
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,xhA   

2. mRrj i= 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 mRrj i= dks Hkh tkap  ysa A bl 

iqfLrdk esa jQ dke djus ds fy, vfrfjDr iUus layXu gSa A 

3. 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 okWy isu ls vo’; dkyk djsaA ;g ,d ek= ijh{kkFkhZ dh ftEesnkjh gS fd og 

mRrj iqfLrdk 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 mRrj iqfLrdk dh 

vLohdf̀r 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 “,d ” ;k “,d Lks vf/kd” 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  

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

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

8. vH;kFkhZ 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 izR;k'kh dks gh ijh{kk iqfLrdk lkFk ys tkus dh   

  vuqefr nh tk,xh A 
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ÕɟÀ\PART A 
 

1. ¤¾ Ñ×ɭ Èɟ×Ø ¾ɟ yκÐ¾ÍÖ 90 km Í¾ }Ò×ɨÀ 
η¾×ɟ Åɟ Þ¾Íɟ ßɮ] ¤¾ Ħ ÈɭÒÑɠ ×ȓĆ Í ȑÍÒȏß×ɟ 
ÛɟßÑ η¾ÍÑɠ yκÐ¾ÍÖ ÏȕØɡ 'η¾Öɠ- Öʃ( Í× ¾Ø 
Þ¾Íɟ ßɮ ÅÔη¾ }Þ¾ɭ ÞÕɠ ÃɟØʇ Èɟ×Ø Ñ×ɭ ßʅ? 

 1. 180   2.  90 

 3. 120   4.  270 

 

1. A new tyre can be used for at most 90 km. 

What is the maximum distance (in km) that can 

be covered by a three wheeled vehicle carrying 

one spare wheel, all four tyres being new? 

 1. 180   2.  90 

 3. 120   4.  270 

 

2. 2 ÖɠÈØ ÙɰÔɟ| ÛɟÙɡ ¤¾ Þɠïɡ ¾ɨ ¤¾ ÏɡÛɟØ ÒØ 
{Þ ÍØß ÙÀɟÑɟ ßɮ η¾ Ûß 1.75 ÖɠÈØ ~ɰÃɟ| Í¾ 
ÒßȓɰÃɭ] ÏɡÛɟØ Þɭ Þɠïɡ ¾ɥ yκÐ¾ÍÖ àɮȑÍÅ ÏȕØɡ ßɨ 
Þ¾Íɠ ßɮ9-  

 1. 1 ÖɠÈØ Þɭ Îɨîɟ ¾Ö  

 2. 1 ÖɠÈØ Þɭ Îɨîɟ yκÐ¾  

 3. 1 ÖɠÈØ  

 4. 1.2 ÖɠÈØ  

 

2. A 2 m long ladder is to reach a wall of height 

1.75 m. The largest possible horizontal distance 

of the ladder from the wall could be 

 1. slightly less than 1 m 

 2. slightly more than 1 m 

 3. 1 m 

 4. 1.2 m 

 

3. ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ η¾Þ¾ɟ θÛÙɨÖ Þßɡ Ñßɡɰ ßɮ? 

 1. ×ȏÏ ¾ɨ| ØɨÀɠ Ŭɭĥ ÉÍÖ κÃη¾ĕ Þɟ εÖÑÙɭ ÒØ 
 Õɠ ÖØ ÅɟÍɟ ßɮ+ Íɨ }Þ¾ɥ ÅɟÑÙɭÛɟ ÔɠÖɟØɡ 
 ßɨ Þ¾Íɠ Îɠ]  

 2. ×ȏÏ η¾Þɠ ¾ɨ Ñɩ¾Øɡ εÖÙ ÅɟÍɠ ßɮ+ Íɨ 
 }Þ¾ɥ  ×ɨĈ ×Íɟ yċ Äɢ ßɮ]  

 3. ×ȏÏ ¾ɨ| ÒȕÌɟʋ¾ ÞÖ ßɮ+ Íɨ Ûß ÒȕÌɟʋ¾ Ïɨ Þɭ 
 θÛÕɟȒÅÍ ßɨÍɟ ßɮ]  

 4. ×ȏÏ ¾ɨ| ÒȕÌɟʋ¾ θÛÝÖ ßɮ+ Íɨ Ûß ÒȕÌɟʋ¾ Ïɨ 
 Þɭ θÛÕɟȒÅÍ Ñßɡɰ ßɨÍɟ]  

 

3. For which one of the following statements is 

the converse NOT true? 

 

 1. If a patient dies even  with excellent medical 

 care, he likely had terminal illness. 

 2. If a person gets employed, he has good 

 qualifications. 

 3. If an integer is even, it is divisible by two. 

 4. If an integer is odd, it is not divisible by two. 

 

4. ¤¾ 5 cm ³ 5 cm  zɰÍȎØ¾ yÑȓŢĦ Î ¾ɟÈ ÛɟÙɭ 
ÛÀɟx¾Ø Ħ ÈɮĔ Ê Öʃ 0.5 cm ģ ×ɟÞ ¾ɥ yκÐ¾ÍÖ 
η¾ÍÑɠ ÔɭÙÑɟ¾ɟØ ÒʃεÞÙʇ ¾ɨ ¿îɟ η¾×ɟ Åɟ Þ¾Íɟ 
ßɮ? 

 1. 99   2.  121 

 3. 100   4.  105 

 

4. What is the maximum number of cylindrical 

pencils of 0.5 cm diameter that can be stood in 

a square shaped stand of 5 cm ³ 5 cm inner 

cross section? 

 1. 99   2.  121 

 3. 100   4.  105 

 

5. ¤¾ ßØɡ Òθǡ×ʇ ÛɟÙɭ ÒɩÐɭ ¾ɨ ¤¾ yɰÐɭØɭ ¾ÖØɭ Öʃ 
Öɟŝ ßØɭ Ţ¾ɟÜ Öʃ Ø¿Ñɭ ÒØ ßÖʃ Ć ×ɟ ȏÏ¿ɟ×ɠ ÏɭÀɟ?  

 1. zÞÒɟÞ ¾ɥ ÍȓÙÑɟ Öʃ ÒɩÐɟ yκÐ¾ Ã¾ÖÍɟ 
 ȏÏ¿Íɟ ßɮ]  

 2. zÞÒɟÞ ¾ɥ ÍȓÙÑɟ Öʃ ÒɩÐɟ yκÐ¾ À ßØɟ 
 ȏÏ¿ɟ×ɠ ÏɭÀɟ]  

 3. ÒɩÐɭ Û Ò×ɟxÛØÌ Öʃ ¾ɨ| ÕɭÏ Ñßɡɰ η¾×ɟ Åɟ 
 Þ¾Íɟ]  

 4. ÒɩÐɭ Öʃ ÞɟÖɟę × Þɭ yκÐ¾ Ţ¾ɟÜ ÞɰĤ ÙɭÝÌ 
 ŢηŎ×ɟ ßɨÀɠ]  

 

5. If a plant with green leaves is kept in a dark 

room with only green light ON, which one of 

the following would we observe?  

 1. The plant appears brighter than the 

 surroundings 

 2. The plant appears darker than the

 surroundings 

 3. We cannot distinguish the plant from the 

 surroundings 

 4. It will have above normal photosynthetic 

 activity 

 

6. 12 cm ÕȓÅɟ ÛɟÙɭ ÛÀx ¾ɭ ÃɟØʇ ¾ɨÑʇ Þɭ ὼ ÕȓÅɟ ÛɟÙɭ 
ÛÀʝ ¾ɨ ¾ɟÈ¾Ø+ Íĕ ÒĤ ÃɟÍn  η¾ÑɟØʇ ¾ɨ Öɨî¾Ø ¤¾ 
η¾Ĥ Íɠ ÔÑɟÑɠ ßɮ] η¾Ĥ Íɠ ¾ɭ yκÐ¾ÍÖ z×ÍÑ ¾ɭ 
εÙ¤ ὼ  ¾ɟ ÖɟÑ ÔÍɟ×ʃ? 
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 1. 6 cm   2.  2 cm 

 3. 3 cm   4.  4 cm 

 

6. Four small squares of side x are cut out of a 

square of side 12 cm to make a tray by folding 

the edges.  What is the value of ὼ so that the 

tray has the maximum volume? 

 1. 6 cm   2.  2 cm 

 3. 3 cm   4.  4 cm 

 

7. Èɟ{Ùʇ ¾ɨ ȐÔÑɟ Íɨîɭ+  ψ φ ÖɟÒ ¾ɥ  n Èɟ{Ùʃ 
ÙÁȓĕ ÍÖ ÖɟÒ ¾ɭ ÛÀɟx¾ɟØ ÓÜx ÒØ {Þ Ţ¾ɟØ ȐÔÄɟ| 
ÅɟÍɠ ßʅ η¾ ÛÀx ¾ɟ ¾ɨ| Õɠ ÕɟÀ ¿ɟÙɡ Ñßɡɰ ØßÍɟ]  

n ¾ɟ ÖɟÑ áɟÍ ¾ɥȒÅ×ɭ]   

 1. 56    2.   12 

 3. 24    4.   48  

 

7. The smallest square floor which can be completely 

paved with tiles of size ψ φȟ  without breaking 

any tile, needs n tiles. Find n.  

 1. 56    2.   12 

 3. 24    4.   48  

 

8. Ïɨ Þɰć ×ɟ¨ɰ ¾ɟ ×ɨÀ+  11 ¾ɭ ÛÀx Û 9 ¾ɭ ÁÑ ¾ɭ 
×ɨÀ ¾ɭ ÔØɟÔØ ßɮ] Ôîɠ Þɰć ×ɟ  25 ¾ɭ ÛÀx Þɭ  υ  

¾Ö ßɮ] Íɨ ÄɨÈɡ Þɰć ×ɟ ¾ɭ  24 ŢȑÍÜÍ ¾ɭ Ïɨ ÀȓÌɭ 
Û Ôîɠ Þɰć ×ɟ ¾ɭ zÐɭ ¾ɟ ×ɨÀ η¾ÍÑɟ ßɮ ? 

 1. 415   2.  400 

 3. 410   4.  420 

 

8. The sum of two numbers is equal to sum of 

square of 11 and cube of 9.  The larger number 

is υ  less than square of 25.  What is the 

value of the sum of twice of 24 percent of the 

smaller number and half of the larger number? 

 1. 415   2.  400 

 3. 410   4.  420 

 

9. ¤¾ ßɡ ŢÅɟȑÍ Öʃ ÄɨÈɭ Û Ôîɭ ÏɨÑʇ ÍØß ¾ɭ ÅɠÛɟÌȓ 
Òɟ×ɭ ÅɟÍɭ ßʅ] ×ȏÏ ÅɠÛɟÌȓ ¾ɟ ÞÍßɡ àɭŝÓÙ S ßɮ 
ÍÎɟ z×ÍÑ V ßɮ Íɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¾ÎÑ 
Þßɡ ßɮ? 

 1. Ssmall  >  Slarge 

 2. V small  >  Vlarge 

 3. (S/V)small  >  (S/V)large 

 4. (S/V)small  <  (S/V)large 

 

9. There are small and large bacteria of the same 

species.  If S is surface area and V is volume, 

then which of the following is correct? 

 1. Ssmall  >  Slarge 

 2. V small  >  Vlarge 

 3. (S/V)small  >  (S/V)large 

 4. (S/V)small  <  (S/V)large 

 

10. ÙɟÒÍɟ ŢȑÍÖɟÑ ÔÍɟ|×ɭ  

 

 
 

 

 
 

10. Find the missing pattern 
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11. Ïɨ ÐɟÛ¾  A ©Ø B ¤¾ ÛȗÍɟ¾ɟØ Řɭ¾ ¾ɭ ģ ×ɟÞ ¾ɭ 
Ïɨ θÛÒØɡÍ εÞØʇ Þɭ Řɭ¾ ¾ɥ ¤¾ ßɡ ȏÏÜɟ Öʃ ÏɩîÑɟ 
ŢɟØɰÕ ¾ØÍɭ ßʅ] ×ȏÏ  A 8 km/h ¾ɥ ȑÑ×Í ÃɟÙ Þɭ 
ÍÎɟ B 6 km/h ¾ɥ ȑÑ×Í ÃɟÙ Þɭ ÏɩîÍɭ ßȓ¤+  A 

30 εÖÑÈ ÒĤ ÃɟÍn   B ¾ɨ εÖÙÍɟ ßɮ Íɨ Řɭ¾ ¾ɥ 
ÙɰÔɟ| η¾ÍÑɠ ßɮ? 

 1. 1 km   2.  4 km 

 3. 3 km   4.  2 km 

 

11. Two runners A and B start running from 

diametrically opposite points on a circular track 

in the same direction.  If A runs at a constant 

speed of 8 km/h and B at a constant speed of 6 

km/h and A catches up with B in 30 minutes, 

what is the length of the track? 

 1. 1 km   2.  4 km 

 3. 3 km   4.  2 km 

   
12. ¤¾ ÞÖÍÙ ÐØɟÍÙ ¾ɭ ȐÔɰÏȓ̈ɰ P1 ÍÎɟ P10 ¾ɭ ÔɠÃ 

¤¾ ÀȑÍÜɠÙ ÛĦ Íȓ ¾ɟ ÒÎ ÏÜɟx×ɟ À×ɟ ßɮ+ ÍÎɟ 
}Þ¾ɥ ȒĦÎȑÍ×ʇ ¾ɨ 1 Þɮ¾Ĕ Ê ¾ɭ yɰÍØɟÙ ÒØ 
κÃȒęßÍ η¾×ɟ À×ɟ ßɮ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¾ÎÑ 
Þßɡ ßɮ? 

 
 1. ÀȑÍ ¤¾ÞÖɟÑ ßɮ]  

 2. P3 ÍÎɟ P4 ¾ɭ ÔɠÃ ¾ɥ ÀȑÍ P5 ÍÎɟ P6 ¾ɭ 
 ÔɠÃ  ¾ɥ ÀȑÍ Þɭ yκÐ¾ ßɮ]  

 3. ïÙɟÑ ¾ɭ ¾ɟØÌ  P1 Þɭ P2 Í¾ ÅɟÑɭ ÒØ ÀȑÍ 
 ÔïÍɠ ßɮ]  

   4. P3 Þɭ P4 ¾ɟ ÕɟÀ ÞÔÞɭ ¾Ö ÀȑÍ Þɭ Í× 
 η¾×ɟ ÅɟÍɟ ßɮ]  

 

12. A path between points P1 and P10 on a level 

ground is shown, and positions of a moving 

object at 1 second intervals are marked.  Which 

of the following statements is correct? 

 
 1. The motion is uniform 

 2. The speed between P3 and P4 is greater 

 than that between P5 and P6 

 3. The speed from P1 to P2 increases because 

 of downward slope 

 4. The section P3 to P4 is covered at the 

 slowest speed 

 

13. ¤¾ Ûȗĕ Í ¾ɟ ÍɠÑ ÃɩÎɟ| ÕɟÀ κÃŝ Öʃ  ÏÜɟx×ɟ 
À×ɟ ßɮ  OA ÍÎɟ OB ÒØĦ ÒØ ÙɰÔÛÍ Ïɨ Ȑŝč ×ɟ×ʃ 
ßɮ] ȐÔɰÏȓ C Ûȗĕ Í ÒØ ȒĦÎÍ ßɮ]  

  
 ¾ɨÌ ACB ¾ɟ ÖɟÑ ÔÍɟ¨? 

 1. ȑÑÐɟxȎØÍ Ñßɡɰ η¾×ɟ Åɟ Þ¾Íɟ   

 2.  30  ̄

 3. 60  ̄     

 4.  45  ̄

 

13. Three-quarters of a circle is shown in the 

figure; OA and OB are two radii perpendicular 

to each other.  C is a point on the circle.  

  
  

 What is angle ACB? 

 1. Cannot be determined   

 2.   30  ̄

 3. 60  ̄     

 4.   45  ̄
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14. ¤¾ υά ςά ÖɟÒ ¾ɥ ÞÖɟÑ ÖɨÈɟ| ÛɟÙɡ Ě ÙɭÈ 
¾ɟ ÕɟØ 20 kg ßɮ] {ÞÖʃ  υὧά ςὧά ÖɟÒ ¾ɭ 
1000 ÄɭÏ η¾×ɭ ÅɟÍɭ ßʅ] ÄɭÏÑɭ ¾ɭ ÒĤ ÃɟÍn  Ě ÙɭÈ ¾ɟ 
ÕɟØ (kg Öʃ) η¾ÍÑɟ ßɮ?  

 1. 10   2.  2 

 3. 19.8   4.  18 

 

14. A plate of  υά ςά size with uniform 

thickness, weighing 20 kg, is perforated with 

1000 holes of υὧά ςὧά size. What is the 

weight of the plate (in kg) after perforation?  

 1. 1 0   2.  2 

 3. 19.8   4.  18 

 

15. 2 m ³ 2 m ³ 10 cm ÖɟÒ ¾ɭ ¤¾ ¿ȓÙɭ Àʫîɭ Öʃ 
η¾ÍÑɭ z×ÍÑ ÖȗÏɟ ÕØɡ ßɮ? 

 1. 40 m
3
   2.  0.4 m

3
 

 3. 0 m
3
   4.  4.0 m

3
 

 

15. What is the volume of soil in an open pit of size 

2 m ³ 2 m ³ 10 cm? 

 1. 40 m
3
   2.  0.4 m

3
 

 3. 0 m
3
   4.  4.0 m

3
 

 

16. A ÍÎɟ B ¾ɭ η¾Ñ ÖɟÑʇ ¾ɭ εÙ¤  ÓÉÎὃ ÃÏÔὄ ßɮ? 

 1. ὃ ὄ π 

 2. ὃ ὄ  

 3. ὃ πȟὄ  

 4. ὃ ȟὄ π 

 

16. For which values of A and B is ÓÉÎὃ ÃÏÔὄ ? 

 1. ὃ ὄ π 

 2. ὃ ὄ  

 3. ὃ πȟὄ  

 4. ὃ ȟὄ π 

 

17. 11 ÞʃÖɠ ÙɰÔɭ+ 8 ÞʃÖɠ Ãɩîɭ ©Ø  20 ÞʃÖɠ ~ɰÃɭ ¤¾ 
z×Íɟ¾ɟØ ěÙɟĦ ¾ Öʃ 5 ÞʃÖɠ ~˞Ãɟ| Í¾ ÒɟÑɠ ÕØɟ 
ßɮ] {Þ ěÙɟĦ ¾ Öʃ  1 ÞʃÖɠ Ȑŝč ×ɟ ¾ɥ ÀɨÙɟ¾ɟØ  21 

ÞɰÀÖØÖØ ÀɨεÙ×ɟɰ ÊɟÙɡ ÅɟÍɠ ßʅ] {ÞÞɭ ÒɟÑɠ ¾ɥ 
ÞÍß η¾ÍÑɠ ~ÒØ }ÉɭÀɠ? 

 1. 8.8 ÞʃÖɠ  2.     10 ÞʃÖɠ 

 3. 1 ÞʃÖɠ   4.     / ÞʃÖɠ   

 

17. A rectangular flask of length 11 cm, width 8 cm 

and height 20 cm has water filled up to height 5 

cm.  If 21 spherical marbles of radius 1 cm each 

are dropped in the flask, what would be the rise 

in water level? 

 1. 8.8 cm  2.     10 cm 

 3. 1 cm   4.     0 cm 

 

18. ¤¾ Ùî¾ɭ Ñɭ ÙɰÔɟ| ὰ ÛɟÙɡ ¤¾ ØĦ Þɠ ¾ɭ ¤¾ εÞØɭ 
¾ɨ Ò¾îɟ ßɮ ÍÎɟ }Þ¾ɟ ÏȕÞØɟ εÞØɟ ¤¾ r  

ὶḺὰ  Ȑŝč ×ɟ ÛɟÙɭ ÒÍÙɭ ¿ɰÕɭ Þɭ ÔɰÐɟ ßɮ] ØĦ Þɠ 
¾ɨ ÍɟÑ ¾Ø Ûß Ùî¾ɟ ¿ɰÕɭ ¾ɭ κÀÏx ÃĆ ¾Ø 
ÙÀɟ¾Ø ØĦ Þɠ ¾ɨ ¿ɰÕɭ ÒØ ÙÒɭÈÍɟ ßɮ] Ţĕ ×ɭ¾ 
ÃĆ ¾Ø Öʃ 10 Þɭ¾Ĕ Ê ÙÀÍɭ ßʅ] η¾Þ ÀȑÍ (ŢȑÍ 
Þɭ¾Ĕ Ê) Þɭ Ùî¾ɟ ¿ɰÕɭ ¾ɥ ¨Ø ÔïÍɟ ßɮ? 

 1.    2.    

 3. ςπ“ὶ ὰ  4.    

 

18. A boy holds one end of a rope of length ὰ and 

the other end is fixed to a thin pole of radius r  

ὶḺὰ.  Keeping the rope taut, the boy goes 

around the pole causing the rope to get wound 

around the pole. Each round takes 10 s. What is 

the speed (in units of s
-1

) with which the boy 

approaches the pole? 

 1.    2.    

 3. ςπ“ὶ ὰ  4.    

 

19. ¤¾ ģ ×ȒĆÍ η¾Þɠ ÞȓÑɟØ Þɭ ÞɨÑɭ ¾ɥ Ïɨ ÅɰÅɠØ 
¿ØɡÏÍɟ ßɮ]  22  ¾ɮØɭÈ ÞɨÑɭ Þɭ ÔÑɠ ÒßÙɡ ÅɰÅɠØ 
¾ɟ ÛÅÑ  18 ŐɟÖ ßɮ ÍÎɟ  18 ¾ɮØɭÈ ÞɨÑɭ Þɭ ÔÑɠ 
ÏȕÞØɡ ÅɰÅɠØ ¾ɟ ÛÅÑ 22 ŐɟÖ ßɮ] ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɟ ¾ÎÑ Þßɡ ßɮ? 

 1. 22 ¾ɮØɭÈ ¾ɥ ÅɰÅɠØ Öʃ 18 ¾ɮØɭÈ ¾ɥ ÅɰÅɠØ Þɭ 
  ÀȓÌɟ č ×ɟÏɟ ÞɨÑɟ ßɮ]   

 2. 22 ¾ɮØɭÈ ¾ɥ ÅɰÅɠØ Öʃ 18 ¾ɮØɭÈ ¾ɥ ÅɰÅɠØ Þɭ 
   ÀȓÌɟ č ×ɟÏɟ ÞɨÑɟ ßɮ]   

 3. ÏɨÑʇ ÅɰÅɠØʇ Öʃ ÞɨÑɭ ¾ɥ Öɟŝɟ ÞÖɟÑ ßɮ]  

 4. 22 ¾ɮØɭÈ ¾ɥ ÅɰÅɠØ ¾ɥ yÒɭàɟ 18 ¾ɮØɭÈ ¾ɥ 
 ÅɰÅɠØ  Öʃ   ÀȓÌɟ yκÐ¾ ÞɨÑɟ ßɮ]   

 

 

19. A person purchases two chains from a jeweller, 

one weighing 18 g made of 22 carat gold and 

another weighing 22 g made of 18 carat gold.  

