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WEST BENGAL STATE UNIVERSITY 

B.A./B.Sc. Honours 1st Semester Examination, 2020, held in 2021 

ECOACOR02T-ECONOMICS (CC2) 

MATHEMATICAL METHODS FOR ECONOMICS-I 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. pািnক সীমার মধ°s সংখ°ািট পূণ�মান িনেদ�শ কের।  
Candidates should answer in their own words পরীkাথ�ীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ° 
and adhere to the word limit as practicable. উtর কিরেব। 

All symbols are of usual significance. 

1. Answer any five questions from the following:
িনmিলিখত েয-েকােনা পাঁচিট  pেűর উtর দাওঃ 

2×5 = 10

(a) Enumerate all the subsets of the set }0,9,5,1{S . 
}0,9,5,1{S -এই ‘েসট’-এর সবকিট সাবেসট েলেখা। 

(b) Obtain the explicit functions for the following implicit function: 
িনmিলিখত অnিনর্িহত অেপkকিটর সুsŶ অেপkকgিল িনণর্য় কেরাঃ 
 043 22 xy  
Are these explicit functions single valued? 
এই সুsŶ অেপkকgিল িক একক মূলয্বান অেপkক ? 

(c) What is linear dependency of vectors? Explain with example. 
েভkেরর সরলৈরিখক িনভর্রতা িক ? উদাহরণসহ িবেųষণ কেরা। 

(d) Distinguish between global maxima and local maxima. 
‘Global maxima’ এবং ‘local maxima’-র মেধয্ পাথর্কয্ িনrপণ কেরা। 

(e) If the domain of the function xy 35  is a set }91|{ xx , find the range of 
the function and express it as a set.  
যিদ xy 35  অেপkকিটর অĀল হয় েসট }91|{ xx , তেব তার িবsার িনণর্য় কেরা এবং 
েসট িহসােব েদখাও। 

(f) )2)(1(
)(

2

xx
xxf . At which values of x  the function is discontinuous? 

x -এর েকান ্  মানgিলেত 
)2)(1(

)(
2

xx
xxf  অেপkকিট িবিcn ? 

(g) Suppose labour is the only variable factor of production. Calculate the average 
variable cost when average productivity of labour is 15 and wage rate is 60.  
মেন কেরা েকােনা উৎপাদেনর একমাt পিরবতর্নশীল উপাদান হল Ëম। যিদ Ëেমর গড় উৎপাদনশীলতা 
15 ও মজুিরর হার 60 টাকা হয় তেব গড় পিরবতর্নশীল বয্য় িনণর্য় কেরা। 
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(h) Consider a two-good world with goods 1x  and 2x  that sell at prices 1p , 2p  
respectively. Suppose that a consumer with money income M  has the following 
demand function for 1x : 

 2
1

2
1 p

Mpx  

Show that if money income and both prices increase by the same proportion then 
the demand for the good will remain same. What is its implication? 
ধর, dই dবয্ িবিশŶ পৃিথবীেত 1x  এবং 2x  dবয্ dিট যথাkেম 1p  ও 2p  দােম িবkয় হয়। ‘ M ’ 
আিথর্ক আয় িবিশŶ েkতার 1x  dেবয্র চািহদা অেপkকিট হলঃ 

 2
1

2
1 p

Mpx  

েদখাও েয, যিদ েkতার আয় এবং dিট dেবয্র দাম একই হাের বােড় তেব dবয্িটর চািহদা অপিরবিতর্ত 
থাকেব। এর তাৎপযর্ িক ? 

  
2. Answer any four questions from the following: 

িনmিলিখত েয-েকােনা চারিট  pেűর উtর দাওঃ  

5×4 = 20

(a) Derive the expression for a level curve corresponding to the utility function 
22),( yxyxUU . Hence determine its shape and curvature. 

উপেযাগ অেপkক 22),( yxyxUU -এর েলেভল েরখােক িকভােব pকাশ করেব ? এই 
েরখািটর আkিত ও বkতা িনণর্য় কেরা। 

1+2+2

(b) Show that in a two good world, expenditure share weighted sum of income 
elasticities is unity and show that the two goods cannot be ‘Superior’ 
simultaneously.  
েদখাও েয dই dবয্ িবিশŶ পৃিথবীেত খরেচর অংেশর ওজেন pকািশত আয়গত িsিতsাপকতার সমিŶ 
এেকর সমান এবং েদখাও েয dিট dবয্ একই সেñ ‘Superior’  হেত পাের না। 

3+2

(c) Given the production function 2
1

2
1

LKQ  and 4.RsKp , 8.RsLp  derive the 
equation of the total cost function. 
উৎপাদন অেপkকিট যিদ 2

1
2
1

LKQ  হয় ও 4.RsKp , 8.RsLp  হয় তেব েমাট বয্য় 
অেপkকিট িনণর্য় কেরা। 

5

(d) The marginal cost function of a firm manufacturing shoes is 26106 xxMC . 
The total cost of producing a pair of shoes is Rs. 40. Find the total cost (TC) and 
average cost (AC) functions of the firm. 
জুেতা উৎপাদনকারী একিট ফােমর্র pািnক বয্য় অেপkকিট হলঃ 26106 xxMC . যিদ এক 
েজাড়া জুেতা উৎপাদন করেত 40 টাকা খরচ হয় তেব ফামর্িটর েমাট বয্য় (TC) এবং গড় বয্য় (AC) 
অেপkক িনধর্ারণ কেরা। 

5

(e) Suppose the demand function is given by qP 38  and the cost function is 
qC 23 . Find out the profit maximizing level of output and price. What is the 

amount of profit? 
ধরা যাক চািহদা অেপkক qP 38  এবং বয্য় অেপkক qC 23 . মুনাফা সেবর্াcকরণ 
উৎপাদেনর পিরমাণ ও দাম িনণর্য় কেরা। মুনাফার পিরমাণ কত ? 

3+1+1
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(f) (i) Show that ⎥
⎦

⎤
⎢
⎣

⎡
105
65

A   and 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

4
1

4
1

10
3

2
1

X  are inverse of each other.

  

 েদখাও েয ⎥
⎦

⎤
⎢
⎣

⎡
105
65

A  ও 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

4
1

4
1

10
3

2
1

X  িবপরীতমুখী ময্াি¹k। 

3+2

 
(ii)  Given ⎥

⎦

⎤
⎢
⎣

⎡
43
21

C  and ⎥
⎦

⎤
⎢
⎣

⎡
76
10

D , show that CDCD)( , where C  

 denotes transpose of matrix C . 

 েদওয়া আেছ েয, ⎥
⎦

⎤
⎢
⎣

⎡
43
21

C  এবং ⎥
⎦

⎤
⎢
⎣

⎡
76
10

D ,  েদখাও েয, CDCD)(  েযখােন 

 C  হল ময্াি¹k C -এর ¹াnেপাজ। 

  
3. Answer any two questions from the following: 

িনmিলিখত েয-েকােনা dিট  pেűর উtর দাওঃ  

10×2 = 20

(a) Specify the characteristics of the labour supply function of an individual having 
the utility function defined for a time period of one day given by 

248 LLYLU  where L  denotes leisure hours and Y  denotes income. What 
will be the nature of the labour supply function if the utility function is changed 
to LYU ? 

একজন বয্িkর একিদেনর উপেযািগতা অেপkক হল 248 LLYLU  েযখােন L  ঐ বয্িkর 
�দিনক িবËােমর সময় এবং Y  Ëমলb আয়। ঐ বয্িkর Ëেমর েযাগান অেপkেকর �বিশŶয্gিল সুিনিদর্Ŷ 
কেরা। েযাগান অেপkেকর আkিত িকrপ হেব যিদ উপেযািগতা অেপkকিট হয় LYU ? 

6+4

(b) (i) Construct ordinary and compensated demand function for 1x  from the utility 
function 2212 xxxu .   

 িনেচর উপেযাগ অেপkক েথেক 1x -এর Ordinary এবং Compensated চািহদােরখা িনrপণ 
কেরাঃ  

  2212 xxxu  

5+5

 (ii) Show that ordinary demand curve will have greater demand elasticity than 
 compensated demand curve. 

