
  

 

 

  

vuqns¯k 

  

1. vkius fgUnh dks ek/;e pquk gS A bl ijh{kk iqfLrdk esa  ,d lkS chl (20 Hkkx 'A' esa + 40 Hkkx 'B' + 

60 Hkkx 'C' esa ) cgqy fodYi iz¯u  (MCQ)fn, x, gSa A vkidks Hkkx  'A' esa ls vf/kdre 15 vkSj 

Hkkx 'B' esa 25 iz¯uksa rFkk Hkkx 'C' esa Lks 20 iz¯uksa ds mRrj nsus gSa A ;fn fu/kkZfjr Lks vf/kd iz¯uksa ds 

mRrj fn, x, rc dsoy igys Hkkx 'A' Lks 15,Hkkx 'B' ls 25 rFkk Hkkx 'C' ls 20 mRrjksa dh tkap dh 

tk,xh A   

2. vksñ,eñvkjñ mRrj i=d vyx Lks fn;k x;k gS A viuk jksy uEcj vkSj dsUnz dk uke fy[kus Lks igys ;g 

tkap yhft, fd iqfLrdk esa i`±B iwjs vkSj lgh gSa rFkk dgha Lks dVs&QVs ugha gSa A ;fn ,slk gS rks vki 

bfUothysVj Lks mlh dksM dh iqfLrdk cnyus dk fuosnu dj ldrs gSa A blh rjg Lks vksñ,eñvkjñ mRrj 

i=d dks Hkh tkap  ysa A bl iqfLrdk esa jQ dke djus ds fy, vfrfjDr iUus layXu gSa A 

3. vksñ,eñvkjñ mRrj i=d ds i`±B 1 esa fn, x, LFkku ij viuk jksy uEcj] uke rFkk bl ijh{kk iqfLrdk 

dk Øekad fyf[k,] lkFk gh viuk gLrk{kj Hkh vo'; djsa A 

4. vki viuh vksñ,eñvkjñ mRrj  i=d esa jksy uacj] fo±k; dksM] iqfLrdk dksM vkSj dsUnz dksM ls lacaf/kr 

leqfpr o`rksa dks dkys ckWy isu ls vo¯; dkyk djsaA ;g ,d ek= ijh{kkFkhZ dh ftEesnkjh gS fd og 

vksñ,eñvkjñ mRrj i=d esa fn, x, funsZ¯kksa dk iwjh lko/kkuh ls ikyu djsa] ,slk u djus ij dEI;wVj 

fooj.kksa dk lgh rjhds Lks vdwfVr ugha dj ik,xk] ftlls varr% vkidks gkfu] ftlls vkidh 

vksñ,eñvkjñ mRrj i=d dh vLohd`fr Hkh ®kkfey] gks ldrh gS A  

5. Hkkx 'A' esa izR;sd iz¯u 2 vad , Hkkx 'B' esa izR;sd iz¯u ds 3  vad rFkk Hkkx 'C' esa izR;sd iz¯u 4.75 vad 

dk gS A izR;sd xyr mRrj dk _.kkRed ewY;kadu Hkkx 'A' esa @ 0.5 vad rFkk Hkkx 'B' esa @ 0.75 

vad ls fd;k tk,xk A Hkkx 'C' ds mRrjksa ds fy, _.kkRed ewY;kadu ugha gS A 

6. Hkkx 'A' rFkk Hkkx 'B' ds izR;sd iz¯u ds uhps pkj fodYi fn, x, gSa A buesa Lks dsoy ,d fodYi gh 

Þlghß vFkok ÞloksZRre gyß gS A vkidks izR;sd iz¯u dk lgh vFkok loksZRre gy <wa<uk gS A Hkkx 'C' esa 

izR;sd iz¯u dk ñ,d  ò ;k ñ,d Lks vf/kdò fodYi lgh gks ldrs gSa A Hkkx 'C' esa izR;sd iz¯u ds lHkh 
fodYiksa dk lgh p;u djus ij gh ØsfMV izkIr gksxk A l c lgh fodYiksa dk p;u ugha djus ij dksb 

vakf®kd ØsfMV ugha fn;k  tk, xk A 

7. udy djrs gq, ;k vuqfpr rjhdksa dk iz;ksx djrs gq, ik, tkus okys ijh{kkfFZk;ksa dk bl vkSj vU; Hkkoh 

ijh{kkvksa ds fy, v;ksX; Bgjk;k tk ldrk gS A 

8. ijh{kkFkhZ dks mRrj ;k jQ iUuksa ds vfrfjDr dgha vkSj dqN Hkh ugha fy[kuk pkfg, A 

9. dsydwysVj dk mi;ksx djus dh vuqefr ugha gS A 

10. ijh{kk lekfIr ij fNnz fcUnq fpfUgr LFkku ls OMR mRrj i=d dks foHkkftr djsaA bfUothysVj dks 

ewy OMR  mRrj i=d lkSaius ds i¯pkr vki bldh dkWcZuySl izfrfyfi ys tk ldrs gSaA 

11. fgUnh ek/;e@laLdj.k ds iz¯u esa folaxfr gksus@ik;s tkus ij vaxzsth laLdj.k izekf.kd gksxk A  

12. dsoy ijh{kk dh iwjh vof/k rd cSBus okys ijh{kkFkhZ dks gh ijh{kk iqfLrdk lkFk ys tkus dh  

  vuqefr nh tk,xh A 
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Hkkx \PART 'A'  
 

1. ÖɨȎØ×ɟÈɷ Ñɭ ¿éɟÑɭ ¾ɥ ÃɨØɡ ¾ɥ ÍÎɟ ÏÞ Ħ ÍɰÕʇ 
Öʃ Þɭ ¤¾ Öʃ ȑÄÒɟ ȏÏ×ɟ] ÖɨȎØ×ɟÈɷ Þɭ ÜɮÙɟx¾ ¾ɨ 
Ïɡ À×ɠ κÃίɠ Öʃ εÙ¿ɟ Îɟ, ñÖɟÑÛ ÖȑÍ ¾ɭ yɰÏØ 
ÞȓØɟÀ ȑÄÒɟ ßȓz ßɮò] ¾ɩÑ-Þɟ Ħ ÍɰÕ Îɟ? 

 1. X    2.     II  

 3. III     4.     IX 

 

1. ñThe clue is hidden in this statementò, read 

the note handed to Sherlock by Moriarty, who 

hid the stolen treasure in one of the ten pillars.  

Which pillar is it? 

 1. X    2.     II  

 3. III     4.     IX  

 

2. ÖɟÑʃ η¾ ŢɟĘ ×ɟÒ¾ʇ ¾ɥ ÍɠÑ ÞɰÀɨȒĥÉ×ɟɰ ŎÖÜ9 
ÖȓĞ Ô|, ȏÏġ Ùɡ ÍÎɟ Ãɮę Ñ| Öʃ z×ɨȒÅÍ ¾ɥ À×ɠɰ] 
ßØ ŢɟĘ ×ɟÒ¾ {Ñ Öʃ Þɭ ¾ɭÛÙ η¾Þɠ Ïɨ 
ÞɰÀɟɰȒĥÉ×ʇ Öʃ ÜɟεÖÙ ßȓ¤] 21 ŢɟĘ ×ɟÒ¾ ÖȓĞ Ô| 
ÞɰÀɨĥ Éɢ Öʃ, 27 ȏÏġ Ùɡ ÞɰÀɨĥ Éɢ Öʃ ÍÎɟ  30 Ãɭę Ñ| 
ÞɰÀɨĥ Éɢ Öʃ ÜɟεÖÙ ßȓ¤] ȏÏġ Ùɡ ÍÎɟ Ãɭę Ñ| 
ÞɰÀɨÝn  Éɢ Öʃ ÜɟεÖÙ ßɨÑɭ ÛɟÙɭ ŢɟĘ ×ɟÒ¾ʇ ¾ɥ ¾ȓÙ 
Þɰć ×ɟ Ć ×ɟ Îɠ? 

 1. 18 

 2. 24 

 3. 26 

 4. }ÒØɨĆ Í ÞȕÃÑɟ Þɭ ÒÍɟ Ñßɡɰ ÙÀɟ×ɟ Åɟ 
 Þ¾Íɟ] 

 

2. Suppose three meetings of a group of 

professors were arranged in Mumbai, Delhi 

and Chennai.  Each professor of the group 

attended exactly two meetings.  21 professors 

attended Mumbai meeting, 27 attended Delhi 

meeting and 30 attended Chennai meeting.  

How many of them attended both the Chennai 

and Delhi meetings? 

 1. 18 

 2. 24 

 3. 26 

 4. Cannot be found from the above 

 information 

 

3. ÖɟÑʃ η¾ η¾Þɠ ×ɟŝɟ ¾ɭ ÏɩØɟÑ, ȐÔÑɟ ȏÈ¾È ¾ɭ 
ÞÛɟØ ¾ɭ Ò¾îɭ ÅɟÑɭ ¾ɥ Ţɟȑ×¾Íɟ 0.1 ßɮ] ×ȏÏ 
¾ɨ| ģ ×ȒĆÍ ȐÔÑɟ ȏÈ¾È εÙ¤ 4 ÔɟØ ×ɟŝɟ ¾ØÍɟ 

ßɮ, Íɨ {Ñ ×ɟŝɟ¨ɰ ¾ɭ ÏɩØɟÑ }Þ¾ɭ Ò¾îɭ ÅɟÑɭ ¾ɥ 
Ţɟȑ×¾Íɟ  ßɨÀɠ: 

 1. 1-(0.9)
4
  2.     (1-0.9)

4
 

 3. 1-(1-0.9)
4
  4.     (0.9)

4
 

 

3. The probability that a ticketless traveler is 

caught during a trip is 0.1. If the traveler 

makes  4 trips , the probability that he/she will 

be caught during at least one of the trips is: 

 1. 1-(0.9)
4
  2.     (1-0.9)

4
 

 3. 1-(1-0.9)
4
  4.     (0.9)

4
 

 

4. 

  
 

 ÏÜɟx×ɭ À×ɭ Ñɩ ȐÔɰÏȓ̈ɰ ¾ɨ ¾ÙÖ ¾ɨ }Éɟ¤ ȐÔÑɟ 
ÍÎɟ η¾Þɠ ÒÎ ¾ɭ ÒȓÑ9 yÑȓØɭ¿Ì η¾×ɭ ȐÔÑɟ 
ÅɨîÑɭ ¾ɭ εÙ¤ ¾Ö Þɭ ¾Ö η¾ÍÑɠ ÞØÙ Øɭ¿ɟ¨ɰ 
¾ɥ zÛĤ ×¾Íɟ ßɮ? 

 1. 3    2.     4 

 3. 5    4.    6 

 

4. 

  
 

 The minimum number of straight lines 

required to connect the nine points above 

without lifting the pen or retracing is 

 1. 3    2.    4 

 3. 5    4.    6 

 

5. ¤¾ {¾ɟ| ÁÑ ¾ɭ ÞÔÞɭ ÙɰÔɭ θÛ¾Ìx ¾ɭ Ïɨ εÞØɭ  

A, B ßʅ] A Þɭ  B ¾ɭ ÔɠÃ ÁÑ ¾ɭ ÞÍß ÒØ ÔÑɭ 
ÒÎ ¾ɥ ę ×ȕÑÍÖ ÙɰÔɟ| Ć ×ɟ ßɮ? 

 1. Ѝσ    2.    ρ Ѝς 

 3. Ѝυ    4.    3 

 

5. Let A, B be the ends of the longest diagonal 

of the unit cube.  The length of the shortest 

path from A to B along the surface is  

 1. Ѝσ    2.    ρ Ѝς 

 3. Ѝυ    4.    3 
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6. Þɰć ×ɟ 316
 ¾ɨ ×ȏÏ ÏÜÖÙÛ ¾ɨî Öʃ εÙ¿ɟ Åɟ×ɭ 

Íɨ }Þ Þɰć ×ɟ Öʃ η¾ÍÑɭ ÏÜÖÙÛ yɰ¾ ßʇÀɭ? 

 1. ÍɠÑ    2.     Äß 
 3. ÞɟÍ    4.     zÉ 

 

6. How many digits are there in 3
16

 when it is 

expressed in the decimal form? 

 1. Three   2.    Six 

 3. Seven   4.    Eight 

 

7. x-y ȑÑÏɴÜɟɰ¾ ÞÖÍÙ ÒØ ¿ɠɰÃɟ À×ɟ ¤¾ Ûȗĕ Í 
}ʬÀÖ Þɭ ÀȓÅØÍɟ ßɮ, ©Ø x ÍÎɟ y yàʇ ÒØ 
ÙĞ Ôɟ{×ɟɰ ŎÖÜ9 8 ©Ø 7 ¾ɭ ÅɠÛɟ Ø¿Íɟ ßɮ] {Þ 
Ûȗĕ Í ¾ɭ ¾ʃş ¾ɭ ȑÑÏɴÜɟɰ¾ ßʅ   

 1. (8, 7)    2.     (-8, 7) 

 3. (-4, 3.5)  4.     (4, 3.5) 

 

7. A circle drawn in the x-y coordinate plane 

passes through the origin and has chords of 

lengths 8 units and 7 units on the x and y axes, 

respectively.  The coordinates of its centre are 

 1. (8, 7)   2.     (-8, 7) 

 3. (-4, 3.5)  4.     (4, 3.5) 

 

8. κÃŝ Öʃ ÏÜɟx×ɭ yÑȓÞɟØ ¤¾ ÛÀx ¾ɭ yɰÏØ ÍÎɟ ÔɟßØ 
¤¾-¤¾ Ûȗĕ Í ÔÑɟ×ɟ À×ɟ ßɮ] Ôɟħ× Ûȗĕ Í ¾ɭ àɭŝÓÙ 
©Ø zɰÍØ Ûȗĕ Í ¾ɭ àɭŝÓÙ ¾ɟ yÑȓÒɟÍ Ć ×ɟ ßɮ ? 

  
  

 1. Ѝς    2.     ς 

 3. ςЍς    4.     σȾς 

 

8. There is an inner circle and an outer circle 

around a square.  What is the ratio of the area 

of the outer circle to that of the inner circle? 

  
  

 1. Ѝς    2.     ς 

 3. ςЍς    4.     σȾς 
 

9. ¤¾ κÀÙɟÞ ¾ɭ ÒʃÏɭ ¾ɟ ģ ×ɟÞ }Þ ¾ɭ η¾ÑɟØɭ ¾ɭ 
ģ ×ɟÞ Þɭ 20% ÄɨÈɟ ßɮ] κÀÙɟÞ ¾ɨ zÐɠ ~ɯÃɟ| 
Í¾ şÛ ÕØ ȏÏ×ɟ À×ɟ ßɮ] κÀÙɟÞ ¾ɭ ¿ɟÙɡ 
z×ÍÑ ¾ɟ ÕØɭ z×ÍÑ Þɭ yÑȓÒɟÍ ßɮ 

 1. 
Ѝ   Ѝ

Ѝ  Ѝ
   2.     

  

  
 

 3. 
  

  
   4.     

  

  
 

 

9. The base diameter of a glass is 20% smaller 

than the diameter at the rim.  The glass is 

filled to half the height.  The ratio of empty to 

filled volume of the glass is 

 1. 
Ѝ   Ѝ

Ѝ  Ѝ
  2.     

  

  
 

 3. 
  

  
  4.     