Which one of the following statements is 

correct? 
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 1. 22 carat chain contains  times more gold 

 than 18 carat chain 

 2. 22 carat chain contains  times more gold 

 than 18 carat chain 

 3. Both  chains contain  the same quantity of 

 gold 

 4. 18 carat chain contains  times more gold 

 than 22 carat chain 

 

20. ʬθÛÃØ 'ÕɟØ+ ~ɯÃɟ|( zÙɭ¿ Öʃ ¾ɟɰÈȕØ ÙÀÕÀ 
ÞÖɟÑ ÅÑÞɰć ×ɟ ÛɟÙɭ zÙɭ¿ ¾ɭ ÕɟÀʇ ¾ɨ ÅɨîÍɭ 
ßʅ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¾ÎÑ Þßɡ ßɮ? 

 
 1. ÅÑÞɰć ×ɟ ¾ɥ ~ɰÃɟ| Û ÕɟØ Öʃ ¾ɨ| Þß-ÞÔɰÐ 

 Ñßɡɰ ßɮ]  

 2. ßġ ¾ɭ ģ ×ȒĆÍ×ʇ ¾ɥ yÒɭàɟ ÕɟØɡ ģ ×ȒĆÍ×ɭɟɰ ¾ɥ 
 ÙɰÔɟ| ¾ɭ ¾ßɡɰ yκÐ¾ ßɨÑɭ ¾ɥ ÞɰÕɟÛÑɟ ßɮ]  

 3. ÙɰÔɭ Û ßġ ¾ɭ ģ ×ȒĆÍ×ʇ ¾ɥ Þɰć ×ɟ ÙɰÔɭ Û ÕɟØɡ 
 ģ ×ȒĆÍ×ʇ Þɭ yκÐ¾ ßɮ]  

 4. ÖĘ ×Ö ÕɟØ Û ÖĘ ×Ö ÙɰÔɟ| ÛɟÙɭ ģ ×ȒĆÍ Ñßɡɰ ßʅ]  

 

20. Contours in the bivariate (weight, height) graph 

connect regions of approximately equal popula-

tions. Which of the following interpretations is 

correct? 

 

 
 1. There is no correlation between height and 

 weight of the population 

 2. Heavier individuals are likely to be taller 

 than lighter individuals 

 3. Taller and lighter individuals are more in 

 number than taller and heavier individuals 

 4. There are no individuals of medium 

 weight and medium height 

 

ÕɟÀ\PART B 

 

UNIT-1 

 

21. ÓÙÑ Ὢȡὢᴼὣ ¾ɭ εÙ¤ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ 
zÛĤ ×¾Í9 Þßɡ ßɮ? 

 1. ×ȏÏ Ὢ ¤¾ɮ¾ɥ ßɮ+ Íɨ Ὣȡὣᴼὢ ¾ɟ yȒĦÍĕ Û ßɮ 
 Íɟη¾ ÞÕɠ ώɴ ὣ ¾ɭ εÙ¤ ὪὫώ ώ ßɮ]   

 2. ×ȏÏ Ὢ zċ ÄɟÏɡ ßɮ+ Íɨ Ὣȡὣᴼὢ yȒĦÍĕ Û ßɮ 
 Íɟη¾  ÞÕɠ ώɴ ὣ ¾ɭ εÙ¤ ὪὫώ ώ ßɮ]   

 3. ×ȏÏ Ὢ ¤¾ɮ¾ɥ ßɮ+ ÍÎɟ Y ÀÌÑɠ× ßɮ+ Íɨ X 

 ÒȎØεÖÍ ßɮ]  

 4. ×ȏÏ Ὢ zċ ÄɟÏɡ ßɮ+ ÍÎɟ X yÀÌÑɠ× ßɮ+ Íɨ Y 

 ÀÌÑɠ×Í9 ÒȎØεÖÍ ßɮ]   

 

21. Which of the following is necessarily true for 

a function Ὢȡὢᴼὣ? 

 1. if Ὢ is injective, then there exists Ὣȡὣᴼὢ 

 such that ὪὫώ ώ for all ώᶰὣ 

 2. if Ὢ is surjective, then there exists Ὣȡὣᴼὢ 

 such that ὪὫώ ώ for all ώᶰὣ 

 3. if Ὢ is injective and Y is countable then X 

 is finite  

 4. if Ὢ is surjective and X is uncountable then 

 Y is countably infinite  

 

22. ÖɟÑʃ η¾ Ὓ Ὢȡᴙᴼᴙ ȿ ɱ ‭ π Íɟη¾  

 ᶅ‏ πȟȿὼ ώȿ ‏ ȿὪὼ Ὢώȿ ‭}. Íɨ  

 1. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ ÞɰÍÍ ßɮ}  

 2. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ ¤¾ÞÖɟÑÍ9 ÞɰÍÍ ßɮ}  

 3. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ ÒȎØÔʬÐ ßɮ} 

 4. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ yÃØ ßɮ}  

 

22. Let Ὓ Ὢȡᴙᴼᴙ ȿ ɱ ‭ π such that  
 ᶅ‏ πȟȿὼ ώȿ ‏ ȿὪὼ Ὢώȿ ‭}. 

Then  

 1. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ is continuous}  

 2. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ is uniformly continuous}  

 3. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ is bounded} 

 4. Ὓ Ὢȡᴙᴼᴙ ȿ Ὢ is constant}  

 

23. ÖɟÑʃ η¾ ὪȡπȟЊ ᴙ ¤¾ÞÖɟÑÍ9 ÞɰÍÍ ßɮ] Íɨ   

 1. ÌÉÍ
ᴼ
ὪØ ÍÎɟ ÌÉÍ

ᴼ
ὪØ ¾ɟ yȒĦÍĕ Û ßɮ]  

 2. ÌÉÍ
ᴼ
ὪØ ¾ɟ yȒĦÍĕ Û ßɮ+ ÒØɰÍȓ ÌÉÍ

ᴼ
ὪØ ¾ɟ 

 yȒĦÍĕ Û Ñßɡɰ ßɮ]  
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 3. ÌÉÍ
ᴼ
Ὢὼ ¾ɭ yȒĦÍĕ Û ¾ɥ zÛĤ ×¾Íɟ Ñßɡɰ ßɮ+ 

 ÒØɰÍȓ ÌÉÍ
ᴼ
Ὢὼ ¾ɟ yȒĦÍĕ Û ßɮ]  

 4. Ñ Íɨ ÌÉÍ
ᴼ
Ὢὼ ¾ɟ+ Ñ ÌÉÍ

ᴼ
Ὢὼ ¾ɟ yȒĦÍĕ Û 

 ßɮ]  
 

23. Let ὪȡπȟЊ ᴙ be uniformly continuous. 

Then  

 1. ÌÉÍ
ᴼ
ὪØ ÁÎÄ  ÌÉÍ

ᴼ
ὪØ ÅØÉÓÔ  

 2. ÌÉÍ
ᴼ
ὪØ ÅØÉÓÔÓ ÂÕÔ ÌÉÍ

ᴼ
ὪØ ÎÅÅÄ ÎÏÔ ÅØÉÓÔ  

 3. ÌÉÍ
ᴼ
Ὢὼ need not exist but ÌÉÍ

ᴼ
Ὢὼ exists 

 4. neither ÌÉÍ
ᴼ
Ὢὼ nor ÌÉÍ

ᴼ
Ὢὼ need exist 

 

24. ÖɟÑʃ η¾  D ÛɟĦ ÍθÛ¾ Øɭ¿ɟ ¾ɟ ¤¾ }ÒÞÖȓċ Ã× 
ßɮ] ¾ÎÑ9 ñD Öʃ Ţĕ ×ɭ¾ yÑɰÍ yÑȓŎÖ ¾ɟ ¤¾ 
}ÒɟÑȓŎÖ ßɮ Åɨ D Öʃ yεÕÞȎØÍ ßɨÍɟ ßɮò  ÒØ 
θÛÃɟØʃ] ×ß ¾ÎÑ Þßɡ ßɮ+ ×ȏÏ   

 1. Ὀ πȟЊ  

 2. Ὀ πȟρ᷾σȟτ 

 3. Ὀ ρȟρ᷾ ρȟς 

 4. Ὀ ρȟρ 

 

24. Let D be a subset of the real line. Consider the 

assertion: ñEvery infinite sequence in D has a 

subsequence which converges in Dò. This 

assertion is true if  

 1. Ὀ πȟЊ  

 2. Ὀ πȟρ᷾σȟτ 

 3. Ὀ ρȟρ᷾ ρȟς 

 4. Ὀ ρȟρ 

 

25. ÖɟÑʃ η¾ ÞÕɠ ὲ ρ ¾ɭ εÙ¤+ ὥ ρ ÍÎɟ 
ὥ ὥ ρ ¾ɨ ÞÖɟÐɟÑ ¾ØÍɠ ÛɟĦ ÍθÛ¾ 
Þɰć ×ɟ¨ɰ ¾ɟ ¤¾ yÑȓŎÖ ὥ  ßɮ] Íɨ ȑÑĞ Ñ 
Öʃ ¾ɩÑ-Þɟ zÛĤ ×¾Í9 Þßɡ ßɮ?   

 1. ŬɭÌɠ  В   yÒÞȎØÍ ßɨÍɠ ßɮ]  

 2. yÑȓŎÖ  ὥ  ÒȎØÔʬÐ ßɮ]   

 3. ŬɭÌɠ  В   yεÕÞȎØÍ ßɨÍɠ ßɮ]   

 4. ŬɭÌɠ  В   yεÕÞȎØÍ ßɨÍɠ ßɮ] 

 

25. Let ὥ be a sequence of real numbers 

satisfying ὥ ρ and  ὥ ὥ ρ for all 

ὲ ρ. Then which of the following is 

necessarily true?   

 1. The series В  diverges  

 2. The sequence ὥ  is bounded  

 

 3. The series В  converges  

 4. The series В  converges  

 

26. ÖɟÑʃ η¾ ᴚ ÒȕÌɟʋ¾ʇ ¾ɭ ÞÖȓċ Ã× ¾ɨ ȑÑȏÏxĥ È ¾ØÍɟ 
ßɮ ÍÎɟ ᴚ  ÞÖȓċ Ã× πȟρȟςȟσȟȣ  ¾ɨ ȑÑȏÏxĥ È 
¾ØÍɟ ßɮ] ÖɟÑκÃŝ Ὢȡ ᴚ ᴚ ᴚ  Åɨ  
Ὢάȟὲ  ς Ͻςὲ ρ  Þɭ ȏÏ×ɟ ÅɟÍɟ ßɮ+ 
ÒØ θÛÃɟØʃ] Íɨ ÖɟÑκÃŝ  Ὢ ßɮ   

 1. zċ ÄɟÏ¾(zċ ÄɟÏɡ) ÒØɰÍȓ ¤¾ɮ¾ɥ (¤¾ɮ¾ɥ) Ñßɡɰ  

 2. ¤¾ɮ¾ɥ (¤¾ɮ¾ɥ) ÒØɰÍȓ zċ ÄɟÏ¾ (zċ ÄɟÏɡ) Ñßɡɰ  

 3. ¤¾ɮ¾ɥ ÍÎɟ zċ ÄɟÏ¾ ÏɨÑʇ    
 4. Ñ Íɨ ¤¾ɮ¾ɥ+ Ñ zċ ÄɟÏ¾   
 

26. Let ᴚ denote the set of integers and ᴚ  

denote the set πȟρȟςȟσȟȣ . Consider the 

map Ὢȡ ᴚ ᴚ ᴚ  given by Ὢάȟὲ
 ς Ͻςὲ ρȢ Then the map Ὢ is  

 1. onto (surjective) but not oneïone (injective)  

 2. oneïone (injective) but not onto (surjective)  

 3. both oneïone  and onto   

 4. neither oneïone  nor onto  

 

27. ÖɟÑʃ η¾ ὃ
ρ ς
τ σ

ᶰὓ ᴙ  ÍÎɟ 
‰ȡᴙ ᴙ ᴼᴙ   ¤¾ ʬθÛØɮζ¿¾ ÖɟÑκÃŝ ßɮ Åɨ    

‰ὺȟύ ὺὃύ Þɭ ÒØÕɟθÝÍ ßɮ] ȑÑĞ Ñ Öʃ Þɭ 
Þßɡ ¾ÎÑ ¾ɨ ÃȓÑʃ:  

 1. ÞÕɠ ὺȟύᶰᴙ ¾ɭ εÙ¤ 

  ‰ὺȟύ ‰ύȟὺ ßɮ]    
 2. ÞÕɠ  ύᶰᴙ ¾ɭ εÙ¤ Üȕę ×ɭÍØ ὺɴ ᴙ  ¾ɟ 

 yȒĦÍĕ Û ßɮ+ Íɟη¾ ‰ὺȟύ π ßɨ]  

 3. ¤¾  ς ς ÞÖεÖÍ zģ ×ȕß  ὄ  ¾ɟ yȒĦÍĕ Û 
 ßɮ Íɟη¾ ÞÕɠ ὺɴ ᴙ ¾ɭ εÙ¤ 
 ‰ὺȟὺ ὺὄὺ ßɮ] 

 4. ‪

ὺ
ὺ
ύ
ύ

‰
ὺ
ὺ ȟ

ύ
ύ   Þɭ ÒȎØÕɟθÝÍ 

 ÖɟÑκÃŝ ‪ȡ ᴙ ᴼᴙ  Øɮζ¿¾ ßɮ]   

 

27. Let ὃ
ρ ς
τ σ

ᶰὓ ᴙ  and  

 ‰ȡᴙ ᴙ ᴼᴙ  be the bilinear map defined 

by ‰ὺȟύ ὺὃύ. Choose the correct 

statement from below:  
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 1. ‰ὺȟύ ‰ύȟὺ for all ὺȟύᶰᴙ   
 2. there exists nonzero ὺᶰᴙ  such that 

 ‰ὺȟύ π for all ύᶰᴙ  

 3. there exists a ς ς symmetric matrix ὄ 

 such that ‰ὺȟὺ ὺὄὺ for all ὺɴ ᴙ  

 4. the map ‪ȡ ᴙ ᴼᴙ defined by 

 ‪

ὺ
ὺ
ύ
ύ

‰
ὺ
ὺ ȟ

ύ
ύ   is linear 

 

28. ÖɟÑʃ η¾ ὃ
ρ ρ ρ
ρ ρ ρ
ς σ ‌

 ÍÎɟ ὦ
ρ
σ
‍
 ßʅ] 

Íɨ ÛɟĦ ÍθÛ¾ Þɰć ×ɟ¨ɰ ¾ɭ ~ÒØ Íɰŝ ὃὢ ὦ ¾ɟ    

 1. ÅÔ ‍ χ ßɮ+ Íɨ ¾ɨ| ßÙ Ñßɡɰ ßɮ]   

 2. ÅÔ ‌ ς ßɮ+ Íɨ yÒȎØεÖÍ Þɰć ×ɟ ¾ɭ ßÙ ßʅ]   

 3. ×ȏÏ  ‌ ς ÍÎɟ  ‍ χ ßʅ+ Íɨ yÒȎØεÖÍ 
 Þɰć ×ɟ ¾ɭ ßÙ ßʅ]  

 4. ×ȏÏ  ‌ ς ßɮ+ Íɨ ¤¾ yʬθÛÍɠ× ßÙ ßɮ]  

 

28. Let ὃ
ρ ρ ρ
ρ ρ ρ
ς σ ‌

 and ὦ
ρ
σ
‍

. Then the 

system ὃὢ ὦ over the real numbers has  

 1. no solution whenever ‍ χ 
 2. an infinite number of solutions whenever 

 ‌ ς 
 3. an infinite number of solutions if  ‌ ς 

 and ‍ χ 
 4. a unique solution if ‌ ς 
 

29. ÖɟÑʃ η¾ ὃ
π ρ
ρ ρ

 ßɮ] Íɨ ę ×ȕÑÍÖ ÐÑ 
ÒȕÌɟʋ¾ ὲ Íɟη¾  ὃ Ὅ ßɮ  

 1. 1    2.  2 

 3. 4    4.  6 

 

29. Let ὃ
π ρ
ρ ρ

. Then the smallest positive 

integer ὲ such that ὃ Ὅ is  

 1. 1    2.  2 

 3. 4    4.  6 

 

30. ÖɟÑʃ η¾ ὃ ¤¾ ÛɟĦ ÍθÛ¾ ÞÖεÖÍ zģ ×ȕß ßɮ 
ÍÎɟ  ὄ Ὅ Ὥὃ, Åßɟɰ  Ὥ  ρ ßɮ] Íɨ 

  1. ×ȏÏ ÍÎɟ Öɟŝ ×ȏÏ  ὃ ģ ×ȓĕ ŎÖÌɠ× ßɮ+ ὄ 
 ģ ×ȓĕ ŎÖÌɠ× ßɮ]  

 2. ὄ ¾ɭ ÞÕɠ yεÕÙàÌ ÖɟÑ zÛĤ ×¾Í9 
 ÛɟĦ ÍθÛ¾ ßʅ]  

 3. ὄ Ὅ zÛĤ ×¾Í9 ģ ×ȓĕ ŎÖÌɠ× ßɮ]   

 4. ὄ zÛĤ ×¾Í9 ģ ×ȓĕ ŎÖÌɠ× ßɮ] 

 

30. Let ὃ be a real symmetric matrix and 

ὄ Ὅ Ὥὃ, where Ὥ  ρ. Then 

  1. ὄ is invertible if and only if ὃ is invertible  

 2. all eigenvalues of ὄ are necessarily real 

 3. ὄ Ὅ is necessarily invertible  

 4. ὄ is necessarily invertible  

 

31. ÖɟÑʃ η¾ Ὓ ὼɴ ρȟτ ȿ ÓÉÎὼ π 
ȑÑĞ Ñ Öʃ Þɭ ¾ɨÑ-Þɟ Þßɡ ßɮ?  

 1. ȑÑĞ Ñ¾ Ὓ π 

 2. }ċ Ã¾ Ὓ yȒĦÍĕ Û Ñßɡɰ ßɮ   

 3. }ċ Ã¾ Ὓ “ 
 4. ȑÑĞ Ö¾ Ὓ “Ⱦς 
 

31. Let  Ὓ ὼɴ ρȟτ ȿ ÓÉÎὼ π. Which 

of the following is true?  

 1. ÉÎÆ Ὓ π 
 2. ÓÕÐ Ὓ does not exist  

 3. ÓÕÐ Ὓ “ 
 4. ÉÎÆ Ὓ “Ⱦς 
 

32. ÖɟÑʃ η¾ Ὧ ¤¾ ÐÑ ÒȕÌɟʋ¾ ßɮ ÍÎɟ ÖɟÑʃ η¾  
 Ὓ ὼɴ πȟρ ȿ  ὼ ¾ɭ ÏÜÖÙÛ θÛĦ ÍØÌ Öʃ  

Ὧ  Ħ ÎɟÑ ÒØ ¤¾ yÕɟč × yɰ¾ ßɮ}] Íɨ Ὓ ¾ɟ 
ÙɭÔɭÀ ÖɟÒ ßɮ  

 1. 0    2.  4/10 

 3. τȾρπ  4.  1 

 

32. Let Ὧ be a positive integer and let 

 Ὓ ὼɴ πȟρ ȿ a decimal expansion of  ὼ 

has a prime digit at its Ὧ  place}. 

 Then the Lebesgue measure of Ὓ is 

 1. 0    2.  4/10 

 3. τȾρπ  4.  1 

 

 

Unit-2 

 

33. ÖɟÑʃ η¾  ÞȒĞÖŬ ÞÖÍÙ Öʃ  ¤¾ θÛÛȗÍ {¾ɟ| 
ÃηŎ¾ɟ ßɮ ÍÎɟ Ὗ   ʌ ȟ  ©Ø+ ÖɟÑʃ η¾  

Ὄ Ὢȡ ᴼᴇ ȿ Ὢ ßɨÙɨÖɟηmÓx¾ ÍÎɟ ÒȎØÔʬÐ ßɮ}  
ÍÎɟ Ὄ ὪȡὟᴼᴇ ȿ Ὢ ßɨÙɨÖɟηmÓx¾ ÍÎɟ 
ÒȎØÔʬÐ ßɮ}+ Íɨ ὶὪ Ὢȿ Þɭ ȏÏ×ɭ ÅɟÑɭ ÛɟÙɭ 
ÖɟÑκÃŝ ὶȡὌ ᴼὌȟ Ὢ Þɭ Ὗ Í¾ ¾ɟ ŢȑÍÔɰÐ ßɮ   
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 1. ¤¾ɮ¾ɥ ÒØɰÍȓ zċ ÄɟÏɡ Ñßɡɰ  

 2. zċ ÄɟÏɡ ÒØɰÍȓ ¤¾ɮ¾ɥ Ñßɡɰ 
 3. zċ ÄɟÏɡ ÍÎɟ ¤¾ɮ¾ɥ  

 4. Ñ Íɨ zċ ÄɟÏɡ Ñ ¤¾ɮ¾ɥ  

 

33. Let  be the open unit disc in the complex 

plane and Ὗ   ʌ ȟ . Also, let 

Ὄ Ὢȡ ᴼᴇ ȿ Ὢ is holomorphic and 

bounded} and  

 Ὄ ὪȡὟᴼᴇ ȿ Ὢ is holomorphic and 

bounded}.  

