त प्रनिया के फायद ेनलिें। 

1 
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Enrollment No………………………. 

Diploma in Engineering (Polytechnic) 

Third Semester Main Examination, Dec-2020 

Manufacturing Processes [MED302] 

Branch-ME 

Time: 3:00 Hrs                                                                          Max Marks 70 
Note : Student should not write anything on question paper. 

           Question no. 1 is compulsory. Attempt any five questions from Q.2 to Q.9 

 

Q.1 Multiple choice Question / oLrqfu"B iz’u    [2×5=10] 

(i)  Main property of cutting fluid is- 
 rjy inkFkZ dks dkVus dh eq[; xq.k/keZ gS& 

 (a) Specific gravity/ fof'k"V xq#Ro  (b) Specific heat/ fof'k"V xehZ 

 (b) Ductility/ yphykiu   (c) Viscosity / fpifpikiu 

 

(ii)  A tool which is used to enlarge a previously drilled hole is known as- 
 ,d midj.k tks igys ls fMªy fd, x, Nsn dks cM+k djus ds fy, mi;ksx fd;k tkrk gS] ds :i esa 

 tkuk tkrk gS & 

 (a) Boring tool / cksfjax midj.k   (b) Turning tool / VfuaZx Vwy  

 (c) Form tool / Q‚eZ Vwy    (d) Facing tool / Qsflax Vwy 

 
(iii)  Which one of the following tapers is used for making shank of lathe centers- 
 [kjkn dsaæksa dh Vkax cukus ds fy, fuEufyf[kr esa ls dkSu lk Vkij ç;ksx fd;k tkrk gS& 

 (a) Jerno tapers /  tuksZ Vsij 

 (b) Non-standard taper / xSj&ekud 'kadq 

 (c) Brown and Sharp taper / czkmu vkSj rhoz 'kadq    

 (d) Morse standard taper / ekslZ ekud 'kadq 

  
(iv)  Slotter machine is specified by- 
 Ly‚Vj e'khu }kjk fufnZ"V fd;k tkrk gS& 

 (a) Table diameter / Vscy O;kl  

 (b) Maximum stroke of its arm/ vius gkFk dk vf/kdre LVªksd 

 (c) Number of stroke per minute/ çfr feuV LVªksd dh la[;k   

 (d) All of the above/ mijksDr lHkh 

 

(v)  Drill sleeve is used when the taper shank of the drill is- 
 fMªy vkLrhu dk mi;ksx rc fd;k tkrk gS tc fMªy dk Vsij 'kSad gksrk gS& 

 (a) Smaller than the machine spindle/ e'khu fLiaMy ls NksVk 

 (b) Larger than the machine spindle/ e'khu /kqjh ls cM+k 

 (c) Equal to the machine spindle/ e'khu /kqjh ds cjkcj 

 (d) None of the above/ mijksDr esa ls dksbZ ugha 
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Q.2 (a) Explain with neat sketch the cupola furnce. 
diksy QusZl ds LoPN Ldsp ds lkFk le>kb,\ 

(b) What is thermite welding? Explain with neat sketch. 

FkekZbV osfYMax D;k gS\ LoPN Ldsp ds lkFk le>kb,A 

 

Q.3 (a) What is the pattern allowance? Explain the different types. 
 iSVuZ HkRrk D;k gS\ fofHkUu izdkjksa dh O;k[;k dhft,A 

(b) What is application of forging? Discuss the various types of forging operation. 

QksftaZx dk mi;ksx D;k gS\ fofHkUu çdkj ds QksftaZx v‚ijs'ku ij ppkZ dhft,A 

 

Q.4 (a) What is hot and cold rolling techniques? Explain the difference in application. 

 xeZ vkSj BaMk jksfyax rduhd D;k gS\ mi;ksx esa varj crkb,A 

(b) What are the different types of roll mills? 

 jksy feyksa ds fofHkUu çdkj D;k gSa\  

 

Q.5  (a) Explain different types of gas welding flames with sketch. 

