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1. What is equity in teaching-learning 
process ? 

 (A) To treat every student equally. 
 (B) To provide them support as per their 

individual need. 
 (C) To provide them equal opportunity 

to grow. 
 (D) To behave with the students equally 

without any discrimination of caste, 
gender etc.  

 -       ? 
 (A)         
 (B)      

     
 (C)         
 (D) ,        

      
2. The primary task of a teacher is 
 (A) To stimulate, motivate and guide 

students’ learning. 
 (B) To teach good habits in students. 
 (C) To teach the prescribed syllabus and 

textbook units. 
 (D) To satisfy the expectations of the 

principal, parents and society. 
       
 (A)     ,   

   
 (B)       
 (C)     

    
 (D) , -    

     (A) 
 

3. What is the level of the following questions ? 
 like – ‘Prepare a diagram on ......’, 

‘Explain the components / parts of ........’, 
‘Conclude the characteristics of .......’ 

 (A) Understanding level 
 (B) Analysis level 
 (C) Creativity level 
 (D) Application level 
       ? 
  - ‘........     ’, 

‘.........  /   ’, 
‘.......     ’ 

 (A)    
 (B)   
 (C)    
 (D)     

 
 
4. _______ was the educationist who gifted 

Kindergarten Education System to the 
world. 

 (A) Gijubhai (B) Dewey 
 (C) Herbert (D) Froebel 
 _______      

       
 (A)  (B)  
 (C)  (D)  
5. MOOCs must contain the four quadrants 

as per SWAYAM guidelines.  
 Which of the following is correct list and 

sequence of these quadrants ? 
 (A) e-tutorial (video), e-text (reading 

material), self-assessment tests, 
online discussion forum 

 (B) e-text (reading material), e-tutorial 
(video), online discussion forum, 
self-assessment tests  

 (C) e-text (reading material), e-tutorial 
(video), e-tutorial (audio), self-
assessment tests  

 (D) e-tutorial (video), e-text (reading 
material), online discussion forum, 
external assessment and certification 

 SWAYAM  -   
MOOC       
         
    ? 

 (A) - (), - ( 
), - ,  
  () 

 (B) - ( ), - 
(),    (), 
-  

 (C) - ( ), - 
(), - (), -
  

 (D) - (), - ( 
),    (), 
    

6. ______ Plagiarism is allowed by UGC 
according to the latest rules and 
regulations by UGC. 

        
 _______   
()    

 (A) 05 % (B) 10% 
 (C) 15% (D) 20% 

Part-I / -I  
Compulsory /  
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7. Which of the following is not the 
example of qualitative research ? 

 (A) Ethnography (B) Survey 
 (C) Case Study (D) Focus Group 
         

   ? 
 (A) - (B)  
 (C)    (D)   
 

8. Which of the following inferential 
statistics data analysis technique will 
you use for the data that is less than 15 
and selected using Convenient Sampling 
Technique ? 

 (A) A Variance Test 
 (B) A Parametric Test 
 (C) A Non-Parametric Test 
 (D) None of these 
      

    15       
        
     ? 

 (A)    
 (B)    
 (C)    
 (D)      
 

9. Which of the following is NOT a useful 
software to analyse the data obtained 
through research ? 

 (A) Microsoft Excel (B) SPSS 
 (C) SSPS (D) PYTHON 
        

         
    ? 

 (A)   (B)  
 (C)  (D)  
 

10. Which of the following types does NOT 
belong to “Types of Interviews” in 
research ? 

 (A) Structured Interview 
 (B) Unstructured Interview 
 (C) Personal Interview 
 (D) Impersonal Interview 
         

“  ”     ? 
 (A)   
 (B)   
 (C)   
 (D)    

Read the following passage and answer the 
Questions given below : (Q. 11-15) 
 The scientific and critical mind of India 
must be reawakened from its slumber. The 
ancient culture based on the vision of the Vedic 
and Upanishadic seers did not minimise the 
importance of our earthly life. In fact, opulence, 
inner and outer, was the driving force of this 
culture. But for about a Millennium and a half 
now our culture has let go of this fine balance and 
got trapped into the ascetic denial of our terrestrial 
life. With this began the decline of the great 
Indian civilization. The present education system 
aims at making the child an information-
recording machine and a robot for making 
money. Mathematics, computers and machines 
are everywhere in these days because they are the 
gateways to lucrative jobs and subjects which do 
not enjoy this repetition - history, geography, 
languages like mother tongue and Sanskrit - are 
out. The second grave defect of our education 
system is that it is gravely denationalising. No 
German education would be regarded complete 
without a good acquaintance with Goethe, but 
Indian education has no such concern about the 
sources of our culture. It is ironical that Indian 
education is uncritically trying to emulate the 
West just when the West itself is going through a 
crisis of faith with regard to its institutions of 
education and culture. It is desperately wondering 
what has gone wrong as it faces mounting 
problems of drug addiction, teenage pregnancy 
among high school students, an existing 
hopelessness among people of all ages as well as 
a social organisation that sets a premium on greed 
rather than on compassion and love. 
         
   : (. 11-15) 
        
           
         
         : 
,   ,        
          
           
            
           
       -  
     ,      
           
          - 
, ,      -  
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         ,  
           
            
         
  ,         
              
             
   ,        
,      -   
          
            
     
11. The author of this paragraph wants to 

________ Indian culture. 
 (A) revive (B) criticize   
 (C) praise  (D) None of these 
       / 

________     
 (A)  (B)  
 (C)  (D)     
     (A) 
12. The word ‘opulence’ in this paragraph 

means ______. 
 (A) peace (B) wealth 
 (C) values (D) None of these 
    ‘’      
 (A)  (B)  
 (C)  (D)     
      
13. Which of the following is NOT an issue 

faced by the western society as per the 
above text ? 

 (A) Pre-marital sex among adolescents   
 (B) Various addictions 
 (C) Depression 
 (D) Lack of faith in God 
         

       
    ? 

 (A)        
 (B)   
 (C)  
 (D)      
 

14. “No German education would be 
regarded complete without a good 
acquaintance with Goethe.” What do you 
understand by this line of the text ? 

 (A) The author praises German 
education system. 

 (B) The author likes the German artist 
Goethe. 

 (C) The author emphasises teaching of 
arts and culture in education. 

 (D) None of these 
 “         

      ”    
      ? 

 (A)          
 (B)          
 (C)        

      
 (D)      
 

15. According to the author, our education 
system is denationalising because 

 (A) It does not teach about the great 
seers and sages of India. 

 (B) It does not teach about the great 
artists of India. 

 (C) It does not teach about the ancient 
language and literature of India. 

 (D) All of these 
   ,    

     
 (A)          

     
 (B)          

   
 (C)         

      
 (D)    
 

16. A conference or a meeting or even a 
mela or procession is a ‘communication 
event’, newspapers, radio, cinema and 
television are ‘communication media’, 
phones, computers, satellites and the 
internet are ‘communication _______’. 

 (A) spaces (B) media 
 (C) technologies (D) process 
           

    ‘ ’ , -
, ,    ‘ 
’ , , ,    
‘ _______’   

 (A)  (B)  
 (C)  (D)  
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17. The Interpretation process in 
Communication takes place in ______. 

 (A) sender (B) message 
 (C) receiver (D) channel 
     (  ) 

________     
 (A)  (sender) 
 (B)  (message) 
 (C)  (receiver) 
 (D)  (channel)  
 

18. What is of greater concern is the effect 
of ‘_________’ which could result from 
repeated exposure to scenes of violence 
in programmes, news and cartoons. 

 (A) Stereotypes 
 (B) Generalisation 
 (C) Desensitization 
 (D) None of these 
      ,  ‘_____’  

 ,  ,     
    -   
     

 (A)  (B)  
 (C)  (D)     
      
19. Environmental Stress, Competing 

Stimulus, Subjective Stress are examples of 
 (A) Noise 
 (B) Physical barrier 
 (C) Frame of reference 
 (D) Emotional barrier 
  ,  ,  

    ? 
 (A)  (B)   
 (C)   (D)   
      
20. Gestures, Grunts and Grimaces are 

examples of  
 (A) Evolution 
 (B) Non-Verbal Communication 
 (C) Noise 
 (D) Verbal communication 
 ,        ? 
 (A)  (B) -  
 (C)  (D)   
 

21. Find the missing number in the given 
series following the same pattern : 

          
     : 

 18, 24, 84, 294, 798, (?)  
 (A) 1682  (B) 1788  (C) 1867  (D) 1932  
      

22. Shyam bought an old Honda Bike and 
spent ` 1,500 on its repairs. Then Shyam 
sold it to Rohan at a profit of 20%. 
Rohan sold it to Rudra at a loss of 10%. 
Rudra finally sold it for ` 12,100 at a 
profit of 10%. How much did Shyam 
pay (in `) for the old Honda Bike ? 

