
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

vuqns’k 

1. vkius fgUnh dks ek/;e pquk gS A bl ijh{kk iqfLrdk esa ,d lkS iSarkyhl (20 Hkkx 'A'esa + 50 Hkkx 'B' + 

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

'B' esa 35 iz’uksa rFkk Hkkx 'C' esa Lks 25 iz’uksa ds mRrj nsus gSa A ;fn fu/kkZfjr Lks vf/kd iz’uksa ds mRrj 

fn, x, rks dsoy Hkkx 'A' Lks 15,Hkkx 'B' ls 35 rFkk Hkkx 'C' ls 25 igys 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 or̀ksa 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] ftlesa vkidh vksñ,eñvkjñ 

mRrj i=d dh vLohd̀fr Hkh ‘kkfey gS] gks ldrh gS A  
5. Hkkx 'A' rFkk Hkkx 'B' esa izR;sd iz’u ds 2 vad 'C' esa izR;sd iz’u 4 vad dk gS A izR;sd xyr mRrj dk 

_.kkRed ewY;kad 25 % dh nj ls fd;k tk,xk A 

6. 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 
7. udy djrs gq, ;k vuqfpr rjhdksa dk iz;ksx djrs gq, ik, tkus okys ijh{kkfFkZ;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 

H 

Øekad 

Ikw.kkZad  : 200  vad 

 

Lke;    : 3:00 ?kaVs 
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fo”k; dksM iqfLrdk dksM 

vH;FkhZ }kjk Hkjh xbZ tkudkjh dks eSa lR;kfir djrk gw¡  
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Hkkx \PART 'A' 

1. yÑę Í ¤¾ȼÒ Ûȗĕ Íɟ¾Ø Ã¾ȒĕÍ×ɟɰ ȒÅÑ¾ɥ Ţĕ×ɭ¾ 
¾ɥ Ȑŝč ×ɟ    ßɮ, {Þ ÍØß ¾Þ ¾Ø ÅÖɟ×ɠ À| 
ßʅ η¾ Ã¾ȒĕÍ×ʇ ¾ɭ ¾ɭę ş ÒȕÌɟʋ¾ ÖɟÑ ÛɟÙɭ  ὼ Û 
ώ ȑÑÏɴÜɟɰ¾ ÒØ ßʅ] ȎØĆ Í Ħ ÎɟÑ ÛɟÙɭ ÕɟÀʇ ¾ɟ 
àɭŝÓÙ Û ¾ȓÙ àɭŝÓÙ ¾ɟ yÑȓÒɟÍ ßɮ  

 1. ρ pȾτ  2.    pȾτ 
 3. ρ p   4.   p 

 

1. An infinite number of identical circular discs 

each of radius  are tightly packed such that 

the centres of the discs are at integer values 

of coordinates ὼ and  ώ.  The ratio of the area 

of the uncovered patches to the total area is 

 1. ρ pȾτ  2.  pȾτ 
 3. ρ p   4.  p 
 

2. Ħ ÈɡÖ ÃεÙÍ ¤¾ ÑɟÛ ÑÏɡ ¾ɭ ÔßɟÛ ¾ɥ ȏÏÜɟ Öʃ 
A Þɭ B Í¾ 5 ȏÏÑʇ Öʃ ÒßɯÃȓÍɠ ßɮ] ×ß ÑɟÛ B Þɭ 
A Í¾ ÛɟÒÞ ÒßɫȓÃÑɭ Öʃ 7 ȏÏÑ ÙÀɟÍɠ ßɮ] ¤¾ 
Ôɭîɟ Ôß¾Ø A Þɭ B Í¾ η¾ÍÑɭ ȏÏÑʇ Öʃ ÒßȓɯÃɭÀɟ 
'ÞÕɠ ÀȑÍ×ɟɰ yÒȎØÛÍxÑɠ× ßʅ(?     

 1. 13   2.   35 

 3. 6   4.   12 

 

2. It takes 5 days for a steamboat to travel from 

A to B along a river. It takes 7 days to return 

from B to A. How many days will it take for 

a raft to drift from A to B (all speeds stay 

constant)?  

 1. 13   2.   35 

 3. 6   4.   12 

 

3. ØɟÖ Ñɭ ¾ßɟ ñÖɭØɭ ÏɨĦ Í ØɟÅȕ ¾ɭ ÒɟÞ 1000 Þɭ 
yκÐ¾ ÒȓĦ Í¾ʃ ßʅò, Ĥ ×ɟÖ Ñɭ ¾ßɟ ñÑßɡɰ+ }Þ¾ɭ 
ÒɟÞ 1000 Þɭ ¾Ö ÒȓĦ Í¾ʃ ßʅò] ÀɠÍɟ Ñɭ ¾ßɟ 
ñÉɢ¾ ßɮ+ ØɟÅȕ ¾ɭ ÒɟÞ ¾Ö Þɭ ¾Ö ¤¾ ÒȓĦ Í¾ 
yÛĤ × ßɮò] ×ȏÏ {ÑÖʃ Þɭ ¾ɭÛÙ ¤¾ ¾ÎÑ Þĕ × 
ßɮ+ ÍÔ ØɟÅȕ ¾ɭ ÒɟÞ η¾ÍÑɠ ÒȓĦ Í¾ʃ ßʅ?  

 1. 1   2.   1000 

 3. 999   4.   1001 

 

3. ñMy friend Raju has more than 1000 booksò, 

said Ram. ñOh no, he has less than 1000 

booksò, said Shyam. ñWell, Raju certainly 

has at least one bookò, said Geeta. If only one 

of these statements is true, how many books 

does Raju have?  

 1. 1   2.   1000 

 3. 999   4.   1001 

 

4. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ Þɟ θÛÝÖ ßɮ?  

 1. Üɰ¾ȓ   2.   ÈɨØÞ 'ʨ×ȕÔɟ¾ɟØ(  
 3. ÀɨÙɟ     4.   ÏɡÁxÛȗĕ ÍÅ  
 

4. Of the following, which is the odd one out?  

 1. Cone    2.    Torus 

 3. Sphere   4.     Ellipsoid  

 

5. ¤¾ Äɟŝ ¾ɨ ÒØɡàɟ Öʃ yÑȓĕ ÍɠÌx ÁɨθÝÍ η¾×ɟ 
ÅɟÍɟ ßɮ+ ×ȏÏ }Þ¾ɭ ŢɟĚ Íɟɰ¾ ÖȒĘ×¾ɟ ŢɟĚ Íɟɰ¾ ¾ɭ 
zÐɭ Þɭ ¾Ö ßɨÍɭ ßʅ] {Þ¾ɟ Íɟĕ Ò×x ßɮ9     

 1. ÒØɡàɟ Öʃ ÕɟÀ ÙɭÑɭ ÛɟÙɭ ¾ȓÙ Äɟŝʇ Öʃ Þɭ  1/4 

 Äɟŝ ßÖɭÜɟ yÑȓĕ ÍɠÌx ßɨÍɭ ßʅ]  

 2. ×ȏÏ Äɟŝ ¾ɭ ŢɟĚ Íɟɰ¾ yκÐ¾ÍÖ ŢɟĚ Íɟɰ¾ ¾ɭ 
 1/4 Þɭ ¾Ö ßʅ Íɨ Ûß yÑȓĕ ÍɠÌx ßɨÍɟ.ßɨÍɠ  ßʅ]   

 3. ×ȏÏ Äɟŝ ¾ɭ ŢɟĚ Íɟɰ¾ yκÐ¾ÍÖ ŢɟĚ Íɟɰ¾ ¾ɭ 
 1/2 Þɭ yκÐ¾ ßɨÍɭ ßʅ Íɨ Ûß ßÖɭÜɟ }ĕ ÍɠÌx 
 ßɨÍɟ.ßɨÍɠ ßɮ]  

 4. ×ß ÞɰÕÛ ßɮ η¾ ¾ɨ| Õɠ Äɟŝ yÑȓĕ ÍɠÌx ßɡ 
 Ñ ßɨ]  

 

5. A student appearing for an exam is declared 

to have failed the exam if his/her score is less 

than half the median score. This implies  

 1. 1/4 of the students appearing for the 

 exam always fail. 

 2. if a student scores less than 1/4 of the 

 maximum score, he/she always fails.  

 3. if a student scores more than 1/2 of the 

 maximum score, he/she always passes.  

 4. it is possible that no one fails. 

 

6. yÀÙɟ κÃŝ óDM ÔÍɟ¨ɰ  
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6. Find the next figure óDò 

 

  
 

7. N ¤¾ ÃɟØ yɰ¾ʇ  ¾ɥ Þɰć ×ɟ ßɮ] ×ȏÏ ÞÔÞɭ Ôɟ×ʃ 
ÛɟÙɭ yɰ¾ ¾ɨ ßÈɟ ȏÏ×ɟ Åɟ×ɭ Íɨ ŢɟĚ Í ßɨÑɭ ÛɟÙɡ 
ÍɠÑ yɰ¾ʇ ¾ɥ Þɰć ×ɟ N ¾ɥ 1/9

th
  ßɨ ÅɟÍɠ ßɮ] 

{Þ ÍØß ¾ɭ η¾ÍÑɭ N ÞĞ ÕÛ ßʅ?   

 1. 10   2.  9 

 3. 8   4.  7 

 

7. N is a four digit number. If the leftmost digit is 

removed, the resulting three digit number is 

1/9
th
 of  N. How many such N are possible?   

 1. 10   2.  9 

 3. 8   4.  7 

 

8. ¤¾ Ûȗĕ Í ¾ɥ ÒȎØκÐ ¾ɭ ¤¾ ßɡ ȐÔę Ïȓ ÒØ Ûȗĕ Í ¾ɭ 
Ïɨ ÅɠÛɭ AB ©Ø CD ŎÖÜ9 60  ̄ÍÎɟ 120  ̄¾ɟ 
¾ɨÌ ÔÑɟÍɭ ßʅ] ÍÔ AB : CD ßɮ  

 1. ЍσḊρ   2.  ЍςḊρ 

 3. 1 : 1   4.  ЍσḊЍς 
 

8. AB and CD are two chords of a circle 

subtending 60  ̄ and 120  ̄ respectively at the 

same point on the circumference of the circle. 

Then AB : CD is 

 1. ЍσḊρ   2.  ЍςḊρ 

 3. 1 : 1   4.  ЍσḊЍς 

 

9.  

  

 }ÒØɨĆ Í ŐɟÓ Þɭ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ȑÑĥ ¾Ýx 
ȑÑ¾Ùɟ Åɟ Þ¾Íɟ ßɮ?  

 1. ÕɩȑÍ¾ ÜɟĦ ŝ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ 
 ¾ɥ ¾ȓÙ Þɰć ×ɟ 2015 ÍÎɟ 2014 Öʃ ÞÖɟÑ ßɮ]  

 2. 2013 ¾ɥ yÒɭàɟ 2015 Öʃ ÅɮÛ θÛáɟÑ Öʃ }ĕ ÍɠÌx 
 ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ ¾ɥ Þɰć ×ɟ ¾Ö ßɮ]  

 3. 2014 Öʃ ÅɮÛ θÛáɟÑ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ 
 θÛʬ×ɟκÎx×ʇ ¾ɥ Þɰć ×ɟ ¾ɥ ÍȓÙÑɟ Öʃ 2015 Öʃ 
 ØÞɟ×Ñ ÜɟĦ ŝ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ 
 ¾ɥ Þɰć ×ɟ ¾ɨ yκÐ¾ ßɨÑɟ Ãɟȏß¤]  

 4. 2014 ÅɮÛ θÛáɟÑ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ 
 θÛʬ×ɟκÎx×ʇ ¾ɥ Þɰć ×ɟ ÍÎɟ 2015 Öʃ ÕɩȑÍ¾ 
 ÜɟĦ ŝ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ ¾ɥ 
 Þɰć ×ɟ ÞÖɟÑ ßɮ]  

 

9.  

  
 

 Which of the following inferences can be 

drawn from the above graph?  

 1. The total number of students qualifying 

 in Physics in 2015 and 2014 is the same 

 2. The number of students qualifying in 

 Biology in 2015 is less than that in 2013 

 3. The number of Chemistry students 

 qualifying in 2015 must be more than the 

 number of students who qualified in 

 Biology in 2014  

 4. The number of students qualifying in 

 Physics in 2015 is equal to the number  of 

 students in Biology that qualified in 2014 

 

10. κÃŝ 1 ¾ɨ κÃŝ 2 Öʃ ÔÏÙÑɭ ¾ɭ εÙ¤ ę ×ȕÑÍÖ η¾ÍÑɠ 
ÃɟÙʇ ¾ɥ zÛĤ ×¾Íɟ ßɮ? ¤¾ ÃɟÙ ¾ɟ Íɟĕ Ò×x ßɮ η¾ 
¤¾ εÞĆ ¾ɭ ¾ɨ ßÈɟ¾Ø {Þ ÍØß Ø¿Ñɟ η¾ Ûß Ñ| 
ȒĦÎȑÍ Öʃ Ïɨ yę × εÞĆ ¾ʇ ¾ɨ Äȓ¤   
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 1. 1   2.  2 

 3. 3   4.  4 

 

10. What is the minimum number of moves 

required to transform figure 1 to figure 2? A 

move is defined as removing a coin and 

placing it such that it touches two other coins 

in its new position.  

  

 
 1. 1   2.   2 

 3. 3   4.   4 

 

11. Ţĕ ×ɭ¾ ¾ɨÑɭ Öʃ ÔÑɭ ÛÀx ¾ɥ Þɰć ×ɟ¨ɰ Öʃ Åɨ 
ÞɰÔɰÐ ßɮ Ûßɡ yę × ¾ɨÑʇ ¾ɭ ÛÀʝ ¾ɥ Þɰć ×ɟ¨ɰ Öʃ 
ßɮ] ÙȓĚ Í Þɰć ×ɟ áɟÍ ¾Øʃ]  

  

 

15
13

9
7

14
12

10
8

18
16

-
4

25
11

5
3

 
 1. 10   2.   8 

 3. 6   4.   12 

 

11. The relationship among the numbers in each 

corner square is the same as that in the other 

corner squares. Find the missing number.

 

15
13

9
7

14
12

10
8

18
16

-
4

25
11

5
3

 
  

 1.  10   2.   8 

 3.  6   4.   12 

 

 

12. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ sin(0.5 )̄ ¾ɭ ÖɟÑ ¾ɭ 
ȑÑ¾ÈĦ Î ßɮ? 

 1. 0.5   2.  πȢυ  

 3. πȢυ   4.  πȢυ  

 

12. Which of the following best approximates 

sin(0.5 )̄? 

 1. 0.5   2.  πȢυ  

 3. πȢυ   4.  πȢυ  

 

13. {Þ ŎÖ Öʃ zÀɭ Ć ×ɟ z×ɭÀɟ?   

  
 

13. What comes next in the sequence?   

  

 
 

14. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¾ÎÑ Íɟη¾x¾ ȼÒ Þɭ ÀÙÍ 
ßɮ?  

 1. Öʅ ßÖɭÜɟ Þĕ × ÔɨÙÍɟ ßȕɯ   
 2. Öʅ ×Ïɟ-¾Ïɟ yÞĕ × ÔɨÙÍɟ ßȕɯ  
 3. Öʅ ×Ïɟ-¾Ïɟ Þĕ × ÔɨÙÍɟ ßȕɯ  

 4. Öʅ ßÖɭÜɟ yÞĕ × ÔɨÙÍɟ ßȕɯ 
 

14. Which of the following statements is 

logically incorrect?  

 1. I always speak the truth  

 2. I occasionally lie  

 3. I occasionally speak the truth 

 4. I always lie 

 

15. εÖÑÈ ©Ø ÁɰÈɭ ¾ɥ Þȓ{×ɟɰ 1:00 pm Þɭ ŢɟØĞ Õ 
¾Ø+ yÀÙɭ 6 ÁɰÈʇ Öʃ η¾ÍÑɠ ÔɟØ ¤¾ ÏȕÞØɭ Þɭ 
40  ̄¾ɟ ¾ɨÌ ÔÑɟ×ʃÀɠ?  

 1. 6    2.  7 

 3. 11   4.  12 

 



6 
 
15. How many times starting at 1:00 pm would 

the minute and hour hands of a clock make an 

angle of 40  ̄with each other in the next 6 

hours?  

 1. 6    2.  7 

 3. 11   4.  12 

 

16. Ïɨ Õɟ| ÞɰÍɟ ©Ø ηŎÞ yÒÑɭ ÁØ Þɭ Ħ ¾ȕÙ ÒɮÏÙ 
ÅɟÍɭ ßʅ+ yÀÙɟ 40 εÖÑÈ Öʃ ÅÔη¾ θÒÄÙɟ 30 

εÖÑÈ ÙɭÍɟ ßɮ] ¤¾ ȏÏÑ ÞɰÍɟ ηŎÞ Þɭ 5 εÖÑÈ 
ÒßÙɭ ÃÙɟ Îɟ] η¾ÍÑɭ εÖÑÈ ¾ɭ ÔɟÏ ηŎÞ+ ÞɰÍɟ 
Þɭ zÀɭ ȑÑ¾Ùɟ ßɨÀɟ?  

 1. 5   2.  15 

 3. 20   4.  25 

 

16. Brothers Santa and Chris walk to school from 

their house. The former takes 40 minutes 

while the latter, 30 minutes. One day Santa 

started 5 minutes earlier than Chris. In how 

many minutes would Chris overtake Santa?  

 1. 5   2.  15 

 3. 20   4.  25 

 

17. Þɰć ×ɟ¨ɰ ¾ɭ ÞÖȓċ Ã× (5, 6, 7, m, 6, 7, 8, n) ¾ɟ 
yɰ¾ÀζÌÍɠ× ÖɟĘ × 6 ÍÎɟ ÔßȓÙ¾ 'ÞÔÞɭ č ×ɟÏɟ 
ÔɟØ zÑɭ ÛɟÙɟ yɰ¾( 7 ßɮ Íɨ ά ὲ =  

 1. 18     2.  35 

 3. 28   4.  14 

 

17. The set of numbers (5, 6, 7, m, 6, 7, 8, n) has 

an arithmetic mean of 6 and mode (most 

frequently occurring number) of 7. Then 

ά ὲ =  

 1. 18     2.  35 

 3. 28   4.  14 

 

18. κÃŝ Öʃ ȐŝÕȓÅɟ¾ɟØ θŢıÖ ¾ɭ z¾ɟØ ¾ɟ ¤¾ 
ÞɰÀÖØÖØ ¾ɟ ¿Ĕ Ê ÏÜɟx×ɟ À×ɟ ßɮ+ ȒÅÞ Òȗĥ É 
ÒØ ¿Ĕ Ê ȒĦÎÍ ßɮ }Þ¾ɭ ÞÖɟɰÍØ 10 ρπ

υ ÞɭÖɠ3
 ÖɟÒ ¾ɥ yκÐ¾ÍÖ η¾ÍÑɠ Òȏί×ɟɰ ¾ɟÈɡ 

Åɟ Þ¾Íɠ ßʅ?  

90¯

50
 c

m

50 cm

 
 1. 50   2.  100 

 3. 125   4.  250 

18. The diagram shows a block of marble having 

the shape of a triangular prism. What is the 

maximum number of slabs of 10 ρπ
υ ÃÍ3 size that can be cut parallel to the face 

on which the block is resting?  

 

90¯

5
0

 c
m

50 cm

 
 

 1. 50   2.  100 

 3. 125   4.  250 

 

19. η¾Þɠ ÉɨÞ ÒÏɟÎx Öʃ ¤¾ ÀɨÙɟ¾ɟØ ¾ɨÈØ ßɮ] 
¾ɨÈØ ¾ɨ ¤¾ şÛ Þɭ ÕØɟ ÅɟÍɟ ßɮ ȒÅ¤Öʃ ¤¾ 
ÀɨÙɟ¾ɟØ ÔȓÙÔȓÙɟ Õɠ ßɮ] ¾ɨÈØ Û ÔȓÙÔȓÙɭ ¾ɥ 
Ȑŝč ×ɟ¤ɰ ŎÖÜ9 2 εÖÖɠ Û 1 εÖÖɠ ßʅ] ¾ɨÈØ ¾ɟ 
η¾ÍÑɟ ÕɟÀ şÛ Þɭ ÕØɟ ßɮ?  

 1.    2.   

 3.    4.   

 

19. A solid contains a spherical cavity. The 

cavity is filled with a liquid and includes a 

spherical bubble of gas. The radii of cavity 

and gas bubble are 2 mm and 1 mm, 

respectively. What proportion of the cavity is 

filled with liquid?  

 1.    2.   

 3.    4.   

 

20. ȎØĆ Í Ħ ÎɟÑ ÕØɨ : F2, _____, D8, C16, B32, 

A64.  

 1. C4    2.  E4 

 3. C2   4.  G16 

 

20. Fill in the blank: F2, _____, D8, C16, B32, 

A64.  

 1. C4    2.  E4 

 3. C2   4.  G16 
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Hkkx \PART 'B' 

21. ÅÙ Öʃ ÀɮÞʇ ¾ɥ θÛÙɭ×Íɟ, ÅÙ ¾ɭ yÌȓ̈ɰ ¾ɭ ÞɟÎ 
 }Ñ¾ɥ yÒÑɠ yę ×ɨę ×ηŎ×ɟ ÒØ ȑÑÕxØ ßɮ] ÃɟØ ÀɮÞ, 
 yÎɟxÍn   ¾ɦÔxÑ Êɟ×ɟĆ Þɟ|î, ¦Ć ÞɠÅÑ, Þġ ÷Ø 
 Êɟ×ɟĆ Þɟ|î ÍÎɟ yĞ ÖɨȑÑ×ɟ ÅÙ Öʃ θÛÙɡÑ ßʅ] 
 }Ñ¾ɥ yÒÑɠ θÛÙɭ×Íɟ¨ɰ ÒØ zÐɟȎØÍ ȑÑĞ Ñ ¾ÎÑʇ 
 Öʃ Þɭ ¾ɩÑ Þɟ Þßɡ ßɮ?    
 1. yĞ ÖɨȑÑ×ɟ > ¦Ć ÞɠÅÑ > Þġ ÷Ø Êɟ×ɟĆ Þɟ|î> 

  ¾ɦÔxÑ Êɟ×ɟĆ Þɟ|î  
 2. ¦Ć ÞɠÅÑ > ¾ɦÔxÑ Êɟ×ɟĆ Þɟ|î> Þġ ÷Ø  

  Êɟ×ɟĆ Þɟ|î> yĞ ÖɨȑÑ×ɟ 

 3. Þġ ÷Ø Êɟ×ɟĆ Þɟ|î> ¦Ć ÞɠÅÑ > yĞ ÖɨȑÑ×ɟ > 

  ¾ɦÔxÑ Êɟ×ɟĆ Þɟ|î 
 4. yĞ ÖɨȑÑ×ɟ > Þġ ÷Ø Êɟ×ɟĆ Þɟ|î> ¾ɦÔxÑ  

  Êɟ×ɟĆ Þɟ|î > ¦Ć ÞɠÅÑ 
 

21. The solubility of gases in water depends on 

their interaction with water molecules. Four 

gases i.e. carbon dioxide, oxygen, sulphur 

dioxide and ammonia are  dissolved in water. 

In terms of their solubility which of the 

following statements is correct?  

 1. Ammonia > Oxygen > Sulphur dioxide > 

 Carbon dioxide  

 2. Oxygen > Carbon dioxide > Sulphur dioxide 

 > Ammonia 

 3. Sulphur dioxide > Oxygen > Ammonia > 

 Carbon dioxide 

 4. Ammonia > Sulphur dioxide > Carbon 

 dioxide > Oxygen 

 

22. ÒɭȑÑεÞȒġÙÑ ¤¾ zĕ Ößĕ ×ɟ ηŎ×ɟÐɟØ ÅɮÞɭ ¾ɟÖ 
¾ØÍɟ ßɮ] ¤¾ zĕ Ößĕ ×ɟ ÞɰÏÖ¾ }ĕ ŢɭØÌ ¾ɭ ȑÑĞ Ñ 
ÃØÌʇ Öʃ η¾Þ ¤¾ ÒØ ŢÕɟÛ ÊɟÙÍɟ ßɮ?

 

 
   

 1. k1    2.  k2 

 3. k3    4.  k4 

 

22. Penicillin acts as a suicide substrate. Which one 

of the following steps of catalysis does a 

suicide inhibitor affect?  

 

   

 1. k1    2.  k2 

 3. k3    4.  k4 

 

23. ¾ɨÙɭĦ ÈɭØɦÙ }ÒɟÒÃ× ¾ɭ εÙ¤ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ 
Þßɡ Ñßɡɰ ßɮ?  

 1. ¾ɨÙɭĦ ÈɭØɦÙ ÅɮÛÞɰĤ ÙɭÝÌ ¾ɟ ŢÖȓ¿ ȑÑ×ɰŝ¾ 
 HMG-CoA  ȎØÊĆ Èɭé ßɮ]  

 2. ÅɮÛÞɰĤ ÙɭÝÌ ¾ɨεÜ¾ɟşģ × Öʃ ÁȏÈÍ ßɨÍɟ ßɮ]  

 3. yÒÃ×Ñ yεÕηŎ×ɟ¨ɰ Öʃ NADH ¤¾ Þß-¾ɟØ¾ 
 ¾ɭ ȼÒ Öʃ ¾ɟÖ zÍɟ ßɮ]  

 4. Ě Ùɟč mÖɟ Öʃ ¾ɨÙɭĦ ÈɭØɦÙ LDL ʬÛɟØɟ ÒȎØÛȏßÍ 
 ßɨÍɟ ßɮ]  

 

23. Which of the following is NOT true for 

cholesterol metabolism?  

 1. HMG-CoA  reductase is the key regulator of 

 cholesterol biosynthesis.  

 2. Biosynthesis takes place in the cytoplasm.  

 3. Reduction reactions use NADH as cofactor.  

 4. Cholesterol is transported by LDL in 

 plasma.  

 

24. η¾Þɠ ÅɮÛ ζÆġ Ùɡ ¾ɨ ȒĦÎ Øɡ¾ȎØÍ ¾ØÍɭ 
÷ɟĦ ÷ɨεÙθÒîʇ ¾ɭ ÔɠÃ ŢÔÙ yę ×ɨȒę Ŏ×ɟ¨ɰ Öʃ 
ÜɟεÖÙ ßʅ   

 1. ßɟ{ŚɨÅÑ zÔɰÐ ÍÎɟ ÞßÞɰ×ɨÅ¾ yę ×ɨę ×ηŎ×ɟ×ʃ   

 2. ÛɟÑ ÊɭØÛɟÙ ÍÎɟ z×Ñɠ yę ×ɨę ×ηŎ×ɟ×ʃ  

 3. ÅÙθÛØɟÀɠ yę ×ɨę  ×ηŎ×ɟ×ʃ ÍÎɟ ßɟ|ŚɨÅÑ zÔɰÐ  

 4. ÞßÞɰ×ɨÅ¾ ÍÎɟ ÅÙθÛØɟÀɠ yę ×ɨę ×ηŎ×ɟ×ʃ  

 

24. Predominant interactions between phospholipids 

that stabilize a biological membrane include  

 1. hydrogen bonds and covalent interactions.  

 2. van der Waal and ionic interactions.  

 3. hydrophobic interactions and hydrogen 

 bonding.  

 4. covalent and hydrophobic interactions.  

 

25. ÒɨÝɠ ¾ɨεÜ¾ɟ¨ɰ ¾ɭ yɰÏØ yę ÛɟÙɨÒɠ θÛÝɟÌȓ ¾ɟ 
ŢÛɭÜ {ÞÞɭ ÖɟȒĘ×Í ßɮ: 

 1. Öɟŝ yɰÍ9¾ɨεÜ¾Íɟ  

 2. yɰÍ9¾ɨεÜ¾Íɟ ÍÎɟ Õà¾ɨεÜ¾Íɟ, ÏɨÑʇ  

 3. yɰÍ9¾ɨεÜ¾Íɟ ÍÎɟ ζÆġ Ùɡ ÞɰÙ×Ñ, ÏɨÑʇ  

 4. Öɟŝ Òɟ×ɠ¾ɨεÜ¾Íɟ  

 

25. Entry of enveloped viruses into its host cells is 

mediated by: 

 1. Only endocytosis  

 2. Both endocytosis and phagocytosis  
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 3. Both endocytosis and membrane fusion   

 4. Only pinocytosis  

 

26. ζÆȒġÙ×ʇ Öʃ ŢɨȏÈÑʇ ¾ɭ ÒɟĤ Ûx θÛÞØÌ ¾ɨ ÒɠÄɟ 
η¾×ɟ Åɟ Þ¾Íɟ ßɮ ÍÎɟ θÛÞØÌ ÀȑÍ ÒȎØ¾εÙÍ 
¾ɥ Åɟ Þ¾Íɠ ßɮ {Þ ʬÛɟØɟ9  

 1. ÒØÖɟÌθÛ¾ ÔÙ ÞȕĨ ÖÏÜxÑ  

 2. ŎÖÛɠàÌ {ÙɭĆ ŘɦÑ ÞȕĨ ÖÏÜxÑ 

 3. ÒɟØÀÖÑ {ÙɭĆ ŘɦÑ ÞȕĨ ÖÏÜxÑ 

 4. FRAP 

 

26. Lateral diffusion of proteins in membrane can 

be followed and diffusion rate calculated by  

 1. Atomic force microscopy  

 2. Scanning electron microscopy  

 3. Transmission electron microscopy  

 4. FRAP 

 

27. ȏßĦ ÈɨÑʇ ¾ɭ N-ÈεÖxÑÙ Þɭ ¤ÞɭȏÈÙ ÞÖȕß ¾ɨ yÙÀ 
¾ØÑɭ Öʃ ȏßĦ ÈɨÑ Êɠ¤ÞɭȏÈÙɭé (HDAC) ¤¾ }ĕ ŢɭØ¾ 
¾ɟ ¾ɟÖ ¾ØÍɟ ßɮ] {Þ ŢηŎ×ɟ Öʃ ȏßĦ ÈɨÑ ¾ɟ 
¾ɩÑ-Þɟ ¤εÖÑɨ yĞ Ù ÞȒĞÖεÙÍ ßɮ?  

 1. Ùɟ|ÞɠÑ    2. yȒÅxÑɠÑ  

 3. yĦ ÒɟØɟȒÅÑ  4. ȏßȒĦÈÊɠÑ   
 

27. Histone deacytalase (HDAC) catalyses the 

removal of acetyl group from N-terminal of 

histones. Which amino acid of histone is 

involved in this process?  

 1. Lysine    2. Arginine  

 3. Asparagine   4. Histidine  

 

28. Ïɡ À×ɠ Ě Ùɟč mÖɟ ζÆġ Ùɡ ÒȓȏÈ¾ɟ Öʃ '}Þ¾ɥ ÞɰØÃÑɟ 
¾ɨ ȐÔÑɟ ȐÔÀɟÊɭ( η¾Þɠ ÞÖŐ ζÆġ Ùɡ ŢɨÈɡÑ ¾ɭ 
ζÆġ Ùɡ ÷ɮÙÑ àɭŝ ¾ɟ κÃħÑÑ {Þ Ţ¾ɟØ 
ÞÓÙÍɟÒȕÛx ¾ɟ×ɟxȒęÛÍ η¾×ɟ ÅɟÍɟ ßɮ]  

 1. ŢȑÍØàɟØɟÞɟ×ȑÑ¾ θÛκÐ×ɟɰ  

 2. ØɨιÊ×ɨÐÖɶ ÞÖĦ ÎɟȑÑ¾ʇ ʬÛɟØɟ }ÒɟÒÃ×ɠ κÃħÑÑ 

 3. ÅÙθÛØɟÀɠ Ţ¾ɟÜ×ȓ×ȓàɟ κÃħÑÑ   
 4. ÞɠεÖÍ ŢɨÈɡÑÙ×Ñ ÍʬÒĤ ÃɟÍn  }ÒɟÒÃ×ɠ κÃħÑÑ  

 

28. Labelling of membrane spanning domain of 

any integral membrane protein in a given 

plasma membrane vesicle (without disrupting 

its structure) is successfully carried out by  

 1. immunochemical methods.  

 2. metabolic labelling with radioisotopes.  

 3. hydrophobic photoaffinity labelling.  

 4. limited proteolysis followed by metabolic 

 labelling.  

 

29. Ĉ Ùȕ¾ɨé ÍÎɟ ÙɮĆ Èɨé ÏɨÑʇ yɰÍθÛxȒĥÈÍ ¤¾ ÖɟĘ ×Ö 
Öʃ |-¾ɨÙɡ θÛ¾εÞÍ ¾ɥ ÅɟÍɠ ßɮ] Ĉ Ùȕ¾ɨé ¾ɭ à× 
ßɨÑɭ ÒØ b-ÀɮÙĆ ÈɨÞɟ|î ¾ɥ yεÕģ ×ȒĆÍ  

 1. yÒȎØÛȑÍxÍ ØßɭÀɠ  

 2. ÛκÐxÍ ßɨÀɠ  

 3. àȑ×Í ßɨÀɠ  

 4. ŢɟØɰÕ Öʃ àȑ×Í ÍÎɟ ÍʬÒĤ ÃɟÍ ÛκÐxÍ ßɨÀɠ  

 

29. E.coli is being grown in a medium containing 

both glucose and lactose. On depletion of 

glucose, expression of b-galactoside will 

 1. remain unchanged 

 2. increase 

 3. decrease 

 4. initially decrease and then increase 

 

30. DNA Öʃ ʬθÛ¾n-Øč Åȓ¾ ÕɰÅÑʇ ¾ɟ ŝȓȏÈ-ÖȓĆ Í àȑÍ 
ÞȓÐɟØ ÞɟĘ × ßɨÍɟ ßɮ  

 1. yÞÖÅɟÍ yɰĕ × ÞɰκÐ ʬÛɟØɟ   
 2. àɟØ¾ }ċ ÄɭÏɡ àȑÍÞȓÐɟØ ʬÛɟØɟ  
 3. ÞÖÅɟÍ ÒȓÑ×ɼÅÑ ʬÛɟØɟ  
 4. ¾ȓ×ȓĈ ÖÑ àȑÍÞȓÐɟØ ʬÛɟØɟ  
 

30. Error-free repair of double strand breaks in 

DNA is accomplished by 

 1. non-homologous end-joining. 

 2. base excision repair. 

 3. homologous recombination. 

 4. mismatch repair. 
 

31. ¾ɨεÜ¾ɟ| ¤εÖÑɨ yĞ Ù ¾ɟ  -COOH ÞÖȕß ¾ɨεÜ¾ɟ 
¾ɭ yɰÏØ, ȑÑĞ Ñ zÔɰÐʇ Öʃ Þɭ η¾Þ¾ɥ ÞɰØÃÑɟ ¾Ø 
Þ¾Íɭ ßʅ? 

 1. |ÎØ ÍÎɟ ×ɭĦ ÈØ zÔɰÐ  

 2. ×ɭĦ ÈØ ÍÎɟ ¤Öɟ|î zÔɰÐ 

 3. ¤Öɟ|Ê ÍÎɟ |ÎØ zÔɰÐ  

 4. ¤Öɟ|î ÍÎɟ ¾ɦØÔɟȒĆÞεÙ¾ yÑßɟ|Śɟ|î zÔɰÐ  

 

31. The -COOH group of cellular amino acids can 

form which of the following bonds inside the 

cell? 

 1. Ether and ester bonds. 

 2. Ester and amide bonds. 

 3. Amide and ether bonds. 

 4. Amide and carboxylic anhydride bonds. 

 

32. siRNA ÍÎɟ  miRNA  ÏɨÑʇ ʬÛɟØɟ RNA yɰÍØàɭÒ 
ÖɟȒĘ×Í ßɮ] }Ñ¾ɭ ÔɟØɭ Öʃ η¾¤ À¤ ȑÑĞ Ñ ¾ÎÑʇ Öʃ 
Þɭ ¾ɩÑ-Þɟ ¤¾ Þßɡ Ñßɡɰ ßɮ? 
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 1. siRNA ÍÎɟ miRNA ÏɨÑʇ DICER ʬÛɟØɟ 
 ÞɰÞɟκÐÍ ßɮ]  

 2. siRNA ÍÎɟ miRNA ÏɨÑʇ ¤¾ ßɡ ÅɮÑɭȏÈ¾ 
 Ùɨ¾Þ ¾ɨ ÑɠØÛÍɟ ŢÏɟÑ ¾ØÍɭ ßʅ Åßɟɰ Þɭ Ûɨ 
 }ĕ Òę Ñ ßɨÍɟ ßɮ]  

 3. miRNA ¤¾ Ţɟ¾ȗȑÍ¾ yÌȓ ßɮ ÅÔη¾ siRNA 

 Ţɟ¾ȗȑÍ¾ ×ɟ ÞɰȒĤÙĥ È yÌȓ ßɮ] 
 4. ŚɨÜɟ ʬÛɟØɟ miRNA  ÞɰÞɟκÐÍ ßɮ, ÒØɰÍȓ siRNA 

 Ñßɡɰ ]  
 

32. RNA interference is mediated by both siRNA 

and miRNA.  Which one of the following 

statement about them is NOT true? 