 Ldsp ds lkFk fofHkUu çdkj ds xSl osfYMax vkx dh O;k[;k dhft,A 

  (b) What is the ball press and explain the press operation? 
 xsan çsl D;k gS vkSj çsl v‚ijs'ku dh O;k[;k dhft,\ 

 

Q.6  (a) Explain the various types of casting process. 

  fofHkUu çdkj dh dkfLVax çfØ;k dh O;k[;k dhft,A 

   (b) State the essential properties of a molding sand. 

 eksfYMax jsr dh vko';d xq.kksa dks crkb,A 
 

Q.7  (a) Write the classification of moulding and casting processes. 

  eksfYMax vkSj dkfLVax çfØ;kvksa dk oxhZdj.k fyf[k,A 

(b) Describe in brief the equipment required for oxy-acetylene welding and cutting. 

  v‚Dlh&,flfVyhu osfYMax vkSj dkVus ds fy, vko';d midj.k la{ksi esa o.kZu dhft,A 

 

Q.8  (a) Compare the merits and demerits of using A.C and D.C Arc  

 welding. 

  ,lh vkSj Mhlh vkdZ osfYMax dk mi;ksx djus dh ;ksX;rk vkSj nks"kksa dh rqyuk dhft,A 

  (b) Explain the hot extrusion method with sketch. 

  Ldsp ds lkFk g‚V ,DlVªwtu fof/k le>kb,A 

 

Q.9  (a) Explain resistance welding, classify it and explain ‘butt resistance welding’. 

  çfrjks/k osfYMax le>kvks] bls oxhZ—r djsa vkSj 'cV çfrjks/k osfYMax' le>kb,A 

  (b) Explain the use of safety devices in a press. 

  ,d çsl esa lqj{kk midj.kksa ds mi;ksx dh O;k[;k dhft,A 
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Enrollment No………………………. 

Diploma in Engineering (Polytechnic) 

Third Semester Main Examination, Dec-2020 

Basic Electrical and Electronics [MED303] 

Branch-ME 

Time: 3:00 Hrs                                                                         Max Marks 70 

Note : Student should not write anything on question paper. 

           Question no. 1 is compulsory. Attempt any five questions from Q.2 to Q.8 

 

Q.1 Multiple choice Question / oLrqfu"B iz'u        [2×5=10] 
(i)  In oxy-acetylene welding the flame temperature is- 
 vkWDlh& ,flfVyhu esa osfYMax dh ykS dk rkieku gksrk gS& 

 (a) 1600-1700°C / fMxzh lsfYl;l  (b) 2000-2100°C  / fMxzh lsfYl;l 

 (c) 2500-2600°C / fMxzh lsfYl;l (d) 3200-3300°C  / fMxzh lsfYl;l 

  

(ii)  In oxy welding color of oxygen cylinder is-  
 vkWDlhtu flysaMj dk vkWDlh& ,flfVyhu osfYMax jax gS& 

 (a) Red / yky  (b) Maroon / yky jax 

 (c) Black / dkyh   (d) brown/ Hkqjk 

 

(iii)  Acetylene can be prepared by the chemical reaction between - 
 ,flfVfyu ds cht jklk;kfud izfrfdz;k nokjk rS;kj fd;k tk ldrk gS& 

 (a) Water and calcium carbide /  ikuh vkSj dSfy’k;e dkckZbM    

             (b) Water and calcium carbide /  ikuh vkSj dSfy’k;e dkcksZusV 

 (c) Hydrogen and calcium carbide/ gkbMªkstu vkSj dSfy’k;e dkckZbM  

              (d) Hydrogen and calcium carbide / gkbMªkstu vkSj dSfy’k;e dkcksZusV   
 

(iv)  Which of the following is an example of fusion welding-  
 fuEufyf[k res ls dksu Q;qtu osfyMax dk ,d mnkgj.k gS&  

 (a) Arc welding/ vkdZ osfyMax      

         (b) Forge welding / QkstZ osfyMax  

 (c) Resistance welding / izfrjks/k osfYMax    

 (d) Thermite welding with pressure / ncko ds lkFk FkekZbV osfYaMx  

 