 Then the map ὶȡὌ ᴼὌ  given by  

 ὶὪ Ὢȿȟ the restriction of Ὢ to Ὗȟ is  

 1. injective but not surjective  

 2. surjective but not injective  

 3. injective and surjective  

 4. neither injective nor surjective  

 

34. ÖɟÑʃ η¾  ὅ Ȑŝč ×ɟ  2 ¾ɟ ¤¾ Ûȗĕ Í ßɮ+ ÞȒĞÖŬ 
ÞÖÍÙ ¾ɭ }ʬÀÖ Öʃ ¾ʃş ¾ɭ ÞɟÎ+ ÛɟÖɟÛÍx ȏÏÜɟ Öʃ 
θÛę ×ɟεÞÍ] Íɨ ÞÖɟ¾Ù  Ḃ  {Þ ÞÖɟÑ ßɮ   

 1.    2.  ς“Ὥ 

 3. 1    4.  0 

 

34. Let ὅ be the circle of radius 2 with centre at 

the origin in the complex plane, oriented in 

the anti-clockwise direction. Then the integral 

Ḃ  is equal to  

 1.    2.  ς“Ὥ 

 3. 1    4.  0 

 

35. ÖɟÑʃ η¾ Ὢ θÛÛȗÍ {¾ɟ| ÃηŎ¾ɟ Öʃ ¤¾ 
ßɨÙɨÖɟηmÓx¾ ÓÙÑ ßɮ Íɟη¾ ÌÉÍOὪᾀ ¾ɟ 
yȒĦÍÍÛ Ñßɡɰ ßɨÍɟ] ÖɟÑʃ η¾  В ὥᾀ +  
ᾀ π ¾ɭ Ïɟ×Øɭ Öʃ Ὢ ¾ɟ ÈɭÙØ ŬɭÌɠ ßɮ ÍÎɟ Ὑ 

}Þ¾ɥ yεÕÞØÌ Ȑŝč ×ɟ ßɮ] Íɨ  

 1. Ὑ π   2.  π Ὑ ρ 
 3. Ὑ ρ   4.  Ὑ ρ 
 

35. Let Ὢ be a holomorphic function in the open 

unit disc such that ÌÉÍOὪᾀ does not exist. 

Let В ὥᾀ be the Taylor series of Ὢ about 

ᾀ π and let Ὑ be its radius of convergence. 

Then   

 1. Ὑ π   2.  π Ὑ ρ 
 3. Ὑ ρ   4.  Ὑ ρ 
 

 

36. Ὢᾀ Ὡ Ὡ  Þɭ ÒȎØÕɟθÝÍ ÓÙÑ Ὢȡᴇᴼᴇ  

 1. ¾ɭ ÒȎØεÖÍÍ9 ÔßȓÍ Üȕę ×¾ ßʅ]   

 2. ¾ɟ ¾ɨ| Üȕę ×¾ Ñßɡɰ ßɮ]   

 3. ¾ɭ Öɟŝ ÛɟĦ ÍθÛ¾ Üȕę ×¾ ßʅ]     

 4. ¾ɭ yÒȎØεÖÍÍ9 ÔßȓÍ Üȕę×¾ ßʅ]   
 

36. The function Ὢȡᴇᴼᴇ defined by Ὢᾀ
Ὡ Ὡ  has 

 1. finitely many zeros  

 2. no zeros  

 3. only real zeros    

 4. has infinitely many zeros  

 

37. ÖɟÑʃ η¾ ᴙ  ¾ɟ ¤¾ ÞɰÔʬÐ θÛÛȗÍ }ÒÞÖȓċ Ã× ̈́ 
ßɮ]  ὃӶ (ᴙ Öʃ ὃ ¾ɟ ÞɰÛØ¾)  Þɭ ᴗ Í¾ ¾ɭ ÞɰÍÍ 
zċ ÄɟÏɡ ÓÙÑʇ ¾ɥ Þɰć ×ɟ ßɮ: 

 1. 1    2.  0 

 3. 2    4-  ÒȎØεÖÍ Ñßɡɰ  

 

37. Let  ̈́be a connected open subset of ᴙ . The 

number of continuous surjective functions 

from ὃӶ (the closure of ὃ in ᴙ )  to ᴗ is: 

 1. 1    2.  0 

 3. 2    4.  not finite 

 

38. ÖɟÑʃ η¾ Ὑ 1 ¾ɨ ÞÖɟθÛĥ È ¾ØÍɭ  ᴗ ¾ɟ }ÒÛÙ× 
ßɮ] Íɨ ȑÑĞ Ñ Öʃ ¾ɩÑ-Þɟ zÛĤ ×¾Í9 Þßɡ ßɮ?  

 1. Ὑ ¤¾ Öȓć × ÀȓÌÅɟÛÙɡ àɭŝ ßɮ]   
 2. Ὑ Öʃ yÒȎØεÖÍÍ9 yÑɭ¾ yÕɟč × ÀȓÌÅɟÛεÙ×ɟɰ ßɮ]   

 3. Ὑ Öʃ ¤¾ yÕɟč × ÀȓÌÅɟÛÙɡ ßɮ Åɨ ¤¾ 
 }ȒċÃĥ É ÀȓÌÅɟÛÙɡ Ñßɡɰ ßɮ]   

 4. Ὑ Öʃ Ţĕ ×ɭ¾ }ȒċÃĥ É ÀȓÌÅɟÛÙɡ ά ¾ɭ εÙ¤+ 
 yÛÜɭÝ àɭŝ ὙȾά ÒȎØεÖÍ ßɮ]  

 

38. Let Ὑ be a subring of ᴗ containing 1. Then 

which of the following is necessarily true?  

 1. Ὑ is a principal ideal domain (PID)   

 2. Ὑ contains infinitely many prime ideals  

 3. Ὑ contains a prime ideal which is not a 

 maximal ideal  

 4. for every maximal ideal ά in Ὑ, the 

 residue field ὙȾά is finite  

 

39. ρȟςȟσ ¾ɭ ŎÖÃ×ʇ ¾ɟ ÞÖȕß Ὓ ÍɠÑ yÛ×Ûʇ 
¾ɭ ÒȎØεÖÍ àɭŝ  ÒØ ȐŝθÛÖ ÞȏÏÜ ÞÖȒĥÈ ÒØ 
¾ɟ×x ¾ØÍɟ ßɮ+ zÐɟØ ὩȟὩȟὩ  Öʃ ÞȏÏÜʇ ¾ɭ 
ÞÕɠ „ᶰὛ ¾ɭ εÙ¤ „ϽὩ Ὡ  ʬÛɟØɟ 
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ŎÖÃ×Ì ¾Ø¾ɭ] }ÒØɨĆ Í ¾ɟ×x ¾ɭ yÐɠÑ ȑÑ×Í 
ÞȏÏÜʇ ¾ɭ ÞÖȓċ Ã× ¾ɥ ÀÌÑÞɟɰȒć×¾ɥ ßɮ    

 1. 0    2.  3 

 3. 9    4.  27 

 

39. The group Ὓ of permutations of ρȟςȟσ acts 

on the three dimensional vector space over the 

finite field  of three elements, by permuting 

the vectors in basis ὩȟὩȟὩ  by „ϽὩ
Ὡ , for all „ᶰὛ. The cardinality of the set 

of vectors fixed under the above action is  

 1. 0    2.  3 

 3. 9    4.  27 

 

40. ÖɟÑʃ η¾ Ὢȡᴚ ᴚȾτᴚ ᴚȾφᴚ ÓÙÑ 
Ὢὲ ὲ ÍÏÄ τȟὲ ÍÏÄ φ ßɮ] Íɨ   

 1. π ÍÏÄ τȟσ ÍÏÄ φ Ὢ ¾ɭ ȐÔɰÔ Öʃ ßɮ]   

 2. ὥ ÍÏÄ τȟὦ ÍÏÄ φ Ὢ  ¾ɭ ȐÔɰÔ Öʃ ßɮ+ ÞÕɠ 
 ÞÖ ÒȕÌɟx¾ʇ  ὥ ÍÎɟ ὦ ¾ɭ εÙ¤]  

 3. Ὢ ¾ɭ ȐÔɰÔ ¾ɭ ×ÎɟÍÎ 6 yÛ×Û ßʅ]   

 4. Ὢ ¾ɥ yȒĥÈ ςτᴚ ßɮ]    

 

40. Let Ὢȡᴚ ᴚȾτᴚ ᴚȾφᴚ be the function 

Ὢὲ ὲ ÍÏÄ τȟὲ ÍÏÄ φ. Then  

 1. π ÍÏÄ τȟσ ÍÏÄ φ is in the image of Ὢ  

 2. ὥ ÍÏÄ τȟὦ ÍÏÄ φ is in the image of Ὢ, 

 for all even integers ὥ and  ὦ   
 3. image of Ὢ has exactly 6 elements  

 4. kernel of  Ὢ ςτᴚ 

 

UNIT 3 

41. ÖɟÑʃ η¾ ŢɟØɰεÕ¾ ÖɟÑ ÞÖĦ ×ɟ  
  ό ό π 

  όὼȟπ  ὼ 

  ό ὼȟπ ÓÉÎὼ 

 ¾ɟ ßÙ όὼȟὸ ßɮ] Íɨ ό“ȟ“ ßɮ 
1. τ“    2.  “  

 3. π    4.  τ 

 
41. Let όὼȟὸ be the solution of the initial value 

problem 

  ό ό π 

  όὼȟπ  ὼ 

  ό ὼȟπ ÓÉÎὼ. 

 Then ό“ȟ“ is 

 1. τ“    2.  “  

 3. π    4.  τ 
 

42. ÛɟĦ ÍθÛ¾ Þɰć ×ɟ¨ɰ ‗ ¾ɟ ÞÖȓċ Ã× ȒÅÞ¾ɭ εÙ¤ 
ÞɠÖɟ ÖɟÑ ÞÖĦ ×ɟ  

 ‗ώ πȟ     ώπ πȟ    ώ“ π 

 ¾ɭ yÍȓċ Ä ßÙ ßʅ   

 1. Њȟπ 

 2. Ѝὲ  ȿ ὲ ¤¾ ÐÑ ÒȕÌɟʋ¾ ßɮ  
 3. ὲ ȿ ὲ ¤¾ ÐÑ ÒȕÌɟʋ¾ ßɮ  
 4. ᴙ 

 

42. The set of real numbers ‗ for which the 

boundary value problem  

 ‗ώ πȟ     ώπ πȟ    ώ“ π 

 has nontrivial solutions is  

 1. Њȟπ 

 2. Ѝὲ  ȿ ὲ ÉÓ Á ÐÏÓÉÔÉÖÅ ÉÎÔÅÇÅÒ  

 3. ὲ ȿ ὲ ÉÓ Á ÐÏÓÉÔÉÖÅ ÉÎÔÅÇÅÒ  

 4. ᴙ 

 

43. ÖɟÑʃ η¾ Ὀ  ὼȟώ ȿ ὼ ώ ρ Þɭ Ïɡ ÅɟÑɭ 
ÛɟÙɡ ¤¾¾ ÃηŎ¾ɟ ¾ɨ ȑÑȏÏxĥ È ¾ØÍɟ ßɮ ÍÎɟ 
ÖɟÑʃ η¾ Ὀ  ÞÖÍÙ Öʃ }Þ¾ɟ ÒȕØ¾ ßɮ] zɰεÜ¾ 
yÛ¾Ù ÞÖɠ¾ØÌ 

 ὼ ρ ςώ  π    
 1. ÞÕɠ  ὼȟώᶰὈ ¾ɭ εÙ¤ ÒØÛÙȑ×¾ ßɮ]  

 2. ÞÕɠ ὼȟώᶰὈ ¾ɭ εÙ¤ yȑÍÒØÛÙȑ×¾ ßɮ] 

 3. ÞÕɠ ὼȟώᶰὈ ¾ɭ εÙ¤ yȑÍÒØÛÙȑ×¾ ßɮ] 

 4. ÞÕɠ ὼȟώᶰὈ ¾ɭ εÙ¤ ÒØÛÙȑ×¾ ßɮ] 

 

43. Let Ὀ denote the unit disc given by 

ὼȟώ ȿ ὼ ώ ρ and let Ὀ  be its 

complement in the plane.  The partial 

differential equation 

  ὼ ρ ςώ  π   is 

 1. parabolic for all ὼȟώᶰὈ  

 2. hyperbolic for all ὼȟώᶰὈ 

 3. hyperbolic for all ὼȟώᶰὈ  

 4. parabolic for all ὼȟώᶰὈ 

 

44. yÛ¾Ù ÞÖɠ¾ØÌ ὼ ρώ ὼώ ώ π 

 ÒØ θÛÃɟØʃ] Íɨ  

 1. ὼ ρ ¤¾Öɟŝ θÛκÃŝÍɟ ȐÔɰÏȓ ßɮ] 
 2. ὼ π ¤¾Öɟŝ θÛκÃŝÍɟ ȐÔɰÏȓ ßɮ] 
 3. ὼ π  ÍÎɟ ὼ ρ ÏɨÑʇ θÛκÃŝÍɟ ȐÔɰÏȓ ßʅ] 
 4. Ñ Íɨ  ὼ π+ Ñ  ὼ ρ θÛκÃŝÍɟ ȐÔɰÏȓ ßɮ] 
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44. Consider the differential equation 

 ὼ ρώ ὼώ ώ πȢ 

 Then  

 1. ὼ ρ is the only singular point 

 2. ὼ π is the only singular point 

 3. both ὼ π  and ὼ ρ are singular points 

 4. neither  ὼ π  nor  ὼ ρ are singular 

 points 

 

45. }Þ¾ɭ yÒÑɭ ÀȓȻĕ Û ¾ɭę ş Þɭ ÀȓÅØÍɟ ¤¾ yà  ά 
¾ɭ κÀÏx ¤¾ ÉɨÞ ÞÖÃÍȓĥ ÓÙ¾ ¾ɭ Åîĕ Û zÁȕÌx 
¾ɨ ÖɟÑɭ η¾ Ὅά  ȑÑȏÏxĥ È ¾ØÍɟ ßɮ] ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɟ Þßɡ ßɮ?  

 1. ×ȏÏ yà Љ ÜɠÝx Þɭ ÀȓÅØÍɟ ßɮ ÍÎɟ yà Љȭ 
 ÜɠÝx Þɭ Ñßɡɰ ÀȓÅØÍɟ Íɨ ὍЉ ὍЉȭ ßɮ]  

 2. ×ȏÏ yà Љ ¤¾ η¾ÑɟØɭ ¾ɭ ÖĘ ×ȐÔɰÏȓ Þɭ ÀȓÅØÍɟ 
 ßɮ ÍÎɟ Љȭ ¾ɨ| yę × yà ßɮ Íɨ ὍЉ ὍЉȭ 
 ßɮ] 

 3. ÞÕɠ yàʇ Љ ¾ɭ εÙ¤ ὍЉ) ÞÖɟÑ ßɮ]   

 4. ×ȏÏ yà Љ ÜɠÝx Þɭ ÀȓÅØÍɟ ßɮ ÍÎɟ yà Љȭ 
 ÜɠÝx Þɭ Ñßɡɰ ÀȓÅØÍɟ Íɨ ὍЉ ὍЉȭ ßɮ]  

 

45. Let Ὅά  denote the moment of inertia of a 

regular solid tetrahedron about an axis ά 

passing through its centre of gravity. Which 

of the following is true?  

 1. if the axis Љ passes through a vertex and 

 the axis Љȭ does not pass through a vertex 

 then ὍЉ ὍЉȭ 

 2. if the axis Љ passes through the mid-point 

 of an edge and Љȭ is any other axis then 

 ὍЉ ὍЉȭ  

 3. ὍЉ) is the same for all axes Љ 
 4. if the axis Љ passes through a vertex and 

 the axis Љȭ does not pass through a vertex 

 then ὍЉ ὍЉȭ 
 

46. ÖɟÑʃ η¾ ¤¾ z×Í πȟ“ πȟὝ Öʃ ~ĥ Öɟ 
ÞÖɠ¾ØÌ  + ÞɠÖɟ ŢȑÍÔɰÐ 

 όπȟὸ  ό“ȟὸ  πȟ    π ὸ Ὕ ÍÎɟ 
ŢɟØɰεÕ¾ ŢȑÍÔɰÐ  όὼȟπ •ὼ  ¾ɭ yÐɠÑ+ 
π ὼ “+ ¾ɟ ¤¾ ßÙ όὼȟὸ ßɮ] ×ȏÏ 
Ὢὼ = όὼȟὝȟ Íɨ ¤¾ }Ò×ȓĆ Í zȒĥÈ Ὧὼȟώ 

¾ɭ εÙ×ɭ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ?   
 

   

ρȢ   Ὧὼȟώ •ώὨώ Ὢὼȟ     π  ὼ ʌ

“

π

 

 ςȢ   •ὼ ᷿Ὧὼȟώ•ώὨώ Ὢὼȟ    π  ὼ ʌ
“

π
 

σȢ   Ὧὼȟώ•ώὨώ Ὢὼȟ     π  ὼ ʌ

ὼ

π

 

 τȢ   •ὼ ᷿Ὧὼȟώ•ώὨώ Ὢὼȟ     π  ὼ ʌ
ὼ

π
 

 

46. Let όὼȟὸ be a solution of  the heat equation 

 in a rectangle πȟ“ πȟὝ subject 

to the boundary conditions  όπȟὸ
 ό“ȟὸ  πȟ    π ὸ Ὕ and the initial 

condition  όὼȟπ •ὼȟ    π ὼ “.  If 

Ὢὼ = όὼȟὝȟ then which of the following is 

true for a suitable kernel Ὧὼȟώ?  

  

ρȢ   Ὧὼȟώ •ώὨώ Ὢὼȟ     π  ὼ ʌ

“

π

 

 ςȢ   •ὼ ᷿Ὧὼȟώ•ώὨώ Ὢὼȟ     π  ὼ ʌ
“

π
 

σȢ   Ὧὼȟώ•ώὨώ Ὢὼȟ     π  ὼ ʌ

ὼ

π

 

 τȢ   •ὼ ᷿Ὧὼȟώ•ώὨώ Ὢὼȟ     π  ὼ ʌ
ὼ

π
 

 

47. ÖɟÑʃ η¾ ὢ  όᶰὅ πȟρ όπ όρ π 

ÍÎɟ ὐȡὢᴼᴙ ¾ɨ ÒȎØÕɟθÝÍ ¾Øʃ η¾  

 ὐό  ᷿ Ὡ Ὠὼ Ȣ Íɨ  
 1. ὐ yÒÑɭ ȑÑĞ Ñ¾ ÒØ Ñßɡɰ ÒßȓɰÃÍɟ]  
 2. ¤ ¾ yʬθÛÍɠ× όᶰὢ ÒØ ὐ yÒÑɭ ȑÑĞ Ñ¾ 

 ÒØ ÒßȓɰÃÍɟ ßɮ] 
 3. ×ÎɟÍÎ Ïɨ yÛ×Û όᶰὢ ÒØ ὐ yÒÑɭ ȑÑĞ Ñ¾ 

 ÒØ ÒßȓɰÃÍɟ ßɮ]  

 4. yÒȎØεÖÍÍ9 yÑɭ¾ όᶰὢ ÒØ ὐ yÒÑɭ 
 ȑÑĞ Ñ¾ ÒØ ÒßȓɰÃÍɟ ßɮ] 

 

47. Let ὢ  όᶰὅ πȟρ όπ όρ π 

and define ὐȡὢᴼᴙ by 

  ὐό  ᷿ Ὡ Ὠὼ Ȣ 

 Then 

 1. ὐ does not attain its infimum 

 2. ὐ attains its infimum at a unique όᶰὢ 

 3. ὐ attains its infimum at exactly two 

 elements όᶰὢ 

 4. ὐ attains its infimum at infinitely many 

 όᶰὢ 
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48. ὼ ὼ ς π ¾ɭ ßÙ ¾ɭ εÙ¤ ÒȓÑØɟÛȗθǡÖȕÙ¾ 
θÛκÐ ὼ Ὣὼ  ÖȕÙ  ὼ ς ¾ɭ ÞɟÖɠĚ × Öʃ 
ʬθÛÐɟ yεÕÞȎØÍ ßɨÍɠ ßɮ ×ȏÏ Ὣὼ {Þ ÞÖɟÑ 
ßɮ9  

 1. ὼ ς  2.  ὼ ς φ 

 3. ρ    4.   

 

48. The iterative method ὼ Ὣὼ  for the 

solution of  ὼ ὼ ς π converges 

quadratically in a neighbourhood of the root 

ὼ ς if Ὣὼ equals 

 1. ὼ ς  2.  ὼ ς φ 

 3. ρ    4.   

 

 

UNIT 4 

 

49. ÖɟÑʃ η¾ ὢ zÖɟÒ 1 ¾ɟ ×ɟȸȒċÄ¾ ŢȑÍÏÜx ßɮ 
¾ɨεÜ ÔɰÈÑ Þɭ+ ȒÅÞ¾ɥ Ţɟȑ×¾Íɟ ÁÑĕ Û ÓÙÑ ßɮ  

 Ὢ ὼ
 

ȟЊ ὼ Њȟ  

 Åßɟɰ  —ᶰ ЊȟЊ ßɮ] Ὄȡ— ρ ÔÑɟÖ  

Ὄȡ— π  ¾ɭ ÒØɡàÌ ¾ɭ εÙ¤+ ȑÑĞ Ñ ÒØɡàÌ 
ŢĦ ÍɟθÛÍ η¾×ɟ ÅɟÍɟ ßɮ]   

 ×ȏÏ 
Ѝ

ὅ ßɮ Íɨ  Ὄ ¾ɨ yĦ Ûɠ¾ɟØ ¾Øʃ+ 
yę ×Îɟ Ὄ ¾ɨ yĦ Ûɠ¾ɟØ Ñ ¾Øʃ] ὅ ¾ɟ ÖɟÑ 
Ć ×ɟ ßɮ Íɟη¾ ÒØɡàÌ ¾ɥ ÜȒĆÍ 0.5 ßɮ? 

 1.  

 2. 0 

 3. ÔÁÎ  

 4. ÔÁÎ  ¾ɟ ¤¾ ßÙ  

 

49. Let ὢ be a random sample of size 1 from a 

Cauchy distribution with probability density 

function 

 Ὢ ὼ
 

ȟЊ ὼ Њȟ  

 where  —ᶰ ЊȟЊȢ For testing Ὄȡ—
ρ against Ὄȡ— π, the following test is 

suggested.  

 Reject Ὄ  if 
Ѝ

ὅ, otherwise do not 

reject Ὄ .  

 What is the value of ὅ so that the power of the 

test is 0.5? 

 1.  

 2. 0 

 3. ÔÁÎ  

 4. a solution of  ÔÁÎ  

 

50. ÖɟÑʃ η¾  ὢ ÍÎɟ ὢ zÖɟÒ 2 ¾ɟ ¤¾ ×ɟȸȒċÄ¾ 
ŢȑÍÏÜx ßɮ+ ÔɰÈÑ ȒÅÞ¾ɥ Ţɟȑ×¾Íɟ ÁÑĕ Û ÓÙÑ  

 Ὢ ὼ —
Ѝ
Ὡ ρ — Ὡȿȿȟ  

Њ ὼ Њȟ  Þɭ ȑÑ¾ɟÙɟ À×ɟ ßɮ ©Ø  

 —ᶰ  πȟȟρ ] ×ȏÏ  ὢ ÍÎɟ ὢ ¾ɭ ŢɭνàÍ 
ÖɟÑ ŎÖÜ9 0 ÍÎɟ 2 ßʅ+ Íɨ  — ¾ɟ }ċ ÃÍÖ 
ÞɰÕɟģ ×Íɟ z¾Ù ßɮ]   

 1. 0    2.   