 1. Both siRNA and miRNA are processed 

 by DICER. 

 2. Both siRNA and miRNA usually guide  

  silencing of the same genetic loci from  

  which they  originate. 

 3. miRNA is a natural molecule while  

  siRNA is either natural or a synthetic  

  one. 

 4. miRNA, but not siRNA is processed by 

  Drosha. 

 

33. MHC ÛÀx I ÍÎɟ ÛÀx II yÌȓ̈ɰ ¾ɭ ¾ȓÄ ÙàÌ 
ȑÑĞ ÑÛÍ ßʅ εÞÛɟ× ¤¾ ¾ɭ, Åɨ Öɟŝ ÛÀx I MHC 

ÒØ ÙɟÀȕ ßɨÍɟ ßɮ] }Þɭ ÒßÃɟÑʃ]  
 1. ÞÕɠ ¾ʃşη¾Í ¾ɨεÜ¾ɟ¨ɰ Öʃ Ûɭ ØÃ¾Í9 

 yεÕģ ×Ć Í ßɨÍɭ ßʅ]  

 2. Ûɭ àɭŝ-ÞɰØÃÑɟ ×ȓĆÍ Ĉ Ùɟ|¾ɨεÞÙɭÈî 
 ÒɦεÙÒɭĚ Èɟ|î ßʅ]  

 3. Ûɭ ¾ɨεÜ¾ɟ̈ ɰ ¾ɨ ŢȑÍÅÑ Èȓ¾îʇ ¾ɨ ŢÏɟÑ ¾ØÑɭ 
 Öʃ ÞȒĞÖεÙÍ ßʅ]  

 4. B ¾ɨεÜ¾ɟ¨ɰ ¾ɥ ÞÍßɡ ζÆġ Ùɡ Öʃ Ûɭ yεÕģ ×Ć Í 
 ßɨÍɭ ßʅ]  

 

33. Following are some of the characteristics of 

MHC class I and class II molecules except one 

which is applicable only for MHC class I.  

Identify the appropriate statement. 

 1. They are expressed constitutively an all 

 nucleated cells. 

 2. They are glycosylated polypeptides 

 with domain structure. 

 3. They are involved in presentation of 

 antigen fragments to cells. 

 4. They are expressed on surface membrane 

 of B cells. 

 

 

 

34. ȑÑĞ Ñ ÅɠÛɟÌȓ̈ɰ Öʃ Þɭ η¾Þ¾ɟ Ù×Ñ¾ɟ×ʇ Öʃ 
}Ò¾ɨεÜ¾ɟ×ɠ Ħ ÎɟÑɠ¾ØÌ ßɮ? 

 1. Salmonella typhi 

 2. Streptococcus pneumoniae 

 3. Vibrio cholerae  

 4. Mycobacterium tuberculosis  

 

34. Which of the following bacteria has subcellular 

localization in lysosomes? 

 1. Salmonella typhi 
 2. Streptococcus pneumoniae 

 3. Vibrio cholerae  

 4. Mycobacterium tuberculosis  

 

35. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ yÔȓxÏÅɠÑ ¾ɥ Ŭɭĥ ÉÍÖ 
ÒȎØÕɟÝɟ ¾ØÍɟ ßɮ? 

 1. ¾ɨεÜ¾ɟ-ŢÃȓØɨǩÛÑ ¾ɭ ÛÐxÑ ¾ØÑɭ ÛɟÙɭ ¾ɨεÜ¾ɟ 
 ÃŎ ŢɨÈɡÑ ¾ɟ ¾ɨÊÑ ¤¾ yÔȓxÏÅɠÑ ¾Õɠ Ñßɡɰ 
 ¾ØÍɟ]  

 2. ¾¾xÈØɨÀ ¾ɭ ÛɰÜɟÀÍ Ţ¾ɟØʇ Öʃ yÔȓxÏÅɠÑ ßÖɭÜɟ 
 ÞȒĞÖεÙÍ ßʅ]  

 3. yÔȓxÏÅɠÑ }Þ ŢɨÈɡÑ ¾ɭ εÙ¤ ¾ɨÊÑ ¾ØÍɟ ßɮ 
 Åɨ η¾Þɠ ¾ɨεÜ¾ɟ ¾ɨ ¤ÒɨĚ ÈɨεÞÞ yÑȓÕÛ ¾ØÑɭ 
 Þɭ Øɨ¾Íɟ ßɮ]  

 4. yÔȓxÏÅɠÑ Ûß ŢÕɟÛɠ yεÕģ ×ȒĆÍÍ }ĕ ÒȎØÛȑÍxÍ 
 ÅɠÑ ßɮ Åɨ }ĕ ÍØÅɠθÛÍɟ ¾ɭ εÙ¤ η¾Þɠ ¾ɨεÜ¾ɟ 
 ¾ɨ ÙɟÕŢÏ ÔÑɟ ÏɭÍɟ ßɮ]  

 

35. Which one of the following best defines an 

oncogene? 

 1. An oncogene never codes for a cell cycle 

 protein, which promotes cell  

 proliferation. 

 2. Oncogenes are always involved in inherited 

 forms of cancer. 

 3. An oncogene codes for a protein that 

 prevents a cell from undergoing apoptosis. 

 4. An oncogene is a dominantly expressed 

 mutated gene that renders a cell 

 advantageous towards survival. 

 

36. Őɟßɡ-¤ę Åɟ|Ö ¾ɭ ÔɟØɭ Öʃ η¾×ɭ À×ɭ ȑÑĞ Ñ ¾ÎÑʇ Öʃ 
Þɭ ¾ɩÑ-Þɟ ÀÙÍ ßɮ? 

 1. η¾Þɠ Őɟßɡ-¤ę Åɟ|Ö ¾ɭ ¤¾ Ôɟħ× ¾ɨεÜ¾ɟ| 
 ÞɰÙĈ Ñɠ-zÔɰÐÑ àɭŝ, ¤¾ ÒɟØζÆġ Ùɡ àɭŝ ÍÎɟ 
 ¤¾ yɰÍØɟ¾ɨεÜ¾ɟ| }ĕ ŢɭØ¾ɥ '¤ę Åɟ|Ö( àɭŝ 
 ßɨÍɭ ßʅ]  

 2. ŢɟζÌ×ʇ Öʃ yÑɭ¾ Ţ¾ɟØ ¾ɭ Őɟßɡ-¤ę Åɟ|Ö Òɟ×ɭ 
 ÅɟÍɭ ßʅ]  
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 3. Őɟßɡ-¤ę Åɟ{Öʇ ¾ɥ Þɰ¾ɭÍ-ÒɟØŎÖÌ ÒκÎ¾ɟ×ʃ  
 ÷ɟĦ ÷ɨȎØÙɡ¾ØÌ ÞɨÒɟÑɠÒɟÍʇ ¾ɨ ÞȒĞÖεÙÍ 
 ¾ØÍɠ ßʅ]  

 4. yɰÍØɨ¾ɨεÜ¾ɟ| G-ŢɨÈɡÑʇ ¾ɭ ÞɟÎ Őɟßɡ-¤ę Åɟ|Ö  
 ÞɠÐɠ yę ×ɨę ŧηŎ×ɟ ¾ØÍɭ ßʅ]  

 

36. Which one of the following statements about 

receptor ï enzyme is FALSE? 

 1. A receptor ï enzyme has an extracellular 

 ligand binding domain, a transmembrane 

 domain and an intracellular catalytic (enzyme) 

 domain. 

 2. Many types of receptor enzymes are found 

 in animals. 

 3. The signal transduction pathways of 

 receptor ï enzyme involve phosphorylation 

 cascades. 

 4. Receptor ï enzymes interact directly with 

 intracellular G-proteins. 

 

37. ¾Üɭȼη¾×ʇ ¾ɥ ßʪιÊ×ɟɰ ŢɟĚ Í ťȕÌɠ ___ Þɭ ßɨÍɭ ßʅ]  

 1. Ôɟħ× ĕ ÛÃɟ    2. yκÐĕ ÛÃɟ  
 3. ÖĘ ×ĕ ÛÃɟ   4. yɰÍØĕ ÛÃɟ   
 

37. Bones of vertebrates are derived from 

embryonic  

 1. ectoderm   2. epiderm  

 3. mesoderm   4. endoderm  

 

38. θÛ¾ɟÞ ¾ɭ ÏɩØɟÑ ×ȏÏ η¾Þɠ ¾ɨεÜ¾ɟ ¾ɨ η¾Þɠ 
θÛÜɭÝ ÕɟĈ × ¾ɭ ÞȓÒȓÏx η¾×ɟ ÅɟÍɟ ßɮ, Íɨ Ûß 
¾ßÙɟÍɟ ßɮ  

 1. ÔßȓÜȒĆÍÜɟÙɡ    2. ÒȕÌxÜȒĆÍÜɟÙɡ   
 3. ȑÑÐɟxȎØÍ    4. θÛÕɭȏÏÍ   
 

38. During development, if a cell has committed to 

a particular fate, it is said to be  

 1. pluripotent   2. totipotent  

 3. determined   4. differentiated  

 

39. }Õ×ÃØ ťȕÌʇ Öʃ ŢɟØɰεÕ¾ Òȗĥ É-yÐØ yà {ÞÞɭ 
ȑÑÐɟxȎØÍ ßɨÍɟ ßɮ9   

 1. ÜȓŎɟÌȓ ŢÛɭÜ Ħ ÎÙ  
 2. Àȓȼĕ Û  
 3. ÀÕɟxÜ× Þɭ ÞɰÒ¾x Ħ ÎÙ  
 4. ¾ɨεÜ¾ɟ¨ɰ ¾ɭ ÔɠÃ zÑȓÛɰεÜ¾ ÕɭÏ  
 

39. The initial dorsal-ventral axis in amphibian 

embryos is determined by  

 1. the point of sperm entry.  

 2. gravity.  

 3. the point of contact with the uterus.  

 4. genetic differences in the cells.  

 

40. ¤ØɟȐÔÊɨȒĚÞÞn  Öʃ ʬθÛȑÑÝɭÃÑ ¾ɭ ÏɩØɟÑ ÜȓŎɟÌȓ 
¾ɨεÜ¾ɟ ¾ɟ zÃØÌ ȑÑĞ ÑÛÍ ¾κÎÍ ßɨ Þ¾Íɟ ßɮ] 
ÀÙÍ ¾ÎÑ ¾ɨ ÒßÃɟÑʃ9  

 1. ÒØɟÀ ÑεÙ¾ɟ ÷ÈÍɠ ßɮ ÍÎɟ ÜȓŎɟÌȓ ¾ɨεÜ¾ɟ̈ ɰ 
 ¾ɨ ŮɟθÛÍ ¾ØÍɠ ßɮ]  

 2. ÜȓŎɟÌȓ ¾ɨεÜ¾ɟ×ʃ ÒØɟÀ ÑεÙ¾ɟ¨ɰ ¾ɟ }ĕ ÒɟÏÑ 
 ¾ØÍɠ ßʅ ÍÎɟ ÖɟÏɟ ×ȓĈ Ö¾ɨÏεÕÏ Öʃ ŢÛɭÜ ¾ØÍɠ 
 ßʅ]  

 3. ÅÔ ÒØɟÀ ÑεÙ¾ɟ ÖɟÏɟ ×ȓĈ Ö¾ɨÏεÕÏ Öʃ ŢɭÛÜ 
 ¾ØÍɠ ßʅ, Őɟßɡ× ŢȑÍģ ×ɟÞɟɰÍ ¾ɨεÜ¾ɟ×ʃ θÛÕɰκÀÍ 
 ßɨÍɠ ßʅ]  

 4. ¤¾ ÜȓŎɟÌȓ ¾ʃş¾ yĔ Ê¾ɨεÜ¾ɟ Þɭ ÞɰÙȑ×Í 
 ßɨÍɟ ßɮ ÍÎɟ ÏȕÞØɟ ¾ʃşɡ× ¾ɨεÜ¾ɟ¨ɰ ¾ɭ ÞɟÎ]  

 

40. Sperm cell behaviour during double fertile- 

zation in Arabidopsis can be stated as follows.  

Identify the INCORRECT statement:  

 1. Pollen tube bursts and discharges 

 sperm cells. 

 2. Sperm cells produce pollen tubes and 

 enter into female gametophyte.  

 3. The receptive antipodal cells break 

 down when pollen tube enters the 

 female gametophyte.  

 4. One sperm nucleus fuses with the egg cell 

 and the other fuses with the central cells.  

 

41. εÜɰÔ ŐɰκÎ¾ɟ ÞɰØÃÑɟ Öʃ ÕɟÀ ÙɭÑɭÛɟÙɭ Øɟ|ÔɨÅɨÖ 
ÅɠÑ ŐɰκÎ¾ɟ¾ØÌ (nod) ÅɠÑ ¾ßÙɟÍɭ ßʅ] nodD-

¾ɨιÊÍ ŢɨÈɡÑ  

 1. ¤¾ ¤ÞɭȏÈÙ ŘɟɰĦ ÓØɭé ßɮ Åɨ Nod ¾ɟØ¾ Þɭ ¤¾ 
 ÛÞɟ-¤Þɟ|Ù Üȗɰ¿Ùɟ ¾ɨ ÅɨîÍɟ ßɮ]   

 2. nod ÔĆ Þɭ ¾ɭ ÞɟÎ ÔɟɰÐÍɟ ßɮ ÍÎɟ ÞÕɠ nod 

 ÅɠÑʇ Öʃ yÑȓÙɭ¿Ñ ¾ɨ ŢɭȎØÍ ¾ØÍɟ ßɮ]   
 3. N-¤ÞɭȏÈÙ Ĉ Ùȕ¾ɨéÖɠÑ yÛεÜĥ Èʇ ¾ɥ ÞßÙĈ ÑÍɟ 

 ¾ɨ }ĕ ŢɭȎØÍ ¾ØÍɟ ßɮ]  

 4. Øɟ|éɨθÛ×Ön   Öʃ ÒɨÝɠ θÛεÜĥ ÈÍɟ ¾ɨ ŢÕɟθÛÍ 
 ¾ØÍɟ ßɮ]  

 

41. Rhizobial genes that participate in legume 

nodule formation are called nodulation (nod) 

gens. The nodD-encoded protein 

 1. is an acetyl transferase that adds a fatty acyl 

 chain to the Nod factor.  

 2. binds to the nod box and induces  transcription 

 of all nod genes.  
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 3. catalyzes the linkage of N-acetyl glucosamine 

 residues. 

 4. influences the host specificity of Rhizobium. 

 

42. ȑÑĞ Ñ ÒɟÏÒ ßɟÖɼÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ ʬθÛÁÈ¾ 
ȏßȒĦÈÊɠÑ ¾ɟ|ÑɭÞn   Őɟßɡ ¾ɨ Þɰ¾ɭÍ ÒɟØŎÖÌ ßɭÍȓ 
}Ò×ɨÀ ¾ØÍɟ ßɮ?  

 1. ¦ȒĆÞÑ    2. κÀĜ ÔɭØɭȒġÙÑ   
 3. Þɟ{Èɨ¾ɟ|ȑÑÑ  4. ¤ȒĜÞεÞ¾ yĞ Ù  
 

42. Which one of the following plant hormones use 

the two-component histidine kinase  receptor 

system for signal transduction?  

 1. Auxin    2. Gibberellin  

 3. Cytokinin  4. Abscisic acid 

 

43. ȏÏÛÞ-ÏɮĘ ×x yÛÀÖ ÍÎɟ ȏÏÑ-ØɟÍ ¾ɭ ÅɠÛÙ× Öʃ 
ȑÑĞÑ Ţ¾ɟÜ-Őɟȏß×ʇ Öʃ Þɭ ¾ɩÑ-Þɟ ŢÖȓ¿ ÕȕεÖ¾ɟ 
ȑÑÕɟÍɟ ßɮ?  

 1. éɟ{ʨÙȓÒɭ ¾ȓÈȓɰÔ  
 2. ηŎĚ ÈɨŎɨÖÞn    
 3. ÷ɨÈɨŘɨθÒÑÞn    
 4. ÒØɟÔʅÀÑɠ yÛØɨÐ θÛĦ ÎÙ 8 

 

43. Which one of the following photoreceptors 

plays a role in day length perception and 

circadian rhythms?  

 1. Zeitlupe family  

 2. Cryptochromes  

 3. Phototropins  

 4. UV Resistance locus 8 

 

44. ßȎØÍÙÛ¾ ¾ɥ κÃθÒÈɟÜ× ζÆġ Ùɡ Öʃ Ţ¾ɟÜ 
yεÕηŎ×ɟ ¾ɭ ÏɩØɟÑ {ÙɮĆŘɦÑ ÒȎØÛßÑ ¾ɟ Þßɡ ŎÖ 
ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ßɮ?  

 1. P680­ Cytochrome b6f ­ PC ­ PQ 

 2. P680­ PC ­ Cytochrome b6f ­ PQ 

 3. P680­ PQ ­ PC ­ Cytochrome b6 f  

 4. P680­ PQ ­ Cytochrome b6f ­ PC  

 

44. Which one of the following is the correct order 

of electron transport during light reaction in the 

thylakoid membrane of chloroplast?  

 1. P680­ Cytochrome b6f ­ PC ­ PQ 

 2. P680­ PC ­ Cytochrome b6f ­ PQ 

 3. P680­ PQ ­ PC ­ Cytochrome b6 f  

 4. P680­ PQ ­ Cytochrome b6f ­ PC 

 

45. ÒɭÜɠ ¾ɨεÜ¾ɟ¨ɰ Öʃ Ĉ Ùȕ¾ɨé ¾ɟ ÞȓÞɟȒĘ×Í θÛÞØÌ 
¾ɨ {ę ÞȓεÙÑ {Þ Ţ¾ɟØ ÛȗθǦÍ ¾ØÍɟ ßɮ:- 

  

 1. Ĉ Ùȕ¾ɨé ÒȎØÛɟß¾ʇ ¾ɟ ÷ɟĦ ÷ɨȎØÙɡ¾ØÌ  

 2. Ĉ Ùȕ¾ɨé ÒȎØÛɟß¾ʇ Þɭ yɰÍθÛxȒĥÈÍ yɰÍ9¾ɟ×ʇ ¾ɨ 
 ¾ɨεÜ¾ɟ| ζÆġ Ùɡ ¾ɭ yɰÏØ Ħ ÎɟÑɟɰÍØÌ  

 3. Ĉ Ùȕ¾ɨé ÒȎØÛɟß¾ɨ ¾ɭ εÙ¤ mRNA ÞɰĤ ÙɭÝÌ ¾ɟ 
 ÞɰÏÖÑ  

 4. Ĉ Ùȕ¾ɨé ÒȎØÛɟß¾ʇ ¾ɟ θÛ÷ɟĦ ÷ɨȎØÙɡ¾ØÌ  

 

45. Insulin increases facilitated diffusion of glucose 

in muscle cells by:- 

 1. phosphorylation of glucose transporters.  

 2. translocation of glucose transporter-

 containing endosomes into the cell 
 membrane.  

 3. inhibition of the synthesis of mRNA for 

 glucose transporters.  

 4. dephosphorylation of glucose transporters. 

 

46. ¤ę ÈØɨÞɟ|ÈÞn  ¾ɭ yɰÏØ ţĆ Èɨé ¾ɟ ÒȎØÛßÑ {ÞÞɭ 
ÖɟȒĘ×Í ßɮ:-  

 1. ÞɨιÊ×Ö-ȑÑÕxØ Ĉ Ùȕ¾ɨé ÒȎØÛɟß¾ 1 (SGLT 1).  

 2. Ĉ Ùȕ¾ɨé ÒȎØÛɟß¾ 5 (GLUT5). 

 3. SGLT 2. 

 4. GLUT 4. 

 

46. The transport of fructose into the enterocytes is 

mediated by:-  

 1. sodium-dependent glucose transporter 1 

 (SGLT 1).  

 2. glucose transporter 5 (GLUT5). 

 3. SGLT 2. 

 4. GLUT 4. 

 

47. yÑȓ¾Ğ Òɠ ÒȕÛxÀȓȒċÄ¾ɟ| ÍɰȐŝ¾ɟ ¾ɨεÜ¾ɟ¨ɰ ¾ɟ  
¾ɨεÜ¾ɟ-¾ɟ× ×ßɟɰ ȒĦÎÍ ßʅ:-  

 1. ÖɭȼØč Åȓ ¾ɭ ÖĘ ×Û ØnÍɠ ÒɟĤ Ûx ¾ɨεÜ¾ɟ Ħ ÍɰÕ  
 2. ÖɭȼØč Åȓ ¾ɭ ÒĤ Ã ¾ɨεÜ¾ɟ Ħ ÍɰÕ   
 3. ÞɭεÙ×ɟ¾ ÀȓȒċÄ¾ɟ  

 4. ÒɟØ¾Üɭȼ¾ɥ ÀȓȒċÄ¾ɟ 

 

47. The cell bodies of sympathetic preganglionic 

neurons are located in:-  

 1. Intermediolateral cell column of spinal cord  

 2. Posterior cell column of spinal cord  

 3. Celiac ganglion  

 4. Paravertebral ganglion  
 

48. ¤ę ÈØɨÞɟ|È ¾ɭ yɰÏØ ÒɭĚ Èɟ|î ÒØθÛɟß¾ 1 ʬÛɟØɟ ʬθÛ 
¤Ûɰ ȐŝÒɭĚ Èɟ{î ÒȎØÛȏßÍ ßɨÍɭ ßʅ ȒÅÞ¾ɭ εÙ¤ 
Ãɟȏß×ɭ:-  

 1. Na
+
    2. Ca

++
 

 3. H
+   

 4. Cl
-
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48. The di- and tripeptides are transported in the 

enterocytes by peptide transporter 1 that 

requires:-  

 1. Na
+
    2. Ca

++
 

 3. H
+    4. Cl

-
 

 

49. ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ Ñßɡɰ ßɮ?  

 1. ÒȎØÖɟÌɟĕ Ö¾ ÛɰÜɟÀȑÍ η¾Þɠ yÑɭ¾ÅɠÑɠ 
 θÛÜɭÝÍɟ ¾ɭ εÙ¤ ÒȎØÖɭ× ÙàÌŢȼÒʇ ¾ɭ ÒȎØÞØ 
 Öʃ ÒȎØÌεÖÍ ßɨÍɠ ßɮ]  

 2. yÑɭ¾ÅɠÑɠ θÛÜɭÝÍɟ×ʃ y¾ÞØ ÞɰÍÍ θÛÃØÌ ¾ɨ 
 ŢÖɟζÌÍ ¾ØÍɠ ßʅ]  

 3. ÒȎØÖɟÌɟĕ Ö¾ θÛÜɭÝÍɟ θÛĦ ÎÙ (QTL) ¾ɭ ¾ȓÄ 
 ¤ÙɡÙ ÀȓÌ.θÛÜɭÝÍɟ Öʃ ¤¾ ×ɨÀɟĕ Ö¾ ŢÕɟÛ 
 Ø¿Íɭ ßʅ]  

 4. ÒȎØÖɟÌɟĕ Ö¾ θÛÜɭÝÍɟ¨ɰ ¾ɨ ȑÑ×ɰŝÌ ¾ØÍɭ 
 ¤ÙɡÙ Ħ ÛÍɰŝÍ9 θÛÞɰ×ɨȒÅÍ ×ɟ yÒģ ×ȕȏßÍ Ñßɡɰ 
 ßɨÍɭ]  

 

49. Which one of the following statements is 

INCORRECT?  

 1. Quantitative inheritance results in a range 

 of measurable phenotypes for a polygenic 

 trait. 

 2. Polygenic traits often demonstrate 

 continuous variation. 

 3. Certain alleles of quantitative trait loci 

 (QTL) have an additive effect on the

 character/trait.  

 4. Alleles governing quantitative traits do not 

 segregate and assort independently.  

 

50. ¤¾ Ãȓȏß×ɟ Åɨ {ę ÞȓεÙÑ-ÅɮÞɭ θÛ¾ɟÞ ¾ɟØ¾ II 

(IgF2) ÛɟÙɭ Ïɨ ¤ÙɡÙ Ø¿Íɠ ßɮ, zÖɟÒ Öʃ ÞɟÐɟØÌ 
ßɮ; ÅÔη¾ ¤¾ ÏȕÞØɡ Ãȓȏß×ɟ, Åɨ θÛ¾ɟÞ ¾ɟØ¾ ßɡÑ 
Ïɨ }ĕ ÒȎØÛÍɶ ¤ÙɡÙ Ø¿Íɠ ßɮ, ÛɟÖÑ ßɮ] ¤¾ 
ÞɟÐɟØÌ ÍÎɟ ¤¾ }ĕ ÒȎØÛÍɶ ¤ÙɡÙ ÛɟÙɡ ¤¾ 
θÛÝÖ×ȓĈ Öɠ Ãȓȏß×ɟ ¾ɟ zÖɟÒ Ûę × Ţ¾ɟØ ¾ɭ ¤ÙɡÙ 
¾ɭ ÅÑ¾ ŮɨÍ ÒØ ȑÑÕxØ ßɮ] ÛɰÜɟÀȑÍ ¾ɟ ¥Þɟ 
ŢȑÍÖɟÑ ¾ßÙɟÍɟ ßɮ  

 1. εÙɰÀ-ÞɰÙȒĈÑÍ ÛɰÜɟÀȑÍ  

 2. ÞɰÅɠÑɠ ŢÖȓşÌ   
 3. ÅɠÑ-Ò×ɟxÛØÌ yę ×ɨę ×ηŎ×ɟ 

 4. ¾ɨεÜ¾ɟşģ × ÛɰÜɟÀȑÍ  

 

50. A mouse carrying two alleles of insulin-like 

growth factor II (IgF2) is normal in size; whereas 

a mouse that carries two mutant alleles lacking 

the growth factor is dwarf. The size of a 

heterozygous mouse carrying one normal and one 

mutant allele depends on the parental origin of 

the wild type allele. Such pattern of inheritance is 

known as  

 1. Sex-linked inheritance  

 2. Genomic imprinting  

 3. Gene-environment interaction  

 4. Cytoplasm inheritance  

 

51. ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ Ñßɡɰ ßɮ?  

 1. zÑȓÛɰεÜ¾ yÒÞØÌ ¾ɭ ¾ɟØÌ η¾Þɠ ÄɨÈɡ 
 zÔɟÏɡ ¾ɭ yɰÏØ zÑȓÛɰεÜ¾ ŢÞØÌ ¾ɟ à× 
 ßɨÍɟ ßɮ]  

 2. η¾Þɠ zÔɟÏɡ ¾ɭ ÅɠÑ ¾ɨÜ Öʃ }ÒȒĦÎÍ 
 àȑÍ¾Ø ¤ÙɡÙʇ ¾ɥ Þɰć ×ɟ zÑȓÛɰεÜ¾ ÕɟØ 
 ¾ßÙɟÍɠ ßɮ]  

 3. zÑȓÛɰεÜ¾ yÒà× ÞÖ×ȓĈ ÖÅÍɟ ¾ɭ Ħ ÍØʇ Öʃ 
 à× ßɮ]  

 4. àȑÍ¾Ø ¤ÙɡÙʇ ¾ɭ εÙ¤ ÛκÐxÍ ÞÖ×ȓĈ ÖÅÍɟ Þɭ 
 yɰÍ9ŢÅÑÑ yÛ ÑȑÍ ÒȎØÌεÖÍ ßɨÍɠ ßɮ]  

 

51. Which one of the following statements is 

INCORRECT?  

 1. Loss of genetic variation occurs within a 

 small population due to genetic drift.  

 2. The number of deleterious alleles present in 

 the gene pool of a population is called the 

 genetic load. 

 3. Genetic erosion is a reduction in levels of 

 homozygosity. 

 4. Inbreeding depression results from increased 

 homozygosity for deleterious alleles.  

 

52. ÒɠÙɭ ÜØɡØ ÍÎɟ ÙɟÙ zɰ¿ʇ ÛɟÙɭ ¤¾ ÑØ ŚɨĦ ÷ɥÙɟ    
 ÖĆ ¿ɠ ¾ɟ ÅɠÑŢȼÒ Ć ×ɟ ßɮ? ÕȕØɟ  (y

+
) ÒɠÙɭ (y) Þɭ 

ŢÕɟÛɠ ßɮ ÍÎɟ ÙɟÙ (w
+
) Ĥ ÛɭÍ  (w) Þɭ ŢÕɟÛɠ ßɮ] X 

ÀȓÌÞȕŝ Öʃ ÏɨÑʇ ÛȏßÍ ßɨÍɭ ßʅ]  
 1. X

w+y 
Y   2. Xwy

Y
 

 3. X
wy+

Y   4. Xwy+
X

wy+
Y 

 

52. What is the genotype of a male Drosophila fly 

that has yellow body colour and red  eyes. 

Brown (y
+
) is dominant over yellow (y) and red 

(w
+
) is dominant over white  (w). Both are 

carried on X chromosome.   

 1. X
w+y 

Y   2. Xwy
Y

 

 3. X
wy+

Y   4. Xwy+
X

wy+
Y 

 

53. ÅɠÛɟÌȓ ¾ɥ yÒɭàɟ Þȓ¾ɭş¾ʇ ¾ɭ ÞɟÎ zʬ×ʇ ¾ɭ 
ȑÑ¾ÈÍØ z¾ÝxÌ ¾ɭ ÔɟØɭ Öʃ η¾×ɭ À×ɭ ȑÑĞ Ñ 
¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ Ñßɡɰ ßɮ? 
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 1. zʬ× ÍÎɟ Þȓ¾ʃş¾, ÏɨÑʇ ¾ɥ ¾ɨεÜ¾ɟ εÕȒĕÍ×ʇ 
 Öʃ ÒɭȒĚÈÊɨĈ Ùɟ{¾Ñ ¾ɟ yÕɟÛ ßɮ]  

 2. zʬ×ʇ ÍÎɟ Þȓ¾ʃş¾ʇ Öʃ ŢɨÈɡÑ ÞɰĤ ÙɭÝÌ ¾ɭ εÙ¤ 
 ŢɟØɰÕ¾ ¤εÖÑɨ yĞ Ù ÖɮκÎ×ɨÑɟ{Ñ ßɮ]  

 3. zʬ×ʇ ÍÎɟ Þȓ¾ʃş¾ʇ, ÏɨÑʇ Öʃ DNA ¾ɭ ÞɟÎ 
 ÞɰÀÍ ȏßĦ ÈɨÑ yÑȓÒȒĦÎÍ ßʅ]  

 4. zʬ×ʇ ÍÎɟ Þȓ¾ʃş¾ʇ, ÏɨÑʇ Öʃ RNA ÒɦεÙÖØɭé 
 ÔßȓÙ Ţ¾ɟØ ¾ɭ ßʅ]  

 

53. Which of the following statements is NOT true 

regarding the closer affinity of Archaea to 

Eukarya than to Bacteria? 

 1. Both Archaea and Eukarya lack peptide-

 glycan in their cell walls. 

 2. The initiator amino acid for protein synthesis 

 is methionine in both Archaea and Eukarya. 

 3. Histones associated with DNA are absent in 

 both Archaea and Eukarya. 

 4. In both Archaea and Eukarya the RNA 

 polymerase is of several kinds. 

 

54. ȑÑĞ Ñ ιÊĞ Õ¾ Ţ¾ɟØʇ ¾ɨ }Ñ¾ɥ yÒÑɠ ÅɟȑÍ 
ȒÅÞÖʃ Ûɭ Òɟ×ɭ ÅɟÍɭ ßʅ, Þɭ ÞȓÖɭεÙÍ ¾Øʃ9  

ιÊĞ Õ¾ ÅɟȑÍ 

(a) }Õ×¾ɨØ¾  (i) ÖȗÏȓ¾ÛÃɠ  
(b) ÑɩȒĚÙ×Þ  (ii) ¤¾ɟ{Ñɨ{ÖɟxÈɟ  
(c) Ĉ Ùɨη¾ιÊ×Ön   (iii) ÒɨȎØ÷ɭØɟ  

(d) ȐÔθÒę ÑɟȎØ×ɟ  (iv) yȎØŝÒɟÏ  
  (v) ¤ę ÑɭÙɡÊɟ  

  

 1. a ï iii, b ï iv, c ï i, d ï ii 

 2. a ï iv, b ï iii, c ï i, d ï v 

 3. a ï ii, b ï v, c ï iv, d ï i 

 4. a ï v, b ï i, c ï ii, d ï iii 

 

54. Match the following larval forms with the 

phyla that they occur in 

 Larva Phylum 

(a) Amphiblastula (i) Mollusca 

(b) Nauplius (ii) Echinodermata 

(c) Glochidium (iii) Porifera 

(d) Bipinnaria (iv) Arthropoda 

  (v) Annelida 

  

 1. a ï iii, b ï iv, c ï i, d ï ii 

 2. a ï iv, b ï iii, c ï i, d ï v 

 3. a ï ii, b ï v, c ï iv, d ï i 

 4. a ï v, b ï i, c ï ii, d ï iii 

 

55. θÛĤ Û ¾ɭ ÞɰØνàÍ àɭŝʇ ¾ɭ ȑÑĞ Ñ Øɟĥ Řɡ× }ʬ×ɟÑʇ Öʃ 
Þɭ η¾ÞÖʃ ÔɟÁʇ ¾ɟ ÁÑĕ Û }ċ ÃÍÖ ßɮ? 

 1. ȒÅÖ ¾ɟÔɴÈ   2. ¾ɟÅɠØɰÀɟ  
 3. η¾×ɨÙɟιÊ×ɨ ÁɟÑɟ  4. ÖɟÑÞ   
 

55. Which of the following National parks has the 

highest density of tigers among protected areas 

in the world? 

 1. Jim Corbett   2. Kaziranga  

 3. Keoladeo Ghana   4. Manas  

 

 56. ʬÛɠÒ-ÅɮÛÕȕÀɨÙ ¾ɭ θÛġ ÞÑn  -Öɮ¾-zÎxØ εÞǦɟɰÍ Þɭ 
ȑÑ¾ÙÍɭ ÒȕÛɟxÑȓÖɟÑ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Ñßɡɰ ßɮ? 

 1. η¾Þɠ ʬÛɠÒ Öʃ ŢÅɟȑÍ×ʇ ¾ɥ Þɰć ×ɟ ¾ɨ }Þ¾ɭ 
 àɭŝÓÙ ¾ɭ ÞɠÐɭ yÑȓÒɟÍ Öʃ ÔïÑɟ Ãɟȏß×ɭ]  

 2. Ţ ÅɟȑÍ×ʇ η¾ Þɰć ×ɟ ¾ɨ Ãɟȏß×ɭ η¾ Ûß ŮɨÍ 
 ¾ɨÜ Þɭ ʬÛɠÒ ¾ɥ ÔïÍɠ ÏȕØɡ ¾ɭ ÞɟÎ ÁÈʃ]  

 3. ŢÅɟȑÍ×ʇ ¾ɭ ÛɟØɭ-ę ×ɟØɭ ¾ɨ ÞɟÛx ÍÎɟ y¾ÞØ 
 ßɨÑɟ Ãɟȏß×ɭ]  

 4. η¾Þɠ ʬÛɠÒ ¾ɥ ŢÅɟȑÍ ŢÃȓØÍɟ ¾ɨ ȑÑ¾ÈÛÍɶ 
 ʬÛɠÒʇ Þɭ }Þ¾ɥ ÖɟĘ × ÏȕØɡ Þɭ ÞɰÔɰκÐÍ ßɨÑɟ 
 Ãɟȏß¤]  

 

56. Which of the following is NOT a prediction 

arising out of Wilson-MacArthurôs Theory of 

Island Biogeography? 

 1. The number of species on an island should 

 increase with its size/area. 

 2. The number of species should decrease with 

 increasing distance of the island from the 

 source pool. 

 3. The turnover of species should be common 

 and frequent. 

 4. Species richness on an island should be 

 related to its average distance to the 

 neighbouring islands. 

