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  SSTTRREEAAMM  ––  SSBB//SSXX      
 Questions & Solutions 

Date: 03-11-2019         Duration: 180 Minutes           Total Marks: 160 

INSTRUCTIONS 
 Streams SB and SX , there will be four sections in Part-A (Mathematics, Physics, Chemistry and Biology) and four 

sections in Part-B (Mathematics, Physics, Chemistry and Biology).  Candidates may answer any THREE of the 
four subjects in Part-A and any TWO of the four subjects in Part-B. In case candidate attempts more sections, 
best of three in Part-A and best of two in Part-B will be considered. 

 There are two parts in the question paper. The distribution of marks subject wise in each part is as under for 
each correct response. 

 

MARKING SCHEME: 
PART-A:  
 MATHEMATICS 
 Question No. 1 to 20 consist of ONE (1) mark for each correct response &  – 0.25 for incorrect response.   
 PHYSICS  
 Question No. 21 to 40 consist of ONE (1) mark for each correct response &  – 0.25 for incorrect response. 
 CHEMISTRY  
 Question No. 41 to 60 consist of ONE (1) mark for each correct response &  – 0.25 for incorrect response. 
 BIOLOGY 
 Question No. 61 to 80 consist of ONE (1) mark for each correct response &  – 0.25 for incorrect response. 
PART-B:  
 MATHEMATICS 
 Question No. 81 to 90 consist of TWO (2) marks for each correct response & – 0.5 for incorrect response. 
 PHYSICS  
 Question No. 91 to 100 consist of TWO (2) marks for each correct response & – 0.5 for incorrect response. 
 CHEMISTRY  
 Question No. 101 to 110 consist of TWO (2) marks for each correct response & – 0.5 for incorrect response. 
 BIOLOGY 
 Question No. 111 to 120 consist of TWO (2) marks for each correct response & – 0.5 for incorrect response. 
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PART-I 

One Mark Questions 
 

 

MATHEMATICS 
 

1. The number of four-letter words that can be formed with letters a, b, c such that all three letters occur is  

 a, b, c ls cuus okys mu 4 v{kjks ds 'kCnks dh dqy la[;k fdruh gksxh ftuesa ls rhuksa v{kj t:j gksa  

 (A) 30   (B) 36   (C) 81   (D) 256 

Ans. (B) 

Sol. ways = 34 – 3C1 . 24 + 3C2. 14 = 81 – 48 + 3 = 36 

 

2. Let A = 






















 )(cos

3

2
)(sin

3

1
)cos(

3

2
)sin(

3

1
:R 22

2

. Then  

 (A) A [0, ] is an empty set    (B) A  [0, ] has exactly one point  

 (C) A  [0, ] has exactly two points  (D) A  [0, ]  has more than two points  

 ekuk ysa A = 






















 )(cos

3

2
)(sin

3

1
)cos(

3

2
)sin(

3

1
:R 22

2

 rc  

 (A) A [0, ] ,d fjDr leqPp; gSA  (B) A  [0, ] esa Bhd ,d vo;o gSA  

 (C) A  [0, ] esa Bhd nks vo;o gSA  (D) A  [0, ] esa nks ls vf/kd vo;o gSA  

Ans. (B) 

Sol. 
3

cos2sin

9

cossin4cos4sin 2222 



 

  2 sin2 + 2 cos2 – 4 sin cos = 0 

  sin2 = 1  2 = 2n + 
2


  = n + 

4


 

  A[0, ] = 








4
 

3. The area of the region bounded by the lines x = 1, x = 2, and the curves x(y – ex) = sin x and 2xy = 2sin x + 

x3 is  

 js[kk,a x = 1, x = 2 rFkk oØ x(y – ex) = sin x ,oa 2xy = 2sin x + x3 ds }kjk f?kjs {ks=k dk {ks=kQy D;k gS ? 

 (A) e2 – e – 
6

1
  (B) e2 – e – 

6

7
  (C) e2 – e + 

6

1
  (D) e2 – e + 

6

7
  

Ans. (B) 

Sol. y = ex + 
x

xsin
 and y = 

2

x

x

xsin 2

  

 Area = 






































2

1

2
x

x

xsin

2

x

x

xsin
e dx = 

2

1

3
x

6

x
e   

 = e2 – 
3

4
– e + 

6

1
 = e2 – e – 

6

7
 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


   |   KVPY-2019   |   DATE : 03-11-2019   |    STREAM – SB/SX 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : +91-744-3012222, 6635555 | FAX No. : +91-022-39167222 
To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  SSoolluuttiioonn  ppoorrttaall PAGE # 2 

 

4. Let AB be a line segment with midpoint C, and D be the midpoint of AC. Let C1 be the circle with diameter 

AB, and C2 be the circle with diameter AC. Let E be a point of C1 such that EC is perpendicular to AB. Let 

F be a point on C2 such that DF is perpendicular to AB, and E and F lie on opposite sides of AB. Then the 

value of sin FEC is  

 eku yhft, fd js[kk[k.M AB dk e/; fcUnq C rFkk AC dk e/; fcUnq D gSA eku yhft, fd C1 ,d o`Ùk gS ftldk 

O;kl AB gS, rFkk C2 ,d o`Ùk gS ftldk O;kl AC gSA eku yhft, o`Ùk C1 ij fcUnq E bl izdkj gS fd EC, AB ij 

yEcor gSaeku yhfy, o`Ùk C2 ij fcUnq F bl izdkj gS fd DF, AB ij yEcor gS vkSj fcUnq E ,oa F, AB dh foijhr 

fn'kkvksa esa gSA rc sin FEC dk eku D;k gksxk ? 

 (A) 
10

1
  (B) 

10

2
  (C) 

13

1
  (D) 

13

2
 

Ans. (A) 

Sol. tan = slope of FE = 3 

 

 










2

r
,

2

r
F  

 

 
C (0,0)A 

D 
x 

(r,0) 
B(2r,0) 

y 

E(r,r) 

 

  cos = 
10

1
  sin(90° – ) =

10

1
 

5. The number of integers x satisfying –3x4 + det 

















63

42

2

xx1

xx1

xx1

 = 0 is equal to  

 mu iw.kkZadksa x dh la[;k D;k gksxh tks –3x4 + det 

















63

42

2

xx1

xx1

xx1

 = 0 dks larq"B djrs gS : 

 (A) 1   (B) 2   (C) 5   (D) 8 

Ans. (B) 

 

Sol. 4

63

42

2

x3

xx1

xx1

xx1

   (x – x2) (x2 – x3) (x3 – x) = 3x4 

   x = 0 or (1– x)2 (x2 –1) = 3  x4 – 2x3 + 2x – 4 = 0 

  (x – 2) (x3 + 2) = 0   integer values are 0, 2 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


   |   KVPY-2019   |   DATE : 03-11-2019   |    STREAM – SB/SX 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : +91-744-3012222, 6635555 | FAX No. : +91-022-39167222 
To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  SSoolluuttiioonn  ppoorrttaall PAGE # 3 

 

6. Let P be anon-zero polynomial such that P(1 + x) = P(1 – x) for all real x, and P(1) = 0. Let m be the largest 

integer such that (x – 1)m divides P(x) for all such P(x). Then m equals 

 lHkh okLrfod la[;k x ds fy, eku yhft, fd ,d v'kwU; cgqin P bl izdkj gS fd P(1 + x) = P(1 – x) rFkk P(1) = 

0 gSAeku yhft, fd ,d egÙke iw.kkAd m bl izdkj gS fd (x – 1)m bl izdkj ds lHkh P(x) ds fy, P(x) dks foHkkftr 

djrk gSA rc m fuEu esa ls fdlds cjkcj gS ? 

 (A) 1   (B) 2   (C) 3   (D) 4 

Ans. (B) 

Sol. P(1 + x) = P(1 – x)  P(1 + x) = – P(1 – x)  P(1) = – P(1)  P(1) = 0 

 

 Also P(1) = 0  So if P(x) is quadratic then P(x) = a(x – 1)2  m = 2 

 

7. Let f(x) = 



















0xwhen1

0xwhen
x

1
sinx

 and A = {x  R : f(x) = 1}. Then A has  

 (A) exactly one element    (B) exactly two elements  

 (C) exactly three elements    (D) infinitely many elements  

 ekuk yhft, fd f(x) = 



















0x1

0xc
x

1
sinx

tc

tc
 vkSj A = {x  R : f(x) = 1} rc A esa D;k gS ?  

 (A) dsoy ,d ek=k vo;o    (B) dsoy nks vo;o  

 (C) dsoy rhu vo;o    (D) vuar vo;o  

Ans. (A) 

Sol. f(x) = 1 for x = 0 

 for x  0, f(x) = 1  x sin 
x

1
= 1  sin 

x

1
 = 

x

1
 

  sin =  which is true only when  = 0 

 As  0 so it is not possible 
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8. Let S be subset of the plane defined by  
S = {(x, y) : |x| + 2|y| = 1}.  
Then the radius of the smallest circle with centre at the origin and having non-empty intersection with S is   

 fdlh ry dk mi-leqPp; S fuEu izdkj ifjHkkf"kr gS :  

S = {(x, y) : |x| + 2|y| = 1}  

rc ml y?kqÙke o`Ùk dh f=kT;k D;k gksxh ftldk dsUnz ewy fcUnq (origin) ij gS rFkk S ds lkFk vfjDr izfrPNsnu (non-

empty intersection) gS ? 

 (A) 
5

1
   (B) 

5

1
   (C) 

2

1
   (D) 

5

2
 

Ans. (B) 
Sol.  

 

 

–1 x 

y 

o 

r 

1/2 

1 

–1/2 

 

2

1
1

2

1
r

2

5

2

1
  

  r = 
5

1
 

 

9. The number of solutions of the equation sin(9x) + sin(3x) = 0 in the closed interval [0, 2] is  

 lehdj.k sin(9x) + sin(3x) = 0 ds gyksa dh la[;k can varjky [0, 2] esa fdruh gksxh ? 

 (A) 7   (B) 13   (C) 19   (D) 25 
Ans. (B) 

Sol. sin 9x + sin 3x = 0  2sin 6x cos 3x = 0  4 sin 3x cos23x = 0  

 sin 3x = 0 or cos 3x = 0 

  7 + 6 = 13 solutions 
 
10. Among all the parallelograms whose diagonals are 10 and 4, the one having maximum area has its 

perimeter lying in the interval 

 mu lHkh lekarj prqHkqZtksa ftuds fod.kZ 10 ,oa 4 gS] esa ls og ftldk {ks=kQy vf/kdre gks dk ifjeki fuEu esa ls fdl 

varjky esa gS ? 

 (A) (19, 20]  (B) (20, 21]  (C) (21, 22]  (D) (22, 23] 
Ans. (C) 

Sol. Area = 
2

1
d1d2 sin  is maximum when  = 90° 

   Parallelogram is a rhombus   perimeter = 4

2

2

2

1

2

d

2

d

















 = 4 29   (21, 22] 
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11. The number of ordered pairs (a, b) of positive integers such that 
b

1–a2
 and 

a

1–b2
 are both integers is  

 (A) 1   (B) 2   (C) 3   (D) more than 3 

 /kukRed iw.kkZadksa ds ,sls Øfer ;qXeksa (a, b) dh la[;k D;k gksxh ftlds fy, 
b

1–a2
 vkSj 

a

1–b2
 nksuksa gh iw.kkZad gS ? 