 3. 1    4.  yʬθÛÍɠ× Ñßɡɰ  

 

50. Let ὢ and ὢ be a random sample of size two 

from a distribution with probability density 

function 

 Ὢ ὼ —
Ѝ
Ὡ ρ — Ὡȿȿȟ  

Њ ὼ Њȟ 

 where  —ᶰ  πȟȟρ. If the observed values 

of ὢ and ὢ are 0 and 2, respectively, then 

the maximum likelihood estimate of — is  

 1. 0    2.   

 3. 1    4.  not unique 

 

51. ὢȟὣ Ħ ÛÍɰŝ ÃØÁɟÍɟɰ¾ɥ ×ɟȸȒċÄ¾ ÃØ ßʅ ÖɟĘ × 
ŎÖÜ9 4 ÍÎɟ 5 ¾ɭ ÞɟÎ] ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ 
¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1. ὢ ὣ ÃØÁɟÍɟɰ¾ɥ ßɮ+ ÖɟĘ × 9 ¾ɭ ÞɟÎ]  

 2. ὢ ὣ ÃØÁɟÍɟɰ¾ɥ ßɮ+ ÖɟĘ ×  20 ¾ɭ ÞɟÎ]  

 3. }ċ Ã ὢȟὣ  ÃØÁɟÍɟɰ¾ɥ ßɮ]  

 4. ę ×ȕÑ ὢȟὣ ÃØÁɟÍɟɰ¾ɥ ßɮ]  

 

51. ὢȟὣ are independent exponential random 

variables with means 4 and 5, respectively.  

Which of the following statements is true? 

 1. ὢ ὣ is exponential with mean 9 

 2. ὢ ὣ is exponential with mean 20 

 3. ÍÁØ ὢȟὣ is exponential 

 4. ÍÉÎ ὢȟὣ is exponential 
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52. yÛĦ Îɟ ÞÖȒĥÈ ρȟςȟσ  ÍÎɟ ÞɰŎÖÌ zģ ×ȕß   

 ὖ

ở

Ở
ờ
π

π

π
Ợ

ỡ
Ỡ ×ȓĆ Í Öɦ¾ɼÛ Üɰ¿Ùɟ 

ὢ ȿ ὲ π ÒØ θÛÃɟØʃ]  

 ÍÔ ὖὢ ρ ὢ ρ {Þ ÞÖɟÑ ßɮ  

 1. 0    2.   

 3.     4.   

 

52. Consider a Markov chain ὢ ȿ ὲ π with 

state space ρȟςȟσ and transition matrix 

 ὖ

ở

Ở
ờ
π

π

π
Ợ

ỡ
Ỡ

. Then ὖὢ ρ ὢ ρ 

equals 

 1. 0    2.   

 3.     4.   

 

53. ÖɟÑʃ η¾ ‪ὸ Ὡ
ȿȿ 

 ÍÎɟ  

 •ὸ
ȿȿ  

 ßʅ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ 
ßɮ?  

 1.  ‪ ¤¾ yεÕÙàζÌ¾ ÓÙÑ ßɮ ÒØɰÍȓ  • Ñßɡɰ]   

 2.  • ¤¾ yεÕÙàζÌ¾ ÓÙÑ ßɮ ÒØɰÍȓ ‪  Ñßɡɰ]   

 3.  ‪ ÍÎɟ • ÏɨÑʇ yεÕÙàζÌ¾ ÓÙÑ ßɮ]  

 4.  Ñ Íɨ ‪+  Ñ  • yεÕÙàζÌ¾ ÓÙÑ ßɮ]  

53. Let ‪ὸ Ὡ
ȿȿ 

 and  •ὸ
ȿȿ  

. 

Which of the following is true?  

 1. ‪ is a characteristic function but • is not  

 2. • is a characteristic function but ‪ is not 

 3. both ‪ and • are characteristic functions  

 4. neither ‪ nor • is a characteristic function 

 

54. ÒɟɰÃ ¿ɟÙɡ ÔĆ Þɭ ßʅ] ×ɟȸȒċÄ¾Í9 ÃȓÑɭ ÔĆ Þʇ Öʃ 
ÀʃÏ Ħ ÛÍɰŝÍ9 ¤¾ ¾ɭ ÔɟÏ ¤¾ Ø¿ɭ ÅɟÍɭ ßʅ] η¾Þɠ 
ȑÑÛɭεÜÍ ÔĆ Þɭ Öʃ ÃɩÎɠ ÀʃÏ ¾ɭ ŢÎÖ Ø¿ɭ ÅɟÑɭ 
¾ɥ Ţɟȑ×¾Íɟ {Þ ÞÖɟÑ ßɮ]   

 1.    2.   

 3.    4.   

54. There are five empty boxes. Balls are placed 

independently one after another in randomly 

selected boxes. The probability that the fourth 

ball is the first to be placed in an occupied 

box equals  

 1.    2.   

 3.    4.   

 

55. ¤¾ ÞÖɟɰÍØ Íɰŝ Öʃ  ὲ ÞÛxÎɟÞÖɟÑ ÁÈ¾ ßʅ] ×ȏÏ 
ÁÈ¾ʇ ¾ɟ z×ȓ¾ɟÙ Ħ ÛÍɰŝ Ħ ÛxÎɟÞÖɟÑÍ9 ÔɰȏÈÍ 
¤¾ÞÖɟÑ ×ɟȸȒċÄ¾ ÃØ ßʅ+ ÖɟĘ × 30 ÁɰÈɭ ÍÎɟ 
ÒȎØÞØ 60 ÁɰÈʇ ¾ɟ] ×ȏÏ Íɰŝ ¾ɟ Ţĕ ×ɟεÜÍ 
z×ȓ¾ɟÙ 50 ÁɰÈɭ ßʅ Íɨ ὲ ¾ɟ ÖɟÑ ßɮ9  

 1. 3    2.  4 

 3. 5    4.  6 

 

55. A parallel system consists of ὲ identical 

components. The lifetimes of the components 

are independent identically distributed 

uniform random variables with mean 30 hours 

and range 60 hours. If the expected lifetime of 

the system is 50 hours, then the value of ὲ is  

 1. 3    2.  4 

 3. 5    4.  6 

 

56. ÖɟÑʃ η¾  ὢ ÍÎɟ ὣ Ħ ÛÍɰŝ ÃØÁɟÍɟɰ¾ɥ ×ɟȸȒċÄ¾ 
ÃØ ßʅ] ×ȏÏ Ὁὢ ρ ÍÎɟ Ὁὣ  ßʅ+ Íɨ  
ὖὢ ςὣȿὢ ὣ  ßɮ  

 1.     2.   

 3.     4.   

 

56. Let ὢ and ὣ be independent exponential 

random variables.  If Ὁὢ ρ and Ὁὣ  

then ὖὢ ςὣȿὢ ὣ  is 

 1.     2.   

 3.     4.   

57. ×ȏÏ zÖɟÒ ὔ ¾ɥ ¤¾ ÞÖɟȒĥÈ Þɭ ßÖ zÖɟÒ ὲ 
¾ɭ ¤¾ ×ɟȸȒċÄ¾ ŢȑÍÏÜx ¾ɨ ȑÑ¾ɟÙÍɭ ßʅ+ Åßɟɰ 
ρ ὲ ὔ ßɮ+ ÞØÙ ×ɟȸȒċÄ¾ ŢȑÍÃ×Ñ+ ȐÔÑɟ 
ŢȑÍĦ ÎɟÒÑ ×ɨÅÑɟ ¾ɭ Ţ×ɨÀ Þɭ] η¾Þɠ θÛÜɭÝ 
ÀȓÌ Ø¿Íɠ {¾ɟ|×ʇ ¾ɭ ÞÖȒĥÈ yÑȓÒɟÍ ¾ɨ ὖ 

ÖɟÑʃ+ ÍÎɟ ÞɰÀÍ ŢȑÍÏÜx yÑȓÒɟÍ ¾ɨ ὴ ÖɟÑʃ]   
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ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ὖρ ὖ ¾ɭ εÙ¤ ¤¾ 
yÑεÕÑÍ z¾ÙÅ ßɮ? 

 1. ὴρ ὴ  2.    ὴρ ὴ 

 3. ὴρ ὴ 4.    ὴρ ὴ 

 

57. Suppose we draw a random sample of size ὲ 

from a population of size ὔ, where ρ ὲ
ὔȟ using simple random sampling without 

replacement scheme.  Let ὖ be the population 

proportion of units possessing a particular 

attribute and ὴ be the corresponding sample 

proportion.  Which of the following is an 

unbiased estimator for ὖρ ὖ? 

 1. ὴρ ὴ  2.    ὴρ ὴ 

 3. ὴρ ὴ 4.    ὴρ ὴ 

 

58. ÖɟÑʃ η¾ ὢ ὔͯ πȟɫ ȟὢ ὔͯ πȟɫ , Åßɟɰ 

ὢ ÍÎɟ ὢ Ħ ÛÍɰŝÍɟ ÔɰȏÈÍ ßɮ] ×ȏÏ  ὴ ὴ 

ÍÎɟ  ɫȟɫ ÐÑɟĕ Ö¾ ȑÑȒĤÃÍ ßʅ Íɨ ȑÑĞ Ñ 
¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ zÛĤ ×¾Í9 Þßɡ ßɮ? 

 1. ὢɫ8  8ɫ8 ͯ ʔ   

 2. ὢɫ 8  8ɫ 8 ͯ ʔ   

 3. ὢɫ 8  8ɫ 8 ͯʔ   

 4.  ͯὊ ȟ  

 

58. Suppose ὢ ὔͯ πȟɫ ȟὢ ὔͯ πȟɫ , 

where ὢ and ὢ are independently 

distributed.  If ὴ ὴ and ɫȟɫ are positive 

definite then which of the following 

statements is necessarily true? 

 1. ὢɫ8  8ɫ8 ͯ ʔ   

 2. ὢɫ 8  8ɫ 8 ͯ ʔ   

 3. ὢɫ 8  8ɫ 8 ͯʔ   

 4.  ͯὊ ȟ  

 

59. ȑÑĞ Ñ ÞÖɟŬ×Ì ÞÖĦ ×ɟ ÒØ θÛÃɟØʃ 

 ὣ ‌ ‍Ὥ‭Ƞ   Ὥ ρȟȣȟὲ. 

 ×ßɟɰ ‭ȟὭ ρȟςȟȣȟὲȟ  Ħ ÛÍɰŝÍ9 ÞÛÎɟxÞÖɟÑÍ9 
ÔɰȏÈÍ ŢÞɟÖɟę × ὔπȟρ ×ɟȸȒċÄ¾ ÃØ ßʅ] ×ß 
ÖɟÑɟ ÅɟÍɟ ßɮ η¾ ‌ π ÍÎɟ ‍ áɟÍ ßɮ] ×ȏÏ ‌ 

¾ɟ }ċ ÃÍÖ ÞɰÕɟģ × z¾ÙÅ ‌  ßɮ+ Íʇ ȑÑĞ Ñ 
¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ?  

ρȢ     ÌÉÍ
ᴼ
Ὁ‌ ‌ 

ςȢ     ÌÉÍ
ᴼ
Ὁ‌ π 

σȢ     ÌÉÍ
ᴼ
6ÁÒ‌ Њ 

τȢ     ÌÉÍ
ᴼ
6ÁÒ‌ π 

 

59. Consider the following regression problem 

 ὣ ‌ ‍Ὥ‭Ƞ   Ὥ ρȟȣȟὲ. 

 Here ‭ȟὭ ρȟςȟȣȟὲȟ  are i.i.d ὔπȟρ 

random variables.  It is assumed that ‌ π 
and ‍ is known.  If ‌  is the MLE of ‌, 

which of the following statements is true?  

ρȢ     ÌÉÍ
ᴼ
Ὁ‌ ‌ 

ςȢ     ÌÉÍ
ᴼ
Ὁ‌ π 

σȢ     ÌÉÍ
ᴼ
6ÁÒ‌ Њ 

τȢ     ÌÉÍ
ᴼ
6ÁÒ‌ π 

60. ÖɟÑʃ η¾ ὢȟὢȟȣ ¤¾ÞÖɟÑ πȟσ—ȟ— π Þɭ 
ȑÑ¾ɟÙɟ À×ɟ ¤¾ ×ɟȸȒċÄ¾ ŢȑÍÏÜx ßɮ] 
ÒȎØÕɟθÝÍ ¾Øʃ η¾  Ὕ ÍÁØ ὢȟὢȟȣȟὢ .  

ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ Ñßɡɰ ßɮ? 

 1. — ¾ɭ εÙ¤ Ὕ yθÛØɨÐɠ ßɮ]  

 2. — ¾ɭ εÙ¤ Ὕ yÑεÕÑÍ ßɮ] 

 3. Ὕ ¤¾ Ò×ɟxĚ Í ŢȑÍÏÜxÅ ßɮ]  

 4. Ὕ ÞɰÒȕÌx ßɮ]  
 

60. Let ὢȟὢȟȣ be a random sample from 

uniform πȟσ—ȟ— π. Define 

  Ὕ ÍÁØ ὢȟὢȟȣȟὢ . Which of the 

following is NOT true? 

 1. Ὕ is consistent for — 

 2. Ὕ is unbiased for — 

 3. Ὕ is a sufficient statistic 

 4. Ὕ is complete 
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ÕɟÀ\PART C 
 

UNIT-1  

 

61. ÌÉÍO В   ¾ɟ Öȕġ ×ɟɰ¾Ñ ¾Øʃ]  

 1.     2.  “  

 3.     4.   

 

61. Evaluate  ÌÉÍO В  . 

 1.     2.  “  

 3.     4.   

 

62. Ţɟȑ×¾ ÏȕØɡ¾ ¾ɭ ÞɟÎ  ᴙ ¾ɭ }ÒÞÖȒĥÈ ¾ɭ ȼÒ Öʃ 
ÒȎØÖɭ× Þɰć ×ɟ¨ɰ ¾ɭ ÞÖȓċ Ã× ᴗ ÒØ θÛÃɟØʃ] ÖɟÑʃ 
η¾ ὥ ÍÎɟ ὦ yÒȎØÖɭ× Þɰć ×ɟ×ʃ ßʅ+  ὥ ὦ ¾ɭ ÞɟÎ 
ÍÎɟ ÖɟÑʃ η¾ ὑ ὥȟὦ᷊ᴗ. Íɨ   

 1. ᴗ ¾ɟ ¤¾ ÒȎØÔʬÐ }ÒÞÖȓċ Ã× ὑ ßɮ  

 2. ᴗ ¾ɟ ¤¾ ÞɰÛȗÍ }ÒÞÖȓċ Ã× ὑ ßɮ  
 3. ᴗ ¾ɟ ¤¾ ÞɰßÍ }ÒÞÖȓċ Ã× ὑ ßɮ 
 4. ᴗ ¾ɟ ¤¾ θÛÛȗÍ }ÒÞÖȓċ Ã× ὑ ßɮ 
 

62. Consider the set of rational numbers ᴗ as a 

subspace of  ᴙ with the usual metric. Suppose 

ὥ and ὦ are irrational numbers with ὥ ὦ and 

let ὑ ὥȟὦ᷊ᴗ. Then  

 1. ὑ is a bounded subset of ᴗ 

 2. ὑ is a closed subset of ᴗ  

 3. ὑ is a compact subset of ᴗ 

 4. ὑ is an open subset of ᴗ  

 

63. ÖɟÑʃ η¾ Ὢȡᴙᴼᴙ+ 
Ὢὼ ώ ὪὼὪώȟᶅὼȟώɴ ᴙ 

 ¾ɨ ÞÖɟÐɟÑ ¾ØÍɟ ¤¾ ÓÙÑ ßɮ ÍÎɟ  

ÌÉÍOὪὼ ρ ßɮ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ 
zÛĤ ×¾Í9 Þßɡ ßʅ?  

 1. Ὢ ȑÑØɰÍØ ÛȗʬκÐÖɟÑ ßɮ]   
 2. Ὢ ×ɟ Íɨ yÃØ ×ɟ ÒȎØÔʬÐ ßɮ]   

 3. ßØ ÒȎØÖɭ× ὶɴ ᴗ ¾ɭ εÙ¤ Ὢὶὼ Ὢὼ  ßɮ] 

 4. Ὢὼ πȟ    ᶅὼɴ ᴙ 

 

63. Let Ὢȡᴙᴼᴙ be a function satisfying 

Ὢὼ ώ ὪὼὪώȟᶅὼȟώɴ ᴙ 

 and ÌÉÍOὪὼ ρ. Which of the following 

are necessarily true?  

 

 1. Ὢ is stricly increasing  

 2. Ὢ is either constant or bounded  

 3. Ὢὶὼ Ὢὼ  for every rational ὶɴ ᴗ 

 4. Ὢὼ πȟ    ᶅὼɴ ᴙ 

 

64. ÖɟÑʃ η¾ ᴙ ÛɟĦ ÍθÛ¾ Þɰć ×ɟ¨ɰ ¾ɭ ÞÖȓċ Ã× ¾ɨ 
ȑÑȏÏxĥ È ¾ØÍɟ ßɮ ÍÎɟ ᴗ ÞÕɠ ÒȎØÖɭ× Þɰć ×ɟ¨ɰ 
¾ɭ ÞÖȓċ Ã× ¾ɨ] π ‭   ¾ɭ εÙ¤ ÖɟÑʃ η¾ 
ὃ  θÛÛȗÍ yɰÍØɟÙ πȟρ ‭  ßɮ] ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɭ Þßɡ ßʅ?   

 1. ίόὴ  ίόὴὃ ρ 

 2. π ‭ ‭   ὭὲὪὃ ὭὲὪὃ  

 3. π ‭ ‭     ίόὴὃ ίόὴὃ  

 4. ÓÕÐὃ᷊ᴗ ÓÕÐὃ᷊ ᴙ͵ᴗ  

 

64. Let ᴙ denote the set of real numbers and ᴗ 

the set of all rational numbers. For 

  π ‭  , let ὃ  be the open interval 

πȟρ ‭. Which of the following are true?  

 1. ίόὴ  ίόὴὃ ρ 

 2. π ‭ ‭   ὭὲὪὃ ὭὲὪὃ  

 3. π ‭ ‭     ίόὴὃ ίόὴὃ  

 4. ÓÕÐὃ᷊ᴗ ÓÕÐὃ᷊ ᴙ͵ᴗ  

 

65. ÖɟÑʃ η¾  ὥ ȟά ρȟὲ ρ ÛɟĦ ÍθÛ¾ 
Þɰć ×ɟzɰ ¾ɟ ¤¾ ʬθÛģ ×ȕß ßɮ] ÒȎØÕɟθÝÍ ¾Øʃ η¾  

  
ὖ ÌÉÍÉÎÆ

ᴼ
  ÌÉÍÉÎÆ  

ᴼ
 ὥ ȟ   ὗ ÌÉÍÉÎÆ

ᴼ
  ÌÉÍÓÕÐ  

ᴼ
ὥ  

     

Ὑ ÌÉÍÓÕÐ
ᴼ

  ÌÉÍÉÎÆ  
ᴼ

ὥ ȟ    Ὓ ÌÉÍÓÕÐ
ᴼ

  ÌÉÍÓÕÐ  
ᴼ

ὥ  

 

 ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ zÛĤ ×¾Í9 Þßɡ ßʅ?  

 1. ὖ ὗ   2.  ὗ Ὑ 

 3. Ὑ Ὓ   4. ὖ Ὓ 
 

65. Let ὥ ȟά ρȟὲ ρ be a double array of 

real numbers. Define  
 

ὖ ÌÉÍÉÎÆ
ᴼ
  ÌÉÍÉÎÆ  

ᴼ
 ὥ ȟ   ὗ ÌÉÍÉÎÆ

ᴼ
  ÌÉÍÓÕÐ  

ᴼ
ὥ  

     

Ὑ ÌÉÍÓÕÐ
ᴼ

  ÌÉÍÉÎÆ  
ᴼ

ὥ ȟ    Ὓ ÌÉÍÓÕÐ
ᴼ

  ÌÉÍÓÕÐ  
ᴼ

ὥ  

 

 Which of the following statements are 

necessarily true?  

 1. ὖ ὗ   2.  ὗ Ὑ 

 3. Ὑ Ὓ   4. ὖ Ὓ 
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66. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ yεÕÞɟØɡ ßʅ?  

   

ρȢ   ὲς  

ςȢ    ὲ ς 

σȢ     
ρ

 ὲ ÌÏÇ ὲ

 

 

τȢ     
ρ

 ὲ ÌÏÇ ρ ρὲϳ
 

 

66. Which of the following are convergent?  

    

ρȢ   ὲς  

ςȢ    ὲ ς 

σȢ     
ρ

 ὲ ÌÏÇ ὲ

 

 

τȢ     
ρ

 ὲ ÌÏÇ ρ ρὲϳ
 

 

67. ÖɟÑʃ η¾ ὃ ¤¾  ά ὲ zģ ×ȕß ßɮ ÅɟȑÍ r ¾ɟ] 
×ȏÏ Øɮζ¿¾ Íɰŝ ὃὢ ὦ ¾ɟ Ţĕ ×ɭ¾ ὦɴ ᴙ  ¾ɭ 
εÙ¤ ßÙ ßɮ+ Íɨ  

 1. ά ὶ  

 2. ὃ ¾ɥ Ħ ÍɰÕ ÞÖȒĥÈ ᴙ  ¾ɥ ¤¾ }κÃÍ 
 }ÒÞÖȒĥÈ ßɮ]  

 3. ÅÕɠ Õɠ ά ὲ ßɮ+ ὃ ¾ɥ Üȕę × ÞÖȒĥÈ ᴙ  

 ¾ɥ ¤¾ yÍȓċ Ä }ÒÞÖȒĥÈ ßɮ]   

 4. ά ὲ + ά ὲ ¾ɟ Þɰ¾ɭÍ ÏɭÍɟ ßɮ]  

 

67. Let ὃ be an ά ὲ matrix with rank r. If the 

linear system ὃὢ ὦ has a solution for each 

ὦɴ ᴙ , then  

 1. ά ὶ  
 2. the column space of ὃ is a proper subspace 

 of ᴙ  

 3. the null space of ὃ is a non-trivial 

 subspace of ᴙ  whenever ά ὲ 

 4. ά ὲ implies ά ὲ  

 

68. ÖɟÑʃ η¾  

Љ ὼ ὼ  ȿ ὼ ᶰᴙȟВ ὼ Њ  

ÛÀx Þɰ¾ÙÑɠ× yÑȓŎÖʇ ¾ɥ ȏßġ ÔÈx ÞÖȒĥÈ ßɮ 
ÍÎɟ ÖɟÑʃ η¾ Ὡ +  Ὧ  ȑÑÏɴÜɟɰ¾ ÞȏÏÜ ¾ɨ 
ȑÑȏÏxĥ È ¾ØÍɟ ßɮ  (Ὧ  ÞÖȒĥÈ Öʃ 1 ©Ø yę × 
ÞÕɠ ÅÀß 0 ¾ɭ ÞɟÎ)]  ȑÑĞ Ñ }ÒÞÖȓċ Ã×ʇ Öʃ Þɭ 
¾ɩÑ-Þɟ Љ Öʃ ÞÁÑ Ñßɡɰ ßɮ?  