  

  
 

 

10. ¤¾ ÏȓÒȏß×ɟ ÉɭÙɭ ¾ɨ ¤¾ yÐxÛȗĕ Íɟ¾ɟØ ÒÎ ÒØ 
ÃÙɟ×ɟ Åɟ Øßɟ ßɮ] ÒÎ ¾ɥ ©ÞÍ Ȑŝč ×ɟ 10Öɠ- 
ßɮ, ÍÎɟ Òȏß×ʇ ¾ɭ ÔɠÃ ¾ɟ ÓɟÞÙɟ ¤¾ ÖɠÈØ ßɮ] 
ÉɭÙɭ ¾ɭ Ïɨ Òȏß×ʇ ʬÛɟØɟ ÒɟȎØÍ ÏȕØɡ Öʃ yɰÍØ ßɮ   

 1. 0    2.    10 

 3. “    4.    ς“ 

 

10. A wheel barrow with unit spacing between its 

wheels is pushed along a semi-circular path of 

mean radius 10. The difference between 

distances covered by the inner and outer 

wheels is 

 1. 0    2.    10 

 3. “    4.    ς“ 

 

11. ×ȏÏ  d =1 ιÊŐɠ, r = 1 ØɭιÊ×Ñ, ÍÎɟ g = 1 ŐɭÊ 
ÖɟÑɟ Åɟ×ɭ, Íɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 (100 ŐɭÊ = ¤¾ ÙɰÔ ¾ɨÌ) 

 1. cos d < cos r < cos g
 

 2. cos r < cos g < cos d
 

 3. cos r < cos d < cos g
 

 4. cos g < cos d < cos r
 

 

11. Write d =1 degree, r = 1 radian and g = 1 

grad. Then which of the following is true? 

 (100 grad = a right angle) 

 1. cos d < cos r < cos g
 

 2. cos r < cos g < cos d
 

 3. cos r < cos d < cos g
 

 4. cos g < cos d < cos r
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12. ¤¾ θÛŎɭÍɟ Ţĕ ×ɭ¾ 100 ȻÒ×ɭ Ŏ× Öȕġ × ÛɟÙɡ 
ÃɠÅʇ ¾ɨ ÞɟÙ ÕØ ÔɭÃÍɟ ßɮ] ÒßÙɭ zÉ ÖßɡÑʇ Öʃ 
θÛŎ× Öȕġ × yκÐ¾ Ø¿ɟ ÅɟÍɟ ßɮ, ÍÎɟ ÔɟÏ ¾ɭ 
ÃɟØ ÖßɡÑʇ Öʃ ÄȕÈ Ïɡ ÅɟÍɠ ßɮ] ÄȕÈ ¾ɭ ÏɩØɟÑ ¾ɟ 
θÛŎ× Öȕġ × ÒßÙɭ zÉ ÖßɡÑʇ ¾ɟ zÐɟ ßɮ] ßØ 
ÖßɡÑɭ ȐÔ ¾ɥ ÛĦ Íȓ̈ɰ ¾ɥ Þɰć ×ɟ ÞÖɟÑ ßɮ] ×ȏÏ 
Ûß ÞɟÙ ¾ɭ yɰÍ Öʃ 20% ÖȓÑɟÓɟ ÒɟÍɟ ßɮ Íɨ ÒßÙɭ 
zÉ ÖßɡÑʇ Öʃ θÛŎ× Öȕġ × Ć ×ɟ ßɮ? 

 1. 122    2.    144 

 3. 150    4.    160 

 

12. A vendor sells articles having a cost price of 

Rs.100 each. He sells these articles at a 

premium price during first eight months, and 

at a sale price, which is half of the premium 

price, during next four months. He makes a 

net profit of 20% at the end of the year. 

Assuming that equal numbers of articles are 

sold each month, what is the premium price 

of the article? 

 1. 122    2.    144 

 3. 150    4.    160 

 

13. ¾ÎÑ 'ÖɭØɭ Òȓŝ ¾ɟ θÒÍɟ ÍȓĞßɟØɭ ÅÑ¾ʇ ¾ɥ 
¤¾Öɟŝ Þę ÍɟÑ ßɮ' 

 1. ¾Õɠ Þßɡ Ñßɡɰ ßɨ Þ¾Íɟ 

 2. ¾ɭÛÙ ¤¾ ßɡ Ţ¾ɟØ ¾ɭ ÞɰÔɰÐ Öʃ Þßɡ ßɮ 

 3. ¤¾ Þɭ yκÐ¾ ÞɰÔɰÐʇ Öʃ Þßɡ ßɨ Þ¾Íɟ ßɮ 

 4. η¾Þɠ ÔßȓÞɰÀÖÑɠ ¾ȓÈȓɰÔ Öʃ ßɡ ßɨ Þ¾Íɟ ßɮ] 
 

13. The statement: ñThe father of my son is the 

only child of your parentsò 

 1. can never be true 

 2. is true in only one type of relation 

 3. can be true for more than one type of 

 relations 

 4. can be true only in a polygamous family 

 

14. ¤¾ ÞÖÍÙ ¾ɨ ÞÛɟxÀÞÖ ÔßȓÕȓÅʇ Þɭ {Þ ÍØß 
Ëɰ¾Ñɭ ¾ɥ zÛĤ ×¾Íɟ ßɮ, η¾ ¾ɨ| ÅÀß ¿ɟÙɡ 
Ñßɡɰ ÄȕÈɭ] ÔßȓÕȓÅʇ Öʃ η¾ÞÞɭ ×ß ÞɰÕÛ ßɮ? 

 1. ÝʪÕȓÅ '6-gon)    

 2. yĥÈ ÕȓÅ (8-gon) 

  

 

 

 

 3. ÏÜ ÕȓÅ (10-gon) 

 4. ʬÛɟÏÜÕȓÅ '12-gon) 

 

14. One is required to tile a plane with congruent 

regular polygons.  With which of the 

following polygons is this possible? 

 1. 6-gon     2.    8-gon 

 3. 10-gon   4.    12-gon 

 

15. ÔØɟÔØ ģ ×ɟÞ ¾ɭ ÍɠÑ Ûȗĕ Íʇ ¾ɨ {Þ Ţ¾ɟØ Ø¿ɟ 
À×ɟ ßɮ, ȒÅÞÞɭ η¾ }Ñ ¾ɭ ¾ʃşʇ Þɭ ¤¾ ÞÖÕȓÅ 
Ȑŝ¾ɨÌ ÔÑ Åɟ×ɭ]  

 
  

 ßØ Ûȗĕ Í ¾ɭ yɰÏØ 50 ȐÔɰÏȓ̈ɰ ¾ɨ ×ɟȸȒċÄ¾Í9 
θÛ¿Øɟ ÅɟÍɟ ßɮ] ÞÕɠ ÞɰÕÛ ȐÔę Ïȓ-×ȓÀÙʇ ¾ɭ ÔɠÃ 
¾ɥ ÏȕØɡ ¾ɟ zÛȗȒĕÍ ÔɰÈÑ {Þ Ţ¾ɟØ Ïɡ¿ɭÀɟ]  

 

 
  

15. Three circles of equal diameters are placed 

such that their centres make an equilateral 

triangle as in the figure 

 
  

 Within each circle, 50 points are randomly 

scattered. The frequency distribution of 

distances between all possible pairs of points 

will look as  
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16. ÕɟØÍ ¾ɭ }ĥ Ì¾ÈɡÔɰÐ ŢÏɭÜʇ Öʃ yκÐ¾ÍØ ÓÙ 
yŢɮÙ-Ö| ¾ɭ ÖßɡÑʇ Öʃ ÒÑÒÍɭ ßʅ] {Þ ¾ɟ 
Ħ Òĥ Èɡ¾ØÌ ÑɠÃɭ ȏÏ×ɭ η¾Þ θÛÐɟÑ Þɭ ßɨ Þ¾Íɟ ßɮ? 

 1. {Þ ÏɩØɟÑ Ò×ɟxĚ Í Öɟŝɟ Öʃ ÒɟÑɠ ¾ɟ ßɨÑɟ] 

 2. ÀÖɶ Þɭ ÓÙʇ ¾ɟ zÞɟÑɠ Þɭ Ò¾Ñɟ] 

 3. ÒÜȓ̈ɰ ¾ɭ εÙ¤ {Þ ÏɩØɟÑ ¿ɟÑɭ ¾ɭ yę × 
 ŮɨÍʇ ¾ɥ ¾Öɠ] 

 4. zÑɭ ÛɟÙɭ ÔɟȎØÜ ¾ɭ ÖɩÞÖ Öʃ ÔɠÅʇ ¾ɟ 
 yÑȓ¾ȕÙÍÖ ŢÞɟØÌ ßɨ] 

 

16. Most Indian tropical fruit trees produce fruits 

in April-May. The best possible explanation 

for this is 

 1. optimum water availability for fruit 

 production. 

 2. the heat allows quicker ripening of fruit. 

 3. animals have no other source of food in 

 summer. 

 4. the impending monsoon provides 

 optimum conditions for propagation. 

 

17. ¤¾ }ĕ ÍÙ ʬÛɟÏÜÕȓÅ '12-gon) ¾ɭ θÛ¾Ìʝ ¾ɥ 
Þɰć ×ɟ ßɮ 

 1. 66    2.     54 

 3. 55    4.     60 

 

17. The number of diagonals of a convex 
deodecagon (12-gon) is 

 1. 66    2.    54 

 3. 55    4.    60 

 

18. ÙɟÙ,ÑɠÙɭ ÍÎɟ ßØɭ ØɰÀ ¾ɭ ŎÖÜ9 ÍɠÑ ÔĆ Þɭ ÍÎɟ 
ÍɠÑ ÀʃÏʃ ßɮ] η¾Þɠ Õɠ ιÊĜ Ôɭ Öʃ ¾ɨ| ÀʃÏ ¥Þɠ 
Ø¿ɠ ÅɟÍɠ ßɮ, η¾ ιÊĜ Ôɭ ¾ɟ ©Ø ÀʃÏ ¾ɟ ØɰÀ 
εÕę Ñ ßɨ] ¥Þɭ ¾ØÑɭ ¾ɭ η¾ÍÑɭ Ţ¾ɟØ ßʅ? 

 1.   1   2.     2 

 3.   3   4.     4 

 

18. Three boxes are coloured red, blue and green 

and so are three balls. In how many ways can 

one put the balls one in each box such that no 

ball goes into the box of its own colour? 

 1.   1   2.     2 

 3.   3   4.     4 

 

19. ¾ȕÈ ÛɟÃÑ ¾Øʃ 
  

θÛ Ę ×ɟ κÎx ×ʇ ¾ɨ 
Ñ Þ Ö Ħ ×ɟ ßɡ 
Öɟ Þ { ¾ɟ εÖ 
θǦ Ôȓ Ù ß Ù 

] ßɮ Íɟ ¾ Þ 

 

 1. θÛĘ ×ɟκÎx×ʇ ¾ɨ ÞÖĦ ×ɟ ßɡ Íɟ¾Í ßɮ] 

 2. Ħ ×ɟßɡ θÛĘ ×ɟκÎx×ʇ ¾ɭ ¾ɟÖ zÍɠ ßɮ] 

 3. ÞÖĦ ×ɟßɡÑ θÛĘ ×ɟÎɶ ¾ßɡɰ Ñßɡɰ εÖÙʃÀɭ] 

 4. {Þ ÞÖĦ ×ɟ ¾ɟ ßÙ ÔȓθǦÖɟÑ θÛĘ ×ɟκÎx×ʇ ¾ɨ 
 ßɡ εÖÙ Þ¾Íɟ ßɮ] 

 

19. Decode 

  
G E N T S T U 

I S S O L V D 

L I I S P A E 

L M H T R B N 

E E L B O L T 

T N I Y B E S 

 

 1. GENT STUDENTS CAUSE LITTLE  

 HEART  BURNS 

 2. STUDENTS  ARE  INTELLIGENT  

 BUT PROBLEM  IS  NOT  SOLVABLE 

 3. THIS  PROBLEM  IS  UNSOLVABLE  

 BY ANY  STUDENT 

 4. THIS  PROBLEM  IS  SOLVABLE  BY  

 INTELLIGENT  STUDENTS 

 

20. ÙɟÒÍɟ Þɰć ×ɟ ßɮ 

  
 1. -19    2.     -5 

 3. 9    4.     -9 
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20. The missing number is 

  
 1. -19  2.    -5 

 3. 9    4.    -9 
 

Hkkx \PART 'B'  
 

 

 

 

21. ÖɟÑʃ η¾ A,  ÅɟȑÍ 2 ¾ɟ ¤¾ ÛɟĦ ÍθÛ¾ σ τ  
zģ ×ȕß ßɮ] Íɨ ὃὃ ¾ɥ ÅɟȑÍ ßɮ, Åßɟɰ  ὃȟ A  ¾ɭ 
ÒȎØÛÍx ¾ɨ ȑÑȏÏxĥ È ¾ØÍɟ ßɮ: 

 1.  Éɢ¾-Éɢ¾ 2 

 2.   Éɢ¾-Éɢ¾ 3 

 3. Éɢ¾-Éɢ¾ 4 

 4. yκÐ¾ Þɭ yκÐ¾ 2 ÒØɰÍȓ zÛĤ ×¾Í9 2 Ñßɡɰ  
 

21. Let A be a real σ τ matrix of rank 2. Then 

the rank of ὃὃ, where ὃ denotes the 

transpose A, is: 

 1.  exactly 2 

 2.  exactly 3 

 3. exactly 4 

 4. at most 2 but not necessarily 2 

 

22. ʬθÛÁɟÍɠ× ȼÒ ὗὺ ὺὃὺ ÒØ θÛÃɟØʃ, Åßɟɰ  

ὃ

ρ π π π
π ρ π π
π π π ρ
π π ρ π

ȟὺ ὼȟώȟᾀȟύ  

 ßʅ] Íɨ  
 1.  ὗ ¾ɥ ÅɟȑÍ σ ßɮ]  

 2. η¾Þɠ ģ ×ȓĕ ¾ØÌɠ× τ τ  ÛɟĦ ÍθÛ¾ 
 zģ ×ȕß ὖ ¾ɭ εÙ¤ ὼώ ᾀ ὗὖὺ ßɮ]  

 3. η¾Þɠ ģ ×ȓĕ ¾ØÌɠ× τ τ  ÛɟĦ ÍθÛ¾ 
 zģ ×ȕß ὖ ¾ɭ εÙ¤ ὼώ ώ ᾀ ὗὖὺ  ßɮ] 

 4.  η¾Þɠ ģ ×ȓĕ ¾ØÌɠ× τ τ  ÛɟĦ ÍθÛ¾ zģ ×ȕß ὖ ¾ɭ 
 εÙ¤ ὼ ώ ᾀύ ὗὖὺ ßɮ] 

  

22. Consider the quadratic form ὗὺ ὺὃὺ, 
where 

ὃ

ρ π π π
π ρ π π
π π π ρ
π π ρ π

ȟὺ ὼȟώȟᾀȟύ  

 Then 

 1.  ὗ has rank σ. 
 2. ὼώᾀ ὗὖὺ for some invertible 

 τ τ real matrix ὖ.  

 3. ὼώώ ᾀ ὗὖὺ for some 

 invertible τ τ real matrix ὖ.  

 4.  ὼ ώ ᾀύ ὗὖὺ for some 

 invertible τ τ real matrix ὖ.  