 (A) 1   (B) 2   (C) 3   (D) 3 ls vf/kd 

Ans. (C) 

Sol. 
b

1–a2
  1  a  

2

1b 
  

a

1
 

1b

2


 

  
a

1–b2
  

1b

2–b4


 = 4 – 

1b

6


 < 4 

  
a

1–b2
 = 1, 2, 3 

 2b – 1 is odd  
a

1–b2
 = 1, 3 

 case (i) Let 
a

1–b2
 = 1 

  
b

1–a2
 = 

1a

)1–a2(2


 = 4– 

1a

6


 

 for a = 1, 
b

1–a2
 = 4 – 3 = 1  a = 1, b = 1 

 for a = 3, 
b

1–a2
 = 4 – 

2

3
 

 for a = 5, 
b

1a2 
 = 4 – 1 = 3  a = 5, b = 3 

 case (ii) Let 
a

1–b2
 = 3  a = 3, b = 5 (similar as case (i)) 

 

12. Let z = x + iy and w = u + iv be complex numbers on the unit circle such that z2 + w2 = 1. Then the number 

of ordered pairs (z, w) is  

 (A) 0   (B) 4   (C) 8   (D) infinite  

 ekuk ys fd ,d ,dy (unit) o`Ùk ij lfEeJ la[;k,¡ z = x + iy rFkk w = u + iv bl izdkj gS fd z2 + w2 = 1 gSA rc 

Øfer ;qXeksa (z, w) dh la[;k D;k gksxh ? 

 (A) 0   (B) 4   (C) 8   (D) vuar 

Ans. (C) 

Sol. Let z = eiand w = ei

z2 + w2 = 1  ei2 + ei2=

 cos 2 + cos 2 = 1 and sin 2 + sin 2 = 0 

 2 cos( + )cos( – ) = 1 and 2sin( + ) cos( –) = 0  

 sin( + ) = 0  +  = n 

for  +  = 0, we have cos 2 = 
2

1
  4 pairs (, ) for   [0, 2) 

for  +  = , we have cos 2 = 
2

1
  4 pairs (, ) for   [0, 2) 
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13. Let E denote the set of letters of the English alphabet, V = {a, e, i, o, u}, and C be the complement of V in 

E. then the number of four-letter words (where repetitions of letters are allowed) having at least one letter 

from V and at least one letter from C is  

 eku yhft, fd E v¡xzsth o.kZekyk ds v{kjksa ds leqPp; dks iznf'kZr djrk gSA V = {a, e, i, o, u} rFkk C, E esa V dk 

iwjd gSA pkj v{jksa okys os lHkh 'kCn (ftuesa v{kjksa dh iqukjof̀r ekU; gS) ftuesa de ls de ,d v{kj V ls rFkk de ls 

de ,d v{kj C ls gks] dh la[;k D;k gksxh ? 

 (A) 261870  (B) 3141260  (C) 425880  (D) 851760 

Ans. (A) 

Sol. Required ways = total words  – words formed with vowels only – words formed with consonants only  

 = 264 – 54 – 214 = 456976 – 194481 – 625 = 261870 

 

14. Let 1, 2, 3 be planes passing through the origin. Assume that 1 is perpendicular to the vector (1, 1, 1), 

2 is perpendicular to a vector (a, b, c), and 3 is perpendicular to the vector (a2, b2, c2). What are all the 

positive values of a, b, and c so that 1  2  3 is a single point ? 

 (A) Any positive value of a, b, and C other than 1  

(B) Any positive values of a, b and c where either a  b, b  c or a  c    

(C) Any three distinct positive values of a, b, and c 

(D) There exist no such positive real numbers a, b, and c  

eku yhft, 1, 2, 3 ewy fcUnq ls ikfjr gksus okys ry gSaA eku yhft, fd 1 lfn'k (1, 1, 1) d yEcor] 2 lfn'k 

(a, b, c) ds yEcor rFkk 3 lfn'k (a2, b2, c2) ds yEcor gSA a, b rFkk c ds os lHkh /kukRed eku D;k gksaxs ftuds fy, 

1  2  3 ,d fcUnq gS ? 

 (A) 1 ds vykok a, b ,oa c dk dksbZ Hkh /kukRed eku  

(B) a, b ,oa c dk dksbZ Hkh /kukRed eku tgk¡ ;k rks a  b, b  c ;k a  c    

(C) a, b ,oa c ds dksbZ Hkh i`Fkd /kukRed eku  

(D) ,slh fdlh Hkh /kukRed okLrfod la[;k a, b ,oa c dk dksbZ vfLrRo ugha gSA   

Ans. (C) 

Sol. Equations  

x + y + z = 0 

ax + by + cz = 0,  

a2x + b2y + cz = 0, 

have a unique solution 

 
222 cba

cba

111

  0   (a – b)(b – c)(c – a)  0 
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15. Ravi and Rashmi are each holding 2 red cards and 2 black cards (all four red and all four black cards are 

identical). Ravi picks a card at random from Rashmi, and then Rashmi picks a card at random from Ravi. 

This process is repeated a second time. Let p be the probability that both have all 4 cards of the same 

colour. Then p satisfies  

 jfo vkSj jf'e izR;sd 2 yky dkMZ ,oa 2 dkys dkMZ fy, gq, gSaA pkjks yky vkSj pkjksa dkys dkMZ ,d leku gSA jfo 

;kǹfPNd :i ls jf'e ls ,d dkMZ ysrk gS vkSj rc jf'e jfo ls ;kn`fPNd :i ls ,d dkMZ ysrh gSaA ;g izfrØ;k 

nqgjkbZ tkrh gSA eku yhft, fd p og izkf;drk gS tc nksuksa ds ikl pkjksa dkMZ ,d gh jax ds gks] rc p fdldks larq"V 

djrk gS ? 

 (A) p  5%  (B) 5% < p  10% (C) 10% < p  15% (D) 15% < p  

Ans. (A) 

Sol. Case-I : RRBB, RRBB 

  RRRBB, RBB 

  RRRB, RBBB 

  RRRRB, BBB 

  RRRR, BBBB 

 = 
2

1
 × 

5

2
 × 

4

1
 × 

5

1
= 

100

1
 

 Case-II = 
100

1
 similarly 

 p = 
100

1
 + 

100

1
 = 2% 

 

16. Let A1, A2 and A3 be the regions on R2 defined by  

A1 = {(x, y) : x 0, y  0, 2x + 2y – x2 – y2 > 1 > x + y} 

 A2 = {(x, y) : x  0, y 0, x + y > 1 > x2 + y2},  

 A3 = {(x, y) : x 0, y  0, x + y > 1 > x3 + y3} 

Denote by |A1|, |A2| and  |A3| the areas of the regions A1, A2, and A3 respectively. Then  

eku yhft, {ks=k A1, A2 rFkk A3,R2 esa fuEu izdkj ifjHkkf"kr fd;s x, gSa  

A1 = {(x, y) : x 0, y  0, 2x + 2y – x2 – y2 > 1 > x + y} 

 A2 = {(x, y) : x  0, y 0, x + y > 1 > x2 + y2},  

 A3 = {(x, y) : x 0, y  0, x + y > 1 > x3 + y3} 

A1, A2, ,oa A3 ds {ks=kQy Øe'k% |A1|, |A2| ,oa  |A3|  gSa] rc  

 (A) |A1| > |A2| > |A3| (B) |A1| > |A3| > |A2| (C) |A1| = |A2| < |A3| (D) |A1| = |A3| > |A2| 

Ans. (C) 

Sol. 

 

 

C 

y 

x 
1 O 

1 

 

 |A1| = 
4


 – 

2

1
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 |A2| = 
4


 – 

2

1
 

 

 

x 
1 

x3 + y3 = 1 

O 

 

 |A3| > |A2| 

 

17. Let f : R  R be a continuous function such that f(x2) = f(x3) for all x  R. Consider the following statements   

 I. f is an odd function  

 II.  f is an even function  

 III.  f is differentiable everywhere  

 Then  

 (A) I is true and III is false    (B) II is true and III is false   

(C) both I and III are true    (D) both II and III are true  

eku yhft, fd f : R  R ,d lrr Qyu bl izdkj gS fd lHkh x  R ds fy, f(x2) = f(x3) gSA fuEu dFkuksa ij fopkj 

djsa  

 I. f ,d fo"ke Qyu gSA  

 II.  f ,d le Qyu gSA   

 III.  f lHkh txg vodyuh; gSA  

 rc  

 (A) I lR; gS vkSj III vlR; gSA   (B) II lR; gS vkSj III vlR; gSA  

(C) nksuksa I ,oa III lR; gSA    (D) nksuksa II ,oa III lR; gSA  

Ans. (D) 

Sol. f(x2) = f(x3) 

 f() = f(2/3) = f(4/9) = ...... = f(
nn 3/2 ) = f(0) as n  

  f(a) = f(1)  f(x) is a constant function  f(x) is differentiable and even function  
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18. Suppose a continuous function  f : [0, )  R satisfies f (x) = 2 
x

0

dt)t(tf  + 1 for all x  0. Then f(1) equals  

 eku yhft, fd ,d lrr Qyu f : [0, )  R fuEu dks lHkh x  0 ds fy, larq"V djrk gSA f (x) = 2 
x

0

dt)t(tf  + 1 

rc f(1) fuEu ds cjkcj gS  

 (A) e   (B) e2   (C) e4   (D) e6 

Ans. (A) 

Sol. f(x) = 2 
x

0

dt)t(tf  + 1 

  f'(x) = 2x f(x)  x2
)x(f

)x('f
   nf(x) = x2 + c  f(x) = 

2xKe  

 f(0) = 1  f(x) = 
2xe   f(1) = e 

 

19. Let a > 0, a  1. Then the set S of all positive real numbers b satisfying (1 + a2)(1 + b2) = 4ab is  

 (A) an empty set   

(B) a singleton set   

(C) a finite set containing more than one element  

(D) (0, ) 

eku ysa fd a > 0 rFkk a  1 gSaA rc lHkh /kukRed okLrfod la[;kvksa b dk leqPp; S tks (1 + a2)(1 + b2) = 4ab dks 

larq"V djrk gS] fuEu gksxk : 

 (A) ,d fjDr leqPp; 

(B) ,d ,dy (singleton) leqPp;  

(C) ,d ijhfer leqPp; ftlds ,d ls vf/kd vo;o gS  

(D) (0, ) 

Ans. (A) 

Sol. (1 + a2)(1 + b2) = 4ab 

  









a

1
a 










b

1
b  = 4 

  a = 1 and b = 1 

 but a  1 so no value of b 
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20. Let f: R  R be a function defined by f(x) = 












0xif0

0xif
x

)xs in( 2

. Then, at x = 0, f is  

 (A) not continuous      

(B) continuous but not differentiable  

 (C) differentiable and the derivative is not continuous     

(D) differentiable and the derivative is continuous  

eku yssa fd f : R  R ,d Qyu fuEu izdkj ls ifjHkkf"kr fd;k x;k  gS  

f(x) = 












0x0

0x
x

)xs in( 2

fn;

fn;
  

rc x = 0 ij f  

 (A) lrr ugha gSA  

(B) lrr ijarq vodyuh; ugha gSA  

 (C) vodyuh; gS] vkSj bldk O;qRiUu (derivative) lrr ugh gSA  

(D) vodyuh; gS] vkSj bldk O;qRiUu lrr gSA  

Ans. (D) 

 Sol. 

 
h

)0(f–)h(f
lim

0h
 = 

h

0–
h

sinh

lim

2

0h
 = 1 = f '(0) 

  f(x) is differentiable at x = 0 

 for x  0, f'(x) = 
2

222

x

xsin–xcosx2
 = 2cos(x2) – 

2

2

x

)xsin(
 

  f'(x) = 











0x,
x

xsin
–xcos2

0x,1

2

2
2  

 which is continuous 
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PHYSICS 

21. In a muonic atom, a muon of mass of 200 times of that of electron and same charge is bound to the proton. 

The wavelengths of its Balmer series are in the range of : 

 (A) X-rays  (B) infrared  (C) -rays  (D) Microwave 

E;wvksfud ijek.kq eas ,d E;wvkWu (muon) ftldk nzO;eku bysDVªkWu ds nzO;eku dk 200 xquk rFkk vkos'k bysDVªkWu ds 

cjkcj gS] izksVkWu ls caf/kr gSA bl ijek.kq ds ckYej (Balmer) Js<+h dh rajxnS/;Z fuEu esa ls fdl izdkj dh fdj.kksa ls 

esy [kk,axh ?   