(v)  Which of the following welding process is used for welding of sheet metals in 

automobile and air craft industries- 
fuEufyf[k res ls fdl osfYMax izfd;k dk mi;ksx vkWVkseksckby vkSj ,;j dkzQV mn~;ksxksa es 'khV /kkrqvks 

dh osfYMax ds fy,s fd;k tkrk gS& 

 (a) Shield metal arc welding / 'khYM esVy vkdZ osfYMax   

 (b) Gas tungsten arc welding / xSal VaXlVu vkdZ osfYMax 

 (c) Thermit welding / FkfeZV osfYMax  

 (d) Resistance welding / izfrjks/k osfYMax 
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Q.2 (a) What is source? Explain ideal current source and voltage source. 
 L=ksr D;k gS\ vkn'kZ orZeku l=ksr vkSj oksYVst L=ksr le>kvksA 

(b) State and explain Ohm s law. 
vkse dk fue; fyf[k, vkSj le>kb,A 

 

Q.3 (a) What is resistance? Explain series and parallel connection of resistance 
              izfrjks/k D;k gS\ izfrjks/k dh J`a[kyk vkSj lekukraj dusD’ku dh O;k[;k dhft,A 

 (b) Explain statement of KCL and KVL.  

 KCL  vkSj KVL ds dFku le>kvksA 

 

Q.4 (a) Write all loop equations for the circuit –lfdZV ds fy, lHkh yqi lehdj.k fyf[k,A 

 

 
 

 (b) Derive an expression of impedance and power factor of RLC series circuit with 

waveform  
             Rkjax ds lkFk vkj ,y lh J`[kyk lfdZV ds izfrck/kk vksj ikoj QSdVj dh vfHkO;fDr izkIr dhft,A 

 

Q.5 (a) What is power factor? Explain causes and effect of low power factor. 
Ikkoj QSDVj D;k gS\ de fctyh dkjd ds dkjd ds dkj.kks vkSj izHkko dh O;k[;k djsA 

 (b) Define and Explain/ ikfjHkkf"kr dhft, vkSj le>kb,& 

 (i) Impedance and reactance/ izfrjks/k izfrfdz;k vkSj izfrck/kk 

 

Q.6 (a) Define and Explain / ifjHkkf"kr dhft, vkSj le>kb,& 

 (i) Average value/ vkSlr eqY; (ii) R.M.S value/ vkj,e,l eqY; 

 (iii) Form factor/ QkeZ dkjd    (iv) Peak factor of AC / ,lh ek=k dk f'k[kj dkjd 

 (b) Explain methods of improving power factor. 
 fctyh dkjd esa lq/kkj ds rjhds crkb,A 

 

Q.7 (a) Write laws of electromagnetic induction (faraday law)  
 fon~;qr pqEcdh; izsj.k ¼QSjkMs ds dkuwu ½ ds dkuwu fyf[k,A 

 (b) Explain construction of D.C machines its main parts and their functions  
Mhlh e'khuks blds eq[; Hkkxks vkSj muds dk;skZ ds fuekZ.k dh O;k[;k djsA 

 

Q.8       (a) Explain classification of D.C machines derive EMF equation of DC motor 

             Mhlh e'khuks ds oxhZdj.k dh O;k[;k dhft,AA Mhlh eksVj ds izkIr EMF lehsdj.kA 

(b) Draw characteristics of D.C series and shunt motor write applications of D.C 

motor  
             Mh-lh Jqa[kyk vkSj 'kaV eksVj ds y{k.k cuk,aA Mh-lh eksVj ds vuqiz;ksx fyf[k,A 
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Enrollment No………………………. 

Diploma in Engineering (Polytechnic) 

Third Semester Main Examination, Dec-2020 

Mechanical Drafting & Auto CAD [MED304] 

Branch-ME 

Time: 3:00 Hrs                                                                          Max Marks 70 

 

Note : Student should not write anything on question paper. 