 

57. ÒȗĖ Ûɠ Þɭ ÞÖȓşɡ ŢÅɟȑÍ×ʇ ¾ɭ 95% ¾ɟ yȸĤ × ßɨÑɟ 
ȑÑĞ Ñ ŢÖȓ¿ ÕɟØɡ θÛÙɨÒÑ ÁÈÑɟ̈ ɰ Öʃ Þɭ η¾Þ¾ɭ 
ÏɩØɟÑ ßȓz Îɟ? 

 1. ¦ÊɼθÛÜÑ   2. ÊɭÛɨȑÑ×Ñ  
 3. ÒɟεÖx×Ñ    4. Řɦ×ɟεÞ¾  
 

57. During which of the following major mass 

extinction events, over 95% of the marine 

species disappeared from the planet Earth? 

 1. Ordovician  2. Devonian 

 3. Permian   4. Triassic 
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58. ÅɮÛθÛθÛÐÍɟ ¾ɭ ȑÑĞ Ñ ÛɮȒĤÛ¾ Íɠū ¾ʃşʇ Öʃ Þɭ 
η¾ÞÖʃ θÛÜɭÝàɭŝɠ ÒɟÏÒ Û ¾Üɭȼη¾×ʇ ¾ɥ }ċ ÃÍÖ 
Þɰć ×ɟ ßɮ? 

 1. ÞȓɰÏɟÙʅÊ  
 2. }ĥ Ì¾ȏÈÔǦ ¤Ĕ Êɠé  
 3. ŤɟȒÅÙ ¾ɟ yʨÙʅȏÈ¾ ÛÑ  

 4. Ôȗßʬ yÖØɡ¾ɥ ÛÑ  

 

58. Which of the following global hotspots of 

biodiversity has the highest number of endemic 

plants and vertebrates? 

 1. Sundaland 

 2. Tropical Andes 

 3. Brazilôs Atlantic Forest 

 4. Mesoamerican forests 

 

59. ÃØÁɟÍɟɰ¾Í9, θÛ¾ɟÞ ÏØ r  ¾ɭ ÞɟÎ θÛ¾εÞÍ ßɨÍɠ 
¤¾ zÔɟÏɡ ¾ɭ εÙ¤, }Þ¾ɟ zÔɟÏɡ ÏȓÀȓÑÑ ¾ɟÙ ßɮ  

 1. ὔ ςȾὶ  2. ÌÎ ςȾὶ 
 3. ‗ÌÎς    4. ÌÎὶ ς 

 

59. For a population growing exponentially with a 

growth rate r, its population doubling time is 

 1. ὔ ςȾὶ  2. ÌÎ ςȾὶ 
 3. ‗ÌÎς    4. ÌÎὶ ς 
 

60. ÏνàÌ yÖɭØɡ¾ɟ ÍÎɟ yţɥ¾ɟ Öʃ ¤¾ ßɡ ŢÅɟȑÍ ¾ɭ 
ÜȓǦ ÅÙ ÞØɡÞȗÒʇ ¾ɭ ÅɠÛɟĤ Ö Òɟ×ɭ À×ɭ ßʅ] ÛÍxÖɟÑ 
ÞÖÆ ¾ɭ zÐɟØ ÒØ, {Þ ŢȑÍÖɟÑ ¾ɥ Ŭɭĥ ÉÍÖ 
ÞɰÕÛ ģ ×ɟć ×ɟ ȑÑĞ Ñ Öʃ Þɭ Ć ×ɟ ßɮ? 

 1. {Ñ ÏɨÑʇ ÅÀßʇ Öʃ ¤¾ ßɡ ŢÅɟȑÍ ¾ɟ }ǩÛÑ 
 ¤Ûɰ ŎÖθÛ¾ɟÞ Ħ ÛÍɰŝÍ9 ßȓz Îɟ]  

 2. ŢÅɟȑÍ×ʇ Ñɭ yţɥ¾ɟ Þɭ ÏνàÌ yÖɭȎØ¾ɟ Í¾ 
 ŢÛɟÞ η¾×ɟ Íɟη¾ Ñ×ɠ zÔɟȏÏ×ʇ ¾ɨ ÞɰĦ ÎɟθÒÍ 
 ¾Ø Þ¾ʃ]  

 3. ŢÅɟȑÍ×ʇ Ñɭ ÏνàÌ  yÖɭȎØ¾ɟ Þɭ yţɥ¾ɟ Í¾ 
 ŢÛɟÞ η¾×ɟ Íɟη¾ Ñ×ɠ zÔɟȏÏ×ʇ ¾ɨ ÞɰĦ ÎɟθÒÍ  
 ¾Ø Þ¾ʃ]  

 4. ÒȗĖ Ûɠ ¾ɭ {ȑÍßɟÞ Öʃ ¾ȓÄ ȐÔɰÏȓ ÒØ ÏνàÌ 
 yÖɭȎØ¾ɟ ÍÎɟ yţɥ¾ɟ ×ȓȒĈÖÍ Îɭ]  

 

60. Fossils of the same species of fresh water 

reptiles have been found in South America and 

Africa. Based on the current understanding, 

which of the following is the best possible 

explanation for this pattern? 

 1. The same species originated and evolved 

 independently in these two places.  

 2. Species migrated from Africa to establish 

 new populations in South America.  

 3. Species migrated from South America to 

 establish new populations in Africa. 

 4. South America and Africa were joined at 

 some point in Earthôs history.  

 

61. η¾Þ ÒɟȎØÍɰŝ Öʃ Ħ ÛÒɨÝɠ-ȒĦÎØɡ¾ȎØÍ ~Åɟx ¾ɭ 
ŢɟÎεÖ¾ ÖɟɰÞÕàɠ Í¾ ę ×ȕÑÍÖ ÞÖ× Öʃ ÒßȓɯÃÑɭ 
¾ɥ Ţɟȑ×¾Íɟ ßɮ?  

 1. ÜɠÍɨĥ Ì ¾ȏÈÔɰÐ ÒÌxÒɟÍɠ ÛÑ  

 2. ÁɟÞÕȕεÖ   
 3. ÖßɟÞÖȓş   
 4. }ĥ Ì¾ȏÈÔɰÐ ÛÝɟx ÛÑ  

 
61. In which ecosystem is the autotroph-fixed 

energy likely to reach the primary carnivore 

level in the shortest time?  

 1. Temperate deciduous forest   

 2. Grassland  

 3. Ocean  

 4. Tropical rain forest  

 
62. Üɟ¾Õνà×ʇ ¾ɥ }Ò×ɨÀ.}ÒÕɨÀ àÖÍɟ }ċ ÃÍÖ ßɮ  

 1. ÖßɟÞÖȓş ÅÙ ¾ɭ Ě ÙÛ¾ ÞÖȓÏɟ×ʇ Öʃ  
 2. ÒȎØÒĆ Û ÜɠÍɨĥ Ì ¾ȏÈÔɰÐ ÛÑʇ Öʃ  

 3. ŢÔɰκÐÍ ÁɟÞ ÕȕεÖ×ʇ Öʃ  
 4. Ţ ÔɰκÐÍ ÒȎØÞØ ÕȕεÖ×ʇ Öʃ  
 
62. The utilization or consumption efficiency of 

herbivores is highest in  

 1. plankton communities of ocean waters. 

 2. mature temperate forests.  

 3. managed grasslands.  

 4. managed rangelands.  

 
63. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɠ η¾Þɠ ŢÅɟȑÍ ¾ɥ θÛÜɭÝÍɟ 
Ñßɡɰ ßɮ Åɨ }Þɭ θÛÙɨÒÑ ¾ɭ εÙ¤ Äɭʬ× ÔÑɟÍɠ ßɮ ?  

 1. θÛεÜȒĥÈÍ ÒĖ ×  
 2. yġ Ò ȑÄÍØɟÛ àÖÍɟ  

 3. yġ Ò ÒɨÝɠ ȒĦÎȑÍ  

 4. ÃØ zÔɟÏɡ ÁÑĕ Û  
 
63. Which of the following is NOT an attribute of 

a species that makes it vulnerable to  extinction?  

 1. Specialized diet  

 2. Low dispersal ability  

 3. Low trophic status  

 4. Variable population density  
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64. yεÕÙà¾ɥ× ÞɰÅɠÑɠ θÛáɟÑ Öʃ }Ò×ɨÀ ßɨÑɭ ÛɟÙɟ 
ģ ×ȓĕ ŎÖ ÅɠÑɠ yεÕÀÖ TILLING ßɮ] ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɟ TILLING Öʃ ¾ɟÖ zÍɟ ßɮ?  

 1. yŐɨÔɮĆ ÈɡȎØ×Ön -ÖɟȒĘ×Í ȼÒɟɰÍØÌ ʬÛɟØɟ T-DNA 

 ÙɭÔȓÙÑ  
 2. Ac/Ds yÛ×Ûʇ ¾ɨ }Ò×ɨÀ ¾Ø¾ɭ ŘʅĦ ÒɨÞɟÑn  

 ÙɭÔȓÙÑ  
 3. |Îɟ{Ù ÖɠÎɭÑ Þġ ÓɨÑɭÈ ¾ɭ ÞɟÎ }ĕ ÒȎØÛÍxÅÑÑ  

 4. Ûɮʬ×ȓÍŢÛɭÜÑ ʬÛɟØɟ ÅɠÛşģ ×¾ ȼÒɟɰÍØÌ  

 

 

64. TILLING is a reverse genetics approach used 

in functional genomics. Which one of the 

following is used for TILLING?  

 1. T-DNA tagging by Agrobacterium-mediated 

 transformation.  

 2. Transposon tagging using Ac/Ds elements. 

 3. Mutagenesis with ethylmethane sulphonate.  

 4. Protoplast transformation by electroporation. 

 

65. ÍɰÔɟ¾ȕ Öč Åɟ η¾Ì Þɭ yɰÀÅÑÑ ¾ɭ ÏɩØɟÑ ÞɰÛÐx 
ÖɟĘ ×Ö Öʃ ¦ȒĆÞÑ Û Þɟ|Èɨ¾ɟ|ȑÑÑ ¾ɭ yÑȓÒɟÍ 
¾ɨ ÔïɟÑɭ ÒØ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ŢɭνàÍ η¾×ɟ 
Åɟ×ɭÀɟ?  

 1. yÒĦ ÎɟȑÑ¾ ÖȕÙ ÔÑʃÀɭ]  
 2. yÒĦ ÎɟȑÑ¾ ŢØɨß ÔÑɭÀɟ]  

 3. ÖȕÙ ÞɰØÃÑɟ Ñßɡɰ ßɨÀɠ]  

 4. ŢØɨß ÞɰØÃÑɟ Ñßɡɰ ßɨÀɠ]  

 

65. Which one of the following will be observed 

when auxin to cytokinin ratio is increased in the 

culture medium during organogenesis from 

tobacco pith callus?  

 1. Adventitious roots will form. 

 2. Adventitious shoot will form. 

 3. There will be no root formation. 

 4. There will be no shoot formation. 

 

66. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Àɭßȕɯ ¾ɟ Ûę × ȎØĤ ÍɭÏɟØ ßɮ? 

 1. Řɟ|ȏÈ¾Ön   ÖɟÑɨ¾ɨ¾Ön   
 2. Řɟ|ȏÈ¾Ön   ¾ɟĞ ÒɮĆ ÈÖn   
 3. Řɟ|ȏÈ¾Ön   ÛÙÀɭØɭ  
 4. Řɟ|ȏÈ¾Ön   Ôɨ×ɨȏÈ¾Ön    
 

66. Which of the following is wild relative of 

wheat? 

 1.  Triticum monococcum  

 2.  Triticum compactum  

 3.  Triticum vulgare  

 4.  Triticum boeoticum  

67. A ÍÎɟ  B Ïɨ ŢȑÍȐÔɰÔ-ÞÖɟÛ×Ûɠ ¾ȓɰÊεÙÍ ÒɭĚ Èɟ{î 
ßʅ] }Ñ¾ɥ {ɰκÀÍɟ ȑÑÐɟxȎØÍ ¾ɥ Åɟ Þ¾Íɠ ßɮ ×ß 
yɰη¾Í ¾Ø¾ɭ 

 1. Ûȗĕ Íɠ× ʬθÛÛζÌxÍɟ ÛÌxÖɟÙɟ  

 2. ÒØɟÔʅÀÑɠ ÛÌxÖɟÙɟ  

 3. ŢȑÍÏɡȒĚÍ ÛÌxÖɟÙɟ  

 4. ¤îÖÑ yÑȓŎÖÌ  
 

67. A and B are two enantiomeric helical peptides.  

Their chirality can be determined by recording 

their 

 1. circular dichroism spectrum. 

 2. UV spectrum. 

 3. fluorescence spectrum. 

 4. Edman sequencing. 

 

68. ȑÑĞ Ñ θÛÝ×ʇ Öʃ Þɭ η¾Þ¾ɭ εÙ¤ ŎȓĦ ¾È ÛɦȒġÙÞn  
ÒØɡàÌ ¾ɟ }Ò×ɨÀ }Ò×ȓĆ ÍÍÖ ßɮ? 

 1. Ïɨ Þɭ yκÐ¾ ÞÖȕß ÍÎɟ ßØ ÞÖȕß ŢÞɟÖɟę ×Í9 
 ÔɰȏÈÍ ßɮ]  

 2. Ïɨ Þɭ yκÐ¾ ÞÖȕß ÍÎɟ ßØ ÞÖȕß Öʃ ÔɰÈÑ  
 ŢÞɟÖɟę × Ñßɡɰ ßɮ]  

 3. Ïɨ ÞÖȕß ßʅ ÍÎɟ ßØ ÞÖȕß ŢÞɟÖɟę ×Í9 ÔɰȏÈÍ ßɮ] 

 4. Ïɨ ÞÖȕß ßʅ ÍÎɟ ßØ ÞÖȕß Öʃ ÔɰÈÑ  ŢÞɟÖɟę × 
 Ñßɡɰ ßɮ] 

 

68. The use of Kruskat Wallis test is most 

appropriate in which of these cases? 

 1. There are more than two groups and each 

 group is normally distributed. 

 2. There are more than two groups and the 

 distribution in each group is not normal. 

 3. There are two groups and each group is 

 normally distributed. 

 4. There are two groups and the distribution in 

 each group is not normal. 

 

69. ÞÍßɡ Ě Ùɮč ÖɟmÑ yÑȓÑɟÏ θÛκÐ ʬÛɟØɟ ȑÑĞ Ñ Öʃ Þɭ 
η¾Þ¾ɟ θÛĤ ÙɭÝÌ ßɨ Þ¾Íɟ ßɮ? 

 1. ØɭιÊ×ɨÙɭÔȓεÙÍ  DNA ÞÙɟ|  
 2. ŢɨÈɡÑ ÞɰØÃÑɟ  

 3. η¾Þɠ θÛÙɭ×Ñ ¾ɟ Ţ¾ɟÜɠ× ÁÑĕ Û  
 4. ÙɭÔȓÙ-ÖȓĆ Í ʬθÛzÌÛɠ× yę ×ɨę ×ηŎ×ɟ  

 

69. Which one of the following can be analysed 

using Surface Plasmon Resonance method? 

 1. Radiolabelled DNA probes. 

 2. Protein structure. 

 3. Optical density of a solution. 

 4. Label-free bimolecular interaction. 
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70. ŢÛκÐxÍ-¿ɰÊ ÏɮĘ ×x ÔßȓȼθÒÍɟ (AFLP) ¾ɭ εÙ¤ ȑÑĞÑ 
¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1. ×ɟȸȒċÄ¾ ÍÎɟ ÅɠÑ-θÛÜɭθÝÍ }ÒŎɟÖ¾ ¾ɭ 
 ¤¾ Þɰ×ɨÅÑ ¾ɭ }Ò×ɨÀ Þɭ PCR 

 2. PCR ŢÛÐxÑ, ÍʬÒĤ ÃɟÍn ŢȑÍÔɰÐÑ ¤ę Åɟ{Öʇ ¾ɭ 
 ÞɟÎ ÒɟÃÑ  

 3. ŢȑÍÔɰÐÑ ¤ę Åɟ{Öʇ ¾ɭ ÞɟÎ DNA ¾ɟ ÒɟÃÑ, 
 ÍʬÒĤÃɟÍn   ¤¾  PCR ÃØÌ  

 4. ŢȑÍÔɰÐÑ ¤ę ÅɟÖʇ ¾ɭ ÞɟÎ DNA ¾ɟ ÒɟÃÑ, 
 ÍʬÒĤ ÃɟÍn Ïɨ  PCR ÃØÌ  

 

70. Which one of the following statements is correct 

for amplified-fragment length polymorphism 

(AFLP)? 

 1. PCR using a combination of random and 

 gene-specific primers. 

 2. PCR amplification followed by digestion 

 with restriction enzymes. 

 3. Digestion of DNA with restriction enzymes 

 followed by one PCR step. 

 4. Digestion of DNA with restriction enzymes 

 followed by two PCR steps. 

 

Hkkx \PART 'C' 

71. ¤¾ θÛÛÍx Íɰŝ Öʃ σπЈὅ ÍɟÒ ÒØ yεÕηŎ×ɟ ὃᵶὄ 

¾ɭ εÙ¤ ŢȑÍ ÖɨÙ ¾ɟ ÖɟÑ¾ ÖȓĆ Í ~Åɟx ÒȎØÛÍxÑ 
ɝὋ  -1000 ¾ɮÙ.ÖɨÙ ßɮ] ÅÔ ὃ ÍÎɟ ὄ ¾ɥ 
ÞɟɰşÍɟ×ʃ ŎÖÜ9  100 Öɟ{ŎɨÖɟÙɟØ ¤Ûɰ 100 

εÖġ ÙɡÖɟÙɟØ ßʅ Íɨ ÞȒęÑ¾ȏÈÍ ÖȓĆ Í ~Åɟx ɝὋ   
ÒȎØÛÍxÑ Ć ×ɟ ßɮ?   

 1. 3160   2. 316 

 3. 31610    4. - 3160 

 

71. The standard free energy change ɝὋ  per 

mole for the reaction ὃᵶὄ at σπЈὅ in an 

open system is -1000 cal/mole. What is the 

approximate free energy change ɝὋ  when 

the concentration of ὃ and ὄ are 100 

micromolar and 100 millimolar, respectively?  

 1. 3160   2. 316 

 3. 31610    4. - 3160 

 

72. {ɰκÀÍ ¾Øʃ η¾ ę ×ȕĆ Ùɡ¾ yĞ Ùʇ ÍÎɟ ŢɨÈɡÑ 
ÞɰØÃÑɟ¨ɰ ¾ɭ ÔɟØɭ Öʃ η¾¤ À×ɭ ȑÑĞ Ñ ¾ÎÑʇ Öʃ 
¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1. DNA ¾ɭ ŢÐɟÑ Û yŢÐɟÑ ¿ɟɰÃʇ Öʃ àɟØ¾ʇ ¾ɭ 
 ÔɠÃ ßɟ|ŚɨÅÑ zÔɰÐ yÑȓÒȒĦÎÍ ßɮ]  

 2. ×ȕØɟÞɠÙ ÍÎɟ Îɟ{ÖɠÑ, ÏɨÑʇ ¾ɟ ¤¾ ÖɮκÎÙ 
 ÞÖȕß ßɮ ÒØɰÍȓ yÙÀ Ħ ÎɟÑʇ ÒØ]  

 3. ‌-¾ȓɰÊεÙ×ʇ ÍÎɟ  ‍-Òĕ ÍØʇ ¾ɭ Øɡï ʬθÛÍÙ 
 ¾ɨÌ ÔßȓÍ ÞȸÜ ßʅ] Öɟŝ ßɟ|ŚɨÅÑ zɰÔÐÑ 
 ŢȑÍÖɟÑ εÕę Ñ ßʅ]  

 4. ¤¾ ‍-ÖɨÊ ÃɟØ ¤εÖÑɨ yĞ Ùʇ Þɭ ÔÑÍɟ ßɮ] 
 ʬθÛÍɠ× ÍÎɟ ÍȗÍɠ× ¤εÖÑɨ yĞ Ùʇ ¾ɭ ʬθÛÍÙ 
 ¾ɨÌʇ ʬÛɟØɟ ‍-ÖɨÊ ¾ɭ Ţ¾ɟØ ¾ɟ ȑÑÌx×Ñ ßɨÍɟ 
 ßɮ]   

 
72. Indicate which one of the following statements 

about nucleic acids and protein structures is 

correct. 

 1. Hydrogen bonding between the bases in the 

 major and minor grooves of DNA is absent. 

 2. Both uracil and thymine have a methyl 

 group but at different positions. 

 3. The backbone dihedral angles of ‌-helices 

 and ‍-sheets are very similar.  Only the 

 hydrogen bonding pattern is different. 

 4. A ‍-turn is formed by four amino acids.  

 The type of ‍-turn is determined by the 

 dihedral angles of the second and third 

 amino acid. 

 

 

73. η¾Þɠ Þȕŝ¾ζÌ ¾ɥ× Ĥ ÛÞÑ Ţ×ɨÀ Öʃ ¤¾ ÜɨÐ¾Íɟx 
Ñɭ ÞÖ×ʇ I, II ÍÎɟ  III ÒØ ȑÑĞ Ñ ×ɩκÀ¾ʇ ¾ɨ 
εÖÙɟÑɭ ÒØ ȑÑĞ Ñ ¦Ć ÞɠÅÑ }Ò×ɨÀ ÒȎØċ ÄɭȏÏ¾ɟ 
¾ɟ ŢɭàÌ η¾×ɟ]  

 (a) ADP + Pi     

 (b) Êɟ|Ñɟ{Řɨ÷ɥÑɟÙ, ¤¾ θÛ×ȓÀÙ¾  
 (c) ¨εÙÀɨÖɟ|εÞÑ, ¤¾ ATP¤Þ ÞɰÏÖ¾  

 (d) Þɟ×ɟÑɟ|î  
 (e) ÞȒĆÞÑɭÈ  
 

  
  

 ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ÒȎØċ ÄɭȏÏ¾ɟ ¾ɥ ģ ×ɟć ×ɟ 
}Ò×ȓĆ ÍÍ9 ¾ØÍɟ ßɮ? 

 1. I ï b;   II ï d;    III ï e  

 2. I ï a;   II ï d;    III ï c 

 3. I ï a;   II ï e;    III ï c 

 4. I ï a;   II ï c;    III ï b 
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73. In a mitochondrial respiration experiment, a 

researcher observed the following profile of 

oxygen consumption upon addition of 

following compounds at times I, II and III. 

 (a) ADP + Pi     

 (b) Dinitrophenol, an uncoupler 

 (c) Oligomycin, an ATPase inhibitor  

 (d) Cyanide 

 (e) Succinate 

   
 Which of the following describes the profile 

appropriately? 

 1. I ï b;   II ï d;    III ï e  

 2. I ï a;   II ï d;    III ï c 

 3. I ï a;   II ï e;    III ï c 

 4. I ï a;   II ï c;    III ï b 

 

74. ¤¾ ÜɨÐ¾Íɟx Ñɭ, ¤¾ ßɡ ÞÖ× ßØ ¤εÖÑɨ yĞ Ù 
¾ɨ 19 yę × ¤εÖÑɨ yĞ Ùʇ Þɭ ŢȑÍĦ ÎɟÒÑ ʬÛɟØɟ 
η¾Þɠ ŢɨÈɡÑ ¾ɥ ȒĦÎØÍɟ ¾ɨ Öȕġ ×ɟɰ¾Ñ ¾ØÑɭ ¾ɥ  

 ×ɨÅÑɟ θÛ¾εÞÍ ¾ɥ] η¾Þɠ ŢɨÈɡÑ ¾ɭ εÙ¤ ÒɟÜʇ, 
¾ȓɰÊεÙ×ʇ, Òĕ ÍØʇ, ŢɨÈɡÑ ŎɨÊʇ ÍÎɟ ŢɨÈɡÑ ÞÍßʇ 
Öʃ ¤εÖÑɨ yĞ Ùʇ ¾ɭ ŢȑÍĦ ÎɟÒÑ ÒØ, ÜɨÐ¾Íɟx Ñɭ 
ȒĦÎØÍɟ Öʃ ȑÑĞ Ñ ÒȎØÛxÍÑʇ ¾ɟ ŢɭàÌ η¾×ɟ] 
ŢȑÍĦ ÎɟÒÑ  

 

   
  

 a) ÒɟÜʇ Öʃ yκÐ¾ ÞßÑɠ× ßɮ]    

 b) Òĕ ÍØʇ Öʃ yκÐ¾ ÞßÑɠ× ßɮ] 

 c) ŎɨÊʇ Öʃ ¾Ö ÞßÑɠ× ßɮ]    

 d) ¾ȓɰÊεÙ×ʇ Öʃ ¾Ö ÞßÑɠ× ßɮ] 

 e) ÞÍßʇ Öʃ yκÐ¾ ÞßÑɠ× ßɮ] 

 }ÒØɨĆ Í ¾ÎÑʇ Öʃ ¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1. a ÍÎɟ c   2. c ÍÎɟ d 

 3. b ÍÎɟ e   4. a ÍÎɟ b 

 

74. A researcher has developed a program to 

evaluate the stability of a protein by 

substituting each amino acid at a time by the 

other 19 amino acids. For a protein, a 

researcher has observed the following changes 

in stability upon substitution of amino acids in 

loops, helices, sheets, protein core and on the 

protein surface. 

 
  

 Substitutions in 

 a) loops are more tolerant   

 b) sheets are more tolerant 

 c) core is less tolerant     

 d) helices are less tolerant 

 e) surface is more tolerant 

 Which of the above statements are correct? 

 1. a and c   2. c and d 

 3. b and e   4. a and b 

 

75. ȑÑĞ Ñ yÌȓ̈ɰ ¾ɭ ÑɟÖ {ɰκÀÍ ¾Øʃ9 

 
  

 1. A= z{ÞɨεÞŘɭÈ, B = ‌-¾ɥÈɨĈ ÙȕÈɭØɭÈ,  

  C = ¦Ć ÞÙɨ¤εÞÈɭÈ, D = εÞŘɭÈ  
 2. A= εÞŘɭÈ, B = z{ÞɨεÞŘɭÈ,  

  C =  ‌-¾ɥÈɨĈ ÙȕÈɭØɭÈ, D = ¦Ć ÞÙɨ¤εÞÈɭÈ 

 3. A= z{ÞɨεÞŘɭÈ, B = εÞŘɭÈ,  

  C =  ‌-¾ɥÈɨĈ ÙȕÈɭØɭÈ, D = ¦Ć ÞÙɨ¤εÞÈɭÈ 

 4. A= εÞŘɭÈ, B = z{ÞɨεÞŘɭÈ,  

  C = ¦Ć ÞÙɨ¤εÞÈɭÈ, D =  ‌-¾ɥÈɨĈ ÙȕÈɭØɭÈ 

 

75. Indicate the names of the following molecules 
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 1. A= isocitrate, B = ‌-ketoglutarate,  

  C = oxaloacetate, D = citrate 

 2. A= citrate, B = isocitrate,  

  C = ‌-ketoglutarate, D = oxaloacetate 

 3. A= isocitrate, B = citrate,  

  C = ‌-ketoglutarate, D = oxaloacetate 

 4. A= citrate, B = isocitrate,  

  C = oxaloacetate, D = ‌- ketoglutarate 

 

76. η¾Þɠ ¤ę Åɟ|Ö '¤ę Åɟ|Ö zÌȓ ÕɟØ = 40,000 D) 

yεÕηŎ×ɟ (Vmax=ŢȑÍ εÖÑÈ ηŎ×ɟÐɟØ ¾ɟ 4mmol 

Ñɭ yεÕηŎ×ɟ ¾ɥ, ¤ę Åɟ{Ö ¾ɥ Öɟŝɟ = 2mg) ¾ɥ 
ÛɟØɟ-ę ×ɟØɟ Þɰć ×ɟ ¤Ûɰ θÛεÜĥÈ ÞηŎ×Íɟ ßʅ  

 1. 80,000 ŢȑÍ εÖÑÈ, ς ρπ m ÖɨÙ ηŎ×ɟÐɟØ 
 ŢȑÍ εÖÑÈ  

 2. 80,000 ŢȑÍ εÖÑÈ, ς ρπ m ÖɨÙ ηŎ×ɟÐɟØ 
 ŢȑÍ Þɭ¾ɰÊ   

 3. 40,000 ŢȑÍ εÖÑÈ, ρ ρπ m ÖɨÙ ηŎ×ɟÐɟØ 
 ŢȑÍ εÖÑÈ  

 4. 40,000 ŢȑÍ εÖÑÈ, ς ρπ m ÖɨÙ ηŎ×ɟÐɟØ 
 ŢȑÍ εÖÑÈ  

 

76. The turnover number and specific activity of an 

enzyme ( molecular weight  40,000 D) in a 

reaction (Vmax= 4mmol of substrate reacted/ min, 

enzyme amount = 2mg) are 

 1. 80,000/min, ς ρπ m mol substrate/min 

 2. 80,000/min, ς ρπ m mol substrate/second 

 3. 40,000/min, ρ ρπ m mol substrate/min 

 4. 40,000/min, ς ρπ m mol substrate/min 

 

77. ȒmĦÓĈ ÑɨÖɟ×ɭεÙÑ ÍÎɟ ÷ɟĦ ÷ɨȒĈÙÞɭØɟ|Ê, ÏɨÑʇ 
÷ɟĦ ÷ɨεÙθÒî ßʅ] ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ 
Ñßɡɰ ßɮ? 

 1. ÅÔη¾ ¤¾ Öʃ ¤¾ ÛÞɟ yĞ Ù Òȗċ Ä ¤¾ ×ɭĦ ÈØ 
 zÔɰÐ ʬÛɟØɟ ÞɰÙȒĈÑÍ ßɮ, ÏȕÞØɭ Öʃ ÛÞɟ yĞ Ù 
 Òȗċ Ä ¤¾ ¤Öɟ|Ê zɰÔɰÐ ¾ɭ ØɟĦ Íɭ ÞɰÙȒĈÑÍ ßɮ]  

 2. ÏɨÑʇ ¾ɥ ÅÙØɟκÀÍɟ ÷ɟĦ ÓɭÈ ÞÖȕß ÍÎɟ 
 ÷ɟĦ ÓɭÈ ÞÖȕß ¾ɭ ÞɟÎ ÞɰÙȒĈÑÍ yę × ÜɠÝx 
 ÞÖȕßʇ ÒØ ȑÑÕxØ ßɮ]  

 3. }ÑÖʃ Þɭ Öɟŝ ¤¾ Öʃ ¤¾ ¾ɦÔxÑ zÔɰÐ (C=C) 
 yɰÍθÛxȒĥÈÍ ßɨ Þ¾Íɟ ßɮ]  

 4. ÏɨÑʇ Öʃ ÜɠÝx ÞÖȕß ¾ɨÙɟ|Ñ ¾ɟ ßɨ Þ¾Íɟ ßɮ]  
 

77. Both sphingomyelin and phosphoglycerides 

are phospholipids. Which one of the following 

statements is NOT correct? 

 1. While one has a fatty acid tail attached via 

 an ester bond, in another, the fatty acid tail 

 is attached via an amide bond. 

 2. The hydrophilicity of both is dependent on 

 the phosphate group and other head groups 

 attached to the phosphate group. 

 3. Only one of them may contain a carbon-

 carbon double bond (C=C). 

 4. Both may have choline as head group. 

 

78. ÍɠÑ εÕę Ñ Ţɟ×ɨκÀ¾ ȒĦÎȑÍ×ʇ Öʃ |-¾ɨÙɡ 
θÛ¾εÞÍ ¾ɥ À×ɠ] ¤¾ Öʃ, Ĉ Ùȕ¾ɨé yɰ ÍθÛxȒĥÈÍ 
¤¾ ÖɟĘ ×Ö Öʃ Ûß θÛ¾εÞÍ ¾ɥ À×ɠ; ÏȕÞØɭ Öʃ, 
Ĉ Ùȕ¾ɨé ÍÎɟ ÀɮÙĆ Èɨé ÏɨÑʇ yɰÍθÛxȒĥÈÍ ÖɟĘ ×Ö 
Öʃ; ÍɠÞØɭ Öʃ Ûß θÛÕɨÅɠ Þɭ ÞɰŎεÖÍ η¾×ɟ À×ɟ] 
ȑÑĞ Ñ ÏÜɟx×ɭ À×ɭ ÛŎʇ ¾ɨ }ÒÃɟØ Þɭ ÞȓÖɭεÙÍ ¾Øʃ9  

  

 1. a Ĉ Ùȕ¾ɨé Öʃ θÛ¾εÞÍ η¾×ɟ À×ɟ; b Ĉ Ùȕ¾ɨé 
 ÍÎɟ ÀɮÙĆ Èɨé Öʃ θÛ¾εÞÍ η¾×ɟ À×ɟ; c 

 θÛÕɨÅɠ Þɭ ÞɰŎεÖÍ ßɮ]  

 2. a Ĉ Ùȕ¾ɨé ÍÎɟ ÀɮÙĆ Èɨé Öʃ θÛ¾εÞÍ η¾×ɟ 
 À×ɟ; b Ĉ Ùȕ¾ɨé Öʃ θÛ¾εÞÍ η¾×ɟ À×ɟ; c 

 θÛÕɨÅɠ Þɭ ÞɰŎεÖÍ ßɮ]  

 3. a θÛÕɨÅɠ Þɭ ÞɰŎεÖÍ ßɮ; b Ĉ Ùȕ¾ɨé ÍÎɟ 
 ÀɮÙĆ Èɨé Öʃ θÛ¾εÞÍ η¾×ɟ À×ɟ; c Ĉ Ùȕ¾ɨé Öʃ  

 4. a θÛÕɨÅɠ Þɭ ÞɰŎεÖÍ ßɮ; b Ĉ Ùȕ¾ɨé Öʃ θÛ¾εÞÍ 
 η¾×ɟ À×ɟ; c Ĉ Ùȕ¾ɨé ÍÎɟ ÀɮÙĆ Èɨé Öʃ 

 

78. E. coli was grown in three different 

experimental conditions. In one, it was grown 

in  medium containing glucose as carbon 

source; in the second in medium containing 

both glucose and galactose; and in third was 

infected with phage. Match the curves shown 

below to the treatment 
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 1. a is grown in glucose; b is grown in glucose 

 and galactose; c is infected with phage  

 2. a is grown in glucose and galactose; b in 

 glucose; c is infected with phage 

 3. a is infected with phage; b is grown in 

 glucose and galactose; c in glucose 

 4. a is infected with phage; b is grown in 

 glucose; c in glucose and galactose  

 

79. ģ ×ȒĆÍ×ʇ ¾ɨ DNA yɰÀȓεÙ-ŢȑÍÖȓşÌ ʬÛɟØɟ 
ÒßÃɟÑÑɭ ¾ɭ εÙ¤ ÙÁȓ yÑȓÝɰÀɠ ¾ɟÖ Öʃ εÙ¤ ÅɟÍɭ 
ßʅ Ć ×ʇη¾ ÒȓÑ9¾ȗÍÑ Þɰć ×ɟ Öʃ ¤ÙɡÙ εÕę Ñ ßɨ 
Þ¾Íɭ ßʅ] ȑÑĞ Ñ ÏÜɟx×ɭ À×ɭ Þɟ~ÏÑx ÜɨÝÌ Öʃ 
ÞɰÍɟÑʇ  (A, B, C ÍÎɟ D) ¾ɨ ÒßÃɟÑʃ ȒÅÑ¾ɭ M= 

ÖɟÍɟ, F= θÒÍɟ ßʅ]  

  

 1. A, B, C ÍÎɟ  D  2. A, B ÍÎɟ  D 

 3. Öɟŝ A ÍÎɟ  D  4. B, C ÍÎɟ  D 

 

79. Minisatellites are used as marker for identi-fying 

individuals via DNA fingerprinting as the alleles 

may differ in the number of repeats. From the 

Southern blot shown below identify the progeny 

(A, B, C and D) for the given parents (M= 

mother, F= father).  