 1. ÓÐÁÎὩ ὩȟὩ ὩȟὩ Ὡȟȣ  

 2. ÓÐÁÎςὩ ὩȟςὩ ὩȟςὩ Ὡȟȣ  

 3. ÓÐÁÎὩ ςὩȟ Ὡ ςὩȟὩ ςὩȟȣ  

 4. ÓÐÁÎὩȟ ὩȟὩȟȣ  

 

68. Let 

Љ ὼ ὼ  ȿ ὼ ᶰᴙȟВ ὼ Њ  

be the Hilbert space of square summable 

sequences and let Ὡ denote the Ὧ  co-

ordinate vector (with 1 in Ὧ  place, 0 

elsewhere). Which of the following subspaces 

is NOT dense in Љȩ 
 1. ÓÐÁÎὩ ὩȟὩ ὩȟὩ Ὡȟȣ  

 2. ÓÐÁÎςὩ ὩȟςὩ ὩȟςὩ Ὡȟȣ  

 3. ÓÐÁÎὩ ςὩȟ Ὡ ςὩȟὩ ςὩȟȣ  

 4. ÓÐÁÎὩȟ ὩȟὩȟȣ  

 

69. ÖɟÑʃ η¾ ὢ ὼȟÓÉÎπ ὼ ρ᷾

πȟώȿρ ώ ρ+ ᴙ  ¾ɥ ¤¾ }ÒÞÖȒĥÈ ßɮ  
ÍÎɟ ὣ πȟρ+ ᴙ ¾ɥ ¤¾ }ÒÞÖȒĥÈ ßɮ] Íɨ  

 1. ὢ ÞɰÔʬÐ ßɮ]   

 2. ὢ ÞɰßÍ ßɮ]   

 3. ὢ ὣ (ÀȓÌÑ ÞɟɰȒĦÎȑÍ¾ɥ Öʃ) ÞɰÔʬÐ ßɮ]    

 4. ὢ ὣ (ÀȓÌÑ ÞɟɰȒĦÎȑÍ¾ɥ Öʃ) ÞɰßÍ ßɮ]  

 

69. Consider ὢ ὼȟÓÉÎπ ὼ ρ᷾

πȟώȿρ ώ ρ as a subspace of  ᴙ  and 

ὣ πȟρ as a subspace of ᴙ. Then  

 1. ὢ is connected  

 2. ὢ is compact  

 3. ὢ ὣ (in product topology) is connected  

 4. ὢ ὣ (in product topology) is compact  

 

70. ÖɟÑʃ η¾ Ὢȡᴙ ᴼᴙ ¤¾ ÞɰÍÍ9 yÛ¾ÙÑɠ× 
ÖɟÑκÃŝ ßɮ+ ᴁὪὼ  Ὢώᴁ  ᴁὼ ώᴁȟ  ÞÕɠ 
ὼȟώɴ ᴙ ¾ɨ ÞÖɟÐɟÑ ¾ØÑɭ ÛɟÙɟ] Íɨ  

 1. Ὢ zċ ÄɟÏɡ ßɮ]  

 2. ᴙ ¾ɟ ¤¾ ÞɰÛȗÍ }ÒÞÖȓċ Ã× Ὢᴙ   ßɮ]  

 3. ᴙ ¾ɟ ¤¾ θÛÛȗÍ }ÒÞÖȓċ Ã× Ὢᴙ   ßɮ] 

 4. Ὢπ  π  
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70. Let Ὢȡᴙ ᴼᴙ  be a continuously 

differentiable map satisfying  

 ᴁὪὼ  Ὢώᴁ  ᴁὼ ώᴁȟ   
 for all ὼȟώᶰᴙ . Then  

 1. Ὢ is ÏÎÔÏ 

 2. Ὢᴙ  is a closed subset of ᴙ  
 3. Ὢᴙ  is an open subset of ᴙ  

 4. Ὢπ  π  
 

71. ÖɟÑʃ η¾ Ὢȡᴙ ᴼᴙ ÒØ Ὢὼ ὼὃὼ 

ÒȎØÕɟθÝÍ ßɮ+ Åßɟɰ ὃ ÛɟĦ ÛθÛ¾ ŢθÛȒĥÈ×ʇ ¾ɟ ¤¾  

τ τ zģ ×ȕß ßɮ+ ÍÎɟ   ὼ ¾ɭ ÒȎØÛÍx ¾ɨ ὼ 
ȑÑȏÏxĥ È ¾ØÍɟ ßɮ] ¤¾ ȐÔɰÏȓ ὼ ÒØ Ὢ ¾ɥ ŢÛÌÍɟ 
zÛĤ ×¾Í9 ßɮ  

 1. ςὃὼ   2.    ὃὼ ὃὼ 

 3. ςὃὼ   4.    ὃὼ 

 

71. Let  Ὢȡᴙ ᴼᴙ be defined by Ὢὼ ὼὃὼ, 
where ὃ is a τ τ matrix with real entries 

and ὼ denotes the transpose of  ὼ. The 

gradient of Ὢ at a point  ὼ necessarily is 

 1. ςὃὼ   2.    ὃὼ ὃὼ 

 3. ςὃὼ   4.    ὃὼ 

 

72. ÖɟÑʃ η¾ 

 Ὢὼȟώ
 

  ×ȏÏ  ὼȟώ πȟπ 

 Ὢπȟπ   

 ÍÎɟ Ὣὼȟώ  
 ×ȏÏ ὼ ώ π 

   Ὣὼȟώ   ×ȏÏ ὼ ώ π 

 Íɨ   
 1. πȟπ ÒØ Ὢ ÞɰÍÍ ßɮ]  

 2. πȟπ ¾ɨ Äɨî¾Ø ÞÕɠ ÅÀß Ὢ ÞɰÍÍ ßɮ]   
 3.  πȟπ ÒØ Ὣ ÞɰÍÍ ßɮ] 

 4. Ὣ  ÞÛxŝ ÞɰÍÍ ßɮ] 

 

72. Let Ὢὼȟώ   if ὼȟώ πȟπ 

   Ὢπȟπ   

 and Ὣὼȟώ
 

   if ὼ ώ π 

   Ὣὼȟώ                     ÉÆ ὼ ώ π 

 Then  

 1. Ὢ is continuous at πȟπ  

 2. Ὢ is continuous everywhere except at πȟπ 

 3. Ὣ is continuous at πȟπ 

 4. Ὣ  is continuous everywhere 

 

73. ÖɟÑʃ η¾ ὃ ¤¾ ά ὲ zģ ×ȕß ßɮ ÅɟȑÍ ά ¾ɟ+  
ὲ ά ¾ɭ ÞɟÎ] ×ȏÏ ¾ȓÄ Üȕę ×ɭÍØ ÛɟĦ ÍθÛ¾ 
Þɰć ×ɟ ‌  ¾ɭ εÙ¤+ ßÖ ÒɟÍɭ ßʅ η¾ ὼὃὃὼ

‌ ὼὼ, ÞÕɠ ὼɴ ᴙ  ¾ɭ εÙ¤+ Íɨ ὃὃ  

 1. ¾ɭ ×ɟÎ ÍÎ Ïɨ εÕę Ñ yεÕÙàζÌ¾ ÖɟÑ ßʅ]  

 2. ¾ɟ ¤¾ yεÕÙàζÌ¾ ÖɟÑ π ßɮ+ Ôßȓ¾Íɟ 
 ὲ ά ¾ɭ ÞɟÎ]  

 3. ¾ɟ ¤¾ Üȕę ×ɭÍØ yεÕÙàζÌ¾ ÖɟÑ ‌ ßɮ]  

 4. ¾ɭ ×ÎɟÍ Î Ïɨ Üȕę ×ɭÍØ εÕ ę Ñ yεÕÙàζÌ¾ 
 ÖɟÑ ßʅ]  

 

73. Let ὃ be an ά ὲ matrix of rank ά with 

ὲ ά. If for some non-zero real number ‌, 

we have  ὼὃὃὼ ‌ ὼὼ, for all ὼɴ ᴙ  

then ὃὃ has  

 1. exactly two distinct eigenvalues 

 2. π as an eigenvalue with multiplicity ὲ ά  

 3. ‌ as a non-zero eigenvalue  

 4. exactly two non-zero distinct eigenvalues  

 

74. Ţĕ ×ɭ¾ τ τ ÛɟĦ ÍθÛ¾ ÞÖεÖÍ ģ ×ȓĕ ¾ØÌɠ× 
zģ ×ȕß ὃ ¾ɭ εÙ¤+ ¤¾ ¥Þɭ ÐÑ ÒȕÌɟʋ¾  ὴ ¾ɟ 
yȒĦÍĕ Û ßɮ Íɟη¾  

 1. ὴὍὃ ÐÑɟĕ Ö¾ ȑÑȒĤÃÍ ßɮ]  

 2. ὃ  ÐÑɟĕ Ö¾ ȑÑȒĤÃÍ ßɮ] 

 3. ὃ  ÐÑɟĕ Ö¾ ȑÑȒĤÃÍ ßɮ] 

 4. ÅØÐὴὃ Ὅ ÐÑɟĕ Ö¾ ȑÑȒĤÃÍ ßɮ] 

 

74. For every τ τ real symmetric non-singular 

matrix ὃ, there exists a positive integer ὴ such 

that  

 1. ὴὍὃ is positive definite  

 2. ὃ  is positive definite 

 3. ὃ  is positive definite 

 4. ÅØÐὴὃ Ὅ is positive definite 

 

75. ÃØ ὢ Öʃ+ yκÐ¾ Þɭ yκÐ¾ 3 ÁɟÍ Í¾ ¾ɭ ÞÕɠ 
ÔßȓÒÏʇ ¾ɥ ᴇ ÒØ ÞȏÏÜ ÞÖȒĥÈ ὠ ¾ɨ ÖɟÑʃ]  
ÖɟÑʃ η¾  Ὀȡὠᴼὠ+ ὢ ¾ɭ ÞɰÏÕx Öʃ yÛ¾ÙÑ 
ʬÛɟØɟ ȏÏ×ɟ À×ɟ Øɮζ¿¾ Þɰ¾ɟØ¾ ßɮ] ὠ ¾ɭ εÙ¤ 
¾ȓÄ zÐɟØ ¾ɭ ÞɰÏÕx Öʃ ÖɟÑɭ η¾  Ὀ ¾ɟ ὃ 
zģ ×ȕß ßɮ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ?  

 1. ὃ ¤¾ Üȕę ×ɰÕɟÛɠ zģ ×ȕß ßɮ]   

 2. ὃ ¤¾ θÛ¾ÌxÑɠ× zģ ×ȕß ßɮ]    
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 3. ὃ ¾ɥ ÅɟȑÍ ς ßɮ]    

 4. ὃ ¾ɟ ÅɨÊɟxÑ θÛȏßÍ ȼÒ ßɮ 
π ρ π π
π π ρ π
π π π ρ
π π π π

 

 

75. Let ὠ be the vector space over ᴇ of all 

polynomials in a variable ὢ of degree at most 

3. Let Ὀȡὠᴼὠ be the linear operator given 

by differentiation with respect to ὢ. Let ὃ be 

the matrix of Ὀ with respect to some basis for 

ὠ. Which of the following are true?  

 1. ὃ is a nilpotent matrix  

 2. ὃ is a diagonalizable matrix   

 3. the rank of ὃ is ς   
 4. the Jordan canonical form of ὃ is 

π ρ π π
π π ρ π
π π π ρ
π π π π

 

 

76. ÖɟÑʃ η¾ ÛɟĦ ÍθÛ¾ ŢθÛȒĥÈ×ʇ ¾ɭ ÞɟÎ ὃ ¤¾ 
σ σ zģ ×ȕß ßɮ] Þßɡ ¾ÎÑʇ ¾ɨ ÒßÃɟÑʃ9  

  1. ᴙ ÒØ ὃ zÛĤ ×¾Í9 θÛ¾ÌxÑɠ× ßɮ]   

 2. ×ȏÏ  ὃ ¾ɭ εÕę Ñ ÛɟĦ ÍθÛ¾ yεÕÙàζÌ¾ ÖɟÑ 
 ßʅ Íɨ Ûß ᴙ ÒØ θÛ¾ÌxÑɠ× ßɮ]   

 3. ×ȏÏ  ὃ ¾ɭ εÕę Ñ yεÕÙàζÌ¾ ÖɟÑ ßʅ Íɨ Ûß 
 ᴇ ÒØ θÛ¾ÌxÑɠ× ßɮ]   

 4. ×ȏÏ ὃ ¾ɭ ÞÕɠ yεÕÙàζÌ¾ ÖɟÑ Üȕę ×ɭÍØ  
 ßʅ Íɨ Ûß ᴇ ÒØ θÛ¾ÌxÑɠ× ßɮ]   

 

76. Let ὃ be a σ σ matrix with real entries. 

Identify the correct statements. 

  1. ὃ is necessarily diagonalizable over ᴙ 

 2. if  ὃ has distinct real eigenvalues then it is 

 diagonalizable over ᴙ 

 3. if ὃ has distinct eigenvalues then it is 

 diagonalizable over  ᴇ 

 4. if all eigenvalues of ὃ are non-zero then it 

 is diagonalizable over ᴇ 

 

77. ÖɟÑʃ η¾ ὓ ὃ
ὥ ὦ
ὧ Ὠ

 ὥȟὦȟὧȟὨ ɴ ᴚ 

ÍÎɟ  ὃ ¾ɭ yεÕÙàζÌ¾ ÖɟÑ ᴗ Öʃ ßʅ}. Íɨ   
 1. ὓ ȎØĆ Í ßɮ]   

 2. ὓ
ὥ ὦ
ὧ Ὠ

 ȿ ὥȟὦȟὧȟὨ ɴ ᴚ  

 

 

 3. ×ȏÏ ὃᶰὓ Íɨ ὃ ¾ɭ yεÕÙàζÌ¾ ÖɟÑ ᴚ Öʃ ßʅ]  

 4. ×ȏÏ ὃȟὄᶰὓ ¥Þɭ ßʅ η¾  ὃὄ Ὅ+ Íɨ 
 ÞɟØζÌ¾ ὃᶰ ρȟρ 

 

77. Let ὓ ὃ
ὥ ὦ
ὧ Ὠ

 ὥȟὦȟὧȟὨ ɴ ᴚ and the 

eigenvalues of ὃ are in ᴗ}. Then  

 1. ὓ is empty  

 2. ὓ
ὥ ὦ
ὧ Ὠ

 ȿ ὥȟὦȟὧȟὨ ɴ ᴚ  

 3. if ὃᶰὓ then the eigenvalues of ὃ are in ᴚ 

 4. if ὃȟὄᶰὓ are such that ὃὄ Ὅ then 

 ÄÅÔὃᶰ ρȟρ 

 

78. ÖɟÑʃ η¾  Ὢȡ ρȟρᴼᴙ ¤¾ ÓÙÑ ßɮ Åɨ   

 Ὢὼ
ὼÃÏÓ       ×ȏÏ ὼ π

π                        ×ȏÏ ὼ π
 

 Þɭ ȏÏ×ɟ ÅɟÍɟ ßɮ] Íɨ    

 1. ρȟρ ÒØ Ὢ  ¾ɟ θÛÃØÌ ÒȎØÔʬÐ ßɮ]   

 2.  ρȟρ ÒØ Ὢ ¾ɟ θÛÃØÌ ÒȎØÔʬÐ ßɮ]   

 3. ȿὪ ὼȿ ρ   ᶅὼɴ ρȟρ 

 4. ȿὪ ὼȿ σ   ᶅὼɴ ρȟρ 

 

78. Let Ὢȡ ρȟρᴼᴙ be a function given by  

 Ὢὼ
ὼÃÏÓ       ÉÆ  ὼ π

π                        ÉÆ  ὼ π
 

 Then   

 1. Ὢ is of bounded variation on ρȟρ 

 2. Ὢ is of bounded variation on ρȟρ 

 3. ȿὪ ὼȿ ρ   ᶅὼɴ ρȟρ 

 4. ȿὪ ὼȿ σ   ᶅὼɴ ρȟρ 

 

  

UNIT-2 

 

79. ÖɟÑʃ η¾ G ¤¾ ÒȎØεÖÍ zÔɭÙɡ ÞÖȕß ßɮ ÍÎɟ   
ὥȟὦɴ Ὃ ¾ɨȏÈὥ ά ÍÎɟ ¾ɨÈɡ ὦ ὲ ¾ɭ 
ÞɟÎ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ zÛĤ ×¾Í9 Þßɡ ßʅ?  

   1. ¾ɨȏÈὥὦ άὲ  

 2. ¾ɨȏÈὥὦ  ÙÁȓĕ ÍÖ ÞÖɟÒÛĕ ×x άȟὲ  

 3. Ὃ ¾ɟ ¤¾ yÛ×Û ßɮ ȒÅÞ¾ɥ ¾ɨȏÈ ÙÐȓĕ ÍÖ 
 ÞÖɟÒÛĕ ×x άȟὲ ßɮ]  

 4. ¾ɨȏÈὥὦ  Ößĕ Û ÞÖɟθÛÕɟÅ¾άȟὲ ßɮ]  
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79. Let G be a finite abelian group and  ὥȟὦɴ Ὃ 

with order ὥ ά, order ὦ ὲ. Which of  

the following are necessarily true?  

   1. order ὥὦ άὲ  
 2. order ὥὦ  ÌÃÍάȟὲ  

 3. there is an element of Ὃ whose order is 

 ÌÃÍάȟὲ 

 4. order ὥὦ ÇÃÄάȟὲ  

 

80. ¤¾ ÞÖȓċ Ã× ὢ ¾ɭ εÙ¤+ ÖɟÑʃ η¾ ὢ ¾ɭ ÞÕɠ 
}ÒÞÖȓċ Ã×ʇ ¾ɟ ÞÖȓċ Ã×  עὢ  ßɮ+ ÍÎɟ ÞÕɠ 
ÓÙÑʇ  Ὢȡὢᴼ πȟρ ¾ɟ ÞÖȓċ Ã×  ɱὢ  ßɮ+ Íɨ  

 1. ×ȏÏ  ὢ ÒȎØεÖÍ ßɮ Íɨ  עὢ  ÒȎØεÖÍ ßɮ]  

 2. ×ȏÏ ὢ ÍÎɟ ὣ ÒȎØεÖÍ ÞÖȓċ Ã× ßʅ ÍÎɟ 
 ×ȏÏ עὢ  ÍÎɟ עὣ ¾ɭ ÔɠÃ ¤¾ 1-1 ÞɰÀȑÍ ßɮ+ 
 Íɨ ὢ ÍÎɟ ὣ ¾ɭ ÔɠÃ ¤¾ 1-1 ÞɰÀȑÍ ßɮ]  

 3. ὢ ÍÎɟ  עὢ ¾ɭ ÔɠÃ ¤¾ 1-1 ÞɰÀȑÍ Ñßɡɰ ßɮ]   

 4. ɱ8 ÍÎɟ עὢ ¾ɭ ÔɠÃ ¤¾ 1-1 ÞɰÀȑÍ ßɮ]   

 

80. For a set ὢ, let עὢ  be the set of all subsets 

of ὢ and let ɱὢ  be the set of all functions 

Ὢȡὢᴼ πȟρ. Then 

 1. if ὢ is finite then עὢ  is finite 

 2. if ὢ and ὣ are finite sets and if there is a  

  1-1 correspondence between עὢ  and 

 ὣ, then there is a 1-1 correspondenceע 

 between ὢ and ὣ 

 3. there is no 1-1 correspondence between ὢ 

 and  עὢ   

 4. there is a 1-1 correspondence between 

 ɱ8  and עὢ  

 

81. ÖɟÑʃ η¾  Ὢ ¤¾ yÃØɭÍØ ÞÛxŝ ÛɮĤ ÙɭθÝ¾ ÓÙÑ ßɮ 
ÍÎɟ ÖɟÑʃ η¾ Ὢ ¾ɟ ȐÔɰÔ Ὁ ßɮ] Íɨ   

  1. Ὁ ¤¾ θÛÛȗÍ ÞÖȓċ Ã× ßɮ]   

 2. Ὁ᷊ᾀḊ ȿᾀȿ ρ ȎØĆ Í ßɮ]  

 3. Ὁ᷊ᴙ yȎØĆ Í ßɮ]  

 4. Ὁ ¤¾ ÒȎØÔʬÐ ÞÖȓċ Ã× ßɮ]   

 

81. Let Ὢ be a non-constant entire function and let 

Ὁ be the image of Ὢ. Then 

  1. Ὁ is an open set  

 2. Ὁ᷊ᾀḊ ȿᾀȿ ρ is empty 

 3. Ὁ᷊ᴙ is non-empty 

 4. Ὁ is a bounded set  

 

82. ÖɟÑʃ η¾ ὴᾀ ᾀ ὥ ᾀ Ễ ὥ ßɮ+ 
Åßɟɰ ὥȟȣȟὥ  ÞȒĞÖŬ Þɰć ×ɟ×ʃ ßʃ ÍÎɟ ÖɟÑʃ 

η¾ ήᾀ ρ ὥ ᾀ Ễ ὥᾀ- ×ȏÏ 
ȿᾀȿ ρ ¾ɭ ÞɟÎ ¾ɭ ÞÕɠ ᾀ ¾ɭ εÙ¤ ȿὴᾀȿ ρ 

ßɮ+ Íɨ   
 1. ȿήᾀȿ ρ+ ȿᾀȿ ρ ¾ɭ ÞɟÎ ¾ɭ ÞÕɠ ᾀ  ¾ɭ εÙ¤ 

2. ήᾀ ¤¾ yÃØ ÔßȓÒÏ ßɮ]  
 3. ὴᾀ ᾀ ÞÕɠ ÞȒĞÖŬ Þɰć ×ɟ¨ɰ ᾀ ¾ɭ εÙ¤ 

 4. ὴᾀ ¤¾ yÃØ ÔßȓÒÏ ßɮ] 
 