 েদখাও েয Ordinary চািহদােরখার চািহদা িsিতsাপকতা Compensated চািহদােরখার 
 িsিতsাপকতার েচেয় েবিশ। 

(c) (i) Using matrix inversion method determine the values of 1x , 2x , 3x  from the 
following system of equations: 

 ময্াি¹k িবপরীতকরেণর সাহােযয্ িনmিলিখত সমীকরণgিল েথেক 1x , 2x , 3x -র মান িনণর্য় কেরাঃ 

  
543
1232
854

321

321

321

xxx
xxx
xxx

 

5+5
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 (ii)  Use Cramer’s rule to solve the equations for the unknowns x , y  and z . 

  Cramer-এর িনয়েমর সাহােযয্ সমীকরণgিলর x , y  ও z -এর মান িনণর্য় কেরাঃ 

  
czyx
bzyx
azyx

 

(d) (i) Derive the conditions under which the utility function 21 xxAu  satisfies the 
‘law of diminishing marginal utility’. 

 উপেযাগ অেপkক 21 xxAu -এর েkেt ‘kমhাসমান pািnক উপেযািগতার িনয়ম’ পািলত 
হেত হেল িক িক শতর্ পূরণ হওয়া pেয়াজন ? 

3+7

 (ii) Show that diminishing marginal utility is neither necessary nor sufficient 
condition for the convexity of indifference curve. 

 েদখাও েয kমhাসমান pািnক উপেযািগতা িনরেপk েরখার মূলিবnুর িদেক উtল হওয়ার 
pেয়াজনীয় বা যেথŶ শতর্ েকানিটই নয়। 

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 1st Semester Examination, 2020, held in 2021 

CMSACOR02T-COMPUTER SCIENCE (CC2) 

COMPUTER SYSTEM ARCHITECTURE 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 
All symbols are of usual significance. 

 Answer Question No. 1 and any four questions from the rest  

1. Answer any four questions from the following: 2×4 = 8 

(a) What are the differences between Computer Architecture and Computer 

Organization? 

 

(b) What do you mean by opcode?  

(c) What is a micro-operation?  

(d) What is the advantage of Gray Code?  

(e) What is Immediate Addressing mode?  

(f) If (211)x = (152)8, then find the value of x.  

(g) Describe the function of program counter.  

   

2.  (a) Draw a flowchart of Booth’s Algorithm for two’s complement multiplication and 

give an example. 

(3+2)+3 

(b) What are the ranges of positive no. and negative no. that can be represented in the 

IEEE 754 format? 

 

   

3.  (a) What is pipelined architecture? Compare it with parallel architecture. (3+3)+2 

(b) Realise a X-OR gate with four 2-input NOR gates only (show only the diagram).  

   

4.  (a) To support the branching instruction, which addressing mode is suitable? Explain 

it with an example. 

4+2+2 

(b) What do you mean by locality of reference?  

(c) What is associative memory?  

   

5.  (a) Design and explain 4 bit magnitude comparator circuit with suitable diagram. 4+4 

(b) Design a 4 bit binary ring counter with J.K. flip-flop.  
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6.  (a) Draw and explain the logic circuit of 4 bit left shift register.  6+2 

(b) Find out the simplified form of following logical expression using K-map: 

 15),14,12,9,7,5,4,(3D),C,B,F(A  

 

   

7.  (a) What do you mean by addressing mode? 2+(2×3) 

(b) Briefly explain the following addressing modes:  

 (i) Immediate mode 

(ii) Register mode 

(iii) Indirect address mode. 

 

   

8.   Explain the DMA mechanism with suitable Block Diagram. 8 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 

(at in proper address). Students are strongly advised not to submit multiple copies of the 

same answer script. 

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 1st Semester Examination, 2020, held in 2021 

CEMACOR02T-CHEMISTRY (CC2) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 Answer any three questions taking one from each unit  

 UNIT-I  

1.  (a) Starting from the Maxwell speed distribution formula find an expression for the most 

probable speed of gas molecules properly mentioning the justifications involved 

therein. 

3 

(b) According to the energy equipartition principle the   value of a non-linear molecule 

NM x  is found to be 1.167. Find x  assuming ideal behaviour  

(here )Vp CC . 

2 

(c) The binary collision frequency for collision between identical molecules  

is given as 

21
82

2

1 B
















m

Tk

AAZ


 where   is effective collision cross-section,  is 

number density of gas molecules and m is mass of each molecule. Find the unit  

of AAZ . 

2 

(d) The van der Waals constants a  and b  may be determined from any of the two pairs 

of critical parameters )and( cc pT  or )and( cc VT . Which one is more suitable for 

experimental determination of the constants? — Justify. 

2 

(e) How is the van der Waals equation of state modified in the limit of very high 

pressure? Determine the Boyle temperature of the gas in this limit. 

1+3 

   

2.  (a) Maxwell speed distribution formula of gas at temperature T is given as 

 
Tkmcxec

Tk

m
cf B

2 2

23

B2
4)(














  

(kB is Boltzmann constant, m  is mass of each molecule) 

(i) State the physical significance of )(cf  

(ii) Find x using only dimensional argument. 

1+2 

(b) Explicitly differentiate between Maxwell speed distribution and Maxwell velocity 

distribution. 

2 

(c) Show that the fraction of molecules of an ideal gas with speeds in the range mpc  to 

mpc0001.1  is constant for a given gas at a given temperature ( mpc  denotes the most 

probable speed).  

3 

(d) State the Law of corresponding states. 1 
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(e) For a van der Waals gas the critical temperature is 32.1°C and the critical pressure is 

50.0 atm. Calculate the van der Waals constants and the molecular diameter. Clearly 

mention the assumption(s), if any, in your calculation.  

3+1 

   

 UNIT-II  

3.  (a) 
pqH   for a process in which the pressure is not constant throughout but only the 

initial and final pressures are same. Justify or criticize. 

2 

(b) Show that the work-done in a reversible adiabatic expansion of an ideal gas can be 

given as   
1






ffii VpVp
w  )( Vp CC . 

2 

(c) For which of the following systems is the system’s energy conserved in every 

process: 

(i) a closed system;   (ii) an open system;  

(iii) an isolated system;  (iv) a system enclosed in adiabatic walls? 

2 

(d) A mole of water vapour initially at 200°C and 1 bar undergoes a cyclic process for 

which J338w  . Find q  for this process. 

2 

(e) For a cyclic process one can write   dwdq . Does it indicate that heat is 

completely converted to work? — Justify. 

2 

(f) (i)  Represent the Carnot cycle on a T versus S diagram with proper explanation. 

Express the efficiency of the cycle in terms of the ratio of the areas under the 

curves with proper explanation. 

2 

 (ii) Express the Carnot cycle on a H versus S diagram citing proper reasons. 2 

(g) State Hess’s law of constant heat summation and justify the same from 

thermodynamic viewpoint. 

2 

   

4.  (a) Prove that 0)()( 






pT Tp
T  where  is the coefficient of thermal expansion and 

T  is the isothermal compressibility. 

2 

(b) Is it always correct to write dTCdU V ? — Justify. 2 

(c) Show that   pT
V

TV
U

Vp pCC )()(




  . 3 

(d) Explicitly justify that entropy is related to unavailable work. 2
2
1  

(e) (i) The efficiency of a Carnot cycle can be enhanced by lowering the temperature of 

the cold heat bath or increasing the temperature of the hot heat bath. Clearly 

justify which choice you would prefer. 

2
2
1  

 (ii) The efficiency of a Carnot engine remains unchanged when the temperatures of 

the hot and cold heat baths are increased by 200 K and 100 K, respectively. If the 

temperature of the hot bath is increased by 100 K at fixed temperature of the cold 

bath, the efficiency is increased by 20%. Find the working temperature limit for 

the Carnot engine. 

2 

(f) At 25°C at constant volume the following data are given: 

 2C6H6 + 15O2  ⟶ 12CO2 + 6H2O (l) ΔU =  1550 kcal 

 2C2H2 + 5O2  ⟶ 4CO2 + 2H2O (l) ΔU =  650 kcal 

Calculate the heat of formation of benzene from acetylene. 

2 
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 UNIT-III  

5.  (a) For a zero-order reaction plot the variation of concentration of reactants and products 

with time. 

2 

(b) On doubling the initial concentration of the reactant the half-life period of the 

reaction is doubled. What is the order of the reaction? 