  
  

 1. A, B, C and D  2. A, B and D 

 3. A and D only  4. B, C and D 

 

80. ×ß ÞȓÞɰĦ ÎɟθÒÍ ßɮ η¾ ÙɟÙ ȼκÐØ ¾ɨεÜ¾ɟ ζÆġ Ùɡ 
¾ɟ ñÔʅÊ 3ò ŢɨÈɡÑ ζÆġ Ùɡ ¾ɭ zØ-ÒɟØ Cl

-
 ¾ɭ 

ÒȎØÛßÑ ¾ɭ εÙ¤ ¤¾Öɟŝ ȒÅĞ ÖɭÏɟØ ßɮ] {Þ ÁÈÑɟ 
¾ɭ εÙ¤ ñÔʅÊ 3ò ¾ɭ Cl

- zÔɰÐ¾ Ħ ÎÙ Öʃ ¤¾ 

Ùɟ|ÞɠÑ ÞÖȕß ȑÑÌɟx×¾ ßɮ] {Þ¾ɨ Ę ×ɟÑ Öʃ Ø¿Íɭ 
ßȓ×ɭ, pH 7.4 ¾ɭ ÷ɟĦ ÷ɭÈ-}Õ×ŢȑÍØɨκÐÍ ÙÛÌÅÙ 
(PBS) Öʃ ȑÑÙɰȐÔÍ ÙɟÙ ȼκÐØ ¾ɨεÜ¾ɟ¨ɰ (RBCs) 

¾ɭ yɰÏØ ¤¾ ÄɨÈɡ  Ìɟ×Ñɠ ŢȑÍÏɡȒĚÍ ÞÙɟ| (x) 

¾ɨ ÙɟÏÑɭ ÍÎɟ ÔÑɟ×ɭ Ø¿Ñɭ ¾ɟ }Ò×ȓĆ ÍÍÖ ÖɟÀx 
Ć ×ɟ ßɮ? 

 1. RBCs ¾ɨ ÷ɟĦ ÷ɭÈ-}Õ×ŢȑÍØɨκÐÍ ÙÛÌÅÙ 
 (PBS, pH 7.4) Öʃ x ¾ɭ ÞɟÎ 37 C̄ Þɭ- Öʃ 30  εÖÑÈ 
 ¾ɭ εÙ¤ ~ĥ Öɟ×Ñ  

 2. RBCs ¾ɨ PBS Öʃ  x ¾ɭ ÞɟÎ 4 Þ̄ɭ- Öʃ 30 εÖÑÈ 
 ¾ɭ εÙ¤ ~ĥ Öɟ×Ñ 

 3. RBCs ¾ɨ ßɭÒɭÞ Þġ ÓɭÈ-}Õ×ŢȑÍØɨÐ¾ (pH 7.4) Öʃ 
 x ¾ɭ ÞɟÎ 37  ̄Þɭ- Öʃ  30 εÖÑÈ ¾ɭ εÙ¤ 
 ~ĥ Öɟ×Ñ  

 4. RBCs ¾ɥ ßɭÒɭÞ Þġ ÷ɭÈ-yÕ×ŢȑÍØɨÐɠ (pH 7.4) Öʃ 
 x  ¾ɭ ÞɟÎ 37 C̄ Þɭ- Öʃ 30 εÖÑÈ ¾ɭ εÙ¤ 
 ~ĥ Öɟ×Ñ, ÍʬÒĤ ÃɟÍn NH2 ÞÖȕß ÒȎØÛÍx¾ ¾ɟØ¾ 
 'ÞßÞɰ×ɨÅɠ ÒȎØÛÍxÑ( ¾ɭ ÞɟÎ }ÒÃɟØ  

 

80. It is well established that ñBand  3ò protein of 

red blood cell membrane is solely responsible 

for Cl
-
 transport across membrane. A lysine 

group in the Cl
- 
binding site of ñBand 3ò is 

crucial for this event. Keeping this in mind 

what is the most appropriate way to load and 

retain a small anionic fluorescent probe (x) 

inside the red blood cells (RBCs) suspended in 

phosphate buffered saline (PBS), pH 7.4. 

 1. Incubate the RBCs with x in phosphate 

 buffered saline (PBS, pH 7.4) at 37 C̄ for 

 30 min. 

 2. Incubate the RBCs with x in PBS at 4 C̄ 

 for 30 min. 

 3. Incubate the RBCs with x in Hepes sulfate 

 buffer (pH 7.4) at 37 C̄ for 30 min. 

 4. Incubate the RBCs with x in Hepes sulfate 

 buffer (pH 7.4) at 37 C̄ for 30 min  

 followed by treatment with a NH2 group 

 modifying agent (covalent modification). 

 

81. {ę ĿÙȓ×ɭę éɟ θÛÝɟÌȓ (IV), Åɨ ¤¾ ÞȓŢεÞǦ zÛȎØÍ 
ŢɟÌɠ θÛÝɟÌȓ ßɮ 37 Þ̄ɭ- ÒØ yɰÍ9¾ɟ×ʇ ¾ɭ yɰÏØ ¾ɭ 
ßɭÖɟĈ ÙȓȏÈȑÑÑ (HA) ŢɨÈɡÑ Þɭ }ĕ ŢɭȎØÍ ζÆġ Ùɡ 
ÞɰÙ×Ñ ŢηŎ×ɟ ʬÛɟØɟ yÒÑɠ ÒɨÝɠ ¾ɨεÜ¾ɟ¨ɰ ¾ɭ 
yɰÏØ ŢÛɭÜ ¾ØÍɟ ßɮ] IV ¾ɥ ÛÞɟ ʬθÛÒØÍ ζÆġÙɡ 
Öʃ HA ¤¾ ÞÖŐ ζÆġ Ùɡ ŢɨÈɡÑ ¾ɥ ÍØÓ 
ȒĦÎØɡ¾ȎØÍ ßɨÍɟ ßɮ ÍÎɟ ÒɨÝɠ ¾ɨεÜ¾ɟ¨ɰ ¾ɥ 
yɰÍ9¾ɟ×ɠ ζÆġ Ùɡ ¾ɭ ÞɟÎ IV ζÆġ Ùɡ ¾ɭ ÞɰÙ×Ñ 



20 
 

¾ɭ εÙ¤ ȒÅĞ ÖɭÏɟØ ßɮ] zÔɰÐÑ ÒØ, ÒɨÝɠ 
¾ɨεÜ¾ɟ¨ɰ ¾ɭ yɰÏØ IV, Őɟßɡ ÖɟȒĘ×Í 
yɰÍ9¾ɨεÜ¾Íɟ, ÍʬÒĤ ÃɟÍn  HA Þɭ }ĕŢɭȎØÍ 
yɰÍ9¾ɟ× ζÆġ Ùɡ ¾ɭ ÞɟÎ IV ζÆġ Ùɡ ¾ɭ ÞɰÙ×Ñ 
ʬÛɟØɟ zɰÍȎØ¾ɥ¾ȗÍ ßɨÍɟ ßɮ] η¾Þɠ ȒĦÎȑÍ Öʃ ×ȏÏ 
ßÖ IV ζÆġ Ùɡ ¾ɨ Ě ÙɟıÖɟ ζÆġ Ùɡ ÒØ yÒÑɠ 
ÒɨÝɠ ¾ɨεÜ¾ɟ¨ɰ 'yɰÍ9¾ɨεÜ¾Íɟ Öʃ yŢÕɟÛɠ( ¾ɭ 
ÞɟÎ ÞɰÙȑ×Í ¾ØÑɟ ÃɟßÍɭ ßʅ, ȑÑĞ Ñ Öʃ Þɭ Þßɡ 
ÒȎØȒĦÎȑÍ ¾ɨ ÃȓÑʃ: 

 1. IV ¾ɨ  pH 5.0 ÒØ ÒȕÛɼÒÃɟØ ÍʬÒÜn ÃɟÍn 37  ̄Þɭ- 
 ÍÎɟ pH 7.4 ÒØ }Þ¾ɟ ÒɨÝɠ ¾ɨεÜ¾ɟ¨ɰ ¾ɭ ÞɟÎ 
 zÔɰÐÑ Û ÞɰÙ×Ñ]   

 2. pH 7.4 ÍÎɟ  37 Þ̄ɭ- ÒØ IV ¾ɨ yÒÑɠ ÒɨÝɠ 
 ¾ɨεÜ¾ɟ¨ɰ ¾ɭ ÞɟÎ zÔɰÐÑ ÍÎɟ ÞɰÙ×Ñ ¾ɭ 
 εÙ¤ yÑȓÖȑÍ ÏɭÑɟ]   

 3. pH 5.0 ÍÎɟ 37  ̄Þɭ- ÒØ IV ÍÎɟ ÒɨÝɠ 
 ¾ɨεÜ¾ɟ¨ɰ ¾ɨ zÔɰκÐÍ ÍÎɟ ÞɰÙȑ×Í ßɨÑɭ 
 yÑȓÖȑÍ ÏɭÑɟ]   

 4. 60  ̄Þɭ- ÒØ 30 εÖÑÈ Í¾ IV ¾ɨ ~ĥ Öɟ×Ñ  ¾ɭ 
 yÐɠÑ ¾ØÑɭ ¾ɭ ÔɟÏ }Þɭ pH 5.0 ÍÎɟ 37  ̄Þɭ- 
 ÒØ ÒɨÝɠ ¾ɨεÜ¾ɟ¨ɰ ¾ɭ ÞɟÎ zÔɰκÐÍ ÍÎɟ 
 ÞɰÙȑ×Í ßɨÑɭ yÑȓÖȑÍ ÏɭÑɟ]    

 

81. Influenza virus (IV), a well known enveloped 

animal virus, enters its host cells through 

membrane fusion process catalyzed by 

haemagluttinin (HA) protein inside endosomes 

at 37 C̄. HA is localized in the lipid bilayer 

membrane of the IV as an integral membrane 

protein and is responsible for binding and 

fusion of IV membrane with the endosomal 

membrane of host cells. Upon binding, IV is 

internalized into host cells through receptor 

mediated endocytosis followed by fusion of 

the IV membrane with endosome membrane 

catalyzed by HA. In a situation, if we wish to 

fuse IV membrane with its host cells (deficient 

in endocytosis) at the plasma membrane, 

mention the correct condition out of the 

following: 

 1. Pre-treat IV in pH 5.0 followed by its 

 binding and fusion with host cells at pH 

 7.4  and 37 C̄. 

 2. Allow the IV to bind and fuse with host 

 cells at pH 7.4 and 37 C̄. 

 3. IV and host cells are allowed to bind 

 and  fuse at pH 5.0 and 37 C̄. 

 4. IV is subjected to incubation at 60 C̄ for 

 30 minutes and allowed to bind and 

 fuse with host cells at pH 5.0 and 37 C̄. 

82. ÙɟÙ ȼκÐØ ¾ɨεÜ¾ɟ (RBC) ζÆġ Ùɡ ¾ɟ 
Ĉ Ùɟ|¾ɨ÷ɨȎØÑ, ζÆġ Ùɡ ¾ɨ ¤¾ ßɡ ÔɟØ ÓɮÙɟ ¾ØÍɟ 
ßɮ ÍÎɟ N-εÞØɟ Ôɟħ×¾ɨεÜ¾Í9 ÔȏßθÛxĥ È ßɨÍɠ ßɮ 
ÍÎɟ C-εÞØɟ Þɟ|ÈɨÞɟεÙ¾ ÒɟĤ Ûx ÒØ }ǩɟεÞÍ ßɨÍɠ 
ßɮ] N-εÞØɟ ÍÎɟ C-εÞØɟ ÒɭĚ Èɟ|Êʇ ¾ɭ θÛȼǦ 
ŢȑÍØνà×ʇ 'ĿÙȕØɨĦ ÒɟØʇ Þɭ ÙɭÔȓεÙÍ( ¾ɥ Þßɟ×Íɟ 
¾ɭ ÞɟÎ ζÆÙn  Ùɡ ¾ɭ zØ-ÒɟØ Ĉ Ùɟ|¾ɨ÷ɨȎØÑ ¾ɭ 
ȏÏȒĈ Ûę ×ɟÞ ¾ɨ ŢɟÖɟζÌ¾ ÉßØɟ×ɟ Åɟ Þ¾Íɟ ßɮ] 
ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1. yàȓĔ Ì RBC, C-εÞØɟ ŢȑÍØàɠ ¾ɭ ÞɟÎ 
 ÙɭÔȓεÙÍ ßɨ Þ¾Íɟ ßɮ]  

 2. ÒɟØÀȒĞ×Í  RBC,  C-εÞØɟ ŢȑÍØàɠ ÍÎɟ N-εÞØɟ 
 ŢȑÍØàɠ, ÏɨÑʇ ¾ɭ ÞɟÎ ÙɭÔȓεÙÍ ßɨ Þ¾Íɟ ßɮ]  

 3. yàȓĔ Ì  RBC, N-εÞØɟ ŢȑÍØνà×ʇ ¾ɭ ÞɟÎ 
 ÙɭÔȓεÙÍ Ñßɡɰ ßɨ Þ¾Íɟ]  

 4. RBC ¾ɥ Ôɟħ×ɟɰÍȎØÍ Äɟ×ɟ N-εÞØɟ ŢȑÍØνà×ʇ 
 ¾ɭ ÞɟÎ ÙɭÔȓεÙÍ ßɨ Þ¾Íɠ ßɮ]  

 

82. Glycophorin of red blood cell (RBC) 

membrane spans the membrane only once and 

the N-terminal is projected extracellularly and 

the C-terminal is exposed to the cytosolic side. 

With the help of antibodies (labelled with 

fluorophors) against N-terminal and C-

terminal peptides, orientation of glycophorin 

across membrane can be verified. Which one 

of the following statements is correct? 

 1. Intact RBC can be labelled with C-

 terminal antibody.  

 2. Permeabilized RBC can be labelled with 

 C-terminal antibodies as well as N-

 terminal antibodies.  

 3. Intact RBC cannot be labelled with N-

 terminal antibodies.  

 4. Inside out ghost of RBC can be labelled 

 with N-terminal antibodies.  

 

83. ßØ ¤εÖÑɨ¤Þɟ|Ù-tRNA εÞɰÎɭÈɭÞn  , Þßɡ ÞɰÀÍ 
ŢȑÍ¾ɨîɟÑ yɰÍθÛxȒĥÈÍ tRNA ×ȓĆ Í ¤εÖÑɨ yĞ Ù 
¾ɭ ÞɟÎ ×ÎɟÍÎ ÞȓÖɭεÙÍ ßɨ Þ¾Íɟ ßɮ] ¾| ÅɠÛ  
20 εÕę Ñ tRNA εÞɰÎÈɭÞn   Ø¿Íɭ ßʅ, ÍÎɟθÒ ¾ȓÄ 
ÅɠÛɟÌȓ̈ɰ Öʃ }Þ εÞɰÎÈɭÞn   ¾ɟ yÕɟÛ ßɮ Åɨ 
Ĉ ÙȕÈɟεÖÑ ¾ɭ εÙ¤ ÅȼØɡ tRNA (tRNA

Gln
) ¾ɨ 

yÒÑɭ ÞÅɟÍ ¤εÖÑɨ yĞ Ù Þɭ zÛɭÜÑ ¾ɭ εÙ¤ 
Ãɟȏß¤] Íɨ ×ɭ ÅɠÛɟÌȓ yÒÑɭ ŢɨÈɡÑʇ Öʃ Ĉ ÙȕÈɟεÖÑ 
¾ɮÞɭ yɰÍθÛxȒĥÈÍ ¾Ø ÒɟÍɭ ßʅ? Þßɡ }ĕ ÍØ ÃȓÑʃ9  
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 1. ÑÛ ÞɰĤ ÙɭεÜÍ ÅɮÛɟÌθÛ¾ ŢɨÈɡÑ Öʃ Ĉ ÙȕÈɟεÖÑ 
 }ÒȒĦÎÍ Ñßɡɰ ßɮ] yÑȓÛɟÏ-ÒĤ Ã ÒȎØÛÍxÑ Ĉ ÙȕÈɟÖɭÈ 
 ¾ɨ ÅȼØɡ Ħ ÎÙʇ ÒØ Ĉ ÙȕÈɟεÖÑ Öʃ  ÔÏÙ ÏɭÍɟ ßɮ]  

 2. {Ñ ÅɠÛɟÌȓ̈ɰ Öʃ tRNA ¾ɭ εÙ¤ θÛεÜĥ È 
 ¤εÖÑɨ¤Þɟ{Ù  tRNA εÞɰÎÈɭÞn   (tRNA

glu
) tRNA

gln
  

 ¾ɨ Õɠ  Ĉ ÙȕÈɟεÖÑ Þɭ zÛɭεÜÍ ¾ØÍɟ ßɮ]  

 3. {Ñ ÅɠÛɟÌȓ̈ɰ Öʃ tRNA
glu

 ¾ɭ εÙ¤ θÛεÜĥÈ 
 ¤εÖÑɨ¤Þɟ{Ù tRNA εÞɰÎÈɭÞn   tRNA

gln
 ¾ɨ Õɠ 

 Ĉ ÙȕÈɟÖɭÈ Þɭ zÛɭεÜÍ ¾ØÍɟ ßɮ] }Þ¾ɭ ÔɟÏ ¤¾ 
 ÏȕÞØɟ ¤ę éɟ|Ö zÛɭεÜÍ  tRNA

gln  ¾ɭ Ĉ ÙȕÈɟÖɭÈ 
 ¾ɨ Ĉ ÙȕÈɟεÖÑ Öʃ ÒȎØÛȑÍxÍ ¾Ø ÏɭÍɟ ßɮ]  

 4. {Ñ ÅɠÛɟÌȓ̈ɰ Öʃ, ¤εÖÑɨ¤Þɟ|Ù tRNA εÞɰÎÈɭÞn   
 tRNA

glu ¾ɨ Ĉ ÙȕÈɟÖɭÈ ×ɟ Ĉ ÙȕÈɟεÖÑ Þɭ zÛɭεÜÍ 
 ¾ØÍɟ ßɮ, ŢɨÈɡÑ ÞɰĤ ÙɭÝÌ ¾ɭ ÏɩØɟÑ }Ñ¾ɥ 
 zÛĤ ×¾Íɟ ¾ɭ yÑȓÞɟØ]  

 

83. Each aminoacyl-tRNA synthetase is precisely 

able to match an amino acid with the tRNA 

containing the correct corresponding 

anticodon. Most organisms have 20 different 

tRNA synthetases, however some bacteria 

lack the synthetase for charging the tRNA for 

glutamine (tRNA
Gln

) with its cognate amino 

acid. How do these bacteria manage to 

incorporate glutamine in their proteins? 

Choose the correct answer.  

 1. Glutamine is not present in the newly 

 synthesized bacterial protein. Post transla- 

 tional modification converts glutamate to 

 glutamine at the required sites.  

 2. In these bacteria, the aminoacyl tRNA 

 synthetase specific for tRNA glutamate 

 (tRNA
glu

) also charges tRNA
gln

 with 

 glutamine.  

 3. In these bacteria, the aminoacyl tRNA 

 synthetase specific for tRNA
glu

 also charges 

 tRNA
gln

 with glutamate. A second enzyme 

 then converts the glutamate of the charged 

 tRNA
gln  

to glutamine.  

 4. In these bacteria, the aminoacyl tRNA 

 synthetase charges tRNA
glu 

with either 

 glutamate or glutamine according to their 

 requirement
 
during protein synthesis. 

 

84. Ć ×ʇη¾ ŢȑÍ¾ȗȑÍ×Ñ ¾ɭ ÏɩØɟÑ ÈɨÒɨz|Ĥ ÞɨÖØɭéÞn  
Ößĕ ÛÒȕÌx ÕȕεÖ¾ɟ ȑÑÕɟÍɭ ßʅ, {Ñ ¤ę Åɟ|Öʇ ¾ɥ 
ÞηŎ×Íɟ ¾ɨ ÞɰÏÖÑ ¾ØÑɭ ÛɟÙɭ ¾¾xÈØɨÀθÛØɨÐɠ 
©ÝÐ ÔßȓÞɰć ×ɟ Öʃ θÛ¾εÞÍ η¾×ɭ À×ɭ ßɮ] 
ÞɰÕɟθÛÍ ¾¾xÈØɨÀ θÛØɨÐɠ ©ÝÐ ÙĨ × ¾ɭ ȼÒ Öʃ 

ÈɨÒɨz|ÞɨÖØɭéÞn   ¾ɭ ÔɟØɭ Öʃ η¾×ɭ À×ɭ ȑÑĞÑ 
¾ ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ Ñßɡɰ ßɮ?  

 1. Ć ×ʇη¾ ¾¾xÈØɨÀ ¾ɨεÜ¾ɟ×ʃ Üɠő θÛ¾ɟÞ ßɨÍɠ 
 ßʅ, ÞɟÐɟØÌÍ9 }ÑÖʃ ÈɨÒɨz|ÞɨÖØɭéÞn   }ċ ÃÍØ 
 Öɟŝ Öʃ Òɟ×ɭ ÅɟÍɭ ßʅ]  

 2. ÈɨÒɟz|ÞɨÖØɭéÞn  ʬÛɟØɟ ȑÑεÖxÍ DNA 
 y Ħ Îɟ×ɠ θÛċ ÄɭÏ, ÞɰÅɠÑ Öʃ, ÈɨÒɨz|ÞɨÖØɭé 
 ÙȒĨ×Í ©ÝÐ ¾ɥ }ÒȒĦÎȑÍ Öʃ Ħ Îɟ×ɠ 
 θÛċ ÄɭÏʇ Öʃ ÞɟÐɟØÌÍ9 ÒȎØÛȑÍxÍ η¾×ɭ ÅɟÍɭ ßʅ]  

 3. Ć ×ʇη¾ ¾¾xÈØɨÀ ¾ɨεÜ¾ɟ¨ɰ Öʃ Ţɟ×9 àȑ×Í 
 DNA ÞȓÐɟØ ÒκÎ¾ɟ×ʃ ßɨÍɠ ßʅ, Ûɭ 
 ÈɨÒɨz|ÞɨÖØɭé  ÙȒĨ×Í ©ÝÐʇ ¾ɥ ÍØÓ 
 yκÐ¾ ÞȓŢÕɟģ × ßɨÍɠ ßʅ]  

 4. Ûɭ ©ÝÐ Åɨ ÈɨÒɨz|ÞɨÖØɭé ¾ɨ θÛεÜĥÈÍ9 
 ÙȒĨ×Í ¾ØÍɭ ßʅ, Ţɟ×9 ÞɟÐɟØÌ Üɠő-θÛ¾εÞÍ 
 ¾ɨεÜ¾ɟ¨ɰ ÒØ ŢÕɟÛ Ñßɡɰ ÊɟÙÍɭ]   

 

84. As topoisomerases play an important role 

during replication, a large number of 

anticancer drugs have been developed that 

inhibit the activity of these enzymes. Which of 

the following statements is NOT true about 

topoisomerases as a potential anticancer drug 

target?  

 1. As cancer cells are rapidly growing cells,  

  they usually contain higher level of  

 topoisomerases.  

 2. The transient DNA breaks created by 

 topoisomerases are usually converted to  

 permanent breaks in the genome in the 

 presence of topoisomerase targeted drugs.   

 3. As cancer cells often have impaired DNA 

 repair pathways, they are more  susceptible 

 towards topoisomerase targeted drugs. 

 4. The drugs which specifically target 

 topoisomerases, usually do not affect 

 normal  fast growing cells.  

 

85. ÒɟØɟɰÍØɭ¾ʇ ¾ɨ ŢɟÎεÖ¾Í9 Ïɨ Ţ¾ɟØ Öʃ ÛÀɶ¾ØÌ 
η¾×ɟ Åɟ Þ¾Íɟ ßɮ, DNA ÒɟØɟɰÍØɭ¾ ¤Ûɰ 
ŢȑÍÒɟØɟɰÍØɭ¾] }ÒØɨĆ Í ¾ɭ ÔɟØɭ Öʃ ¾ȓÄ ÅɟÑ¾ɟØɡ 
ÑɠÃɭ Ïɡ À×ɠ ßɮ]  

 A. Þȓ¾ʃş¾ɥ×  DNA ÒɟØɟɰÍØɭ¾ ÞɰÅɠÑ Öʃ ¤¾ Ħ ÎɟÑ 
 Þɭ yÒÑɭ ¾ɨ ¾ÈÛɟ¾Ø ÏȕÞØɭ Ħ ÎɟÑ ÒØ 
 ÞɰÙȒĈÑÍ ßɨÍɭ ßʅ]  

 B. ŢȑÍÒɟØɟɰÍØɭ¾ Ûɭ RNA yÑȓŎÖ ßʅ Åɨ ÒßÙɭ  

 cDNA  Öʃ Ţĕ ×ɟÛÍɶ yÑȓÙɭζ¿Í ßɨ¾Ø ÔɟÏ Öʃ 
 ÞɰÅɠÑ ¾ɭ ÞɟÎ ÞÖŐ ßɨÍɭ ßʅ]  
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 C. ŢȑÍÒɟØɟɰÍØɭ¾ ¤¾ ŢȑÍεÙθÒ ¤Ûɰ κÃÒ¾Ñ ŢŎÖ 
 ʬÛɟØɟ ¤¾ RNA ÖĘ ×Ħ Î Þɭ ßɨ¾Ø ÀȑÍÜɠÙ 
 ßɨÍɭ ßʅ]  

 D. Ć ×ʇη¾  DNA ÒɟØɟɰÍØɭ¾ ¤¾ ŢȑÍεÙθÒ ¤Ûɰ 
 κÃÒ¾Ñ ŢŎÖ ʬÛɟØɟ ÀȑÍÜɠÙ ßɨÍɭ ßʅ, η¾Þɠ 
 ÒɟØɟɰÍØɭ¾ ¾ɥ ŢȑÍ¾ȗȑÍ Þɰć ×ɟ Öʃ ¾Õɠ Õɠ ÛȗθǦ 
 Ñßɡɰ ßɨ Þ¾Íɠ]  

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

 1. A ÍÎɟ  C  2. B ÍÎɟ  D  

 3. Öɟŝ B    4. Öɟŝ D  

 

85. Transposons can be primarily categorized into 

two types, DNA transposons and retrotrans-

posons. Given below is some information 

regarding the above.  

 A. Eukaryotic DNA transposons excise 

 themselves from one place in the genome 

 and integrate into another site. 

 B. Retrotransposons are RNA sequences that 

 are first reverse transcribed into cDNA and 

 then integrate into the genome. 

 C. Retrotransposons move by a copy and paste 

 mechanism through an RNA intermediate.  

 D. As DNA transposons move via a cut and 

 paste mechanism, there can never be an 

 increase in the copy number of a 

 transposon.  

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

 1. A and C  2. B and D  

 3. B only   4. D only  
 

86. DNA ŢȑÍ¾ȗȑÍ×Ñ ¾ɭ ÏɩØɟÑ ¾ȓÄ ¥Þɠ ŝȓȏÈ×ɟɰ 
ÁÈÍɠ ßʅ Åɨ DNA ÒɦεÙÖØɭé ¾ɥ Ţȕ÷-ÛɟÃÑ 
ÀȑÍθÛκÐ ʬÛɟØɟ Éɢ¾ Ñßɡɰ ¾ɥ ÅɟÍɠɰ] ×ɭ θÛεÜȒĥÈÍ 
ÞȓÐɟØ ÒκÎ¾ɟ̈ ɰ ʬÛɟØɟ Éɢ¾ ¾ɥ ÅɟÍɠ ßɮ] ȑÑĞ Ñ 
¾ȓÄ ¤ę ÅɟĤ Öʇ ¾ɥ ÞηŎ×Íɟ Öʃ ÏɨÝ {Þ ŢηŎ×ɟ 
¾ɨ ȐÔÀɟîÍɟ ßɮ]  

 A. DNA ÒɦεÙÖØɭé  III ÍÎɟ  DNA εÙÀɭé  
 B. AP yɰÍ9ę ×ȕȒĆÙ×ɭé ÍÎɟ DNA Ĉ Ùɟ{¾ɨεÞÊɭé   
 C. Mut S ÍÎɟ  Mut L  

 D. Rec A ÍÎɟ  Rec F 

 ŢηŎ×ɟ ¾ɨ }ÒØɨĆ Í ¤ę Åɟ{Öʇ Öʃ Þɭ η¾Þ¾ɟ ÏɨÝ 
ȐÔÀɟÊÍɟ ßɮ?  

 1. A, B, ÍÎɟ  C  2. D ÍÎɟ  B  

 3. A ÍÎɟ  D  4. A ÍÎɟ  C  

 

86. Some errors occur during DNA replication 

that are not corrected by proof reading activity 

of DNA polymerase. These are corrected by 

specialized repair pathways. Defect in the 

activities of some of the following enzymes 

impair this process.  

 A. DNA polymerase III and DNA ligase  

 B. AP endonuclease and DNA glycosidase  

 C. Mut S and Mut L  

 D. Rec A and Rec F 

 Defect in which of the above enzymes impair 

the process?  

 1. A, B, and C  2. D and B  

 3. A and D  4. A and C  

 

87. mRNA ÞɰĤ ÙɭÝÌ ÍÎɟ ÞɰÞɟÐÑ yÑȓÕÛ ¾ØÍɠ ¤¾ 
Þȓ¾ʃş¾ɥ× ¾ɨεÜ¾ɟ  32

P ÙɭÔȓεÙÍ  ATP, ȒÅÞ¾ɟ b-

Ħ ÎɟÑ ÒØ ÙɭÔȓÙ ßɮ, ¾ɭ ÞɟÎ ~ĥ Öɟ×Ñ η¾×ɟ À×ɟ] 
ÒȎØÒĆ Û mRNA Öʃ, zÒ¾ɭ ÞɨÃ ¾ɭ yÑȓÞɟØ, 
ØɨιÊ×ɨÐÖɶ 32

P ¾ßɟɰ ÒØ Ţ¾È ßɨÀɟ?  

 1. η¾ę ßɡɰ  Õɠ ÒȎØȒĦÎȑÍ×ʇ Öʃ 32
P ÒȎØÒĆ Û 

 mRNA  Öʃ Ţ¾È Ñßɡɰ ßɨÀɟ Ć ×ʇη¾ yÑȓÙɭ¿Ñ 
 ¾ɭ  ÏɩØɟÑ b ÍÎɟ g  ÷ɟĦ ÷ɭÈ θÛÖɨκÃÍ 
 ßɨÍɭ ßʅ]  

 2. mRNA ¾ɭ ÷ɟĦ ÷ɨÊɟ×ɭĦ ÈØ Øɡï ¾ɭ ÷ɟĦ ÷ɭÈ  
 ÞÖȕß ¤¾ÞÖɟÑÍ9 ÙɭÔȓεÙÍ ßʇÀɭ Ć ×ʇη¾ 
 yÑȓÙɭ¿Ñ ¾ɭ ÏɩØɟÑ Öɟŝ a ÷ɟĦ ÷ɭÈ 
 θÛÖɨκÃÍ ßɨÍɭ ßʅ]  

 3. 
32

P ÒȎØÒĆ Û mRNA  ¾ɭ 5' yɰĕ × Öʃ Ţ¾È ßɨÀɟ 
 Öɟŝɟ ×ȏÏ }Þ¾ɟ ÒßÙɟ yÌȓ ñAò ßɮ]  

 4. 
32

P ÒȎØÒĆ Û mRNA Öʃ ¾ɨ| Ţ¾È Ñßɡɰ 
 ßɨÀɟ Ć ×ʇη¾ zċ ÄɟÏÑ ŢηŎ×ɟ ¾ɭ ÏɩØɟÑ ¤¾ 
 ñAò yÛεÜĥ È ¾ɟ  5'-εÞØɟ ÷ɟĦ ÓɭÈ ©Ø ȑÑ¾ɟÙ 
 Ïɡ Åɟ×ɭÀɠ]  

 

87. An eukaryotic cell undergoing mRNA 

synthesis and processing was incubated with 
32

P labelled ATP, with the label at the b-

position. Where do you think the  radioactive 

isotope will appear in the mature mRNA?  

 1. 
32

P will not appear in the mature mRNA 

 under any circumstances because b and g 

 phosphates are released during 

 transcription. 

 2. Phosphate groups of the phoshodiester 

 backbone of the mRNA will be uniformly 

 labelled as only  a phosphates are released 

 during transcription. 

 3. 
32

P will appear at the 5' end of the mRNA if 

 only it has ñAò as the first nucleotide.  

 4. No 
32

P will appear in the mature mRNA 

 because the 5'-terminal phosphate of an 

 ñAò residue will be further removed during 

 the capping process. 
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88. TOR, ¤¾ η¾ÑɭÞn , Þɭ ÐÑɟĕ Ö¾Í9 ȑÑ×ɰȐŝÍ 
¾ɨεÜ¾ɟ| ÁÈÑɟ¨ɰ Öʃ Þɭ ¤¾, rRNA  ÞɰĤ ÙɭÝÌ ¾ɥ 
ÀȑÍ ßɮ] η¾Þɠ yÑȓÙɭ¿ ¾ɟØ¾ ¾ɥ  Pol I }Ò{¾ɟ| 
¾ɭ ÞɟÎ ÞɰÀĕ Û ¾ɨ  TOR ȑÑ×ɰȐŝÍ ¾ØÍɟ ßɮ] 
ØɟÒɟÖɟ|ÞɠÑ ©ÝÐ Þɭ ÅÔ TOR ÞɰÏεÖÍ ßɨÍɟ ßɮ, 
Pol I  Þɭ yÑȓÙɭ¿ ¾ɟØ¾ θÛÁȏÈÍ ßɨÍɟ ßɮ] ¤¾ 
¿ÖɠØ ŢÕɭÏ yεÕ×ɟɰȐŝÍ ßɨÍɟ ßɮ, Åɨ Pol I }Ò-
{¾ɟ| ¾ɭ ÞɟÎ yÑȓÙɭ¿ ¾ɟØ¾ ¾ɭ ÞɰÙ×Ñ ¾ɨ 
yεÕģ ×Ć Í ¾ØÍɟ ßɮ] Ħ ÒɰÏ ÙɭÔȓÙÑ, ÍʬÒĤ ÃɟÍn 
ȑÑĞ Ñ {ɰκÀÍ ÞÖ×ʇ ÒØ ØɟÒɟÖɟ|ÞɠÑ Þɰ¾ÙÑ ¾ɭ 
}Ò×ɨÀ Þɭ {Ñ ¾ɨεÜ¾ɟ¨ɰ Öʃ rRNA ÞɰĤ ÙɭÝÌ ¾ɟ 
Ħ ÍØ ÖɟÑɠÈØ η¾×ɟ ÅɟÍɟ ßɮ] Ûę × Ţ¾ɟØ ¾ɥ 
¾ɨεÜ¾ɟ¨ɰ ¾ɭ εÙ¤ ŢɭνàÍ rRNA ¾ɥ yÑȓÙɭ¿ 
ÒȎØċ ÄɭȏÏ¾ɟ ȑÑĞ ÑÛÍ ßɮ]   

  

  
 

 yεÕ×ɟɰȐŝÍ ŢÕɭÏ Öʃ Ţĕ ×ɟεÜÍ ŢȑÍÖɟÑ ¾ɨ 
ÒßÃɟÑʃ9  

 

 

 

 

 

 

 

 

 

 

88. One of the cellular events that TOR, a kinase, 

positively regulates is the rate of rRNA 

synthesis. TOR regulates the association of a 

transcription factor to a Pol I subunit. When 

TOR is inhibited by the drug rapamycin, the 

transcription factor dissociates from Pol I. A 

yeast strain is engineered, which expresses a 

fusion of the transcription  factor and the Pol I 

subunit. The level of rRNA synthesis is 

monitored in these cells using pulse labelling 

following rapamycin addition for the times 

indicated below. The transcript profile of 

rRNA observed for the wild type cells is given 

below:  

  

  
 

 Identify the pattern expected in the engineered 

strain. 

 

 

 

 

 

 

 

 

 

 

89. ¾¾xÈØɨÀ ¾ɭ }ÒÃɟØ, ÞɰŎÖÌ ȑÑ¾ɟÞɠ, ÍÎɟ 
ÙȒĨ×Í ©ÝÐ θÛÍØÌ Öʃ {Ğ Ğ ×ȓÑɨĈ ÙɨÔȓεÙÑ 
κÃη¾ĕ Þɟĕ Ö¾ }Ò×ɨÀ Ø¿Íɭ ßʅ] {Þ ¾ɟØÌ 
{Ğ Ğ ×ȓÑɨĈ ÙɨÔȓεÙÑ ¤ę Åɟ|Ö ÒɭȒĚÞÑ ʬÛɟØɟ ÞɰàɭÒ 
Öʃ θÛÕɟȒÅÍ η¾×ɟ ÅɟÍɟ ßɮ] ÒɭȒĚÞÑ ʬÛɟØɟ 
{Ğ Ğ ×ȓÑɨĈ ÙɨÔȓεÙÑ ¾ɭ ÞɰàɭÒ ÒɟÃÑ ¾ɭ ÔɟØɭ Öʃ ȏÏ×ɭ 
À×ɭ ¾ȓÄ ¾ÎÑ ȑÑÖn  ÑÛÍ ßʅ]   

 (i) F(ab)2 ¿ɰÊ ¾ɟ ÅÑÑ ßɨÍɟ ßɮ Åɨ ŢȑÍÅÑ 
 zÔɰÐÑ ÞηŎ×Íɟ ¾ɨ ÔÑɟ×ɭ Ø¿Íɟ ßɮ]  

 (ii) ŢȑÍÅÑ zÔɰÐÑ ÞηŎ×Íɟ Ø¿Íɭ F(ab) ¿ɰÊ 
 ÍÎɟ Ħ ÷ȏÈ¾ɥ¾ØÌɠ× Fc ¿ɰÊ ÅȑÑÍ ßɨÍɭ ßʅ]  

 (iii)ÅȑÑÍ ¿ɰÊ Þßɡ ŢȑÍÅÑ ¾ɭ ÞɟÎ ~ĥ Öɟ×Ñ ÒØ 
 ¤¾ ȸĤ ×ÖɟÑ yÛàɭÒ ÔÑɟÍɟ ßɮ]  

 (iv)ÅȑÑÍ ¿ɰÊ Þßɡ ŢȑÍÅÑ ¾ɭ ÞɟÎ ~ĥ Öɟ×Ñ ÒØ 
 ¤¾ ȸĤ ×ÖɟÑ yÛàɭÒ ÔÑɟÑɭ Öʃ yÞÖÎx ßɮ] 
 }ÒØɨĆ Í ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ?  