          
  ` 1,500        
  20%         
   10%         
  ` 12,100  10%    
         
 (` )   ? 

 (A) ` 8,600 (B) ` 8,685 
 (C) ` 10,800 (D) ` 10,185 
 

23. There are three athletes P, Q and R at the 
same point. P starts running from a point at 
a speed of 40 m/min. After 5 minutes, Q 
starts running after P with a speed of 50 
m/min. Simultaneously, R also starts 
running after P at 60 m/min. What distance 
has R covered (in m) when he catches P ? 

   P, Q  R       P 
   40 /     
    5  , Q, P        
50 /         
 , R  P   60 /  
       P    R 
   ( )    ? 

 (A) 700/3 (B) 1000/3 
 (C) 600 (D) 1300/3  
 

24. In an election between two candidates, 
the winner got 82% of total vote cast and 
won the election by a majority of 3840 
votes. What is the total number of votes 
cast if no vote is declared invalid ? 

       ,   
     82%    
 3840         
         
         ? 

 (A) 11000 (B) 4000 
 (C) 9000 (D) 6000 
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25. Read the following information carefully 
to answer the question given below : 

 (i) X * Y means Y is mother of X. 
 (ii) X + Y means X is brother of Y. 
 (iii) X – Y means X is sister of Y. 
 (iv) X / Y means Y is father of X. 
 Which of the following definitely means 

that ‘P is grandson of Q’ ? 
          

     : 
 (i) X * Y    Y, X     
 (ii) X + Y    X, Y     
 (iii) X – Y    X, Y     
 (iv) X / Y    Y, X     
          

 ‘P, Q   ’ ? 
 (A) P * H / Q  
 (B) A – P * H / Q 
 (C) A * P * H / Q  
 (D) None of these/    
 

26. Consider the following argument : 
 Major Premise : No squares are rectangles. 
 Minor Premise : All rectangles are circles. 
 Conclusion : Some circles are not squares. 
 What is the Mood of the above proposition ? 
      : 
  - :       

  
  - :      
  :       
       ? 
 (A) E A O (B) A E O  
 (C) A I E (D) E A I 
 

27. Choose the analogy that best matches the 
example provided. 

 SOOT : GRIMY 
 (A) RAIN : SODDEN 
 (B) PALL : GAUDY  
 (C) FROST : TRANSPARENT 
 (D) DUST : RADIANT 
          

      
  :  
 (A)  : - (B)  :  
 (C) :  (D) :  

28. In following question statements are given 
and these statements are followed by 
conclusions. You have to take the given 
statements to be true even if they seem to 
be at variance from commonly known 
facts. Read the conclusions and then decide 
which of the given conclusions logically 
follows from the given statements, 
disregarding commonly known facts. 

 Statements : Some questions are 
answers. Some answers are writers. 
All the writers are poets. 

 Conclusions :  
 I. Some writers are answers. 
 II. Some poets are questions. 
 III. All the questions are poets. 
 IV. Some poets are answers. 
 (A) Only I and II follows. 
 (B) Only I and IV follows. 
 (C) Only III and IV follows. 
 (D) Only II and III follows.  
          

          
          
           
          
       ,  
          

  :           
     

  : 
 I.      
 II.      
 III.      
 IV.      
 (A)  I  II     
 (B)  I  IV     
 (C)  III  IV     
 (D)  II  III     
29. ‘Whoever thrusts a knife into another 

person should be arrested. Surgeons thrust 
a knife into another person when operating. 
Therefore, surgeons should be arrested.’ 

 Which fallacy is committed in the given 
argument ? 

 (A) Fallacy of accident 
 (B) Hasty generalization 
 (C) Appeal to unqualified authority 
 (D) Red Herring 
 ‘        

        
       ,  
     ’ 

         ? 
 (A)    
 (B)   
 (C)     
 (D)     
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30. Which of the following statements are true 
with reference to Vyapti (concomitance) 
according to the Nyaya system ? 

 (a) It expresses the relation between 
two individual objects only. 

 (b) It expresses the relation between the 
classes of individuals. 

 (c) It can be said to exist between two things 
if they are related as cause and effect. 

 (d) It can be said to exist between two things 
if they are related as species and genus. 

 Choose the correct answer from the 
options given below : 

 (A) (a), (c) and (d) only  
 (B) (c) and (d) only 
 (C) (b), (c) and (d) only 
 (D) (b) and (c) only 
      ()  

          ? 
 (a)         

   
 (b)            
 (c)           

           
 (d)          

         
    

            : 
 (A)  (a), (c)  (d) (B)  (c)  (d)  
 (C)  (b), (c)  (d) (D)  (b)  (c) 
      
Q. No. 31 to 35 : The table given below provides 
data about investment done by different persons. 
Read the table carefully and answer the questions.  
(Note : Calculate simple interest unless specified 
and all questions are independent of others). 
. 31  35 :        
             
          
( :           
       ) 

Person 
 

Rate of 
interest 
  

Time 
(Years) 

 
() 

Principal 
  

(`) 

Amount 
                  
(`) 

Amar /  3%  1,800  
Brijesh /  3%  3,000  
Chirag /   4  2,900 
Divya /   2 4,500  
Ekta /  4%  2,000  
Fenil /   2 6,000  

31. If the interest rate received by Amar and 
Chirag is in the ratio 2 : 3, then find in 
approximately how many years the 
money invested by Chirag will be 
doubled with same rate of interest. 

         2 : 3 
   ,       
         
   ? 

 (A) 33.5  (B) 20  (C) 22.22  (D) 29.40  
32. If the difference between the interest 

received by Ekta and Brijesh is ` 420 and 
Ekta invested her money for double the time 
period for which Brijesh invested his money, 
then find the amount received by Ekta. 

           
 ` 420         
          
 ,         

 (A) ` 2,298 (B) ` 2,785 
 (C) ` 3,050 (D) ` 2,960  
33. If the amount received by Chirag is 

twice the money invested by him, then 
find the amount he will receive after 2 
years if he invests same amount of 
money in compound interest for 2 years 
compounded half yearly. 

          
    ,     2  
         
  2      
       

 (A) ` 2,233.56 (B) ` 2,549.45 
 (C) ` 2,322.62 (D) ` 2,122.46  
34. If the interest received by Fenil is 20% of 

the sum invested by him, then find how 
much more money as interest he would 
have earned if he had invested the money 
in compound interest for the same years. 

          
   20% ,      
         
         

 (A) ` 80  (B) ` 60  (C) ` 65  (D) ` 75  
35. If the interest received by Fenil is ` 240 

more than interest received by Divya and the 
rate of interest received by Fenil is 2% more 
than the rate of interest received by Amar, 
then find the interest calculated by Divya. 

           
` 240         
        2%  , 
          

 (A) 1%    (B) 2%    (C) 3%    (D) 4%  
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36. Which one of the following statement(s) 
is/are true about QR code ? 

 I. It stands for Quick Read. 
 II. It is a two-dimensional bar code. 
 III. It cannot be used for cryptocurrency 

wallet addresses. 
 (A) Both I and II (B) Both II and III 
 (C) Only II (D) Only III 
     /  QR   

   / ? 
 I.     (Quick Read)   
 II.   -     
 III.       

       
 (A) I  II  (B) II  III  
 (C)  II (D)  III 
 

37. Which video compression standard is 
commonly used in video conferencing ? 

        
       ? 

 (A) H.264 (B) MPEG-2 
 (C) MPEG-4 (D) VP9  
 

38. _____ is a digital initiative of government 
of India in higher education that aims to 
promote hands-on learning of Robotics 
and embedded systems in colleges. 