           Question no. 1 is compulsory. Attempt any five questions from Q.2 to Q.8 

 

Q.1 Multiple choice Question / oLrqfu"B ç’u       [2×5=10] 

(i)  The following is not included in title block of drawing sheet - 
 ड्राइंग शीट के शीर्षक ब्लॉक में निम्िनलनित शानमल िहीं ह ै- 

 (a) Sheet No/ शीट ि ं   (b) Scale/स्केल 

(c) Method of Projection/ प्रोजेक्शि की निनि (d) Size of sheet/ चादर का आकार  
 

(ii)  Which of the following represent reducing scale - 
 निम्िनलनित में से कौि सा पैमािे को कम करिे का प्रनतनिनित्ि करता ह ै- 

(a) 1:1/ 1: 1    (b) 1:2/1: 2 

(c) 2:1/ 2: 1    (d) 10:1/10: 1 
 

(iii)  In first angle projection method, object is assumed to be placed in - 
 पहले कोण प्रके्षपण निनि में, िस्त ुको अंदर रिा जािा मािा जाता ह ै- 

 (a) First quadrant/ प्रथम चतथुाांश    (b) Second quadrant/ दूसरा चतथुाांश  

 (c) Third Quadrant/ तीसरा चतथुाांश  (d) Fourth quadrant/ चौथा चतथुाांश 

 

(iv)  The following line is used for visible outlines - 
 निम्ि रिेा का उपयोग दृश्यमाि रूपरिेा के नलए नकया जाता ह ै- 

(a) Continuous thick/ लगातार मोटी होती ह ै (b) Continuous thin/ लगातार पतला 
 (c) Chain thin line/ चेि पतली रिेा  (d) Short zigzag thin/ छोटी झांझ पतली 

 

 (v)  The following line is used for dimension line - 
 निम्ि पंनि का उपयोग आयाम रिेा के नलए नकया जाता ह ै- 

(a) Continuous thick/ लगातार मोटी होती ह ै  (b) Continuous thin/ लगातार पतला 
(c) Chain thin line/ चेि पतली रिेा   (d) Short zigzag thin/ छोटी झांझ पतली 



Page [2] 

 

 

Q.2 (a) Define limit,fit and tolerance.Explain Hole base and shaft base system of 

tolerance. 
सीमा, निट और सनहष्णतुा को पररभानर्त करें । सनहष्णतुा के होल बेस और शाफ्ट बेस नसस्टम का निस्तार करें  

(b) How to dimension counter sunk and counter bore hole. Show by suitable 

sketch. 
आयाम काउंटरनसंक और काउंटरबोर छेद कैसे करें। उपयिु स्केच द्वारा नदिाए ं। 

 

Q.3 (a) Draw a pipe line diagram in which following fittings are to be shown 

with suitable symbols: Elbow,Union,Globe valve,plug,Tee,Cross,Reducer, 

Check valve, lateral,cap. 
एक पाइप लाइि आरिे बिाए ं नजसमें निम्िनलनित निनटंग उपयिु प्रतीकों के साथ नदिाए जाए:ं कोहिी, संघ, ग्लोब 

िाल्ि, प्लग, टी, क्रॉस, रड्ेयूसर, चेक िाल्ि, पार्श्ष, टोपी । 

 (b) Draw a single line welding symbols for edge welding and spot welding. 
 एज िेनल्डंग और स्पॉट िेनल्डंग के नलए एक नसंगल लाइि िेनल्डंग प्रतीक बिाए ं। 

 

Q.4 (a) Explain 5 modifies commands of Auto CAD with command line 

sequence with work space sketched example. 
कायष स्थाि स्केच नकए गए उदाहरण के साथ कमांड लाइि अिकु्रम के साथ ऑटो सीएडी के 5 संशोनित आदशेों को 

समझाए ं। 

(b) Draw the following orthographic views of an object shown in fig. 
(अंजीर में नदिाए गए ऑब्जेक्ट के निम्िनलनित ऑथोग्रानिक दृश्य बिाए ं।) 