 1. (i) ÍÎɟ  (ii)  2. (i) ÍÎɟ (iii) 
 3. (i) ÍÎɟ (iv)  4. (ii) ÍÎɟ (iii) 
 

89. Immunoglobulins have therapeutic appli-

cations in cancer treatment, infection clearance 

and targeted drug delivery. For this reason, 

immunoglobulins are briefly cleaved by the 

enzyme pepsin. Following are some of the 

statements regarding the brief digestion of 

immunoglobulin by pepsin.  

 (i) F(ab)2 fragment is generated which 

 retains the antigen binding activity.  

 (ii) F(ab) fragment having antigen binding 

 activity and the crystallisable Fc 

 fragment are generated. 

 (iii)The fragment generated on incubation  with 

 a proper antigen forms a visible 

 precipitate. 

 (iv)The fragment generated is incapable of 

 forming a visible precipitate on 

 incubation with a proper antigen.  
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 Which of the above statements are correct?  

 1. (i) and (ii)  2. (i) and (iii) 

 3. (i) and (iv)  4. (ii) and (iii) 

 

90. ¤¾ Ţ×ɨÀ Öʃ κÀȑÑ θÒÀ ¾ɭ ŢÕɭÏ A Þɭ Ò×ȓxÏ×ɟx 
ÖßɟÕà¾ɟÌȓ̈ɰ ¾ɨ yÙÀ η¾×ɟ À×ɟ] {Ñ 
¾ɨεÜ¾ɟ¨ɰ ¾ɨ ÔɟÏ Öʃ ¤¾ ŢȑÍÅÑ ¾ɭ ÞɟÎ  
~ĥ Öɟȑ×Í η¾×ɟ À×ɟ] ŢȑÍÅÑ ¾ɨ ÅÔ ŢȑÍȒÅÑ-
Ħ ÒɰȏÏÍ ÖßɟÕà¾ɟÌȓ̈ɰ Ñɭ ÞɰÞɟκÐÍ η¾×ɟ ÍÎɟ  
yÒÑɭ ÞÍß Öʃ }Þɭ ŢĦ ÍȓÍ η¾×ɟ, {Ñ¾ɨ  (i) ŢÕɭÏ  
A ×ɟ (ii) ŢÕɭÏ B (κÀȑÑ θÒÀ ¾ɟ ÏȕÞØɟ ¤¾ ŢÕɭÏ) 

×ɟ (iii) ŢÕɭÏ ! " ¾ɭ F1 ÞɰÍɟÑ Þɭ ŢɟĚ Í T 
¾ɨεÜ¾ɟ¨ɰ ¾ɭ ÞɟÎ εÖÙɟ×ɟ À×ɟ] ŢȑÍÅÑ-Ħ ÒɰȏÏÍ 
ÖßɟÕà¾ɟÌȓ̈ɰ ¾ɥ yÑȓηŎ×ɟ Öʃ T ¾ɨεÜ¾ɟ 
ŢÃȓØɨǩÛÑ ÖɟÒɟ À×ɟ] κÀȑÑ θÒÀ ¾ɭ η¾Þ ŢÕɭÏ 
¾ɥ T ¾ɨεÜ¾ɟ×ʃ ÞηŎȑ×Í ßʇÀɠ?  

 1. Öɟŝ ŢÕɭÏ A 

 2. Öɟŝ ŢÕɭÏ B 

 3. ŢÕɭÏ A ÍÎɟ  F1 ÞɰÍɟÑ   
 4. ŢÕɭÏ B ÍÎɟ  F1 ÞɰÍɟÑ   
 

90. In an experiment peritoneal macrophages were 

isolated from strain A of guinea pig. These 

cells were then incubated with an antigen. 

After the antigen pulsed macrophages 

processed the antigen and presented it on their 

surface, these were mixed with T cells from (i) 

strain A or (ii) strain B (a different strain of 

guinea pig) or (iii) F1 progeny of strain ! ". 

T cell proliferation was measured in response 

to antigen pulsed macrophages. T cells of 

which strain of guinea pig will be activated?  

 1. Strain A only 

 2. Strain B only 

 3. Strain A and F1 progeny  

 4. Strain B and F1 progeny  
 

91. Ca
2+

-ȑÑÕxØ ¾ɨεÜ¾ɟ-¾ɨεÜ¾ɟ zÞɰÅÑ ¾ɨ ¾ɮïȎØÑ 
ÖɟȒĘ×Í ¾ØÍɭ ßʅ ÍÎɟ ¾ɨεÜ¾ɟ ¾ɭ zÞɰÅÑɠ ÀȓÌ 
¾ɨ ÒȎØÛȑÍxÍ ¾Ø¾ɭ ťȕÌ θÛ¾ɟÞ Öʃ ¤¾ Ößĕ ÛÒȕÌx 
ÕȕεÖ¾ɟ yÏɟ ¾ØÍɭ ßʅ] }Ò¾Ùɟ ÞɰØÃÑɟ ßɭÍȓ ÍɰȐŝ¾ɟ 
¾ɨεÜ¾ɟ¨ɰ ¾ɟ ¤¾ŝɠ¾ØÌ ¾ɨεÜ¾ɟ ÞÍß Öʃ N-

¾ɮïØɡÑʇ ¾ɭ Ţ¾ÈÑ ¾ɭ ÞɟÎ θÛÙɨÖÍ9 ÞßÞɰÔɰκÐÍ 
ßɮ] N-CAM (ÍɰȐŝ¾ɟ| ¾ɨεÜ¾ɟ zÞɰÅÑ yÌȓ) Ig-

SF ({Ğ Ğ ×ȓÑɨĈ ÙɨÔȓεÙÑ ÖßɟÞÖȕß) ¾ɟ ßɨÍɟ ßɮ ÍÎɟ 
zÞɰÅÑɠ yę ×ɨę ×ηŎ×ɟ̈ ɰ ¾ɭ ÞȕĨ Ö-ÞÖĦ ÛØÌ Öʃ  

 

 ÞȒĞÖεÙÍ ßɮ] N-¾ɮïȎØÑʇ ÍÎɟ N-CAM ¾ɭ 
}ĕ ÒȎØÛÍxÑʇ ¾ɭ ŢÕɟÛ ¾ɨ Ïɭ¿Ñɭ ¾ɭ εÙ¤ Ãȓȏß×ʇ ¾ɭ 
Ïɨ ÞÖȕßʇ ¾ɟ ÅÑÑ η¾×ɟ À×ɟ, N-¾ɮïȎØÑ Öʃ 
}ĕ ÒȎØÛÍxÑ ¾ɭ ÞɟÎ ÞÖȕß- A Ãȓȏß×ɭ ÍÎɟ N-CAM 

Öʃ }ĕ ÒȎØÛÍxÑ ¾ɭ ÞɟÎ ÞÖȕß- B Ãȓȏß×ɭ] ȑÑĞ Ñ 
ÒȎØÌɟÖʇ Öʃ Þɭ ¾ɩÑ-Þɭ ¤¾ ¾ɭ ÁÈÑɭ ¾ɥ }ċ ÃÍÖ 
ÞɰÕɟÛÑɟ ßɮ?   

 1. ŢɟØɰεÕ¾ θÛ¾ɟÞ Öʃ ÞÖȕß A ÍÎɟ ÞÖȕß B ÏɨÑʇ 
 ¾ɭ Ãȓȏß×ɭ ÖØʃÀɭ]  

 2. ŢɟØɰεÕ¾ θÛ¾ɟÞ Öʃ ÞÖȕß A ¾ɭ Ãȓȏß×ɭ ÖØʃÀɭ ÒØɰÍȓ 
 ÞÖȕß B ¾ɭ Ãȓȏß×ʇ ¾ɟ ÞɟÐɟØÌÍ9 θÛ¾ɟÞ ßɨÀɟ 
 ÍÎɟ Ûɭ ÍɰȐŝ¾ɟ-Íɰŝ ¾ɭ θÛ¾ɟÞ Öʃ ÖɰÏ
 yȑÑ×εÖÍÍɟ×ʃ  ÏÜɟx×ʃÀɭ]  

 3. ÞÖȕß A ¾ɭ Ãȓȏß×ɭ ÍɰȐŝ¾ɟ Íɰŝ ¾ɭ θÛ¾ɟÞ Öʃ ÖɰÏ 
 yÞεÖÍÍɟ×ʃ ÏÜɟx×ʃÀɭ ÅÔη¾ ÞÖȕß B ¾ɭ Ãȓȏß×ɭ 
 ŢɟØɰεÕ¾ θÛ¾ɟÞ Öʃ ÖØʃÀɭ]  

 4. }ĕ ÒȎØÛÍxÑʇ ¾ɭ εÙ¤ ÏȕÞØɭ ¾ɨεÜ¾ɟ zÞɰÅÑ 
 yÌȓ àȑÍÒȕȑÍx ¾ØʃÀɭ, yÍ9 ÞÖȕß A ÍÎɟ ÞÖȕß 
 B  ÏɨÑʇ ¾ɭ Ãȓȏß×ɭ ÞɟÐɟØÌÍ9 θÛ¾εÞÍ ßʇÀɭ]  

 

91. Cadherins mediate Ca
2+

-dependent cell-cell 

adhesion and play an important role in 

embryonic development by changing the 

adhesive properties of cell. Aggregation of 

nerve cells to form an epithelium is correlated 

with the appearance of N-cadherins on cell 

surface and vice versa. N-CAM (neural cell 

adhesion molecules) belongs to Ig-SF 

(immunoglobulin super family) and involved 

in fine tuning of adhesive interactions. In 

order to see the effect of mutations of N-

cadherin and N-CAM, two sets of mice were 

generated. Set A - mice with mutation in N-

cadherin and set B - mice with mutation in N-

CAM. Which of the following results is most 

likely to occur?   

 1. Mice of both set A and set B will die in 

 early development. 

 2. Mice of set A will die in early development 

 but mice of set B will develop normally 

 and show mild abnormalities in the 

 development of nervous system. 

 3. Mice of Set A will show mild abnormalities 

 in the development of nervous system 

 whereas mice of set B will die early in 

 development.  

 4. Mice of both set A and set B develop 

 normally as other cell adhesion molecules 

 will compensate for the mutations.  
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92. ¤¾ θÛÝɟÌȓ ¤¾ θÛÜɭÝ ¾ɨεÜ¾ɟ Ţ¾ɟØ ¾ɨ ÞɰŎεÖÍ 
¾ØÍɟ ßɮ, ¤¾ Ţɟ¾yÔȓxÏ ÅɠÑ ×ȓĆ Í ¤¾ Ħ ÎÙ ¾ɭ 
ÞɟÎ }Þ¾ɭ ÞɰÅɠÑ ¾ɨ ÞÖŐ ¾ØÍɟ ßɮ, ¾ɨεÜ¾ɟ ¾ɨ 
ÒȎØÛȑÍxÍ ¾ØÍɟ ßɮ ÍÎɟ ŢɨÈɡÑ óXô ¾ɭ Ħ ÍØ ¾ɨ 
ÔïɟÍɟ ßɮ, Åɨ ¾ɨεÜ¾ɟ| ŢÃȓØɨǩÛÑ ¾ɨ ÔïɟÍɟ ßɮ] 
}Þ ¾ɨεÜ¾ɟ Ţ¾ɟØ Öʃ yÔȓxÏ ÞɰÏÖ¾ ŢɨÈɡÑʇ ¾ɭ 
Ħ ÍØ ¾ɨ ÔïɟÑɭ ¾ɭ εÙ¤ ×ɩκÀ¾ óPô θÛȏÏÍ ßɮ, 
ÅÔη¾ ¤¾ ×ɩκÀ¾  óQô ŢɨÈɡÑ óZô , Åɨ óXô ¾ɭ 
ÞɟÎ zÔɰκÐÍ ¾ɭ ßɨ¾Ø }Þɭ ȑÑȒĥŎ× ÔÑɟ Þ¾Íɟ 
ßɮ, ¾ɭ ŢɭØÌ Öʃ Þßɟ×Íɟ ¾ØÍɟ ßɮ] ȑÑĞ Ñ zÙɭ¿ʇ 
Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾  óPô ÍÎɟ óQô ¾ɥ ¾ɟ×x ØɡȑÍ ¾ɟ 
Þßɡ ŢȑÍȑÑκÐĕ Û ¾ØÍɟ ßɮ?  

 

 
 

92. A virus infects a particular cell type, integrates 

its genome into a site that contains a proto-

oncogene, transforms the cell and increases 

the level of a protein óXô, which increases 

cellular proliferation. A compound óPô is 

known to increase the level of tumor 

suppressor proteins in that cell type whereas a 

compound óQô helps in stimulating a protein 

óZô that can bind to óXô rendering it inactive. 

Which one of the  following graphs correctly 

represents the mode of action of óPô and óQô?  

 

 
 

93. ȑÑĞ Ñ Þɰ×ɨÅÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ, ÞɰÙȒĈÑ×ʇ ¾ɭ 
yÒÑɠ Őɟȏß×ʇ ¾ɭ ÞɟÎ ¾ɟ Þßɡ ×ȓÀÙÑ ßɮ?  

  

(i) FGF (a) ÒɮÃÊ  
(ii) ßɭÊÅßɦÀ    (b) ηţč ÅÙÊ  
(iii) Wnt  (c) Őɟßɡ Èɟ|ØɨÞɠÑ ¾ɟ{ÑɭÞn    

  

 1. i ï c, ii ï a, iii ï b  

 2. i ï a, ii ï c, iii ï b 

 3. i ï b, ii ï c, iii ï a 

 4. i ï c, ii ï b, iii ï a 

 

93. Which one of the following combinations is 

the correct pairing of ligands with their 

receptors?  

  

(i) FGF (a) Patched  

(ii) Hedgehog  (b) Frizzled 

(iii) Wnt  (c) Receptor tyrosine 

kinase 

  

 1. i ï c, ii ï a, iii ï b  

 2. i ï a, ii ï c, iii ï b 

 3. i ï b, ii ï c, iii ï a 

 4. i ï c, ii ï b, iii ï a 

 

94. ×ß Ţɟ×9 ÖɟÑɟ ÅɟÍɟ ßɮ η¾ ÒȕÌxÍ×ɟ θÛÕɭȏÏÍ 
¾ɨεÜ¾ɟ̈ ɰ ¾ɥ yÒɭàɟ ÖȕÙ ¾ɨεÜ¾ɟ̈ ɰ Þɭ ¾¾xÈØɨÀ 
¾ɟ }Ï× ßɨÍɟ ßɮ] }ÒØɨĆ Í ¾ÎÑ Þɭ ÞɰÔɰκÐÍ ¾ȓÄ 
Øɟ× ȑÑĞ ÑÛÍ ßʅ] ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾ Þßɡ 
Ñßɡɰ ßɮ?   

 1. ÖȕÙ ¾ɨεÜ¾ɟ×ʃ θÛÕɟȒÅÍ Ñßɡɰ ßɨÍɠɰ, ÍÎɟ yÍ9 
 ¤¾ ¾¾xÈØɨÀ ¾ɨεÜ¾ɟ ÔÑÑɭ ¾ɭ εÙ¤ ¾Ö 
 ÒȎØÛÍxÑ ¾ɥ zÛĤ ×¾Íɟ Ø¿Íɠ ßʅ]  

 2. ¾¾xÈØɨÀ ÖȕÙ ¾ɨεÜ¾ɟ×ʃ Ħ Û×ɰ-ÒȓÑÑxÛɠÑɠ¾ØÌ 
 ¾Ø Þ¾Íɠ ßʅ ÍÎɟ yÔȓxÏ ¾ɭ yÖȕÙ-¾ɨεÜ¾ɟ 
 zÔɟÏɡ  ¾ɨ }ĕ Òę Ñ ¾Ø Þ¾Íɠ ßʅ]  

         3.    ÈɭØɟÈɨ¾ɟεÞxÑɨÖɟÞn  ×ß ȑÑȼθÒÍ ¾ØÍɭ ßʅ η¾ 
 yÔȓxÏ ÖȕÙ ¾ɨεÜ¾ɟ̈ ɰ Þɭ, ȐÔÑɟ ©Ø 
 }ĕ ÒȎØÛÍxÑʇ ¾ɭ, }Ï× ßɨÍɭ ßʅ]  

 4. ÖȕÙÍɟ ÅɠÑ y¾ÞØ yÔȓxÏÅɠÑ ¾ɥ ÍØß ¾ɟÖ 
 ¾Ø Þ¾Íɭ ßʃ]  

   

94. Cancer is often believed to arise from stem 

cells rather than fully differentiated cells. 

Following are certain views related to the 

above statement. Which one of the  following 

is NOT correct?   
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 1. Stem cells do not divide and therefore 

 require fewer changes to become a cancer 

 cell. 

 2. Cancer stem cells can self-renew as well as 

 generate the non-stem cell populations of 

 the tumor.  

       3. Teratocarcinomas prove tumors arise from 

 stem cells without further mutations. 

 4. Stemness genes can often function as 

 oncogenes. 

 

95. θÛ¾ɟÞÜɠÙ ťȕÌ ¾ɭ 'ȑÑÐɟxØÌ' ¾ɥ ÒȎØÕɟÝɟ ¾ØÍɭ 
¾ȓÄ ÍĖ × ȑÑĞ ÑÛÍ ßʅ]  

 A. ¾ɨεÜ¾ɟ×ʃ ¤¾ θÛÕɭÏÑ ×ɨÅÑɟ ¾ɭ ÞȓÒȓÏx ßʅ]  
 B. ¤¾ yÛĦ Îɟ ȒÅÞÖʃ ťȕÌɠ ¾ɨεÜ¾ɟ̈ ɰ Öʃ 

 θÛεÜĥÈ ÅɮÛØɟÞɟ×ȑÑ¾ ¾ɟ×x ÁÈÍɭ ßʅ]   

 C. θÛÕɭÏÑ Þɰ¾ɭÍʇ ÒØ ¾ɨεÜ¾ɟ yÑȓηŎ×ɟ ¾Ø Ñßɡɰ 
 Þ¾Íɠ]  

 D. ¤¾ yÛĦ Îɟ ȒÅÞÖʃ ŢɭØ¾ Þɰ¾ɭÍ ¾ɨεÜ¾ɟ 
 θÛÕɟÅÑ ¾ɨ ŢÛȑÍxÍ ¾ØÍɭ ßʅ]  

 }ÒØɨĆ Í ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ, ȑÑÐɟxØÌ ¾ɥ 
Ŭɭĥ ÉÍÖ ÒȎØÕɟÝɟ ¾ØÍɟ ßɮ?  

 1. B ÍÎɟ  D  2. A ÍÎɟ C 

 3. Öɟŝ  A   4. Öɟŝ  B 

 

95. Given are certain facts which define 

ódeterminationô of a developing embryo.  

 A. Cells have made a commitment to a 

 differentiation program.  

 B. A phase where specific biochemical actions 

 occur in embryonic cells. 

 C. The cell cannot respond to differentiation 

 signals. 

 D. A phase where inductive signals trigger cell 

 differentiation.  

 Which of the above statements best define 

determination?  

 1. B and D  2. A and C 

 3. Only A   4. Only B 

 

96. η¾Þɠ Ãȕéɟ ťȕÌ ÒØ η¾×ɭ À×ɭ ¤¾ ŢȑÍØɨÒÌ Ţ×ɨÀ 
Öʃ ÒɮØ ÖĘ ×ɨÍ¾ Òɰ¿ εÜ¿ɟŐ Ôɟħ×ÃÖx-¾È¾ ¾ɭ 
ÞɠÐɭ ÑɠÃɭ Ø¿ɟ ÅɟÍɟ ßɮ] ÒȎØÌɟÖÍ9 Ć ×ɟ ßɨÀɟ? 

 1. ÒɟÏɟɰĕ × Öʃ ÏȕØĦ Î ÒĤ ÃÒɟÏ ÞɰØÃÑɟ×ʃ θÛ¾εÞÍ 
 ßɨÍɠ ßʅ]  

 2. Åßɟɰ yŐÒɟÏ ¾ɨ ßɨÑɟ Ãɟȏß×ɭ, }Þ àɭŝ Öʃ ¤¾ 
 ÒȕÌx ÒĤ ÃÒɟÏ ÔÑɭÀɟ]  

 3. ÒȕÛxÒɟÏ ÞɟÐɟØÌÍ9 ÔÑɭÀɟ]  

 4. Ñ Íɨ ÒȕÛxÒɟÏ ÔÑɭÀɟ, Ñ ÒĤ ÃÒɟÏ, Ć ×ʇη¾ 
 ¾ɨεÜ¾ɟ×ʃ ÒßÙɭ Þɭ ßɡ ȑÑÐɟxȎØÍ ßʅ]  

96. What would happen as a result of a 

transplantation experiment in a chick embryo 

where the leg mesenchyme is placed directly 

beneath the wing apical ectodermal ridge 

(AER)? 

 1. Distal hindlimb structures develop at the 

 end of the limb. 

 2. A complete hindlimb will form in the 

 region where the forelimb should be. 

 3. The forelimb would form normally. 

 4. Neither a forelimb nor a hindlimb would 

 form since the cells are already 
 determined. 

 

97. η¾Þɠ ŢɟØɰεÕ¾ ťȕÌ Þɭ zÒ ¤¾ ¾ɨεÜ¾ɟ ÞÖȕß 
¾ɨ ȑÑ¾ɟÙ ÏɭÍɭ ßʅ, zÒ ŢɭνàÍ ¾ØÍɭ ßʅ η¾ Û×Ħ ¾ 
ÅɠÛ Öʃ }Ñ ¾ɨεÜ¾ɟ¨ɰ ʬÛɟØɟ ÔÑÑɭ ÛɟÙɡ ÞɰØÃÑɟ 
¾ɟ yÕɟÛ ßɨÍɟ ßɮ] yÍ9 ×ß zÕɟÞ ßɨÍɟ ßɮ η¾ 
ÅɠÛ yÑȓÕÛ ¾Ø Ãȓ¾ɭ ßɮ ¤¾   

 1. ¦ÈɨÑɨÖÞ θÛȑÑÏɴÜ  
 2. ¾ɰÊɠĤ ÑÙ θÛȑÑÏɴÜ 

 3. ÖɦØÓɨ ȒÅȑÑ¾ θÛȑÑÏɴÜ 

 4. εÞę Þɟ×ȏÈÙ θÛȑÑÏɴÜ 

 

97. If you remove a set of cells from an early embryo, 

you observe that the adult  organism lacks the 

structure that would have been produced from 

those cells. Therefore, the organism seems to have 

undergone 

 1. autonomous specification.  

 2. conditional specification. 

 3. morphogenic specification. 

 4. syncytial specification. 

 

98. ØɭȏÈ×ɨȑÑ¾ yĞ Ù }ÒÃɟØ ¾ɥ Öɟŝɟ-ȑÑÕxØÍɟ {Þ 
ÐɟØÌɟ ¾ɟ ÞÖÎxÑ ¾ØÍɟ ßɮ η¾ ¤¾ θÛ¾ɟÞÜɠÙ 
ÒɟÏ Öʃ ȑÑ¾È-ÏȕØĦ Î yà ¾ɭ ÞÖɟɰÍØ ØɭȏÈ×ɨȑÑ¾ 
yĞ Ù ¾ɥ ŢÛÌÍɟ ¤¾ ÞɰØÃÑɟθÛ¾ɟÞ¾ ¾ɭ ȼÒ Öʃ 
¾ɟÖ ¾Ø Þ¾Íɠ ßɮ] }ÒØɨĆ Í ÐɟØÌɟ Þɭ ÞɰÔɰκÐÍ 
¾ȓÄ ¾ÎÑ ȑÑĞ ÑÛÍ ßʅ]   

 A. ØɭȏÈ×ɨȑÑ¾ yĞ Ù ¾ɭ ¤¾ }ċ Ã Öɟŝɟ ¾ɟ }ÒÃɟØ 
 ¤¾ ȑÑ¾ÈĦ Î ŢÖȓ¾ȓÙ ¾ɨ ¤¾ ÏȕØĦ Î ŢÖȓ¾ȓÙ 
 ¾ɥ ÍØß ÒȓÑθÛxȑÑÏɴεÜÍ ¾ØÍɟ ßɮ ÍÎɟ ¤¾ ÒȕÌx 
 ÒɟÏ ¾ɥ ÒȓÑØɨĕ ÒȒĕÍ ¾ɟ ŢɟØɰÕÑ ßɨ Þ¾Íɟ ßɮ]   

 B. ØɭȏÈ×ɨȑÑ¾ yĞ Ù ¾ɭ ¤¾ }ċ Ã Öɟŝɟ ¾ɟ }ÒÃɟØ 
 ¤¾ ÏȕØĦ Î ŢÖȓ¾ȓÙ ¾ɨ ¤¾ ȑÑ¾ÈÞn Î ŢÖȓ¾ȓÙ 
 ¾ɥ ÍØß ÒȓÑθÛxȑÑÏɴεÜÍ ¾ØÍɟ ßɮ ÍÎɟ ¤¾ ÒȕÌx 
 ÒɟÏ ¾ɥ ÒȓÑØɨĕ ÒȒĕÍ ¾ɟ ŢɟØɰÕÑ ßɨ Þ¾Íɟ ßɮ]   
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  C. ØɭȏÈ×ɨȑÑ¾ yĞ Ù ¾ɟ }ÒÃɟØ Öɟŝ ÏȕØĦ Î 
 ŢÖȓ¾ȓÙʇ ÒØ ŢÕɟÛ ÊɟÙÍɟ ßɮ ÍÎɟ }Ñ¾ɨ Öɟŝ 
 ȑÑ¾ÈĦ Î ÞɰØÃÑɟ¨ɰ ¾ɨ ÔÑɟÑɭ ¾ɟ ØζÌÍ ¾ØÍɟ ßɮ]  

 D. ØɭȏÈ×ɨȑÑ¾ yĞ Ù ¾ɭ ¤¾ }ċ Ã Öɟŝɟ ¾ɟ }ÒÃɟØ 
 η¾Þɠ Õɠ ŢÖȓ¾ȓÙ ¾ɨ Öɟŝ ÏȕØĦ Î ÞɰØÃÑɟ¨ɰ ¾ɨ 
 ÔÑɟÑɭ ¾ɟØζÌÍ ¾ØÍɟ ßɮ]  

  ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾ Þßɡ ßɮ?  

 1. B ÍÎɟ  D  2. Öɟŝ  C 

 3. A ÍÎɟ  C  4. Öɟŝ  B 

 

98. Dose-dependence of retinoic acid treatment 

supports the notion that a gradient of retinoic 

acid can act as a morphogen along the 

proximo-distal axis in a developing limb. 

Following are certain facts related to the above 

notion.   

 A. Treatment with high level of retinoic acid 

 causes a proximal blastema to be  
 respecified as a distal blastema and only 

 distal structures are regenerated.  

 B. Treatment with high level of retinoic acid 

 causes a distal blastema to be respecified as 

 a proximal blastema and regeneration of a 

 full limb may be initiated.  

  C. Treatment with retinoic acid affects only 

 distal blastemas and causes them to form 

 only proximal structures.  

 D. Treatment with high level of retinoic acid 

 causes any blastema to form only

 distal structures. 

 Which one of the  following is correct?  

 1. B and D  2. Only C 

 3. A and C  4. Only B 

 

99. ÒɟÏÒʇ ¾ɭ yÙʅκÀ¾ ŢÅÑÑ ¤Ûɰ yÞɰÀÅÑÑ ¾ɭ 
ȑÑĞ Ñ Ïɨ Ħ ÍɰÕʇ ¾ɨ ÞȓÖɭεÙÍ ¾Øʃ:   

  

A. yȑÑÝɭ¾ÔɠÅÍɟ      (i) ¾ɨ| ÔɠÅ ØÃÑɟ Ñßɡɰ  

B. Ć ÙɨÑɠ ÓɮÙɟÛ   (ii) ÔɠÅ ØÃÑɟ  

C. ÔɠÅɟɰÊ¾ɟ× ×ɟ 
ÔɠÅɟɰÊ ¾ɭ 
yĘ ×ɟÛØÌ Þɭ ÔÑɟ 
ťȕÌ ¾ɨÝ  

 (iii) ʬθÛÀȓζÌÍ ÔɠÅɟÌȓÍɟ  

D. yÙÁȓ¾ȎØÍ 
ÀȓȼÔɠÅɟÌȓ, Þɭ 
ȐÔÑɟ ȑÑÝɭÃÑ ¾ɭ, 
×ȓĈ Ö¾ɨÏȐÔÏ 
θÛ¾εÞÍ ßɨÍɟ ßɮ]    

 (iv) yÒÔɠÅɟÌȓÍɟ  

  

  

 1. A ï (i); B ï (ii); C ï (iii); D ï (iv)  

 2. A ï (ii); B ï (iii); C ï (iv); D ï (i) 

 3. A ï (ii); B ï (i); C ï (iii); D ï (iv) 

 4. A ï (ii); B ï (i); C ï (iv); D ï (iii) 

 

99. Match the two columns following asexual 

reproduction of plants and apomixes:   

  

A. Agamospermy    (i) No seed 

formation  

B. Clonal propaga-

tion  

(ii) Seed 

formation    

C. Embryo sac 

formed from 

nucellus or inte-

gument of the 

ovule  

(iii) Diplospory  

D. Gametophyte 

develops without 

fertilization from 

unreduced 

megaspore    

(iv) Apospory  

 

 1. A ï (i); B ï (ii); C ï (iii); D ï (iv)  

 2. A ï (ii); B ï (iii); C ï (iv); D ï (i) 

 3. A ï (ii); B ï (i); C ï (iii); D ï (iv) 

 4. A ï (ii); B ï (i); C ï (iv); D ï (iii) 

 

100. ȑÑĞ Ñ ÏÜɟx×ɭ À×ɭ ¤ØɟȐÔÊɨȒĚÞÞn  Òȓĥ Ò θÛ¾ɟÞ ¾ɭ 
ABC ŢȑÍÖɟÑ ¾ɭ yÑȓÞɟØ  

 

    
 

 ¾| ÅɠÑ.yÑȓÙɭ¿Ñ ¾ɟØ¾ }Ïɟ- AP1, AP2, AP3, 

AG zȏÏ, ÞȒĞÖεÙÍ ßʅ] ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-
Þɟ ¤¾ Þßɡ ßɮ?  

 1. Ôɟħ× ÏÙ ¤Ûɰ Òɰ¿ȓÊɠ ¾ɭ θÛ¾ɟÞ ¾ɭ ÏɩØɟÑ ¤ÒɭÈɭÙɟ  

 2 (AP2) yÑȓÙɭ¿ yεÕģ ×ȒĆÍÍ  

 2. ¤ÀɟÖȓÞ AG ¤¾ A ÛÀx ¾ɟ ÅɠÑ ÖɟÑɟ ÅɟÍɟ ßɮ ]  
 3. yɰÊÒ θÛ¾ɟÞ ¾ɭ ÏɩØɟÑ AP1 yεÕģ ×ȒĆÍÍ  
 4. Ôɟħ× ÏÙ ¾ɭ θÛ¾ɟÞ ¾ɭ ÏɩØɟÑ AP3 yεÕģ ×ȒĆÍÍ 

 

100. According to the ABC model of floral 

development in Arabidopsis as shown below, 
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 several genes/transcription factors e.g. AP1, 

AP2, AP3, AG etc., are involved. Which one 

of the following statements is correct?  

 1. Apetala 2 (AP2) transcripts expressed 

 during sepal and petal development. 

 2. Agamous AG is considered as class A gene. 

 3. AP1 expressed during carpel development. 

 4. AP3 expressed during sepal development. 

 

101. ÒɟÏÒ Û ØɨÀÅÑ¾ ¾ɭ ÔɠÃ ¾ɥ yę ×ɨę  ×ηŎ×ɟ ¾ɭ 
ÛÌxÑ ¾ØÍɭ ¾ȓÄ ¾ÎÑ ȑÑĞ ÑÛÍ ßʅ: 

 A. yÐxÅɠÛÒɨÝɠ ØɨÀÅÑ¾ ¥Þɭ yεÕÙàζÌÍ ßɨÍɭ 
 ßʅ η¾ ÒɨÝɠ ¾ɨεÜ¾ɟ¨ɰ ¾ɨ ŢɟØɰÕ Öʃ ÅɠθÛÍ 
 Ø¿¾Ø ÔɟÏ Öʃ ÞɰŎÖÌ ¾ɭ ÒĤ Ã ÃØÌ ¾ɭ ÏɩØɟÑ 
 ģ ×ɟÒ¾ ~Í¾ àȑÍ ÒßȓɯÃɟÍɭ ßʅ]  

 B. ÒɨÝɠ ÒɟÏÒʇ Öʃ }ÒȒĦÎÍ, ØɨÀÅÑ¾ ¾ɭ zŎÖÌ 
 ¾ɭ θÛȼǦ ¾ɟ×x ¾ØÑɭ ÛɟÙɭ yÌȓ, ŢÕɟÛɠ yÌȓ 
 ¾ßÙɟÍɭ ßʅ]  

 C. ÞȕĨ ÖÅɠÛʇ ¾ɭ θÛεÜĥ È ÛÀx Öʃ }ÒȒĦÎÍ, ÒØɰÍȓ 
  ÒɨθÝ×ʇ Öʃ yÑȓÒȒĦÎÍ ÞȕĨ ÖÅɠÛ-ÞɰÀÍ 

 zÌθÛ¾ ŢȑÍÖɟÑʇ (MAMPs) ¾ɨ ÖßÞȕÞ ¾ØÑɭ 
 ÛɟÙɭ ŢȑÍÖɟÑ yεÕáɟÑ Őɟßɡ (PRRs) ÒɟÏÒʇ ¾ɭ 
 ÒɟÞ ßʅ]  

 D. ÖɨÈɭ ÒȎØÞØ ¾ɭ ÒɟÏÒʇ Öʃ ØɨÀÅÑ¾ ÞȕĨ ÖÅɠÛ 
 ¾ɭ ŢȑÍØɨÐ ¾ɟ ÞɟÛx ŢŎÖ ßɮ ÷ɟ|Èɨ¤ÙɭȒĆÞÑn   
 }ĕ ÒɟÏ]  

 ȑÑĞ Ñ Þɰ×ɨÅÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1. A, B ÍÎɟ C  2. A, C ÍÎɟ D 

 3. B, C ÍÎɟ D  4. A, B ÍÎɟ D 

 

101. Following are certain statements that describe 

plant-pathogen interactions: 

 A. Hemibiotrophic pathogens are characterized 

 by initially keeping host cells alive followed 

 by extensive tissue damage during the later 

 part of the infection. 

 B. Effectors are molecules present in host 

 plants that act against the pathogen attack. 

 C. Plants possess pattern recognition receptors 

 (PRRs) that perceive microbe-associated 

 molecular patterns (MAMPs) present in 

 specific class of microorganisms but are 

 absent in the hosts. 

 D. Phytoalexin production is a common 

 mechanism of resistance to pathogenic 

 microbes in a wide range of plants. 

 Which one of the following combinations is 

correct? 