 (A) E-Yantra  (B) Virtual Labs 
 (C) E-PG Pathshala (D) E-Shodh 
 _____         

        
          

 (A) - (B)   
 (C) -  (D) - 
 

39. What is the National Institutional 
Ranking Framework (NIRF) ? 

 (A) A government body responsible for 
accreditation of higher education 
institutions. 

 (B) A methodology for ranking higher 
education institutions in India. 

 (C) A platform/framework where 
students give feedback about 
colleges and universities. 

 (D) All of these 
   ()   

(NIRF)   ? 
 (A)        

     
 (B)         

    
 (C)  /     

        
 (D)     

40. What does it require to set-up an Intranet 
for an organization ? 

 (A) Computing devices 
 (B) Communication links and 

Interconnecting devices 
 (C) Protocols for enabling 

communication among devices 
 (D) All of these 
         

    ? 
 (A)   
 (B)      
 (C)         

  
 (D)     
41. Under which protocol the Clean Development 

Mechanism (CDM) is implemented ? 
 (A) Kyoto protocol 
 (B) Montero protocol 
 (C) Paris agreement 
 (D) Cartagena protocol 
        

()     ? 
 (A)   (B)   
 (C)   (D)    
42. Certified emission reduction credit represents  
 (A) Reduction in one metric tonne of sulphur 

dioxide emitted to the atmosphere. 
 (B) Reduction in one metric tonne of 

nitrogen oxide emitted to the 
atmosphere. 

 (C) Reduction in one metric tonne of carbon 
dioxide emitted to the atmosphere. 

 (D) None of these 
     (certified 

emission reduction credit)   
 (A)      

       
 (B)      

       
 (C)      

       
 (D)       
43. Arrange the crops in an ascending order 

for their water footprint. 
 (A) Wheat < Rice < Coffee 
 (B) Rice < Wheat < Coffee 
 (C) Coffee < Rice < Wheat 
 (D) Rice < Coffee < Wheat 
      (water 

footprint)         
 (A)  <  <  
 (B)  <  <  
 (C)  <  <  
 (D)  <  <   
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44. How many kilograms of CO2 is 
equivalent to 1 kg of CH4 in terms of 
global warming potential ? 

         
CO2, 1  CH4    ? 

 (A) 10 
 (B) 25 
 (C) 50  
 (D) None of these/    
45. The United Nations Conference on 

Environment and Development 
(UNCED), also known as the ‘Earth 
Summit’, brought together 
representatives from ________ countries 
to discuss about the impact of human 
________ activities on the environment. 

 (A) 179, socio-economic 
 (B) 177, socio-demographic 
 (C) 175, socio-cultural 
 (D) 173, bio conservation 
        

(),  ‘  ’  
     , ________   
     ________ 
         
      

 (A) 179, - 
 (B) 177, - 
 (C) 175, - 
 (D) 173,      
46. In most of the States of India, the Vice- 

Chancellor of a State Government 
University is appointed by _______. 

 (A) Chief Minister of the State 
 (B) Home Minister of the State 
 (C) Hon. Governor of the State 
 (D) Education Minister of the State 
         

     ________ 
     

 (A)    
 (B)     
 (C)     
 (D)       
47. Which is/are the online learning 

platform(s) in India ? 
 I. DIKSHA  II. SWAYAM 
 III. PARAKH IV. SWAYAMPRABHA 
 (A) Only I, II (B) Only I, II, III 
 (C) Only II (D) Only I, II, IV 
       / / ? 
 I.  II.  
 III.  IV.  
 (A)  I, II  (B)  I, II, III 
 (C)  II (D)  I, II, IV  

48. Which of the following institutions/ 
organisations play important role in 
designing the curriculum for all the 
levels of school education and higher 
education in all the disciplines of 
knowledge ? 

 I. NCERT II. NCTE 
 III. UGC IV. AICTE 
 (A) Only I, II (B) Only I, II, III 
 (C) I, II, III, IV (D) Only I, II, IV 
          

         
      / 
    ? 

 I.  II.  
 III.  IV.  
 (A)  I, II (B)  I, II, III 
 (C) I, II, III, IV (D)  I, II, IV  
 

49. Which of the following ancient Indian 
University was situated in Pakistan of 
present time ? 

 (A) Nalanda (B) Taxila 
 (C) Vallabhi (D) Vikramshila 
        

      
  ? 

 (A)  (B)  
 (C)  (D)   
 

50. NEP 2020 has emphasized on  
 I. starting all the engineering and medical 

courses in the vernacular languages. 
 II. reviving ancient knowledge systems. 
 III. converting all the colleges into 

multi-disciplinary universities. 
 IV. designing a new curriculum for Early 

Childhood Care and Education. 
 (A) I, II, III, IV (B) Only I, II, III 
 (C) Only I, III (D) Only II, III, IV 
  2020       ? 
 I.       

      
 II.        
 III.    - 

     
 IV.      

        
 (A) I, II, III, IV (B)  I, II, III 
 (C)  I, III (D)  II, III, IV   
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51. Let l2 be the Hilbert space of all 

sequence x = (xn) of all real numbers 

such that || x2|| = 


1n

2
nx < ∞. Define          

E = {en : n  }, where en = (0, 0, 0, ....., 

0, 1, 0, .....) with 1 in the nth coordinate 

place and zero everywhere. Choose 

INCORRECT statement from the 

following : 

 (A) E is closed. 

 (B) E is bounded. 

 (C) E is not compact. 

 (D) E is totally bounded. 

      ||x2|| = 




1n

2
nx  < ∞    x = (xn) 

   l2   E = {en : n  },   

   en = (0, 0, 0, ....., 0, 1, 0, 

.....) 1   n       

          

  : 

 (A) E    

 (B) E    

  (C) E     

 (D) E        

 
 

52. Which of the following is NOT a metric 

on given space ? 

          

   ? 

 (A) d(x, y) = 
y

11


x
,  x, y  (0, ∞) 

 (B) d(x, y) = 
y1

y





x

x
,  x, y   

 (C) d(x, y) = ,yx x, y   

 (D) d(x, y) = (x-y)2, x, y    

 

53. Consider the function f(x) = 












0if,0

0if ,
1

sinm

x              

x 
x

x
 . For what value of 

m is the derivative f ' continuous at x = 0 ? 

  f(x) = 





 
  xm sin

1
x
  ,    x  0

  0            ,    x  0
  

   m       f ',   

x = 0     ? 

 (A) m  2 

 (B) m  2 

 (C) m = 2 

 (D) m ≤ 2    

Part-II / -II 

Mathematical Science /   
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54. Which of the following integrals is/are 
absolutely convergent ?  

 (1) 



1


.
. 2

sin

x

x
dx  

 (2) 



0


.
.e

–x sin x dx 

 (A) only (1) (B) only (2) 

 (C) Both (1) and (2) (D) None of these 

     /   
 / ? 

 (1) 



1


.
. 2

sin

x

x
 dx  

 (2) 



0


.
.e

–x sin x dx 

 (A)  (1)  (B)  (2) 

 (C) (1)  (2)  (D)      

      

55. The maxima of the function f : 2 → ,  

defined as f(x, y) = x3 + y3 – 3x – 12y + 
20 is attained at 

 f(x, y) = x3 + y3 – 3x – 12y + 20    

  f : 2 →    

       ? 

 (A) (1, 2) (B) (–1, 2) 

 (C) (1, –2) (D) (–1, –2)  

56. The series 
x

x

1
– 

2

2

1 x

x


+ 

3

3

1 x

x


– 

4

4

1 x

x


+ ..... is 

 (A) divergent for all x 

 (B) uniformly convergent for 0  x < 1 

 (C) not uniformly convergent for                   
0  x < 1 

 (D) None of these 

  
x

x

1
– 

2

2

1 x

x


+ 

3

3

1 x

x


– 

4

4

1 x

x


+ 

.....   ? 

 (A)  x    

 (B) 0  x < 1       

 (C) 0  x < 1      
  

 (D)        

 

57. Which of the following real valued 
functions is NOT uniformly continuous 
in the given interval ? 

        

          
 ? 

 (A) f(x) = x3 on [0, 1] 

 (B) f(x) = x on (0, 1) 

 (C) f(x) = 
21 x

x


on (–∞, ∞) 

 (D) f(x) = 
x

1
 on (0, 1)   
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58. Let P(x) be a non zero polynomial of 

degree n. Then lim
k  P(k)

1)P(k 
is equal to  

 (A) depend on n 
 (B) 1 for all n 
 (C) 0 for all n 
 (D) the leading coefficient 
   P(x),  n      

   lim
k  P(k)

1)P(k     ? 