(i) Sectional  front view / अिभुागीय सामिे दिेें 

(ii) Top view / शीर्ष दृश्य 

(iii) Side view / साइड से दृश्य 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q.5 (a) List main components of a CAD system. Explain graphical input and 

output devices. 
एक सीएडी प्रणाली के मखु्य घटक सूचीबद्ध करें । ग्रानिकल इिपटु और आउटपटु नडिाइस समझाओ । 
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(b) Explain with neat sketch; full section, half sections,revolved section, 

removed section and partial section. 
साि स्केच के साथ समझाओ; पूणष िंड, आिा िगष, िंनडत िंड, हटाया गया अिभुाग और आनंशक अिभुाग । 

 

Q.6 (a) Explain the following suitable diagram. 
निम्िनलनित उपयिु आरिे समझाओ । 

(i) Half sectioning / आिे सेक्शनिंग 

(ii) Offset sectioning / ऑफ़सेट सेक्शनिंग 

(b) Enlist and explain the necessity of the various information needed in a 

machine shop detail drawing. 
मशीि की दकुाि नििरण ड्राइगं में आिश्यक निनभन्ि जािकारी की आिश्यकता को सूचीबद्ध और समझाए ं। 

 
 

 

 

 
 

Q.7 (a) Explain the mirror and trim command of AutoCAD. 
आटोकाड के दपषण और निम कमांड की व्याख्या करें l  

(b) Write the auto CAD commands and its option to prepare the following. 
ऑटो सीएडी कमांड और निम्िनलनित तैयार करिे के नलए इसके निकल्प नलिें । 

 

 

 

 

 

 

 

 

 

 

 

Q.8 (a) Draw the geometrical tolerance symbols for flatness and symmetry. 

समतलता और समरूपता के नलए ज्यानमतीय सनहष्णतुा नचह्न बिाए।ं 
(b) Draw the profile of involute teeth for a gear having 25 teeth and a 

module pitch equal to 10 mm and assuming a pressure angle of 20°. 
25 दांत िाले नगयर के नलए दांतों को शानमल करि ेऔर 10 नममी के बराबर मॉड्यूल नपच और 20 नडग्री के दबाि कोण 

को ग्रहण करि ेके नलए दांतों की प्रोफ़ाइल बिाए ं। 
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Strength of Material [MED305] 
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Time: 3:00 Hrs                                                                          Max Marks 70 

Note : Student should not write anything on question paper. 

           Question no. 1 is compulsory. Attempt any five questions from Q.2 to Q.9 

 

Q.1        Multiple Choice Question / oLrqfu"B iz'u         [2×5=10] 

(i)  Strain energy is the- 
 ruko ÅtkZ gS& 

(a) Energy stored in a body when strained within elastic limits 
              ykspnkj lhek ds Hkhrj ruko gksus ij ,d 'kjhj esa laxzghr ÅtkZ  

(b) Energy stored in a body when strained upto the breaking of a specimen 
,d 'kjhj esa laxzghr ÅtkZ tc ,d uewus ds VwVus rd rukoiw.kZ gksrh gS 

(c) Maximum strain energy which can be stored in a body 
vf/kdre ruko ÅtkZ tks ,d 'kjhj esa laxzghr dh tk ldrh gS  

(d) Proof resilience per unit volume of a material   
,d lkexzh dh çfr ;wfuV vk; dk çek.k yphykiu 

  

(ii)  A vertical column has two moments of inertia (i-e- Ixx and Iyy ). The column  

 will tend to buckle in the direction of the- 

 ,d Å/kZ~ok/kj LraHk esa tM+rk ¼;kuh Ixx vkSj Iy½ ds nks {k.k gSaA d‚ye dh fn'kk esa cdlqvk gksxk 

 (a) Axis of load / yksM dh /kqjh&  

 (b) Perpendicular to the axis of load/ Hkkj ds v{k ds yacor 

 (c) Maximum moment of inertia / tM+rk dk vf/kdre {k.k  

 (d) Minimum moment of inertia / tM+rk dk U;wure {k.k 

  

(iii)  The neutral axis of the cross &section a beam is that axis at which the bending  

 stress is 
 Ø‚l&lsD'ku dh ,d che dk rVLFk v{k og v{k gS ftl ij >qdus okyk ruko gksrk gS 