  

 

 

 1. A, B and C  2. A, C and D 

 3. B, C and D  4. A, B and D 

 

102. Ţ¾ɟÜ ÞɰØÃÑɟθÛ¾ɟÞɠ θÛ¾ɟÞ ¾ɭ εÙ¤ zÛĤ ×¾ 
ŢɨÈɡÑʇ ¾ɭ ÛɟØɭ-ę ×ɟØɭ ¾ɨ ØÃ¾ Ţ¾ɟÜ 
ÞɰØÃÑɟθÛ¾ɟÞ ŢɨÈɡÑ (COP1), ¤¾ E3 ×ȓȐÔȒĆÛȏÈÑ 
εÙÀɭÞn  , ȑÑ×ɰȐŝÍ ¾ØÍɟ ßɮ] COP1 ŢɨÈɡÑ ¾ɭ ¾ɟ×x 
Þɭ ÞɰÔɰκÐÍ ¾ȓÄ Ħ ÛÍɰŝ ¾ÎÑ ȑÑĞ ÑÛÍ ßʅ9  

 A. Ţ¾ɟÜ Öʃ, COP1 ÍÎɟ SPA1 ¾ʃş¾ɥ× ŢɨÈɡÑʇ ¾ɭ 
 ¤¾ }ÒÞÖȓċ Ã× ¾ɨ ×ȓȐÔȒĆÛȏÈÑ ÙɭÔȓÙ ŢÏɟÑ 
 ¾ØÍɭ ßʅ]  

 B. COP1 ÍÎɟ  SPA1 ʬÛɟØɟ ×ȓȐÔȒĆÛÑɭÈ ßȓ×ɭ ŢɨÈɡÑ 
 26S ŢɨȏÈ×ɭéɨÖ ʬÛɟØɟ yÒ¾Ýx ¾ɭ εÙ¤ ÙȒĨ×Í 
 η¾×ɭ ÅɟÍɭ ßʅ]  

 C. yɰÐɭØɭ Öʃ COP1 ¾ʃş¾ Þɭ ¾ɨεÜ¾ɟθÛÙɭ× Í¾ 
 ÐɠØɭ-ÐɠØɭ ȑÑ×ɟxÍ η¾×ɟ ÅɟÍɟ ßɮ]   

 D. ¾ʃş¾ Öʃ COP1 ¾ɥ yÑȓÒȒĦÎȑÍ Ţ¾ɟÜ 
 ÞɰØÃÑɟθÛ¾ɟÞɠ θÛ¾ɟÞ ¾ɭ εÙ¤ zÛĤ ×¾ 
 yÑȓÙɭ¿Ñɠ× ÞηŎ×¾ʇ ¾ɭ ÞɰŐßÌ ¾ɨ yÑȓÖÍ 
 ¾ØÍɠ ßɮ] 

 ȑÑĞ Ñ Þɰ×ɨÅÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 1. A ÍÎɟ C   2. A ÍÎɟ D 

 3. B ÍÎɟ C   4. B ÍÎɟ D 

 

102. Constitutive photomorphogenesis (COP1) 

protein, an E3 ubiquitin ligase, regulates the 

turnover of proteins required for photomorpho-

genic development. Following are certain 

independent statements related to the function 

of COP1 protein: 

 A. In light, COP1 along with SPA1 adds 

 ubiquitin tags to a subset of nuclear 

 proteins. 

 B. The proteins ubiquinated by COP1 and      

 SPA1 are targeted for degradation by the 

 26S proteasome. 

 C. In dark COP1 is slowly exported to the 

 cytosol from nucleus. 

 D. The absence of COP1 in the nucleus 

 permits the accumulation of transcriptional 

 activators necessary for photomorphogenic 

 development. 

 Which one of the following combinations is 

correct? 

 1. A and C  2. A and D 

 3. B and C  4. B and D 
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103. Őɟßɡ zÔɰÐÑ Þɭ Ùɭ¾Ø Ïɮȏß¾ yÑȓηŎ×ɟ Í¾ ¾ɥ  
¦Ć ÞɠÑ ÒɟØŎÖÌ ÒκÎ¾ɟ ¾ɭ ÛÌxÑ ¾ɭ εÙ¤ ȑÑĞ Ñ 
¾ÎÑ η¾×ɭ À×ɭ ßʅ: 

 A. ¦Ć ÞɠÑ yÑȓηŎ×ɟ ¾ɟØ¾ (ARFs) ¾ʃş¾ɥ× 
 ŢɨÈɡÑ ßɨÍɭ ßʅ Åɨ ¦Ć ÞɠÑ yÑȓηŎ×ɟ Íĕ Ûʇ 
 (Aux REs) ¾ɭ ÞɟÎ, ÅɠÛ yÑȓÙɭ¿Ñ ¾ɨ 
 ηŎ×ɟȒęÛÍ ×ɟ ÏÖÑ ¾ØÑɭ ¾ɭ εÙ¤ ÔɟɰÐÍɭ ßʅ]  

 B. AUX/IAA ŢɨÈɡÑ ¦Ć ÞɠÑ ŢɭȎØÍ ÅɠÑ 
 yεÕģ ×ȒĆÍ ¾ɭ ʬθÛÍɠ×¾ ȑÑ×ɰŝ¾ ßɨÍɭ ßʅ] 
 AUX/IAA ŢɨÈɡÑʇ ¾ɟ ARF ŢɨÈɡÑ ¾ɭ ÞɟÎ 
 zÔɰÐÑ yÑȓÙɭ¿Ñ ȑÑ×ɰŝÌ ¾ɨ ÔɰÏ ¾Ø ÏɭÍɟ ßɮ]  

 C. TIR1/AFB ¾ɭ ÞɟÎ ¦Ć ÞɠÑ ¾ɟ zÔɰÐÑ 
 ×ȓȐÔȒĆÛȏÈÑ ÖɟȒĘ×Í yÛ¾Ýx ¾ɨ ÔïɟÛɟ ÏɭÍɟ ßɮ 
 ÍÎɟ AUX/IAA ŢɨÈɡÑʇ ¾ɨ ȑÑ¾ɟÙ ÏɭÍɟ ßɮ]  

 D. ¦Ć ÞɠÑ ¾ɭ ¦Ć ÞɠÑ yÑȓηŎ×ɟ ¾ɟØ¾ʇ (ARFs) 

 ¾ɭ ÞɟÎ zÔɰÐÑ 26SŢɨȏÈ×ɭéɨÖ ÒκÎ¾ɟ ʬÛɟØɟ 
 }Ñ¾ɭ θÛÑɟÜ ¾ɟ ¾ɟØÌ ÔÑÍɟ ßɮ]  

 }ÒØɨĆ Í ¾ÎÑʇ ¾ɭ ȑÑĞ Ñ Þɰ×ɨÅÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ 
Þßɡ ßɮ? 

 1. A, B ÍÎɟ  C  2. A, C ÍÎɟ D 

 3. B, C ÍÎɟ D  4. A, B ÍÎɟ D 

 

103. The following statements are made to describe 

auxin signal transduction pathway, from 

receptor binding to the physiological response: 

 A. Auxin response factors (ARFs) are nuclear 

 proteins that bind to auxin response 

 elements (Aux REs) to activate or repress 

 gene transcription. 

 B. AUX/IAA proteins are secondary regulators 

 of auxin-induced gene expression.  Binding 

 of AUX/IAA proteins to the ARF protein 

 blocks its transcription regulation. 

 C. Auxin binding to TIR1/AFB promotes 

 ubiquitin-mediated degradation and removal 

 of AUX/IAA proteins. 

 D. Auxin binding to auxin response factors 

 (ARFs) causes their destruction by the 26S

 proteasome pathway. 

 Which one of the following combinations of 

above statements is correct? 

 1. A, B and C  2. A, C and D 

 3. B, C and D  4. A, B and D 

 

104. Ţ¾ɟÜ ÞɰĤ ÙɭÝÌ ¾ɥ Ţ¾ɟÜ yεÕηŎ×ɟ×ʃ ÃɟØ ŢÖȓ¿ 
ŢɨÈɡÑ Þɰ¾ȓÙʇ ʬÛɟØɟ ¾ɟ×ɟxȒęÛÍ ßɨÍɠ ßʅ9 Ţ¾ɟÜÍɰŝ I 

(PSI), Ţ¾ɟÜÍɰŝ II (PSII), Þɟ|ÈɨŎɨÖ b6 f  Þɰ¾ȓÙ ÍÎɟ 
ATP εÞɰÎɭÞn  ] PSI ÒØ ¾ȓÄ ¾ÎÑ ȑÑĞ ÑÛÍ ßʅ,  

 A. ŐɭÑÙ ÍÎɟ ÒɠȏÉ¾ɟ ÒÈεÙ¾ɟ¨ɰ Öʃ PSI yεÕηŎ×ɟ 
 ¾ʃş ¤Ûɰ PSII yεÕηŎ×ɟ ¾ʃş ¤¾ÞÖɟÑÍ9 ÔɰȏÈÍ 
 ßʅ]  

 B. PSI ¾ɭ P700 ¾ɭ εÙ¤ {ÙɭĆ ŘɦÑ ÏɟÍɟ Ě ÙɟĦ Èɨ 
 Þɟ×ȑÑÑ ßɮ ÍÎɟ P700* ¾ɭ εÙ¤ {ÙɭĆ ŘɦÑ Őɟßɡ 
 A0 ¾ßÙɟÍɟ ¤¾ Ć ÙɨØɨηmÓÙ ßɮ]  

 C. ŎɨÊ ŬȗɰκÀ¾ɟ ÍÎɟ P700 Ïɨ ¾ȓɰÅɠ ŢɨÈɡÑʇ PsaA 

 ÍÎɟ  PsaB ¾ɭ ÞɟÎ ÔɟɰÐɭ ßȓ×ɭ ßʅ]  
 D. PSI ¾ɭ yÒÃ×ɠ Òà Þɭ Ě ÙɮĦ Èɨßɟ|ŚɨȒĆÛÑɨÑ 

 ÍÎɟ b6 f  Þɰ¾ȓÙ Þɭ ßɨ¾Ø ÃηŎ¾ {ÙɭĆ ŘɦÑ Ûɟß 
 ÁȏÈÍ ßɨÍɠ ßɮ] ×ß ATP ÞɰĤ ÙɭÝÌ ¾ɟ ÞÖÎxÑ 
 ¾ØÍɟ ßɮ ÒØɰÍȓ NADP

+ ¾ɟ yÒÃ× Ñßɡɰ ¾ØÍɟ]  

 }ÒØɨĆ Í ¾ÎÑʇ ¾ɭ ȑÑĞ Ñ Þɰ×ɨÅÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ 
Þßɡ ßɮ? 

 1. A, B ÍÎɟ C  2. A, C ÍÎɟ D 

 3. A, B ÍÎɟ D  4. B, C ÍÎɟ D 

 
104. Light reactions of photosynthesis are carried 

out by four major protein complexes: 

Photosystem I (PSI), photosystem II (PSII), 

the cytochrome b6f complex and ATP 

synthase. The following are certain 

statements on PSI: 

 A. PSI reaction centre and PSII reaction 
 centre are uniformly distributed in the 

 granal lamellae and stromal lamellae. 

 B. The electron donor for the P700 of PSI is 

 plastocyanin and electron acceptor  

 of  P700* is a chlorophyll known as A0. 

 C. The core antenna and P700 are bound to 

 two key proteins PsaA and PsaB. 

 D. Cyclic electron flow occurs from the 

 reducing side of PSI via 

 plastohydroquinone and b6f complex. 

 This supports ATP synthesis but does not 

 reduce NADP+. 

 Which one of the following combinations of 

the above statements is correct? 

 1. A, B and C  2. A, C and D 

 3. A, B and D  4. B, C and D 
 

105. ȎØĜ ×ȓÙɨÞn  Ôɟ|÷ɟĦ ÷ɭÈ ¾ɦÔɟxȒĆÞÙɭÞn  'ȼȐÔĦ ¾ɨ( 
ȎØĜ ×ȓÙɨÞn  -1, 5-Ôɟ|÷ɟĦ ÷ɭÈ ¾ɭ ¾ɦÔɟxȒĆÞÙɡ¾ØÌ ¤Ûɰ 
¦Ć ÞɠÅÑÑ, ÏɨÑʇ ¾ɨ }ĕ ŢɭȎØÍ ¾ØÍɟ ßɮ] ÒØÛÍɶ 
yεÕηŎ×ɟ Ţ¾ɟÜ Ĥ ÛÞÑ ¾ßÙɟÍɠ ¤¾ Ïɮȏß¾ 
ŢηŎ×ɟ ¾ɟ ŢɟØɰÕÑ ¾ØÍɟ ßɮ] Ţ¾ɟÜ Ĥ ÛÞÑ ÒØ 
η¾×ɭ À×ɭ ¾ȓÄ ¾ÎÑ ȑÑĞ ÑÛÍ ßʅ9   
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 A. ¾ɦÔɟxȒĆÞÙɡ¾ØÌ ¤Ûɰ ¦Ć ÞɠÅÑÑ ¾ɭ εÙ¤ 
 ȼȐÔĦ ¾ɨ ÒØ ÞηŎ× Ħ ÎÙ εÕę Ñ ßʅ]  

 B. Ţ¾ɟÜ Ĥ ÛÞÑ ¾ɭ ÃØÌʇ Öʃ ¤¾ ßɮ Ĉ Ùɟ|ÞɠÑ ¾ɟ 
 ÞɭØɡÑ Öʃ ÒȎØÛÍxÑ]   

 C. ¦Ć ÞɠÅÑÑ ¾ɭ ¾ɟØÌ ßȎØÙÍÛ¾ Öʃ àȑ×Í 
 ¾ɦÔxÑ ¾ɭ 50% Ţ¾ɟÜĤ ÛÞÑ ʬÛɟØɟ ÒȓÑ9ŢɟĚ Í 
 η¾×ɟ ÅɟÍɟ ßɮ]  

 D. Ţ¾ɟÜĤ ÛÞÑ ÒκÎ¾ɟ Öʃ ßȎØÍÙÛ¾, ÒɭØɟĆ Þɠ¾ɟ× 
 ¤Ûɰ Þȕŝ¾ζÌ¾ɟ×ʃ ÞȒĞÖÙȑÍ ßʅ]  

 }ÒØɨĆ Í ¾ÎÑʇ ¾ɭ ȑÑĞÑ Þɰ×ɨÅÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ 
¤¾ Þßɡ ßɮ? 

 1. A ÍÎɟ C   2. A ÍÎɟ D 

 3. B ÍÎɟ D   4. C ÍÎɟ D 

 

105. Ribulose bisphosphate carboxylase (Rubisco) 

catalyzes both carboxylation and oxygenation 

of ribulose-1, 5-bisphosphate. The latter 

reaction initiates a physiological process known 

as óphotorespirationô.  The following are certain 

statements on photorespiration: 

 A. The active sites on Rubisco for carboxylation 

 and oxygenation are different. 

 B. One of the steps in photorespiration is 

 conversion of glycine to serine. 

 C. 50% of carbon lost in chloroplast due to 

 oxygenation is recovered through photo- 

 respiration. 

 D. The pathway of photorespiration involves 

 chloroplast, peroxisome and mitochondria. 

 Which one of the following combinations of 

above statements is correct? 

 1. A and C  2. A and D 

 3. B and D  4. C and D 

 

106. ßȎØÍÙÛ¾ Þɭ Ţ¾ɟÜÞɰĤ ÙɭÝÌ ¾ɥ ÀȑÍÜɠÙÍɟ Öʃ 
¾| ÒȎØÛßÑ ÃØÌ ÞȒĞÖεÙÍ ßʅ] Ţ¾ɟÜ ÞɰĤ ÙɭÝÌ 
¾ɭ ÒȎØÛßÑ ¾ɭ ÔɟØɭ Öʃ ¾ȓÄ ¾ÎÑ ȑÑĞ ÑÛÍ ßʅ9  

 A. ȏÏÑ ¾ɭ ÏɩØɟÑ Ţ¾ɟÜÞɰĤ ÙɭÝÌ ʬÛɟØɟ ÔÑɟ×ɟ 
 À×ɟ ÒʃÈɨÞn   ÷ɟĦ ÷ɭÈ ßȎØÍÙÛ¾ Þɭ Þɟ|ÈɨÞɦÙ 
 Í¾ ÒȎØÛȏßÍ ßɨÍɟ ßɮ, Åßɟɰ Ûß ÞȓŎɨÞn  Öʃ 
 ÒȎØÛȑÍxÍ ßɨÍɟ ßɮ]  

 B. Ħ ÈɟÃx ¾ɭ ȼÒ Öʃ ÞɰŐȏßÍ ¾ɦÔxÑ ØɟÍ ¾ɨ 
 ßȎØÍÙÛ¾ Þɭ ŢÖȓ¿Í9 Öɟġ ÈɨÞn  ¾ɭ ȼÒ Öʃ 
 ȑÑ¾Ù ÅɟÍɟ ßɮ ÍÎɟ Þɟ|ÈɨÞɦÙ Öʃ ÞȓŎɨÞn  Öʃ 
 ÒȎØÛȑÍxÍ ßɨÍɟ ßɮ]  

  

 

 

 C. yġ Ò ÏȕØɡ ÒȎØÛßÑ ¾ɭ ÏɩØɟÑ ÖĘ ×ÒÌx Öʃ 
 ¾ɨεÜ¾ɟ¨ ¾ɨ }ĕ ÒɟÏɡ ÄɨÊ¾Ø ÞȓŎɨÞn  ÒÌx ¾ɭ 
 ę ×ȕÑÍÖ εÜØɟ¨ɰ ¾ɭ ÃɟÙÑɠ Íĕ Ûʇ ¾ɭ zÞ ÒɟÞ 
 ¾ɥ ¾ɨεÜ¾ɟ¨ɰ Í¾ ÀȑÍÜɠÙ ßɨÍɟ ßɮ]  

 D. ÒɨÝÛɟß ÕɟØÌ ŢηŎ×ɟ Öʃ ÒɨÝÛɟß ÖȗÏȕÍ¾ 
 ¾ɨεÜ¾ɟ¨ɰ ¾ɭ yɰÏØ ÜĆ ¾Ø ÒȎØÛȏßÍ ßɨÍɭ ßʅ]  

 }ÒØɨĆ Í ¾ÎÑʇ ¾ɭ ȑÑĞÑ Þɰ×ɨÅÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ 
¤¾ Þßɡ ßɮ? 

 1. A ÍÎɟ B   2. B ÍÎɟ C 

 3. C ÍÎɟ D   4. A ÍÎɟ D 

 

106. Several transport steps are involved in the 

movement of photosynthate from the chloro-

plasts. Following are certain statements 

regarding the transport of photosynthate: 

 A. Pentose phosphate formed by photosyn-

 thesis during the day is transported from 

 the chloroplast to the cytosol, where it is 

 converted to sucrose. 

 B. Carbon stored as starch exits the chloroplast 

 at night primarily in the form of maltose and 

 is converted to sucrose in cytosol. 

 C. During short distance transport, sucrose 

 moves from producing cells in the 

 mesophyll to cells in the vicinity of the 

 sieve elements  in the smallest veins of the 

 leaf. 

 D. In the process of phloem loading, sugars 

 are transported into phloem parenchyma 

 cells. 

 Which one of following combinations of 

above statements is correct? 

 1. A and B  2. B and C 

 3. C and D  4. A and D 

 

107. ÞɟÐɟØÌ ÛÌx ȸȒĥÈ ×ȓĆ Í ÖÑȓĥ ×ʇ ¾ɟ yκÐ¾ÍØ 
ÕɟÀ, ØɮÙɭ ŢȑÍ×ɨκÀÍɟ, ȒÅÞÖʃ ÒØɡàɟÎɶ ¤¾ÛÌɶ 
ÑɟØɰÀɠ ¾ɨ ÙɟÙ ÍÎɟ ßØɭ Ţ¾ɟÜ ¾ɨ ÃØ Öɟŝɟ Öʃ 
εÖÙɟ¾Ø ÞȓÖɭεÙÍ ¾ØÍɭ ßʅ, Öʃ ÙɟÙ Ţ¾ɟÜ ¾ɭ εÙ¤ 
yκÐ¾ ÞɰÛɭÏÑÜɠÙ Òɟ×ɭ À×ɭ] {Þ ŢɭàÌ ¾ɥ 
ģ ×ɟć ×ɟ ¾ɭ εÙ¤ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾ 
Þßɡ Ñßɡɰ ßɮ?  

 1. ÏɡÁx-ÍØɰÀ Üɰ¾ȓ ÛÌx¾ ¾ɥ ÞɰÛɭÏÑÜɠÙÍɟ Öʃ 
 θÛεÕę ÑÍɟ×ʃ ßʅ]  

 2. ÙɟÙ-ÞɰÛɭÏÑÜɠÙ ÒØɡàɟκÎx×ʇ Öʃ ÙÁȓ-ÍØɰÀ Üɰ¾ȓ 
 ¦ȒĚÞÑ ÏȕÞØʇ Þɭ yÙÀ ßɮ]  
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 3. ÙɟÙ-ÞɰÛɭÏÑÜɠÙ ÒØɡàɟκÎx×ʇ Öʃ ÏɡÁx-ÍØɰÀ Üɰ¾ȓ 
 ¾ɭ yÛÜɨÝÌ ÛŎ ¾ɟ ÜɠÝx 556 nm Öʃ ßɮ, ÍÎɟ 
 yę ×ʇ Ûɭ Ûß 552 nm Öʃ ÜɠÝx Ø¿Íɟ ßɮ]  

 4. ÙɟÙ-ÞɰÛɭÏÑÜɠÙ ÒØɡàɟκÎx×ʇ Öʃ ÏɡÁx-ÍØɰÀ Üɰ¾ȓ 
 ¦ȒĚÞÑ yÒÑɠ ŢɟÎεÖ¾ ÞɰØÃÑɟ Öʃ yę ×ʇ Þɭ 
 yÙÀ ßɮ]  

 

107. A majority of humans with normal colour 

vision was found to be more sensitive to red 

light in Rayleigh match where the subject 

mixed variable amount of red and green light 

to match monochromatic orange. Which one 

of the following statements is NOT true to 

explain the observation?  

 1. There are variations in the sensitivity of 

 long-wave cone pigments. 

 2. The short-wave cone opsin in red-

 sensitive subjects is different from 

 others. 

 3. The absorption curve of long-wave cone 

 pigment peaks at 556 nm in red-sensitive 

 subjects while it peaks at 552 nm in 

 others.  

 4. The long-wave cone opsin in red-

 sensitive subjects is different in primary 

 structure from that of others. 

 

108. zØɟÖ ¾ɥ ȒĦÎȑÍ Öʃ ¤¾ θÛÜɟÙ¾ɟ× ÞÖȓşÓɭÑɠ 
ÍɰȐŝ¾ɟà ¾ɟ ζÆġ Ùɡ θÛÕÛ (-70 mV), ¤¾ ÏßÙɡé 
θÛʬ×ȓÍ ŢɭØÌɟ Þɭ ÍɰȐŝ¾ɟ ØɭÜɟ ¾ɨ ŢɭȎØÍ ¾ØÑɭ ¾ɭ 
ÔɟÏ ¾ɟ×x θÛÕÛ (+35 mV) ¾ɭ ÜɠÝx ÒØ ģ ×ȓĕ ŎεÖÍ 
ßȓz] ȑÑĞ Ñ ŢĦ ÍɟθÛÍ ¾ÎÑʇ Öʃ ζÆġ Ùɡ θÛÕÛ ¾ɭ 
{Þ yȑÍÙɰÁÑ ¾ɥ ģ ×ɟć ×ɟ ¾ɥ À×ɠ ßɮ]  

 A. ¾ɟ×xθÛÕÛ ¾ɥ ŢɟØɰεÕ¾ yÛĦ Îɟ ¾ɭ ÏɩØɟÑ Na
+
-

 ÃɟÙ¾Íɟ ¾ɥ Íɭé ÛȗθǦ ζÆġ Ùɡ θÛÕÛ ¾ɨ 
 Na

+ ÞɟĞ ×ɟÛĦ Îɟ θÛÕÛ  (+45mV) ¾ɥ ÍØÓ 
 ÀȑÍÜɠÙ ßɨÑɭ ¾ɟØζÌÍ ¾ØÍɠ ßɮ]    

 B. ŢɟØɰεÕ¾ yÛĦ Îɟ Öʃ ÜɠÝx ÖɟÑ ÒɟÑɭ ¾ɭ ÔɟÏ  
  Na

+ 
-ÃɟÙ¾Íɟ ÜɠőÍ9 zØɟÖ ȒĦÎȑÍ ÖɟÑ Í¾ 

 ¾Ö ßɨÍɠ ßɮ, ÍÎɟ {Þ ÙÁȓ y ÛκÐ ¾ɭ yɰÏØ  

 Na
+
-z×Ñ yÒÑɭ ÞɟĞ ×ɟÛĦ Îɟ θÛÕÛ Í¾ ÒßȓɯÃ 

 Ñßɡɰ ÒɟÍɭ]  

 C. ¾ɟ×x θÛÕÛ ¾ɥ ŢɟØɰεÕ¾ yÛĦ Îɟ Öʃ K
+
 ¾ɥ 

 ÃɟÙ¾Íɟ Öʃ ÛȗθǦ ßɨÍɠ ßɮ ÍÎɟ ζÆġ Ùɡ θÛÕÛ Öʃ 
 ģ ×ȓĕ ŎÖ Öʃ ×ß ÒȎØÌεÖÍ ßɨÍɟ ßɮ]  

 D. Na
+ 

- ÃɟÙ¾Íɟ Öʃ ÒȎØÛÍxÑʇ ¾ɭ ŢɟØɰÕÑ Þɭ ÒȕÛx, 
 ÍɰȐŝ¾ɟ ¾ɥ ŢɭØÌɟ ¾ɭ ¾ɟØÌ K

+
 - ÃɟÙ¾Íɟ Öʃ 

 ÛȗθǦ ÁȏÈÍ ßɨÍɠ ßɮ ÍÎɟ ¾ɟ×x θÛÕÛ ¾ɭ ÜɠÝx 
 ÒØ yȑÍÙɰÁÑ ¾ɟØζÌÍ ßɨÍɟ ßɮ]    

 ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾ Þßɡ ßɮ?  

 1. Öɟŝ A   2. A ÍÎɟ  B 

 3. Öɟŝ C     4. C ÍÎɟ  D 

 

108. The membrane potential in a giant squid axon 

recorded intracellularly at the resting condition 

(-70 mV) was reversed at the peak of action 

potential (+35 mV) after stimulation of the 

nerve fibre with a threshold electrical 

stimulus. This overshoot of the membrane 

potential has been explained in the following 

proposed statements: 

 A. The rapid increase in Na
+
-conductance 

 during early phase of action potential

 causes membrane potential to move toward 

 the equilibrium potential of Na
+
 (+45 mV).  

 B. The Na
+ 

-conductance quickly decreases 

 toward resting level after peak in the  

 early phase and Na
+
-ions are not able to 

 attain its equilibrium potential within this 

 short time. 

 C. The conductance of K
+
 at the early phase of 

 action potential is increased and that leads 

 to the reversal of membrane potential.   

 D. The increase of K
+
 - conductance due to 

 stimulation of nerve occurs before the 

 changes of Na
+ 

- conductance is initiated 

 and thus causes overshoot at the peak of  

 action potential.  

 Which one of the following is correct?  

 1. A only   2. A and B 

 3. C only   4. C and D 

 

109. ÅÔ Õɠ ¤¾ ģ ×ȒĆÍ ÏȕÐ ¾ɟ ÞɭÛÑ ¾ØÍɟ Îɟ, Ûß 
ÏĦ Í, ÀɮÞ ¤Ûɰ ÏÏx zȏÏ ØɨÀ ÙàÌ ÏÜɟxÍɟ Îɟ] 
Ûɮʬ× Ñɭ }Þɭ ÞȓÆɟÛ ȏÏ×ɟ η¾ Ûß ÏȕÐ ¾ɭ ÔÏÙɭ Ïßɡ 
Ùʃ ÍÎɟ ÍʬÒĤ ÃɟÍn  ÊɭØɡ-}ĕ ÒɟÏ ¾ɭ {Þ ÒȎØÛÍxÑ ¾ɭ 
¾ɟØÌ ØɨÀ ÙàÌ yκÐ¾ÍØ Àɟ×Ô ßɨ À×ɭ ] {Þ 
ŢɭàÌ ¾ɥ ģ ×ɟć ×ɟ ¾ɭ εÙ¤ ȑÑĞ Ñ ¾ÎÑ ŢĦ ÍɟθÛÍ 
η¾×ɭ ÅɟÍɭ ßʅ9  

 A. ģ ×ȒĆÍ Öʃ zɰȐŝ¾ ÞȓŎɨÞn  -Öɟġ ÈɭÞn  ¾ɟ yÕɟÛ ßɮ]  

 B. Ïßɡ Öʃ ÞȓŎɨÞn  ÍÎɟ Öɟġ ÈɨÞn  ¾ɟ yÕɟÛ Ñßɡɰ ßɮ]  

 C. ģ ×ȒĆÍ Öʃ zɰȐŝ¾ ÙɭĆ ÈɭÞn ¾ɟ yÕɟÛ ßɮ]  
 D. Ïßɡ ¾ɭ ÅɠÛɟÌȓ̈ɰ Öʃ ÙɭĆ ÈɭÞn  ßɮ]  

 ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾ Þßɡ ßɮ? 

 1. Öɟŝ A    2. A ÍÎɟ B 

 3. Öɟŝ C   4. C ÍÎɟ D 

 



32 
 
109. A person showed the symptoms of diarrhea, 

gas and pain whenever milk was consumed. 

The doctor advised the person to take curd 

instead of milk and subsequently the 

symptoms mostly disappeared due to this 

change of dairy product. The following 

statements are proposed to explain this 

observation:  

 A. The person has deficiency in the intestinal 

 sucrase-maltase  

 B. Curd is not deficient in sucrose and maltose  

 C. The person has deficiency in the intestinal 

 lactase 

 D. The bacteria in curd contain lactase  

 Which one of the following is true? 

 1. A only   2. A and B 

 3. C only   4. C and D 

 

110. η¾Þɠ ÖÐȓÖɭßɡ ØɨÀɠ ¾ɟ ȼκÐØ Ĉ Ùȕ¾ɨé Ħ ÍØ }ċ Ã 
ßɮ, θÛεÕęÑ ÒȎØØɭ¿ɠ× ~Í¾ʇ Öʃ Ĉ Ùȕ¾ɨÅ ¾ɭ ÁÈɭ 
ŢÛɭÜ ÍÎɟ yę × ¾ɟØÌʇ Þɭ] {Ñ ØɨκÀ×ʇ ¾ɭ ÙÁȓ 
yɰŝʇ Öʃ, ÍÎɟθÒ, Ĉ Ùȕ¾ɨé yÛÜɨÝÌ ¾ɥ ¾ɨ| 
ÞÖĦ ×ɟ Ñßɡɰ ßɮ] {Þ ŢɭàÌ ¾ɥ ģ ×ɟć ×ɟ ßɭÍȓ ȑÑĞ Ñ 
¾ÎÑ ŢĦ ÍɟθÛÍ η¾×ɭ ÅɟÍɭ ßʅ9  

 A. ÖɟɰÞÒɭεÜ×ʇ ¾ɥ ¾ɨεÜ¾ɟ̈ ɰ ¾ɭ yɰÏØ Ĉ Ùȕ¾ɨé 
 ÒȎØÛɟß¾ʇ (GLUTs) ʬÛɟØɟ Ĉ Ùȕ¾ɨé ÒȎØÛȏßÍ ßɨÍɟ 
 ßɮ, Åɨ {ɰÞȓεÙÑ Őɟßɡ ÞηŎ×Ì ʬÛɟØɟ ŢÕɟθÛÍ ßɨÍɭ 
 ßʅ]  

 B. ÞɨιÊ×Ö-ȑÑÕxØ Ĉ Ùȕ¾ɨé ÒȎØÛɟß¾ʇ (SGLTs), Åɨ 
 {ɰÞȓεÙÑ ÒØ ȑÑÕxØ Ñßɡɰ ßʅ, ʬÛɟØɟ zɰŝÞɟ{Èʇ ¾ɭ 
 yɰÏØ Ĉ Ùȕ¾ɨé ÒȎØÛȏßÍ ßɨÍɟ ßɮ]  

  C. ÙÁȓ zɰŝ Öʃ Ĉ Ùȕ¾ɨé yÌȓ ÞȓÞɟȒĘ×Í θÛÞØÌ 
 ʬÛɟØɟ ÒȎØÛȏßÍ ßɨÍɭ ßʅ]  

 D. ÖɟɰÞÒɭεÜ×ʇ Öʃ Ĉ Ùȕ¾ɨé ¾ɟ ʬθÛÍɠ×¾ ÞηŎ× 
 ÒȎØÛßÑ ÁÈÍɟ ßɮ]  

 ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾ Þßɡ Ñßɡɰ ßɮ?  

 1. Öɟŝ  A    2. A ÍÎɟ  B 

 3. Öɟŝ  C    4. C ÍÎɟ  D 

 

110. A diabetic patient has a high blood glucose 

level due to reduced entry of glucose into 

various peripheral tissues in addition to other 

causes. There is no problem of glucose 

absorption, however, in the small intestine of 

these patients. The following statements are 

put forward to explain this observation:   

 A. Glucose is transported into the cells of 

 muscles by glucose transporters (GLUTs) 

 which are influenced by insulin receptor 

 activation.  

 B. Glucose transport into the enterocytes is 

 mediated by sodium-dependent glucose 

 transporters (SGLTs) which are not 

 dependent on insulin.  

  C. Glucose molecules are transported in the 

 small intestine by facilitated diffusion. 

 D. The secondary active transport of glucose 

 occurs in muscles. 

 Which one of the above statement(s) is 

INCORRECT ?  

 1. Only A    2. A and B 

 3. Only C    4. C and D 

 

111. Ħ ÍÑɠ ȽÏ× ¾ɭ θÛεÕę Ñ ÕɟÀʇ ¾ɭ ¾ɟ×x-θÛÕÛ 
yɰÍØɟ¾ɨεÜ¾Í9 yɰη¾Í η¾×ɭ À×ɭ ÍÎɟ ×ɭ ȑÑĞ Ñ 
ÏÜɟx×ɭ À×ɭ ßʅ] {ÑÖʃ Þɭ ¾ɩÑ-Þɟ ¾ɨÈØɟεÙɰÏ ÒÛx Þɭ 
yɰη¾Í η¾×ɟ À×ɟ ßɮ? 

  
 

111. Action potentials were recorded intracellularly 

from different parts of mammalian  heart and 

these are shown below. Which one of these 

has been recorded from sinoatrial node? 

  
 

112. ȑÑĞ Ñ θÛ¾ġ Òʇ Öʃ Þɭ ¾ɩÑ-Þɟ ¤¾ ŮɨÍ ŐɰκÎ.yɰÀ¾ 
¾ɨ ŎÖÜ9 yÒÑɭ ßɟÖɼÑ ÍÎɟ Ţ¾ɟ×x Þɭ Þßɡ 
ÞɰÔɰκÐÍ ¾ØÍɟ ßɮ?  

 

 ŮɨÍ ŐɰκÎ ßɟÖɼÑ Ţ¾ɟ×x 

1

. 
yÛÈȓŐɰκÎ  Îɟ×ØɦĆ ÞɠÑ  ȻκÐØ ¾ɮȒġÜ×Ön   Ħ ÍØ 

¾ɨ ȑÑ×ɰȐŝÍ ¾ØÍɟ ßɮ  

2

. 
yŐ-Òɠ×ȕÝ 
ŐɰκÎ  

¦Ć ÞɠÈɨÞɠÑ  ÀÕɟxÜ×ɠ ÖɟɰÞÒɭεÜ×ʇ 
¾ɟ Þɰ¾ȓÃÑ  
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3

. 
ÒĤ Ã-Òɠ×ȕÝ 
ŐɰκÎ 

ÛɟÞɨŢɭĦ ÞɠÑ    ÛȗĆ ¾ ¾ɭ ÏȕØĦ Î 
ÑεÙ¾ɟ¨ɰ Öʃ ÅÙ ¾ɟ 
ÒȓÑ9ÜɨÝÌ  

4

. 
¾ɟÒxÞn   
ÙȓÈɭ×Ön    

¤Ħ ŘɨÅɭÑ   ÀÕɟxÛĦ Îɟ ¾ɨ ÞÖÎxÑ 
ÏɭÍɟ ßɮ]  

 

112. Which one of the following options correctly 

relates the source gland/organ with its 

respective hormone as well as function?  

 

 Source 

gland 

Hormone Function 

1

. 

Thyroid  Thyroxine Regulates blood 

calcium level 

2

. 

Anterior  

pituitary  

Oxytocin  Contraction of 

uterine muscles  

3

. 

Posterior 

pituitary  

Vasopressin  Resorption of 

water in distal 

tubules of nephron  

4

. 