2 

(c) For the mechanism  

 A ⟶ B (rate constant 1k ) 

 A ⟶ C (rate constant 2k )  

Find an expression for the overall activation energy if the overall rate constant is 

given as 21 3kkk  . Mention the assumption(s) in your answer, if any. 

3 

(d) State whether the following statements are True or False: 

(i)  Since the concentrations of reactants decrease with time, the rate r of a reaction 

always decreases as time increases.  

(ii)  The rate of any chemical reaction should always increase with rise of 

temperature. 

(iii)  Activation energies are never negative. 

(iv)  In homogeneous catalysis, a catalyst does not appear in the overall reaction but 

does appear in the rate law.  

4 

   

6.  (a) For a gas phase reaction 2HI ⟶ H2 + I2, the rate constants are 3108.1  and 

1134 smoldm104.7   at 700 K and 500 K, respectively. Find the activation energy 

and the pre-exponential factor. Can you predict the order of the reaction (with 

justification)? 

3 

(b) Explain how you would distinguish between the following two reactions: 

(i)  A ⟶ B and A ⟶ C with rate constants 1k  and 2k , respectively )( 21 kk   

(ii)  A ⟶ B + C with rate constant 3k . 

2
2
1  

(c) For the following mechanism write the overall reaction and identify with reasons 

each species as reactant, intermediate, product or catalyst. 

 A + B ⟶ C + D 

 2C ⟶ F 

 F + B ⟶ 2A + G 

3 

(d) Write down the Arrhenius equation in the context of dependence of rate constant of a 

reaction on temperature and justify the physical significance of the terms involved. 
2

2
1  

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 

exam. University / College authorities will not be held responsible for wrong submission (at in 

proper address). Students are strongly advised not to submit multiple copies of the same answer 

script. 

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 1st Semester Examination, 2020, held in 2021 

BOTACOR02T-BOTANY (CC2) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

 GROUP-A  

1. Answer all questions briefly from the following: 1×3 = 3 

(a) How many stereoisomers are possible for a carbohydrate with six chiral centers?  

(b) Name a non-protein enzyme and the reaction it catalyses.  

(c) What do you mean by Gibbs free energy?  

   

2. Answer any four questions from the following:  3×4 = 12 

(a) Write a note on the mechanism of buffer action. 3 

(b) What is epimer? Name and draw the structure of two epimers of D-Glucose. 1+2 

(c) Name one aromatic amino acid. ―The peptide bond is rigid and planar‖ —Explain 

the statement. 

1+2 

(d) Compare among A-, B- and Z-DNA on the basis of base pairs per helical turn, 

nature of helix and topology of groove. 

3 

(e) ATP is called the ―Energy Currency of the cell‖ — Justify the statement. 3 

(f) What are Omega fatty acids? Why are they important? 3 

   

3. Answer any one question from the following: 5×1 = 5 

(a) Write the classification of carbohydrate with example in brief. 5 

(b) Draw and mention the unique features of Lineweaver-Burk plot for competitive 

inhibition and noncompetitive inhibition. 

5 

   

 GROUP-B  

4. Answer all questions briefly from the following: 1×3 = 3  

(a) What is nucleoid?  

(b) Mention the chemical nature of middle lamella.  

(c) State an evidence in favour of semiautonomous nature of chloroplast.  
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5. Answer any four questions from the following:  3×4 = 12 

(a) Distinguish between microfilaments and microtubules. 3 

(b) Write down the role of cholesterol on membrane fluidity and importance of 

membrane fluidity. 

3 

(c) Mention types of protein glycosylation with their site of occurrence. What is the 

significance of KDEL sequence in protein trafficking? 

2+1 

(d) Write down the major differences between peroxisome and lysosome. 3 

(e) What are lamins? State the functions of NPC. 3 

(f) Illustrate the different steps of co-translational translocation with suitable diagram 

and proper labelling. 

3 

   

6. Answer any one question from the following: 5×1 = 5 

(a) Discuss in brief molecular organization of chromatin with proper diagram. 2+3 

(b) What is MPF? What role does it play in regulation of the cell cycle? 5 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 

of exam. University / College authorities will not be held responsible for wrong submission 

(at in proper address). Students are strongly advised not to submit multiple copies of the 

same answer script. 

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.A. Honours 1st Semester Examination, 2020, held in 2021 

BNGACOR02T-BENGALI (CC2) 

pাগাধুিনক বাংলা সািহত° পাঠ 

Time Allotted: 2 Hours Full Marks: 50 
pািnক সীমার মধ°s সংখ°ািট pেűর মান িনেদ�শ কের। 

পরীkাথ�ীেদর িনেজর ভাষায় যথা সmব শbসীমার মেধ° উtর িদেত হেব। 

১। pিতিট একক �থেক একিট  কের pű িনেয় �মাট চারিট  pেűর উtর দাওঃ (অনিধক ৩০০ শেb) ১০×৪ = ৪০

 একক - ১
(ক) অিভসার কােক বেল ? �তামার পাঠ°পদ অবলmেন এই পযর্ােয়র কাব°েসৗnযর্ িবচার কেরা। ২+৮

 অথবা
(খ) �বŹব পদাবলীর পĀরস সmেকর্ সংেkেপ আেলাচনা কের মধুর রেসর �ËŸt িনেদর্শ কেরা। ১০

  
 একক - ২

(গ) বাঙািলর ঘেরর কথাই বড় হ’�য় �দখা িদেয়েছ শাk পদgিলেত — পাঠ°পদ অবলmেন মnব°িটর সাথর্কতা 
িবচার কেরা। 

১০

 অথবা
(ঘ)  ‘‘আমায় �দও মা তিবলদারী, 

 আিম িনমক  ্হারাম নই শìরী।’’ 
— পদকতর্া �ক ?  �কান  ্ পযর্ােয়র পদ ? মােয়র কােছ ভk-কিবর �য অনুেযাগ ব°k হেয়েছ, পদিট 
অনুসরেণ তার srপ িবেųষণ কেরা। 

১+১+৮

  
 একক - ৩

(ঙ) dঃখ দািরেd°র িচt অìেন অসাধারণ দkতা সেttও dঃখবাদ নয়, জীবনরেসর উপেভাগ-ই কিবকìেণর 
sভাবধমর্ — চčীমñেলর আেখিটক খč অনুসরেণ মnব°িটর সাথর্কতা িবচার কেরা। 

১০

 অথবা
(চ) মুরাির শীল চিরtিট তার �গাŸীজীবনেক আËয় কেরই উjjল হ’�য় উেঠেছ। — আেলাচনা কেরা। ১০

  
 একক - ৪

(ছ) �চতন°ভাগবেতর আিদখেčর দশম অধ°ােয় ‘িব˂িpয়া পিরচয় বণর্ন’ অংশিটর পিরচয় দাও। pসñত, 
িব˂িpয়া চিরt সৃিŶেত বৃnাবন দােসর দkতা িবচার কেরা। 

১০
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 অথবা
(জ) �চতন°ভাগবেতর আিদখেčর অনুসরেণ Ëীৈচতন° মহাpɏর �শশব-বাল°-�কেশার লীলার বণর্নায় বৃnাবন 

দােসর kিতt কতখািন তা বিুঝেয় দাও। 
১০

  
২। িনmিলিখত �য-�কােনা dিট  pেűর সংিkp উtর দাওঃ (অনিধক ১৫০ শেb) ৫× ২= ১০

(ক)  ‘িসnু িনকেট যিদ  কČ ǖকায়ব
  �কা দূর করব িপয়াসা॥’ 
— পদকতর্া �ক ? �কান  ্ পযর্ােয়র পদ ? উdৃতাংশিটর তাৎপযর্ �লেখা। 

১+১+৩

  
(খ)  ‘ওের নবমী িনিশ, না হইও �র অবসান’ 

— পদকতর্া ও পযর্ােয়র নাম উেlখ কের উdৃত অংেশর তাৎপযর্ ব°াখ°া কেরা। 
১+১+৩

  
(গ)  ‘শাǖড়ী ননদী নািহ নািহ �তার সতা।

 কার সেñ dnd কির চk �কিল রাতা॥’ 
— �ক, কােক কথাgিল বেলেছ ? pসñ উেlখ কের ব°াখ°া কেরা। ‘রাতা’ শেbর অথর্ িক ? 