 (A) n      
  (B)  n   1   
 (C)  n   0   
 (D)      
 

59. Let f be a uniformly continuous function on 
(0, 1). Which of the following statements is 

false ? 
 (A) lim

x 0+
 f(x) exists. 

 (B) lim
n 

 



0

1

.

. f(x)xn dx = lim
x 0+

 f(x) 

 (C) lim
x 0+

 
1
x


0

x

.

. f(t)dt = lim
x 0+

 f(x) 

 (D) There is a continuous function g on 

[0, 1] such that g(x) = f(x) for all      

x  (0, 1). 
   f (0, 1)         

        ? 
 (A) lim

x 0+
 f(x)    

 (B) lim
n 

 



0

1

.

. f(x)xn dx = lim
x 0+

 f(x) 

 (C) lim
x 0+

 
1
x


0

x

.

. f(t)dt = lim
x 0+

 f(x) 

 (D) [0, 1]     g     

   x  (0, 1)   g(x) = f(x) 

     

60. What is the total variation of f(x) = sin 
2x on the interval [0, 2π] ? 

  [0, 2π]  f(x) = sin 2x   
   ? 

 (A) 1 (B) 2 
 (C) 4 (D) 8  
 

61. Let f : 2→  defined by f(x, y) = 

y

y2

x

x
 if x + y  0 and f (x, y) = 0 if x + 

y = 0. Then the value of 
∂2f

∂x∂y
 + 

∂2f

∂y∂x
 at 

the point (0, 0) is  
   f : 2 →   x + y  0 ,  

f(x, y) = 
y

y2

x

x
    x + y = 0  

 f(x, y) = 0        

 (0, 0)   
∂2f

∂x∂y
 + 

∂2f

∂y∂x
   

  ?  
 (A) 0 (B) 1 
 (C) 2 (D) 4  
 

62. Let f : 2→ 2 defined by f(x, y) = (ex 

cos y, ex sin y) for all (x, y)  2. Which 

of the following statement is true ?  
 (A) f is one one but not onto. 
 (B) f is onto but not one one. 
 (C) f is invertible. 
 (D) f is locally invertible. 
    (x, y)  2  ,                  

f  : 2 → 2,  f(x, y) = (ex cos y, ex sin y) 

         
   ? 

 (A) f   ,      
 (B) f  ,       
 (C) f    
 (D) f        
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63. Let A = 

















10

01
2020

33

15
2020

. Which 

of the following is true for the eigen 
values of the matrix A ? 

 (A) Both real, non-negative and different  
 (B) Both real, positive and different 
 (C) Both real, positive and repeated 
 (D) Both purely imaginary complex 

with modulus less than 2020 

   A = 

















10

01
2020

33

15
2020

             

        A  
      ? 

 (A) ,      
 (B) ,      
 (C) ,      
 (D)       

2020       
 

64. Let A and B be two n  n real or 
complex matrices and In be the identity 

matrix of order n  n. Then AB – BA = 

In is possible if  
 (A) n is prime. 
 (B) not possible for any n  . 
 (C) all diagonal elements of A are 0 and 

all diagonal elements of B are 1. 
 (D) all non diagonal elements of A are 

non zero. 
   A  B  n  n   

    In,  n  n   
     AB – BA = In  

   
 (A) n    
 (B)  n          
 (C) A     0   B   

  1   
 (D) A   -      

65. If A = 








6.04.0

4.06.0
 and B = 









6.01.0

9.06.0
, 

choose correct statement from the 

following : 

 (A) Ak → 0 and Bk → 0 as k → 0 

 (B) Ak /→ 0 and Bk → 0 as k → 0 

 (C) Ak → 0 and Bk /→ 0 as k → 0 

 (D) Ak /→ 0 and Bk /→ 0 as k → 0 

  A = 








6.04.0

4.06.0
 B = 









6.01.0

9.06.0
   

,          :  

 (A) Ak → 0  Bk → 0 as k → 0 

 (B) Ak /→ 0  Bk → 0 as k → 0 

 (C) Ak → 0  Bk /→ 0 as k → 0 

 (D) Ak /→ 0  Bk /→ 0 as k → 0  

 

66. Let  = 2

i

e



and the matrix  

M = 






















2

2

2

00

0

1

, then the trace of the 

matrix I + M + M2 is 

    = 2

i

e



   

M = 






















2

2

2

00

0

1

,       

I + M + M2   ?  

 (A) 8 + i (B) 8 

 (C) i (D) 4 + i  
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67. Consider P3 as the set of all polynomial 

whose degree is less than or equal to 3. 

Let T:P3 → P3 be the map given by 

T(p(x)) = 



1

x

.

. p'(t)dt. If the matrix of T 

relative to the standard bases B1 = B2 = 

{1, x, x2, x3} is M and M' denotes the 

transpose of the matrix M, then M + M' is  
         P3  

    3      

    T : P3 → P3,   

 T(p(x)) = 



1

x

.

. p'(t)dt      

   B1 = B2 = {1, x, x2, x3} 

   T   M   M' 

 M     ,  M + M' 

  ? 

 (A) 



























2001

0201

0021

1110

  

 

 (B) 



























1202

0110

0110

2001

 

 

 (C) 

























0101

1210

0120

1002

  

 

 (D) 

























1002

0102

0012

2220

   

68. Let A = (aij) be a 3  3 matrix in M3(),  

where aij=ai⋅aj for all i, j = 1, 2, 3. Then  
 (A) It is possible to choose (a1, a2, a3) 

so to make the matrix A non-

singular.  
 (B) The matrix A is positive definite if 

(a1, a2, a3) is a non zero vector. 
 (C) The matrix A is positive 

semidefinite for all (a1, a2, a3). 
 (D) For all (a1, a2, a3),  zero is an eigen 

value of A. 
   A = (aij),  M3(),   3  3  

,    i, j = 1, 2, 3   aij=ai⋅aj , 
 

 (A)  A      

(a1, a2, a3)      
 (B)  A         

(a1, a2, a3)     
 (C)  A  (a1, a2, a3)   

     
 (D)  (a1, a2, a3)    A  

       
 

69. Let x be a non zero column vector in n 

and xT be the transpose of x. What is            

the necessary and sufficient condition for 

the matrix A = I – 2xxT to be orthogonal ?  
 (A) xxT = xTx 
 (B) xxT = (xxT)2 
 (C) x = (1, 2, 3, ...., n) 
 (D) None of these 
   n  x      x  

 xT   A = I – 2xxT   
       

   ?  
 (A) xxT = xTx 
 (B) xxT = (xxT)2 
 (C) x = (1, 2, 3, ...., n) 
 (D)        
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70. Let A, B be complex n  n matrices. 
Consider the following statements : 

 (1)  If A, B and A + B are invertible 

then A–1 + B–1 is invertible.  

 (2)  If AB is nilpotent then BA is 
nilpotent.  

 Which of the above statement(s) is/are 
true ?  

 (A) (1) and (2)  

 (B) Only (1) 

 (C) Only (2)  

 (D) None of these 

   A, B   n  n   
     : 

 (1)  A, B  A + B    

A–1 + B–1    

 (2)  AB    BA    

     /   / ? 

 (A) (1)  (2)  (B)  (1) 

 (C)  (2)  (D)      

 

71. How many non-similar 10  10 real 
matrices exist which has the characteristic 
polynomial λ3 (λ – 1)4 (λ + 1)3 and the 

minimal λ2 (λ – 1)2 (λ + 1) ? 

   10  10   

    λ3 (λ – 1)4 (λ + 1)3 

   λ2 (λ – 1)2 (λ + 1)  ? 

 (A) 1 (B) 2 

 (C) 3 (D) 4  

72. Let A be a 3  3 real matrix having eigen 

values 1, 0 and –1,  and let I be the 3  3 

and real identity matrix. What is the 

determinant of the matrix I + A2022 ? 

   A   1, 0  –1  

  3  3   I,  3  3  

               

I + A2022     ? 

 (A) 4 (B) 5 

 (C) 0 (D) 2022  

 

73. Let A be a 2  2 matrix such that trace (A) = 

det(A) = a (a ≠ 0). What is trace(A–1) ?      