Corpus 

luteum  

Estrogen  Supports 

pregnancy  

 

113. ÒßɟÊɠ ÒɠÒÙ ¤¾ ÒȗÎ¾εÙɰÀɠ ÒɟÏÒ ßɮ] 3 ÅɠÑʇ  
AABBCC ÛɟÙɭ ¤¾ Ûę × ÒɟÏÒ ¾ɨ ¤¾ 
ȐŝyŢÕɟÛɠ }ĕ ÒȎØÛÍɶ aabbcc ¾ɭ ÞɟÎ ŢÞɰ¾ȎØÍ 
η¾×ɟ À×ɟ] ÍʬÒĤ ÃɟÍn  F1 ÑØ-Þɰ¾Ø  (AaBbCc) Ȑŝ-
}ĕ ÒȎØÛÍɶ ¾ɭ ÞɟÎ ŢÞɰ¾ȎØÍ η¾×ɟ À×ɟ ÍÎɟ 
ÙàÌ ŢȼÒ ȑÑĞ ÑÛÍ yɰη¾Í η¾×ɭ À×ɭ9  

  

AaBbCc 

aaBbCc 

aaBbcc 

AabbCc 

AaBbcc 

aabbCc 

aabbcc 

Aabbcc 

300 

100 

16 

14 

65 

75 

310 

120 

  

  A Þɭ B ÍÎɟ  B Þɭ C Í¾ ¾ɥ ÏȕØɡ ÖɟÑκÃŝ 
{¾ɟ{×ʇ  (mu) Öʃ ßɮ9  

 1. ŎÖÜ9 25 ÍÎɟ 17 mu 

 2. ŎÖÜ9 33 ÍÎɟ 14 mu 

 3. ŎÖÜ9 25 ÍÎɟ 14 mu 

 4. ŎÖÜ9 33 ÍÎɟ 17 mu 

 

113. Poplar is a dioecious plant. A wild plant with 

3 genes AABBCC was crossed with a triple 

recessive mutant aabbcc. The F1 male hybrid 

(AaBbCc) was then back  crossed with the 

triple mutant and the phenotypes recorded are 

as follows:  

  

AaBbCc 

aaBbCc 

aaBbcc 

AabbCc 

AaBbcc 

aabbCc 

aabbcc 

Aabbcc 

300 

100 

16 

14 

65 

75 

310 

120 

  

 The distance in map unit (mu) between A to B 

and B to C is  

 1. 25 and 17 mu, respectively 

 2. 33 and 14 mu, respectively 

 3. 25 and 14 mu, respectively 

 4. 33 and 17 mu, respectively 

 

114. Ûę × ÞɨÙɟÑȓÖ ÑɠŐȓÖ ¾ɭ ÓÙ ¾ɟ ÛÌx ¤¾ ÅɠÑ ¾ɭ 
Ïɨ ¤ÙɡÙʇ (A ÍÎɟ a) Þɭ ȑÑ×ɰȐŝÍ ßɮ] A ¾ɥ 
zÛȗȑÍ,  p=0.8 ÍÎɟ  a ¾ɥ q=0.2 ßɮ] ÒɟÞ ¾ɭ ¤¾ 
àɭŝ Öʃ Þɨ- ÑɠŐȓÖ ¾ɟ ¤¾ ÃÍȓÀȓxÌ ÅɠÑ ŢȼÒ 
Òɟ×ɟ À×ɟ] ȑÄşɟę ÛɭÝɠ ÒØɡàÌ ¾ɭ ÒĤ ÃɟÍn  ÒɟɰÃ 
ÞȓĦ Òĥ È ÅɠÑŢȼÒ Òɟ×ɭ À×ɭ9 Åɨ ßʅ AAAA, AAAa, 

AAaa, Aaaa ÍÎɟ aaaa. ßɟÊɶ-Ûɟ{ÑÔÀx εÞǦɟɰÍ ¾ɨ 
yÑȓ¾ØÌ ¾ØÍɭ ÍÎɟ ʬθÛÀȓÌ zÔɟÏɡ ¾ɥ zÛȗȑÍ 
¾ɭ ÞÖɟÑ ¤ÙɡÙ zÛȗȑÍ ¾ɨ ÖɟÑÍɭ ßȓ×ɭ, 1000 

ÒɟÏÒʇ ¾ɥ ¤¾ zÔɟÏɡ ¾ɭ yɰÏØ ÒȎØ¾εmÙÍ ÙàÌ 
ŢȼÒʇ ¾ɥ Þɰć ×ɟ ȑÑĞ Ñ Öʃ Þɭ ¤¾ ¾ɭ ȑÑ¾È ßɮ9  

  

 AAAA : AAAa : AAaa : Aaaa : aaaa 

 

 1. 409 : 409 : 154 : 26 : 2 

 2. 420 : 420 : 140 : 18 : 2 

 3. 409 : 409 : 144 : 36 : 2 

 4. 409 : 420 : 144 : 25 : 2 

 

114. Fruit colour of wild Solanum nigrum is 

controlled by two alleles of a gene (A and a). 

The frequency of A, p=0.8 and a, q=0.2. In a 

neighbouring field a tetraploid genotype  of 

S. nigrum was found. After critical 

examination five distinct genotypes were 

found; which are AAAA, AAAa, AAaa, Aaaa 

and aaaa. Following Hardy Weinberg 

principle and assuming the same allele 

frequency as that of diploid population, the 

numbers of phenotypes calculated within a 

population of 1000 plants are close to one of 

the following:   
  

 AAAA : AAAa : AAaa : Aaaa : aaaa 
 

 1. 409 : 409 : 154 : 26 : 2 

 2. 420 : 420 : 140 : 18 : 2 

 3. 409 : 409 : 144 : 36 : 2 

 4. 409 : 420 : 144 : 25 : 2 
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115. ŚɨȒmĦÓÙɟ ÖɭÙɟÑɨÀɟĦ ÈØ Öʃ ¤¾ ÍɠÑ ȐÔɰÏȓ ÒØɡàÌ 
ŢÞɰ¾Ø ¾ɟ×ɟxȒęÛÍ η¾×ɟ À×ɟ ȒÅÞÖʃ ÍɠÑ ÞɰÙĈ Ñ 
ÅɠÑ X, Y ÍÎɟ  Z, }Þɠ ŎÖ Öʃ ģ ×ÛȒĦÎÍ, 
ÞȒĞÖεÙÍ Îɭ] X Þɭ Y Í¾ ¾ɥ ÏȕØɡ 32.5 ÖɟÑκÃŝ 
{n¾ɟ| (mu) ÍÎɟ ÍÎɟ X Þɭ Y ¾ɥ ÏȕØɡ  20.5 

ÖɟÑκÃŝ {n¾ɟ| (mu) Îɠ] ÞɰÒɟÍ ÀȓÌɟɰ¾ = 0.886 

Îɟ] ÒØɡàÌ ŢÞɰ¾Øʇ Þɭ Òɟ×ɠ À×ɠ ÞɰÍɟÑ Öʃ ʬθÛ¾ 
ÒȓÑ×ɼÅÑʇ ¾ɥ Ć ×ɟ ŢȑÍÜÍ ßɮ? 

 1. ~6%    2. ~8% 

 3. ~12%   4. ~16% 

 

115. A three point test cross was carried out in 

Drosophila melanogaster involving three 

adjacent genes X, Y and Z, arranged in the 

same order.  The distance between X to Y  is 

32.5 map unit (mu) and that between X to Y is 

20.5 map.  The coefficient of coincidence = 

0.886. What is the percentage of double 

recombinants in the progeny obtained from the 

testcross? 

 1. ~6%   2. ~8% 

 3. ~12%   4. ~16% 

 

116. ¤¾ ßɡ ÒκÎ¾ɟ Öʃ Ïɨ yę ×ɨę ×ηŎ×ɟ ¾ØÍɭ ÅɠÑ 
'Ħ ÛÍɰŝ yÒģ ×ȕßÑ( ÞȒĞÖεÙÍ Îɭ] ÏɨÑʇ Öʃ η¾Þɠ 
¤¾ ¾ɭ Õɠ Ţ¾ɟ×x Öʃ yÕɟÛ, ÒκÎ¾ɟ ¾ɭ yɰĕ ×ɨĕ ÒɟÏ 
¾ɭ yÕɟÛ Öʃ ÒȎØÌεÖÍ ßɨÍɟ ßɮ] ¤¾ ʬθÛÞɰ¾Ø 
ŢÞɰ¾Ø ȒÅÑÖʃ ÏɨÑʇ ÅɠÑ ÞȒĞÖεÙÍ ßʅ, η¾×ɟ 
À×ɟ] F2 ÞɰÍɟÑ ¾ɟ Ć ×ɟ yɰÜ yɰĕ ×ɨĕ ÒɟÏ ¾ɥ 
}ÒȒĦÎȑÍ ¾ɨ ÏÜɟx×ɭÀɟ? 

 1. 1/4    2. 3/4 

 3. 9/16    4. 15/16 

 

116. Two interacting genes (independently 

assorting) were involved in the same pathway.  

Absence of either genes function leads to 

absence of the end product of the pathway.  A  

dihybrid cross involving the two genes is 

carried out.  What fraction of the F2 progeny 

will show the presence of the end product? 

 1. 1/4    2. 3/4 

 3. 9/16    4. 15/16 

 

117. ¤¾ ÑØ-Ãȓȏß×ɟ ¾ɨεÜ¾ɟ Øɭ¿ɟ X ÀȓÌÞȕŝ Þɭ ÀȓÌÞȕŝ 
1 ¾ɭ yɰÏØ ¤¾ Ôîɟ Ħ ÎɟÑɟɰÍØÌ Ø¿Íɠ ßɮ] 
Ħ ÎɟÑɟɰÍØÌ ¾ɭ ÞɟÎ ÅÔ {Þ ÀȓÌÞȕŝ 1 ¾ɭ yɰÏØ 
¤¾  GFP yɰÍθÛxȒĥÈÍ ÒɟØÅɠÑ ÁȓÞɭÊɟ ÅɟÍɟ ßɮ, Ûß 
y¾ÞØ ÖɩȑÑÍ η¾×ɟ ÅɟÍɟ ßɮ] ÍÎɟθÒ ÅÔ ÀȓÌÞȕŝ 
1 ¾ɭ ÏȕÞØɭ ÞÖÅɟÍ, ȒÅÞÖʃ Ħ ÎɟÑɟɰÍØÌ yɰÍθÛxȒĥÈÍ 

Ñßɡɰ ßɮ, Öʃ ÁȓÞɭÊɟ ÅɟÍɟ ßɮ Íɨ Ûß ÙÀÕÀ ßÖɭÜɟ 
ßɡ yεÕģ ×Ć Í ßɨÍɟ ßɮ]  

 ȑÑĞ Ñ ÍĖ ×ʇ Öʃ Þɭ ¾ɩÑ-Þɟ {Þ ŢÕɟÛ ¾ɟ Ŭɭĥ ÉÍÖ 
ÛÌxÑ ¾ØÍɟ ßɮ?  

 1. ÞɰÅɠÑ ŢÖȓşÌ   
 2. ÅɠÑ ÞɰÍȓÙÑ  
 3. εÙɰÀ-θÛεÜĥ È yεÕģ ×ȒĆÍ  

 4. Öɟŝɟ àȑÍÒȕȑÍx  
 

117. A male mouse cell line has a large 

translocation from X chromosome into 

chromosome 1. When a GFP containing 

transgene is inserted in this chromosome 1 

with translocation, it is often silenced. 

However when inserted in the other 

homologue of chromosome 1 that does not 

contain the translocation, it is almost always 

expressed. Which of the following 

phenomenon best describes this effect?  

 1. Genome imprinting  

 2. Gene balance  

 3. Sex-specific expression  

 4. Dosage compensation 

 

118. ¤¾ Þß-ÒɟØŎÖÌ Ţ×ɨÀ ¾ɭ εÙ¤ ÒɟɯÃ ÅɠÛɟÌÛɠ 
κÃħÑ¾ʇ ¾ɟ ÒɠÄɟ η¾×ɟ À×ɟ] {Þ Ţ×ɨÀ ¾ɭ 
ŢɭàÌʇ ¾ɨ ȑÑĞ Ñ ÍɟεÙ¾ɟ ŢÙɭ¿ ¾ØÍɠ ßɮ] 
ÒɟØŎÖÌ ¾ɨ ó+ô ÍÎɟ ó-ô }Þ¾ɭ yÕɟÛ ¾ɨ 
ȑÑȏÏxĥ È ¾ØÍɭ ßʅ] óNDô  óȑÑÌx× Ñßɡɰ η¾×ɟ À×ɟô 
¾ɭ εÙ¤ ¿îɟ ßɮ]  

  

 arg leu str met 

gal + - + - 
leu ND  + + 

arg  ND - ND 

str - +  ND 

  

 ÅɠÛɟÌÛɠ ÀȓÌÞȕŝ ÒØ ÅɠÑʇ ¾ɥ ģ ×ÛĦ ÎɟÒÑ ¾ɭ 
Þßɡ ŎÖ ¾ɨ ÃȓÑʃ9  

 1. str ï gal ï leu ï arg ï met  

 2. leu ï met ï arg ï str ï gal 

 3. leu  ï str ï met ï gal ï arg 

 4. arg ï gal ï str ï leu ï met 

 

118. Five bacterial markers were followed for a co-

transduction experiment. The following table 

documents the observations of this experiment. 

ó+ô denotes co-transduction and ó-ôdenotes lack 

thereof; óNDô stands for not determined.  
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  arg leu str met 

gal + - + - 
leu ND  + + 

arg  ND - ND 

str - +  ND 

  

 Pick the correct order in which the genes are 

arranged on the bacterial chromosome  
  

 1. str ï gal ï leu ï arg ï met  

 2. leu ï met ï arg ï str ï gal 

 3. leu  ï str ï met ï gal ï arg 

 4. arg ï gal ï str ï leu ï met 

 

119. Ïɡ À×ɠ ȑÑĞ Ñ ÍɟεÙ¾ɟ ¾ɭ zÐɟØ ÒØ, ȑÑĞ Ñ 
θÛ¾ġÒʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ÞȓÖɭÙÑ ¾ɟ 
ŢȑÍȑÑκÐĕ Û ¾ØÍɟ ßɮ? 

  

ÛÀx ÒɟÏÒ ŢÅɟȑÍ 

A. ŎɟɰȑÍ¾Í9 
Åɨζ¿Ö Öʃ  

(i) ŎɨÖɨÙɟ×ɭÑɟ ̈ ÊɨØɟÈɟ  

B. Äɭʬ×  (ii) ιÊĚ ÈØɨ¾ɟÒxÞ ŐʅιÊĿÙɨØÞ  

C. θÛÙȓĚ Í  (iii) ×ȕÓɨȐÔx×ɟ Ö×ȕØɰÍɟȑÑ×ɟ×ɠ  
D. zŎɟÖ¾  (iv) ÞØɟ¾ɟ yÞɨ¾ɟ  

 

 1. A ï (i); B ï (iv); C ï (iii); D ï (ii)  

 2. A ï (ii); B ï (iii); C ï (iv); D ï (i) 

 3. A ï (i); B ï (iv); C ï (ii); D ï (iii) 

 4. A ï (ii); B ï (iv); C ï (iii); D ï (i) 

 

119. Based on the table given below, which of the 

following option represents the correct match?  
 

Category Plant Species 

A. Critically 

endangered  

(i) Chromolaena 

odorata 

B. Vulnerable  (ii) Dipterocarpus 

grandiflorus  

C. Extinct  (iii) Euphorbia 

mayuranthanii 

D. Invasive  (iv) Saraca asoka 
  

 1. A ï (i); B ï (iv); C ï (iii); D ï (ii)  

 2. A ï (ii); B ï (iii); C ï (iv); D ï (i) 

 3. A ï (i); B ï (iv); C ï (ii); D ï (iii) 

 4. A ï (ii); B ï (iv); C ï (iii); D ï (i) 

 

120.   
 

 

 

 

 

 

 

 }ÒØɨĆ Í ÅɟȑÍ ÛɰÜ Ûȗà ¾ɭ ŢÞɰÀ Öʃ ȑÑĞ Ñ ¾ÎÑʇ 
Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ?  

 1. }Õ×ÃØ, ÞØɡÞȗÒ, Òàɠ ÍÎɟ Ħ ÍÑɠ ¤¾ ÞɟÛx  
 ÒȕÛxÅ ¾ɨ ÞɟÆɟ ¾ØÍɭ ßʅ]  

 2. Ħ ÍȑÑ×ʇ ¾ɥ yÒɭàɟ ÞØɡÞȗÒ ¾ɭ ÞɟÎ Òàɠ 
 ȑÑ¾ÈÍØ ÞɰÔɰκÐÍ ßʅ]  

 3. }Õ×ÃØʇ ¾ɭ ÒȕÛxÅ }ÒɟȒĦÎÞÖ Öĕ Ħ × ßʅ]  

 4. ÙʅŢɭ ÍÎɟ Ħ ÍÑɠ ÞɰÔɰκÐÍ Ñßɡɰ ßʅ]  

 

120.   
 

 

 

 

 

 

 

 With reference to the phylogenetic tree 

presented above, which of the following 

statements is true?  

 1. Amphibians, reptiles, birds and mammals 

 share a common ancestor.  

 2. Birds are more closely related to reptiles 

 than to mammals. 

 3. Cartilagenous fishes are the ancestors of 

 amphibians.  

 4. Lampreys and mammals are not related.  

 

121. ȑÑĞ Ñ y¾Üɭȼ¾ɥ ÞɰØÃÑɟ¨ɰ.yɰÀʇ ¾ɭ εÙ¤ }Ñ¾ɭ 
yÒÑɭ ŢÖȓ¿ Ţ¾ɟ×x ¤Ûɰ Ûɭ η¾Þ ŢɟÌɠ ÞÖȕß Öʃ 
κÀÑɟÍɭ ßʅ, {Ñ¾ɨ ÒßÃɟÑʃ9  

 ÏɰÜ¾ɨεÜ¾ɟ (A), zȏÏÛȗĆ ¾¾ (B), ÖɮÙÒɠÀɠ 
ÑεÙ¾ɟ×ʃ (C) ØɭÍɠȒÅħÛɟ  (D)  

 1. Aï ÒɨȎØ÷ɭØɟ, ËɟɰÃɟ yÛÙɰÔ; Bï ÖȗÏȓ¾ÛÃɠ,}ĕ ÞÅxÑ  

  Cï¾ɥÈ ÛÀx, Ĥ ÛÞÑ; Dï¤ę Îɨéɨz, yßɭØ-ŢŐßÌ  

 2. Aï¤ę Îɨéɨz, yßɭØ-ŢŐßÌ; BïĚ ÙɟÑɟȎØ×ɟ,}ĕ ÞÅxÑ;  
  CïÖȗÏȓ¾ÛÃɠ, }ĕ ÞÅxÑ; Dï¾ɥÈÛÀx, zßɟØ ÞɰÞɟÐÑ  

 3. A ï Ě ÙɟÑɟȎØ×ɟ, }ĕ ÞÅxÑ; B ï ÖȗÏȓ¾ÛÃɠ, Ĥ ÛÞÑ  
  C ï ¾ɥÈ ÛÀx, Ĥ ÛÞÑ; Dï ÒɨȎØ÷ɭØɟ, yßɭØ ŢŐßÌ  

 4. A ï ¤ę Îɨéɨz, yßɭØ-ŢŐßÌ; B ï Ě ÙɟÑɟȎØ×ɟ, 
 }ĕ ÞÅxÑ C ï ¾ɥÈ ÛÀx, }ĕ ÞÅxÑ;  

  D ï  ÖȗÏȓ¾ÛÃɠ,  zßɟØ ÞɰÞɟÐÑ  

 

121. For the following invertebrate structures/ 
organs, identify their major function and the 

animal group in which they are found:  

 Nematocyst (A), Protonephridia (B), 

Malpighian Tubules (C) Radula (D)  
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 1. A ï Porifera, Skeletal Support; B ï 

 Mollusca, excretion C ï Insecta, 

 respiration; D ï Anthozoa, prey capture  

 2. A ï Anthozoa, prey capture; B ï 

 Planaria, excretion C ï Mollusca, 

 excretion; D ï  Insecta, food processing  

 3. A ï Planaria, excretion; B ï Mollusca, 

 respiration; C ï Insecta, respiration; D ï 

 Porifera, prey capture  

 4. A ï Anthozoa, prey capture; B ï 

 Planaria, excretion; C ï Insecta, excretion; 

 D ï  Mollusca, food processing  
 

122. ÅɠÛÑ ¾ɭ {ȑÍßɟÞ ¾ɥ ŢÖȓ¿ ÁÈÑɟ̈ ɰ ¾ɨ ÒȗĖ Ûɠ ¾ɭ 
ÞɰÀÍ ÕȕÛɮáɟȑÑ¾ ¾ɟÙ Þɭ ÞȓÖɭεÙÍ ¾Øʃ9  

 

 ÁÈÑɟ  ÕȕÛɮáɟȑÑ¾ ¾ɟÙ  

A. ŢÎÖ ÞØɡÞȗÒ   (i) ÃÍȓÎx Ößɟ¾ġ Ò  
B. ŢÎÖ Ħ ÍÑɠ   (ii) ÍȗÍɠ× Ößɟ¾ġ Ò  
C. ŢÎÖ ÖɟÑÛ  (iii) ŎɮÈɭεÜ×Þn    
D. ŢÎÖ }Õ×ÃØ  (iv) Řɦ×ɟεÞ¾   
  (v) ¾ɦÔɼȑÑ÷ɭØÞn   
  (vi) ÊɭÛɨȑÑ×Ñ   

 

 1. A ï (v); B ï (i); C ï (ii); D ï (v)  

 2. A ï (v); B ï (iv); C ï (i); D ï (vi) 

 3. A ï (vi); B ï (iv); C ï (ii); D ï (vi) 

 4. A ï (iii); B ï (i); C ï (vi); D ï (v) 

 

122. Match major events in the history of life with 

Earthôs geological period.  

  

 Event Geological Period   

A. First reptiles   (i) Quarternary  

B. First mammals  (ii) Tertiary   

C. First humans  (iii) Cretaceous 

D. First 

amphibians   

(iv) Triassic  

  (v) Carboniferous  

  (vi) Devonian  

 

 1. A ï (v); B ï (i); C ï (ii); D ï (v)  

 2. A ï (v); B ï (iv); C ï (i); D ï (vi) 

 3. A ï (vi); B ï (iv); C ï (ii); D ï (vi) 

 4. A ï (iii); B ï (i); C ï (vi); D ï (v) 

 

123. η¾Þɠ ÒɟÏÒ ÞÖȕß ¾ɭ ÔɠÃ ¾ɭ zÒÞɠ ÛɰÜÅɟÍ 
ÞɰÔɰÐʇ ¾ɨ ȑÑĞ Ñ Ć ÙɮÊɨŐɟÖ ÏÜɟxÍɟ ßɮ]  

 

   

 }ÒØɨĆ Í ŢȑÍȑÑκÐĕ Û Öʃ  A, B, C ÍÎɟ D ŎÖÜ9 
ŢȑÍȑÑκÐĕ Û ¾ØÍɭ ßɮ9  

 1. ÏɟȻ ÍÎɟ ÒɨÝÛɟßɡ, ťȕÌ, Òȓĥ Ò, ÔɠÅ  

 2. ťȕÌ, ÏɟȻ ÍÎɟ ÒɨÝÛɟßɡ, ÔɠÅ, Òȓĥ Ò  

 3. ťȕÌ, ÏɟȻ ÍÎɟ ÒɨÝÛɟßɡ, Òȓĥ Ò, ÔɠÅ 
 4. ÏɟȻ ÍÎɟ ÒɨÝÛɟßɡ, Òȓĥ Ò, ťȕÌ, ÔɠÅ 
 

123. Following is a cladogram showing 

phylogenetic relationships among a group of 

plants:  
 

   
 

 In the above representation, A, B, C and D 

respectively represent  

 1. xylem and phloem, embryo, flower, seed. 

 2. embryo, xylem and phloem, seed, flowers. 

 3. embryo, xylem and phloem, flower, seed. 

 4. xylem and phloem, flower, embryo, seed. 

 

124. ȑÑĞ Ñ ÖɟÑÛɠ× ØɨÀʇ ¾ɨ yÒÑɭ ¾ɟØÌɠ ÅɠÛʇ Þɭ 
ÞȓÖɭεÙÍ ¾Øʃ9  

  

A. ȑÑşɟ ØɨÀ  (i) Řɟ|ÒÑɨÞɨÖɟ Ŏȕéɠ  
B. ÃɟÀɟ ØɨÀ  (ii) Řɟ|ÒÑɨÞɨÖɟ ŤȕÞɭ|  
C. ßɟÎɠ ÒɟɯÛ  (iii) ÔɨØɴεÙ×ɟ ÔȓÀxÊɨÓɥmx×  
D. Ùɟ{Ö ØɨÀ  (iv) ÛȓÃɭØɭȎØ×ɟ ÔɟɰŎɨĿÈɡ  

  

 1. A ï (ii); B ï (iv); C ï (iii); D ï (i)  

 2. A ï (i); B ï (ii); C ï (iv); D ï (iii) 

 3. A ï (ii); B ï (i); C ï (iv); D ï (iii) 

 4. A ï (ii); B ï (iv); C ï (i); D ï (iii) 

 

124. Match the following human diseases with their 

causal organisms  
  

A. Sleeping 

Sickness   

(i) Trypanosoma 

cruzi 

B. Chagas 

disease  

(ii) Trypanosoma 

brucei  

C. Elephantiasis (iii) Borrelia 

burgdorfei 

D. Lyme disease  (iv) Wuchereria 

bancrofti 

  

 1. A ï (ii); B ï (iv); C ï (iii); D ï (i)  

 2. A ï (i); B ï (ii); C ï (iv); D ï (iii) 

 3. A ï (ii); B ï (i); C ï (iv); D ï (iii) 

 4. A ï (ii); B ï (iv); C ï (i); D ï (iii) 
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125. ×ȏÏ ÞÖ× t ÒØ ØɨÖÌɠ ÜÙÕ yɰÊɟ ÁÑĕ Û 160 

ÍÎɟ ÞÖ× t + 1 ÒØ 200 ßɮ, Íɨ }Þ¾ɟ ÖɟÑ  t + 3 
ÒØ Ć ×ɟ ßɨÀɟ, ×ß ÖɟÑÍɭ ßȓ¤ η¾ yɰÊɟ ÁÑĕ Û ¤¾ 
yÃØ ÀȑÍ Þɭ ÔïÍɟ ØßÍɟ ßɮ?  

 1. 250    2. 280 

 3. 312    4. 390 

 

125. If gypsy moth egg density is 160 at time t and 

200 at t + 1, what will be its value at time t + 3, 

assuming that egg density continues to increase at 

constant rate?  

 1. 250    2. 280 

 3. 312    4. 390 
 

126. ÃɟØ εÕę Ñ (A, B, C, D) ÒɟȎØÍɰŝʇ Öʃ ÞȒęÑ¾ȏÈÍ  
P:B (ÛɟĦ ÍθÛ¾ ŢɟÎεÖ¾ }ĕ ÒɟÏÑ9 ÅɮÛÕɟØ( ßʅ9  

 A ï 0.29; B ï 0.042, C ï 16.48; D ï 8.2  

 ÃɟØ ÒɟȎØÍɰŝ ßʅ  

 1. A ï ÖßɟÞÖȓş; B ï ÆɠÙ; C ï ÁɟÞÕȕεÖ; D ï 

 }ĥ Ì¾ȏÈÔɰÐ  
 2. A ï ÁɟÞÕȕεÖ; B ï }ĥ Ì¾ȏÈÔɰÐ; C ï ÖßɟÞÖȓş; D 

 ï ÆɠÙ  
 3. A ï }ĥ Ì¾ȏÈÔɰÐ; B ï ÖßɟÞÖȓş; C ï ÁɟÞÕȕεÖ; 

 D ï ÆɠÙ  
 4. A ï ÁɟÞÕȕεÖ; B ï ÖßɟÞÖȓş; C ï ÆɠÙ; D ï 

 }ĥ Ì¾ȏÈÔɰÐ 

 

126. The approximate P:B (Net Primary 

Production: Biomass) ratios in four different 

ecosystems (A, B, C, D) are  

 A ï 0.29; B ï 0.042, C ï 16.48; D ï 8.2  

 The four ecosystems are  

 1. A ï Ocean; B ï Lake; C ï Grassland; D ï 

 Tropical forest 

 2. A ï Grassland; B ï Tropical forest; C ï 

 Ocean; D ï Lake  

 3. A ï Tropical forest; B ï Ocean; C ï 

 Grassland; D ï Lake  

 4. A ï Grassland; B ï Ocean; C ï Lake; D ï 

 Tropical forest 

 

127. ŢÅɟȑÍ×ʇ A, B ÍÎɟ C ¾ɭ zÔɟÏɡ ÁÑĕ Ûʇ ¾ɭ ÖɟĘ × 
¤Ûɰ ŢÞØÌ ¾ɨ ȑÑĞ Ñ ÍɟεÙ¾ɟ ÏÜɟxÍɠ ßɮ  

   

ŢȑÍÏÜxÅ   ŢÅɟȑÍ A ŢÅɟȑÍ B ŢÅɟȑÍ C 

ÖɟĘ ×  ὼӶ 5.30 7.05 5.30 

ŢÞØÌ s2 5.05 0.35 50.5 

 

 }ÒØɨĆ Í ¾ɭ zÐɟØ ÒØ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ 
Þßɡ ßɮ?  

 1. ŢÅɟȑÍ×ɟɰ A ÍÎɟ B ¤¾ÞÖɟÑ ÔɰÈÑ ÏÜɟxÍɠ ßʅ, 
 ÅÔη¾ ŢÅɟȑÍ C ÀȓȒċÄÍ ÔɰÈÑ ÏÜɟxÍɠ ßɮ]  

 2. ŢÅɟȑÍ A ×ɟȸȒċÄ¾ ÔɰÈÑ ÏÜɟxÍɠ ßɮ, ŢÅɟȑÍ 
 B ¤¾ÞÖɟÑ ÔɰÈÑ ÏÜɟxÍɠ ßɮ ÍÎɟ ŢÅɟȑÍ C 

 ÀȓȒċÄÍ ÔɰÈÑ ÏÜɟxÍɠ ßɮ] 

 3. ŢÅɟȑÍ A ÍÎɟ  B ÏɨÑʇ ÀȓȒċÄÍ ÔɰÈÑ ÏÜɟxÍɠ ßɮ, 
 ÅÔη¾ ŢÅɟȑÍ C ¤¾ÞÖɟÑ ÔɰÈÑ ÏÜɟxÍɠ ßɮ]  

 4. ŢÅɟȑÍ A ÀȓȒċÄÍ ÔɰÈÑ ÏÜɟxÍɠ ßɮ, ŢÅɟȑÍ B 

 ×ɟȸȒċÄ¾ ÔɰÈÑ ÏÜɟxÍɠ ßɮ, ÍÎɟ ŢÅɟȑÍ C 

 ¤¾ÞÖɟÑ ÔɰÈÑ ÏÜɟxÍɠ ßʅ]  

 

127. The following table shows the mean and 

variance of population densities of species A, 

B and C. 

  

Statistic Spec-

ies A 

Spec-

ies B 

Spe-

cies C 

Mean ὼӶ 5.30 7.05 5.30 

Variance s
2 

5.05 0.35 50.5 
 

 Based on the above, which of the following 

statements is correct?  

 1. Species A and B show uniform 

 distribution, whereas species C shows 
 clumped distribution.  

 2. Species A shows random distribution, 

 species B shows uniform distribution, 

 and species C shows clumped 

 distribution. 

 3. Species A and B show clumped distri- 

 bution, whereas species C shows uniform  

 distribution. 

 4. Species A shows clumped distribution, 

 species B shows random distribution, and 

 species C shows uniform distribution. 

 

128. ʬθÛÑɟ{ŘɨÅÑ ȒĦÎȑÍ¾ØÌ Öʃ ÞȒĞÖεÙÍ ȑÑĞ Ñ 
ÞɰÀĕ Ûʇ ¾ɨ }Ñ¾ɭ yÒÑɭ ŢȑÍȑÑκÐĕ Ûɟĕ Ö¾ ÞɰÅɟȑÍ 
Þɭ ÞȓÖɭεÙÍ ¾Øʃ9   

  

ÞɰÀĕ Û  ÞɰÅɟȑÍ  
A. ÒØÒɨÝɠ ŐɰκÎ¾ɟ  (i) ¤éɨÈɨÔɭĆ ÈØ  
B. ÒɟØÒɨÝɠ yŐɰκÎ¾ɟ  (ii) ţʅη¾×ɟ  
C. Ţ¾ɟÜ ÒɨÝɠ 

ÞɰÀĕ Ûɠ  
(iii) ÑɨĦ Èɨ¾ 

D. Ţ¾ɟÜÒɨÝɠ 
ÖȓĆ ÍÅɠÛɠ  

(iv) ØɨÊɨȒĦÒȎØġ ÙȓÖ   

 

 1. A ï (ii); B ï (i); C ï (iv); D ï (iii)  

 2. A ï (iii); B ï (i); C ï (ii); D ï (iv) 

 3. A ï (i); B ï (ii); C ï (iii); D ï (iv) 

 4. A ï (ii); B ï (i); C ï (iii); D ï (iv) 
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128. Match the following associations involved in 

dinitrogen fixation with their representative 

genera   
 

 Associations Genera 

A. Heterotrophic 

nodulate 

(i) Azotobacter 

B. Heterotrophic 

Non-nodulate 

(ii) Frankia 

C. Phototrophic 

associative  

(iii) Nostoc 

D. Phototrophic 

free-living 

(iv) Rhodospirillum  

 

 1. A ï (ii); B ï (i); C ï (iv); D ï (iii)  

 2. A ï (iii); B ï (i); C ï (ii); D ï (iv) 

 3. A ï (i); B ï (ii); C ï (iii); D ï (iv) 

 4. A ï (ii); B ï (i); C ï (iii); D ï (iv) 

 

129. ÛÐxÖɟÑ ÞȓÒɨÝÌ yÑȓÕÛ ¾ØÍɭ ¤¾ ÆɠÙ Öʃ ÃȓÑɭ 
ßȓ¤ ŢɟÃÙʇ (A, B, C, D) ¾ɥ Öɟŝɟ¨ɰ Öʃ ÞÖ× ¾ɭ 
ÞɟÎ ÒȎØÛÍxÑ zÙɭ¿ Öʃ ÏÜɟx×ɭ À×ɭ ßʅ  

 

  
 

 ŢÃɟÙ A, B, C, D ßʅ   
 1. A- ßØɟ ÜɮÛɟÙɡ ÅɮÛ ÕɟØ, B ï Þɟ×ɟÑɨÅɮÛɟÌθÛ¾ 

 ÅɮÛÕɟØ, C ï θÛÙɡÑ ¦Ć ÞɠÅÑ ÞɟɰşÍɟ, D ï ÅɮÛ 
 ¦Ć ÞɠÅÑ yεÕ×ɟÃÑɟ  

 2. A-ÅɮÛ ¦Ć ÞɠÅÑ yεÕ×ɟÃÑɟ, B ïÞɟ×ɟÑɨ- 
 ÅɮÛɟÌθÛ¾ ÅɮÛÕɟØ, C ï θÛÙɡÑ ¦Ć ÞɠÅÑ 
 ÞɟɰşÍɟ, D ï ßØɟ ÜɮÛɟÙɡ ÅɮÛ ÕɟØ 

 3. A- ÅɮÛ ¦Ć ÞɠÅÑ yεÕ×ɟÃÑɟ, B ï ßØɟ ÜɮÛɟÙɡ 
 ÅɮÛ ÕɟØ, C ï Þɟ×ɟÑɨÅɮÛɟÌθÛ¾ ÅɮÛÕɟØ,  D ï 

 θÛÙɡÑ ¦Ć ÞɠÅÑ ÞɟɰşÍɟ 

 4. A- Þɟ×ɟÑɨÅɮÛɟÌθÛ¾ ÅɮÛÕɟØ, B ï ÅɮÛ 
 ¦Ć ÞɠÅÑ yεÕ×ɟÃÑɟ, C ï ßØɟ ÜɮÛɟÙɡ ÅɮÛ 
 ÕɟØ, D ï θÛÙɡÑ ¦Ć ÞɠÅÑ ÞɟɰşÍɟ 

 

129. In a lake subjected to progressive 

eutrophication, temporal changes in the 

magnitude of selected parameters (A, B, C, D) 

are shown in the graph  

 

  
 

 The parameters A, B, C, D are  

 1. A-Green algal biomass, B ï Cyano-

 bacterial biomass, C ï Dissolved 

 Oxygen concentration, D ï Biological 

 Oxygen Demand  

 2. A- Biological Oxygen Demand, B ï 

 Cyanobacterial biomass, C ï Dissolved 

 Oxygen concentration, D ï Green algal 

 biomass 

 3. A- Biological Oxygen demand, B ï 

 Green  algal biomass, C ï Cyanobacterial 
 biomass, D ï Dissolved Oxygen 

 concentration 

 4. A- Cyanobacterial biomass, B ï  Biological 

 Oxygen Demand, C ï Green algal biomass, 

 D ï Dissolved Oxygen concentration 

 

130. zÙɭ¿ Öʃ zÔɟÏɡ ÁÑĕ Û (N) ¾ɭ ÞɰÔɰÐ Öʃ 
ŢÅɟȑÍ×ɟɰ 1 Û 2 ¾ɥ ÅÑÑ (b) ÍÎɟ ÖØÌ (d) 

ÀȑÍ×ɟɰ ÏÜɟx×ɠ À×ɠ ßʅ] ÅÑÑ Û ÖØÌ ÀȑÍ×ʇ ÒØ 
ÁÑĕ Û ȑÑÕxØ ŢÕɟÛ ¾ɭ ÔɟØɭ Öʃ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-
Þɟ Þßɡ Ñßɡɰ ßɮ? 