 

23. ÖɟÑʃ η¾  S  }Ñ ÞÕɠ yÕɟč × Þɰć ×ɟ¨ɰ  p ¾ɭ 
ÞÖȓċ Ã× ¾ɨ ȑÑȏÏxĥ È ¾ØÍɟ ßɮ, ȒÅÑ¾ɭ ÀȓÌÐÖx ßɮ 
η¾ zģ ×ȕß  

ωρσρ π
ςωσρ π
χωςσυω

 

 ¾ɟ, àɭŝ ᴚὴᴚ   Öʃ ģ ×ȓĕ ŎÖ ßɮ] Íɨ   

 1.  S = {31}    2.   S = {31, 59}  

 3.  S= {7,13,59}  4.   S yÑɰÍ ßɮ  

 

23. Let S denote the set of all the prime numbers 

p with the property that the matrix 
ωρσρ π
ςωσρ π
χωςσυω

 

 has an inverse in the field ᴚὴᴚ.  Then     

 1.  S = {31}   2.   S = {31, 59}  

 3.  S= {7,13,59}  4.   S is infinite 

  

24. ×ȏÏ  A  ¤¾  5 ³ 5   ÛɟĦ ÍθÛ¾ zģ ×ȕß, yÑȓØɭ¿ 15 

¾ɭ ÞɟÎ ßɮ, ÍÎɟ ×ȏÏ 2 ÍÎɟ 3  A ¾ɭ 
yεÕÙàζÌ¾ ÖɟÑ ßʅ, Ţĕ ×ɭ¾ ÔɠÅɠ× Ôßȓ¾Íɟ 2  
¾ɭ ÞɟÎ, Íɨ A ¾ɟ ÞɟØζÌ¾ {Þ¾ɭ ÞÖɟÑ ßɮ9  

 1.  0   2.  24  

 3.  120    4.  180 

 

24. If A  is a 5 ³ 5   real matrix with trace 15 and 

if 2 and 3 are eigenvalues of A, each with 

algebraic multiplicity 2, then the determinant 

of A is equal to  

 1.  0   2.  24  

 3.  120    4.  180 
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25. η¾Þɠ ÐÑ ÒȕÌɟʋ¾ n  ¾ɭ εÙ¤ ÖɟÑʃ η¾ ÛɟĦ ÍθÛ¾ 
ÀȓÌɟɰ¾ ×ȓĆ Í, ¾ɨȏÈ ¢ n ¾ɭ ¤¾ ÃØ x Öʃ ÔßȓÒÏʇ 
¾ɥ ÞÖȒĥÈ ¾ɨ Pn ȑÑȏÏxĥ È ¾ØÍɟ ßɮ] T(p(x)) = 

p(x
2
) Þɭ ÒȎØÕɟθÝÍ ÖɟÑκÃŝ T: P2 P4 ÒØ θÛÃɟØʃ] 

Íɨ  
 1.   T ¤¾ Øɮζ¿¾ ȼÒɟɰÍØÌ ßɮ ÍÎɟ θÛÖ ÒȎØÞØ  
  (T) = 5 ßɮ] 

 2.   T ¤¾ Øɮζ¿¾ ȼÒɟɰÍØÌ ßɮ ÍÎɟ θÛÖ ÒȎØÞØ  
  (T) = 3 ßɮ]  

 3.  T ¤¾ Øɮζ¿¾ ȼÒɟɰÍØÌ ßɮ ÍÎɟ θÛÖ ÒȎØÞØ  
  (T) = 2 ßɮ]  

 4.  T ¤¾ Øɮζ¿¾ ȼÒɟɰÍØÌ Ñßɡɰ ßɮ]  

 

25. For a positive integer n, let Pn denote the 

vector space of polynomials in one variable x 

with real coefficients and with degree ¢ n.  

Consider the map T: P2 P4 defined by 

T(p(x)) = p(x
2
).  Then 

 1.  T is a linear transformation and dim 

 range(T) = 5. 

 2.  T is a linear transformation and dim 

 range(T) = 3. 

 3.  T is a linear transformation and dim 

 range(T) = 2. 

 4.  T is not a linear transformation. 

 

26. ÖɟÑʃ η¾ Ὢȡᴙ ᴙ ¤¾ Ïɨ ÔɟØ ÞɰÍÍÍ9 
yÛ¾ÙÑɠ× ÓÙÑ ßɮ, f (0) = f (1)  =  f ¡(0) = 0 ¾ɭ 
ÞɟÎ] Íɨ   

1.   f ± Üȕę ×¾ ÓÙÑ ßɮ]    

2.   f ±(0) Üȕę × ßɮ]   
3.   η¾Þɠ xÍ(0, 1) ¾ɭ εÙ¤ f ±(x) = 0 ]  
4.   f ± ¾Õɠ ÙȓĚ Í Ñßɡɰ ßɨÍɟ]  

 

26. Let Ὢȡᴙ ᴙ be a twice continuously 

differentiable function, with  

  f (0) = f (1)  =  f ¡(0) = 0.  Then 

1.  f ± is the zero function.  

2.   f ±(0) is zero. 

3.    f ±(x) = 0 for some xÍ(0, 1).  

4.    f ± never vanishes. 

 

27. ÖɟÑʃ η¾  A  ̧In ¤¾ n ³ n zģ ×ȕß ßɮ Íɟη¾ A
2
 = A 

ßɮ Åßɟɰ, In ¾ɨȏÈ n ¾ɟ Íĕ ÞÖ¾ zģ ×ȕß ßɮ] ȑÑĞ Ñ 
¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ Ñßɡɰ ßɮ? 

 1.  (In ï A)
2
 = In ï A.  

 2.  yÑȓØɭ¿  (A) = ÅɟȑÍ (A). 

 3.  ÅɟȑÍ (A) + ÅɟȑÍ (In ï A) = n.  

 4  A ¾ɭ yεÕÙàζÌ¾ ÖɟÑ 1 ¾ɭ ÞÖɟÑ ßʅ] 

 

27. Let A  ̧In be an n ³ n matrix such that A
2
 = A, 

where In is the identity matrix of order n.  

Which of the following statements is false? 

 1.  (In ï A)
2
 = In ï A.  

 2.  Trace (A) = Rank (A). 

 3.  Rank (A) + Rank (In ï A) = n.  

 4  The eigenvalues of A are each equal to 1. 

 

28. ÖɟÑʃ η¾  A, ᴙ ¾ɟ ¤¾ ÞɰÛȗÍ }ÒÞÖȓċ Ã× ßɮ, 
 ὃ ȟɲὃ ᴙ ]  Íɨ  A ßɮ  
 1.  A ¾ɭ zɰÍȎØ¾ ¾ɟ ÞɰÛØ¾ ßɮ]  

 2.  ¤¾ ÀÌÑɠ× ÞÖȓċ Ã× ßɮ]  

 3.  ¤¾ ÞɰßÍ ÞÖȓċ Ã× ßɮ]  

 4.  θÛÛȗÍ Ñßɡɰ ßɮ]  

 

28. Let A be a closed subset of  ᴙȟὃ ȟɲὃ ᴙȢ   
 Then A is 

 1.  the closure of the interior of A. 

 2.  a countable set. 

 3.  a compact set. 

 4.  not open. 

 

29. ÖɟÑʃ η¾  f : [0, ¤)  [0, ¤) ¤¾ ÞɰÍÍ ÓÙÑ ßɮ] 
ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1.   x0Í[0, ¤)  ßɮ, Íɟη¾ f(x0) = x0 ßɨ]  
 2.  η¾Þɠ M > 0 ¾ɭ εÙ¤ ×ȏÏ ÞÕɠ  xÍ[0, ¤)   ¾ɭ  
  εÙ¤ f(x) ¢ M ßɮ, Íɨ x0Í[0, ¤) ¾ɟ yȒĦÍĕ Û ßɮ 

 Íɟη¾ f(x0) = x0  ßɨ]   

 3.   ×ȏÏ  f  ¾ɟ ¤¾ ȑÑ×Í ȐÔɰÏȓ ßɮ, Íɨ }Þ¾ɨ  
  yʬθÛÍɠ× ßɨÑɟ Ãɟȏß¤]  

 4.   f ¾ɟ ¾ɨ| ȑÑ×Í ȐÔɰÏȓ Ñßɡɰ ßɮ ÅÔ Í¾ Ûß   
  (0, ¤) ÒØ yÛ¾ÙÑɠ× Ñßɡɰ ßɨ]  

 

29. Let f : [0, ¤)  [0, ¤) be a continuous 

function.  Which of the following is correct? 

 1.  There is x0Í[0, ¤) such that f(x0) = x0. 

 2.  If f(x) ¢ M for all xÍ[0, ¤) for some M > 0, 

 then there exists x0Í[0, ¤) such that  f(x0) = x0. 

 3.  If f has a fixed point, then it must be unique. 

 4.   f does not have a fixed point unless it is 

 differentiable on (0, ¤) 
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30.  

ÞɠÖɟɰÍ
ᴼ
 
ρ

Ѝὲ

ρ

Ѝς Ѝτ

ρ

Ѝτ Ѝφ
Ễ

ρ

Ѝςὲ Ѝςὲ ς
 

ßɮ 
 1.   Ѝς   2.   

Ѝ
  

 3.  Ѝς ρ     4.   
Ѝ

  

30.  

ÌÉÍ
ᴼ

ρ

Ѝὲ

ρ

Ѝς Ѝτ

ρ

Ѝτ Ѝφ
Ễ

ρ

Ѝςὲ Ѝςὲ ς
 

is 

 1.   Ѝς   2.   
Ѝ

  

 3.  Ѝς ρ       4.   
Ѝ

  

 

31.  (x, y)  ̧(0,0) ×ȓĆ Í (x, y)Íᴙ2
 ¾ɭ εÙ¤, ÖɟÑʃ η¾ 

q = q (x,y) ¤¾ yʬθÛÍɠ× ÛɟĦ ÍθÛ¾ Þɰć ×ɟ ßɮ 
Íɟη¾  ïp < q ¢ p  ÍÎɟ (x, y) = (r cosq, r sinq) 

ßɮ, Åßɟɰ  ὶ ὼ ώ ßɮ] Íɨ ÒȎØÌεÖÍ 
ÓÙÑ 

  q : ᴙ 2 \ {(0, 0)}  ᴙ   

 1.  yÛ¾ÙÑɠ× ßɮ]    

 2.  ÞɰÍÍ ÒØɰÍȓ yÛ¾ÙÑɠ× Ñßɡɰ ßɮ]    
 3.  ÒȎØÔǦ, ÒØɰÍȓ ÞɰÍÍ Ñßɡɰ ßɮ]    

 4.  Ñ Íɨ ÒȎØÔǦ, Ñ ÞɰÍÍ ßɮ]    
 

31. For (x, y)Íᴙ2
 with (x, y)  ̧ (0,0), let q = q 

(x,y) be the unique real number such that    ïp 

< q ¢ p and (x, y) = (r cosq, r sinq), where 

ὶ ὼ ώ.  Then the resulting function q 

: ᴙ 2 \ {(0, 0)}  ᴙ  is 

 1.  differentiable.  

 2.  continuous, but not differentiable. 

 3.  bounded, but not continuous.  

 4.  neither bounded, nor continuous.  
 

32. ÖɟÑʃ η¾ Ὓ  В   ]  ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ 
Þßɡ ßɮ? 

 1.  Ţĕ ×ɭ¾ ὲ ρ ¾ɭ εÙ¤ Ὓ   ßɮ]   

 2.  Ὓ  ¤¾ ÒȎØÔǦ yÑȓŎÖ ßɮ]  

 3.  ÅɮÞɭ ὲᴼЊ ßɮ, Íɨ ȿὛ  Ὓ ȿO π  ßɮ]  

 4.  ÅɮÞɭ ὲᴼЊ ßɮ, Íɨ O ρ ßɮ] 
 

32. Let Ὓ  В .   Which of the following is 

true? 

 1.  Ὓ   for every ὲ ρ.  

 2.  Ὓ  is a bounded sequence.  
 3.  ȿὛ  Ὓ ȿ O π as ὲᴼЊ.  

 4.  ᴼρ as ὲᴼЊ. 

 

 

 

33. ÞÖɠ¾ØÌ ὼ ὼ ὼ  ώ ώ ώ ώ

ρυ ¾ɭ εÙ¤ ÐÑ ÒȕÌɟʋ¾ ßÙʇ ¾ɥ ¾ȓÙ Þɰć ×ɟ Ć ×ɟ 
ßɮ?  

 1.   1   2.   2  

 3.   3     4.   4   

 

33. What is the total number of positive integer 

solutions to the equation 

 ὼ ὼ ὼ  ώ ώ ώ ώ ρυ? 

 1.   1   2.   2  

 3.   3     4.   4   

 

34. ÞÖȓċ Ã× ᾀᴇᾀ ρ ÍÎɟ  η¾Þɠ π ὲ

ωψ  ¾ɭ εÙ¤ ᾀ ρ  ¾ɥ ÀÌÑÞɟɰȒć×¾ɥ Ć ×ɟ ßɮ? 

1.   0.   2.   12.   

3.   42.   4.   49. 

 

34. What is the cardinality of the set 

 ᾀᴇᾀ ρ  ÁÎÄ ᾀ ρ ÆÏÒ ÁÎÙ π ὲ

ωψ  ? 

1.   0.   2.   12.   

3.   42.   4.   49. 

 

35. ÞɰÔɰÐ ὼ ώ ὼώ ρ ×ȓĆ Í yÛ×Ûʇ ὼȟώ 

ʬÛɟØɟ ÅȑÑÍ ¤¾ ÞÖȕß Ὃ ßɮ] Ὃ ¾ɥ ¾ɨȏÈ ßɮ  

 1.   4.   2.   6.   

 3.   8.   4   12. 

 

35. A group Ὃ is generated by the elements ὼȟώ 
with the relations 

  ὼ ώ ὼώ ρȢ The order of Ὃ is   

 1.   4.   2.   6.   

 3.   8.   4   12. 
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36. ÖɟÑʃ η¾  Ὑ ¤¾ ×ȕȒĆÙÊɠ× ŢɟɰÍ ßɮ Íɟη¾ Ὑ ¤¾ 
àɭŝ Ñßɡɰ ßɮ] Íɨ ÔßȓÒÏ ÛÙ× Ὑὢ ßÖɭÜɟ   

 1.  ¤¾ ×ȕȒĆÙÊɠ× ŢɟɰÍ ßɮ]  
 2.   ¤¾ Öȓć × ÀȓÌÅɟÛÙɡ ŢɟɰÍ ßɮ, ÒØɰÍȓ ¤¾ 

 ×ȕȒĆÙÊɠ× ŢɟɰÍ Ñßɡɰ ßɮ]  
 3.   ¤¾ yʬθÛÍɠ× ÀȓÌÑ¿ɰÊÑ ŢɟɰÍ ßɮ, ÒØɰÍȓ Öȓć × 

 ÀȓÌÅɟÛÙɡ ŢɟɰÍ Ñßɡɰ ßɮ]  
 4.   ¤¾ yʬθÛÍɠ× ÀȓÌÑ¿ɰÊÑ ŢɟɰÍ Ñßɡɰ ßɮ]  
 

36. Let Ὑ be a Euclidean domain such that Ὑ is 

not a field.  Then the polynomial ring Ὑὢ is 

always 

 1.   a Euclidean domain. 

 2.   a principal ideal domain, but not a 

 Euclidean domain. 

 3.   a unique factorization domain, but not a 

 principal ideal domain. 

 4.   not a unique factorization domain. 

 

37. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ, ᴗ ÒØ ὼ ρ ¾ɟ ¤¾ 
y¿ɰÊÑɠ× ÀȓÌÑ¿ɰÊ ßɮ ? 

 1.   ὼ ὼ ρ.  

 2.   ὼ ρ. 
 3.   ὼ ὼ ρȢ  

 4.   ὼ ὼ ὼ ὼ ὼ ρȢ  

 

37. Which of the following is an irreducible 

factor of ὼ ρ over ᴗ ? 

 1.   ὼ ὼ ρ.  

 2.   ὼ ρ. 
 3.   ὼ ὼ ρȢ  

 4.   ὼ ὼ ὼ ὼ ὼ ρȢ  
 

38. ÞȒĞÖŬ ÃØ ᾀ ¾ɥ ȑÑĞ Ñ ÁɟÍ ŬɭÌɠ ÒØ θÛÃɟØʃ]  

 Ὢᾀ  В ὲÌÏÇὲ ᾀȟὫᾀ В  ᾀ.  