  A, 2  2       trace 

(A) = det(A) = a (a ≠ 0)   trace(A–1)      

 ? 

 (A) a (B) 1 

 (C) 
1
2
 (D) 

1
a
  

 

74. If α, β and γ are the roots of x3 – px + q = 

0, then what is the determinant of 























 ? 

  x3 – px + q = 0,   α, β  γ ,   























     ? 

 (A) p (B) 0 

 (C) 1 (D) p2 + 6q  
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75. Which of the following implies that the 

equation x2 – xy + y2 = a represent an 

ellipse in 2 ? 
         

x2 – xy + y2 = a  2    
   ? 

 (A) a 0 (B) a  0 
 (C) a < 0 (D) a  0  
 

76. If 2x – x2 + ay2 is a harmonic function, 
then the value of a is  

  2x – x2 + ay2    ,  
a     ?  

 (A) 1 (B) 2 (C) 3 (D) 0  
 

77. If z = sin θ + i cos θ then zn =________. 
  z = sin θ + i cos θ ,   zn =______. 
 (A) sin n θ + i sin n θ 
 (B) cos n θ + i sin n θ 

 (C) cos 






















n

2

n
sinin

2

n
 

 (D) cos 






















n

2

n
sinin

2

n
  

 

78. For the function defined by  

 f(x + iy) = 
   

22

33

y

yi1i1





x

x
,  if x + iy ≠ 0 

and f(0)=0, which of the following 
statements are true ? 

 (A) f is continuous. 
 (B) f satisfies the Cauchy – Riemann 

equations which are satisfied at origin. 
 (C) f ' (0) does not exist. 
 (D) All of the above 

 f(x + iy) = 
   

22

33

y

yi1i1





x

x
   

  ,   x + iy ≠ 0  f(0) = 0  

,           ? 
 (A) f    
 (B) f  -      

      
 (C) f ' (0)     
 (D)      

79. Evaluate ∮ 
dz

z2 + 1
 over C,  where C is           

| z + i | = 1,  counter clockwise. 

 C  ∮ 
dz

z2 + 1
   ,   C,                 

| z + i | = 1,    

 (A) 0 (B) –π 

 (C) π (D) 1  

 

80. If for all z in the entire complex plane, 
f(z) is analytic and |f(z)| is bounded, 

then  

 (A) f(z) = sin z 

 (B) f(z) = ez 

 (C) f(z) = z 

 (D) f(z) = c, c is constant. 

      z    f(z) 

   |f(z)|  ,   

 (A) f(z) = sin z 

 (B) f(z) = ez 

 (C) f(z) = z 

 (D) f(z) = c, c      

 

81. The sum of the residues of the function 

f(z) = 
z cos z

zsin  as its poles inside the 

circle |z| = 2 is  

  f(z) = 
z cos z

zsin      

   |z| = 2      ? 

 (A)  0 (B) 


2  

 (C) – 


2  (D)   
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82. Which of the following statement is 

FALSE ?  

 (A) The cross ratio is invariant under 

bilinear transformation. 

 (B) The inverse of bilinear 

transformation is bilinear.  

 (C)  The composition of two bilinear 

transformation is bilinear. 

 (D) Every bilinear map has at least two 

fixed points. 

         ? 

 (A)       

   

 (B)      

   

 (C)        

   

 (D)         

       

 

83. The function w = z2 + z is conformal 

everywhere except at __________. 

 (A) z = 0 (B) z = – 
2

1  

 (C) z = 
2

1  (D)  None of these 

  w = z2 + z ______     

   

 (A) z = 0 (B) z = – 
2

1  

 (C) z = 
2

1  (D)       

84. If F(α) = ∮
������� �

���
 dz over C , where 

C is the ellipse 
��

�
+

��

�
= 1, then F(1) =  

  C  F(α) = ∮
������� �

���
 dz  ,  

C   �
�

�
+

��

�
= 1 ,  F(1) =  

 (A)  2i (B)  4i 

 (C) 8i (D) i  

 

85. Let f(z) =
�

�(����)
. What is the residue 

of f at 0 ? 

 (A) 
2

1  

 (B) –
2

1  

 (C) 
3

1  ends with 10 zero. 

 (D) –
3

1  

   f(z) =
�

�(����)
   0  f  

   ? 

 (A) 
2

1  

 (B) –
2

1  

 (C) 
3

1 , 10        

 (D) –
3

1     

 

86. The series ∑
(��)�

�!

�
���  converges to  

  ∑ (��)�

�!

�
���      ? 

 (A) 1   (B) –1 

 (C)    (D) 2    



 

17 (Mathematical Sc.) 18  

87. Which of the following permutation is 
not an even permutation ?  

         
   ? 

 (A) �
1 2 3 4 5
3 2 1 4 5

� 

 (B) �
1 2 3 4 5
2 3 5 4 1

� 

 (C) �
1 2 3 4 5
1 3 4 5 2

� 

 (D) �
1 2 3 4 5
2 3 4 5 1

�   

 

88. The degree of the splitting field of x3 – 
2  ℚ[x] over ℚ is 

 ℚ  x3 – 2  ℚ[x]     
   ? 

 (A) 2 (B) 3 (C) 6 (D) 9  

 

89. Let G be group of order 56. Then  

 (A) all 7-Sylow subgroups of G are 
normal. 

 (B) all 2-Sylow subgroups of G are 
normal. 

 (C) neither 7-Sylow subgroup of G nor 
2-Sylow subgroup of G is normal. 

 (D) there is a proper normal subgroup 
of G. 

    G  56       

 (A) G   7-     

 (B) G   2-      

 (C) G    7-      
G  2-      

 (D) G         

90. Consider the group S9 of all 

permutation on a set with 9 elements. 
What is the largest order of a 
permutation in S9 ? 

 9          
 S9     S9    
     ? 

 (A) 21   (B) 20 

 (C) 30   (D) 14   

 

91. Let F be field with 512 elements. What 
is the total number of proper subfields 
of F ? 

   F 512      F   
      ? 

 (A) 3   (B) 6 

 (C) 8   (D) 5   

 

92. What is the number of abelian groups 
of order 1800 upto isomorphism ? 

   1800    
     ? 

 (A) 1   (B) 3 

 (C) 4   (D) 12   

 

93. What is the number of automorphisms 
of the group 2  4 ? 

  2  4     
  ? 

 (A) 1   (B) 2 

 (C) 4   (D) 8   
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94. Which of the following statements is 
true ? 

 (A) Every finite field is algebraically 
closed. 

 (B) Every algebraic extension of a 
field is a finite extension. 

 (C) If D is an integral domain and F is 
a field such that [D : F] <  then 
D is a field. 

 (D) Let F be a field, and let p(x)  F[x] 
have degree 4. Then p(x) is 
reducible over F if and only if p(x) 
= 0 has a root in F. 

       ? 

 (A)        
  

 (B)       
     

 (C)  D      F  
   [D : F] <  ,  D  
   

 (D)   F  ,  p(x)  F[x]  
 4     F  p(x)   
    F  p(x) = 0  
     

 

95. The Galois group of (x2 – 2) (x2 – 3)   
ℚ [x] is isomorphic to 

 (x2 – 2) (x2 – 3) ℚ [x]    
   ? 

 (A) 2  2 (B) 4 

 (C) S3 (D) 2  

96. The number of reducible polynomials 
of the form x2 + ax + b over  3  is 

 3   x2 + ax + b    
    ? 

 (A) 2 (B) 3 (C) 4 (D) 6  

 

97. How many ring homomorphisms are 
there from 12 to 30 ? 

 12   30     
 ? 

 (A) 6 (B) 5 (C) 4 (D) 3  

 

98. Let X1 and X2 be compact subsets of a 

metric space. Consider the following 
statements : 

 (1) X1  X2 is compact. 

 (2) X1  X2 is compact. 

 (A)  The both statements (1) and (2) are 
true. 

 (B)  The statement (1) is not true and 
(2) is true. 

 (C)  The statement (1) is true and (2) is 
not true. 

 (D)  The both statements (1) and (2) are 
not true. 