 (A) X-fdj.ksa  (B) vojDr (infrared) (C) -fdj.ksa  (D) lw{e rjaxksa (Microwave) 

Ans. (A) 

Sol. 
2322

0

4

n
n

Rhc

hn8

me
E







  

 For munoic atom R = 
Ch8

me
32

0

4


 

 









 22 n

1

2

1
R200

1
 

 Wavelength  for corresponding balmer series will be 
200

1
 times that of hydrogen atom will be in range of  

x-rays 

 

22. We consider the Thomson model of the hydrogen atom in which the proton charge is distributed uniformly 

over a spherical volume of radius 0.25 angstrom. Applying the Bohr condition in this model the ground 

state energy (in eV) of the electron will be close to  

 (A) –13.6/4  (B) –13.6  (C) –13.6/2  (D) –2 × 13.6 

 gkbMªkstu ijek.kq ds FkkWelu ekWMy ij fopkj dhft, ftlesa izksVkWu dk vkos'k 0.25 Å f=kT;k okys xksyh; vk;ru ij 

,d leku :i ls forfjr gqvk ekuk tkrk gSA cksgj ekWMy dh 'krZ ds vuqlkj FkkWelu ekWMy esa bysDVªkWu dh U;wure 

(ewy) ÅtkZ dk eku (eV esa) fdlds lfUudV gksxk ?  

 (A) –13.6/4  (B) –13.6  (C) –13.6/2  (D) –2 × 13.6 

Ans. (B) 

Sol. If electron orbits positive sphere in place of point particle the ground energy remains the same. Hence 

ground state energy is –13.6 eV. 
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23. A spherical rigid ball is released from rest and starts rolling down an inclined plane from height h = 7 m, as 

shown in the figure. It hits a block at rest on the horizontal plane (assume elastic collision). If the mass of 

both the ball and the block is m and the ball is rolling without sliding, then the speed of the block after 

collision is close to 

 fp=kkuqlkj ,d xksykdkj n`<+ xsan dks ,d urry lery ls h = 7 m dh Å¡pkbZ ls fojkekoLFkk ls NksM+k tkrk gSaA ;g 

{kSfrt ry ij fojkekoLFkk esa j[ks gq, ,d xqVds ls izR;kLFk rjhds ls Vdjkrk gSA ;fn xsan rFkk xqVds nksuksa dk nzO;eku 

m gks rFkk xsan fcuk fQlys yq<d jgh gks rks la?kV~V ds i'pkr~ xqVds dh pky dk lfUudV eku D;k gksxk ?  

  

 (A) 6 m/s  (B) 8 m/s  (C) 10 m/s  (D) 12 m/s 

Ans. (C) 

Sol. 22

2

1
mv

2

1
mgh   

2mR
5

2
  

v = R 

 s/m10
7

gh10
v     

On elastic collision with block velocity will interchange speed of block after collision is 10 m/s.    

 

24. A girl drops an apple from the window of a train which is moving on a straight track with speed increasing 

with a constant rate. The trajectory of the falling apple as seen by the girls is : 

 (A) parabolic and in the direction of the moving train. 

 (B) parabolic and opposite to the direction of the moving train 

 (C) an inclined straight line pointing in the direction of the moving train 

 (D) an inclined straight line pointing opposite to the direction of the moving train 

 lh/ks iFk (VSªd) ij tkrh gqbZ Vªsu dh f[kM+dh ls ,d yM+dh ,d lsc dks NksM+rh gSA Vªsu dh pky ,dleku nj ls c<+ 

jgh gSA yM+dh bl fxjrs gq, lsc dk tks iFk ns[krh gS og dSlk gksxk ?  

 (A) ijoyk;kdkj rFkk xfreku Vªsu dh fn'kk esa  

 (B) ijoyk;kdkj rFkk xfreku Vsªu dh foifjr fn'kk esa  

 (C) xfreku Vªsu dh fn'kk esa bafxr djrh gqbZ ,d ur lh/kh js[kk esa  

 (D) xfreku Vªsu dh foifjr fn'kk esa bafxr djrh gqbZ ,d ur lh/kh js[kk esa  

Ans. (D) 
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Sol. 

   
 the trajectory of the falling apple as seen by the girl is an incline straight line pointing opposite to the 

direction of the moving train as relative initial velocity = 0. 

 

25. A train is moving slowly at 2 m/s next to a railway platform. A man, 1.5 m tall, alights from the train such 

that his feet are fixed on the ground. Taking him to be a rigid body, the instantaneous angular velocity (in 

rad/sec) is  

 ,d jsyos IysVQkseZ ds lehi ,d Vªsu 2 m/s dh /kheh xfr ls py jgh gSA 1.5 m yEck ,d O;fDr] Vªsu ls bl izdkj 

mrjrk gS fd mlds iSj tehu ij fu;e (fixed) jgrs gSaA bl O;fDr dks ,d n`<+ oLrq ekurs gq,, O;fDr dk rkR{kf.kd 

osx (rad/sec esa) D;k gksxk  

 (A) 1.5   (B) 2.0   (C) 2.5   (D) 3.0 

Ans. (B) 

Sol. By conservation of angular momentum 

  
 Li = Lf 

 about feet on fixed ground 

 
3

)5.1(m
2m

2

5.1 2

 

  = 2 rad/s 

 

26. A point mass M moving with a certain velocity collides with a stationary point mass M/2. The collision is 

elastic and in one dimension. Let the ratio of the final velocities of M and M/2 be x. The value of x is  

 ,d fcUnqor~ nzO;eku M fdlh osx ls pyk;eku gS vkSj ,d fLFkj fcUnqor M/2 ls Vdjkrk gSA la?kV~V izR;kLFk rFkk 

,dfoeh; gSA eku yhft;s fd M rFkk M/2 ds vafre osxksa dk vuqikr x gS] rks x dk eku D;k gksxk  

 (A) 2   (B) 3   (C) 1/2   (D) 1/4 

Ans. (D) 

Sol. Before collision 

   
 After collision 
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 By Pi = Pf  mu, = mv1 + 
2

M
v2   v1 + 1

2 u
2

v
  ......(1) 

 By e = l'  = 
1

12

u

vv 
  v2 – v1 = u1    ......(2) 

 By (1) & (2)  

12 u
3

4
v   & v1 = 

3

u1  

so 
4

1

v

v

2

1    

27. A particle of mass 2/3 kg with velocity v = –15 m/s at t = –2 s is acted upon by a force f = k – t2. Here  

k = 8N and  = 2N/s2. The motion is one dimensional. Then the speed at which the particle acceleration is 

zero again, is  

 – 15 m/s ds osx ls py jgs ,d 2/3 kg nzO;eku okys d.k ij t = – 2s le; ij f = k – t2 cy vkjksfir fd;k tkrk 

gSA ;gk¡ k = 8N rFkk  = 2N/s2 gSA xfr ,dfoeh; gSA rc d.k dh og pky ftl ij mldk Roj.k iqu% 'kwU; gks tk,xk] 

D;k gS  

 (A) 1 m/s  (B) 16 m/s  (C) 17 m/s  (D) 32 m/s 

Ans. (C) 

Sol. f = 8 – 2t2 = 
dt

dv
m  

 2t28
dt

dv

3

2
  

   dt)t28(
2

3
dv 2  

  











 C

3

t2
t8

2

3
v

3

   ......(1) 

 On putting at t = –2 sec   v = –15 sec 

  C = 2/3 

 F is zero again at t = 2 sec putting t in (A) 

 So v' = 17 m/s 
 

28. A certain stellar body has radius 50 Rs and temperature 2Ts and is at a distance of 2 × 1010 A. U. from the 

earth. Here A.U. refers to the earth sun distance and Rs and Ts refer to the sun's radius and temperature 

respectively. Take both star and sun to be ideal black bodies. The ratio of the power received on earth 

from the stellar body as compared to that received from the sun is close to  

 i`Foh ls 2 × 1010 A.U. dh nwjh ij ,d rkjdh; fiaM ftldh f=kT;k 50 Rs rFkk rkieku 2Ts gSaA ;gk¡ A.U. /kjrh ls lw;Z 

dh nwjh gS rFkk Rs vkSj Ts Øe'k% lw;Z dh f=kT;k rFkk rkieku dks bafxr djrs gSaA rkjs rFkk lw;Z nksuksa dks iw.kZ Ñf".kdk 

ekurs gq, rkjdh; fiaM ls iF̀oh ij feyh 'kfDr rFkk lw;Z ls feyh 'kfDr dk lfUudV vuqikr D;k gksxk ? 

 (A) 4 × 10–20  (B) 2 × 10–6  (C) 10–8   (D) 10–16 

Ans. (D) 
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Sol. Pbody = (4(50Rs)2)(2Ts)4 

  Pbody = Psun × (50)2 × (2)4 

 Intensity at earth due to body = 
2
body

body

R4

P


= 

220

sun
42

)AU4(104

P2)50(




 

  body = 10–16 × sun 

 

29. As shown in the schematic below, a rod of uniform cross-sectional area A and length  is carrying a 

constant current i through it and voltage across the rod is measured using an ideal voltmeter. The rod is 

stretched by the application of a force F. Which of the following graphs would show the variation in the 

voltage across the rod as function of the strain, , when the strain is small. Neglect Joule heating. 

fp=kkqulkj ,dleku vuqizLFk dkV ds {ks=kQy A rFkk yEckbZ dh ,d NM+ esa ,dleku /kkjk i izokfgr gS vkSj NM+ ds 

nksuksa fljksa ds chp ,d foHko dks vkn'kZ foHkoekih ds }kjk ekik tkrk gSA NM+ dks cy F ds }kjk rfur fd;k tkrk gSA 

tc foÑfr (strain) dk eku de gks rks fuEu esa ls dkSulk vkjs[k rkj ds chp foHko (V) esa foÑfr (strain) () ds lkFk 

cnyko dks lgh :i ls n'kkZrk gS ? twy rkiu dks ux.; ekfu,A 

  

 (A)       (B)    

(C)     (D)   

Ans. (A) 

Sol. As    I = constant 

 & V = iR  &  V in general  V = i(R0 + R) 

 R = 
A


 

 






 







A

A

R

R




 

 
A

A
 = –




 &  =  constant as there is no joule heating 
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 So R = 






 



2
R  = R(2) 

  V = )R2R(i   

 so graph will look like 

   
 

30. Two identical coherent sound sources R and S with frequency f are 5 m apart. An observer standing 

equidistant from the sources and at a perpendicular distance of 12 m from the line RS hears maximum 

sound intensity. When he moves parallel to RS the sound intensity varies and is a minimum when he 

comes directly in front of one of the two sources. Then a possible value of f is close to (the speed of sound 

is 330 m/s) 

 ,d nwljs ls 5 m nwjh ij j[ks nks dyk&lac) /ofu L=kksrksa R rFkk S dh vkof̀Ùk f gSA ,d izs{kd, tc js[kk RS ls  

12 m dh yEcor~ nsjh ij nksuksa L=kksrksa ls ,dleku nwjh ij [kM+k gksrk gSA rc og vf/kdre rhozrk dh /ofu lqurk gSA 

tc og RS ds lekUrj pyrk gSA rks /ofu dh rhozrk ifjofrZr gksrh gS vkSj tc og fdlh ,d L=kksr ds Bhd lekus 

vkrk gS rks /ofu dh rhozrk U;wure gksrh gSA f dk ,d lfUudV laHko eku D;k gksxk ? (/ofu dh pky = 330 m/s) 

 (A) 495 Hz  (B) 275 Hz  (C) 660 Hz  (D) 330 Hz 

Ans. (A) 

Sol.  

   

 AS – AR = (2n + 1) 
2


 = (2n + 1) 

f2

330
 

 13 – 12 = (2n + 1) 
f2

330
 

 f = 165 (2n + 1) 

 for  n = 1 

 f = 495 Hz 
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31. A photon falls through a height of 1 km through the earth's gravitational field. To calculate the change in its 

frequency, take its mass to be hv/c2. The fractional change in frequency v is close to 

 ,d QksVkWu 1 km dh Å¡pkbZ ls ìFoh ds xq:Roh; {ks=k esa fxjrk gSA bldh vkof̀Ùk esa ifjorZu dh x.kuk djus fy, blds 

nzO;eku dks hv/c2 yhft;sA vkof̀Ùk v esa fHkUukRed (fractional) ifjorZu dk lfUudV eku D;k gksxk ? 