×ȏÏ ὶȟὙ ŎÖÜ9 Ὢ  ÍÎɟ Ὣ ¾ɥ yεÕÞØÌ Ȑŝč ×ɟ×ʃ 
ßʅ Íɨ  

 1.  ὶ πȟὙ ρȢ      2.  ὶ ρȟὙ πȢ 
 3.  ὶ ρȟὙ ЊȢ      4.  ὶ ЊȟὙ ρȢ 
 

38. Consider the following power series in the 

complex variable ᾀ : 
 Ὢᾀ  В ὲÌÏÇὲ ᾀȟὫᾀ

В  ᾀ.  If ὶȟὙ are the radii of 

convergence of Ὢ and Ὣ respectively, then  

  

 

 1.  ὶ πȟὙ ρȢ      2.  ὶ ρȟὙ πȢ 
 3.  ὶ ρȟὙ ЊȢ      4.  ὶ ЊȟὙ ρȢ 
 

39. ÖɟÑʃ η¾ ὥȟὦȟὧȟὨ  ᴙ ßʅ Íɟη¾ ὥὨ ὦὧ π ßɮ] 
ÖɨȐÔ×Þ ȼÒɟɰÍØÌ Ὕȟȟȟ ᾀ  ÒØ θÛÃɟØʃ] 
ÒȎØÕɟθÝÍ ¾Øʃ η¾  

 ꞊  = ᾀ  ᴇḊὍάᾀ πȟ꞊ = ᾀ  ᴇḊὍάᾀ πȟ 
ד   = ᾀ  ᴇḊὙὩᾀ πȟ ד ᾀ  ᴇḊὙὩᾀ πȢ 

 Íɨ, Ὕȟȟȟ ŢȑÍκÃȐŝÍ ¾ØÍɟ ßɮ   

 1.  ꞊   ¾ɨ  ꞊  ÒØ]  

 2.  ꞊   ¾ɨ  ꞊  ÒØ] 
ד .3    ¾ɨ  ד  ÒØ]  

ד  .4   ¾ɨ   ד  ÒØ] 
 

39. Let ὥȟὦȟὧȟὨ  ᴙ be such that  ὥὨ ὦὧ πȢ  
Consider the Mobius transformation 

Ὕȟȟȟ ᾀ Ȣ    Define  

 ꞊  = ᾀ  ᴇḊὍάᾀ πȟ꞊ = ᾀ  ᴇḊ

Ὅάᾀ πȟ 

ד   = ᾀ  ᴇḊὙὩᾀ πȟ ד ᾀ  ᴇḊ

ὙὩᾀ πȢ 

 Then, Ὕȟȟȟ maps 
 1.  ꞊   ὸέ ꞊ Ȣ  

 2.  ꞊   ὸέ ꞊ Ȣ 

ד  .3    ὸέ ד Ȣ  

ד  .4   ὸέ  ד Ȣ 

 

40. ÞɟɰȒĦÎȑÍ¾ ÞÖȒĥÈ ὢ ¾ɭ ¤¾ }ÒÞÖȓċ Ã× ¾ɭ 
εÙ×ɭ, ÖɟÑʃ η¾ ὃ ȑÑȏÏxĥ È ¾ØÍɟ ßɮ ÞÖȓċ Ã× ὃ 
ÍÎɟ ὢ ὃʌ  ¾ɭ }Ñ ÞÕɠ ÞɰÔǦ ÁÈ¾ʇ ¾ɭ ÞȒĞÖÙÑ 
¾ɟ Åɨ ὢ Öʃ ÞɟÒɭàÍ9 ÞɰßÍ ßʅ (yÎɟxÍn   ÞɰÛØÌ 
ÞɰßÍ ßɮ)] Íɨ Ţĕ ×ɭ¾ ὃṖὢ ¾ɭ εÙ¤  

 1.  ὃ  ÞɰßÍ ßɮ  2.  ὃ  ὃȢ  

 3.  ὃ  ÞɰÔǦ ßɮ   4.  ὃ ὢȢ 

 

40. For a subset ὃ of the topological space ὢ, let 

 ὃ denote the union of the set ὃ and all those 

connected components of ὢ ὃʌ  which are 

relatively compact in ὢ (i.e., the closure is 

compact). Then for every ὃṖὢ, 

 1.  ὃ is compact.  2.  ὃ  ὃȢ  
 3.  ὃ is connected.  4.  ὃ ὢȢ 
 

 

 



11 

 

 

 

 

 

41. ᴙ2 Öʃ Þɟ-y-Þ-  ¾ɭ Íɰŝ ÒØ θÛÃɟØʃ, 

  ὃὣȟὣπ  
π
ρ
ȟὸ π Åßɟɰ   ὃ

ρ   ρ
  π ρ

  ÍÎɟ  ὣὸ ώ ὸ
ώ ὸ

 

 ßɮ] Íɨ  

 1.  t > 0 ¾ɭ εÙ¤ y1(t) ÍÎɟ y2(t) ¤¾ȏÏĥ È ÛÐxÖɟÑ ßʅ]  

 2.  t > 1 ¾ɭ εÙ¤ y1(t) ÍÎɟ y2(t) ¤¾ȏÏĥ È ÛÐxÖɟÑ ßʅ] 
 3.  t > 0 ¾ɭ εÙ¤ y1(t) ÍÎɟ y2(t) ¤¾ȏÏĥ È ůɟÞÖɟÑ ßʅ] 
 4.  t > 1 ¾ɭ εÙ¤ y1(t) ÍÎɟ y2(t) ¤¾ȏÏĥ È ůɟÞÖɟÑ ßʅ] 
 

41. Consider the system of ODE in 

 ᴙ2
, ὃὣȟὣπ  

π
ρ
ȟὸ π  

 where   ὃ
ρ   ρ
  π ρ

  and 

  ὣὸ
ώ ὸ
ώ ὸ

Ȣ   Then 

 1.  y1(t) and y2(t) are monotonically increasing 

  for t > 0. 

 2.  y1(t) and y2(t) are monotonically increasing 

 for t > 1. 

 3.  y1(t) and y2(t) are monotonically decreasing 

 for t > 0. 

 4.  y1(t) and y2(t) are monotonically decreasing 

 for t > 1. 

 

42. ᴙ ÒØ Þɟ-y-Þ-  y ¡(x) = f (y (x)) ÒØ θÛÃɟØʃ] ×ȏÏ 
f  ¤¾ ÞÖ ÓÙÑ ßɮ ÍÎɟ y ¤¾ θÛÝÖ ÓÙÑ, Íɨ   

 1.   ï y (ïx) Õɠ ¤¾ ßÙ ßɮ]   

 2.   y (ï x) Õɠ ¤¾ ßÙ ßɮ]  

 3.  ï y (x) Õɠ ¤¾ ßÙ ßɮ]   

 4.   y (x) y (ï x) Õɠ ¤¾ ßÙ ßɮ]  

 

42. Consider the ODE on ᴙ  y ¡(x) = f (y (x)).  
 If f  is an even function and y  is an odd 

function, then 
 1.  ï y (ïx) is also a solution.  

 2.  y (ï x) is also a solution. 

 3.  ï y (x) is also a solution.  

 4.  y (x) y (ï x) is also a solution. 

 

43. zɰ-y-Þ- 

  ς  ὼ  

 1.  ¾ɟ ¤¾ ßɡ θÛÜɭÝ ÞÖɟ¾Ù ßɮ]  

 2.  ¾ɟ ¤¾ θÛÜɭÝ ÞÖɟ¾Ù ßɮ, Åɨ x ÍÎɟ y Öʃ  
 Øɮζ¿¾ ßɮ]    

 3 ¾ɟ θÛÜɭÝ ÞÖɟ¾Ù ßɮ, Åɨ x ÍÎɟ y Öʃ  
 ¤¾ ʬθÛÁɟÍ ÔßȓÒÏ ßɮ]  

 4.  ¾ɭ ¤¾ Þɭ yκÐ¾ θÛÜɭÝ ÞÖɟ¾Ù ßʅ]  

 

43. The PDE 

  ς  ὼ, has 

 1.  only one particular integral. 

 2.  a particular integral which is linear in x and y. 

 3.  a particular integral which is a quadratic 

 polynomial in x and y. 

 4.  more than one particular integral. 

 

44. ŢɟØɰεÕ¾ ÖɟÑ ÞÖĦ ×ɟ  
ὼ ώ

ό

ὼ
ώ ὼ ό

ό

ώ
όȟ 

 όὼȟπ  ρȟ ¾ɟ ßÙ {Þ¾ɟ ÞÖɟÐɟÑ ¾ØÍɟ ßɮ 

 1.  ό ὼ ώ ό  ώ ὼ ό  πȢ 

 2.  ό ὼ ώ ό  ώ ὼ ό  π. 

 3.  ό ὼ ώ ό  ὼ ώ ό  πȢ  

 4.  ό ώ ὼ ό  ὼ ώ ό  πȢ 

 

44. The solution of the initial value problem 

 

ὼ ώ
ό

ὼ
ώ ὼ ό

ό

ώ
όȟ 

 όὼȟπ  ρȟ satisfies 

 1.  ό ὼ ώ ό  ώ ὼ ό  πȢ 

 2.  ό ὼ ώ ό  ώ ὼ ό  πȢ 

 3.  ό ὼ ώ ό  ὼ ώ ό  πȢ  

 4. ό ώ ὼ ό  ὼ ώ ό  πȢ 

 

45. ÓÙÑ¾  
 Ὅώὼ  ᷿ ώ ώ¡ ςώίὭὲὼὨὼ, 

 ¾ɟ ȑÑĞÑ ÃØÖ ßɮ, Ħ Ûɭċ Ä yÃØʇ ὧ ÍÎɟ  ὧ ¾ɭ 
ÞɟÎ  

 1.  ώ ὅὩ ὅὩ ίὭὲὼ.  

 2.  ώ ὅὩ ὅὩ ίὭὲὼ. 

 3.  ώ ὅὩ ὅὩ ίὭὲὼ.  

 4.  ώ ὅὩ ὅὩ ὧέίὼ. 

UNIT 3 
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45. The functional 

 Ὅώὼ  ᷿ ώ ώ¡ ςώίὭὲὼὨὼ, 

 has the following extremal with ὧ and ὧ as 

arbitrary constants. 

 1.  ώ ὅὩ ὅὩ ίὭὲὼ.  

 2.  ώ ὅὩ ὅὩ ίὭὲὼ. 

 3.  ώ ὅὩ ὅὩ ίὭὲὼ.  

 4.  ώ ὅὩ ὅὩ ὧέίὼ. 

 

46. Ûɨġ ÈɭØɟ ÞÖɟ¾Ù ÞÖɠ¾ØÌ •ὼ ὼ

‗᷿ •ίὨί ¾ɥ ÞɟÐ¾ yȒĥÈ R(x, t, l) ßɮ  
 1.  Ὡ    2.  Ὡ   

 3.  ‗Ὡ      4.  Ὡ    

46. The resolvent kernel R(x, t, l) for the 

Volterra integral equation 

 •ὼ ὼ ‗᷿ •ίὨί, is 

 1.  Ὡ    2.  Ὡ   

 3.  ‗Ὡ     4.  Ὡ    

 

47. aÍᴙ   ¾ɭ εÙ¤ ÖɟÑʃ η¾ f(x) = ax + 100 ßɮ] Íɨ 
ÒȓÑØɟÛȗȒĕÍ xn+1 = f(xn)  n ² 0  ÍÎɟ  x0 = 0  ¾ɭ εÙ¤ 
yεÕÞȎØÍ ßɨÍɠ ßɮ ÅÔ η¾ 

 1.  a = 5.   2.  a = 1.  

 3.  a = 0.1.     4.  a = 10. 

 

47. Let f(x) = ax + 100 for aÍᴙ.  Then the 

iteration xn+1 = f(xn) for n ² 0 and x0 = 0 

converges for  

 1.  a = 5.   2.  a = 1.  

 3.  a = 0.1.     4.  a = 10. 

 

48. η¾Þɠ ȒĦÎȑÍ ÞȏÏÜ ςǶ Ƕ ςὯ  ÛɟÙɭ ¾Ì ÒØ 
ÔÙ υǶςǶ σὯ ¾ɟ×x ¾ØÍɟ ßɮ] }ʬÀÖ ¾ɭ κÀÏx 
ÔÙ ¾ɟ ÔÙzÁȕÌx ßɮ  

 1.  ǶρφǶ ωὯ  2.     ǶρφǶ ωὯ  

 3.  ǶρφǶ ωὯ    4.      ǶρφǶ ωὯ   

 

48. A force υǶςǶ σὯ acts on a particle with 

position vector  ςǶ Ƕ ςὯ.  The torque of 

the force about the origin is 

 1.  ǶρφǶ ωὯ  2.    ǶρφǶ ωὯ  

 3.  ǶρφǶ ωὯ    4.    ǶρφǶ ωὯ   

 

 

 

 

 

49. N ŢɭàÌʇ ¾ɟ ¤¾ ÞÖȓċ Ã×, ŎÖÜ9 zÛȗȒĕÍ×ʇ f1, 

f2,?, fk  ¾ɭ ÞɟÎ Íɟη¾ В Ὢ ὔ ßɨ, k εÕę Ñ 
ÖɟÑʇ x1, x2,?, xk  ÒØ ÒȎØÌɟεÖÍ ßȓz] yȑÍȎØĆ Í 
k ŢɭàÌ, ŢɭàÌʇ Ţĕ ×ɭ¾ x1, x2,?, xk ÒØ ÒȎØÌεÖÍ 
ßȓz, Íɟη¾ ÒȎØÛȑÍxÍ 'Ñ×ɟ( ÑÖȕÑɟ, zÖɟÒ N+k 

¾ɟ, ßɮ ŢɭàÌ xi zÛȗȒĕÍ fi + 1 ¾ɭ ÞɟÎ]  

 1.   Ñ×ɟ ÖɟĘ × zÛĤ ×¾Í9 ÖȕÙ ÖɟĘ × ¾ɭ 
 ÞÖɟÑ ×ɟ }ÞÞɭ ¾Ö ßɮ]  

 2.   Ñ×ɠ ÖȒĘ×¾ɟ zÛĤ ×¾Í9 ÖȕÙ ÖȒĘ×¾ɟ ¾ɭ 
 ÞÖɟÑ ×ɟ  }ÞÞɭ yκÐ¾ ßɮ]  

 3.   Ñ×ɟ ŢÞØÌ zÛĤ ×¾Í9 ÖȕÙ ŢÞØÌ ¾ɭ 
 ÞÖɟÑ ×ɟ }ÞÞɭ ¾Ö ßɮ] 

 4.   Ñ×ɟ ÔßȓÙ¾ ÖȕÙ ÔßȓÙ¾ ¾ɭ ÞÖɟÑ ßɮ]  
 

49. A set of N observations resulted in k distinct 

values  x1, x2,?, xk  with respective 

frequencies f1, f2,?, fk, so that В Ὢ ὔ.  

Another k observations resulted in 

observations  x1, x2,?, xk  once each, so that 

the modified (new) sample of size N+k  has 

observation xi with frequency  fi + 1. 

 1.  The new mean is necessarily less than or 

 equal to the original mean. 

 2.  The new median is necessarily more than or 

 equal to the original median. 

 3.  The new variance is necessarily less than or      
 equal to the original variance. 

 4.  The new mode will be same as the original 

 mode. 

 

50. Ä9 yàØʇ, A, B, C, D, E ÍÎɟ  F  Þɭ ×ɟȸȒċÄ¾Í9 
ÍɠÑ yàØ ÒȓÑ9Ħ ÎɟÒÑ ¾ɭ ÞɟÎ ÃȓÑɭ ÅɟÍɭ ßʅ] ÃȓÑɭ 
À×ɭ yàØʇ Þɭ ÜĜ Ï BAD ×ɟ ÜĜ Ï CAD ¾ɥ ØÃÑɟ 
¾Ø Þ¾Ñɭ ¾ɥ Ţɟȑ×¾Íɟ Ć ×ɟ ßɮ?  

 1.      2.    

 3.       4.     
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50. From the six letters A, B, C, D, E and F, three 

letters are chosen at random with replacement.  

What is the probability that either the word 

BAD or the word CAD can be formed from the 

chosen letters? 

 1.      2.    

 3.       4.     