১+১+২+১

  
(ঘ)  ‘অতএব তীথর্ নেহ �তামার সমান।

 তীেথর্র পরম tিম মñল pধান॥’ 
— �ক, কােক কখন এই উিkিট কেরেছন ? 

১+১+৩

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end of 
exam. University / College authorities will not be held responsible for wrong submission (at in 
proper address). Students are strongly advised not to submit multiple copies of the same 
answer script. 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 1st Semester Examination, 2020, held in 2021 

ZOOACOR02T-ZOOLOGY (CC2) 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
 Candidates should answer in their own words and adhere to the word limit as practicable. 

 All symbols are of usual significance. 

1. Answer any eight questions from the following: 2×8 = 16 

(a) What is survivorship curve?  

(b) What do you mean by exponential growth?  

(c) Compare between habitat and niches.  

(d) What is carrying capacity?  

(e) What do you mean by population dispersal?  

(f) Differentiate between r and k selection strategies.  

(g) Explain Gause’s competitive exclusion principle.  

(h) What is ecological efficiency?  

(i) Name a (0/+) and a (+/+) biotic interactions.  

(j) What do you mean by reverse ecological pyramids?  

(k) What is endangered species? Give example from Indian birds.  

(l) What do you mean by species richness?  

   

2. Answer any three questions from the following: 3×3 = 9 

(a) State the monoclimax and polyclimax theory. 3 

(b) Differentiate between grazing and detritus based food chain. 3 

(c) Distinguish between Aut-ecology and Syn-ecology. 3 

(d) Compare between national park, sanctuary and biosphere reserve. 3 

(e) Define life table. State different parameters of a dynamic life table. 1+2 

   

3. Answer any three questions from the following: 5×3 = 15 

(a) Define logistic growth model. Describe different phases of a logistic growth 

curve with proper diagram. 

1+4 

(b) What are density dependent factors? How do they regulate population? 2+3 

(c) How many biosphere reserves are found in India? State their names and 

distribution. Why is Sunderban considered as biosphere reserve? 

1+2+2 
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(d) Explain the Y-shaped energy flow model with proper diagram. 5 

(e) What is Eltonian pyramid? Describe the different types of Eltonian pyramid with 

suitable diagram. 

1+4 

(f) Write briefly about the “Wildlife Protection Act, 1972”. 5 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 

of exam. University / College authorities will not be held responsible for wrong submission 

(at in proper address). Students are strongly advised not to submit multiple copies of the 

same answer script. 

 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.A. Honours 1st Semester Examination, 2020, held in 2021  

PLSACOR02T-POLITICAL SCIENCE (CC2) 

CONSTITUTIONAL GOVERNMENT AND DEMOCRACY IN INDIA 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. pািnক সীমার মধ°s সংখ°ািট পূণ�মান িনেদ�শ কের।  
Candidates should answer in their own words পরীkাথ�ীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ° 
and adhere to the word limit as practicable. উtর কিরেব। 

1. Answer any five questions from the following: (Within 30 words each) 
িনmিলিখত �য-�কােনা পাঁচিট  pেűর উtর দাওঃ (pিতিট ৩০ শেbর মেধ°) 

2×5 = 10

(a) What do you mean by the word “We the people of India”?
‘‘আমরা ভারেতর জনগণ’’ কথািটর অথর্ tিম িক �বােঝা ? 

(b) Why the fundamental rights are designated as ‘fundamental’ in the Indian 
Constitution?  
ভারতীয় সংিবধােন বিণর্ত �মৗিলক অিধকারgিলেক ‘‘�মৗিলক’’ বলার কারণ িক ? 

(c) Name any two writs to ensure the fundamental rights of the citizens of India.  
ভারেতর নাগিরকেদর �মৗিলক অিধকার বলবৎ করার জন° �য-�কােনা dিট �লেখর নাম �লেখা। 

(d) What is the purpose of the formation of the Inter-State Council?  
আnঃরাজ° পিরষদ গঠেনর উেdশ° িক ? 

(e) Write any two items included in the Union List.  
�কndীয় তািলকার অnɏর্k �য-�কােনা dিট িবষেয়র উেlখ কেরা। 

(f) What is Money Bill?  
অথর্ িবল িক ? 

(g) State the composition of the Lok Sabha. 
�লাকসভার গঠন �লেখা। 

(h) What do you mean by collective responsibility of the Council of Ministers? 
মntী পিরষেদর �যৗথ দািয়tশীলতা বলেত িক �বােঝা ? 

(i) Mention two functions of the Chief Minister as the leader of the State Council of 
Ministers.  
রাজ° মntীসভার �নতা িহেসেব মুখ°মntীর dিট কাজ উেlখ কেরা। 
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2. Answer any two questions from the following: (Within 100 words each) 

িনmিলিখত �য-�কােনা dিট  pেűর উtর দাওঃ (pিতিট ১০০ শেbর মেধ°) 
5×2 = 10

(a) Briefly discuss the Preamble to the Constitution of India. 
ভারতীয় সংিবধােনর psাবনািট সংেkেপ আেলাচনা কেরা। 

(b) Differentiate between the Fundamental Rights and Directive Principles. 
�মৗিলক অিধকার ও িনেদর্শমূলক নীিতর মেধ° পাথর্ক° িনেদর্শ কেরা। 

(c) Write a short note on Inter-State Council. 
আnঃরাজ° পিরষেদর উপর একিট টীকা �লেখা। 

(d) What do you mean by National Emergency?
জাতীয় জrির অবsা বলেত িক �বােঝা ?  

  
3. Answer any three questions taking one question from each module: 

(within 350 words each) 

pিতিট মিডউল �থেক একিট  কের pű িনেয় িনmিলিখত �য-�কােনা িতনিট  pেűর  উtর দাওঃ  
(pিতিট ৩৫০ শেbর মেধ°) 

10×3 = 30

 MODULE-I 
(a) Explain the Right to Freedom of Religion as enumerated in the Constitution of 

India. 
ভারতীয় সংিবধােন বিণর্ত ধমর্ীয় sাধীনতার অিধকারিট আেলাচনা কেরা। 

(b) Analyze the significance of the Directive Principles of State Policy. 
রাŷ পিরচালনার িনেদর্শমূলক নীিতgিলর তাৎপযর্ িবেųষণ কেরা। 

   
 MODULE-II 

(c) Explain the nature of the Indian Federation. 
ভারতীয় যুkরােŷর pkিত আেলাচনা কেরা।  

(d) Evaluate the Centre-State Administrative relations. 
�কnd-রাজ° pশাসিনক সmকর্িটর মূল°ায়ন কেরা। 

  

 MODULE-III 
(e) Discuss the emergency powers of the President of India. 

ভারেতর রাŷপিতর জrির অবsা সংkাn kমতা আেলাচনা কেরা। 
(f) Discuss the composition and functions of the Supreme Court of India.  

ভারেতর সুpীম �কােটর্র গঠন ও কাযর্াবলী আেলাচনা কেরা। 
  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 ––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 1st Semester Examination, 2020, held in 2021 

PHSACOR02T-PHYSICS (CC2) 

MECHANICS 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

Answers must be precise and to the point to earn credit. 

All symbols are of usual significance. 

 Question No. 1 is compulsory and answer any two from the rest  

1. Answer any ten questions from the following: 2×10 = 20 

(a) A solid spherical ball rolls on a table. What fraction of its total kinetic energy is 

rotational? 

 

(b) What is the significance of ―quality factor‖?  

(c) A 5 kg stone is dropped on a nail and drives the nail 0.025 m into a piece of 

wood. If the stone is moving at 10 m/s, when it hits the nail, calculate the average 

force exerted by the stone on the nail. 

 

(d) A particle of mass 𝑚 is moving in a circular path of radius r such that its 

centripetal acceleration a varies with time t as 22rtka  , where k is a constant. 

Calculate the power delivered to the particle by the forces acting on it. 

 

(e) A ball is dropped from a height h. When it bounces off the floor, its speed is 80% 

of what it was just before it hit the floor. Determine the height up to which the 

ball will now rise. 

 

(f) Find the ratio of the radii of gyration of two objects, one of which is a solid 

sphere and the other is a thin spherical shell, both having same mass and same 

radius. 