 (A) 10–20  (B) 10–17  (C) 10–13  (D) 10–10 

Ans. (C) 

 

Sol. h' = h + mgh 

  m = 
2c

h
 

  
2c

gh'





 = 1.12 × 10–13 

 

32. 0.02 moles of an ideal diatomic gas with initial temperature 20°C is compressed from 1500 cm3 to  

500 cm3. The thermodynamics process is such that PV2 =  where  is a constant. Then the value of  is 

close to (The gas constant, R = 8.31 J/K/mol) 

 ,d vkn'kZ f}ijekf.od xSl] ftldk vkjfEHkd rkieku 20°C, ds 0.02 eksy dks 1500 cm3 ls 500 cm3 rd laihfMr 

fd;k tkrk gSA m"ekxfrdh izØe bl izdkj ls gS fd PV2 =  gS] tgk¡ ,d fLFkjkad gSA dk lfUudV eku D;k gksxk? 

(xSl fu;rkad, R = 8.31 J/K/mol) 

 (A) 7.5 × 10–2 Pa.m6 (B) 1.5 × 102 Pa.m6 (C) 3 × 10–2 Pa.m6 (D) 2.2 × 101 Pa.m6  

Ans. (A) 

Sol. PV2 = B = constant 

 &  PV = nRT 

  nRTV =  = costant 

 from initial condition of T & V 

  = 0.073 pa – m6 

 

33. A heater supplying constant power P watts is switched on at time t = 0 minutes to raise the temperature of 

a liquid kept in a calorimeter of negligible heat capacity. A student records the temperature of the liquid T(t) 

at equal time intervals. A graph is plotted with T(t) on the y-axis versus t on the x-axis. Assume that there is 

no heat loss the surroundings during heating. Then,  

 (A) the graph is a straight line parallel to the time axis. 

 (B) the heat capacity of the liquid is inversely proportional to the slope of the graph 

  (C) if some heat were lost at a constant rate of the surroundings during heating, the graph would be a 

straight line but with a larger slope 

 (D) the internal energy of the liquid increases quadratically with time. 
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 ux.; Å"ek /kkfjrk okys dSyksjhehVj esa j[ks gq, nzo dk rkieku c<+kus ds fy, P okWV fu;r 'kfDr iznku djus okys 

ghVj (heater) dks t = 0 feuV ij pkyw fd;k tkrk gSA ,d Nk=k nzo ds rkieku T(t) dks leku le;kUrjky ij 

vfHkysf[kr djrk gSA T(t) (y-v{k) rFkk t(x-v{k) ds chp ,d vkjs[k [khapk tkrk gSA ;fn xeZ djrs le; okrkoj.k esa dksbZ 

Å"ek&{k; ugha gksrk gS] rc  

 (A) vkjs[k le; v{k ds lekUrj lh/kh js[kk gSA  

 (B) nzo dh Å"ek /kkfjrk vkjs[k dh izo.krk (slope) ds O;qRØekuqikrh gSA  

  (C) ;fn rkieku c<+kus ds nkSjku ,d leku nj ls okrkoj.k esa Å"ek {k; gks rks vkjs[k vf/kd izo.krk okyh ,d lh/kh 

js[kk gksxhA  

 (D) nzo dh vkarfjd ÅtkZ le; ds f}?kkr ds lkFk c<+rh gSA  

Ans. (B) 

Sol.  P = ms
dt

dT
 

   

T

T

1

0 0

msdTPdt  

           = Pt = ms (T – T0) 

  T = 0Tt
ms

P
  

 where T0 is temperature at t = t0 

   
34. Unpolarised red light is incident on the surface of a lake at incident angle R. An observer seeing the light 

reflected from the water surface through a polarizer notices that on rotating the polarizer, the intensity of 

light drops to zero at a certain orientation. The red light is replaced by unpolarised blue light. The observer 

sees the same effect with reflected blue light at incident angle B. Then, 

 v/kzqoh; yky izdk'k R dks.k ls >hy dh lrg ij vkifrr gksrk gSA ,d izs{kd tks fd ikuh dh lrg ls ijkofrZr izdk'k 

dks /kzqod (polarizer) ls ns[k jgk gS] ;g ikrk gS fd /kzqod dks ?kqekus ij ,d fuf'pr vfHkfoU;kl ij izdk'k dh rhozrk 

'kwU; gks tkrh gSA yky jax ds izdk'k dks v/kqzoh; uhys jax ds izdk'k ls foLFkkfir fd;k tkrk gSA izs{kd ogh izHkko B 

dks.k ij vkifrr uhys jax dh ijkofrZr fdj.kksa ls Hkh ns[krh gSA rc  

 (A) B < R < 45° (B) B = R   (C) B > R > 45° (D) R > B > 45° 

Ans. (C) 

Sol. As    = 0 + 
2

A


 

  red < blue 

 As reflected light is polarized incidence angle should be equal  to Brewster angle 

  iB = tan–1 () 

 so B > R 
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35. A neutral spherical copper particle has a radius of 10 nm (1 nm = 10–9m). It gets charged by applying the 

voltage slowly adding one electron at a time. Then the graph of the total charge on the particle vs the 

applied voltage would look like : 

 rkacs ds xksyh; mnklhu d.k dh f=kT;k 10 nm (1 nm = 10–9m) gSA ,d le; ij ,d bysDVªkWu ns dj /khjs&/khjs bl 

d.k ij foHko vkjksfir djds vkosf'kr djrs gSA d.k ij dqy vkos'k rFkk vkjksfir foHko ds e/; vkjs[k fuEu gksxkA  

 (A)     (B)    

(C)     (D)   

Ans. (A) 

Sol. As charge is increased in discrete manner. (A) graph should be correct  option  

 

36. A charge +q is distributed over a thin ring of radius r with line charge density  = qsin2/(r). Note that the 

ring is in the x-y plane and  is the angle made by r


 with the x-axis. The work done by the electric force in 

displacing a point charge +Q from the center of the ring to infinity is 

 (A) equal to qQ/20r  

(B) equal to qQ/40r 

(C) equal to zero only if the path is a straight line perpendicular to the plane of the ring. 

(D) equal to qQ/80r 

 ,d vkos'k +q dks r f=kT;k oksy ,d irys oy; ftldk js[kh; vkos'k ?kuRo  = qsin2/(r) gS] ij forfjr fd;k tkrk 

gSA oy; x-y ry esa gS vkSj x-v{k ls r


 ,d dks.k cukrk gSA fcUnq vkos'k +Q dks oy; ds dsUnz ls vuar rd foLFkkfir 

djus esa oS|qr cy }kjk fd;k x;k dk;Z fuEu ds cjkcj gSA  

 (A) qQ/20r  

(B) qQ/40r 

(C) 'kwU; rHkh gksxk tc iFk oy; ds ry ds yEcor~ ,d lh/kh js[kk esa gksxk  

(D) qQ/80r 

Ans. (B) 

Sol.  

   
 

 so small potential at center 
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  dv = 
r

kdq
 

  
r

rd(
kdv


  

       = 















d

)r(

sinq
k

2

 

 so net potential  v = 







2

0

2 dsin
r

kq
dv  

   v = 









 



2

0

d
2

2cos1

r

kq
 

      = 










 




2

04

2sin

2

1

r

kq
 

              v = 
r

q

4

1

r

kq

0
  

 so work done = Q [vi – vf] = 
r4

qQ

0
 

 

37. Originally the radioactive beta decay was thought as a decay of a nucleus with the emission of electrons 

only (case I). However, in addition to be electron, another (nearly) massless and electrically neural particle 

is also emitted (Case II). Based on the figure below, which of the following is correct : 

  
 (A) (a) in both cases I and II   (B) (a) in case I and (b) in case II 

(C) (a) in case II and (b) in case I  (D) (b) in both cases I and II 

'kq:vkr esa jsfM;ks/kehZ chVk&{k; dks dsoy bysDVªkWuksa ds mRltZu ds lkFk ukfHkd dk {k; ekuk x;k Fkk (fLFkfr I)A ijUrq 

ckn esa ik;k x;k fd bysDVªkWuksa ds lkFk ,d vkSj yxHkx Hkkjghu rFkk vukosf'kr d.k Hkh mRlftZr gksrk gSA (fLFkfr II) 

uhps fn[kk;s fp=k ds vuqlkj dkSulk dFku lgh gSA  

 (A) nksuksa fLFkfr;ksa (I) vkSj (II) ds fy, (a)  (B) fLFkfr (I) ds fy, (a) vkSj fLFkfr (II) ds fy, (b)  

(C) fLFkfr (II) ds fy, (a) vkSj fLFkfr (I) ds fy, (b) (D) nksuksa fLFkfr;ksa (I) vkSj (II) ds fy, (b)  

Ans. (B) 

Sol. In case  energy of all electrons will be same but in case II energy of electrons will be different. 
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38. One gram-mole of an ideal gas A with the ratio of constant pressure and constant volume specific heats, A 

= 5/3 is mixed with n gram-moles of another ideal gas B with B = 7/5. If the  for the mixture is 19/13 what 

will be the value of n ?  

 ,d xzke&eksy dh vkn'kZ xSl A dks, ftldh fLFkj nkc rFkk fLFkj vk;ru ij fof'k"V Å"ekvksa dk vuqikr A = 5/3 gS] n 

xzke&eksy okyh ,d nwljh vkn'kZ xSl B ftldk B = 7/5 gS ds lkFk feJr fd;k tkrk gSA ;fn feJ.k ds fy,  dk eku 

19/13 gS] rks n dk eku fuEu esa ls D;k gksxk ?  

 (A) 0.75   (B) 2   (C) 1   (D) 3 

Ans. (B) 

Sol. energy conservation 

  RT)nn(
2

f
RTn

2

f
RTn

2

f
21

eq

22
2

1
1   

  feq = 
21

2211

nn

nfnf




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



























































 1y

2

nn

n

1y

2

nn

n

1y

2

221

2

121

1

eq

 

  put  n1 = 1   and  n2 = n 

   n = 2 

39. How will the voltage (V) between the two plates of a parallel plate capacitor depend on the distance (d) 

between the plates, if the charge on the capacitor remains the same ? 

 ;fn fdlh lekUrj ifV~Vdk okys la/kkfj=k ij vkos'k ,dleku jgrk gS] rks ifV~Vdkvksa ds e/; foHko (V), muds chp dh 

nwjh (d) ij fdl izdkj ls fuHkZj djsxk ? 

 (A)     (B)    

(C)     (D)   

Ans. (C) 

Sol. V = )x(
A

Q

C

Q

0
  

 V = mx  (straight line) 
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40. Three large identical plates are kept close and parallel to each other. The outer two plates are maintained 
at temperature T and 2T, respectively. The temperature of the middle plate in steady sate will be close to  

 rhu cM+h ,dleku (vfHkUu) ifV~Vdk;sa ,d&nwljs ds lehi ,oa lekUrj j[kh x;h gSA ckgj dh nksuksa ifV~V;k¡ dks Øe'k% 

T rFkk 2T ds rkieku ij j[kk x;k gSA e/; ifV~Vdk dk rkieku lkE;koLFkk esa fuEu ds lfUudV gSA  

 (A) 1.1 T  (B) 1.3 T  (C) 1.7 T  (D) 1.9 T 
Ans. (C) 
Sol.  

  
Rate of heat absorbed = Rate of heat emitted 

AT4 + A(2T)4 = 2ATm
4 

 Tm = 

4/1

2

17








 = 1.7 T 

CHEMISTRY 
41. The major products of the following reaction 

  

 
C 

CBr3 

O 

Ph 

  aqueous NaOH
  

 are : 

 (A) Br3C–OH and 

 

H 

O 

Ph 
   (B) 

 

ONa 

O 

Ph 
 and CHBr3 

(C) 

 

CHBr2 

O 

Ph 
 and NaBr   (D) PhH and CBr3CO2Na 

 fuEu vfHkfØ’;k 

  

 
C 

CBr3 

O 

Ph 

  aqueous NaOH
  

 ds eq[; mRikn gSa  

 (A) Br3C–OH rFkk

 

H 

O 

Ph 
   (B) 

 

ONa 

O 

Ph 
 rFkk CHBr3 

(C) 

 

CHBr2 

O 

Ph 
 rFkk NaBr   (D) PhH rFkk CBr3CO2Na 

Ans. (B) 

Sol. 