82. Let ὴᾀ ᾀ ὥ ᾀ Ễ ὥ, where 

ὥȟȣȟὥ  are complex numbers and let 

ήᾀ ρ ὥ ᾀ Ễ ὥᾀ. If ȿὴᾀȿ ρ 
for all ᾀ with ȿᾀȿ ρ then  

 1. ȿήᾀȿ ρ for all ᾀ with ȿᾀȿ ρ 
 2. ήᾀ is a constant polynomial 

 3. ὴᾀ ᾀ for all complex numbers ᾀ 
 4. ὴᾀ is a constant polynomial 

 

83. ÖɟÑʃ η¾  Ὢȡᴇᴼᴇ ¤¾ ßɨÙɨÖɟηmÓx¾ ÓÙÑ ßɮ 
ÍÎɟ  Ὢ ¾ɟ ÛɟĦ ÍθÛ¾ ÕɟÀ ό ßɮ ÍÎɟ Ὢ ¾ɟ 
yκÐ¾ȒġÒÍ ÕɟÀ ὺ ßɮ] Íɨ  ὼȟώɴ ᴙ ¾ɭ εÙ¤  

ȿὪ ὼ Ὥώȿ {Þ ÞÖɟÑ ßɮ   

 1. ό ό   2.  ό ὺ 

 3. ὺ ό   4.  ὺ ὺ 

 

83. Let Ὢȡᴇᴼᴇ be a holomorphic function and 

let ό be the real part of Ὢ and ὺ the imaginary 

part of Ὢ. Then, for ὼȟώᶰᴙ, ȿὪ ὼ Ὥώȿ is 

equal to  

 1. ό ό   2.  ό ὺ 

 3. ὺ ό   4.  ὺ ὺ 

 

84. ÖɟÑʃ η¾  Ὢ ¤¾ ÞÛxŝ ÛɮĤ ÙɭθÝ¾ ÓÙÑ ßɮ]   

 ὃ ᾀɴ  ᴇ ȿ Ὢ ᾀ π ¾ȓÄ ÐÑ ÒȕÌɟʋ¾ ὲ ¾ɭ 
εÙ¤} ÒØ θÛÃɟØʃ] Íɨ  

 1. ×ȏÏ ὃ ᴇ ßɮ+ Íɨ  Ὢ ¤¾ ÔßȓÒÏ ßɮ]   
 2. ×ȏÏ ὃ ᴇ ßɮ+ Íɨ  Ὢ ¤¾ yÃØ ÓÙÑ ßɮ] 

 3. ×ȏÏ ὃ yÀÌÑɠ× ßɮ+ Íɨ ¤¾ Ὢ ¤¾ ÔßȓÒÏ ßɮ]  
 4. ×ȏÏ ὃ yÀÌÑɠ× ßɮ+ Íɨ ¤¾ Ὢ ¤¾ yÃØ 

 ÓÙÑ  ßɮ] 

 

84. Let Ὢ be an entire function. Consider  

 ὃ ᾀɴ  ᴇ ȿ Ὢ ᾀ  π for some positive 

integer ὲ.  Then  

 1. if ὃ ᴇ, then Ὢ is a polynomial  

 2. if ὃ ᴇ, then Ὢ is a constant function 
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 3. if ὃ is uncountable, then Ὢ is a polynomial  

 4. if ὃ is uncountable, then Ὢ is a constant 

 function  

 

85. ÖɟÑʃ η¾ ὢ ÍÎɟ ὣ ÞɟɰȒĦÎȑÍ¾ɥ× ÞÖȒĥÈ×ɟɰ ßʅ Åßɟɰ  

ὣ ßɟ}ÞÊɟ÷x ßɮ] ÖɟÑʃ η¾ ὢ  ὣ Ïɡ À×ɠ ÀȓÌÑ 
ÞɟɰȒĦÎȑÍ¾ɥ ßɮ] Íɨ ¤¾ ÓÙÑ Ὢȡὢᴼὣ ¾ɭ εÙ¤ 
ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ zÛĤ ×¾Í9 Þßɡ ßʅ? 

 1. ×ȏÏ Ὢ  ÞɰÍÍ ßɮ+ Íɨ  
  zÙɭ¿Ὢ ὼȟὪὼ   ὼɴ  ὢ ὢ  ὣ  
  Öʃ ÞÛȗÍ ßɮ]  

 2. ×ȏÏ zÙɭ¿Ὢ ὢ  ὣ Öʃ ÞɰÛȗÍ ßɮ+ Íɨ Ὢ 

 ÞɰÍÍ ßɮ]  

 3. ×ȏÏ zÙɭ¿Ὢ ὢ  ὣ Öʃ ÞɰÛȗÍ ßɮ] Íɨ ×ß 
 zÛĤ ×¾ Ñßɡɰ ßɮ η¾ Ὢ ÞɰÍÍ ßɨ]   

 4. ×ȏÏ  ὣ ÒȎØεÖÍ ßɮ+ Íɨ  Ὢ ÞɰÍÍ ßɮ]   

 

85. Let ὢ and ὣ be topological spaces where ὣ is 

Hausdorff. Let ὢ  ὣ be given the product 

topology. Then for a function Ὢȡὢᴼὣ which 

of the following statements are necessarily 

true? 

 1. if Ὢ is continuous, then  

  ÇÒÁÐÈὪ ὼȟὪὼ   ὼɴ  ὢ is closed 

 in ὢ  ὣ 

 2. if ÇÒÁÐÈὪ is closed in ὢ  ὣ, then Ὢ is 

 continuous  

 3. if ÇÒÁÐÈὪ is closed in ὢ  ὣ, then Ὢ 

 need not be continuous  

 4. if ὣ is finite, then Ὢ is continuous  

 

86. yȎØĆ Í ÞÖȓċ Ã× ὢ ÒØ ÖɟÑʃ η¾ Ὠ ÍÎɟ Ὠᴂ ÏȕØɡ¾ 
ßʅ] Íɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ ὢ ÒØ ÏȕØɡ¾ ßʅ? 

 1. ÞÕɠ ὼȟώᶰὢ ¾ɭ εÙ¤+  
  ” ὼȟώ Ὠὼȟώ Ὠ ὼȟώ  

 2. ÞÕɠ ὼȟώᶰὢ ¾ɭ εÙ¤+  
  ” ὼȟώ ὨὼȟώὨ ὼȟώ 

 3. ÞÕɠ ὼȟώᶰὢ ¾ɭ εÙ¤+ 
  ” ὼȟώ ÍÁØ ὨὼȟώȟὨ ὼȟώ   

 4. ÞÕɠ ὼȟώᶰὢ ¾ɭ εÙ¤+ 
  ” ὼȟώ ÍÉÎ ὨὼȟώȟὨ ὼȟώ    

 

86. Let Ὠ and Ὠᴂ be metrics on a non-empty set ὢ. 

Then which of the following are metrics on 

ὢ? 

 

 1. ” ὼȟώ Ὠὼȟώ Ὠ ὼȟώ for all 

 ὼȟώᶰὢ 

 2. ” ὼȟώ ὨὼȟώὨ ὼȟώ for all ὼȟώɴ ὢ 

 3. ” ὼȟώ ÍÁØ ὨὼȟώȟὨ ὼȟώ  for all 

 ὼȟώᶰὢ 

 4. ” ὼȟώ ÍÉÎ ὨὼȟώȟὨ ὼȟώ   for all 

 ὼȟώᶰὢ 

 

87. ÖɟÑʃ η¾  Ὂ ¤¾ ÒȎØεÖÍ àɭŝ ßɮ ÍÎɟ ÖɟÑʃ η¾  

ὑȾὊ ¤¾ àɭŝ θÛĦ ÍØÌ ßɮ ÁɟÍ 6 ¾ɟ] Íɨ ὑȾὊ 

¾ɟ Àɟġ Ûɟ ÞÖȕß {Þ¾ɥ Íȓġ ×ɟ¾ɟØɡ ßɮ9  
 1. ¾ɨȏÈ 6 ¾ɟ ÃηŎ¾ ÞÖȕß   
 2. ρȟςȟσ ŎÖ×ÃÌ ÞÖȕß  
 3. ρȟςȟσȟτȟυȟφ ÒØ ŎÖ×ÃÌ ÞÖȕß 
 4. ρ ÒØ ŎÖ×ÃÌ ÞÖȕß 
 

87. Let Ὂ be a finite field and let ὑȾὊ be a field 

extension of degree 6. Then the Galois group 

of ὑȾὊ is isomorphic to  

 1. the cyclic group of order 6  

 2. the permutation group on ρȟςȟσ 

 3. the permutation group on ρȟςȟσȟτȟυȟφ 

 4. the permutation group on ρ 

 

88. ÖɟÑʃ η¾ ᾀ Ὡ  ÍÎɟ ÖɟÑʃ η¾ 

 — ᾀ ᾀ ᾀ ßɮ+ Íɨ   

 1. —ᶰ ᴗ 

 2. — ɴ  ᴗЍὈ  ¾ȓÄ  Ὀ π ¾ɭ εÙ¤ 

 3. — ɴ  ᴗЍὈ  ¾ȓÄ Ὀ π ¾ɭ εÙ¤ 

 4. — ɴ  Ὥᴙ 

88. Let ᾀ Ὡ  and let — ᾀ ᾀ ᾀ. Then  

 1. —ᶰ ᴗ 

 2. — ɴ  ᴗЍὈ  for some Ὀ π 

 3. — ɴ  ᴗЍὈ  for some Ὀ π 

 4. — ɴ  Ὥᴙ 

 

89. η¾Þɠ Õɠ yÕɟč × Þɰć ×ɟ  ὴ  ¾ɭ εÙ¤ ÖɟÑʃ η¾ 
ὃ ÒȕÌɟʋ¾ʇ ¾ɟ ÞÖȓċ Ã× Ὠᶰρȟςȟȣȟωωω ßɮ 
Íɟη¾ Ὠ ¾ɭ yÕɟč × ÀȓÌÑ¿ɰÊÑ Öʃ ὴ ¾ɟ ÁɟÍ 
θÛÝÖ ßɮ] Íɨ ÀȓÌÑÞɟɰȒć×¾ɥ   

 1. ὃ  ¾ɥ  250  2.  ὃ  ¾ɥ 160 

 3. ὃ  ¾ɥ 124  4.  ὃ  ¾ɥ 82 
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89. For any prime number ὴ, let ὃ be the set of 

integers Ὠᶰρȟςȟȣȟωωω such that the 

power of  ὴ in the prime factorisation of Ὠ is 

odd. Then the cardinality of  

 1. ὃ  is 250  2.  ὃ  is 160 

 3. ὃ  is 124  4.  ὃ  is 82 

 

90. ȑÑĞ Ñ ÛÙ×ʇ Öʃ Þɭ ¾ɩÑ-Þɭ Öȓć × ÀȓÌÅɟÛÙɡ ŢɟɰÍ 
ßɮ?  

 1. ᴚὢȾộὢ ρỚ 

 2. ᴚὢ 

 3. ᴇὢȟὣ 

 4. ᴙὢȟὣȾộὢ ρȟὣỚ 

 

90. Which of the following rings are principal 

ideal domains (PIDs)?  

 1. ᴚὢȾộὢ ρỚ 

 2. ᴚὢ 

 3. ᴇὢȟὣ 

 4. ᴙὢȟὣȾộὢ ρȟὣỚ 

  

Unit-3 

 

91. Øɮζ¿¾ Íɰŝ  ὃὼ ὦ ÒØ θÛÃɟØʃ+  

 ὃ
ς ρ σ
ρ ς ς
σ ς ρ

 

 ¾ɭ ÞɟÎ] ÖɟÑʃ η¾ ὼ  ὲ  Àɟ}Þ-ÞɠÊɭÙ ÒȓÑØɟÛȗθǡ  
¾ɨ ȑÑȏÏxĥ È ¾ØÍɟ ßɮ ÍÎɟ Ὡ ὼ ὼȢ   ÖɟÑʃ η¾  

ὓ ÞɰÀÍ zģ ×ȕß ßɮ Íɟη¾  Ὡ ὓὩȟ    ὲ π- 
ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ zÛĤ ×¾Í9 ÞÃ ßʅ? 

 1. ὓ ¾ɭ ÞÕɠ yεÕÙàÌɠ ÖɟÑʇ ¾ɟ 1 Þɭ ¾Ö 
 ȑÑØÒɭà ÖɟÑ ßɮ]  

 2. ὓ ¾ɟ ¤¾ ¥Þɭ yεÕÙàÌɠ ÖɟÑ ßɮ ȒÅÞ¾ɟ 
 ȑÑØÒɭà ÖɟÑ ¾Ö Þɭ ¾Ö 1 ßɮ] 

 3. ÞÕɠ ὦɴ ᴙ ÍÎɟ η¾Þɠ Õɠ Ὡ ¾ɭ εÙ¤ Ὡ + 0 

 ÒØ yεÕÞȎØÍ ßɨÍɟ ßɮ ÅɮÞɭ  ὲᴼЊ   
 4. η¾Þɠ Õɠ ὦɴ ᴙ  ¾ɭ εÙ¤ Ὡ+ 0  ÒØ 

 yεÕÞȎØÍ Ñßɡɰ ßɨÍɟ ÅɮÞɭ  ὲᴼЊ+ ÅÔ Í¾ 
 Ὡ π Ñ ßɨ]  

 

91. Consider the linear system ὃὼ ὦ with 

  ὃ
ς ρ σ
ρ ς ς
σ ς ρ

 

  

 Let ὼ denote the ὲ  Gauss-Seidel iteration 

and Ὡ ὼ ὼ. Let ὓ be the corresponding 

matrix such that Ὡ ὓὩȟ    ὲ π. Which 

of the following statements are necessarily 

true? 

 1. all eigenvalues of ὓ have absolute value 

 less than 1 

 2. there is an eigenvalue of ὓ with absolute 

 value at least 1 

 3. Ὡ  converges to 0 as ὲᴼЊ for all 

  ὦɴ ᴙ and any Ὡ 

 4. Ὡ does not converge to 0 as ὲᴼЊ for 

 any ὦɴ ᴙ  unless Ὡ π 
 

92. ʬθÛÍɠ× ¾ɨȏÈ ¾ɥ zɰ-y-Þ-    

ψ
‬ᾀ

‬ὼ
ς
‬ᾀ

‬ὼ‬ώ
σ
‬ᾀ

‬ώ
π 

ÒØ θÛÃɟØʃ] Íɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ?  

 1. ÞÖɠ¾ØÌ ÏɡÁxÛȗĕ Íɠ× ßɮ]   

 2. ÞÖɠ¾ØÌ yȑÍÒØθÛÙȑ×¾ ßɮ]   

 3. Ħ Ûɭċ Ä yÛ¾ÙÑɠ× ÓÙÑʇ Ὢ ÍÎɟ Ὣ ¾ɭ εÙ¤ 
 ģ ×ɟÒ¾ ßÙ ßɮ  ᾀ Ὢώ Ὣώ  

 4. Ħ Ûɭċ Ä yÛ¾ÙÑɠ× ÓÙÑʇ Ὢ ÍÎɟ Ὣ ¾ɭ εÙ¤ 
 ģ ×ɟÒ¾ ßÙ ßɮ  ᾀ Ὢώ Ὣώ   

 

92. Consider the second order PDE   

ψ
‬ᾀ

‬ὼ
ς
‬ᾀ

‬ὼ‬ώ
σ
‬ᾀ

‬ώ
π 

Then which of the following are correct?  

 1. the equation is elliptic  

 2. the equation is hyperbolic  

3. the general solution is ᾀ Ὢώ

Ὣώ , for arbitrary differentiable 

functions Ὢ and Ὣ 

4. the general solution is ᾀ Ὢώ

Ὣώ , for arbitrary differentiable 

functions Ὢ and Ὣ 

 

93. ÙŐɟɰÅ ÞÖɠ¾ØÌ  ὼ ώ ὼ ώᾀ 
ÒØ θÛÃɟØʃ] ȏÏ×ɭ À×ɭ ÞÖɠ¾ØÌ ¾ɟ ģ ×ɟÒ¾ ßÙ ßɮ  

 1. Ὂ ȟ π  η¾Þɠ Ħ Ûɭċ Ä yÛ¾ÙÑɠ× 
 ÓÙÑ Ὂ ¾ɭ εÙ¤]     

 2. Ὂ ȟ π η¾Þɠ Ħ Ûɭċ Ä 
 yÛ¾ÙÑɠ× ÓÙÑ Ὂ ¾ɭ εÙ¤]     
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 3. ᾀ Ὢ   η¾Þɠ Ħ Ûɭċ Ä yÛ¾ÙÑɠ× 
 ÓÙÑ Ὢ ¾ɭ εÙ¤]     

 4. ᾀ ὼώ Ὢ   η¾Þɠ Ħ Ûɭċ Ä yÛ¾ÙÑɠ× 
 ÓÙÑ Ὢ ¾ɭ εÙ¤]    

 

93. Consider the Lagrange equation  ὼ

ώ ὼ ώᾀ. Then the general solution 

of the given equation is  

 

 1. Ὂ ȟ π for an arbitrary 

 differentiable function Ὂ   

 2. Ὂ ȟ π for an arbitrary 

 differentiable function Ὂ    

 3. ᾀ Ὢ   for an arbitrary 

 differentiable function Ὢ   

 4. ᾀ ὼώ Ὢ   for an arbitrary 

 differentiable function Ὢ   

 

94. ÞɠÖɟ ŢȑÍÔɰÐʇ ώπ ώρ ώ ρ ×ȓĆ Í ¤¾ 
ÞɠÖɟ ÖɟÑ ÞÖĦ ×ɟ 'Þɠ Öɟ Þ( Ὢὼ ÒØ 
θÛÃɟØʃ+ Åßɟɰ πȟρ ÒØ Ὢ ¤¾ ÛɟĦ ÍθÛ¾ ÞɰÍÍ 
ÓÙÑ ßɮ] Íɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1. Ţĕ ×ɭ¾ Ὢ ¾ɭ εÙ¤ Ïɡ À×ɠ Þɠ Öɟ Þ ¾ɟ ¤¾ 
 yʬθÛÍɠ× ßÙ ßɮ]  

 2. ¾ȓÄ Ὢ ¾ɭ εÙ¤ Ïɡ À×ɠ Þɠ Öɟ Þ ¾ɟ ¾ɨ|  
 yʬθÛÍɠ× ßÙ Ñßɡ ßɮ] 

 3. Ïɡ À×ɠ Þɠ Öɟ Þ ¾ɟ ßÙ ßɮ   

  ώὼ  ᷿ ὼ ὸ ὪὸὨὸ ᷿ ὸ ὼ ὼὸὪὸὨὸ 

 4. Ïɡ À×ɠ Þɠ Öɟ Þ ¾ɟ ßÙ ßɮ  

  ώὼ  ᷿ ὼ ὸ ὼὸὪὸὨὸ ᷿ ὼὸὪὸὨὸ  

 

94. Consider a boundary value problem (BVP)  

Ὢὼ with boundary conditions ώπ

ώρ ώ ρȟ where Ὢ is a real-valued 

continuous function on πȟρ.  Then which of 

the following are true? 

 1. the given BVP has a unique solution for 

 every Ὢ 

 2. the given BVP does not have a unique 

 solution for some Ὢ 

 3. ώὼ  ᷿ ὼ ὸ ὪὸὨὸ ᷿ ὸ ὼ ὼὸὪὸὨὸ 

 is a solution of the given BVP 

 4. ώὼ  ᷿ ὼ ὸ ὼὸὪὸὨὸ ᷿ ὼὸὪὸὨὸ 

 is a solution of the given BVP 

95. yÛ¾Ù ÞÖɠ¾ØÌ  ςÔÁÎὼ ώ π 

 ÒØ θÛÃɟØʃ+ Åɨ  ȟ  ÒØ ÒȎØÕɟθÝÍ ßɮ]  
ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1. ώπ ώ π ρ ÍÎɟ ώ ςρ  
 ¾ɭ ÞɟÎ ×ɟÎɟÍÎ ¤¾ ßÙ ώ ώὼ ßɮ]  

 2. ώπ ρȟ ώ π ρ ÍÎɟ  

  ώ ςρ  ¾ɭ ÞɟÎ ×ɟÎɟÍÎ ¤¾ 
 ßÙ ώ ώὼ ßɮ]  

 3. ¾ɨ| Õɠ ßÙ ώ ώὼ+  ώ π ώπ ¾ɟ 
 ÞÖɟÐɟÑ ¾ØÍɟ ßɮ]  

   4. ×ȏÏ ώ ÍÎɟ ώ Ïɨ ßÙ ßʅ Íɨ ¾ȓÄ 
 ὥȟὦȟὧȟὨᶰᴙ ¾ɭ εÙ¤  

  ὥὼὦώ ὧὼὨώ ßɮ]    

 

95. Consider the differential equation 

  ςÔÁÎὼ ώ π 

 defined on ȟ . Which among the 

following are true? 