 

51. ÖɟÑʃ η¾  X ¤¾ ×ɟȸȒċÄ¾ ÃØ ßɮ Åɨ 0 ¾ɭ κÀÏx 
ÞÖεÖÍ ßɮ] ÖɟÑʃ η¾ X ¾ɟ ÞɰÃ×ɠ ÔɰÈÑ ÓÙÑ F 

ßɮ] ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ ßÖɭÜɟ ÞÃ ßɨÍɟ 
ßɮ? 

 1.  F(x) + F(ïx) = 1 ÞÕɠ xÍᴙ ¾ɭ εÙ¤]    
 2.  F(x) ï F(ïx) = 0 ÞÕɠ xÍᴙ ¾ɭ εÙ¤]    
 3.  F(x) + F(ïx) = 1 + P(X = x)  ÞÕɠ xÍᴙ ¾ɭ 

 εÙ¤]    
 4.  F(x) + F(ï x) = 1 ï P(X = ï x)  ÞÕɠ xÍᴙ ¾ɭ 

 εÙ¤]    
 

51. Let X be a random variable which is symmetric 

about 0.  Let F be the cumulative distribution 

function of X. Which of the following 

statements is always true? 

  1.  F(x) + F(ïx) = 1 for all xÍᴙȢ 

 2.  F(x) ï F(ïx) = 0 for all xÍᴙȢ 

 3.  F(x) + F(ïx) = 1 + P(X = x)  for all xÍᴙȢ 

 4.  F(x) + F(ï x) = 1 ï P(X = ï x)  for all xÍᴙȢ 

 

52. ÖɟÑʃ η¾  Y1, Y2 Ïɨ Ħ ÛÍɰŝ ×ɟȸȒċÄ¾ ÃØ ßʅ Åɨ ÖɟÑ 
ï1 ÍÎɟ  +1,  Ţĕ ×ɭ¾ Ţɟȑ×¾Íɟ   ¾ɭ ÞɟÎ ÙɭÍɭ ßʅ] 
ÒȎØÕɟθÝÍ ¾Øʃ η¾ 

 X1 = Y1, X2 = Y2, X3 = X2 X1,?, Xn =  Xnï1 Xn ï 2,  ὲ σ 

¾ɭ εÙ¤] Íɨ  

 1.  ὖὢ ρȟὢ ρȟὢ ρ  

 2.  ὖὢ ρȟὢ ρȟὢ ρ  

 3.  ὖὢ ρȟὢ ρȟὢ ρ  

 4.  ὖὢ ρȟὢ ρȟὢ ρ  

 

52. Let Y1, Y2 be two independent random 

variables taking values ï1 and +1 with 

probability    each.    Define 

  X1 = Y1, X2 = Y2, X3 = X2 X1,?, Xn =  Xnï1 Xn ï 2 

for ὲ σ.  Then 

 1.  ὖὢ ρȟὢ ρȟὢ ρ  

 2.  ὖὢ ρȟὢ ρȟὢ ρ  

 3.  ὖὢ ρȟὢ ρȟὢ ρ  

 4.  ὖὢ ρȟὢ ρȟὢ ρ  

 

53. ÖɟÑʃ η¾  Xiôs Ħ ÛÍɰŝ ×ɟȸȒċÄ¾ ÃØ ßʅ Íɟη¾ Xiôs ,  
 0 ¾ɭ κÀÏx ÞÖεÖÍ ßʅ ÍÎɟ  ŢÞØÌ (Xi) = 2iï1, i ² 1 
¾ɭ εÙ¤ ] Íɨ  

ÌÉÍ
ᴼ
ὖὢ ὢ ? ὢ ὲ ÌÏÇὲ 

 1. ¾ɟ yȒĦÍĕ Û Ñßɡɰ ßɮ]   2.  ½ ¾ɭ ÞÖɟÑ ßɮ]    
 3.    1 ¾ɭ ÞÖɟÑ ßɮ]    4.  0 ¾ɭ ÞÖɟÑ ßɮ]    
 

53. Let Xiôs be independent random variables such 

that Xiôs are symmetric about 0 and Var (Xi) = 

2iï1, for i ² 1.  Then, 

ÌÉÍ
ᴼ
ὖὢ ὢ ? ὢ ὲ ÌÏÇὲ 

 1.  does not exist.   2.  equals ½.  

 3.  equals 1.    4.  equals 0.   

 

54. ÖɟÑʃ η¾ X1, X2,?,Xn ¤¾ÞÖɟÑ  (q, 5q), q > 0Þɭ 
ŢɟĚ Í ×ɟȸȒċÄ¾ ŢȑÍÏÜx ßɮ] ÒȎØÕɟθÝÍ ¾Øʃ η¾  

  X(1) = min {X1, X2,?, Xn} ÍÎɟ  
  X(n) = max {X1, X2,?, Xn} ßʅ]  q ¾ɟ ÍÖ 
ÞɰÕɟθÛÍɟ z¾ÙÅ ßɮ   

 1.       2.  ὢ   

 3.  ὢ     4.      

 

54. Let X1, X2,?,Xn be a random sample from 

uniform (q, 5q), q > 0.  Define X(1) = min {X1, 

X2,?, Xn} and X(n) = max {X1, X2,?, Xn}.  

Maximum likelihood estimator of q is  

 1.       2.  ὢ   

 3.  ὢ     4.      

 

55. H0: X~ ŢÞɟÖę ×, ÖɟĘ × 0 ÍÎɟ ŢÞØÌ   ¾ɭ ÞɟÎ, 
ÔÑɟÖ  H1: X~ ¾ɨÜɠ  (0, 1)  ÒØɡàÌ ÒØ θÛÃɟØʃ] Íɨ 
H0 ¾ɭ  H1 ¾ɭ θÛȼǦ ÒØɡàÌ ¾ɭ εÙ¤ ÜĆ ÍÍÖ 
zÖɟÒ a  ÒØɡàÌ  
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 1.  ¾ɟ yȒĦÍĕ Û Ñßɡɰ ßɮ]  

 2.  ×ȏÏ ÍÎɟ Öɟŝ ×ȏÏ  |x| > c2 ßɮ, Åßɟɰ  c2 ¥Þɭ  ßɮ 
 η¾ ÒØɡàÌ  zÖɟÒ a ¾ɟ ßɮ, Íɨ ßɡ H0 ¾ɨ 
 yĦ Ûɠ¾ɟØ ¾ØÍɟ ßɮ]  

 3.  ×ȏÏ ÍÎɟ Öɟŝ ×ȏÏ |x| < c3 ßɮ, Åßɟɰ c3 ¥Þɭ ßɮ 
 η¾ ÒØɡàÌ zÖɟÒ a ¾ɟ ßɮ, Íɨ ßɡ  H0 ¾ɨ 
 yĦ Ûɠ¾ɟØ ¾ØÍɟ ßɮ] 

 4.  ×ȏÏ ÍÎɟ Öɟŝ ×ȏÏ |x| < c4 ×ɟ |x| > c5 ßɮ, Åßɟɰ 
 c4 ÍÎɟ c5 ¥Þɭ ßʅ  η¾ ÒØɡàÌ  zÖɟÒ a ¾ɟ ßɮ, 
 Íɨ ßɡ H0 yĦ Ûɠ¾ɟØ ¾ØÍɟ ßɮ]  

 

55. Consider the problem of testing H0: X~ Normal 

with mean 0 and variance   against H1: X~ 

Cauchy (0, 1).  Then for testing H0 against H1, 

the most powerful size a  test 

 1.  does not exist. 

 2.  rejects H0 if and only if |x| > c2 where c2 is 

 such that the test is of size a. 

 3.  rejects H0 if and only if |x| < c3 where c3 is 

 such that the test is of size a. 

 4.  rejects H0 if and only if |x| < c4 or 

   |x| > c5, c4 < c5 where c4 and c5 are such that 

 the test is of size  a. 

 

56. ÖɟÑʃ η¾ X1, X2, X3 ÍÎɟ X4 Ħ ÛÍɰŝ ÍÎɟ 
ÞÛxÎɟÞÖɟÑÍ9 ÔɰȏÈÍ ×ɟȸȒċÄ¾ ÃØ ßʅ, ÃɟØʇ ÞɟÛx 
ÖɟĘ × m  ÍÎɟ ŢÞØÌ  2  ×ȓĆ Í ŢÞɟÖɟę × ÔɰÈÑ ¾ɭ 
ÞɟÎ] ×ȏÏ m ¾ɟ ÒȕÛx ÔɰÈÑ ŢÞɟÖɟę × ßɮ, ÖɟĘ × 0 

ÍÎɟ ŢÞØÌ  ¾ɭ ÞɟÎ, Íɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ 
Þßɡ ßɮ? 

 1.  ÒȕÛx ÔɰÈÑ Þɰ×ȓĈ Öɠ ÒȕÛx Ñßɡɰ ßɮ]  
 2.  X1, X2, X3 ÍÎɟ  X4 ¾ɭ ȏÏ×ɭ ÅɟÑɭ ÒØ m ¾ɟ ÒĤ Ã  

 ÔßȓÙ¾ ßɮ  В  ]  
 3.  X1, X2, X3 ÍÎɟ  X4 ¾ɭ ȏÏ×ɭ ÅɟÑɭ ÒØ m ¾ɥ ÒĤ Ã 

 ÖȒĘ×¾ɟ ßɮ  
В  ]  

 4.  X1, X2, X3 ÍÎɟ  X4 ¾ɭ ȏÏ×ɭ ÅɟÑɭ ÒØ m ¾ɟ ÒĤ Ã 
 ŢÞØÌ ßɮ В  ]  

 

56. Let X1, X2, X3 and X4 be independent and 

identically distributed random variables with 

common distribution normal with mean m and 

variance 2. If the prior distribution of m is 

normal with mean 0 and variance  , then 

which of the following is true? 

 1.  The prior distribution is not a conjugate  

 prior. 

 2.  Posterior mode of m given X1, X2, X3 and X4  

  is 
В

. 

 3.  Posterior median of m given X1, X2, X3 and 

 X4 is  
В

. 

 4. Posterior variance of m given X1, X2, X3 and 

 X4 is  
В

. 

 

57. ÖɟÑʃ η¾  Y1, Y2, Y3 ÍÎɟ  Y4 ÞɟÛx yáɟÍ ŢÞØÌ s2
 

×ȓĆ Í yÞßÞɰÔɰκÐÍ ŢɭàÌ ßʅ, ȒÅÑ¾ɥ Ţĕ ×ɟÜɟ×ʃ  

 E(Y1) = b1 + b2 + b3 = E(Y2), 

 E(Y3) = b1 - b2 = E(Y4), Þɭ Ïɡ À| ßʅ,  
 Åßɟɰ  b1,b2 ÍÎɟ  b3 yáɟÍ ŢɟÃÙ ßʅ] ÒȎØÕɟθÝÍ ¾Øʃ 
η¾ Ὡ  

Ѝ
ὣ ὣ  ÍÎɟ  Ὡ  

Ѝ
ὣ ὣ  ] s2  

¾ɭ εÙ¤ ¤¾ yÑεÕÑÍ z¾ÙÅ ßɮ  

 1.   Ὡ Ὡ .  2.  Ὡ Ὡ .   

 3.  Ὡ Ὡ .    4.  Ὡ Ὡ.   

 

57. Let Y1, Y2, Y3 and Y4 be uncorrelated observa-

tions with common unknown variance s2
 and 

expectations given by 

 E(Y1) = b1 + b2 + b3 = E(Y2), 

 E(Y3) = b1 - b2 = E(Y4), 

 where b1,b2 and b3 are unknown parameters.  

Define Ὡ  
Ѝ
ὣ ὣ  and 

 Ὡ  
Ѝ
ὣ ὣ .   An unbiased estimator of  

s2  
is 

 1.   Ὡ Ὡ .  2.  Ὡ Ὡ .   

 3.  Ὡ Ὡ .    4.  Ὡ Ὡ.   

 

58. 3 }ÒÃɟØ ÍÎɟ 3 ŢȑÍ¾ȗȑÍ×ɟɰ ×ȓĆ Í ¤¾ ×ɟȸȒċÄ¾ 
¿ɰÊ yεÕ¾ġ ÒÑɟ ÒØ θÛÃɟØʃ ÍÎɟ ÖɟÑʃ η¾ i th  (i =  

1, 2, 3) }ÒÃɟØ ¾ɭ ŢÕɟÛ ¾ɨ ti ȑÑȏÏxĥ È ¾ØÍɟ ßɮ] 
×ȏÏ s2

 η¾Þɠ ŢɭàÌ ¾ɭ ŢÞØÌ ¾ɨ ȑÑȏÏxĥ È ¾ØÍɟ 
ßɮ, Íɨ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 
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 1.   ὸ ɀ ὸȾЍς  ÍÎɟ   Ô ɀ ςÔ ÔȾЍφ ¾ɭ 
 Ŭɭĥ ÉÍÖ Øɮζ¿¾ yÑεÕÑÍ z¾ÙÅʇ (BLUE)  ¾ɭ 
 ŢÞØÌ ÞÖɟÑ ßʅ]  

 2.  ὸ ɀ ὸ ¾ɭ  BLUE ÍÎɟ ὸ ɀ ςὸ ὸ ¾ɭ  BLUE 
 ¾ɭ ÔɠÃ ÞßŢÞØÌ 2s2

/3 ßɮ]    

 3.   ti ï tj, (i  ̧j, i,j  = 1, 2, 3) ¾ɭ BLUE  ¾ɟ ŢÞØÌ  
   s 

2
/3 ßɮ]   

 4.   ὸ ɀ ςὸ ὸ ¾ɭ BLUE ¾ɟ ŢÞØÌ s 
2
/6 ßɮ]  

 

58. Consider a randomized block design involving 

3 treatments and 3 replicates and let ti denote 

the effect of the i
th
 treatment (i =  1, 2, 3).  If s2

 

denotes the variance of an observation, which 

of the following statements is true? 

 1.   The variance of the best linear unbiased  

  estimators (BLUE) of  ὸ ɀ ὸȾЍς   

   and  Ô ɀ ςÔ ÔȾЍφ are equal. 

 2.   The covariance between the BLUE of   

  ὸ ɀ ὸ and the BLUE of  ὸ ɀ ςὸ ὸ is 

  2s2
/3. 

 3.   The variance of the BLUE  of  ti ï tj, (i  ̧j, 

  i,j  = 1, 2, 3) is s 2/3. 

 4.   The variance of the BLUE of 

   ὸ ɀ ςὸ ὸ   is s 2/6. 

 

59. ÖɟÑʃ η¾ ὲ ρ ÞȏÏÜ  ὼ ¤¾ ὲ-ÃØ ŢÞɟÖɟę × ÔɰÈÑ 
¾ɟ yÑȓÞØÌ ¾ØÍɟ ßɮ ȒÅÞ¾ɟ ÖɟĘ × ÞȏÏÜ  

‘ π ÍÎɟ ŢÞØÌ ïÞßŢÞØÌ zģ ×ȕß ὠ Ὅȟ 

n
th ¾ɨȏÈ ¾ɟ Íĕ ÞÖ¾ zģ ×ȕß)  ßʅ] {Þ¾ɭ yȑÍȎØĆ Í, 
ÖɟÑʃ η¾ A ¾ɨȏÈ ὲ  ¾ɟ ¤¾ ÞÖεÖÍ zģ ×ȕß ßɮ] 
ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1.  ×ȏÏ ÍÎɟ Öɟŝ ×ȏÏ ὃὠ ὃὠ ßɮ, Íɨ ßɡ 
 ὼὃὼ ¤¾ ¾ʃşɡ× ¾ɟ|-ÛÀx ÔɰÈÑ ¾ɟ yÑȓÞØÌ 
 ¾ØÍɟ ßɮ]    

 2.  ×ȏÏ ÍÎɟ Öɟŝ ×ȏÏ ὃ ὃ ßɮ, Íɨ ßɡ ὼὃὼ ¤¾ 
 ¾ʃşɡ× ¾ɟ|-ÛÀx ÔɰÈÑ ¾ɟ yÑȓÞØÌ  ¾ØÍɟ ßɮ]  

 3.  ὼᴂὃὼ  ¾ɟ ÖɟĘ × ßɮ  ‘ὃ‘ ὸὶὃὠȟ Åßɟɰ  ὸὶϽ, 

 ¤¾ ÛÀx zģ ×ȕß ¾ɭ yÑȓØɭ¿ ¾ɨ ȑÑȏÏxĥÈ ¾ØÍɟ ßɮ]  
 4.  ὼὃὼ ¾ɟ ßÖɭÜɟ ¤¾ ¾ʃşɡ× ¾ɟ|-ÛÀx ÔɰÈÑ, 

 Ħ ÛÍɰŝÍɟ ¾ɨȏÈ ὲ ¾ɭ ÞɟÎ ßɮ]  

 

 

 

59. Let the ὲ ρ vector ὼ follow an ὲ-variate 

normal distribution with mean vector ‘ π 

and variance ïcovariance matrix ὠ Ὅȟ the 

n
th 

order  identity matrix).  Also, let A be a 

symmetric matrix of order ὲ.  Which of the 

following statements is true? 