   X1  X2      
      
 : 

 (1) X1  X2    

 (2) X1  X2    

 (A)    (1)  (2)    

 (B)   (1)     (2)    

 (C)   (1)    (2)     

 (D)    (1)  (2)      
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99. Let l denote  with the lower limit 

topology, and let Y = {(x, y) : x + y = 
0} be a subspace of the product space  

l  l with the product topology. 

Which of the following is false ? 
 (A)  The topology on Y is metrizable. 
 (B)  Y is first countable. 
 (C)  The collection of path components 

of Y is uncountable. 
 (D) Y is second countable. 
   l       

  ,    Y = {(x, y) : 

x + y = 0}       

l  l    -     
     ? 

 (A)  Y      
 (B)  Y     
 (C)  Y         
 (D) Y       
 

100. Let X = ���, � cos
�

�
� : � ∈ (0,1]� , Y =

{(0, y): y ∈ [0,1]} , and let Z = X ∪ Y . 
Consider the subspace topology of 2 
on Z. Which of the following statement 
is true ? 

 (A)  Z is connected but not path 
connected. 

 (B)  Z has two components. 
 (C)  Z is compact and connected. 
 (D) Z is path connected but at least one 

of X and Y is not path connected. 

   X = ���, � cos
�

�
� : � ∈ (0,1]� , 

Y = {(0, y): y ∈ [0,1]}  ,    
Z = X ∪ Y   Z  2 -  
         
   ? 

 (A)  Z   ,       
 (B)  Z      
 (C)  Z        
 (D) Z    ,    X  

 Y         
     

101. Consider the integration of the function 
f(x) = 1 + e–x sin(4x) over the fixed 

interval [0, 1]. Also, given that 








3

1
f  = 

1.69642, 








3

2
f  = 1.23447, f(1) = 

0.72159. Then the numerical 

approximation of 



0



.

.f(x) dx =________. 

  [0, 1]                   
f(x) = 1 + e–x sin(4x)    

    , 








3

1
f  = 1.69642, 










3

2
f  = 1.23447, f(1) = 0.72159  

    



0



.

. f(x) dx = ______  

    ? 

 (A)  0.86079 (B) 1.32128 

 (C)  1.263895 (D)  1.308250  

 

102. What are the error bounds for the 
approximation ex  P8(x) on the 

intervals |x| < 1 ? Here  

 P8(x) = 1 + x + 
!8

...
!2

82 xx
 . 

  |x| < 1    ex  P8(x)  
     ?   

 P8(x) = 1 + x + 
!8

...
!2

82 xx
   

 (A) 
!9

e    (B) 
!10

e  

 (C) 
!8

e    (D) e   
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103. Consider the iteration pn+1(x) = g(pn(x)) 

when the function g(x) = 1 + x – 
4

2x
 is 

used. The fixed points can be found by 

solving the equation x = g(x). Then 

   g(x) = 1 + x – 
4

2x
   

    pn + 1(x) = g(pn(x)) 

    x = g(x)    

         

 (A) lim
n 

pn(–2) =  and/  

  lim
n 

pn(2) =  

 (B) lim
n 

pn(–2) =  and/  

  lim
n 

pn(2) = 2 

 (C) lim
n 

pn(–2) = –2 and/  

  lim
n 

pn(2) =  

 (D) lim
n 

pn(–2) = 2 and/  

  lim
n 

pn(2) = 2    

104. Consider the integral equation y(x) = 1 

+ 



0



.

.xty(t) dt for any y  C[0, 1]. Here 

C[0, 1] is the set of all real valued 

continuous functions from [0, 1] to .  

 (A) The given integral equation always 

has solution.  

 (B)  The given integral equation always 

has unique solution if  = 3.  

 (C)  The given integral equation always 

has no solution for  = 3. 

 (D)  The given integral equation always 

has infinitely many solutions.  

   y C[0, 1]    

 y(x) = 1 + 



0



.

.xty(t) dt   

   [0, 1]      

     C[0,1]    

 (A)        

   

 (B)        

      = 3   

 (C)   = 3       

       

 (D)        
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105. Consider L2([a, b]) = {f : [a, b]   : 




a

b

.

.| f(t)|
2 dt < }. Let  ℂ and K (·,·) 

L2([a, b]  [a, b]). Given that for 

every y  L2([a, b]), there exists unique 

x  L2([a, b]) such that x(s) = y(s) + 





a

b

.

.K(s, t) x (t) dt, for every s  [a, b]. 

Then which of the following is FALSE 

? 

 (A)  There exists a non-zero x  L2([a, b]) 

such that x(s) = 



a

b

.

.K(s, t) x (t) dt, 

for every s  [a, b]. 

 (B)  There is unique solution of x(s) = 





a

b

.

.K(s, t) x (t) dt, for every s  [a, b]. 

 (C) x(s) = 



a

b

.

.K(s, t) x (t) dt, for every   

s  [a, b] and for every x  L2([a, b]). 

 (D)  None of these 

 L2([a, b]) = {f : [a, b]   : 



a

b

.

.| f(t)|2      

dt < }        ℂ  

K (·,·) L2([a, b]  [a, b])       

   y  L2([a, b])  ,     

x  L2([a, b])            

s  [a, b]   x(s) = y(s) + 



a

b

.

.K(s, t) 

x (t) dt           ? 

      

 (A)   x  L2([a, b])     

  s  [a, b]    

  x(s) = 



a

b

.

.K(s, t) x (t) dt    

 (B)   s  [a, b]    x(s) = 



a

b

.

.

K(s, t) x (t) dt,      

 (C)  s  [a, b]        

x  L2([a, b])    x(s) = 



a

b

.

.K  

(s, t) x (t) dt    

 (D)          
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106. Let y(t) be the curve which minimizes 

the function J(x) = 



0



.

.[y
2(t) + (

.
y (t))2] dx 

satisfying y(0) = 0 and y(1) = 1. Then 

the value of 
.
y(0) is 

    y(t)    y(0) = 0          
y(1) = 1                

J(x) = 



0



.

.[y
2(t) + (

.
y (t))2] dx   

     
.
y(0)     ? 

 (A) 
1e

2e
2 

 (B) 
1e

e
2 

 

 (C) 
1e

e2
2 

 (D) 
1e

1
2 

  

107. Find the extremal of the I[y(x)] = 



0



.

.(y 

– 
2

1 y′2) dx satisfying y(0) = 0 and    

y(1) =1. 

 y(0) = 0  y(1) = 1     

I[y(x)] = 



0



.

.(y – 
2

1 y′2) dx    

  

 (A) – 
22

2xx
  (B) 2

2

1

2

3
xx    

 (C) – 
22

2 xx
  (D) 23

2

1

2

3
xx    

108. The Lagrangian for a simple pendulum 

is given by L =
�

�
ml��θ�̇

�
− mgl (1 −

cos θ).  Then Hamiltonian’s equations 

are given by  

                       

L =
�

�
ml��θ�̇

�
− mgl (1 − cos θ )   

        

    ? 

 (A) p�̇ = −mgl sin θ ; θ̇=
��

��� 

 (B) p�̇ = mgl sin θ  ; θ̇=
��

��� 

 (C) p�̇ = −θ̈; θ̇=
��

�
 

 (D) p�̇ = − �
�

�
� θ ; θ̇=

��

��
  

 

109. A particle is moving under the action of 

a generalized potential V(q, q̇) =
�� �̇

�� . 

The magnitude of the generalized force 

is 

     V(q, q̇) =
�� �̇

��   

        

     ? 

 (A)  
�(�� �)̇

��  (B)  
�(���)̇

��  

 (C)  
�

�� (D) 
�̇

��  
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110. Given that the linear transformation of a 
generalized coordinate q and the 
corresponding momentum p, Q = q + 4ap, 
P = q + 2p is canonical, the value of the 
constant a is ____. 

       q  
  p, Q = q + 4ap, P = q + 2p  
    ,  a  
 _______   

 (A) 1   (B) 
3

1  

 (C) 
2

1    (D) 
4

1    

 

 

111. Let y1(x) and y2(x) be the solutions of 

the differential equation 
xd

dy = y + 17 

with initial condition y1(0) = 0 and 

y2(0) = 1 respectively. Then  

 (A)  y1 and y2 will not intersect. 

 (B) y1 and y2 will intersect at x = 17. 

 (C) y1 and y2 will intersect at x = e. 