 

CHBr2 

O 

Ph 
C 

Aq. NaOH Ph–C–OH+CBr3 
– H+exchange 

O 

Ph–C–ONa+CHBr3 

O O 

(Haloform reaction) 
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42. Among the following,  

           

 Br 

  

 

Br       

 

MeO 

Br 

         

 

Br 

 

 I    II   III   IV  

 the compounds which can undergo an SN1 reaction in an aqueous solution, are 

 (A) I and IV only  (B) II and IV only (C) II and III only (D) II, III and IV only 

 fuEu esa ls  

           

 Br 

  

 

Br       

 

MeO 

Br 

         

 

Br 

 

 I    II   III   IV  

 os ;kSfxd tks tyh; foy;u esa SN1 vfHkfØ;k dj ldrs gSa 

 (A) dsoy I vkSj IV (B) dsoy II vkSj IV (C) dsoy II vkSj III (D) dsoy II, III vkSj IV 

Ans. (C) 

Sol. Because II and III form stable carbocation. 

 D;ksfd II rFkk III LFkk;h dkcZu èkuk;u cukrs gSA 

 

43. The major product of the following reaction 

 

 O 
 
O 
 

EtO 
 

CN 
 

excess DIBAL-H 
 Toluene, –78ºC 
  then H3O+ 
 

 

 is  

 fuEu vfHkfØ;k 

 

 O 
 
O 
 

EtO 
 

CN 
 

excess DIBAL-H 
 Toluene, –78ºC 
  then H3O+ 
 

 

 dk eq[; mRikn gS  

 (A) 

 O 
 
O 
 H 

 
O 
 

H 
 

  (B) 

 O 
 
O 
 

CN 
 

H 
 

    

(C) 

 O 
 
O 
 H 

 
O 
 

EtO 
 

  (D) 

 O 
 
O 
 H 

 

O 
 

HO 
 

 

Ans. (A) 

Sol. 

 O 
 
O 
 

EtO 
 

CN 
 

excess DIBAL-H 
 Toluene, –78ºC 
  then H3O+ 
 

  

 O 
 
O 
 

CH 
 
NH 
 

H 
    

 O 
 
O 
 H 

 
O 
 

H 
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44. Permanent hardness of water can be removed by         

 (A) heating      (B) treating with sodium acetate (CH3CO2Na) 

 (C) treating with Ca(HCO3)2   (D) treatment with sodium hexametaphate (Na6P6O18) 

 ty dh LFkk;h dBksjrk dks fuEu esa ls fdl izdkj ls nwj fd;k tk ldrk gS\   

 (A) xeZ dj ds       (B) lksfM;e ,lhVsV (CH3CO2Na) ds lkFk foospu ls 

(C) Ca(HCO3)2 ds lkFk foospu   (D) lksfM;e gsDlkesVkQkWLQsV (Na6P6O18) ds lkFk foospu 

Ans. (D)  

Sol. Permanent hardness can be removed by – sodium hexametaphosphate.  

Calgon process  

Na2[Na4(PO3)6] + Ca2+   Na2[Ca2(PO3)6] + 4Na+  

 

45. Alkali metals (M) dissolved in liquid NH3 to give       

{kkj /kkrq,¡ (M) nzo NH3 esa ?kqy dj D;k cukrh gS\  

 (A) MNH2     (B) MH    

(C) [M(NH3)x]+ + [e(NH3)y]–   (D) M3N  

Ans. (C)  

Sol. Alkalimetal give deep blue solution on dissolving in liquid ammonia.  

 M + (x + y)NH3   

electron
ammoniated

y3

cation
metalammoniated

x3 ])NH(e[])NH(M[     

 

46. The absolute configurations of the following compounds      

  

 

CH2OH 
 

H3C 
 

H 
 
 

CH2SH 
 

 

 

CH2SH 
 

H3C 
 

HO 
 
 

H 
 

 

respectively, are   

 (A) R and R  (B) S and S  (C) R and S  (D) S and R 

 fuEu ;kSfxdksa ds fujis{k Øe'k% gS%  

 

 

CH2OH 
 

H3C 
 

H 
 
 

CH2SH 
 

 

 

CH2SH 
 

H3C 
 

HO 
 
 

H 
 

 

 (A) R ,oa R  (B) S ,oa S  (C) R ,oa S  (D) S ,oa R 

Ans. (D) 

Sol. 

 

CH2OH 
 

H3C 
 

H 
 
 

CH2SH 
 

1 

 
 

2 

 
3 

 

4 

 

(S) 
 

  

 

CH2SH 
 

H3C 
 

HO 
 
 

H 
 

4 

 

1 

 

2 

 
3 

 (R) 
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47. The diamagnetic species among the following is         

 fuEu esa izfrpqEcdh; dkSu gS\  

 (A) 
2O    (B) 

2O    (C) O2   (D) 2
2O  

Ans. (D)  

Sol. –2
2O   diamagnetic due to absence of unpaired electrons. 

 

48. Among the following taransformation, the hybridization of the central atom remain unchanged in   

 fuEu :ikUrj.kksa esa fdl dsaUnzh; dk ladj.k ugha cnyrk gS\       

 (A) CO2 HCOOH (B) BF3 BF4
–  (C) NH3NH4

+  (D) PCl3PCl5 

Ans. (C)  

Sol. 

 

N 

H H 
H 
sp3 

 + H+   

 

N 

H H 
H 

sp3 

H 

   

 

49. For an octahedral complex MX4Y2(M = a transition metal, X and Y are monodenate achiral ligands), the 

correct statement, among the following, is          

 (A) MX4Y2 has 2 geometrical isomers one of which is chiral    

(B) MX4Y2 has 2 geometrical isomers both of which is achiral    

(C) MX4Y2 has 4 geometrical isomers all of which is achiral    

(D) MX4Y2 has 4 geometrical isomers two of which is chiral 

v"Qydh; ladqy MX4Y2(M = ,d laØe.k /kkrq X ,oa Y ,d narqj ,dkbjy lyXuh gS), ds fy, fuEu esa lR; dFku D;k 

gS\  

 (A) MX4Y2 ds 2 T;kferh; leko;o gS] ftlesa ,d dkbjy gSA    

(B) MX4Y2 ds 2 T;kferh; leko;o gS] ftlesa nksauksa dkbjy gSA    

(C) MX4Y2 ds 4 T;kferh; leko;o gS] ftlesa lHkh dkbjy gSA    

(D) MX4Y2 ds 4 T;kferh; leko;o gS] ftlesa nks dkbjy gSA 

Ans. (B)  

Sol. MX4Y2 have 2 geometrical isomers both are achiral.  

 

 

M 

X 
 

Y 

Y 
 

cis form 

X 

X 
 X 

    

 

M 

X 
 

Y 

X 
 

trans form 

X 

Y 
 X 
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50. The value of the henry’s law constant of Ar, CO2, CH4, and O2 in water at 25ºC are 40.30, 1.67, 0.41 and 

34.86 kbar, respectively. The order of their solubility in water at the same temperature and pressure is   

 ty esa 25ºC ij Ar, CO2, CH4, ,oa O2 ds gsujh fu;e fLFkjkad ds eku Øe'k% 40.30, 1.67, 0.41 and 34.86 kbargSA 

mlh rki ,oa nkc ij ty esa mudh foys;rk dk Øe D;k gS\       

 (A) Ar >O2>CO2>CH4 (B) CH4 >CO2 >Ar>O2 (C) CH4 >CO2 > O2 > Ar (D) Ar>CH4>O2>CO2 

Ans. (C)  

Sol. Higher the value of KH of gas lower will be its solubility.  

 So order of solubility  CH4 > CO2 > O2 > Ar.  

 

51. Thermal decomposition of N2O5 occurs as per the equation below      

 2N2O5 4NO2 + O2 

The correct statement is  

 (A) O2 production rate is four times the NO2 production rate    

(B) O2 production rate is the same as the rate of disappearance of NO2O5    

(C) rate of disappearance of N2O5 is one-fourth of NO2 production rate    

(D) rate of disappearance of N2O5 is twice the O2 production rate  

 N2O5 dk Å"ek vi?kVu fuEu lehdj.k ds vuqlkj gksrk gS  

 2N2O5 4NO2 + O2 

blds  fy, lR; dFku D;k gS\  

 (A) O2 dh mRiknu nj NO2 ds mRiknu nj ds vuqlkj xq.kk gSA    

(B) O2 dh mRiknu nj NO2O5 ds foykiu nj ds leku gSA    

(C) N2O5 dh mRiknu nj NO2 ds mRiknu nj dh ,d&pkSFkkbZ gSA    

(D) N2O5 dh mRiknu nj O2 ds mRiknu nj dh nks xq.kk gSA 

Ans. (D)  

Sol. 2N2O5   4NO2 + O2  

 Rate = ]ON[
dt

d

2

1
52  = ]NO[

dt

d

4

1
2  = ]O[

dt

d
2   

  ]ON[
dt

d
52  = 








]O[

dt

d
2 2   

 So rate of disappearance of N2O5 is twice the O2 production rate.  

 

52. For a 1st order chemical reaction           

 (A) the product formation rate is independent of reachant concentration    

(B) the times taken for the completion of half of the reaction (t1/2) is 69.3% of the rate constant (k)  

(C) the dimension of Arrhenius pre-exponential factor is reciprocal of time    

(D) the concentration vs time plot for the reactant should be linear with a negative slope 

 izFke dksfV dh jklk;fud vfHkfØ;k ds lR; dFku D;k gS\   

 (A) mRikn cuus dh nj vfHkfØ;k lkanzrk ls Lora=k gSA    

(B) vfHkfØ;k ds vk/kk iq.kZ gksus esa yxk le; (t1/2) osx fLFkjkad (k) 69.3% gSA  

(C) vkgZsfu;l iqoZ&pj?kkrh xq.kd (Arrhenius pre-exponential factor) dh foek le; dh O;wRØekuqikrh gSA  

(D) vfHkfØ;k ds fy, laknzrk& le; dk vkys[k _.kkRed <ky (slope) ds lkFk jS[kh; gksuk pkfg,A 

Ans. (C)  

Sol. K = RT

Ea

Ae


  

 For 1st order reactime unit of k = time–1 and for A unit is same as unit of K.  
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53. The boiling point of 0.001 M aqueous solution of NaCl, Na2SO4, K3PO4 and CH3COOH should follows the 

order  

 NaCl, Na2SO4, K3PO4 ,oa CH3COOH ds 0.001 M tyh; foy;uksa ds DoFkukdksa ds lgh Øe fuEu gksus pkkfg,A 

  

 (A) CH3COOH < NaCl < Na2SO4 < K3PO4 (B) NaCl < Na2SO4 < K3PO4 < CH3COOH   

(C) CH3 < K3PO4 < Na2SO4 < NaCl  (D) CH3 < K3PO4 < NaCl < Na2SO4 

Ans. (A)  

Sol.  Tb = ikbm  

 So order of boiling point is dependent on (im) so order of BP  CH3COOH < NaCl < Na2SO4 < K3PO4.  
 

54. An allotrope of carbon which exhibits only two types of C–C bond distance of 143.5 pm and 138.3pm, is  

 (A) Charcoal  (B) graphite  (C) diamond  (D) fullerene  

 dkcZu dk ,d vi:i ftlesa C–C vkcU/k nwjh dsoy nks eku 143.5 pm rFkk 138.3pm gS fuEu gS    

 (A) pkjdksy  (B) xzsQkbV  (C) ghjk   (D) Qqyjhu  

Ans. (D)  

Sol. Fullerene contain both single & double bond with 2 type of bond length  

C–C BL = 143.5 pm ; C=C BL = 138.3 pm.  
 