 1.  ὼὃὼ follows a central chi-square 

 distribution if and only if ὃὠ ὃὠ 
 2.  ὼὃὼ follows a central chi-square 

 distribution if and only if ὃ ὃȢ 
 3.  The mean of ὼᴂὃὼ is ‘ὃ‘ ὸὶὃὠȟ where       

 ὸὶϽ denotes the trace of a square matrix. 

 4.  ὼὃὼ always has a central chi-square 

 distribution with ὲ degrees of freedom. 

 

60. ȑÑĞ Ñ Øɮζ¿¾ ŢɨŐɟÖ ÞÖĦ ×ɟ ÒØ θÛÃɟØʃ] 
-ÁØ ὼ  ὼ, ȑÑĞ Ñ ŢȑÍÔɰÐʇ ¾ɭ yÐɠÑ  

  5x1 + 3x2 ¢ 15 

     ï x1 + x2 ¢ 1 

  2x1 + 5x2 ¢ 10. 

         x1, x2 ² 0. 

 ÞÖĦ ×ɟ  
 1.  ¾ɟ ¾ɨ| ÞȓÞɰÀÍ ßÙ Ñßɡɰ ßɮ]   

 2.  ¾ɭ yÑɰÍÍ9 ¾| {ĥ ÈÍÖ ßÙ ßʅ]  

 3.  ¾ɟ ¤¾ yʬθÛÍɠ× {ĥ ÈÍÖ ßÙ ßɮ]  

 4.  ¾ɟ ¤¾ yÒȎØÔǦ ßÙ ßɮ]  

 

60. Consider the following Linear Programming 

Problem.  Max ὼ  ὼ  subject to 

  5x1 + 3x2 ¢ 15 

     ï x1 + x2 ¢ 1 

  2x1 + 5x2 ¢ 10. 

         x1, x2 ² 0. 

 The problem 

 1.  has no feasible solution.  

 2.  has infinitely many optimal solutions. 

 3.  has a unique optimal solution.  

 4.  has an unbounded solution. 
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Hkkx \PART 'C'  

 
 

 

61. ὼȟώ  ɴᴙ   ¾ɭ εÙ¤ ŬɭÌɠ ÌÉÍ
ᴼ

Љ

Љ!Љȟ
  ÒØ 

θÛÃɟØʃ] ×ß ŬɭÌɠ yεÕÞȎØÍ ßɨÍɠ ßɮ ὼȟώ ¾ɭ 
εÙ¤ Åɨ {ÞÖʃ ßʅ9  

 1.     ρȟρ πȟЊ   2.     ᴙ ρȟρ  

 3.     ρȟρ ρȟρ 4.     ᴙ ᴙ 

 

61. For ὼȟώ  ɴᴙ , consider the series 

ÌÉÍ
ᴼ

Љ

Љ!Љȟ
 . Then the series 

converges for ὼȟώ in  

 1.     ρȟρ πȟЊ   2.     ᴙ ρȟρ  

 3.     ρȟρ ρȟρ 4.     ᴙ ᴙ 

 

62. ȑÑĞ Ñ ÞÖȓċ Ã×ʇ Öʃ Þɭ ¾ɩÑ-Þɭ ÞɰßÍ ßʅ? 

 1.  ×ȕȒĆÙιÊ×Ñ ÞɰȒĦÎȑÍ¾ɥ Öʃ 
   ὼȟώȟᾀ  ɴᴙ Ḋ   ὼ  ώ ᾀ ρ ]  
 2. ×ȕȒĆÙιÊ×Ñ ÞɰȒĦÎȑÍ¾ɥ Öʃ  

  ᾀȟᾀȟᾀ ᶰᴇȡ   ᾀ  ᾀ  ᾀ ρ]  
 3.  Б ὃ , ÀȓÌÑÓÙ ÞɟɰȒĦÎȑÍ¾ɥ ¾ɭ ÞɟÎ Åßɟɰ 

 ὃ πȟρ ¾ɟ ὲ ρȟςȟσȟȣ.¾ɭ εÙ¤ θÛθÛĆ Í 
 ÞɰȒĦÎȑÍ ßɮ]   

 4.  η¾Þɠ ȑÑ×Í ÐÑ ÛɟĦ ÍθÛ¾ Þɰć ×ɟ ὥ ¾ɭ εÙ¤ 
 ×ȕȒĆÙιÊ×Ñ ÞɰȒĦÎȑÍ¾ɥ Öʃ ᾀɴ  ᴇḊȿὙὩ ᾀȿ ὥ]  
 

62. Which of the following sets are compact? 

 1.   ὼȟώȟᾀ  ɴᴙ Ḋ   ὼ  ώ ᾀ ρ in  

  the Euclidean topology. 
 2.  ᾀȟᾀȟᾀ ᶰᴇȡ   ᾀ  ᾀ  ᾀ ρ in 

 the Euclidean topology. 

 3.  Б ὃ  with product topology, where 

 ὃ πȟρ has discrete topology for 

 ὲ ρȟςȟσȟȣ. 

 4.  ᾀɴ  ᴇḊȿὙὩ ᾀȿ ὥ in the Euclidean 

 topology for some fixed positive real 

 number ὥ. 

 

63. ÖɟÑʃ η¾ Ὢȡπȟρᴼᴙ ÞɰÍÍ ßɮ] ÖɟÑʃ η¾ ÞÕɠ 
ὼȟώ ɴ πȟρ ¾ɭ εÙ¤ 

   ȿὪὼ Ὢώȿ ȿÃÏÓὼ ÃÏÓώȿ ßɮ] Íɨ 

 1.  πȟρ Öʃ ¾Ö Þɭ ¾Ö ¤¾ ȐÔɰÏȓ ÒØ Ὢ yÞɰÍÍ ßɮ]  

 2.  πȟρ ÒØ Ὢ ÞÕɠ ÅÀß ÞɰÍÍ ßɮ ÒØɰÍȓ πȟρ ÒØ 
 ¤¾ÞÖɟÑÍ9 ÞɰÍÍ Ñßɡɰ ]  

 3.  πȟρ ÒØ Ὢ ¤¾ÞÖɟÑÍ9 ÞɰÍÍ ßɮ]  
 4.  ÌÉÍO Ὢὼ ¾ɟ yȒĦÍĕ Û ßɮ]  

 

63. Let Ὢȡπȟρᴼᴙ be continuous. Suppose that 

 ȿὪὼ Ὢώȿ ȿÃÏÓὼ ÃÏÓώȿ for all 

ὼȟώ ɴ πȟρ.  Then, 

 1.  Ὢ is discontinuous at least at one point in

 πȟρ. 

 2.  Ὢ is continuous everywhere on πȟρ but 

 not uniformly continuous on πȟρ. 

 3.  Ὢ is uniformly continuous on πȟρ. 

 4.  ÌÉÍOὪὼ exists. 

64. ÖɟÑʃ η¾  Ὢȡ ᴙ O  ᴙ ¤¾ yÛ¾ÙÑɠ× ÓÙÑ ßɮ 
Íɟη¾ ÓÕÐɴᴙ ȿὪ ὼȿ Њ ßɮ] Íɨ  

 1. Ὢ η¾Þɠ ÒȎØÔǦ yÑȓŎÖ ¾ɨ η¾Þɠ ÒȎØÔǦ 
 yÑȓŎÖ ÒØ ŢȑÍκÃȐŝÍ ¾ØÍɟ ßɮ]  

 2.  Ὢ ¤¾ ¾ɨÜɠ yÑȓŎÖ ¾ɨ ¤¾ ¾ɨÜɠ yÑȓŎÖ 
 ÒØ ŢȑÍκÃȐŝÍ ¾ØÍɟ ßɮ]     

 3. Ὢ ¤¾ yεÕÞȎØÍ yÑȓŎÖ ¾ɨ ¤¾ yεÕÞȎØÍ 
 yÑȓŎÖ ÒØ ŢȑÍκÃŝÍ ¾ØÍɟ ßɮ]  

 4.  Ὢ ¤¾ÞÖɟÑÍ9 ÞɰÍÍ ßɮ]  

 
 

64. Let Ὢȡ ᴙ O  ᴙ be a differentiable function 

such that  

 ÓÕÐɴᴙ ȿὪ ὼȿ Њ Ȣ Then,  

 1.  Ὢ maps a bounded sequence to a  

 bounded sequence. 

 2.  Ὢ maps a Cauchy sequence to a  

 Cauchy sequence. 

 3.  Ὢ maps a convergent sequence to a  

 convergent sequence. 

 4.  Ὢ is uniformly continuous. 

 

65. ÖɟÑʃ η¾ ὴ ὼ  ὥὼ ὦὼ ʬθÛÁɟÍ ÔßȓÒÏʇ 
¾ɟ ¤¾ yÑȓŎÖ ßɮ Åßɟɰ ÞÕɠ ὲ ρ ¾ɭ εÙ¤  ὥ, 

ὦᶰᴙ ßɮ] ÖɟÑʃ η¾ ‗,  ‗ θÛθÛĆ Í Üȕę ×ɭÍØ 
ÛɟĦ ÍθÛ¾ Þɰć ×ɟ×ʃ ßʅ Íɟη¾ ÌÉÍO ὴ ‗  ÍÎɟ  
ÌÉÍO ὴ ‗  ¾ɭ yȒĦÍĕ Û ßʅ] Íɨ  

UNIT 1 



17 

 

 1.  ÌÉÍO ὴ ὼ ¾ɟ yȒĦÍĕ Û ÞÕɠ ὼɴ  ᴙ ¾ɭ  
  εÙ¤ ßɮ]   

 2.  ÌÉÍO ὴᴂ ὼ ¾ɟ yȒĦÍĕ Û ÞÕɠ ὼɴ  ᴙ ¾ɭ 
 εÙ¤ ßɮ]   

 3.  ÌÉÍO ὴ    ¾ɟ yȒĦÍĕ Û Ñßɡɰ ßɮ]  

 4.  ÌÉÍO ὴ      ¾ɟ yȒĦÍĕ Û Ñßɡɰ ßɮ] 
 

65. Let ὴ ὼ  ὥὼ ὦὼ be a sequence of 

quadratic polynomials where  ὥ, ὦ ᶰᴙ for 

all ὲ ρ. Let  ‗,  ‗ be distinct nonzero real 

numbers  such that ÌÉÍO ὴ ‗  and  

ÌÉÍO ὴ ‗  exist.  Then, 

 1.  ÌÉÍO ὴ ὼ exists for all ὼɴ  ᴙ .   

 2.  ÌÉÍO ὴᴂ ὼ exists for all ὼɴ  ᴙ . 

 3.  ÌÉÍO ὴ    does not  exist.  

4.  ÌÉÍO ὴ      does not exist 

 

66. ÖɟÑʃ η¾  ὛṒ ᴙ  ÒȎØÕɟθÝÍ ßɮ  

Ὓ  ά  ȿȿȟὲ ȿȿȡάȟὲȟὴȟήɴ ᴚ  Þɭ] 
Íɨ,   
1.  ᴙ ÒØ Ὓ θÛθÛĆ Í ßɮ] 

2.  Ὓ ¾ɭ ÞɠÖɟ ȐÔɰÏȓ̈ɰ ¾ɟ ÞÖȓċ Ã× ßɮ ÞÖȓċ Ã× 
  άȟὲȡάȟὲ ɴ ᴚ ]  

 3.  Ὓ ÞɰÔǦ ßɮ ÒØɰÍȓ ÒÎ ÞɰÔǦ Ñßɡɰ ßɮ]  
 4. Ὓ ÒÎ ÞɰÔǦ ßɮ]  

 

66. Let ὛṒ ᴙ  be defined by 

Ὓ  ά  ȿȿȟὲ ȿȿȡάȟὲȟὴȟήɴ ᴚ . 

Then,  

1.  Ὓ is discrete in ᴙ . 

2.  The set of limit points of Ὓ is the set 

  άȟὲȡάȟὲ ɴ ᴚ . 

 3.  Ὓ is connected but not path connected. 

 4. Ὓ is path connected. 

 

67. ÖɟÑʃ η¾  Ὢȡ ᴙ ᴼ ᴙ  Þȕŝ  
 Ὢὼȟώ σὼ ςώ ώ  ȿὼώȿȟ   ςὼ σώ

ὼ ȿὼώȿ Þɭ ȏÏ×ɟ ÅɟÍɟ ßɮ] Íɨ   

 1.   πȟπ ÒØ Ὢ yÞɰÍÍ ßɮ]  

 2.  πȟπ ÒØ Ὢ ÞɰÍÍ ßɮ] ÒØɰÍȓ πȟπ ÒØ 
 yÛ¾ÙÑɠ× Ñßɡɰ]  

 3.  πȟπ ÒØ Ὢ yÛ¾ÙÑɠ×  ßɮ] 
 4.  πȟπ ÒØ Ὢ yÛ¾ÙÑɠ×  ßɮ, ÒØɰÍȓ yÛ¾ÙÅ 

 ὈὪπȟπ ģ ×ȓĕ ŎÖÌɠ× ßɮ]  
 

67. Let Ὢȡ ᴙ ᴼ ᴙ  be given by the formula  

 Ὢὼȟώ σὼ ςώ ώ  ȿὼώȿȟ   ςὼ
σώ ὼ ȿὼώȿ.  

 Then,  

 1.  Ὢ is discontinuous at πȟπ. 

 2.  Ὢ is continuous at πȟπ but not 

 differentiable at πȟπ. 

 3.  Ὢ is differentiable at πȟπ. 

 4.  Ὢ is differentiable at πȟπ  and the 

 derivative ὈὪπȟπ is invertible. 

 

68. ÖɟÑʃ η¾  ὃ  ὼȟώ  ɴᴙ Ḋὼ ώ  ρ ßɮ] 
ÒȎØÕɟθÝÍ ¾Øʃ Ὢȡὃᴼ ᴙ   ¾ɨ 

  Ὢὼȟώ  ȟ  Þɭ] Íɨ  
 1.  ὃ ÒØ Ὢ ¾ɭ Åɮ¾ɨÔɠ ¾ɟ ÞɟØζÌ¾ ÙȓĚ Í Ñßɡɰ 

 ßɨÍɟ]  

 2.  ὃ ÒØ Ὢ  yÑɰÍÍ9 yÛ¾ÙÑɠ× ßɮ]  

 3.  Ὢ  ¤¾ɮ¾ɥ ßɮ]  

 4.  Ὢὃ ᴙ ] 
 

68. Let ὃ  ὼȟώ  ɴᴙ Ḋὼ ώ  ρ. 

Define Ὢȡὃᴼ ᴙ   by 

  Ὢὼȟώ  ȟ . Then,  

 1.  the determinant of the Jacobian of Ὢ 
 does not vanish on ὃ. 

 2.  Ὢ is infinitely differentiable on ὃ. 

 3.  Ὢ is one to one. 

 4.  Ὢὃ ᴙ . 