 (D)  y1 and y2 will intersect at x = 1. 

   y1(x)   y2(x)    
 y1(0) = 0  y2(0) = 1   

    
xd

dy = y + 17   

 (A)  y1  y2     

 (B) x = 17  y1  y2    

 (C) x = e  y1  y2    

 (D)  x = 1  y1  y2     

112. Let y(t) = 






y1(t)

y2(t)   satisfy 
dy
dt

 = Ay, t > 0, 

y(0) = 



0

1 , when A is 2  2 constant 

matrix with real entries satisfying 
trace(A) = 0 and det(A) > 0. Then y1(t) 

and y2(t) both are 

 (A) monotonically decreasing function 
of t.  

 (B) monotonically increasing function 
of t. 

 (C) Oscillating function of t. 

 (D) Constant function of t. 

   y(t) = 








(t)y

(t)y

2

1
, 

dy
dt

 = Ay, t > 0,    

y(0) = 



0

1 ,       A  

trace (A) = 0  det (A) > 0    
        
2  2    y1(t)  y2(t)    ? 

 (A) t     

 (B) t     
 (C) t    

 (D) t       

 

113. The partial differential equation 

y 
2u

x2 + x 
2u

y2 = 0 is hyperbolic in 

 (A) the second and fourth quadrants. 

 (B) the first and second quadrants. 
 (C) the second and third quadrants. 

 (D) the first and third quadrants. 

    y 
2u

x2 + x 
2u

y2 = 0 

   ? 
 (A)     
 (B)     

 (C)     
 (D)      
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114. The second order partial differential 

equation 
(x – y)2

4
 
2u

x2 + (x – y) sin (x2 + 

y2) 
2u

x y
  + cos2 (x2 + y2) 

2u

y2  + (x + y) 

u

x
+ sin2 (x2 + y2) (x + y) 

u
dx

  + u = 0 is 

 (A) Elliptic in the region 







 

6

π
 < y +  < 0 y,   : y) ,( 22xxx      

 (B) Hyperbolic in the region 







 





4

3
  y +  < 

4
 y,    : y) ,( 22xxx   

 (C) Elliptic in the region 

  






 





4

3
  y +  < 

4
 y,    : y) ,( 22xxx   

 (D) Hyperbolic in the region  

  






 


4

 < y +  y,   : y) ,( 22xxx   

      
(x – y)2

4
 
2u

x2 + (x – y) sin (x2 + y2) 
2u

x y
  

+ cos2 (x2 + y2) 
2u

y2  + (x + y) 
u

x
+ sin2  

(x2 + y2) (x + y) 
u
dx

  + u = 0  

 (A)    







 

6

π
 < y +  < 0 y,     : y) ,( 22xxx     

 (B)    

  






 





4

3
  y +  < 

4
 y,    : y) ,( 22xxx   

 (C)    

  






 





4

3
  y +  < 

4
 y,    : y) ,( 22xxx  

 (D)    







 


4

 < y +  y,   : y) ,( 22xxx   

115. Let u = u(x, y) be complete integral of 

the pde 
u

x
 , 
u

y
 = xy passing through the 

points (0, 0, 1) and (0, 1, ½) in the X – Y 

– U space. Then the value of u(x, y) 

evaluated at (–1, 1) is 

   X – Y – U   (0,0,1)      

(0, 1, ½)     pde 
u

x
, 
u

y
 = 

xy    u = u(x, y)    (–1, 1) 

  u(x, y)     ? 

 (A) 0 

 (B) 1 

 (C) 2 

 (D) 3    

 

116. Let a  0. The complementary function 

for the differential equation (D4 – a4)  

y = x4 is 

   a ≠ 0             

(D4 – a4) y = x4      ? 

 (A) c1e2x + c2e–ax + c3 cos ax + c4 sin ax   

 (B) c1eax + c2e–ax + c3 cos 2x + c4 sin 2x  

 (C) c1e4x + c2e–4x + c3 cos ax + c4 sin ax  

 (D) c1eax + c2e–ax + c3 cos ax + c4 sin ax 
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117. The general solution of the differential 
equation (x2y3 + 2xy)dy = dx is 

   (x2y3 + 2xy)dy = dx  
     ? 

 (A) 
1
y
 = 

1
2
 (1 – x2) + ce–x2

 

 (B) 
1
x
 = 

1
2
 (1 – x2) + ce–y2 

 (C) 
1
x
 = 

1
2
 (1 – y2) + ce–y2

  

 (D) 
1
y
 = 

1
2
 (1 – y2) + ce–y2

  

 

118. Let a  0. Consider the following two 
statements : 

 (i) The functions cos ax and sin ax are 
linearly independent. 

 (ii) The functions ex and e–x are linearly 
independent. 

 Which of the following is true ? 

 (A) The statements (i) and (ii) are true. 

 (B) The statement (i) is true, but (ii) is false. 

 (C) The statement (ii) is true, but (i) is false. 

 (D) The statements (i) and (ii) are false. 

   a  0       
  : 

 (i)  cos ax  sin ax    
   

 (ii)  ex  e–x       

        ? 

 (A)  (i)  (ii)    

 (B)  (i)  ,  (ii)    

 (C)  (ii)  ,  (i)    

 (D)  (i)  (ii)     

119. The initial value problem x′(t) = 3x2/3, 
x(0) = 0 in interval around t = 0 has 

 (A) No solution 

 (B) Unique solution 

 (C) Infinitely many solutions. 

 (D) Data is not proper to say anything 
about solution. 

  t = 0      
x′(t) = 3x2/3, x(0) = 0   

 (A)       

 (B)     

 (C)      

 (D)           
       

 

120. Which of the following is true for the 
system of ordinary differential equations   

 














 










(t)

(t)

01

10

(t)

(t)

dt

d

2

1

2

1

x

x

x

x
 ? 

 (A) Every solution is real exponential 
function. 

 (B) Every solution is periodic. 

 (C) There exists unbounded solution. 

 (D) There exists no solution. 

    

 














 










(t)

(t)

01

10

)t(

)t(

dt

d

2

1

2

1

x

x

x

x    

         ? 

 (A)        

 (B)       

 (C)      

 (D)         
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121. If u(x) and (x) satisfying u(0) = 1, v(0) 

= –1, u 








2
= 0 and  









2
= 0 are the 

extremal functions of 

 






































2

0

22

2u
u

v
x

v

x
 dx then 

  u(0) = 1, v(0) = –1, u 








2
= 0  u(x) 

 v(x)     

 






































2

0

22

2u
u

v
x

v

x
dx    

 








2
= 0   

 (A) u 0
4

π
ν

4

π


















 (B) u 1

4

π
ν

4

π


















 

 (C) u 0
3

π
ν

3

π


















 (D) u 1

3

π
ν

3

π


















 

       
122. Which of the following is NOT a 

solution of y" + y = 1 ? 
      y" + y = 1   

  ? 
 (A) y = 1 + cos x 
 (B) y = 1 + sin x 
 (C) y = 2 + cos x + sin x 
 (D) y = 100    
123. The approximation solution to the initial 

value problem y′ = 1 + y2, y(0) = 0 using 
Picard’s method is 

         
 y′ = 1 + y2, y(0) = 0   
   ?  

 (A) x + 
1
3
 x3 + 

15
2

 x5 + 
1
63

 x7  

 (B) x + x3 + 
2
15

 x5 + 
1
63

 x7  

 (C) x + 
1
3
 x3 + 

2
15

 x5 + x7 

 (D) x + 
1
3
 x3 + 

2
15

 x5 + 
1
63

 x7  

124. An example of a kernel K(x, t) which is 
symmetric and separable is :   

  K(x, t)       
    ? 

 (A) ext (B) tan (x + t)  
 (C) cos (x2 + t2) (D) cos (xt)  
 

125. The partial differential equation y2uxx – 

2xyuxy + x2uyy = 
y2

x
 ux + 

x2

y
 uy is 

 (A) Hyperbolic type (B) Parabolic type 
 (C) Elliptic type (D) None of these 
    y2uxx – 2xyuxy + 

x2uyy = 
y2

x
 ux+ 

x2

y
 uy   ? 