 

(g) A particle of unit mass undergoes one-dimensional motion such that its velocity 

varies according to nxxv  )( , where   and n are constants, and x is the 

position of the particle. Obtain the acceleration of the particle as a function of x. 

 

(h) What is the difference between angle of twist and angle of shear?  

(i) What is a cantilever? What is its difference with an ordinary lever?  

(j) A satellite of mass m orbits a planet of mass M in a circular orbit of radius R. Find 

out the time required for one revolution of the satellite around the planet. 

 

(k) A wire of length L and radius r is elongated by applying a force. If the volume of 

the wire remains unchanged during the process, then determine the Poisson’s 

ratio of the material of the wire. 

 

(l) What are the differences between ―streamline‖ flow and ―turbulent‖ flow of 

fluid? 

 

(m) Using Lorentz transformation relations express )( 222 tcx   in terms of 

transformed spacetime coordinates ),( tx  . 
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(n) A particle moves on the x-axis according to the equation tBAx sin . Show 

that this is a simple harmonic motion. 

 

   

2.  (a) In a nonrelativistic, one dimensional collision, a particle of mass 2m collides with 

a particle of mass m initially at rest. If the particles stick together after the 

collision, what fraction of the initial kinetic energy is lost in the collision? 

3 

(b) The smallest and the largest speeds of a satellite are given by minv  and maxv  

respectively. The time period is T. Show that the semi major axis of the elliptic 

orbit is given by maxmin
2

vv
T


. 

3 

(c) A cylinder is released from rest from the top of an inclined plane of angle 𝜃. If the 

cylinder rolls without slipping through a distance l, what will be its final speed? 

4 

   

3.  (a) Derive the continuity equation for fluid motion, clearly describing the notations 

used. 

4 

(b) The potential of an object is given by 32 45)( xxxU  . Determine the positions 

where the object is in equilibrium and find the nature of the equilibria. 

2+2 

(c) If the speed of water in pipe with a diameter of 12 cm is 10 cm/s, what is the 

speed of water in a pipe with a diameter of 8 cm? 

2 

   

4.  (a) State the postulates of Galilean relativity. State the postulates of special theory of 

relativity. 

2+2 

(b) Two inertial frames S and S  move with respect to each other with a constant 

speed 0.8c along the common y-axis. Write down the Lorentz transformation 

equations between the S and S  frames. 

3 

(c) Determine the theoretically admissible range of values of the Poisson’s ratio. 3 

   

5.  (a) Determine the gravitational potential at a distance r from the centre, inside a 

homogeneous solid sphere of radius R and mass M. 

4 

(b) For a damped harmonic oscillator the equation of motion is given by 

 0
2

2

 xk
dt

dx

dt

xd
m   

Using the solution of the above equation, calculate 

(i) The period of oscillation. 

(ii) The number of oscillations in which its mechanical energy will drop to one-

half of its initial value. 

(iii) The quality factor. 

 Given that kg25.0m , kg/s7.0  and N/m85k . 

2+2+2 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-

mail / Whatsapp to their own respective colleges on the same day / date of 

examination within 1 hour after end of exam. University / College 

authorities will not be held responsible for wrong submission (at in proper 

address). Students are strongly advised not to submit multiple copies of the 

same answer script. 

 

 ––––×––—  
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WEST BENGAL STATE UNIVERSITY 

B.A. Honours 1st Semester Examination, 2020, held in 2021  

PHIACOR02T-PHILOSOPHY (CC2) 

WESTERN LOGIC-I 
Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. pািnক সীমার মধ°s সংখ°ািট পূণ�মান িনেদ�শ কের।  
Candidates should answer in their own words পরীkাথ�ীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ° 
and adhere to the word limit as practicable. উtর কিরেব। 

All symbols are of usual significance. 

 GROUP-A 
1. Answer any five questions from the following:

িনmিলিখত েয-েকােনা পাঁচিট  pেűর উtর দাওঃ 
2×5 = 10

(a) What is the negation of a tautology? Why?
একিট sতঃসতয্ বােকয্র িবrd বাকয্ কী ও েকন ? 

(b) Define Material Implication. 
বstগত pিতপিtর সংjা দাও। 

(c) What is propositional function? Give an example of it.
বচনােপkক কােক বেল ? বচনােপkেকর একিট উদাহরণ দাও। 

(d) What is truth-functional connective?
সতয্ােপk েযাজক কােক বেল ? 

(e) If Fqp  ½ , then determine the truth value of the statement: 
   )()( pqqp ¬º¬  

যিদ Fqp  ½  হয়, তেব )()( pqqp ¬º¬ -এর সতয্মূলয্ িনধর্ারণ কেরা। 
(f) Define ‘ � ’ by truth-table. 

সতয্সারণীর সাহােযয্ ‘ � ’ এর সংjা দাও। 
(g) When is an argument invalid? 

একিট যুিk কখন অৈবধ হয় ? 
(h) If “ QP º ” is true, then determine the truth-value of  “ )(~ QP � ”. 

“ QP º ” সতয্ হেল  “ )(~ QP � ” এর সতয্মূলয্ িক ? 
(i) Symbolise the following: 

pতীকািয়ত কেরাঃ 
(i) p is the necessary and sufficient condition of q. 
 p q এর পযর্াp আবিশয্ক শতর্। 
(ii) p if q 
 p যিদ q 
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(j) Give two logical equivalences of the proposition ‘ BA ¬ ’ in terms of (I) ‘ º ’ and 
‘~’, (II) ‘˅’ and ‘~’. 
‘ BA ¬ ’ এই বচেনর dিট েযৗিkক সমমান বচন দাও (I) ‘º ’ ও ‘~’ এর dারা, (II) ‘˅’ ও ‘~’ এর 
dারা। 

(k) If A and B is true and X and Y is false, then what will be the truth-value of 
)~( BBx ½¬ . 

যিদ A ও B সতয্ হয়, এবং X  ও Y  িমথয্া হয় তাহেল )~( BBx ½¬ -এর সতয্মূলয্ িক হেব ? 

(l) State the rule of Absorption (Abs). 
Absorption (Abs)-এর নীিতিট েলেখা। 

  
 GROUP-B 

2. Answer any two questions from the following: 
িনmিলিখত েয-েকােনা dিট  pেűর উtর দাওঃ  

5×2 = 10

(a) What are the differences between exclusive disjunction and inclusive disjunction? 
িবসংবাদী এবং অিবসংবাদী ‘অথবা’-র পাথর্কয্ েদখাও। 

(b) What is counter example? Explain with example. 
বাধক দৃŶাn কােক বেল ? উদাহরণ সহ বয্াখয্া কেরা। 

(c) Distinguish between Rules of Inference and Rules of Replacement. 
অনুমােনর সূt ও pিতsাপেনর সূেtর মেধয্ পাথর্কয্ কেরা। 

(d) Explain the method of Indirect Proof with an example. 
একিট উদাহরেণর সাহােযয্ পেরাk pমাণ পdিত বয্াখয্া কেরা। 

(e) Distinguish between a truth-functional compound statement and a non-truth 
functional statement. 
সতয্ােপk েযৗিগক বাকয্ ও অসতয্ােপk েযৗিগক বােকয্র মেধয্ পাথর্কয্ িনণর্য় কেরা। 

(f) What is Conditional Proof? Explain with example. 
উদাহরণসহ pাকিlক pমাণ পdিত কােক বেল উদাহরণসহ বয্াখয্া কেরা। 

  
 GROUP-C 

3. Answer any two  questions from the following: 
িনmিলিখত েয-েকােনা dিট  pেűর উtর দাওঃ 

15×2 = 30

(a) Determine whether the following statement forms are tautology, self-
contradictory or contingent by means of truth table: 
সতয্সারণীর সাহােযয্ নীেচর বাকয্াকারgিল sতঃসতয্, sতঃিমথয্া না আপিতক তা িনণর্য় কেরাঃ 
(i) )]([)]([ rpqrqp ¬¬�¬¬  

(ii) ])[(])[( rpqrqp ¬¬�¬¬  

(iii) )()]~(~)[( qpqpqp ��º½º  

3×3=9
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(b) Use truth-table to determine the validity or invalidity of the following arguments 
(any two): 
সতয্সারণীর সাহােযয্ িনmিলিখত যিুkgিলর �বধতা বা অৈবধতা িনণর্য় কেরাঃ (েয-েকােনা dিট ) 
(i) TSR ¬½ )(  

 )( SRT º¬  

? )()( SRSR ½¬º  

(ii) )()( JIJI º¬½  

 )(~ JI ½  

? )(~ JI º  

(iii) If the weather is cold or the sky is cloudy then either we go for shopping or 
we go for swimming. It is not the case that if we do not go for shopping then 
the sky is not cloudy. So, either the weather is cold or we go for swimming. 