 

69. ÖɟÑʃ η¾  Ὢȡ ᴙ ᴼ ᴙ , ÓÙÑ  
 Ὢὶȟ— ὶÃÏÓ—ȟὶÓÉÎ— ßɮ] Íɨ ȑÑĞ Ñ ȏÏ×ɭ À×ɭ 

ᴙ ¾ɭ θÛÛȗÍ }ÒÞÖȓċ Ã×ʇ Ὗ Öʃ η¾Þ ¾ɭ εÙ¤, Ὗ 

Í¾ ÞɠεÖÍ Ὢ ¤¾ ģ ×ȓĕ ŎÖ ¾ɨ yÑȓÖÍ ¾ØÍɟ ßɮ?  

 1.  Ὗ ᴙ  

 2.  Ὗ ὼȟώ  ɴᴙ Ḋὼ πȟώ π  

 3.  Ὗ ὼȟώ  ɴᴙ Ḋ  ὼ  ώ ρ 

 4.  Ὗ ὼȟώ  ɴᴙ Ḋὼ ρȟώ ρ  

 

69. Let Ὢȡ ᴙ ᴼ ᴙ  be the function 

 Ὢὶȟ— ὶÃÏÓ—ȟὶÓÉÎ—. Then for which 

of the open subsets  Ὗ of ᴙ   given below, Ὢ 
restricted to Ὗ admits an inverse?  
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 1.  Ὗ ᴙ  

 2.  Ὗ ὼȟώ  ɴᴙ Ḋὼ πȟώ π  

 3.  Ὗ ὼȟώ  ɴᴙ Ḋ  ὼ  ώ ρ 

 4.  Ὗ ὼȟώ  ɴᴙ Ḋὼ ρȟώ ρ  

 

70. ÖɟÑʃ η¾  ὸ ÍÎɟ ὥ ÐÑ ÛɟĦ ÍθÛ¾ Þɰć ×ɟ×ʃ ßʅ] 
ÒȎØÕɟθÝÍ ¾Øʃ η¾   

ὄ  ὼ ὼ ȟὼȟȣȢȟὼ  ɴ ᴙ  ȿὼ  ὼ

Ễ ὼ  ὥ  

 Íɨ ᴙ ÒØ η¾Þɠ ÞɰßÍÍ9 zÙɰȐÔÍ ÞɰÍÍ ÓÙÑ Ὢ   
¾ɭ εÙ¤ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1.  ᷿ Ὢὸὼ Ὠὼ   ᷿ Ὢὼὸ  Ὠὼ  

 2.  ᷿ Ὢὸὼ Ὠὼ   ᷿ Ὢὼὸ Ὠὼ 

 3.  ᷿ Ὢὼ ώὨὼ
ᴙ

᷿ ὪὼὨὼ
ᴙ

,  ¾ȓÄ ώ  ɴᴙ   
 ¾ɭ εÙ¤ 

 4.  ᷿ ὪὸὼὨὼ
ᴙ

᷿ Ὢὼ ὸὨὼ
ᴙ

. 

 

70. Let ὸ and ὥ be positive real numbers. Define  

ὄ  ὼ ὼ ȟὼȟȣȢȟὼ  ɴ ᴙ  ȿὼ

 ὼ Ễ ὼ  ὥ Ȣ  

 Then for any compactly supported continuous 

function Ὢon  ᴙ  which of the following are 

correct? 

 1.  ᷿ Ὢὸὼ Ὠὼ  ᷿ Ὢὼὸ  Ὠὼ  

 2.  ᷿ Ὢὸὼ Ὠὼ   ᷿ Ὢὼὸ Ὠὼ 

 3.  ᷿ Ὢὼ ώὨὼ
ᴙ ᷿ ὪὼὨὼ

ᴙ
,  for  

 some ώ  ɴᴙ  . 

 4.  ᷿ ὪὸὼὨὼ
ᴙ ᷿ Ὢὼ ὸὨὼ

ᴙ
. 

 

71. πȟЊ  ÒØ ÛɟĦ ÍθÛ¾ ÖɟÑ ÞɰÍÍ ÓÙÑʇ Ὢ  ¾ɭ 
ÞÕɠ yÑȓŎÖʇ ÒØ θÛÃɟØʃ] ÒßÃɟÑʃ η¾ ȑÑĞ Ñ 
¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡɰ ßɮ  

 1.  ×ȏÏ πȟЊ   ÒØ  Ὢȟ Ὢ ÒØ  ȐÔɰÏȓÛÍ yεÕÞȎØÍ 
 ßɨÍɟ ßɮ, Íɨ ÌÉÍO ᷿ ὪὼὨὼ  ᷿ ὪὼὨὼ 

 2.  ×ȏÏ [0, Ð)  ÒØ  Ὢ , Ὢ Í¾ ¤¾ÞÖɟÑÍ9 
 yεÕÞȎØÍ ßɨÍɟ ßɮ, Íɨ 
 ÌÉÍO ᷿ ὪὼὨὼ  ᷿ ὪὼὨὼ ßɮ]  

  

 

 3.  ×ȏÏ [0, Ð)  ÒØ  Ὢ , Ὢ Í¾ ¤¾ÞÖɟÑÍ9 
 yεÕÞȎØÍ ßɨÍɟ ßɮ, Íɨ πȟЊ  ÒØ Ὢ ÞɰÍÍ ßɮ]   

 4. πȟЊ  ÒØ ÞɰÍÍ ÓÙÑʇ Ὢ  ¾ɭ ¤¾ yÑȓŎÖ ¾ɟ 
 yȒĦÍĕ Û ßɮ Íɟη¾  Ὢȟ  πȟЊ   ÒØ  Ὢ Í¾ 
 ¤¾ÞÖɟÑÍ9 yεÕÞȎØÍ ßɨÍɟ ßɮ ÒØɰÍȓ 
 ÌÉÍO ᷿ ὪὼὨὼ  ᷿ ὪὼὨὼȢ 

 

71. Consider all sequences Ὢ  of real valued 

continuous functions on πȟЊ . Identify which 

of the following statements are correct. 

 1.  If  Ὢ  converges to Ὢ pointwise on πȟЊ ,  

 then ÌÉÍO ᷿ Ὢ ὼὨὼ  ᷿ ὪὼὨὼ  

 2.  If  Ὢ  converges to Ὢ uniformly on πȟЊ , 

 then ÌÉÍO ᷿ Ὢ ὼὨὼ  ᷿ ὪὼὨὼ 

 3.  If  Ὢ  converges to Ὢ uniformly on [0, Ð),  

 then Ὢ is continuous on πȟЊȢ  
 4. There exists a sequence of continuous 

 functions Ὢ  on  πȟЊ  such that Ὢ  

 converges to Ὢ uniformly on  πȟЊ   but 

 ÌÉÍO ᷿ Ὢ ὼὨὼ  ᷿ ὪὼὨὼȢ 

 

72. ÖɟÑʃ η¾ ᴙ ÒØ  ὠȟ  ὲ ¾ɭ ÞÖɟÑ ×ɟ }ÞÞɭ ¾Ö 
¾ɨȏÈ ¾ɭ ÔßȓÒÏʇ ¾ɥ ÞȏÏÜ ÞÖȒĥÈ ßɮ] ὠ Öʃ  
ὴὼ ὥ ὥὼ Ễ ὥὼ ¾ɭ εÙ¤, 
Ὕὴὼ ὥ ὥ ὼ Ễ ὥὼ  ʬÛɟØɟ ¤¾ 
Øɮζ¿¾ ȼÒɟɰÍØÌ Ὕȡὠᴼὠ ¾ɨ ÒȎØÕɟθÝÍ ¾Øʃ] Íɨ  

 1.   Ὕ  ¤¾ɮ¾ɥ ßɮ]   2.  Ὕ zċ ÄɟÏ¾ ßɮ]  

 3.   Ὕ ģ ×ȓĕ ŎÖÌɠ× ßɮ]  4.  ÞɟØζÌ¾ Ὕ ρ ßɮ]   
 

72. Let ὠ be the vector space of polynomials over 

ᴙ of degree less than or equal to ὲ. For 

ὴὼ ὥ ὥὼ Ễ ὥὼ  in ὠ, define a 

linear transformation Ὕȡὠᴼὠ by Ὕὴὼ
ὥ ὥ ὼ Ễ ὥὼ . Then 

 1.   Ὕ  is one to one. 2.  Ὕ is onto. 

 3.   Ὕ is invertible. 4.  det Ὕ ρȢ  
 

73. ÖɟÑʃ η¾  Ὃ ÍÎɟ Ὃ, ᴙ   ¾ɭ Ïɨ }ÒÞÖȓċ Ã× ßʅ 
ÍÎɟ Ὢȡ ᴙ  O ᴙ ¤¾ ÓÙÑ ßɮ] Íɨ  

 1.  Ὢ Ὃ  ᷾Ὃ  Ὢ Ὃ  ᷾ Ὢ Ὃ  

 2.  Ὢ Ὃ Ὢ Ὃ  

 3.  ὪὋ ᷊ Ὃ  ὪὋ  ᷊ ὪὋ  

 4.  ×ȏÏ  Ὃ θÛÛȗÍ ßɮ ÍÎɟ Ὃ ÞɰÛȗÍ ßɮ Íɨ 
  Ὃ  Ὃ ὼ ώḊὼɴ  ὋȟώᶰὋ  Ñ Íɨ 

 ÞɰÛȗÍ ßɮ Ñ θÛÛȗÍ]  
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73. Let Ὃ and Ὃ be two subsets of ᴙ  and 

Ὢȡ ᴙ  O ᴙ be a function. Then, 

 1.  Ὢ Ὃ  ᷾Ὃ  Ὢ Ὃ  ᷾ Ὢ Ὃ  

 2.  Ὢ Ὃ Ὢ Ὃ  

 3.  ὪὋ ᷊ Ὃ  ὪὋ  ᷊ ὪὋ  

 4.  If Ὃ is open and Ὃ is closed then 

  Ὃ  Ὃ ὼ ώḊὼɴ  Ὃȟώɴ Ὃ  is 

 neither open nor closed. 

 

74. ÖɟÑʃ η¾ ᴙ ÒØ ὠ ¤¾ ÒȎØεÖÍ θÛÖɠ× ÞȏÏÜ 
ÞÖȒĥÈ ßɮ] ÖɟÑʃ η¾ Ὕȡὠᴼὠ ¤¾ Øɮζ¿¾ 
ȼÒɟɰÍØÌ ßɮ Íɟη¾ ÅɟȑÍ Ὕ ÅɟȑÍ  Ὕ ßɮ] Íɨ,   

 1. yȒĥÈ  Ὕ yȒĥÈ Ὕ  

 2. ÒȎØÞØ  Ὕ ÒȎØÞØ Ὕ 

 3. yȒĥÈ Ὕ᷊ ÒȎØÞØ Ὕ πȢ  

 4. yȒĥÈ Ὕ ᷊ ÒȎØÞØ Ὕ πȢ 
 

74. Let ὠ be a finite dimensional vector space 

over ᴙ. Let Ὕȡὠᴼὠ be a linear 

transformation such that ὶὥὲὯ Ὕ
ὶὥὲὯ Ὕ. Then,   

 1. +ÅÒÎÅÌ Ὕ +ÅÒÎÅÌ Ὕ  

 2. ὙὥὲὫὩ Ὕ ὙὥὲὫὩ Ὕ 

 3. +ÅÒÎÅÌ Ὕ᷊ 2ÁÎÇÅ Ὕ πȢ  
 4. ὑὩὶὲὩὰ Ὕ ᷊ ὙὥὲὫὩ Ὕ πȢ 

 

75. ÖɟÑʃ η¾  ᴇ ÒØ ὃ ÍÎɟ  ὄ, ὲ ὲ zģ ×ȕß ßʅ] Íɨ,  
 1.  ὃὄ ÍÎɟ ὄὃ ¾ɭ yεÕÙàÌ ÖɟÑʇ ¾ɟ ÞÖȓċ Ã× 

 ßÖɭÜɟ ÞÖɟÑ ßʅ]  

 2.  ×ȏÏ ὃὄ ÍÎɟ ὄὃ ¾ɭ yεÕÙàÌ ÖɟÑ ¾ɭ 
 ÞÖȓċ Ã× ÞÖɟÑ  ßʅ Íɨ ὃὄ ὄὃ ßɮ]  

 3.  ×ȏÏ  ὃ  ¾ɟ yȒĦÍĕ Û ßɮ Íɨ ὃὄ ÍÎɟ  ὄὃ 
 ÞÖȼÒ ßʅ]  

 4.  ὃὄ ¾ɥ ÅɟȑÍ ßÖɭÜɟ ὄὃ ¾ɥ ÅɟȑÍ ¾ɭ ÞÖɟÑ ßɮ]  

  

75. Let ὃ and ὄ be  ὲ ὲ matrices over ᴇ. Then, 

 1.  ὃὄ and ὄὃ always have the same set of 

 eigenvalues.  

 2.  If ὃὄ and ὄὃ have the same set of 

 eigenvalues then ὃὄ ὄὃȢ 
 3.  If ὃ  exists then ὃὄ and ὄὃ are similar. 

 4.  The rank of ὃὄ is always the same as the 

 rank of  ὄὃ. 
 

76. ÖɟÑʃ η¾  ὃ  ¤¾ ά ὲ  ÛɟĦ ÍθÛ¾ zģ ×ȕß ßɮ ÍÎɟ 
ὦɴ  ᴙ ȟ  ὦ π ßɮ]   

 1.   ὃὼ ὦ ¾ɭ ÞÕɠ ÛɟĦ ÍθÛ¾ ßÙʇ ¾ɟ ÞÖȓċ Ã× 
 ¤¾ ÞȏÏÜ ÞÖȒĥÈ ßɮ]  

 2.  ×ȏÏ  ὃὼ ὦ  ¾ɭ Ïɨ ßÙ ό ÍÎɟ ὺ  ßʅ, Íɨ 
 ‗ό ρ ‗ὺ Õɠ ὃὼ ὦ  ¾ɟ ¤¾ ßÙ ßɮ, 
 ¾ɨ| Õɠ ‗ɴ  ᴙ ¾ɭ εÙ¤]   

 3.  ὃὼ ὦ ¾ɭ η¾Þɠ Õɠ Ïɨ ßÙʇ ό ÍÎɟ ὺ  ¾ɭ εÙ¤ 
 ¤¾ÁɟÍ ÞɰÃ× ‗ό ρ ‗ὺ Õɠ  ὃὼ ὦ  ¾ɟ 
 ¤¾ ßÙ ßɮ Öɟŝ ÍÔ, ÅÔ  π ‗ ρ ßɮ] 

 4.  ×ȏÏ  ὃ ¾ɥ ÅɟȑÍ  ὲ  ßɮ,  ὃὼ ὦ ¾ɟ yκÐ¾ 
 Þɭ yκÐ¾ ¤¾ ßÙ ßɮ]  

 

76. Let ὃ  be an  ά ὲ  real matrix and ὦɴ  ᴙ  

with ὦ π. 
 1.  The set of all real solutions of  

 ὃὼ ὦ is a vector space. 

 2.  If  ό and ὺ  are  two solutions of ὃὼ ὦ,  
 then ‗ό ρ ‗ὺ is also a solution of 

 ὃὼ ὦ  for any ‗ɴ  ᴙ. 

 3.  For any two solutions ό and ὺ  of 

 ὃὼ ὦ, the linear combination 

   ‗ό ρ ‗ὺ is also a solution of 

 ὃὼ ὦ  only when π ‗ ρ. 
 4.  If rank of ὃ is ὲ,  then ὃὼ ὦ has at 

 most one solution.  

