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TEST SERIES|CE | ENGINEERS PRIDE (By- IITian & I.E.S.- B. CHAND) 

SSC-JE MAINS 2018 (Test – 01 | 03.11.2019) 
Maximum Marks: 300 | Time: 120 Minutes| Real Exam Date- 29th Dec 2019 

Attention:  

1. Paper consist of Part A Civil and structural, part B electrical and part C mechanical and only 

one part is to be attempted as per option given in the application form.  Candidates should 

attempt 5 questions in all.  Questions carry equal marks  

2. Each candidate will be given one answer book  

3. Answers to all questions must be written in one language that is either in English or in Hindi 

according to the option given by the candidate in her/his application form.  Candidates are not 

allowed to write the answers partly in English and partly in Hindi  

4. Candidates must write their name, roll number, ticket number, name of the examination and 

subject at the prescribed place on the cover page of the answer book. Candidates must also put 

their signature and left-hand thumb impression on the cover page at the prescribed place.  The 

above instructions must be fully complied with failing which the answer book will not be 

evaluated and zero mark will be awarded  

5. No credit will be given for answers written in a language other than the one opted by the 

candidate  

6. Necessary tables of IS 456 :2000 code of practice is given at the end of the Part A for use 

of candidates attempting Civil and structural part  

7. Mobile phones and wireless communication devices are completely banned in the examination 

hall /rooms.  Candidates are advised not to keep mobile phones and other wireless 

communication devices with them, even switching it off, in their own interest. Failing to comply 

with this provision will be considered as using unfair means in the examination and action will be 

taken against them including cancellation of their candidature 

Q1. (a) A steel bar 2 m long and 40 mm in diameter is subjected to an axial pull of 80 kN. 

Find the length of the 20 mm diameter bore, which should be centrally carried out, 

so that the total elongation should increase by 20% under the same pull. Take E for 

the bar material as 200-GPa. 

[Marks-20] 
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Q1. (b) A crane chain having an area of 7.25 cm2 carries a load of 15 kN. As it is being 

lowered at a uniform rate of 50 m per minute, the chain gets jammed suddenly, at 

which time the length of chain unwound is 12 m. Estimate the stress induced in 

chain due to sudden stoppage. Neglect weight of chain. Assume E= 2.1 × 10^5 

N/mm2. 

[Marks-20] 

Q1. (c) Through stress-strain diagram of a ductile material explain: Yield stress. Rupture 

strength and Proof stress. 

[Marks-20] 

Q2. (a) A simply supported beam 5 m long is loaded with a uniformly distributed load of 10 

kN/m over a length of 2 m as shown in figure. 

 

[Marks-20] 

Q2. (b)  The strain measurements from a rectangular strain rosette were 

 and . Find the magnitude and 

direction of principal strains. If  and ,find the principal 

stresses. 

[Marks-25] 

Q2. (c) A square hole is punched out of circular lamina, the diagonal of the square being 

the radius of the circle as shown in given figure.  Find the centre of gravity of the     

remainder if r is the radius of the circle.                                                          [Marks-15] 

 

 

                        

 

6 6

0 45600 10 , 500 10− − =   =  6

90 200 10− = 

5 22 10  N/mm= E 0.3 =

C 

2 m 

10 kN/m 

2 m 1 m 

5 m 

A D B 

A B r 



 

ENGINEER’S PRIDE | By- IITian & I.E.S.-B CHAND SIR | India’s Most Honest and Advanced Institute for IAS, IFS, 

IES, GATE, SSC-JE, State AEn/JE | Class Room/Office Address-C-225, Ganesh Marg, C-Block, Mahesh Nagar (400 

Meter from Riddhi Siddhi Tiraha), Gopal Pura Mode (between Gandhi Nagar Railway Station and Durga Pura Railway 

Station), Jaipur, Rajasthan, 9660807149, 7014320833, 8448449932 

P a g e  3 | 5 

 

 

Q3. (a) At a certain cross-section, a circular shaft 90 mm in diameter is subjected to a BM 

of 3 kNm and twisting moment of 6 kNm. Find the principal stresses induced in the 

section using maximum normal stress theory. 

[Marks-20] 

 

Q3. (b) A cylindrical Shaft made of steel for which the tensile yield strength 550 MPa 

is subjected to static loads consisting of a bending moment of 700 kNmm and 

torsion of 400kNmm. Determine the diameter of shaft for a factor of safety equal 

to 1.5 if E = 200 GPa and Poisson's ratio v = 0.25; Adopt maximum shear stress 

failure theory. 

[Marks-20] 

Q3. (c) Describe any “five” Theories of Failure (Elastic) giving necessary formulae. 