    

 
  

 1 ÅÑÑ ÀȑÍ ŢÅɟȑÍ 1 Öʃ ÁÑĕ Û ȑÑÕxØ ßɮ ÍÎɟ 
 ŢÅɟȑÍ 2 Öʃ ÁÑĕ Û Ħ ÛÍɰŝ ßɮ]  

 2. ÏɨÑʇ ŢÅɟȑÍ×ʇ Öʃ ÖØÌ ÀȑÍ×ɟɰ ÁÑĕ Û ȑÑÕxØ ßʅ]  

 3. ŢÅɟȑÍ 2 ¾ɥ yÒɭàɟ ŢÅɟȑÍ 1 ÒØ ÁÑĕ Û ȑÑÕxØ 
 ŢÕɟÛ ÅÑÑ ÀȑÍ Öʃ ÍɠūÍØ ßɮ]  

 4. ÏɨÑʇ ŢÅɟȑÍ×ʇ Öʃ ÁÑĕ Û ȑÑÕxØ ŢÕɟÛ ÖØÌ 
 ÀȑÍ×ʇ ÒØ ÞȸÜ ßʅ]  
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130. The birth rates (b) and death rates (d) of two 

species 1and 2 in relation to population 

density (N) are shown in the graph. Which of 

the following is NOT true about the density 

dependent effects on birth rates and death 

rates? 
 

 
 

 1 Birth rates are density-dependent in species 1 

 and density-independent in species 2. 

 2. Death rates are density-dependent in both 

 the species. 

 3. Density-dependent effect on birth rate is 

 stronger in species 1 than in species 2. 

 4. The density-dependent effects on death 

 rates are similar in both the species. 

 

131. ŢȑÍĦ ÒÁɟx Öʃ ÜɟεÖÙ Ïɨ ŢÅɟȑÍ×ʇ A ÍÎɟ B ¾ɭ εÙ¤, 
ÒɟÙÑ àÖÍɟ ÍÎɟ ŢȑÍĦ ÒÐɟx ÀȓÌɟɰ¾ ŎÖÜ9 ßʅ  

 KA = 150  KB = 200 

 a = 1.0     b = 1.3 

 yɰÍŢxÅɟȑÍ ŢȑÍĦ ÒÐɟx ¾ɭ Ùɨʨ¾ɟ-Ûɨġ ÍɭØɟ ŢȑÍÖɟÑ 
¾ɭ yÑȓÞɟØ ŢȑÍĦ ÒÐɟx ¾ɟ ÒȎØÌɟÖ ßɨÀɟ  

 1. ŢÅɟȑÍ  A ÅɠÍÍɠ ßɮ]  

 2. ŢÅɟȑÍ B ÅɠÍÍɠ ßɮ]   

 3. ÏɨÑʇ ŢÅɟȑÍ×ɟɰ ¤¾ Ħ Îɟ×ɠ ÞɟĞ ×ɟÛĦ Îɟ ÒØ 
 ÒßȓɰÃÍɠ ßʅ]  

 4. ÏɨÑʇ ŢÅɟȑÍ×ɟɰ ¤¾ yĦ Îɟ×ɠ ÞɟĞ ×ɟÛĦ Îɟ ÒØ 
 ÒßȓɰÃÍɠ ßʅ] 

 

131. For two species A and B in competition, the 

carrying capacities and competition co-

efficients are  

 KA = 150  KB = 200 

 a = 1.0     b = 1.3 

 According to the Lotka-Volterra model of 

interspecific competition, the outcome of 

competition will be  

 1. Species A wins. 

 2. Species B wins.  

 3. Both species reach a stable equilibrium.  

 4. Both species reach an unstable equilibrium.  

 

132. ŎÖÜ9 zÛȗȑÍ×ɟɰ 0.6 ÍÎɟ 0.4 ×ȓĆ Í, Ïɨ ¤ÙɡÙ A1 

ÍÎɟ A2 ¾ɭ ÞɟÎ, ¤¾ yεÙɰÀÞȕŝɠ θÛĦ ÎÙ ÒØ 

θÛÃɟØʃ] ßØ Òɠïɡ, A1, A2 Öʃ }ĕ ÒȎØÛȑÍxÍ ßɨÍɟ ßɮ 
ÀȑÍ  ‘ ρ ρπ  ¾ɭ ÞɟÎ ÅÔη¾ A2, A1 Öʃ 
}ĕ ÒȎØÛȑÍxÍ ßɨÍɟ ßɮ ÀȑÍ ς ρπ ¾ɭ ÞɟÎ] 
×ß ÖɟÑʃ η¾ zÔɟÏɡ yÑɰÍÍ9 Ôîɠ ßɮ ÍÎɟ yę × 
¾ɨ| ŎÖθÛ¾ɟÞɠ ÔÙ ÙɟÀȕ Ñßɡɰ ßɮ] ¤ÙɡÙ A1  ¾ɥ 
ÞɟĞ ×ɟÛĦ Îɟ zÛȗȑÍ ßɮ 

 1. 1.0.   2. 0.5. 

 3. 0.67.   4. 0.33. 

 

132. Consider an autosomal locus with two alleles 

A1 and A2 at frequencies of 0.6 and 0.4 

respectively.  Each generation, A1 mutates to 

A2 at a rate of ‘ ρ ρπ  while A2 mutates 

to A1 at a rate of ς ρπ .  Assume that 

the population is infinitely large and no other 

evolutionary force is acting.  The equilibrium 

frequency of allele A1  is 

 1. 1.0.   2. 0.5. 

 3. 0.67.   4. 0.33. 

 

133. ȑÑĞ Ñ ȏÏ×ɭ À×ɭ zÙɭ¿ ¾ɭ ŢÞɰÀ Öʃ yÑȓ¾ȕÙÍÖ  
àɭŝ zÖɟÒ ¾ɨ ÒßÃɟÑʃ  

  
  

 1. A    2. B 

 3. C    4. D 

 

133. With reference to the graph given below, 

identify the optimal territory size. 

  
  

 1. A    2. B 

 3. C    4. D 

 

134. η¾Þɠ ÅɠÛ ¾ɥ ĦÛĦÎÍɟ ¾ɨ ¤¾ θÛÜɭÝ zÃØÌ 
ÒȎØÛÍx ŢÕɟθÛÍ ¾ØÍɟ ßɮ] zÔɟÏɡ Öʃ ÒȎØÛÍx ¾ɥ 
zÛȗȑÍ ÍÎɟ Ħ ÛĦ ÎÍɟ ¾ɭ ÔɠÃ ÞɰÔɰÐ ȑÑĞ Ñ κÃȐŝÍ 
ßʅ] ȑÑĞÑ θÛÝ×ʇ Öʃ Þɭ η¾ÞÖʃ zÃØÌ ÒȎØÛÍx ¾ɥ 
zÛȗȑÍ ¾ɥ 1 ÒØ ÒßȓɰÃÑɭ ¾ɥ Ŭɭĥ ÉÍÖ ÞɰÕɟθÛÍɟ ßɮ? 
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 1. Öɟŝ  b    2. Öɟŝ c  

 3. b ÍÎɟ d   4. a ÍÎɟ d 

 

134. A particular behavioural variant affects fitness 

of an organism.  The relationship between the 

frequency of the variant in the population and 

fitness are plotted below.  In which of these 

cases is the behavioural variant most likely to 

reach a frequency of 1? 

  
  

 1. Only b    2. Only c  

 3. b and d   4. a and d 

 

135.  

   
 ģ ×ȒĥÈ×ɟɰ A ÍÎɟ B, A ÍÎɟ D, ¤Ûɰ  D ÍÎɟ C ¾ɭ 

ÔɠÃ ÞɰÔɰκÐÍɟ ÀȓÌɟɰ¾ ßʅ  
 1. ŎÖÜ9 0.5, 0.25, 0.125  

 2. ŎÖÜ9 0.5, 0.5, 0.25   
 3. ŎÖÜ9 0.5, 0.25, 0.75   
 4. ŎÖÜ9 0.125, 0.5, 0.5   
 

 

 

 

135.  

   
  

 The coefficient of relatedness between 

individuals A and B, A and D, and between D 

and C is 

 1. 0.5, 0.25, 0.125 respectively. 

 2. 0.5, 0.5, 0.25 respectively. 

 3. 0.5, 0.25, 0.75 respectively. 

 4. 0.125, 0.5, 0.5 respectively. 

 

136. ßØ zÔɟÏɡ Öʃ 10 ģ ×ȒĥÈ×ʇ ¾ɭ ÞɟÎ ¤¾ Þɩ 
ŚɨĦ ÓɥÙɟ ¾ɥ Ħ ÛÍɰŝ zÔɟȏÏ×ɟɰ ÞɰĦ ÎɟθÒÍ ßʅ, 
ȒÅÑÖʃ Þɭ ¤¾ ģ ×ȒĥÈ Aa ÅɠÑŢȼÒ ÍÎɟ Ôɟ¾ɥ Ñɩ  
AA ÅɠÑ ŢȼÒ ¾ɭ ßʅ] ×ȏÏ {Ñ zÔɟȏÏ×ʇ ÒØ ÙɟÀȕ 
¤¾ ßɡ ŢŎÖ zÑȓÛɰεÜ¾ θÛÃÙÑ ßɮ, Íɨ ÔßȓÍ 
Þɰć ×ɟ ¾ɥ ÒɠȏË×ʇ ¾ɭ ÔɟÏ ñaò ¤ÙɡÙ ¾ɭ εÙ¤ 
ȒĦÎȎØÍ zÔɟȏÏ×ʇ ¾ɥ Þɰć ×ɟ ßɮ  

 1. 75    2. 50 

 3. 25    4. 5 

 
136. One hundred independent populations of 

Drosophila are established with 10 individuals 

in each population, of which, one individual is 

of Aa genotype and the other nine are of AA 

genotype.  If random genetic drift is the only 

mechanism acting on these populations, then, 

after a large number of generations, the 

expected number of populations fixed for the 

ñaò allele is  

 1. 75    2. 50 

 3. 25    4. 5 

 

137. ÅɮÛ ÞɰÛɭÏ¾ʇ ¾ɭ yÑȓÒɟÙÑ ¾ɟ Öȕġ ×ɟɰ¾Ñ ¤¾ 
θÛĤ Ùɭĥ × ¾ɥ }ÒȒĦÎȑÍ ¾ɭ εÙ¤ }Ñ¾ɥ yÑȓηŎ×ɟ 
ʬÛɟØɟ η¾×ɟ ÅɟÍɟ ßɮ] θÛĤ Ùɭĥ × ¾ɥ Ïɮȏß¾ ŢɟÞɰκÀ¾ 
ÞɟɰşÍɟ ρπ‘ὓ ÁÎÄ υπ‘ὓ  ¾ɭ ÔɠÃ ßɮ] ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɟ ÅɮÛ ÞɰÛɭÏ¾ yÑȓηŎ×ɟ Ŭɭĥ ÉÍÖ ßɨÀɟ? 
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137. Performance of biosensor is evaluated by their 

response to the presence of an analyte.   The 

physiological relevant concentration of analyte 

is between ρπ‘ὓ ÁÎÄ υπ‘ὓ.  Which among 

the following biosensor responses is best? 

 

  
 

138. zÌθÛ¾ ÔßȓȼÒɠ κÃħÑ¾, ÍɰÔɟ¾ȕ Öʃ Öɨéɭ¾ θÛÝɟÌȓ 
(TMV) ŢȑÍØɨÐ¾Íɟ ¾ɭ ŢÞɰÀ Öʃ ÒßÙɭ Þɭ ßɡ 
θÛȏÏÍ ßʅ] {ÑÖʃ Þɭ η¾Þ κÃħÑ¾ Íɰŝ ¾ɨ zÒ 
ÃȓÑʃÀɭ Åɨ ÞØÙ, η¾÷ɟ×Íɠ ÍÎɟ  ¾Ö ÞÖ× 
ÙɭÑɭÛɟÙ ßɨÀɟ  

 1. RAPD   2. RFLP 

 3. AFLP   4. EST-SSR 

 

138. Molecular polymorphic markers are already 

known with respect to tobacco mosaic virus 

(TMV) resistance in tobacco.  Among these, 

which marker system you will select that will 

be simple, economic and less time consuming: 

 1. RAPD   2. RFLP 

 3. AFLP   4. EST-SSR 

 

139. ÅɠÑ ȑÑØÞÑ Ãȓȏß×ʇ ¾ɨ }ĕ Òę Ñ ¾ØÑɭ ¾ɥ ¤¾ 
Ţ×ĕ Ñ Öʃ ὲὩέ ÅɠÑ (G-418 ŢȑÍØɨÐ¾Íɟ ÏɭÍɟ ßɮ) 

yɰÍθÛxȒĥÈÍ ÔȏßÅɟxÍ DNA  ÍÎɟ  ὸὯ   ÅɠÑ 
'¾ɨεÜ¾ɟzθÛÝɠ ę ×ȕȒĆÙ×ɨÈɟ|Ê yÑȓȼÒ 
ÀɟȒęÞĆ ÙɨθÛØ ¾ɨ ÞɰÛɭÏÑÜɠÙÍɟ ŢÏɟÑ ¾ØÍɟ ßɮ( 
¾ɭ ÞɟÎ ¤¾ ÅɠÑ-ÙȒĨ×Í ÞÖÅɟÍ ÒȓÑ×ɼÅÑ ¾ɟ 
Ţ×ĕ Ñ η¾×ɟ À×ɟ] ×ȏÏ ÔȏßÅɟxÍ DNA Öʃ ÙĨ × 
ÅɠÑ ¾ɭ yɰÏØ ὲὩέ ÅɠÑ ÁȓÞɭÊɟ À×ɟ ÍÎɟ ×ß 
θÛÃɟØÍɭ η¾ ÞÖÅɟÍ ¤Ûɰ yÞÖÅɟÍ ÒȓÑ×ɼÅÑ 
'×ɟȸȒċÄ¾ ÞÖɟ¾ÙÑ( ÏɨÑʇ ÁÈÍɭ ßʅ, Ţ×ɨÀ ¾ɭ 

ÞɰÕɟθÛÍ ÒȎØÌɟÖ ¾ɭ ÔɟØɭ Öʃ ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ 
¾ɩÑ-Þɟ ¤¾ Þßɡ Ñßɡɰ ßʅ?  

 1. yÞÖÅɟÍ ȑÑÛɭÜÑ ÛɟÙɡ ¾ɨεÜ¾ɟ×ʃ 
 ÀɟȒęÞĆ ÙɨθÛØ ¾ɭ εÙ¤ ÞɰÛɭÏÑÜɠÙ ßʇÀɠ]  

 2. yÒȓÑ×ɼÀÅ ¾ɨεÜ¾ɟ×ʃ G-418 ¾ɭ εÙ¤ 
 ÞɰÛɭÏÑÜɠÙ ßʇÀɠ ÍÎɟ ÀɟȒęÞĆ ÙɨθÛØ ¾ɭ εÙ¤ 
 ŢȑÍØɨÐɠ ßʇÀɠ]  

 3. ÞÖÅɟÍ ÒȓÑ×ɼÅÑ ×ß ȑÑȒĤÃÍ ¾ØɭÀɟ η¾ 
 ¾ɨεÜ¾ɟ×ʃ ÀɟȒęÞĆ ÙɨθÛØ ÍÎɟ G-418 ÏɨÑʇ ¾ɭ 
 εÙ¤ ŢȑÍØɨÐɠ ßʇÀɠ]  

 4. G-418 yɰÍθÛxȒĥÈÍ ÖɟĘ ×Ö Öʃ ÞÖÅɟÍ 
 ÒȓÑ×ɼÀÅ θÛ¾εÞÍ ßʇÀɭ ÒØɰÍȓ Ûɭ ÀɟȒęÞĆ ÙɨθÛØ 
 ¾ɭ εÙ¤ ÞɰÛɭÏÑÜɠÙ ßʇÀɭ]  

 

139. In an effort to produce gene knockout mice, a 

gene targeted homologous recombination was 

tried with the exogenous DNA containing 

ὲὩέ gene (confer G-418 resistance) and 

ὸὯ  gene (confers sensitivity to the 

cytotoxic nucleotide analog ganciclovir).  If 

the ὲὩέ gene was inserted within the target 

gene in the exogenous DNA and considering 

that both homologous and non-homologous 

recombination (random integration) is taking 

place, which one of the following statements 

is NOT correct about the possible outcome of 

the experiment?  

 1. Cells with non-homologous insertion will 

 be sensitive to ganciclovir. 

 2. Non-recombinant cells will be sensitive 

 towards G-418 and resistant to ganciclovir.  

 3. Homologous recombination will ensure 

 that cells will be resistant to both 

 ganciclovir and G-418. 

 4. Homologous recombinants will grow in G-

 418 containing media but will be 

 sensitive towards ganciclovir. 

 

140. ¤¾ ŢɟȼθÒ¾ ÅɠÑ Ć ÙɨÑÑ Ţ×ɨÀ Öʃ, ÀÙÍɠ Þɭ 
¤¾ ÜɨÐ¾Íɟx Ñɭ lac z ÅɠÑ ¾ɭ ÔÅɟ× ¤ȒĞÒεÞεÙÑ 
ŢȑÍØɨÐɠ ÅɠÑ ¾ɭ ÔɠÃ yεÕȼκÃÍ  DNA ¾ɨ 
ÞȒęÑθÛĥ È η¾×ɟ] Þȓ×ɨĈ × ¾ɨεÜ¾ɟ¨ɰ ¾ɥ 
Ě ÙɟȒmčÖÊ ¾ɨ ÙɭÑɭ ¾ɭ εÙ¤ yÑȓÖÍ η¾×ɟ À×ɟ, 
}Þ¾ɭ ÔɟÏ ¤ȒĞÒεÞεÙÑ, X-ÀɟÙ ÍÎɟ IPTG  
yɰÍθÛxȒĥÈÍ ÖɟĘ ×Ö Öʃ Ě ÙɭȏÈÍ η¾×ɟ À×ɟ ÍÎɟ 
ÑɠÙɟ-ĤÛɭÍ ÃɟÙÑ η¾×ɟ À×ɟ] Ţ×ɨÀ ¾ɭ ÒȎØÌɟÖ 
'Öɟŝ ÒȓÑ×ɼÅÑ Ě Ùɟ ÞεÖÊ( ¾ɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-
Þɟ Þßɡ ÛÌxÑ ¾ØÍɟ ßɮ? 



42 
 

 1. Ě ÙɟȒmčĞÊ ¾ɨ ȒÅÑ ÅɠÛɟÌȓ̈ɰ Ñɭ εÙ×ɟ, Ûɭ 
 θÛ¾εÞÍ ßʇÀɭ ÍÎɟ ÑɠÙ ÛÌx ¾ɦÙɨÑɠ ÔÑɟ¤Àʃ]   

 2. Ě ÙɟȒčÖî ¾ɨ ȒÅÑ ÅɠÛɟÌȓ̈ɰ Öʃ εÙ×ɟ, Ûɭ 
 θÛ¾ɟεÞÍ Ñßɡɰ ßʇÀɭ]  

 3. Ě ÙɟȒčÖî ¾ɨ ȒÅÑ ÅɠÛɟÌȓ̈ɰ Ñɭ εÙ×ɟ, Ûɭ Ĥ ÛɭÍ 
 ¾ɦÙɨȑÑ×ɟɰ ÔÑɟ×ʃÀɭ] 

 4. ÞÕɠ ¾ɭ ÞÕɠ ÅɠÛɟÌȓ θÛ¾εÞÍ ßʇÀɭ ÍÎɟ Ĥ ÛɭÍ 
 ¾ɦÙɨȑÑ×ɟɰ ÏʃÀɭ]  

 

140. In a typical gene cloning experiment, by 

mistake a researcher introduced the DNA of 

interest within ampicilin resistant gene instead 

of lac z gene.  The competent cells were 

allowed to take up the plasmid and then plated 

in the media containing ampicilin, X-gal and 

IPTG and subjected to blue-white screening. 

Considering all plasmids were recombinant 

which one of the following statements 

correctly describes the outcome of the 

experiment? 

 1. The bacteria which took up the plasmids 

 would grow and give blue colonies. 

 2. The bacteria which took up the plasmids 

 would not grow. 

 3. The bacteria which took up the plasmids 

 would form white colonies.  

 4. All of the bacteria would grow and give 

 white colonies. 

 

141. ÒɭÒÈɟ|î KGLITRTGLIKR ¾ɟ yÑȓŎÖ 
yÞɰȏÏĈ ÐÍ9 ȑÑÐɟxȎØÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ  

 1. Öɟŝ ¤îÖÑ yÛ¾ÝxÌ ʬÛɟØɟ  

 2. ¤εÖÑɨ yĞ Ù θÛĤ ÙɭÝÌ ÍÎɟ MALDI MS/MS 

 şģ ×ÖɟÑ ÛÌxÖɟ ÙεÖȑÍ  

 3. MALDI MS/MS şģ ×ÖɟÑ ÛÌxÖɟ ÙεÖȑÍ 

 4. MALDI şģ ×ÖɟÑ ÛÌxÖɟ ÙεÖȑÍ, ÒɭĚ Èɟ|î ¾ɨ 
 Řɟ|ȒĚÞÑ ¾ɭ ÞɟÎ }ÒÃɟØ ¾ɭ ÒĤ ÃɟÍn  

 

141. The sequence of the peptide KGLITRTGLIKR 

can be unequivocally determined by 

 1. Only Edman degradation. 

 2. Amino acid analysis and MALDI MS/MS 

 mass spectrometry. 

 3. MALDI MS/MS mass spectrometry. 

 4. MALDI mass spectrometry after treatment 

 of the peptide with trypsin. 

 

142. ŢɨÈɡÑ ÞɰØÃÑɟ ÍÎɟ yę ×ɨę ×ηŎ×ɟ¨ɰ ÒØ  η¾×ɭ À×ɭ 
ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ Þßɡ ¾ÎÑ ¾ɨ {ɰκÀÍ ¾Øʃ]  

 1. Řɟ|Ě Èɨ÷ɟÑ yɰÍθÛxȒĥÈÍ ŢɨÈɡÑ ¾ɥ ÞɟɰşÍɟ 
 ŢɨÈɡÑ ¾ɥ ŢȑÍÏɡȒĚÍ ÛÌxÖɟÙɟ ¾ɨ ÖɟȑÑÈØ 
 ¾ØÑɭ Þɭ ȑÑÐɟxȎØÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ]  

 2. yÒÑɠ θÛʬ×ȓÍÜɠ¾Ø z×Ñɠ¾ØÌ şģ ×ÖɟÑ 
 ÛÌxÖɟÙɟ Öʃ, ÞÖɟÑ Þɰć ×ɟ ¾ɭ Glu ÍÎɟ Lys 

 ¤εÖÑɨ yĞ Ù ¾ɟ ¤¾ ÒɭĚ Èɟ|î, ÔßȓÍ zÛɭεÜÍ 
 ŢÅɟȑÍ×ɟɰ ÏÜɟx Þ¾Íɟ ßɮ]  

 3. η¾Þɠ ŢɨÈɡÑ ¾ɥ Ûȗĕ Íɠ× ʬθÛÛÌx ÛÌxÖɟÙɟ 
 ŢÔÙÍ9 ¾ȓɰÊεÙÑɠ× ÞɰȼÒÌ ÏÜɟxÍɠ ßɮ] }Þ¾ɥ 
 ʬθÛθÛÖ NMR ÛÌxÖɟÙɟ ¾ɟ θÛĤ ÙɭÝÌ ¤¾ 
 ŢÔÙÍ9 ‍-ÞɰØÃÑɟ ÏÜɟxÍɟ ßɮ]  

 4. Ïɨ yę ×ɨȒę Ŏ×ɟÜɠÙ yÌȓ̈ɰ ʬÛɟØɟ, ÞÍßɡ 
 Ě ÙɟıÖɟ yÑȓÑɟÏÑ Í¾Ñɠ¾ ʬÛɟØɟ zÔɰÐÑ 
 ÀȓÌɟɰ¾ ȑÑÐɟxȎØÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ, Öɟŝ ×ȏÏ 
 }Ñ¾ɭ ÔɠÃ ŢÔÙ ÅÙθÛØɟÀɠ yę ×ɨę ×ηŎ×ɟ×ʃ 
 ßʅ]  

 

142. From statements on protein structure and 

interactions detailed below, indicate the 

correct statement 

 1. The concentration of a tryptophan 

 containing protein can be determined by 

 monitoring the fluorescence spectrum of 

 the protein. 

 2. A peptide with equal number of Glu and 

 Lys amino acids can show multiple 

 charged species in its electrospray 

 ionization mass spectrum. 

 3. The circular dichroism spectrum of a 

 protein shows predominantly helical 

 conformation. Analysis of its two 

 dimensional NMR spectrum shows 

 predominantly ‍-structure. 

 4. Binding constant can be determined by two 

 interacting molecules by the technique  of 

 surface plasma resonance only if there is 

 strong hydrophobic interactions  between 

 them. 

 

143. θÛη¾ØÌ ŢȑÍØàɟ zÖɟÒÑ (RIA) ȻκÐØ Ě ÙɟıÖɟ Öʃ 
{ę ÞȓεÙÑ ¾ɭ ÞɰÞȕÃÑ Öʃ ¾ɟÖ Öʃ εÙ×ɟ Åɟ Þ¾Íɟ 
ßɮ] {Þ¾ɭ εÙ¤  125

I-ÙɭÔȓεÙÍ {ę ÞȓεÙÑ εÖÙɟ×ɟ 
ÅɟÍɟ ßɮ ÍÎɟ {ę ÞȓεÙÑ θÛØɨÐɠ ŢȑÍØàɠ ¾ɥ ¤¾ 
áɟÍ ÞɟɰşÍɟ ¾ɭ ÞɟÎ ÔɟɰÐÑɭ yÑȓÖÍ η¾×ɟ ÅɟÍɟ 
ßɮ] ÍʬÒĤ ÃɟÍn ØɨÀɠ ¾ɭ ȻκÐØ Ě ÙɟıÖɟ ¾ɟ ¤¾ áɟÍ 
z×ÍÑ Þɰ×ȓĈ Ö ¾ɭ ÞɟÎ εÖÙɟ×ɟ ÅɟÍɟ ßɮ ÍÎɟ 
ŢȑÍØàɠ ¾ɭ ŢȑÍÅÑ zÔɰÐÑ Ħ ÎÙʇ ¾ɭ ÞɟÎ Ħ ÒÐɟx 
¾ØÑɭ yÑȓÖÍ η¾×ɟ ÅɟÍɟ ßɮ] ÍʬÒĤ ÃɟÍn  zÔɰκÐÍ 
ŢȑÍÅÑ yÑɟÔɰκÐÍ ŢȑÍÅÑʇ Þɭ yÙÀ η¾×ɟ  
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ÅɟÍɟ ßɮ ÍÎɟ ¤¾ ØɭιÊ×ɨÐÖɶ ÀζÌŝ ¾ɭ }Ò×ɨÀ Þɭ 
ÖȓĆ Í ŢȑÍÅÑ ¾ɥ ØɭιÊ×ɨÐεÖxÍɟ ÖɟÒɠ ÅɟÍɠ ßɮ] {Þ 
zÖɟÒÑ ¾ɭ ÔɟØɭ Öʃ η¾×ɭ À×ɭ ¾ȓÄ ¾ÎÑ ȑÑĞ ÑÛÍ 
ßʅ9  

 (i) yεÕηŎ×ɟ ¾ɭ yɰÍ Öʃ yÑɟÔɰκÐÍ ŢȑÍÅÑ ÍÎɟ 
 zÔɰκÐÍ ŢȑÍÅÑ ¾ɭ ØɭιÊ×ɨÐÖɶ ÀÌÑɟ¨ɰ ¾ɟ 
 yÑȓÒɟÍ yκÐ¾ ßɮ]  

 (ii) yεÕηŎ×ɟ ¾ɭ yɰÍ Öʃ yÑɟÔɰκÐÍ ŢȑÍÅÑ ÍÎɟ 
 zÔɰκÐÍ ŢȑÍÅÑ ¾ɭ ØɭιÊ×ɨÐÖɶ ÀÌÑɟ¨ɰ ¾ɟ 
 yÑȓÒɟÍ ¾Ö ßɮ]  

 (iii)¤¾ ÖÐȓÖɭßɡ ØɨÀɠ ¾ɭ εÙ¤, ÖȓĆ Í ŢȑÍÅÑ ¾ɟ 
 ØɭιÊ×ɨÐÖɶ ÀÌÑɟ, ¤¾ ÞɟÐɟØÌ ģ ×ȒĆÍ ¾ɭ 
 εÙ¤ Åɨ ÀÌÑɟ ßɮ, }ÞÞɭ ¾Ö ßɮ]  

 (iv) ¤¾ ÖÐȓÖɭßɡ ØɨÀɠ ¾ɭ εÙ¤, ÖȓĆ Í ŢȑÍÅÑ ¾ɟ 
 ØɭιÊ×ɨÐÖɶ ÀÌÑɟ, ¤¾ ÞɟÐɟØÌ ģ ×ȒĆÍ ¾ɭ 
 εÙ¤ Åɨ ÀÌÑɟ ßɮ, }ÞÞɭ yκÐ¾ ßɮ] 

 }ÒØɨĆ Í ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɭ Þßɡ ßʅ? 

 1. (i) ÍÎɟ  (iii)  2. (i) ÍÎɟ (iv) 

 3. (ii) ÍÎɟ (iii)  4. (ii) ÍÎɟ (iv) 

 

143. Radioimmuno assay (RIA) can be employed 

for the detection of insulin in blood plasma.  

For this, 
125

I-labelled insulin is mixed and 

allowed to bind with a known concentration of 

anti-insulin antibody.  A known volume of 

patientsô blood plasma is then added to the 

conjugate and allowed to compete with the 

antigen binding sites of antibody. The bound 

antigen is then separated from unbound ones 

and the radioactivity of free antigen is then 

measured by gamma counter.  Following are 

some of the statements made about this assay. 

 (i) The ratio of radioactive count for 

 unbound antigen to the bound one is 

 more at the end of reaction. 

 (ii) The ratio of radioactive count for 

 unbound antigen to the bound one is 

 less  at the end of reaction. 

 (iii) For a diabetic patient, the radioactive 

 count for free antigen is less than that  for

 a normal individual. 

 (iv) For a diabetic patient, the radioactive 

 count for free antigen is more than that 

 for a  normal individual.  

 Which of the above statements are true? 

 1. (i) and (iii)  2. (i) and (iv) 

 3. (ii) and (iii)  4. (ii) and (iv) 

 

144. ×ß ÒȎØ¾ȒġÒÍ η¾×ɟ ÅɟÍɟ ßɮ η¾ ¤¾ ŚɨĦ ÷ɥÙɟ 
zÔɟÏɡ Öʃ ¤¾ ÖɟÏɟ ¾ɟ zĘ ×  ‘  ÅÙθÛßɡÑ 

ÕɟØ 4.5 mg ßɮ] 16 ÖɟÏɟ¨ɰ ¾ɭ ¤¾ ŢȑÍÏÜx Öʃ, 
ὣ τȢψ mg ÍÎɟ s = 0.8 mg ¾ɭ ÞɟÎ, p = 0.05 Ħ ÍØ 
ÒØ Ć ×ɟ ÅÙθÛßɡÑ ÕɟØ ȑÑØɟ¾ØÌɠ× ÒȎØ¾ġ ÒÑɟ 
¾ɥ yĦ Ûɠ¾ȎØÍɟ ÒØ Ùɭ Åɟ×ɭÀɟ? ( t0.05=2.1 Ùʃ) 

 1. 4.0 Þɭ ¾Ö ÖɟÑ ÍÎɟ 5.6 Þɭ yκÐ¾ ÖɟÑ  

 2. 3.20 Þɭ ¾Ö ÖɟÑ ÍÎɟ 6.40 Þɭ yκÐ¾ ÖɟÑ 

 3. 4.38 Þɭ ¾Ö ÖɟÑ ÍÎɟ 5.22 Þɭ yκÐ¾ ÖɟÑ 

 4. 3.22 Þɭ ¾Ö ÖɟÑ ÍÎɟ 6.48 Þɭ yκÐ¾ ÖɟÑ 

 

144. It is hypothesized that the mean ‘  dry 

weight of a female in a Drosophila population 

is 4.5 mg.  In a sample of 16 female with 

ὣ τȢψ mg and s = 0.8 mg, what dry weight 

values would lead to rejection of the null 

hypothesis at p = 0.05 level?  

 (take t0.05=2.1) 

 1. Values lower than 4.0 and values higher 

 than 5.6 

 2. Values lower than 3.20 and values higher 

 than 6.40 

 3. Values lower than 4.38 and values higher 

 than 5.22 

 4. Values lower than 3.22 and values higher 

 than 6.48 

 

145. ¤¾ ÜɨÐ¾Íɟx ÞɰÒȕÌx ØɟÞɟ ×ȑÑ¾ ÅɟÑ¾ɟØɡ yÎɟxÍn , 
×¾ȗÍ ~Í¾ʇ Þɭ ÷ɟĦ ÓɨÛÞɟ̈ ɰ ¾ɭ ÜɠÝx ÞÖȕß ¤Ûɰ 
ÛÞɟ yĞ Ùʇ ¾ɥ, ÃɟßÍɟ ßɮ] ÷ɟĦ ÓɨÛÞɟ ¾ɭ θÛεÕę Ñ 
ÏɮĘ ×x ¾ɭ ÛÞɟ yĞ Ù ÍÎɟ yÞɰÍȗĚ ÍÍɟ ßɨÍɭ ßʅ ÍÎɟ 
©Ø ÜɠÝx ÞÖȕß θÛεÕę Ñ ØɟÞɟ×ȑÑ¾Íɟ¨ɰ ¾ɭ ßɨÍɭ 
ßʅ] ÷ɟĦ ÷ɨÛÞɟ̈ ɰ ¾ɟ ÞɰÒȕÌx ØɟÞɟ×ȑÑ¾ ÛÌxÑ 
ȑÑĞ Ñ Í¾Ñɠ¾ʇ ¾ɭ η¾Þ Þɰ×ɨÅÑ ʬÛɟØɟ Òɟ×ɟ Åɟ 
Þ¾Íɟ ßɮ? 

 1. Öɟŝ ÒÍÙɡ ÒØÍ ÛÌxÙɭζ¿¾ɥ (TLC) 

 2. TLC ÍÎɟ ÀɮÞ ÛÌxÙɭζ¿¾ɥ  

 3. ¾ɟÀé ÍÎɟ ÒÍÙɡ ÒØÍ ÛÌxÙɭζ¿¾ɥ  

 4. Öɟŝ ¾ɟÀÅ ÛÌxÙɭζ¿¾ɥ 

 

145. A researcher wants to obtain complete 

chemical information, i.e., head groups and 

fatty acids of phospholipids from liver tissues.  

Phospholipids have fatty acids of different 

lengths and unsaturation and also the head 

groups are of different chemistries.  Which of 

the following combination of techniques 

would provide complete chemical description 

of phospholipids? 

 1. Only thin layer chromatography (TLC) 

 2. TLC and gas chromatography 

 3. Paper and thin layer chromatography 

 4. Only paper chromatography 
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