 (A)   
 (B)   
 (C)   
 (D)        
 

126. Let X be random variable. If expectation 
of X is E(X) = , variation of X is 9, Y = 
3X + 4, then the variation of Y is   

   X      X  
 E(X) =  , X   9, Y = 

3X + 4 ,  Y     ?  
 (A) 81 (B) 27 
 (C) 9 (D) 87  
 

127. Which of the following do the normal 
distribution and the exponential density 
function have in common ? 

 (A) Both are bell shaped. 
 (B) Both are symmetrical distributions. 
 (C) Both approaches infinity as x 

approaches infinity. 
 (D) Both approaches zero as x 

approaches infinity. 
         

     ? 
 (A)        
 (B)      
 (C)       x  

    
 (D)   x     ,  
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128. Consider a large population with a mean 
of 160 and a standard deviation of 30. A 
random sample of size 64 is taken from 
this population. What is the standard 
error of the sample mean ?  

 160    30      
          
 64       
        ? 

 (A) 3.125 (B) 2.500 
 (C) 3.750 (D) 5.625  
 

129. Which one of the statements below is 
correct ? 

 (A) If n, the sample size, increases, the 
confidence interval becomes wider. 

 (B) A 90% confidence interval for the 
population mean is narrower than a 
95% confidence interval for the 
population mean. 

 (C) As the population standard 
deviation increases, the confidence 
interval becomes narrower. 

 (D) If α = 0.01, it implies that we are 
1% confident that the population 
mean will lie between the 
confidence limits. 

           ? 

 (A)   , n  ,  
       

 (B)     90%  
     95% 
        

 (C) -     
,        

 (D)  α = 0.01 ,      
 1%      
       

 

130. A sequence of random variable {Xn} is 

said to converge to X in ____, if for every 
ϵ > 0, as n  , P[ |Xn – X| ≥ ϵ]  0  

 (A) It’s field 
 (B) Distribution 
 (C) Probability 
 (D) None of the above 
    {Xn}    _____ 

 X        ,  
   ϵ > 0, as n  , P[ |Xn – X| 

≥ ϵ]  0  
 (A)     
 (B)  
 (C)  
 (D)        

131. XX
p

n   and X'X
p

n    X and X′ 

_______, where {Xn} is a sequence of 

random variable. 
 (A) converge to X in distribution 
 (B) are equivalent 
 (C) Both (A) and (B) 
 (D) None of the above 

 XX
p

n    X'X
p

n   X  X′ 

_____,  {Xn}      
  

 (A)   X      
 (B)    
 (C) (A)  (B)   

 (D)        

 
132. The probability of type-I error is ______. 
 (A) Power function 
 (B) Level of significance 
 (C) Power of the test 
 (D) None of the above 
 -I    ______   
 (A)   (B)    
 (C)    (D)        
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133. The d.f. for 2 while dealing with 
contingency table of order 4  5 is _____. 

  4  5       
 χ2   d.f.   ? 

 (A) 9 
 (B) 12 
 (C) 20 
 (D) None of the above/      
      
134. Size of the critical region is called as ___. 
 (A) Size of type-II error 
 (B) Power of the test 
 (C) Minimum critical region 
 (D) Size of the test 
      ____     
 (A) -II    
 (B)    
 (C)    
 (D)       
 

135. In hypothesis testing, a type II error 
occurs when 

 (A) The null hypothesis is not rejected 
when the null hypothesis is true. 

 (B) The null hypothesis is rejected 
when the null hypothesis is true. 

 (C) The null hypothesis is not rejected 
when the alternative hypothesis is 
true. 

 (D) The null hypothesis is rejected when 
the alternative hypothesis is true. 

   ,  II    , 
 

 (A)       
       

 (B)        
       

 (C)        
       

 (D)        
         

       

136. The Mann-Whitney U test is preferred 
over t test when 

 (A) data is paired. 
 (B) the assumption of normality is not 

met. 
 (C) sample sizes are small. 
 (D) samples are dependent. 
 - U   t    

      
 (A)      

 (B)         
 (C)      
 (D)        

 
137. The ratio of the likelihood function 

under null hypothesis and under the 
entire parametric space is _____. 

 (A) Sequential probability ratio 
 (B) Ratio of conditional probabilities 
 (C) Likelihood ratio 
 (D) None of the above 
        

     ________   
 (A)    
 (B)     
 (C)   
 (D)        

 
138. In Analysis of Variance (ANOVA), 

factor refers to 
 (A) The independent variable 
 (B) The dependent variable 
 (C) Different level of treatments 
 (D) The critical value of F 
    (ANOVA) ,  

    ?  
 (A)    
 (B)   
 (C)     
 (D) F       
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139. The number of degrees of freedom for 
the appropriate chi-square distribution in 
a test of independence is 

 (A) n – 1 
 (B) k – 1 
 (C) Number of rows minus 1 times 

number of columns minus 1. 
 (D) n – k – 1 
     -    

     
 (A) n – 1 
 (B) k – 1 
 (C)     1   

   1 
 (D) n – k – 1    
 
140. The sampling distribution for a goodness 

of fit test is the 
 (A) t-distribution 
 (B) Chi-square distribution 
 (C) F distribution 
 (D) Normal distribution 
         
 (A) t- (B) -  
 (C) F  (D)    
 

141. To construct an interval estimate for the 
difference between the means of two 
populations when the standard 
deviations of the two populations are 
unknown and it can be assumed the two 
populations have equal variances, we 
must use a t distribution with (let n1 and 

n2 be the size of sample for first and 

second) 
           

         
        
        
  ,   t    
  (       
   n1  n2 ) 

 (A) n1+ n2 – 2 (B) n1
 + n2 

 (C) n1 – n2 + 2 (D) n1
 –  n2  

142. The collection of statistical methods that 
require assumptions about the population 
is known as 

 (A) Non-parametric test 
 (B) Parametric test 
 (C) Distribution free test 
 (D) None of these 
         

        
 (A) -  
 (B)   
 (C)    
 (D)        
 

143. The Wishart distribution is a 
multivariate generalization of 

 (A) Normal distribution 
 (B) F distribution 
 (C) Chi-square distribution 
 (D) t-distribution 
       
 (A)   (B) F  
 (C) -  (D) t-  
 

144. If x(t) is characteristic function, then it 

is _______. 
 (A) divergent everywhere 
 (B) discrete everywhere 
 (C) continuous everywhere 
 (D) None of the above 
  x(t)   ,   

_____   
 (A)   (B)   
 (C)   (D)        
 

145. Principal Component Analysis (PCA) is 
used to find 

 (A) Relationship between components 
 (B) Interrelation 
 (C) Linear Regression 
 (D) Linear Relation 
    (PCA)    

       ? 

 (A)     
 (B)   
 (C)   
 (D)      
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146. The square of canonical correlation is an 
indicator of 

 (A) Relationship among the 
independent variables. 

 (B) Discriminating power of the 
independent variables. 

 (C) Efficiency of the independent 
variables. 

 (D) Percentage of variation explained by 
the independent variables in groups. 

        ? 
 (A)      
 (B)      
 (C)     
 (D)         

     
 

147. The linear combinations of independent 
variables developed by discriminant 
analysis that will best discriminate 
between the categories of the dependent 
variable are 

 (A) Discriminant Score 
 (B) Discriminant Function 
 (C) Classification Matrix 
 (D) None of the above 
        

        
     

 (A)   (B)   
 (C)   (D)      
       
 

148. A canonical correlation is the correlation 
between 

 (A) The discriminant function and the 
MANOVA test statistics. 

 (B) One set of variables and other set of 
variables. 

 (C) Two dependent variables. 
 (D) One set of variables and the 

independent variable. 
         ? 
 (A)    MANOVA 

  
 (B)          
 (C)    
 (D)         
 

149. Suppose Y is binary valued dependent 
variable and X1 and X2 are explanatory 
variables. Predicting the probability of   
Y = 1 involves estimating a 

 (A) Linear Regression 

 (B) Poisson Regression 

 (C) Logistic Regression 

 (D) Linear probability model 

    Y    
   X1  X2        
Y = 1       
     ? 

 (A)   

 (B)   

 (C)   

 (D)      

 

150. If the covariance matrix  of 
multivariate normal distribution is not of 
full rank, then 

 (A) Density of multivariate normal 
distribution does not exist. 

 (B) Multivariate normal distribution is 
degenerate. 

 (C) Both (A) and (B) 

 (D) None of the above 

        

     ,  

 (A)          

 (B)       

 (C) (A)  (B)  

 (D)      