55. Nylon-2 nylon-6 is co-polymer of 6-aminohexanoic acid and       

 (A) glycine  (B) Valine  (C) alanine  (D) leucine 

 ukbykWu-2 ukbykWu-6, 6-,ehuksa gsDlk uksbd vEy rFkk fuEu dk dksikWfyej D;k gS\ 

 (A) Xykbflu  (B) oSfyu  (C) ,ykfuu   (D) Y;wlhu 

Ans. (A) 

Sol. Glycine (fact based)  Xykbflu 
 

56. A solid is hard and brittle. It is an insulator in solid state but conducts electricity in molten state. The solid is  

a   

 (A) molecular solid  (B) ionic solid   (C) metallic solid  (D) covalent solid 

 ,d Bksl vkSj Hkaxqj gSA Bksl voLFkk esa ;g fo|qrjks/kh gS] ysfdu xfyr voLFkk esa fo|qr pkyd gSA ;g ,d   

 (A) vkf.od Bksl gSA (B) vk;fud Bksl gSA (C) /kkfRod Bksl gSA (D) lgla;ksth Bksl gSA 

Ans. (B) 

Sol. Ionic solid is an insulator in solid state but conducts electricity in molten state. 
 

57. The curve that best describes the adsorption of a gas (X g) on 0.1 g of a solid subsrate as a function of 

pressure (p) at a fixed temperature            

 

 

4 

3 

2 

1 

p 

x 

 

 fLFkj rki ij 1.0 g Bksl inkFkZ ij ,d xSl (X g) ds  vf/k'kks"k.k dk ncko (p) ds lkis{k lcls vPNk o.kZu djus okyk 

oØ gS 

 (A) 1   (B) 2   (C) 3   (D) 4 

Ans. (B) 
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58. The octahedral complex CoSO4Cl.5 NH3 exists in two isomeric forms X and Y. Isomer reacts AgNO3 to 

give a white precipitate, but does not reach with BaCl2. Isomer Y give white precipitate with BaCl2 but does 

not react with AgNO3.             

 Isomers X and Y are 

 (A) Ionization isomers     (B) Linkage isomers    

(C) Coordination isomers   (D) Solvent isomers 

 v"VQydh; ladqy CoSO4Cl.5 NH3 nks leko;oh X ,oa Y izdkj ds vfLrRo esa gSA leko;o AgNO3 ls vfHkfØ;k dj 

lQsn vo{ksi nsrk gS ysfdu BaCl2 ls vfHkfØ;k ugha djrk gSA leko;o Y BaCl2 ds lkFk lQsn vo{ksi nsrk  gSA ysfdu 

AgNO3 ds lkFk vfHkfØ;k ughasdjrk gSAleko;o X ,oa Y  

 (A) vk;fud leko;o  (B) ca/kuh leko;o (C) milg leko;o (D) foyk;d ;kstu leko;o 

Ans. (A) 

Sol. CoSO4Cl.5NH3  ON=+3 & CN = 6 

   3AgNO
3 5 4

White' X '

Co(NH ) (SO ) Cl AgCl   

   2BaCl
3 5 4 4

White' Y '

Co(NH ) Cl SO BaSO   

 X & Y show ionisation Isomerism. 

 

59. The correct order of basicity of the following amines  

 
 NH2 

 

 NH2 

 

 NH2 

H3C   

 NH2 

O2N 

 

 I      II             III           IV 

 uhps fn, ,ehuksa dh {kkjdrk dk lgh Øe gS\ 

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

Ans. (B) 

Sol. Aliphatic amines are more basic than aromatic amines. EWG decreases basic strength and EDG increases 

basic strength. 

,fyQsfVd ,ehu ,sjksesfVd ,ehu ls T;knk {kkjh; gksrs gSA EWG lewg dh mifLFkr {kkjh;rk dks ?kVkrk gS tcfd EDG 

lewg dh mifLFkfr {kkjh;rk dks c<+krk gSA 

60. Electrolysis of a concentrated aqueous solution of NaCl results in      

 (A) Increases in pH of the solution   (B) Decreases in pH of the solution    

(C) O2 liberation at the cathode   (D) H2 liberation at the anode 

 NaCl ds lkanz tyh; foy;u dk fo|qr vi?kVu fuEu ds fy, mÙkjnk;h gS  

 (A) foy;u dk pH c<+kus esa     (B) foy;u dk pH ?kVkus esa     

(C) dSFkksM ij O2 eqDr     (D) ,sukssM ij H2 eqDr djus ds fy, 

Ans. (A) 

Sol. Electrolysis of can centrated NaCl. 

 Cathode  2 22H O 2e H (g) 20H (aq)     

 Anode  22Cl Cl (g) 2e    

 Duet to formation of OH– at cathode pH of solution increases. 
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      BIOLOGY 
 

61.  Ethanol is used to treat methanol toxicity because ethanol  

 (A) Is a competitive inhibitor of alcohol dehydrogenase 

 (B) I a non- competitive inhibitor of alcohol dehydrogenase 

 (C) Activates enzymes involved in methanol metabolism. 

 (D) Inhibits methanol uptake by cells 

 esFksukWy fo"kkDrrk ds mipkj esa ,FksukWy dk mi;ksx fd;k tkrk gS D;ksafd ,FksukWy  

 (A) ,YdksgkWy fMgkbMªksftust dk izfrLi/khZ laned gSA 

 (B) ,YdksgkWy fMgkbMªksftust dk izfrLi/khZ laned (non- competitive inhibitor) gSA 

 (C) esFksukWy mikip; esa lfEefyr ,atkbEl dks lfØ; dj nsrk gSA 

 (D) dksf'kdkvksa esa gksus okys esFksukWy varxzZg.k dks cf/kr djrk gSA 

Ans. (A) 

  

62.  Give below is a diagram of the stomatal apparatus. Match the labels with the corresponding names of the 

compnents.  

 
 Choose the CORRECT combination 

 (A) 1-Stomatal pore: 2- Guard cell; 3- Epidermal cell ; 4- subsidiary cell 

 (B) 1-Guard cell: 2- Stomatal pore; 3- Subsidiary cell; 4- Epidermal cell 

 (C) 1-Subsidiary cell: 2- Guard cell; 3- Stomatal pore; 4- Epidermal cell 

 (D) 1-Guard cell: 2- Stomatal pore; 3- Epidermal cell ; 4- subsidiary cell 
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 uhps ,d ja/kh midj.k dk fp=k fn;k x;k gSA fpfUgr vadksa dk feykus muds laxr vo;oksa ds ukeks ls dhft;s vkSj bl 

vk/kkj ij lgh la;kstu okys fodYi dk pquko djksaA  

 

 (A) 1-ja/kzh fNnz: 2- j{kd dksf'kdk; 3- okgkRopk dksf'kdk; 4- lgk;d dksf'kdk 

 (B) 1- j{kd dksf'kdk: 2- ja/kzh fNnz; 3- lgk;d dksf'kdk; 4- okgkRopk dksf'kd 

 (C) 1- lgk;d dksf'kdk: 2- ja{kd dksf'kdk; 3- ja/kzh fNnz; 4- okgkRopk dksf'kd 

 (D) 1- j{kd dksf'kdk: 2- ja/kzh fNnz; 3- okgkRopk dksf'kd ; 4- lgk;d dksf'kdk 

Ans. (D) 
 

63.  Which one of the following pairs was excluded from Whittaker's five kingdom classification ? 

 (A) Viruses and lichens    (B) Algae and euglena 

 (C) Lichens and algae    (D) Euglena and viruses 

 fuEu esa ls dkSu ls xqXe dks fOgVsdj ds ik¡p txr oxhZdj.k ls ckgj j[kk x;k Fkk ? 

 (A) fo"kk.kqvksa vkSj ykbdsUl    (B) 'kSoky vkSj ;wXyhuk 

 (C) ykbdsUl vkSj 'kSoky    (D) ;wXyhuk vkSj fo"kk.kqvksa 

Ans. (A) 

 

64.  A plant species when grown in shade tends to produce thinner leaves with more surface area and when 

grown under abundant sunlight starts producing thicker leaves with reduced surface area. This 

phenomenon is an example of  

 (A) Character displacement   (B) Phenotypic plasticity 

 (C) Natural selection    (D) Genotypic variation 

 ,d ikS/ks dh iztkfr dks tc Nk;k esa mxk;k tkrk gS rks og vf/kd i`"B {ks=kQy okyh iryh ifRr;kW mRiUu djus dh 

izof̀r j[krk gS rFkk tc mls lw;Z ds izdk'k dh vf/kdrk esa mxk;k tkrk gS rks og de i`"B&{ks=kQy okyh eksVh ifRr;kW 

mRiUu djus yxrk gSA ;g ?kVuk fuEu esa ls fdldk mnkgj.k gS \  

 (A) y{k.k foLFkkiu (Character displacement) 

 (B) ley{k.kh lq?kV~~;rk (Phenotypic plasticity) 

 (C) izkd̀frd p;u (Natural selection) 

 (D) thu&izk:ih fopj.k (Genotypic variation) 

Ans. (B) 
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65.  Sacred groves found in several regions in India are an example of   

 (A) In situ conservation    (B) ex situ conservation 

 (C) Reintroduction    (D) Restoration 

 Hkkjr ds dbZ {ks=kksa esa ifo=k miou ik;s tkrs gS] tks fd fuEu esa ls fdldk mnkgj.k gS \ 

 (A) Lo&LFkkus (In situ) laj{k.k   (B) ckgkz LFkkus (ex situ) laj{k.k 

 (C) iquizZLrkouk (Reintroduction)   (D) iqu% LFkkiu (Restoration) 

Ans. (A) 

 

66.  Which one of the following immune processes is most effectively controlled by anti-histamines ?  

 (A) Cell-mediated autoimmunity 

 (B) IgE-mediated exaggerated immune response 

 (C) IgG-mediated humoral immune response 

 (D) IgM-mediated humoral immune response  

 fuEu esa ls dkSu lh izfrj{kh izfØ;k] izfr&fgLVkfeu ls izHkkoh :Ik ls fu;af=kr gksrh gS ?  

 (A) dksf'kdk e/;LFk Lo&izfrjf{kr (Cell-mediated autoimmunity) 

 (B) IgE-tfur vfrjftr (exaggerated) izfrj{kh izfrfØ;k 

 (C) IgG- tfur g;weksjy izfrj{kh izfrfØ;k  

 (D) IgM-tfur g;weksjy izfrj{kh izfrfØ;k 

Ans. (B) 

 

67.  Which one of the following is explained by the endosymbiotic theory ?  

 (A) The interaction between bacteria and viruses 

 (B) The symbiosis between plant and animals  

 (C) The origin of mitochondria and chloroplast 

 (D) The evolution of multicellular organism from unicellular ones 

 fuEu esa fdldh O;k[;k vUr% lgthfork fl}kUr ds }kjk gksrh gS?  