 যিদ আবহাওয়া ঠাčা থােক অথবা আকাশ েমঘাcn থােক তেব আমরা েকনাকািট করেত যাই 
অথবা সাঁতার কাটেত যাই। এমন নয় েয, যিদ আমরা েকনাকািট করেত না যাই, তেব আকাশ 
েমঘাcn থােক না । সুতরাং, হয় আবহাওয়া ঠাčা থােক অথবা আমরা সাঁতার কাটেত যাই। 

3+3

  
4.  (a) Why is truth tree method called a decision procedure? 

সতয্শাখী পdিতেক েকন িনণর্য় পdিত বলা হয় ? 

3

(b) Determine whether the following statements are tautologous or not by using truth 
tree method: 

সতয্শাখী পdিতর সাহােযয্ িনmিলিখত বাকয্gিল sতঃসতয্ িকনা েদখাওঃ 
(i) )]&([ BBAA ���  

(ii) )]()[()( CACBBA �����  

4+4

(c) Use truth tree method to determine whether the following set of propositions is 
consistent. 

সতয্শাখী পdিত pেয়াগ কের িনেmাk বচনgিল সংগিতপূণর্ িকনা িনধর্ারণ কেরাঃ 
 )( QP ��  
 QP ��  
   QP ��  

4

  
5.  (a) How can the consistency of a set of sentences be determined by using truth-tree 

method? 
সতয্শাখী পdিত pেয়াগ কের িকভােব একgc বােকয্র সংগিতপূণর্তা িনণর্য় করা যায় ? 

3

  
(b) Use truth-tree method to test the validity of the following arguments: 

সতয্শাখী পdিত pেয়াগ কের িনmিলিখত যুিkgিলর �বধতা িবচার কেরাঃ 
(i) CBA �)&(  
 )(/ DCBDA ½�?��  
(ii) CA �  
 CBACB �½?� )(/  

4×3=12
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(iii) Moriarty will escape unless Holmes acts. We shall rely on Watson only if 
Holmes does not act. Therefore, if Holmes does not act, Moriarty will escape 
unless we rely on Watson. 

 মিরয়ািটর্ এিড়েয় চলেব যিদ না েহামস ্  কাজ কের। আমরা ওয়াটসেনর উপর িনভর্র করেত পারব, 
েকবল যিদ েহামস  ্ কাজ না কের। সুতরাং, যিদ েহামস  ্ কাজ না কের, তেব মিরয়ািটর্ এিড়েয় চলেব 
যিদ না আমরা ওয়াটসেনর উপর িনভর্র কির। 

  
6. Construct formal proof of validity of any three from the following arguments: 

(Do not use C.P. or I.P.) 
িনmিলিখত েয-েকােনা িতনিট  যিুkর আকারগত �বধতা pমাণ কেরাঃ 
(C.P. বা I.P. বয্বহার করা যােব না) 
(i) )()( AAZZ ¬¬¬  
 )()( ZZAA ¬¬¬  
? AA ¬  
(ii) )()( EIMW ¬º¬  
 IW ½  
 )~()~( MIEW ¬º¬  
? ME ~�  
(iii) WWRR ?¬½ /)~(  
(iv) Socrates drank Hemlock. Therefore, either Athenians were happy or not. 
 সেkিটস েহমলক পান কেরিছেলন। অতএব, এেথনীয়রা হয় সুখী িছল অথবা সুখী িছল না। 

5×3 = 15

  

7.  (a) Use the method of conditional Proof to prove the validity of the following 
argument: 
pাকিlক pমাণ পdিতর সাহােযয্ িনmিলিখত যুিkিটর �বধতা pমাণ কেরাঃ 
 SE ¬  
 )( NSE ¬¬  
 )( FNS ¬¬  

? FE ¬  

4

(b) Use the method of Indirect Proof to prove the validity of the following argument: 
পেরাk pমাণ পdিতর সাহােযয্ িনmিলিখত যিুkিটর �বধতা pমাণ কেরাঃ 
 )()( GFED ¬¬½  
 GFDHG ?º¬½ /)()(~  

3

(c) Prove the invalidity of the following arguments by the method of assigning truth 
values: (any two) 
সতয্মূলয্ আেরাপ পdিতর সাহােযয্ িনেচর যুিkgিলর অৈবধতা pমাণ কেরাঃ (েয-েকােনা dিট ) 
(i) )( PWE ½¬  
 )()( DPOW ¬º¬  
 ET ¬  
 HG ~¬  
 DO ~~ º  

? T  

4+4
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(ii) )( MLK º¬  
 KNL ~)( ½¬  
 )~( NPO ½¬  
 QQP ~)(~ º½  
 MPR ~)~( ½½  
? RK ¬  
(iii) If Julia is intelligent and studies deeply, then she will get good grades and 

pass her courses. If Julia studies deeply but lacks intelligence, then her 
efforts will be appreciated and if her efforts are appreciated, then she will 
pass her courses. If Julia is intelligent, then she studies deeply. Therefore, 
Julia will pass her courses. 

 যিদ জুিলয়া বুিdমতী হয় এবং গভীরভােব পড়ােশানা কের, তাহেল েস ভােলা েgড পােব এবং পাস 
করেব। যিদ জুিলয়া গভীরভােব পড়ােশানা কের, িকnt বুিdেত খােটা হয় তাহেল তার pেচŶা মলূয্ 
পােব, এবং যিদ তার pেচŶা মূলয্ পায় তাহেল েস পাস করেব। যিদ জুিলয়া বুিdমতী হয় তাহেল 
েস গভীরভােব পড়ােশানা করেব। সুতরাং জুিলয়া পাস করেব। 

  
8. Answer any three questions from the following:

িনmিলিখত েয-েকােনা িতনিট  pেűর উtর দাওঃ 
5×3 = 15

(a) Use truth-tree method to determine whether the following statements are 
equivalent: 
সতয্শাখী পdিত pেয়াগ কের িনmিলিখত বাকয্gিল সমাথর্ক িকনা, িনণর্য় কেরাঃ 
 BABA ��� &),(  

(b) Use the method of indirect proof to prove that the following statement is 
tautologous: 
পেরাk pমাণ পdিতর সাহােযয্ pমাণ কেরা েয িনmিলিখত বচনিট sতঃসতয্ঃ 
 )(~)( CABA ¬½¬  

(c) Use the method of conditional proof to verify that the following is a tautology: 
pাকিlক pমাণ পdিতর সাহােযয্ িনmিলিখত বাকয্িট েয sতঃসতয্, তা pমাণ কেরাঃ 
 )]()[(])[( CDADCBA ¬¬¬¬¬½  

(d) If TCBA  ,,  and FZYX  ,,  then determine the truth-value of the following: 

যিদ CBA ,,  সতয্ হয় এবং ZYX ,,  িমথয্া হয় তেব িনmিলিখতgিলর সতয্মূলয্ িনণর্য় কেরাঃ 
(i) )]~([ PYYP ½¬¬  
(ii) )]()[( ZYYAX ¬º¬¬   

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 

  to their own respective colleges on the same day / date of examination within 1 hour 
  after end of exam. University / College authorities will not be held responsible for wrong 
  submission (at in proper address). Students are strongly advised not to submit multiple 
  copies of the same answer script. 

 
––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours 1st Semester Examination, 2020, held in 2021 

MTMACOR02T-MATHEMATICS (CC2) 

Time Allotted: 2 Hours  Full Marks: 50 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words as far as practicable. 

 All symbols are of usual significance. 

Answer Question No. 1 and any five from the rest 

1. Answer any five questions from the following: 2×5 = 10 

(a) Show that one of the values of 4
3

4
3

)31()31( ii    is  4
3

3 . 
 

(b) Find the equation whose roots are roots of the equation 0183 23  xxx  each 

increased by 1. 