[Marks-20] 

Q4. (a) A circular log of timber has diameter D. Determine the dimension of the strongest 

rectangular section, one can cut from this log. 

[Marks-20] 

Q4. (b) A beam of square section of the side 'a' is placed such that (i) two sides are 

horizontal (ii) one diagonal is horizontal. Find the ratio of the moments of 

resistance of the section in two positions for same permissible bending stress. 

[Marks-20] 

Q4. (c)  A vertical cylindrical steel storage tank has 30 m diameter and the same is filled up 

to a depth of 15 m with the gasoline of relative density 0.74, If the yield stress for 

steel is 250 MPa, find the thickness required for the wall plate. Adopt a factor of 

safety of 2.5 and neglect localized bending effects, if any. 

[Marks-20] 

Q5. (a)  Calculate the diameters of two solid shafts to transmit 200 horse power (metric) 

each without exceeding a shear stress of 700 kg/cm2. One of these shafts operates 

at 20 rpm and the other at 20,000 rpm. (1 mHP= 0.735 KW) 

[Marks-20] 

=yσ
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Q5. (b) An aluminium shaft with a constant diameter of 50 mm is loaded by torques 

applied to gears attached to it as shown in figure below. Using G = 28 GPa, 

determine the relative angle of twist of gear D relative to gear A. 

 

[Marks-20] 

Q5. (c) State the failure of columns with relevant equations related to stress. 

[Marks-20] 

Q6. (a) In a compound spring consisting of two concentric close-coiled helical springs, the 

inner spring has 10 turns of 7.2 mm diameter steel bar coiled to a mean diameter 

of 100 mm, and the outer spring has 8 turns of 8 mm diameter bar coiled to a mean 

diameter of 125 mm. The uncompressed axial lengths of inner and outer springs 

are 80 mm and 75 mm respectively. The compound spring is placed between a pair 

of two parallel plates and compressed until the distance between the two plates 

reduces to 65 mm. Determine 

(a) the load applied to the plates and 

(b)the maximum stress developed in each spring. The modulus of rigidity is 82 GPa. 

[Marks-20] 

Q6. (b) A steel specimen of 12 mm diameter extends by 6.31 × 10-2 mm over a gauge 

length of 150 mm when subjected to an axial load of 10 kN. The same specimen 

undergoes a twist of 0.50 and a length of 150 mm over a twisting moment of 10 N-

m. Using the above data, determine the elastic constants E, , G and K. 

[Marks-20] 
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Q6. (c) A solid steel shaft 120 mm diameter and 1.5 m long is used to transmit power from 

one pulley to another. Determine the maximum strain energy that can be stored in 

the shaft if maximum allowable shear stress is 50 MPa. Take shear modulus as 80 

GPa. 

[Marks-20] 

 

 

Important 

1. Error Free and detailed Solution of this Paper is available on Engineers Pride Android 

APP at Rs 5/- Only. Hurry-UP now before the expiry of this Offer. 
App Link https://play.google.com/store/apps/details?id=com.engineerspride.org&hl=en 

 

2. Error Free and Detailed Video Solutions of all the Previous Years of SSC-JE Mains 

2004-Current Year are available at Rs 100/- Only Per Subject. (Most demanded 

Online Course of Engineers Pride) 

 

3. Join SSC-JE Mains 2018 Test Series Now 

Option 01 15 Subject-wise and 05 Full Syllabus 
Tests Papers and Detailed Error Free 
Solutions in READABLE FORMAT 

Price- Rs 100/- Only 

Option 02 15 Subject-wise and 05 Full Syllabus 
Tests Papers and Detailed Error Free 
Solutions in PRINTABLE FORMAT 

Price- Rs 2000/-  
 

Option 03 05 Mixed and 05 Full Syllabus Tests 
Papers and Detailed Error Free Solutions 
in PRINTABLE FORMAT 

Price- Rs 1000/-  
 

Note- Option 01 is available only on Engineers Pride Android APP. Option 02 & 03 

are available in both Online and Offline Mode. In the Online MODE Complete 

Conversion will be done on Phone and Email. In option 02 & 03 Answer Sheets will 

checked by Experts and result will be published. 

 

4. Detailed and In-depth Video Lectures of all the Technical Civil Engineering Subjects 

are available on Engineers Pride Android APP at Rs 500-1000/- Only per subject.  

 

5. Why to trust ENGINEERS PRIDE? No need to trust Engineers Pride. Always take 

demo of each and everything and then go subject-wise. As per Students, EP is the 

only Coaching Institute of India that maintain very high transparency in its work. 

https://play.google.com/store/apps/details?id=com.engineerspride.org&hl=en