 1. there is exactly one solution  ώ ώὼ 

 with ώπ ώ π ρ and 

   ώ ςρ  

 2. there is exactly one solution  ώ ώὼ 

 with ώπ ρȟώ π ρ and 

   ώ ςρ  

 3. any solution ώ ώὼ satisfies 

   ώ π ώπ 

 4. if ώ and ώ are any two solutions then 

 ὥὼὦώ ὧὼὨώ for some 

 ὥȟὦȟὧȟὨᶰᴙ 

 

96. ŢÎÖ ¾ɨȏÈ ¾ɭ yÛ¾Ù ÞÖɠ¾ØÌʇ ¾ɭ ¤¾ Íɰŝ ¾ɭ 

ÔɟØɭ Öʃ θÛÃɟØʃ9 ὼὸ
ώὸ

  
ὼὸ  ώὸ
ώὸ

 

ßÙ ÞÖȒĥÈ ¾ɥ θÛĦ ÍȗȑÍ {ÞÞɭ ¾ɥ ÅɟÍɠ ßɮ9   

 1. 
π    
 Ὡ   

 ÍÎɟ Ὡ 
π  

 

 2. 
Ὡ
π

 ÍÎɟ ÃÏÓÈὸ 
 Ὡ     

 

 3. 
Ὡ
ς Ὡ   ÍÎɟ ÓÉÎÈὸ 

 Ὡ     
 

 4. 
Ὡ
π

 ÍÎɟ Å Ὡ  

 Ὡ     
 

 

96. Consider a system of first order differential 

equations    
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Ὠ

Ὠὸ

ὼὸ
ώὸ

  
ὼὸ  ώὸ
ώὸ

 

The solution space is spanned by 

 1. 
π    
 Ὡ   

 and 
Ὡ 
π  

 

 2. 
Ὡ
π

 and 
ÃÏÓÈὸ 
 Ὡ     

 

 3. 
Ὡ
ς Ὡ   and 

ÓÉÎÈὸ 
 Ὡ     

 

 4. 
Ὡ
π

 and 
Å Ὡ  

 Ὡ     
 

 

97. ÖɟÑʃ η¾ ὄ ὼȟὼ ᶰᴙ ὼ ὼ ρ, 

ÍÎɟ ÖɟÑʃ η¾  

 ὅ ὄȠ ᴙ  όᶰὅ ὄȠᴙ όὼȟὼ

ὼȟὼ ȟὼȟὼ ᶰ  ‬ὄ ¾ɭ εÙ¤-  
           ÖɟÑʃ η¾ ό όȟό  ÍÎɟ ÒȎØÕɟθÝÍ ¾Øʃ η¾   

ὐḊὅ ὄȠᴙ ᴼᴙ  

ὐό  
ЋÕ

‬ὼ

ЋÕ

‬ὼ

ЋÕ

‬ὼ

ЋÕ

‬ὼ
ὨὼὨὼ 

 ʬÛɟØɟ] Íɨ 

 1. ę ×ȕÑ¾ ὐόȡόᶰὅ ὄȠᴙ π 

 2. ÞÕɠ όɴ ὅὍὨ
ς ὄȠᴙς  ¾ɭ εÙ¤ ὐό π ßɮ]  

 3. yÒȎØεÖÍ9 yÑɭ¾  όᶰὅ ὄȠᴙ  ¾ɭ εÙ¤ 
 ὐό  ρ ßɮ]  

 4. ÞÕɠ ό  ɴὅ ὄȠᴙ  ¾ɭ εÙ¤  ὐό “ ßɮ] 

 

97. Let ὄ ὼȟὼ ᶰᴙ ὼ ὼ ρ, and let 

 ὅ ὄȠ ᴙ  όᶰὅ ὄȠᴙ όὼȟὼ

ὼȟὼ  ÆÏÒ ὼȟὼ ᶰ  ‬ὄ. 

           Let ό όȟό  and define ὐḊὅ ὄȠᴙ ᴼ
ᴙ by 

ὐό  
ЋÕ

‬ὼ

ЋÕ

‬ὼ

ЋÕ

‬ὼ

ЋÕ

‬ὼ
ὨὼὨὼ 

 Then, 

 

 1. ÉÎÆὐόȡόᶰὅ ὄȠᴙ π 

 2. ὐό πȟ  for all όᶰὅ ὄȠᴙ  

 3. ὐό  ρȟ for infinitely many  

  όᶰὅ ὄȠᴙ  

 4. ὐό “ȟ for all ό  ɴὅ ὄȠᴙ  

 

98. ÖɟÑʃ η¾ • ÞÖɟ¾Ù ÞÖɠ¾ØÌ  

ρ

ς
•ὼ  Ὡ •ώὨώ ὼ    π ὼ ρ 

 ¾ɟ ßÙ ßɮ] Íɨ  

 1. •π  ςπὩ ψ 
 2. •π  ςπὩ ψ 
 3. •ρ  ςςψὩ 
 4. •ρ  ςςψὩ  

 

98. Let • be the solution of the integral equation 

   

ρ

ς
•ὼ  Ὡ •ώὨώ ὼ    π ὼ ρ 

 Then 

 1. •π  ςπὩ ψ 
 2. •π  ςπὩ ψ 
 3. •ρ  ςςψὩ 
 4. •ρ  ςςψὩ  

 

99. ¤¾ Üȕę ×ɭÍØ+ ÁɟÍ yκÐ¾ Þɭ yκÐ¾  2  Í¾ ¾ɭ 
ÛɟĦ ÍθÛ¾ ÖɟÑ ÔßȓÒÏ ÓÙÑ  ὴὼ ὥ

ὥὼ ὥὼ ÒØ θÛÃɟØʃ] ÖɟÑʃ η¾ ώ ώὼ 

ÞÖɟ¾Ù ÞÖɠ¾ØÌ    

ώ ὴὼ  ώὸÓÉÎὼ ὸὨὸ  

 ¾ɟ ¤¾ ßÙ ßɮ] ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ 
zÛĤ ×¾Í9 Þßɡ ßʅ? 

 1. ώὼ ÁɟÍ ς ¾ɟ ¤¾ ÔßȓÒÏ ÓÙÑ ßɮ]  

 2. ώὼ ÁɟÍ  τ ¾ɟ ¤¾ ÔßȓÒÏ ÓÙÑ ßɮ]  
 3. ×ȏÏ ὥ π ÍÎɟ ὥ ςὥ πȟ Íɨ 

 ώ π π ßɮ]   

 4. ×ȏÏ  ὥ π ÍÎɟ ὥ ςὥ πȟ Íɨ 
 ώ π π ßɮ] 

 

99. Consider a non-zero, real-valued polynomial 

function ὴὼ ὥ ὥὼ ὥὼ of degree 

at most 2.  Let ώ ώὼ be a solution of the 

integral equation 

ώ ὴὼ  ώὸÓÉÎὼ ὸὨὸ  

 Which of the following statements are 

necessarily correct? 

 1. ώὼ is a polynomial function of degree ς 

 2. ώὼ is a polynomial function of degree τ 
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 3. If ὥ π and ὥ ςὥ πȟ then ώ π π 

 4. If ὥ π and ὥ ςὥ πȟ then ώ π π 

 

100. ÖɟÑʃ η¾ Ὅȡὅ πȟρᴼᴙ ÒȎØÕɟθÝÍ ßɨÍɠ ßɮ 

Ὅόḧ
ρ

ς
 ό ὸ τ“όὸ Ὠὸ 

 ßÖ Í× ¾ØÍɭ ßʅ η¾ 
ὖ άḊ ÉÎÆὍόȡό‭ὅ πȟρȡόπ όρ π 

 ÖɟÑʃ η¾ ὖ  Þɭ ÞɰÀÍ ¦×ÙØ-ÙŐɟɰÅ ÞÖɠ¾ØÌ ¾ɟ 
ÞÖɟÐɟÑ ό‭ὅ πȟρ ¾ØÍɟ ßɮ] Íɨ  

 1. ά Њ yÎɟxÍn    Ὅ ÑɠÃɭ Þɭ ÒȎØÔʬÐ Ñßɡɰ ßɮ]  

 2. ά‭ᴙȟ Ὅό ά ¾ɭ ÞɟÎ   

 3. ά‭ᴙȟ Ὅό ά ¾ɭ ÞɟÎ 

 4. ά‭ᴙȟ Ὅό ά ¾ɭ ÞɟÎ 

 

100. Let Ὅȡὅ πȟρᴼᴙ be defined as 

Ὅόḧ
ρ

ς
 ό ὸ τ“όὸ Ὠὸ 

 Let us set 

 ὖ άḊ ÉÎÆὍόȡό‭ὅ πȟρȡόπ όρ π 

 Let ό‭ὅ πȟρ satisfy the Euler-Lagrange 

Equation associated with ὖ.  Then 

 1. ά Њ i.e. Ὅ is not bounded below 

 2. ά‭ᴙȟ with Ὅό ά 

 3. ά‭ᴙȟ with Ὅό ά 

 4. ά‭ᴙȟ with Ὅό ά 

 

101. ÖɟÑʃ η¾ ὢ όᶰὅ πȟρ όπ π ÍÎɟ 
ÖɟÑʃ η¾ Ὅȡὢᴼᴙ ÒȎØÕɟθÝÍ ßɨÍɠ ßɮ 
Ὅό  ᷿ ό ὸ  όὸ Ὠὸ ʬÛɟØɟ] ȑÑĞ Ñ 
Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ] ? 

 1. Ὅ  ÑɠÃɭ ÒȎØÔʬÐ ßɮ]  

 2. Ὅ  ÑɠÃɭ ÒȎØÔʬÐ Ñßɡɰ ßɮ] 

 3. Ὅ  yÒÑɭ ę ×ȕÑ¾ ÒØ ÒßȓɰÃÍɟ ßɮ]  
 4. Ὅ  yÒÑɭ ę ×ȕÑ¾ ÒØ ÒßȓɰÃÍɟ Ñßɡɰ ßɮ] 
 

101. Let ὢ όᶰὅ πȟρ όπ π and let 

Ὅȡὢᴼᴙ be defined as 

Ὅό  ό ὸ  όὸ Ὠὸ 

 Which of the following are correct? 

 1. Ὅ  is bounded below 
 2. Ὅ  is not bounded below 

 3. Ὅ  attains its infimum 

 4. Ὅ  does not attain its infimum 

102. Ὢᶰὅπȟρ ÍÎɟ ὲ ρ ¾ɭ εÙ¤+ ÖɟÑʃ η¾  ÞÖɟ¾Ù 
ὍὪ ᷿ὪὼὨὼ ¾ɟ ¤¾ ÞȒęÑ¾ÈÑ 

 ὝὪ Ὢπ Ὢρ В Ὢ  ßɮ] 
ȑÑĞ Ñ ÓÙÑʇ  Ὢ Öʃ Þɭ η¾Þ¾ɭ  εÙ×ɭ ὝὪ ὍὪ 
ßɮ? 

 1. ρ ÓÉÎς“ὲὼ 
 2. ρ ÃÏÓς“ὲὼ 
 3. ÓÉÎς“ὲὼ 
 4. ÃÏÓς“ὲ ρὼ 

 

102. For Ὢɴ ὅπȟρ and ὲ ρȟ  

 let ὝὪ Ὢπ Ὢρ В Ὢ  

be an approximation of the integral 

 ὍὪ ᷿ὪὼὨὼ. For which of the 

following functions Ὢ is ὝὪ ὍὪ? 

 1. ρ ÓÉÎς“ὲὼ 
 2. ρ ÃÏÓς“ὲὼ 
 3. ÓÉÎς“ὲὼ 
 4. ÃÏÓς“ὲ ρὼ 

 

 

UNIT-4 

 

103. η¾Þɠ ¾ɨÜɠ ÞÖȒĥÈ ÒØ θÛÃɟØʃ ȒÅÞ¾ɟ Ţɟȑ×¾Íɟ 
ÁÑĕ Û ÓÙÑ ßɮ 

Ὢ ὼ
ρ

“ρ ὼ —
ȟЊ ὼ ЊȟЊ — ЊȢ 

 ÖɟÑʃ η¾ ὢȟὢȟȣȟὢ  }ÒØɨĆ Í ÞÖȒĥÈ Þɭ 
ȑÑ¾ɟÙɟ À×ɟ ¤¾ ŢȑÍÏÜx ßɮ] — ¾ɭ ȑÑĞ Ñ 
θÛĤ ÛɟĦ ×Íɟ yɰÍØɟÙʇ Öʃ Þɭ η¾Ñ¾ɟ θÛĤ ÛɟĦ ×Íɟ 
ÀȓÌɟɰ¾ ρ ‌ π ‌ ρ ßɮ? 

 

 1. ὢ ÔÁÎ ȟ ὢ ÔÁÎ  

 2. ÔÁÎ ȟ ÔÁÎ  

 3. ÔÁÎ ȟ ÔÁÎ  

 4. 
 

ÔÁÎ ȟ
 

ÔÁÎ  

 

103. Consider a Cauchy population with probability 

density function 

 

Ὢ ὼ
ρ

“ρ ὼ —
ȟЊ ὼ ЊȟЊ — ЊȢ 
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 Let ὢȟὢȟȣȟὢ  be a random sample from the 

above population. Which of the following 

confidence intervals for — have confidence 

coefficient ρ ‌ π ‌ ρ? 

 

 1. ὢ ÔÁÎ ȟ ὢ ÔÁÎ  

 2. ÔÁÎ ȟ ÔÁÎ  

 3. ÔÁÎ ȟ ÔÁÎ  

 4. 
 

ÔÁÎ ȟ
 

ÔÁÎ  

104. ÖɟÑʃ η¾ ὢ  Ħ ÛÍɰŝ ×ɟȸȒċÄ¾ ÃØʇ ¾ɟ ¤¾ 
yÑȓŎÖ ßɮ Åßɟɰ  ὢ  ¾ɟ ÔɰÈÑ ŢÞɟÖɟę ×+ ÖɟĘ × ‘ 

ÍÎɟ ŢÞØÌ ὲ ßɮ+  ὲ ρȟςȟȣ ¾ɭ εÙ¤] 
ÒȎØÕɟθÝÍ ¾Øʃ η¾  

 ὢ
В ὢ

ὲ
  ÍÎɟ   Ὓ

ὢ

Ὥ

ρ

Ὥ
 

 ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ? 

 

 1. Ò×ɟxĚ ÍÍ9 ÔȗßÍ ὲ ¾ɭ εÙ¤  

  Ὁὢ  ὉὛ  ßɮ]   

 2. Ò×ɟxĚ ÍÍ9 ÔȗßÍ ὲ ¾ɭ εÙ¤  

  6ÁÒὛ  6ÁÒὢ  ßɮ] 

 3. ‘ ¾ɭ εÙ¤ ὢ yθÛØɨÐɠ ßɮ]   

 4. ‘ ¾ɭ εÙ¤ ὢ Ò×ɟxĚ Í ßɮ]   

 

104. Let ὢ  be a sequence of independent 

random variables where the distribution of ὢ  

is normal with mean ‘ and variance ὲ for 

 ὲ ρȟςȟȣ Define 

 ὢ
В ὢ

ὲ
  ÁÎÄ  Ὓ

ὢ

Ὥ

ρ

Ὥ
 

 

 Which of the following are true? 

 

 1. Ὁὢ  ὉὛ  for sufficiently large ὲ 

 2. 6ÁÒὛ  6ÁÒὢ  for sufficiently large ὲ 

 3. ὢ  is consistent for ‘ 

 4. ὢ  is sufficient for ‘ 

 

105. ÖɟÑʃ η¾ ὢȟὢȟȣȟὢ  Ţɟȑ×¾Íɟ ÁÑĕ Û ÓÙÑ ×ɟ 
Ţɟȑ×¾Íɟ şģ ×ÖɟÑ ÓÙÑ Ὢ ὼ Þɭ ȑÑ¾ɟÙɟ À×ɟ 

¤¾ ×ɟȸȒċÄ¾ ŢȑÍÏÜx ßɮ] ÒȎØÕɟθÝÍ ¾Øʃ 

ί  В ὢ ὢ ȟ Åßɟɰ ὢ

В ὢ ßɮ] Íɨ  ί  yεÕÑÍ ßɮ — ¾ɭ εÙ¤ ×ȏÏ  

 1. Ὢ ὼ Ὡ
Ȧ
ȟὼ πȟρȟςȟȣÍÎɟ — π 

 2. Ὢ ὼ
Ѝ Ѝ

Ὡ  ȟ Њ ὼ Њȟ— π 

 3. Ὢ ὼ Ὡ  ȟὼ πȟ— π 

 4. Ὢ ὼ —Ὡ ȟὼ πȟ— π 

 

105. Let ὢȟὢȟȣȟὢ  be a random sample from 

Ὢ ὼ, a probability density function or a 

probability mass function. Define ί

 В ὢ ὢ ȟ where ὢ В ὢ. 

Then ί is unbiased for — if 

 1. Ὢ ὼ Ὡ
Ȧ
ȟὼ πȟρȟςȟȣÁÎÄ — π 

 2. Ὢ ὼ
Ѝ Ѝ

Ὡ  ȟ Њ ὼ Њȟ— π 

 3. Ὢ ὼ Ὡ  ȟὼ πȟ— π 

 4. Ὢ ὼ —Ὡ ȟὼ πȟ— π 

 

106. ὲ ρ ¾ɭ εÙ¤ ÖɟÑʃ η¾  ὢ  ÖɟĘ × ὲ  ¾ɟ ¤¾ 
Ě ÛɟÞʇ ×ɟȸȒċÄ¾ ÃØ ßɮ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ  

  

Ѝ
᷿ Ὡ Ⱦ Ὠὼ ¾ɭ ÞÖɟÑ ßɮ?  

ρȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ρ  

ςȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ρ  

σȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ρ  

τȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ς  

 

106. For ὲ ρȟ let ὢ  be a Poisson random 

variable with mean ὲ. Which of the 

following are equal to 

ρ 

Ѝς“
Ὡ Ⱦ Ὠὼ 

ρȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ρ  

ςȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ρ  

σȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ρ  

τȢ    ÌÉÍ
ᴼ
ὖὢ ὲ ς  
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107. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1. ×ȏÏ ὢ ÍÎɟ ὣ+  ὔπȟρ ßɮ+ Íɨ  
Ѝ

 ὔπȟρ ßɮ] 

 2. ×ȏÏ ὢ ÍÎɟ ὣ Ħ ÛÍɰŝ ὔπȟρ  ßʅ Íɨ  ¾ɟ 
   ὸ-ÔɰÈÑ ßɮ]  

 3. ×ȏÏ ὢ ÍÎɟ ὣ Ħ ÛÍɰŝ ¤¾ÞÖɟÑ πȟρ ßʅ+ Íɨ  
    ¤¾ÞÖɟÑ πȟρ ßɮ]  

 4. ×ȏÏ ὢ ʬθÛÒÏ ὲȟὴ ßɮ Íɨ  ὲ ὢ ʬθÛÒÏ 
 ὲȟρ ὴ ßɮ]   

 

107. Which of the following are correct? 

 1. if ὢ and ὣ are ὔπȟρ then 
Ѝ

 is ὔπȟρ 

 2. if ὢ and ὣ are independent ὔπȟρ then  

 has ὸ-distribution 

 3. if ὢ and ὣ are independent Uniform πȟρ 

 then   is Uniform πȟρ 

 4. if ὢ is Binomial ὲȟὴ then ὲ ὢ is 

 Binomial ὲȟρ ὴ 

 

108. ÒɟɰÃ yÛĦ Îɟ×ʃ ρȟςȟσȟτȟυ ÍÎɟ ¤¾ ÞɰŎÖÌ zģ ×ȕß  

  ὖ

ở

Ở
Ở
Ở
Ở
ờ

π π π

π π π

π π π

π π π Ợ

ỡ
ỡ
ỡ
ỡ
Ỡ

 

  

 ×ȓĆ Í ¤¾ Öɟ¾ɼÛ Ŭɰ¿Ùɟ ÒØ θÛÃɟØʃ] ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1. 3 ÍÎɟ 1 ¤¾ ßɡ ÞɰŎɟÖɠ ÛÀx Öʃ ßʅ]  

 2. 1 ÍÎɟ 4 ¤¾ ßɡ ÞɰŎɟÖɠ ÛÀx Öʃ ßʅ] 

 3. 4 ÍÎɟ 2  ¤¾ ßɡ ÞɰŎɟÖɠ ÛÀx Öʃ ßʅ] 

 4. 2 ÍÎɟ 5 ¤¾ ßɡ ÞɰŎɟÖɠ ÛÀx Öʃ ßʅ]   

 

108. Consider a Markov chain with five states 

ρȟςȟσȟτȟυ and transition matrix 

 

  ὖ

ở

Ở
Ở
Ở
Ở
ờ

π π π

π π π

π π π

π π π Ợ

ỡ
ỡ
ỡ
ỡ
Ỡ

 

  

 Which of the following are true? 

 1. 3 and 1 are in the same communicating class 

 2. 1 and 4 are in the same communicating class 

 3. 4 and 2 are in the same communicating class 

 4. 2 and 5 are in the same communicating class 

 

109. ÖɟÑʃ η¾ 1 ¾ɭ ÞÖɟÑ  3 ŢθÛȒĥÈ×ɟɰ ÍÎɟ 0 ¾ɭ 
ÞÖɟÑ 6 ŢθÛȒĥÈ×ɟɰ ×ȓĆ Í σ σ  zģ ×ȕßʇ ¾ɭ 
ÞÖȓċ Ã× Ὓ ßɮ]    ÞÖȓċ Ã× Ὓ  Þɭ ¤¾ zģ ×ȕß ὓ 

¤¾ÞÖɟÑÍ9 ×ɟȸȒċÄ¾Í9 ÃȓÑɟ ÅɟÍɟ ßɮ] Íɨ  
 1. ὖὓ ģ ×ȓĕ ŎÖÌɠ× ßɮ  

 2. ὖὓ ¾ɥ ÅɟȑÍ ρ ßɮ  

 3. ὖὓ Íĕ ÞÖ¾ ßɮ  

 4. ὖyÑȓØɭ¿ὓ π  

 

109. Let Ὓ be the set of all σ σ matrices having 3 

entries equal to 1 and 6 entries equal to 0.  A 

matrix ὓ is picked uniformly at random from 

the set Ὓ. Then 

 1. ὖὓ ÉÓ ÎÏÎÓÉÎÇÕÌÁÒ 

 2. ὖὓ ÈÁÓ ÒÁÎË ρ  

 3. ὖὓ ÉÓ ÉÄÅÎÔÉÔÙ 

 4. ὖÔÒÁÃÅὓ π  

 

110. ÖɟÑʃ η¾ ὃȟὄȟὅ ¤¾ ÞɟÛx Ţɟȑ×¾Íɟ ÞÖȒĥÈ Öʃ 
ÁÈÑɟ×ʃ ßʅ  

 ὖὃ πȢς      ὖὄ  πȢς          ὖὅ  πȢσ 
 ὖὃ᷊ὄ πȢρ          ὖὃ᷊ὅ

πȢρ     ὖὄ᷊ὅ πȢρ 

 ¾ɭ ÞɟÎ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ ὖὃ᷾ὄ᷾ὅ ¾ɭ 
ÞɰÕɟģ × ÖɟÑ ßʅ? 

 1. 0.5   2.  0.3 

 3. 0.4   4.  0.9 

 

110. Suppose ὃȟὄȟὅ are events in a common 

probability space with 

 ὖὃ πȢς         ὖὄ  πȢς        ὖὅ  πȢσ 
 ὖὃ᷊ὄ πȢρ          ὖὃ᷊ὅ

πȢρ          ὖὄ᷊ὅ πȢρ 
 Which of the following are possible values of 

ὖὃ᷾ὄ᷾ὅ? 