 (a) Zero/ 'kwU;     (b) Minimum/ U;wure 

 (c) Maximum/ T;knk ls T;knk  (d) Infinity/ vuUrrk 

  

(iv)  Euler’s formula holds good only for 
 ;wyj dk Q‚ewZyk dsoy blds fy, vPNk gS 

 (a) Short columns/ NksVs d‚ye  

 (b) Long columns/ yacs d‚ye 

 (c) Both short and long columns / nksuksa NksVs vkSj yacs d‚ye   

 (d) Weak columns / detksj LraHk 
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(v)  The object of caulking in a riveted joint is to make the joint 

 ,d la;qä esa caulking dk mís'; la;qä cukuk gS 

 (a) Free from corrosion / {kj.k ls eqä   (b) Stronger in tension / ruko esa etcwr 

 (c) Free from stresses / rukoksa ls eqä  (d) Leak &proof / fjlko jfgr 

  

Q.2 (a) Describe various mechanical properties of materials 
 lkefxz;ksa ds fofHkUu ;kaf=d xq.kksa dk o.kZu dhft,A  

(b) Explain the terms strain, Shear strain, young’s modulus and modulus of rigidity. 
शब्द तनाव, शीयर तनाव, यवुा मॉड्यूलस और कठोरता के मॉड्यूलस की व्याख्या करें। 

 

 

Q.3 (a) Determine the total compression of a bar made up of three circular cross sections 

as shown in figure 1 and the diameters being 10 mm, 20mm and 30 mm 

respectively. Take Es=210 GPa, Eb=105 GPa and Ec=100 GPa. 
 fp= 1 esa fn[kk, x, vuqlkj vkSj O;kl Øe’k% 10 feeh vkSj 30 feeh ds vuqlkj rhu ifji= ikj 

vuqHkkxksa ls cus ,d ckj ds dqy laihM+u dk fu/kkZj.k dhft,A ,,l== 210 thih,] bZch = 105 thih, 

vkSj bZlh =100 thih, fyft,A 

 

(b) What do you mean by principal planes and principal stresses- The stresses on 

two perpendicular planes through a point in a body are 30 MPa and 15 MPa both 

tensiles along with a shear stress of 25 MPa Find. 
          çeq[k foekuksa vkSj çeq[k rukoksa ls vkidk D;k eryc gSA 'kjhj esa ,d fcanq ds ek/;e ls nks yacor    

 foekuksa ij ruko 25 ,eih, ds drjuh ruko ds lkFk 30 ,eih, vkSj 15 ,eih, nksuksa rU;rk,a gSaA[kkst 

(a) The magnitude and direction of principal stresses/ çeq[k ruko dh ifjek.k vkSj fn'kk 

(b) The planes of Maximum shear stress/ vf/kdre drjuh ruko ds foeku 

 

Q.4 (a) Derive the relation:- / laca/k çkIr dhft,%& 

 
𝜎 

𝑌
 = 

𝑀

𝐼
 = 

𝐸

𝑅
  For simple bending. 

(b) A 280mm*120mm*10mm I beam in to be used as a cantilever of 3-6 m length- 

Find the uniformly distributed load which can be carried safety if the permissible 

stress is 125 MPa. 

 ,d 280 feeh * 120 feeh * 10 feeh eSa che 3-6 ehVj yackbZ ds ,d cantilever ds :i esa bLrseky 

fd;k tk jgk gSA leku :i ls forfjr yksM ik,a ftls vuqefr nh tk ldrh gS ;fn vuqer ruko 125 

,eih, gSA 
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Q.5 (a) What is the assumption made in the theory of torsion? 
Vksjlu ds fl)kar dh D;k /kkj.kk gS\ 

(b) Develop an expression for strain energy in a shaft subjected to torsion 
 Vksjlu ds v/khu ,d 'kk¶V esa ruko ÅtkZ ds fy, ,d vfHkO;fä fodflr dhft,A 

 