 (A) thok.kqvksa ,oa fo"kk.kqvksa ds e/; ijLij vU;ksU;fØ;k  

 (B) ikS/kksa ,oa tarqvksa ds e/; lg&thfork  

 (C) lw=kdf.kdk (mitochondria) ,oa gfjryod (chloroplast) dh mRifRr 

 (D) ,d&dksf'kdh; thoksa ls cgq&dksf'kdh; thoksa dk mf}dkl 

Ans. (C) 

 

68. According to the logistic population growth model. the growth rate is independent of  

 (A) per copita birth rate    (B) per capita death rate  

 (C) resorce availability    (D) environmental fluctuation  

 vkcknh ds laHkkj ra=k ¼ logistic ½ o`f) ekWMYk ds vuqlkj] o`f) nj fuEu esa ls fdl ij fuHkZj djrh gS \ 

 (A) izfr O;fDr tUe nj   (B) izfr O;fDr e`R;q nj 

 (C) lalk/kuksa dh miyC/krk   (D) okrkoj.k ds mrkj&p<+ko 

Ans. (D) 
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69. A violent vokanic enption wiped out most of the life foruns in an island over time, different forms of simple 

organism colonised this region. Following by the emergence of other organism such as shrubs, woody 

plants, invertebrates and mammals. This ecology process   

 (A) generation   (B) replacement  (C) succession  (D) turnover 

 Tokykeq[kh esa gq, rhoz foLQksV ds dkj.k fdlh }hi ij vf/kdka'k thou lekIr gks x;kA le; ds lkFk] fofHkUu :iksa esa 

lk/kkj.k thoksa us bl {ks=k esa mifuos'k (colony) cuk fy,] ftlds ckn nwljs thoksa tSls >kM+h] dk"Bjh; ikS/kksa (woody 

plants)] vod'ks:fd;ksa ,oa Lru/kkfj;ksa dk mnHko gqvkA bl izdkjds ifjfLFkfrd izØe dks fuEu esa ls fdl :i esa tkuk 

tkrk gS \ 

 (A) mRiknu (generation)    (B) izfrLFkkiu (replacement) 

 (C) vuqØe.k (succession)   (D) VuZvksoj 

Ans. (C) 

 

70. Which one of the following microbial product is called "clot buster"  

 (A) Cyclosporin A (B) Paracetamol (C) Statins  (D) Streptokinase 

 fuEu esa ls fdl lw+{e&tSfod mRikn dk "FkDdk LQksVd" ("clot buster") dgrs gSa  

 (A) lkbDyksLiksfju A (B) iSjkflVkekWy  (C) LVsfVal (Statins) (D) LVsªIVksdkbusl 

Ans. (D) 

 

71. Which one of the following elements is NOT directly involved in transcription?  

 (A) Promoter  (B) Terminator  (C) Enhancer  (D) OriC 

 fuEu esa ls dkSulk rRo vuqys[ku (transcription) dh izfØ;k esa lh/ks lfEefyr ugha gS \  

 (A) (mUUkk;d) Promoter    (B) (lekid) Terminator 

 (C) (o`f)dkjd) Enhancer    (D) OriC 

Ans. (D) 

 

72. Which one of the following phyla is a pseudocoelomate   

 (A) Cuidaria  (B) Nematode  (C) Mollusa  (D) Chordate 

 fuEu esa ls dkSulks la?k dwV xqfgdk (pseudocoelomate) gS \ 

 (A) ukbMsfj;k  (B) fuesVksMk  (C) eksyLdk  (D) jTtqdh (chordate) 

Ans. (B) 

 

73. Which one of the following glands does NOT secrete saliva >   

 (A) Submaxillary gland  (B) Lacrimal gland (C) Parotid gland (D) Sublingual gland 

 fuEu esa ls dkSulh xzafFk ykj dks L=kkfor djrh gS  

 (A) lcesfDlyjh  (B) ysØkbey  (C) iSjksfVM  (D) lcfyaxqvy 

Ans. (B) 
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74. Which one ofthe following option correctly represents the tissue arragement in roots?  

 (A) Cortex, pericycle, casparian strip, vascular bundle 

 (B) Pericycle, cortex, casparian strip, vascular bundle 

 (C) Cortex, casparian strip, pericycle, vascular bundle 

 (D) Casparian strip, pericycle, cortex, vascular bundle 

 fuEu esa ls dkSulk fodYi tM+ksa esa mrdksa dh O;oLFkk ds lgh Øe dks n'kkZrk gS  

 (A) oYdqV (Cortex)] ifjjaHk(pericycle)] dSLisfj;u iV~Vh(casparian strip)] laoguh (vascular) caMy 

 (B) ifjjaHk] oYdqV] dSLisfj;u iV~Vh] laoguh caMy 

 (C) oYdqV] dSLisfj;u iV~Vh] ifjjaHk] laoguh caMy 

 (D) dSLisfj;u iV~Vh] ifjjaHk] oYdqV] laoguh caMy 

Ans. (C) 

 

75. During fermentation of glucose to ethanol, glucose is   

 (A) first reduced and then oxidised   (B) Only oxidised  

 (C) neither oxidised nor reduced   (D) only reduced  

 Xywdkst ds ,FkukWy esa fd.ou ds nkSjku Xywdkst  

 (A) igys vipf;r gksrk gS vkSj ckn esa vkWDlhd̀r (B) dsoy vkWDlhdr̀ gksrk gSA  

 (C) vkWDlhdj.k vkSj vip;u nksuksa gh ugha gksrk gSA  (D) dsoy vipf;r gksrk gSA  

Ans. (C) 

 

76. Which of the following is/are the product(s) of cyclic photophosphorylation?  

 (A) Both NADPH and H+   (B) NADPH 

 (C) ATP    (D) Both ATP and NADPH 

 fuEu esa ls dkSu lk fodYi pØh; QksVks&QkWLQksjhys'ku ds mRikn mRiknksa dks n'kkZrk gS & 

 (A) NADPH vkSj H– nksuksa   (B) NADPH 

 (C) ATP    (D) ATP vkSj NADPH nksuksa 

Ans. (C) 

 

77. Which one of the following amino acids is least likely to be in the core of a protein? 

 fuEu esa ls fdl vehuksa vEy dh izksVhu ds vH;arj (Core) esa ik;s tkus dh laHkkouk U;wure gS\ 

 (A) Phenylalanine (B) Valine (C) Isoleucine  (D) Arginine 

 (A) fQukby,ysuhu (B) oSyhu (C) vkbZlksY;wlhu  (D) vkftZuhu 

Ans. (D) 
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78. Which one of the following statements is a general feature of global species diversity? 

 fuEufyf[kr esa ls dkSu lk dFku lkoZf=kd iztkfr;ksa dh fofo/krk lkekU; y{k.k dk mnkgj.k gS\ 

 (A) It increases from high to low latitudes 

 (B) It increases from low  to high latitudes 

 (C) It changes over time but not spatially 

 (D) It changes randomly across space and time 

 (A) ;g v{kka'k ds eku esa vojksg.k ¼vf/kd ls de dh vksj tkuk½ ds lkFk c<+rh gSA 

 (B) ;g v{kka'k ds eku esa vkjksg.k ¼de ls vf/kd dh vksj tkuk½ ds lkFk c<+rh gSA 

 (C) ;g le; ds lkFk cnyrh gS ysfdu LFkku ds lkFk ughaA 

 (D) ;g le; vkSj LFkku ds lkFk ;kǹfPNd :i ls cnyrh gSA 

Ans. (A) 

 

79. Which one of the following conditions is NOT responsible for the presence of deoxygenated blood in the 

arteries of a new born? 

 fuEu esa dkSu lh voLFkk fdlh uotkr dh /kefu;kas esa vuvkWDlhdr̀ :f/kj dh mifLFkfr ds fy, mÙkjnk;h ugha gS\ 

 (A) Pneunnonia     (B) Atrial septal defect 

 (C) Shunt between pulmonary artery and aorta (D) Phenylketonuris 

 (A) Qq¶QqlkfrZ     (B) vkfyan iVh; =kqfV 

 (C) Qq¶Qql /keuh vkSj egk/keuh ds chp 'kaV  (D) QhukbydhVksU;wfj;k 

Ans. (D) 

 

80. Rhizobium forms symbiotic association with roots in legunnes and fixes atmospheric nitrogen. Which one 

of the following statement is CORRECT about this process? 

 nyguh Qlyksa dh tM+ksa ds lkFk lg&thoh laca/k cukrk gS rFkk ok;qe.Myh; ukbVªkstu dk fLFkjhdj.k djrk gSA 

fuEufyf[kr esa ls dkSu lk dFku bl izØe ds fo"k; esa lgh gS\ 

 (A) Activity of nitrogenase is sensitive to oxygen 

 (B) Activity of nitrogenase is insensitive to oxygen 

 (C) Anaerobic conditions allow ATP independent conversion of nitrogen to ammonia 

 (D) Under aerobic conditions, atmospheric nitrogen can be converted to nitrates by Rhizobium 

 (A) ukbVªksftust dh lafØ;rk vkWDlhtu ds izfr laosnu'khy gSA 

 (B) ukbVªksftust dh lfØ;rk vkWfDltu ds izfr vlosnu'khy gSA 

 (C) vukWDlh; voLFkk ATP dh vuqifLFkfr esa Hkh ukbVªkstu dks veksfu;e esa ifjofrZr gksus nsrh gSA 

 (D) vukWDlh; voLFkk esa jkbtksfc;e] ok;qe.Myh; ukbVªkstu dks ukbVªsV~l esa ifjofrZr dj ldrk gSA 

Ans. (A) 
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PART-II 

Two Mark Questions 
 

MATHEMATICS 

 

81. The points C and D on a semicircle with AB as diameter are such that AC = 1, CD = 2, and DB = 3. Then 

the length of AB lies in the interval 

 ,d v/kZo`Ùk ftldk O;kl AB gS] ij fcUnq C ,oa D bl izdkj gS fd AC = 1, CD = 2 ,oa DB = 3 gSA AB dh yEckbZ 

fuEu esa ls fdl vUrjky esa gS ? 

 (A) [4,4.1)  (B) [4.1,4.2)  (C) [4.2,4.3)  (D) [4.3,) 

Ans. (B) 

Sol. BC = 9xAD,1x 22   

 

 

 A  B 

 D  C 

 1 

 2 

 3 

 x 

 

 by Ptolemy's theorem 

 AB.CD + AC.BD = AD.BC  2x + 3 =  9x2   1x2
  

  4x2 + 12x + 9 = x4 – 10x2 + 9  x4 – 14x2 – 12x = 0  x3 – 14x – 12 = 0 

 Let f(x) = x3 – 14x – 12  f (x) = 3x2 – 14  f (x) has only one  

positive root   














3

14
,0  

f(4.1) < 0 and f(4.2) > 0   x  (4.1, 4.2) 

 

82. Let ABC be a triangle and let D be the midpoint of BC. Suppose cot(CAD) : cot(BAD) = 2 : 1. If G is the 

centroid of triangle ABC, then the measure of BGA is  

 eku ysa fd ABC ,d f=kHkqt gS rFkk BC dk e/; fcUnq D gSA eku ysa cot(CAD) : cot(BAD) = 2 : 1 gSA ;fn f=kHkqt 

ABC dk dsUnzd G gS rks BGA dk eku D;k gksxk ? 

(A) 90º    (B) 105º  (C) 120º  (D)   135º 

Ans. (A) 
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Sol. 

 

 

G 

 b/2 



E 

C 
D B 

c 

A 

 

Given 




cot

cot
 = 

1

2
 

  cot= 2cot    




sin)AE)(AG(2

GEAEAG 222

= 2 
















sin)AG)(AB(2

BGAGAB 222

 

  

)ADC(ar
3

4
36

bc2a2

4

b

9

ac2b2 2222222








= 

)ABD(ar
3

4
9

bc2a2

9

ac2b2
c

222222
2









 

   4(2b2 + 2c2 – a2) + 9b2 – 2a2 – 2c2 + b2 = 36c2 + 4(3b2 – 3a2) 

   a2 + b2 = 5c2  

 cos = 
)BG)(AG(2

cBGAG 222


 

 AG2 + BG2 – c2 = 
9

ac2b2 222 
+ 

9

bc2a2 222 
– c2= 

9

c5ba 222 
= 0  = 90º 

 

83. Let f(x) = x6 – 2x5 + x3 + x2 – x – 1 and g(x) = x4 – x3 – x2 – 1 be two polynomials. Let a,b,c and d be the 

roots of g(x) = 0. Then the value of f(a) + f(b) + f(c) + f(d) is  

 eku ysa f(x) = x6 – 2x5 + x3 + x2 – x – 1 ,oa g(x) = x4 – x3 – x2 – 1 nks cgqin gSA eku yhft, fd g(x) = 0 ds ewy 

a,b,c ,oa d gS] rc f(a) + f(b) + f(c) + f(d) dk eku D;k gS ? 