 

(c) If a, b, c, d are positive real numbers, not all equal, prove that 

)(5555 dcbaabcddcba  . 

 

(d) Prove that 1832  nn  is divisible by 64 for all natural numbers n.  

(e) Give an example of a relation on the set of positive integers, which is reflexive 

and transitive but not symmetric. 

 

(f) Show that the relation )}7,5(),3,5(),5,3(),3,1{(  on the set }7,5,3,1{A  

does not satisfy symmetry and transitivity. 

 

(g) Determine the rank of the matrix 






















414

112

211

. 

 

(h) Find a row-reduced matrix which is row equivalent to 
















26262

14231

02200

. 

 

(i) Use Cayley-Hamilton theorem to find 
1A , where 












11

11
A . 

 

(j) Find A
50

, where 









11

01
A . 

 

   

2.  (a) If  a, b, c, d  be all positive real numbers and dcbas  , prove that 

 4

256

81
))()()((81 sdscsbsasabcd   

4 

(b) If  ,,  be real numbers and   ,   ,   , show that 

   ))()((  

4 
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3.  (a) Express 
i
i

z




1

31
 in polar form and then find the modulus and argument of z. 2+2 

(b) Prove that  cos5cos20cos165cos 35  . 4 

   

4.  (a) Solve the equation 08101552 234  xxxx , whose roots are in geometric 

progression. 

4 

(b) If   be a root of the cubic 0133  xx  then show that the other roots are 

)2( 2   and )2( 2  . 

4 

   

5.  (a) If  ,,  be the roots of the equation 023  rqxpxx , find the value of 

  3)(  . 

4 

(b) Solve the equation 08473315 23  xxx . 4 

   

6.  (a) Find the equation whose roots are the roots of the equation 0688 24  xxx , 

each diminished by 2. 

4 

(b) Solve the equation 0254 34  xxx . 4 

   

7.  (a) By the principle of mathematical induction, prove that 

 )5(mod02)1(3 12  nn  for all n ℕ. 

4 

(b) Prove that the product of any three consecutive integers is divisible by 6. 4 

   

8.  (a) Examine whether the relation   is an equivalence relation on the set S of all 

integers where 

 }3||:),{(  baSSba  

4 

(b) Show that the equivalence relation on a set S determines a partition of S. 4 

   

9.  (a) If BAf :  and CBg :  be two mappings such that CAfg :  is 

injective, then prove that  f  is injective. 

4 

(b) If TSf :  is one one onto, then prove that STf  :1  is one one onto. 4 

   

10.(a) Let ℝ be the set of all real numbers and )1,1(  be the interval defined by 

  x{)1,1( ℝ }11:  x  

Prove that the mapping  f : ℝ )1,1(  defined by 

 


 x
x

x
xf ,

||1
)( ℝ 

is one to one and onto. 

4 

(b) Suppose BAf : , CBg :  be two mappings. 

(i) If  f  and g are both injective, show that fg  is also injective. 

(ii) If fg   is injective, then show that  f  is injective. 

2+2 
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11.(a) Find the values of k for which the system of equations 

 1 zyx  

 332  kzyx  

 23  zkyx  

has (i) no solution, (ii) more than one solutions, (iii) unique solution. 

4 

(b) Reduce the matrix 

 



















 



0211

2013

1101

1310

A  

to a row-reduced Echelon form and hence find its rank. 

4 

   

12.(a) Use Cayley-Hamilton theorem to express A
–1

 as a polynomial in A and then 

compute A
–1

 where 

 




















412

013

100

A  

2+2 

(b) Show that the eigen values of a real symmetric matrix are all real. 4 

   

13.(a) If k be a non-zero scalar, then prove that the eigen values of kA are k times the 

eigen values of A. 

3 

(b) Find the eigen values and the corresponding eigen vectors of the matrix 

 






















211

121

112

 

5 

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 

of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 

same answer script. 

 

 
——×—— 
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WEST BENGAL STATE UNIVERSITY 

B.A. Honours 1st Semester Examination, 2020, held in 2021  

HISACOR02T-HISTORY (CC2) 
SOCIAL FORMATIONS AND CULTURAL PATTERNS OF THE ANCIENT WORLD 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. pািnক সীমার মধ°s সংখ°ািট পূণ�মান িনেদ�শ কের।  
Candidates should answer in their own words পরীkাথ�ীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ° 
and adhere to the word limit as practicable. উtর কিরেব 

 GROUP-A / িবভাগ-ক  

 Answer any two questions from the following. Answers are to be written 
within 250 words approximately 

িনmিলিখত েয-েকােনা dিট  pেűর উtর দাও। pিতিট উtর ২৫০ শেbর মেধ° রাখা বাāনীয় 

5×2 = 10

1. Who are the Primates? 
pাইেমটস ্  কােদর বলা হয় ? 

  
2. Write a short note on radiocarbon dating. 

েরিডও কাব�ন েডিটং সmেক� সংিkp টীকা েলেখা। 
  
3. Write a note on Ziggurat. 

িজগgরাত িবষেয় একিট টীকা েলেখা । 
  
4. What were the characteristics of the Polis? 

পিলস এর �বিশŶয্gিল কী কী িছল ? 
  
5. How would you analyze the methodology of Thucydides as an historian? 

ইিতহাসিবদ িহেসেব থুিসিডিডেসর রচনা পdিত tিম কীভােব িবেųষণ করেব ? 
  

 GROUP-B / িবভাগ-খ 

 Answer any two questions from the following. Answers are to be written 
within 400 words approximately 

িনmিলিখত েয-েকােনা dিট  pেűর উtর দাও। pিতিট উtর ৪০০ শেbর মেধ° রাখা বাāনীয় 

8×2 = 16

6. How did the temples play a key role in the formation of Mesopotamian 
civilization? 
েমেসাপেটিময়া সভয্তা গঠেন মিnরgিল কীভােব grtপূণ� ɛিমকা িনেয়িছল ? 

  
7. What were the three transitional cultures of southern Mesopotamia that prepared 

the ground for the growth of Sumerian Civilization? 
দিkণ েমেসাপেটিময়ার িতনিট rপাnরকালীন সংskিতর কথা েলেখা েযgিল সুেমরীয় সভয্তার িভিt 
pstত কেরিছল। 
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8. Why did the Polis decline? 

পিলেসর পতন েকন হেয়িছল ? 
  
9. Who were the Helots? What role did they play in the Spartan socio-economic 

life? 
েহলট কােদর বলা হেতা ? sাট�ার সামািজক ও অথ�ৈনিতক জীবেন েহলটেদর ɛিমকা কী িছল ?  

  
10. Discuss the position of women in the Athenian society. To what extent was the 

position of Spartan women different from their Athenian counterparts? 
এেথনীয় সমােজ নারীর অবsান সmেক� আেলাচনা কেরা । sাট�ার নারীেদর অবsান এেথনীয় নারীেদর 
েথেক কতটা আলাদা িছল ? 

4+4

  

 GROUP-C / িবভাগ-গ 

 Answer any two questions from the following. Answer are to be written 
within 600 words approximately 

িনmিলিখত েয-েকােনা dিট  pেűর উtর দাও। pিতিট উtর ৬০০ শেbর মেধ° রাখা বাāনীয় 

12×2 = 24

11. Discuss the various cultural stages in the Paleolithic Period. 
পয্ািলওিলিথক যুেগর (pাচীন psর যুেগর) িবিভn সাংskিতক পব� সmেক� আেলাচনা কেরা।  

  
12. Evaluate the importance of Mesolithic Culture. 

েমেসািলিথক যুেগর (মধয্ psর যুেগর) grেtর মূলয্ায়ন কেরা। 
  
13. Was the society of Mesopotamia stratified in nature? What was the position of 

women in the Mesopotamian society? 
েমেসাপেটিময়ার সমাজ িক িবিভn sের িবনয্s িছল ? েমেসাপেটিময়ার সমােজ নারীর অবsান েকমন 
িছল ? 

8+4

  
14. Do you think that the Greek polis was not much like a city and was very much 

more than a state? 
tিম িক মেন কেরা gীক পিল সিঠক নগেরর মত িছেলা না এবং তা রােŷর েথেক অেনক েবিশ  
িকছু িছল ? 