Q.6 (a) What do you mean by Theories of failure? what is their importance. 
 foQyrk ds fl)karksa ls vkidk D;k eryc gS\ mudk egRo D;k gSA 

(b) What is meant by equivalent length of columns? What are its values for different 

end conditions of column. 
d‚ye dh lerqY; yackbZ ls D;k eryc gS\ d‚ye dh fofHkUu var fLFkfr;ksa ds fy, ;g ewY; D;k gSaA 

 

Q.7 (a) A shaft transmits 280 Kw of power at 160 rpm. Determine - 
,d 'kk¶V 160 vkjih,e ij 280 fdyks fctyh dk çlkj.k djrk gSA fu/kkZfjr djsa & 

(i) The diameter of solid shaft to transmit the power / fctyh lapkfjr djus ds fy, Bksl 

'kk¶V dk O;kl   

(ii) The inner and outer diameter of a hollow shaft if the ratio of inner to the outer 

diameter in 2/3 

,d [kks[kys 'kk¶V dk vkarfjd vkSj ckgjh O;kl ;fn vkarfjd O;kl ds vuqikr 2/3 esa gksrk gSA 

(b) A tension bar taper from (d+a) diameter to (d&a) diameter. Prove that the error 

 involved in using the mean diameter to calculate the young modulus is (10a/d)^2 

 percent. 

,d ruko ckj ¼Mh+ +,½ O;kl ls ¼Mh&,½ O;kl rd VsaMjA ;g crk,a fd ;qok e‚Mîwyl dh x.kuk djus ds 

fy, vkSlr O;kl dk mi;ksx djus esa 'kkfey =qfV ¼10 , / Mh½ ^ 2 çfr'kr gSA 
 

Q.8 (a) Derive the equation for principal stresses from a given two dimensional stress  

element. 
 fdlh fn, x, nks vk;keh ruko rRo ls çeq[k ruko ds fy, lehdj.k çkIr dhft,A 

(b) A beam of length ‘l’ and hinged at the two ends carries a clockwise couple M at 

a distance ‘a’ from the left hand end Determine the slope at each end the deflection 

at the point of application of couple. Also deduce the expression for slope and 

deflection if couple act at mid span of beam.    

yEckbZ ^,^ dk ,d che vkSj nks fljksa ij fVdk gqvk ,d ck,a gkFk ds var ls ,d nwjh ^,^ ij ?kM+h dh 

fn'kk esa ,e dks ys tkrk gSA tksM+s ds vkosnu ds fcanq ij çR;sd Nksj ij <yku dk fu/kkZj.k dhft,A 

vxj dqN che ds e/; dky esa dk;Z djrs gSa rks <yku vkSj fo{ksi.k ds fy, vfHkO;fä dks Hkh de 

dhft,A 

 

Q.9 (a) A closed coiled helical spring has its free length as 120mm it absorbs 40 N&m of 

energy when fully compressed and the coil are in contact. The mean coil diameter is 

80mm. Determine the diameter of steel wire required and number of coil, if 

maximum shear stress is to be 120MPa, G=80GPa. 
,d can d‚by okys gsfydy olar esa 120 feeh ds :i esa bldh fu%'kqYd yackbZ gksrh gS tc ;g iwjh 

rjg laihfM+r gksrh gS vkSj d‚by laidZ esa gksrh gS rks ;g 40 ,u&,e ÅtkZ dks vo'kksf"kr djrh gSA 

vkSlr rkj O;kl 80 feeh gSA ;fn vf/kdre drjuh ruko 120 ,eih,] th ¾ 80 thih, gksuk pkfg, rks 

bLikr rkj ds O;kl vkSj rkj dh la[;k dk O;kl fu/kkZfjr dhft,A 

(b) Deduce an expression for allowable tungsten moment of a thin walled tube  

Also find an approximate Expression for strength weight ratio of such tube. 
,d iryh nhokj okyh Vîwc ds Lohdk;Z VaxLVu iy ds fy, ,d vfHkO;fä dks de dhft,A ,slh Vîwc 

ds rkdr otu vuqikr ds fy, vuqekfur vfHkO;fä Hkh ik,aA 