 

77. ÖɟÑʃ η¾ ὃȟ  ᴇ ÒØ ¤¾ ὲ ὲ zģ ×ȕß ßɮ Íɟη¾ ᴇ  

¾ɟ Ţĕ ×ɭ¾ Üȕę ×ɭÍØ ÞȏÏÜ  ὃ ¾ɟ ¤¾ 
yεÕÙàζÌ¾ ÞȏÏÜ ßɮ] Íɨ  

 1.  ὃ ¾ɭ ÞÕɠ yεÕÙàζÌ¾ ÖɟÑ ÞÖɟÑ ßʅ]  

 2.  ὃ ¾ɭ ÞÕɠ yεÕÙàζÌ¾ ÖɟÑ θÛθÛĆ Í ßʅ] 

 3.  η¾Þɠ ‗ ɴ  ᴇ  ¾ɭ εÙ¤ ὃ  ‗ Ὅ  ßɮ, Åßɟɰ  Ὅ 

 ὲ ὲ Íĕ ÞÖ¾ zģ ×ȕß ßɮ]  

 4.  ×ȏÏ … ÍÎɟ ά  ŎÖÜ9 yεÕÙàζÌ¾ ÔßȓÒÏ 
 ¤Ûɰ yȒġÒĥ É ÔßȓÒÏ ¾ɨ ȑÑȏÏxĥ È ¾ØÍɭ ßʅ, Íɨ 
 …  ά  ßɮ]   

 

77. Let ὃ  be an ὲ ὲ matrix over ᴇ such that 

every nonzero vector of ᴇ  is an eigenvector 

of ὃ. Then 

 1.  All eigenvalues of ὃ are equal.   

 2.  All eigenvalues of ὃ are distinct. 

 3.  ὃ  ‗ Ὅ   for some ‗ ɴ  ᴇ,  where Ὅ is the 

 ὲ ὲ identity matrix. 

 4.  If …  and ά  denote the characteristic 

 polynomial and the  minimal polynomial 

 respectively, then  …  ά . 
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78. zģ ×ȕßʇ ὃ
ς ς ρ
π ς ρ
π π σ

 ÍÎɟ ὄ
ς ρ π
π ς π
π π σ

 

ÒØ θÛÃɟØʃ] Íɨ   

 1.  ÒȎØÖɭ× Þɰć ×ɟ àɭŝ ᴗ ÒØ ὃ ÍÎɟ ὄ ÞÖȼÒ  ßʅ]  

 2.  ÒȎØÖɭ× Þɰć ×ɟ àɭŝ ᴗ ÒØ ὃ θÛ¾ÌxÑɠ× ßɮ]  

 3.  ὃ ¾ɟ ÅɨØÏɟɰ θÛȏßÍ ȼÒ ὄ ßɮ] 

 4.  ὃ ¾ɭ yȒġÒĥ É ÔßȓÒÏ ¤Ûɰ yεÕÙàζÌ¾ 
 ÔßȓÒÏ ÞÖɟÑ ßʅ]  

 

78. Consider the matrices ὃ
ς ς ρ
π ς ρ
π π σ

 and 

ὄ
ς ρ π
π ς π
π π σ

. Then  

  

 1.  ὃ and ὄ are similar over the field of 

 rational numbers ᴗ. 

 2.  ὃ is diagonalizable over the field of 

 rational numbers ᴗ. 

 3.  ὄ is the Jordan canonical form of ὃ. 

 4.  The minimal polynomial and the 

 characteristic polynomial of ὃ are the 

 same  

 

 

 

 

 

79. ÖɟÑʃ η¾ an, {1,2,?,n} ÒØ }Ñ ŎÖÃ×ʇ s  ¾ɥ 
Þɰć ×ɟ ¾ɨ ȑÑȏÏxĥÈ ¾ØÍɟ ßɮ Íɟη¾ s  Éɢ¾-Éɢ¾ Ïɨ 
yÞɰ×ȓĆ Í ÃŎʇ ¾ɟ ÀȓÌÑÓÙ ßɮ] Íɨ: 

 1.  a5 = 50   2.  a4 = 14   

 3.  a5 = 40     4.  a4 = 11  

 

79. Let an denote the number of those 

permutations s on {1,2,?,n} such that s is a 

product of exactly two disjoint cycles.  Then: 

 1.  a5 = 50   2.  a4 = 14   

 3.  a5 = 40    4.  a4 = 11  

 

80. ȑÑĞ Ñ ÍɠÑ ÞÖÜɭÝʇ ¾ɨ ÞÖɟÐɟÑ ¾ØÑɭ ÛɟÙɭ 
ÒȕÌɟʋ¾ ¾ɨ ȑÑĞÑ yɰÍØɟÙʇ Öʃ Þɭ ¾ɩÑ-Þɟ yɰÍØɟÙ  
yɰÍθÛxĥ È ¾ØÍɟ ßɮ?  

 ὼḳςάέὨ υȟ ὼḳσάέὨ χ and 

 ὼḳτάέὨ ρρȢ 

 1.  τπρȟφππ  2.     φπρȟψππ  

 3.  ψπρȟρπππ  4.     ρππρȟρςππ 

80. Which of the following intervals contains an 

integer satisfying the following three 

congruences: 

 ὼḳςάέὨ υȟ ὼḳσάέὨ χ and ὼḳ
τάέὨ ρρȢ 

 1.  τπρȟφππ  2.     φπρȟψππ  

 3.  ψπρȟρπππ  4.     ρππρȟρςππ 

 

81. ÖɟÑʃ η¾ G ¾ɨȏÈ 60  ¾ɟ ¤¾ ÞØÙ ÞÖȕß ßɮ] Íɨ  
 1.  G ¾ɭ Ä9 εÞÙɨ-5 }ÒÞÖȕß ßʅ]   

 2.  G ¾ɭ ÃɟØ εÞÙɨ-3 }ÒÞÖȕß ßʅ]  

 3.  G ¾ɟ, ¾ɨȏÈ 6 ¾ɟ, ¤¾ ÃηŎ¾ }ÒÞÖȕß ßɮ]   

 4.  G ¾ɟ ¤¾ yʬθÛÍɠ× yÛ×Û, ¾ɨȏÈ 2 ¾ɟ, ßɮ]  

 

81. Let G be a simple group of order 60.  Then 

 1.  G has six Sylow-5 subgroups  

 2.  G has four Sylow-3 subgroups. 

 3.  G has a cyclic subgroup of order 6.  

 4.  G has a unique element of order 2. 

 

82. ÖɟÑʃ η¾  ὃ θÛÕɟÀ ÛÙ× ᴗ8Ⱦ8  ¾ɨ ȑÑȏÏxĥ È 
¾ØÍɟ ßɮ] Íɨ  

 1.  ὃ Öʃ Éɢ¾-Éɢ¾ ÍɠÑ θÛθÛĆ Í }κÃÍ ÀȓÌÅɟÛεÙ×ɟɰ ßʅ]  
 2.  ὃ Öʃ Öɟŝ ¤¾ yÕɟč × ÀȓÌÅɟÛÙɡ ßɮ] 
 3.  ὃ ¤¾ ÒȕÌɟʋ¾ɥ× ŢɟɰÍ ßɮ]  
 4.  ÖɟÑʃ η¾ ὪȟὫȟ  ᴗὢ Öʅ ßʅ, Íɟη¾ ὃ Öʃ ὪӶϽὫӶ π 

 ßɮ]  ×ßɟɰ  ὪӶ ÍÎɟ  ὫӶ,  ŎÖÜ9 ὃ Öʃ  f  ÍÎɟ Ὣ ¾ɭ 
 ŢȑÍȐÔɰÔʇ ¾ɨ ȑÑȏÏxĥÈ ¾ØÍɭ ßʅ] Íɨ  f(0)·g(0) = 0 ßɮ]  

 

82. Let ὃ denote the quotient ring ᴗ8Ⱦ8 . 

Then 

 1.  There are exactly three distinct proper  

 ideals in ὃ. 

 2.  There is only one prime ideal in ὃ. 

 3.  ὃ is an integral domain. 

 4.  Let ὪȟὫ be in ᴗὢ such that ὪӶϽὫӶ π in ὃȢ  
 Here ὪӶ and  ὫӶ denote the image of f  and 

 Ὣ respectively in ὃ. Then f(0)·g(0) = 0. 

 

83. ȑÑĞ Ñ θÛÕɟÀ ÛÙ×ʇ Öʃ Þɭ ¾ɩÑ-Þɭ àɭŝ ßʅ? 

 1. 8 ὢ  ὢ ρϳ ȟ Åßɟɰ  ȟ  3 yÛ×Ûʇ  ¾ɟ 
 ¤¾ ÒȎØεÖÍ àɭŝ ßɮ]  

 2.  ᴚὢȾ8 σ 

 3.   ᴗὢ Ⱦ8  8 ρ 

 4.  8 ὢ  ὢ ρȟϳ    Åßɟɰ ȟ  2 yÛ×Ûʇ ¾ɟ 
 ¤¾ ÒȎØεÖÍ àɭŝ ßɮ]  

UNIT 2 
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83. Which of the following quotient rings are 

fields? 

 1.  8 ὢ  ὢ ρϳ ȟ where  is the 

 finite field with 3 elements. 

 2.  ᴚὢȾ8 σ 

 3.  ᴗὢ Ⱦ8  8 ρ 

 4.  8 ὢ  ὢ ρϳ    where  is the 

 finite field with 2 elements. 

  

84. ÖɟÑʃ η¾  ʖ ÃÏÓ  Ὥ ÓÉÎ ßɮ]   
 ÖɟÑʃ η¾ ὑ  ᴗ  ÍÎɟ ὒ  ᴗ  ßʅ] Íɨ  
 1.  ὒḊ ᴗ ρπ  2.  ὒḊ ὑ ς 

 3.  ὑḊ ᴗ τ   4.  L = K 

 

84. Let ʖ ÃÏÓ  Ὥ ÓÉÎ.   

 Let ὑ  ᴗ  and let ὒ  ᴗ . Then 

 1.  ὒḊ ᴗ ρπ  2.  ὒḊ ὑ ς 

 3.  ὑḊ ᴗ τ   4.  L = K 

 

85. ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ.Þɭ Þßɡ ßɮ.ßʅ? 

 1.  ¤¾ ÞɰÍÍ Öɟ ÑκÃŝ Ὢȡᴙ ᴙ ¾ɟ yȒĦÍĕ Û ßɮ 
 Íɟη¾ Ὢᴙ ᴗ ßɨ]   

 2.  ¤¾ ÞɰÍÍ Öɟ ÑκÃŝ Ὢȡᴙ ᴙ ¾ɟ yȒĦÍĕ Û ßɮ 
 Íɟη¾ Ὢᴙ ᴚ ßɨ]  

 3.  ¤¾ ÞɰÍÍ Öɟ ÑκÃŝ Ὢȡᴙ ᴙ  ¾ɟ yȒĦÍĕ Û ßɮ 
 Íɟη¾ Ὢᴙ ὼȟώᶰᴙȡὼ ώ ρ ßɨ]  

 4. ¤¾ ÞɰÍÍ Öɟ ÑκÃŝ Ὢȡπȟρ᷾ςȟσ πȟρ 
 ¾ɟ yȒĦÍĕ Û ßɮ]  

 

85. Which of the following statements is/are true? 

 1.  There exists a continuous map Ὢȡᴙ ᴙ 

 such that Ὢᴙ ᴗ. 

 2.  There exists a continuous map Ὢȡᴙ ᴙ 

 such that Ὢᴙ ᴚ. 

 3.  There exists a continuous map Ὢȡᴙ
ᴙ  such that  Ὢᴙ ὼȟώᶰ
ᴙȡὼ ώ ρ. 

 4.  There exists a continuous map  

   Ὢȡπȟρ᷾ςȟσ πȟρ. 

 

86. ᴇ ÒØ ÞɰÍÍ ÞȒĞÖŬ ÖɟÑ ÓÙÑʇ ¾ɥ ÞȏÏÜ 
ÞÖȒĥÈ ¾ɨ ÖɟÑʃ η¾  #ᴇ ȑÑȏÏxĥ È ¾ØÍɟ ßɮ, ÍÎɟ 
H(ᴇ ÞÛxŝ ÛɮĤ ÙɭθÝ¾ ÓÙÑʇ ¾ɥ ÞȏÏÜ ÞÖȒĥÈ 
¾ɨ] #ᴇ Öʃ ×ɟ  H(ᴇ  Öʃ η¾Þɠ ÓÙÑ Ὢ  ¾ɭ 

εÙ¤ ÍÎɟ ᴇ ¾ɭ η¾Þɠ ÞɰßÍ }ÒÞÖȓċ Ã× ὑ ¾ɭ εÙ¤ 
ÒȎØÕɟθÝÍ ¾Øʃ η¾  

 

ᴁὪᴁ  ίόὴȿὪᾀȿȢ 

 Íɨ  
 1.  Ţĕ ×ɭ¾ ÞßɰÍ ὑṖᴇ ¾ɭ εÙ¤ #ᴇ ÒØ  ᴁᴁ   

 ¤¾ ÖɟÑ¾ ßɮ]  

 2.  Ţĕ ×ɭ¾ ÞßɰÍ ὑṖᴇ ¾ɭ εÙ¤ (ᴇ ÒØ  ᴁᴁ   
 ¤¾ ÖɟÑ¾ ßɮ]  

 3.  Ţĕ ×ɭ¾ yȎØĆ Í yɰÍØɰÀ ×ȓĆ Í ÞßɰÍ ὑṖᴇ ¾ɭ 
 εÙ¤ #ᴇ  ÒØ  ᴁᴁ  ¤¾ ÖɟÑ¾ ßɮ]   

 4. Ţĕ ×ɭ¾ yȎØĆ Í yɰÍØɰÀ ×ȓĆ Í ÞßɰÍ ὑṖᴇ ¾ɭ 
 εÙ¤ (ᴇ  ÒØ  ᴁᴁ  ¤¾ ÖɟÑ¾ ßɮ] 

 

86. ,ÅÔ  #ᴇ denote the vector space of 

continuous complex valued functions on ᴇ 

and H(ᴇ denote the vector space of entire 

functions. For any function Ὢ in #ᴇ or 

H(ᴇ, and for any compact subset ὑ of ᴇ, 

define  

    ᴁὪᴁ  ίόὴȿὪᾀȿȢ 

 Then 

 1.  ᴁᴁ is a norm on #ᴇ for every compact 

  ὑṖᴇ. 

 2.  ᴁᴁ is a norm on (ᴇ for every 

 compact  ὑṖᴇ. 

 3.  ᴁᴁ is a norm on #ᴇ for every compact 

  ὑṖᴇ with non-empty interior. 

 4. ᴁᴁ is a norm on (ᴇ for every compact 

  ὑṖᴇ with non-empty  interior. 

 

 

87. ÛÙȑ×¾ɟ ὃ ᾀɴ ᴇȡ  ȿᾀȿ ς  ÒØ ÓÙÑ 
Ὢᾀ   ÒØ θÛÃɟØʃ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ.Þɭ Þßɡ 
ßʅ? 

 1.   A ¾ɭ ÞɰßÍ }ÒÞÃȓċ Ã×ʇ ÒØ ¤¾ÞÖɟÑÍ9 f(z) 
 ¾ɨ ÞȒęÑ¾ȏÈÍ ¾ØÑɭÛɟÙɭ ÔßȓÒÏʇ { pn(z)} ¾ɭ 
 ¤¾ yÑȓŎÖ ¾ɟ yȒĦÍĕ Û ßɮ]  

 2.   A ¾ɭ ÞɰßÍ }ÒÞÃȓċ Ã×ʇ ÒØ ¤¾ÞÖɟÑÍ9 f(z) 
 ¾ɨ ÞȒęÑ¾ȏÈÍ ¾ØÑɭÛɟÙɭ ÒȎØÖɭ× ÓÙÑʇ  
 { rn(z)} , ȒÅÑ¾ɭ yÑɰÍ¾ ᴇ͵ὃ  Öʃ yɰÍθÛxȒĥÈÍ 
 ßʅ, ¾ɭ ¤¾ yÑȓŎÖ ¾ɟ yȒĦÍĕ Û ßɮ]  