  
15. Do you think that the peasant struggles for freedom was at the centre of the 

Athenian democracy? 
tিম িক মেন কেরা kষকেদর sাধীনতা সংgাম এেথেnর গণতেntর েকndিবn ুিছল ?  

  
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after end 
of exam. University / College authorities will not be held responsible for wrong submission 
(at in proper address). Students are strongly advised not to submit multiple copies of the 
same answer script. 

 ––––×––— 
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WEST BENGAL STATE UNIVERSITY 

B.Com. Honours 1st Semester Examination, 2020, held in 2021 

FACACOR02T-B.COM. (CC2) 

PRINCIPLES AND PRACTICE OF MANAGEMENT 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 GROUP-A  

 Answer any five questions from the following 2×5 = 10 

1. Define the term Management.  

2. Mention four principles of management.  

3. What are the levels of management?  

4. State four Principles of planning.  

5. Define forecasting.  

6. Mention two features of a sound organization.  

7. What is decentralization?  

8. What do you mean by „Span of Management‟?  

9. What is the meaning of „Leadership‟?  

10. Mention four important elements of leadership.  

11. Mention two factors of motivation.  

12. Mention two features of motivation.  

13. Mention two characteristics of control.  

14. What are the elements of leadership?  

15. Mention four principles of coordination.  

   

 GROUP-B  

 Answer any four questions from the following 5×4 = 20 

16. “Management is both science and art” —  Explain in brief.  

   

17. Discuss in brief five features of scientific management.  
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18. Discuss in brief the different steps in planning.  

   

19. What are the features of a sound organization?  

   

20. Explain the process of delegation of authority.  

   

21. “Motivation plays a positive role in management.” — Discuss.  

   

22. Discuss the different elements of directing.  

   

23. Explain democratic or participative style of leadership.  

   

24. Explain the limitations of control system.  

   

25. What are the steps in delegation of authority?  

   

26. Discuss about the importance of directing.  

   

27. “Coordination is the essence of management.” — Discuss.  

   

 GROUP-C  

 Answer any two questions from the following 10×2 = 20 

28. Distinguish between human relation school and behavioral school of 

management. 

10 

   

29. Discuss the techniques of forecasting. What are the differences between planning 

and forecasting? 

6+4=10 

   

30. Discuss the steps and barriers in delegation of authority. 6+4=10 

   

31. Discuss the theory of “managerial grid” as propounded by Blake and Mouton 

with suitable diagram. 

10 

   

32. State the tools and techniques of an effective control system. 10 

   

33. Discuss in brief Maslow‟s hierarchy of needs theory. 10 

   
 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script. 

 

   

 ——×——  
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WEST BENGAL STATE UNIVERSITY 

B.A. Honours 1st Semester Examination, 2020, held in 2021 

ENGACOR02T-ENGLISH (CC2) 

EUROPEAN CLASSICAL LITERATURE 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. 

Candidates should answer in their own words and adhere to the word limit as practicable. 

 SECTION-I  

 Answer any three questions from SECTION-I, each within 500 words 15×3 = 45 

1.  (a) Comment on the significance of the Invocation in Books I and II of Homer’s Iliad.  

 OR  

(b) Discuss the role of Fate in the first two books of Homer’s Iliad.  

   

2.  (a) Analyze the character of Oedipus as a tragic hero in Sophocles’ Oedipus the King.  

 OR  

(b) Comment on the role of the Chorus in Oedipus the King.  

   

3.  (a) Justify the title of Plautus’ Pot of Gold.  

 OR  

(b) Discuss the character of Euclio in Pot of Gold.  

   

4.  (a) Do you think that divine retribution is a major theme in the story-telling of Ovid’s 
Metamorphoses, Book III? Give reasons to substantiate your answer. 

 

 OR  

(b) Comment on the theme of transformation in the myth of Bacchus as explored in 

Ovid’s Metamorphoses, Book III. 

 

   

 SECTION-II  

5. Answer any one question from the following, in not more than 200 words: 5×1 = 5 

(a) How does Apollo react to Chryses’ prayers for help?  

(b) Analyze the theme of blindness as an important underlying theme of Oedipus the 
King. 

 

(c) Discuss the significance of the Prologue of Pot of Gold.  

(d) Comment on the death of Pentheus in Ovid’s Metamorphoses, Book III.  

   

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 

their own respective colleges on the same day / date of examination within 1 hour after 

end of exam. University / College authorities will not be held responsible for wrong 

submission (at in proper address). Students are strongly advised not to submit multiple 

copies of the same answer script. 

 

 ––––×––—  
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WEST BENGAL STATE UNIVERSITY 

B.A. Honours 1st Semester Examination, 2020, held in 2021 

EDCACOR02T-EDUCATION (CC2) 

EDUCATIONAL PSYCHOLOGY 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. pািnক সীমার মধ°s সংখ°ািট পূণ�মান িনেদ�শ কের।  
Candidates should answer in their own words পরীkাথ�ীরা িনেজর ভাষায় যথা সmব শbসীমার মেধ° 
and adhere to the word limit as practicable. উtর কিরেব। 

All symbols are of usual significance. 

1. Answer any two questions from the following: 

িনmিলিখত েয-েকােনা dিট  pেűর উtর দাওঃ 

15×2 = 30

(a) What do you mean by educational psychology? State the relationship between 
education and psychology. 
িশkা মেনািবjান বলেত িক েবাঝায় ? িশkা এবং মেনািবjােনর সmক� সmেn উেlখ কেরা। 

3+12

(b) What is meant by Intelligence? Discuss Guilford’s theory on structure of 
intelligence. 
বুিd বলেত িক েবাঝায় ? িগলেফাড�-এর বুিdর গঠনতtt সmেক� আেলাচনা কেরা। 

3+12

(c) Define learning. What is the scope of learning? Distinguish between classical 
and operant conditioning. 
িশখেনর সংjা দাও। িশখেনর পিরসর িক ? kািসকাল কিnশিনং এবং অেপরাn কিnশিনং-এর মেধয্ 
পাথ�কয্ িনণ�য় কেরা। 

3+4+8

  

2. Answer any three questions from the following:  

িনmিলিখত েয-েকােনা িতনিট  pেűর উtর দাওঃ  

5×3 = 15

(a) What are the principles of growth and development? 
বৃিd এবং িবকােশর িনয়মাবলীgিল িক িক ? 

(b) What are the educational significances of Piaget’s theory of cognitive 
development? 
িজন িপঁয়ােজর েদওয়া মানিসক িবকাশ তেttর িশkামূলক grt িক িক ? 

(c) Shortly discuss about the characteristics of sensation. 
সংেবদেনর �বিশŶয্gিল সংেkেপ আেলাচনা কেরা। 

(d) Discuss in brief the functions of neuron. 
িনউরেনর কায�াবলী আেলাচনা কেরা। 
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3. Answer all questions from the following: (Put tick mark on the right answer) 

িনmিলিখত সবgিল  pেűর  উtর দাওঃ (  িচhসহ সিঠক উtরিট দাও) 

1×5 = 5

(a) The term ‘psychology’ has been derived from 

সাইেকালিজ শbিট এেসেছ 

(i) psycho and logos  (ii) psyche and logy 

(iii) psyche and  logos (iv) none of these 
(b) Which from the following is not a product of learning? 

িনmিলিখেতর মেধয্ েকানিট িশখেনর ফলাফল নয় ? 

(i) Skill (ii) Knowledge (iii) Maturation (iv) None of these 
(c) The educational psychology is concerned with 

িশkা মেনািবjান কার সােথ যুk ? 

(i) The Learner  (ii) The learning Process 
(iii)The learning situation (iv) All of these 

(d) Cognitive development deals with the development of 

মানিসক িবকাশ কার সােথ যুk ? 

(i) Emotion  (ii) Body parts  

(iii) Personality development (iv) Brain development  
(e) Shaping was used by which learning theory? 

আkিতদান েকান িশখেনর তেtt বয্বহার করা হেয়েছ ? 

(i) Pavlov (ii) Skinner (iii) Allport (iv) The Gestalt 

  

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp 
to their own respective colleges on the same day / date of examination within 1 hour after 
end of exam. University / College authorities will not be held responsible for wrong 
submission (at in proper address). Students are strongly advised not to submit multiple 
copies of the same answer script. 

 
––––×––— 

 