 1. 0.5   2.  0.3 

 3. 0.4   4.  0.9 

 

111. ¤¾ ὓȾὓȾρ ¾ÍɟØ ÒØ θÛÃɟØʃ+ ȒÅÞ¾ɭ 
yɰÍØɟÀÖÑ ÞÖ× ¾ɟ ÖɟĘ ×   ¾ɭ ÞɟÎ ¤¾ 
ÃØÁɟÍɟɰ¾ɥ ÔɰÈÑ ßɮ ÍÎɟ ÞɭÛɟ¾ɟÙ ÖɟĘ ×   ¾ɭ 
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ÞɟÎ ¤¾ ÃØÁɟÍɟɰ¾ɥ ÔɰÈÑ ßɮ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ 
Þßɡ ßʅ? 

 1. ×ȏÏ π ‗ ‘ ßɮ Íɨ ¾ÍɟØ ÙɰÔɟ| ¾ɟ ÞɠÖɟɰÍ 
 ÔɰÈÑ Ě ÛɟÞʇ ‘ ‗ ßɮ]   

 2. ×ȏÏ π ‗ ‘ ßɮ Íɨ ¾ÍɟØ ÙɰÔɟ| ¾ɟ ÞɠÖɟɰÍ 
 ÔɰÈÑ Ě ÛɟÞʇ ‗ ‘ßɮ]   

 3. ×ȏÏ π ‗ ‘ ßɮ Íɨ ¾ÍɟØ ÙɰÔɟ| ¾ɟ ÞɠÖɟɰÍ 
 ÔɰÈÑ č ×ɟεÖÍɠ× ßɮ]  

 4. ×ȏÏ π ‘ ‗ ßɮ Íɨ ¾ÍɟØ ÙɰÔɟ| ¾ɟ ÞɠÖɟɰÍ 
 ÔɰÈÑ č ×ɟεÖÍɠ× ßɮ]  

 

111. Consider an ὓȾὓȾρ queue with interarrival 

time having exponential distribution with  

mean  and service time having exponential 

distribution with mean  Ȣ Which of the 

following are true? 

 1. if π ‗ ‘ then the queue length has 

 limiting distribution Poisson ‘ ‗ 

 2. if π ‘ ‗ then the queue length has 

 limiting distribution Poisson ‗ ‘ 

 3. if π ‗ ‘ then the queue length has 

 limiting distribution which is geometric 

 4. if π ‘ ‗ then the queue length has 

 limiting distribution which is geometric 

 

112. η¾Þɠ Ïȕ¾ɟÑ Öʃ Őɟß¾ʇ ¾ɟ zÀÖÑ ÍɠūÍɟ ‗ ς 

×ȓĆ Í ¤¾ Ě ÛɟÞʇ ŢηŎ×ɟ ßɮ] ÖɟÑʃ η¾ ÞÖ× 
yɰÍØɟÙ ρȟς ¾ɭ ÏɩØɟÑ ŢÛɭÜ ¾ØÍɭ Őɟß¾ʇ η¾ 
Þɰć ×ɟ ὢ ßɮ ÍÎɟ ÞÖ× yɰÍØɟÙ υȟρπ  ¾ɭ ÏɩØɟÑ 
ŢÛɭÜ ¾ØÍɭ Őɟß¾ʇ ¾ɥ Þɰć ×ɟ ὣ ßɮ] ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1. ὖὢ π ὢ ὣ ρς   

 2. ὢ ÍÎɟ ὣ Ħ ÍÛɰŝ ßʅ  

 3. ὢ ὣ ŢɟÃÙ 6 ×ȓĆ Í Ě ÛɟÞʃ ßɮ]   

 4. ὢ  ὣ ŢɟÃÙ 8 ×ȓĆ Í Ě ÛɟÞʃ ßɮ]   

 

112. Arrival of customers in a shop is a Poisson 

process with intensity ‗ ς. Let ὢ be the 

number of customers entering during the time 

interval ρȟς and let ὣ be the number of 

customers entering during the time interval 

υȟρπ.  Which of the following are true? 

 1. ὖὢ π ὢ ὣ ρς   

 2. ὢ and ὣ are independent 

 3. ὢ ὣ is Poisson with parameter 6 

 4. ὢ  ὣ is Poisson with parameter 8 

113. ÞÖ× π ÒØ ŢɟØɰεÕÍ ¤¾ ÅɠÛÑ ÒØɡàÌ Ţ×ɨÀ Öʃ 
ÔɠÞ ÞÛxÎɟÞÖɟÑ ÛĦ Íȓ×ʃ Ø¿ɠ ÅɟÍɠ ßʅ] ÛĦ Íȓ̈ɰ 
¾ɥ θÛÓÙÍɟ ÞÖ× ¤¾ ŎÖÔʬÐ ÍØɡ¾ɭ Þɭ yɰη¾Í 
η¾×ɭ ÅɟÍɭ ßɮ] ×ȏÏ ÞÕɠ ÛĦ Íȓ×ʃ θÛ÷Ù ßɨ ÅɟÍɠ 
ßʅ+ ×ɟ ÅÔ ¤¾ ÒȕÛx ȑÑÐɟxȎØÍ Ὕ π ÒØ ÞÖ× 
ÒßȓɰÃÍɟ ßɮ+ ÏɨÑʇ Öʃ Åɨ Õɠ ÒßÙɭ ÁÈÍɟ ßɮ ÍÔ 
Ţ×ɨÀ ȼ¾ ÅɟÍɟ ßɮ] ×ȏÏ Ţɟ×ɨκÀ¾ ÛĦ Íȓ̈ɰ ¾ɭ 
z×ȓ¾ɟÙ ÖɟĘ ×  —, Åßɟɰ  π — ρπ ßɮ+ ×ȓĆ Í 
¤¾ Ħ ÛÍɰŝ ÞÛxÎɟÞÖɟÑ ÔɰȏÈÍ ÃØÁɟÍɟɰ¾ɥ 
×ɟȸȒċÄ¾ ÃØ ßʅ+ Íɨ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ 
Þßɡ ßʅ? 

 1.  — ¾ɭ y Þɰ z ¾ɟ yȒĦÍĕ Û ßÖɭÜɟ ßɮ]  

 2. — ¾ɭ y Þɰ z ¾ɭ yȒĦÍĕ Û ¾ɭ ßɨÑɭ ¾ɥ 
 zÛĤ ×¾Íɟ Ñßɡɰ ßɮ]  

 3. — ¾ɟ y Þɰ z+ ×ȏÏ }Þ¾ɟ yȒĦÍĕ Û ßɮ Íɨ 
 Ûß —  ¾ɟ ¤¾ yÑεÕÑÍ z¾ÙÅ ßɮ]  

 4. — ¾ɟ y Þɰ z+ ×ȏÏ }Þ¾ɟ yȒĦÍĕ Û ßɮ Íɨ 
 Ûß Ţɟȑ×¾Íɟ 1 ¾ɭ ÞɟÎ ÒȎØÔʬÐ ßɮ]  

 

113. Twenty identical items are put in a life testing 

experiment starting at time π. The failure times 

of the items are recorded in a sequential 

manner. The experiment stops if all the items 

fail or a pre-fixed time Ὕ π is reached, 

whichever is earlier. If the lifetimes of the items 

are independent identically distributed 

exponential random variables with mean —, 

where π — ρπ, then which of the following 

statements are correct? 

 1.  the MLE of — always exists 

 2. the MLE of — may not exist 

 3. the MLE of — is an unbiased estimator of 

 —, if it exists 

 4. the MLE of — is bounded with probability 

 1, if it exists 

  

114. ¤¾ Þɰ y ¿ɰ y   ὺȟὦȟὶȟὯȟ‗+ Ὧ υ ¾ɭ ÞɟÎ ÒØ 
θÛÃɟØʃ] ÖɟÑʃ η¾ ὔ ὲ  z×ÍÑ zģ ×ȕß ßɮ+ 
Åßɟɰ ὲ  ith ¿Ĕ Ê Öʃ ὮὸὬ  }ÒÃɟØ ¾ɭ Ţ¾È ßɨÑɭ 
¾ɥ Þɰć ×ɟ ßɮ+ ρ Ὥ ὺȟρ Ὦ ὦ. ÖɟÑʃ η¾ 
ὅ ὶὍ ὔὔȢ  ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡɰ ßɮ? 

 1. ὅ ¾ɟ ¤¾ yεÕÙàζÌ¾ ÖȕÙ π ßɮ]  

 2. ὔ ¾ɥ ÅɟȑÍ ὺ ßɮ]   

 3. }ÒØɨĆ Í Þɰ y ¿ɰ y ÞɰÔʬÐ ßɮ]  

 4. ὅ ¾ɟ yÑȓØɭ¿ 4ὦ ßɮ]   
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114. Consider a  ")"$ὺȟὦȟὶȟὯȟ‗ with Ὧ υ. 

Let ὔ ὲ  be the incidence matrix, 

where  ὲ  number of times ith treatment 

appears in jth block, ρ Ὥ ὺȟρ Ὦ ὦ. 

Let ὅ ὶὍ ὔὔ. Which of the following 

are true? 

 1. ὅ has a characteristic root π 
 2. rank of ὔ is ὺ 

 3. the above ")"$ is connected 

 4. trace of the ὅ is 4ὦ 
 

115. ÖɟÑʃ η¾ Ὧ ÞÖȕß ßʅ ÍÎɟ Ţĕ ×ɭ¾ Öʃ  ὔ Ùî¾ɭ 
ÜɟεÖÙ ßʅ] ßÖ {Ñ Ὧὔ Ùî¾ʇ ¾ɥ ÖɟĘ × z×ȓ ‘ 
¾ɟ z¾ÙÑ ¾ØÑɟ ÃɟßÍɭ ßʅ] ȒĦÎØ ¾Øʃ η¾ 
ρ ὲ ὔ+  ÍÎɟ ȑÑĞ Ñ Ïɨ ŢȑÍÃ×Ñ ×ɨÅÑɟ¨ɰ 
ÒØ θÛÃɟØʃ]  

I. ÞÕɠ Ὧὔ Ùî¾ʇ Öʃ Þɭ+ ȐÔÑɟ ŢȑÍĦ ÎɟÒÑ ¾ɭ+ 
 zÖɟÒ Ὧὲ ¾ɟ+ ¤¾ ÞØÙ ×ɟȸ ȒċÄ¾ ŢȑÍÏÜx 
 ȑÑ¾ɟÙʃ]  

II. Ὧ ÞÖȕßʇ Öʃ Þɭ Ţĕ ×ɭ¾ Þɭ zÖɟÒ ὲ ¾ɟ+ ȐÔÑɟ 
 ŢȑÍĦ ÎɟÒÑ ¾ɭ ¤¾ ÞØÙ ×ɟȸȒċÄ¾ ŢȑÍÏÜx 
 ȑÑ¾ɟÙʃ]  

 ÖɟÑʃ η¾ ὣ ÍÎɟ ὣ ŎÖÜ9 ÏɨÑʇ ×ɨÅÑɟ¨ɰ ¾ɭ 
yɰÍÀxÍ ŢȑÍÏÜx ÖɟĘ × z×ȓ ßʅ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-
Þɭ Þßɡ ßʅ? 

 1. Ὁὣ ‘ 

 2. Ὁὣ ‘ 

 3. ¾ȓÄ θÛÝ×ʇ Öʃ ŢÞØÌ ὣ+ ŢÞØÌ ὣ  Þɭ 
 ¾Ö ßɨ Þ¾Íɟ ßɮ]  

 4. ×ȏÏ ÞÕɠ Ħ ÍØ ÖɟĘ × ÞÖɟÑ ßɮ Íɨ  

   ŢÞØÌὣ ŢÞØÌὣὋ ßɮ]  

 

115. Suppose there are Ὧ groups each consisting of 

ὔ boys. We want to estimate the mean age ‘ 

of these Ὧὔ boys. Fix ρ ὲ ὔ and 

consider the following two sampling schemes. 

I. Draw a simple random sample without 

replacement of size Ὧὲ out of all Ὧὔ boys. 

II. From each of the Ὧ groups draw a simple 

 random sample with replacement of size ὲȢ  
 Let ὣ and ὣ be the respective sample mean 

ages for the two schemes. Which of the 

following are true? 

 1. Ὁὣ ‘ 

 2. Ὁὣ ‘ 

 3. 6ÁÒὣ may be less than 6ÁÒὣ  in some 

 cases 

 4. 6ÁÒὣ 6ÁÒὣ  if all the group means 

 are same 

 

116. ÖɟÑʃ η¾ ὢȟȣȟὢ  Ħ Û-ÞÛx-Ôɰ- ×ɟȸȒċÄ¾ ÞȏÏÜ ßʅ  

ὔ πȟɫ  Þɭ] ÖɟÑʃ η¾   Љɴ ᴙȟ 

Ὁ Љὢ ὢЉ ὧ ÍÎɟ Ὁ ὢ ὢ ὃ  

 ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ zÛĤ ×¾Í9 Þßɡ ßʅ?  

 1. ὧ ЉЉ 

 2. Љ В ὢ ὢ  Љ ¤¾ ¾ɟ|-ÛÀx ÔɰÈÑ ¾ɟ 
 yÑȓ¾ØÌ ¾ØÍɟ ßɮ]  

 3. ρ ὲ ὲ ρ ¾ɭ εÙ¤ Љ В ὢ ὢ  Љ 

 ÍÎɟ Љ В ὢ ὢ  Љ Ħ ÛÍɰŝÍ9 ÔɰȏÈÍ ßʅ]  

 4. ὃ ɫ 
 

116. Suppose ὢȟȣȟὢ  are i.i.d. random vectors from 

ὔ πȟɫȢ  Let  Љɴ ᴙȟὉВ Љὢ ὢЉ 

ὧ ÁÎÄ ὉВ ὢ ὢ ὃ  

 Which of the following statements are 

necessarily true?  

 1. ὧ ЉЉ 

 2. Љ В ὢ ὢ  Љ follows a chi-squared 

 distribution 

3. Љ В ὢ ὢ  Љ and Љ В ὢ ὢ  Љ  

are independently distributed for ρ ὲ

ὲ ρ. 

4. ὃ ɫ 

 

117. ÖɟÑʃ η¾ ßÖɟØʃ ÒɟÞ yÖɟÒ ὲ ὲ ρ ¤¾ 
×ɟȸȒċÄ¾ ŢȑÍÏÜx ÁÑĕ Û  

 Ὢὼ ς‗ὼὩ ȟÉÆ ὼ π
πȟ            yę ×Îɟ   

 Þɭ ßɮ] ×ȏÏ ‗ ¾ɟ ÒȕÛx+ ÖɟĘ × 1  ¾ɟ ¤¾ 
ÃØÁɟÍɟɰ¾ɥ ÔɰÈÑ ßɮ+ Íɨ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-
Þɭ Þßɡ ßɮ? 

 1. ‗ ¾ɟ ÒĤ Ã ÔɰÈÑ ¤¾ ÃØÁɟÍɟɰ¾ɥ ÔɰÈÑ ßɮ]  

 2. ÛÀx¾ȗÍ ŝȗȏÈ à× ÓÙÑ ¾ɭ ÞɰÏÕx Öʃ ‗ ¾ɭ Ôɭé 
 z¾ÙÅ ¾ɟ yȒĦÍĕ Û ßɮ ÍÎɟ Ûß yʬθÛÍɠ× ßɮ]  

 3. ȑÑØàɭÒ ŝȗȏÈ à× ÓÙÑ ¾ɭ ÞɰÏÕx Öʃ ‗ ¾ɭ Ôɭé 
 zâÙÅ ¾ɟ yȒĦÍĕ Û ßɮ ÍÎɟ Ûß yʬθÛÍɠ× ßɮ]  

 4. Ὡ  ¾ɭ Ôɭé z¾Ùé ¾ɟ yȒĦÍĕ Û Ñßɡɰ ßɮ]  
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117. Suppose we have a random sample of size 

ὲ ὲ ρ from the density 

 Ὢὼ ς‗ὼὩ ȟÉÆ ὼ π
πȟ            ÏÔÈÅÒ×ÉÓÅ 

 

          If the prior of ‗ is an exponential distribution 

with mean 1, then which of the following 

statements are correct? 

 1. the posterior distribution of ‗ is an 

 exponential distribution 

 2. the Bayes estimator of ‗ w.r.t. the squared 

 error loss function exists and is unique 

 3. the Bayes estimator of ‗ w.r.t. the absolute 

 error loss function exists and is unique 

 4. the Bayes estimator of Ὡ  does not exist 

 

118. ÖɟÑʃ η¾ ὢȟȣȟὢ+ ὔ—ȟρȟ—ᶰ ρππȟρππ 

Þɭ ȑÑ¾ɟÙɟ À×ɟ ¤¾ ×ɟȸȒċÄ¾ ŢȑÍÏÜx ßɮ ÍÎɟ  

ὣȟȣȟὣ ÒȎØÕɟθÝÍ ßʅ 

ὣ  
π ×ȏÏὢ π

ρ ×ȏÏὢ π
 

 ÖɟÑʃ η¾ — ÍÎɟ — ŎÖÜ9  ὢȟȣȟὢ  ÒØ 
ÍÎɟ ὣȟȣȟὣ , ÒØ zÐɟȎØÍ+ — y-Þɰ-z- ¾ɨ 
ȑÑȏÏxĥ È ¾ØÍɭ ßʅ] Íɨ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ 
Þßɡ ßʅ? 

 1. ÌÉÍO Ὁ— — 

 2. ÌÉÍO Ὁ— — 

 3. — ¾ɟ ¤¾ yθÛØɨÐɠ z¾ÙÅ —  ßɮ]   

 4. — ¾ɟ ¤¾ yθÛØɨÐɠ z¾ÙÅ — ßɮ]  

 

118. Let ὢȟȣȟὢ  be a random sample from 

ὔ—ȟρȟ—ᶰ ρππȟρππ and let ὣȟȣȟὣ be 

defined by 

ὣ  
π ÉÆὢ π
ρ ÉÆὢ π

 

 Suppose — and — denote the MLEs of — 

based on ὢȟȣȟὢ  and on ὣȟȣȟὣ , 

respectively. Which of the following 

statements are true? 

 1. ÌÉÍO Ὁ— — 

 2. ÌÉÍO Ὁ— — 

 3. — is a consistent estimator of — 

 4. — is a consistent estimator of — 

 

119. ȑÑĞ Ñ ÞÖɟŬ×Ì ÞÖĦ ×ɟ ÒØ θÛÃɟØʃ  

 ώ ‍Ὡ ‍Ὡ  ‭Ƞ Ὥ ρȟȣȟὲ.  

 ×ßɟɰ ‭ȟȣȟ‭ ßɮ+ Ħ Û-ÞÛx-Ôɰ- ὔπȟ„  ×ɟȸȒċÄ¾ 
ÃØ ßʅ] ×ȏÏ ‍ ÍÎɟ  ‍ȟ ¾ɭ ę ×ȕÑÍÖ ÛÀx 
z¾ÙÅ ‍ ÍÎɟ ‍    ßʅ Íɨ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ 
¾ɩÑ-Þɭ Þßɡ ßʅ?  

 1. Ὁ‍ ‍ 

 2. Ὁ‍ ‍ 

 3. 6ÁÒ‍ 6ÁÒ‍  

 4. #ÏÖ‍ȟ‍ π 

 

119. Consider the following regression problem 

 ώ ‍Ὡ ‍Ὡ  ‭Ƞ Ὥ ρȟȣȟὲ.  

 Here ‭ȟȣȟ‭ are i.i.d. ὔπȟ„  random 

variables.  If ‍ and ‍ are the least square 

estimators of ‍ and ‍ȟ  respectively, then 

which of the following statements are correct?  

 1. Ὁ‍ ‍ 

 2. Ὁ‍ ‍ 

 3. 6ÁÒ‍ 6ÁÒ‍  

 4. #ÏÖ‍ȟ‍ π 

 

120. ÖɟÑʃ η¾  ὢȟὢȟȣȟὢ  ÖȒĘ×¾ɟ — ×ȓĆ Í ¤¾ 
yáɟÍ ÞɰÍÍ ÔɰÈÑ ÓÙÑ Ὂ Þɭ ȑÑ¾ɟÙɟ À×ɟ ¤¾ 
×ɟȸȒċÄ¾ ŢȑÍÏÜx ßɮ] ÖɟÑʃ η¾  Ὕ+ Ὥ ¾ɥ }Þ 
Þɰć ×ɟ ßɮ ȒÅÞ¾ɭ εÙ¤ ὢ π ßɮ] ÒØɡàÌ 
ŢȑÍÏÜxÅ Ὕ ÒØ zÐɟȎØÍ Ὄȡ— π ÔÑɟÖ 
Ὄȡ— ρ ÒØɡàÌ ÞÖĦ ×ɟ ÒØ θÛÃɟØʃ] ȑÑĞ Ñ 
Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ?  

 1. Ὄ ¾ɭ yÐɠÑ Ὕ ¾ɟ ÔɰÈÑ Ὂ Þɭ Ħ ÛÍɰŝ ßɮ]    

 2. Ὄ ¾ɭ θÛȼʬÐ Ὕ ÒØ zÐɟȎØÍ Ôɟ×ʃ Òȓċ Ä 
 ÒØɡàÌ yθÛØɨÐɠ ßɮ]   

 3. Ὕ ÒØ zÐɟȎØÍ Ôɟ×ʃ Òȓċ Ä Ὄ ¾ɭ θÛȼʬÐ
 ÒØɡàÌ yÑεÕÑÍ ßɮ]   

 4. Ὄ ¾ɭ yÐɠÑ Ὕ ÒØ zÐɟȎØÍ Ôɟ×ʃ Òȓċ Ä 
 ÒØɡàÌ ὴ-ÖɟÑ ὖὝ ŢɭνàÍ  Ὕ  ßɮ]  

 

120.   Let ὢȟὢȟȣȟὢ  be a random sample from an 

unknown continuous distribution function Ὂ 

with median —. Let Ὕ count the number of Ὥ 
for which ὢ π. Consider the problem of 

testing Ὄȡ— π against Ὄȡ— ρ based 

on the test statistic Ὕ.  Which of the 

following are true?  

 1. the distribution of Ὕ is independent of Ὂ 

 under  Ὄ  

 2. left-tailed test based on Ὕ is consistent 

 against Ὄ  

 3. left-tailed test based on Ὕ is unbiased 

 against Ὄ  

 4. left-tailed test based on Ὕ has the ὴ-value 

 ὖὝ ÏÂÓÅÒÖÅÄ Ὕ  under Ὄ  
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