(A) –5    (B)  0   (C)  4   (D)  5 

Ans. (B) 

Sol. f(x) = x6 – 2x5 + x3 + x2 – x – 1 = (x2 – x)(x4 – x3 – x2 – 1) + (2x2 – 2x – 1) 

  f(a) = 2a2 – 2a – 1  f(a) + f(b) + f(c) + f(d) = 2(a2 + b2 + c2 + d2) – 2(a + b + c + d) – 4 

 = 2[1 – 2(–1)] – 2(1) – 4 = 0 

 

 

 

 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


   |   KVPY-2019   |   DATE : 03-11-2019   |    STREAM – SB/SX 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : +91-744-3012222, 6635555 | FAX No. : +91-022-39167222 
To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  SSoolluuttiioonn  ppoorrttaall PAGE # 37 

 

84. Let k̂ĵ2î2b,k̂ĵîa 


and k̂ĵî5c 


be the three vectors. The area of the region formed by the 

set of points whose position vectors r


satisfy the equations 5a.r 


and 4|cr||br| 


 is closest to the 

integer   

 eku yhft, fd k̂ĵ2î2b,k̂ĵîa 


rFkk k̂ĵî5c 


 rhu lfn'k gSA og {ks=k tks mu fcUnqvksa ds leqPp; ls 

cuk gS ftudk fLFkfr lfn'k r

lehdj.k 5a.r 


 ,oa 4|cr||br| 


 dks larq"V djrk gS] dk {ks=kQy fuEu esa ls 

fdl iw.kk±d ds lfUudV gS ?  

(A)  4   (B)  9   (C)  14   (D) 19   

Ans. (A) 

Sol.84. 4|cr||br| 


is an ellipsoid with foci c,b


.  

When it is cut by plane 5a.r 


i.e. x + y + z = 5 then we get ellipse with 2a = 4 and 2ae = 14|cb| 


.  

Area of ellipse = ab = 222 eaa2  = 2
4

14
4  = 2  

85. The number of solutions to sin(sin2()) + sin(cos2()) = 2cos 










)cos(

2
 satisfying 0    2is 

 lehdj.k sin(sin2()) + sin(cos2()) = 2cos 










)cos(

2
 ds gyksa dh dqy la[;k tks 0    2dks larq"V djrh gS 

fuEu gSA 

(A)  1   (B) 2     (C)  4   (D) 7   

Ans. (D) 

Sol. 

 sin( – cos2) + sin(cos2) = 2cos 






 

2

cos
 

  2sin(cos2) = 2cos 






 

2

cos
 

  cos 









 2cos–
2

 = cos 






 

2

cos
 

  
2


 – cos2 = 2n ± 

2

cos 
 

 
2

1
– cos2 = 2n ± 

2

cos
 

  1 – 2cos2 = 4n ± cos  

  2cos2 ± cos = 4k + 1 

  2cos2 + cos = 1, 2cos2 – cos  = 1 

  cos = – 1, 
2

1
, 1, –

2

1
  7 solutions 
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86. Let  J =  

1

0

8
dx

x1

x
. Consider the following assertions : 

 .   J > 
4

1
 

 .  J < 
8


 

 Then  

(A) only  is true     (B)  only  is true  

(C) both  and are true   (D)  neither  nor  is true 

eku yhft, J =  

1

0

8
dx

x1

x
. fuEu fuP{k;kRed dFkuksa ij fopkj dhft, : 

 .   J > 
4

1
 

 .  J < 
8


 

 rc  

(A) dsoy  lR; gSA    (B)  dsoy  lR; gSA  

(C) nksuksa  ,oa lR; gSA    (D)  uk rks  vkSj uk gh  lR; gSA 

Ans. (A) 

Sol. 

 x8 < x4 as x  (0, 1)   
48 x1

x

x1

x





  J >  

1

0

4x1

xdx
 

   J >  

1

0

4x1

xdx2

2

1
= 

82

1tan

t1

dt

2

1 1–1

0

2





   J > 

8


 

 Also x8 < 1   1 + x8 < 2  
8x1

x


> 

2

x
   J > 

1

0

dx
2

x
= 

4

1
 

 

87. Let f : (–1, 1)  R be a differentiable function satisfying (f (x))4 = 16(f(x))2 for all x  (–1, 1), f(0) = 0. The 

number of such functions is  

(A)  2    (B) 3     (C)  4   (D)  more than 4 

eku yhft, f : (–1, 1)  R ,d vodyuh; Qyu gS tks fd lHkh x  (–1, 1) ds fy, (f (x))4 = 16(f(x))2, f(0) = 0 dks 

larq"V djrk gSA ,sls Qyuksa dh dqy la[;k D;k gksxh ?  

(A)  2    (B) 3     (C)  4   (D)  4 ls vf/kd  

Ans. (D) 
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Sol. (f '(x))2 = ± 4f(x) 

 Let f(x) is non negative in its domain  

(f '(x))2 = 4f(x)  f'(x) = ± 2 )x(f    )x(f

)x('f
dx =  dx2   (f(x)  0) 

 2 )x(f  = ± 2x (f(0) = 0) 

 )x(f  = ± x f(x) = x2 

so f(x) can be 0 or x2  

proceeding in same way, we can also 

have f(x) = – x2 

Also f(x) = 










0x,x–

0x,x

2

2

 or f(x) = 










0x,x

0x,x–

2

2

 etc  

 

88. For x  R, let f(x) = |sinx| and g(x) = 
x

0

dt)x(f . Let p(x) = g(x) – x
2


. Then  

(A) p(x + ) = p(x) for all x    (B)  p(x + )  p(x) for at least one but finitely many x   

(C) p(x + )  p(x) for infinitely many x   (D)  p is a one-one function 

x  R ds fy,, eku ysa f(x) = |sinx| ,oa g(x) = 
x

0

dt)x(f  gSA eku ysa fd p(x) = g(x) – x
2


, rc  

(A) lHkh x ds fy, p(x + ) = p(x)    

(B)  x ds de ls de ,d ijUrq ifjfer cgqrsd ekuksa ds fy, p(x + )  p(x)  

(C) x ds vuUr ekuksa ds fy, p(x + )  p(x) 

(D)  p ,d ,dSd (one-one) Qyu gSA  

Ans. (A) 

Sol. 

 p'(x) = g'(x) = 


2
 = f(x) –



2
 = |sin x| – 



2
 

  p(x) is not one-one 

 p(x + ) = g(x + ) – 


2
(x + ) 

 = 
x

0

|ts in| dt – 


x2
 – 2 

 = 

x2

–dt|tsin|

x

0

 = g(x) – 


x2
 = p(x) 
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89. Let A be the set of vectors )a,a,a(a 321


satisfying 















 3

1i
i

2
i

2
3

1i
i
i

2

a

2

a
. Then   

(A)  A is empty     (B)  A contains exactly one element 

(C)  A has 6 elements    (D)  A has infinitely many elements   

eku ysa fd A ,sls lfn'k )a,a,a(a 321


 dk leqPp; gS tks fuEu dks larq"V djrs gS  

















 3

1i
i

2
i

2
3

1i
i
i

2

a

2

a
  

rc  

(A)  A ,d fjDr gSA    (B)  A esa ek=k ,d vo;o gSA 

(C)  A esa 6 vo;o gSA    (D)  A esa vuUr vo;o gSA  

Ans. (B) 

Sol.  

 

2

321

8

a

4

a

2

a








  = 

2

a2
1  + 

4

a2
2  + 

8

a2
3  

 16a1
2 + 12a2

2 + 7a3
2 – 16a1a2 – 4a2a3 – 8a1a3 = 0 

   221 a22a22   +  231 a22a22   + (2a2 – a3)2 + 4a3
2 = 0 

  a1 = a2 = a3 = 0 

 

90. Let f : [0, 1]  [0, 1] be a continuous function such that  

   x2 + (f(x))2  1 for all x  [0, 1] and 




1

0
4

dx)x(f  

 Then  

2

1

2

1

2
dx

x1

)x(f
equals  

 eku ysa  f : [0, 1]  [0, 1] ,d lrr~ Qyu bl izdkj gS fd  

   x2 + (f(x))2  1 lHkh  x  [0, 1] ds fy, ,oa  




1

0
4

dx)x(f  

 rc   

2

1

2

1

2
dx

x1

)x(f
 fuEu ds cjkcj gSA  

(A)  
12


   (B)  

15


   (C)  



2

12
  (D)  

10


 

Ans. (A) 
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Sol. 

 

 

y 

1 O 

1 

x 

 

x2 + y2  1 and x, y  [0, 1] 

 
1

0

dx)x(f  = 
4


  area = 

4


 

  y = 2x–1   
2/1

2/1

2x–1

)x(f
 dx = 

2/1

2/1
2x–1

dx
 = 

2/1

2/1

1– xsin  = 
4


 – 

6


 = 

12


 

 

PHYSICS 

91. A metal rod of cross-sectional area 10–4 m2 is hanging in a chamber kept at 20°C with a weight attached to 

its free end. The coefficient of thermal expansion of the rod is 2.5 × 10–6 K–1 and its Young's modulus is 4 × 

1012 N/m2. When the temperature of the chamber is lowered to T then a weight of 5000 N needs to be 

attached to the rod so that its length is unchanged. Then T is 

 vuqizLFk dkV dk {ks=kQy 10–4 m2 okyh /kkrq dh ,d NM+ fdlh d{k esa 20°C rkieku ij yVd jgh gSA NM+ ds eqDr 

fljs ij ,d Hkkj yVdk gqvk gSA NM+ ds rkih; foLrkj dk fLFkjkad 2.5 × 10–6 K–1 gS rFkk ;ax ekikad 4 × 1012 N/m2 

gSaA tc d{k ds rkieku dks T rd de fd;k tkrk gS] rc NM+ ds fljs ij 5000 N dk Hkkj yVdk;k tkrk gS rkfd NM+ 

dh yEckbZ vifjofrZr jgsA rc T dk eku fuEu gSA  

 (A) 15°C  (B) 12°C  (C) 5 °C  (D) 0°C 

Ans. (A) 

Sol. 
yA

F







 

  = 
yA

F
 = 5°C 

  20 – T = 5 

 T = 15°C 
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92. A short solenoid (length  and radius r, with n turns per unit length) lies well inside and on the axis of a very 

long, coaxial solenoid (length L, radius R and N turns per unit length, with R > r). Current I flows in the 

short solenoid. Choose the correct statement: 

 (A) There is uniform magnetic field 0nI in the long solenoid. 

 (B) Mutual inductance of the solenoids is 0r2nN.  

(C) Flux through outer solenoid due to current I in the inner solenoid is proportional to the ratio R/r 

(D) Mutual inductance of the solenoids is 0rRnNL/(rR)1/2 

 ,d NksVh ifjukfydk (ftldh yEckbZ  rFkk f=kT;k r gS vkSj izfr yEckbZ n Qsjsa gSa), tks fd lev{kh; cgqr yEch 

ifjukfydk (ftldh izfr yEckbZ esa N Qsjsa gS vkSj yEckbZ L ,oa f=kT;k R, tgk¡ R > r gSa) ds vanj blds v{k ij j[kh tkrh 

gSA NksVh ifjukfydk esa /kkjk I izokfgr gksrh gSA lgh rF; dk pquko dhft,A  

 (A) yEch ifjukfydk esa ,d leku pqEcdh; {ks=k 0nI  

 (B) ifjukfydkvksa dk vU;ksU; izsjdRo 0r2nN.  

(C) vkarfjd ifjukfydk esa izokfgr /kkjk I ds }kjk ckgjh ifjukfydk esa vfHkokg, vuqikr R/r ds lekuqikrh gSA  

(D) ifjukfydkvksa dk vU;ksU; izsjdRo 0rRnNL/(rR)1/2 

Ans. (B) 

Sol. fs = MiL 

 (n).BL.r2 = MiL 

   L
2

L0 MirNin   

 2
0 rnNM   

93. Consider the wall of a dam to be straight with height H and length L. It holds a lake of water of height  

h(h < H) on one side. Let the density of water be w. Denote the torque about the axis along the bottom 

length of the wall by 1. Denote also as similar torque due to the water up to height h/2 and wall length L/2 

by 2. Then 1/2 (ignore atmospheric pressure) is 

 eku yhft;s ,d cka/k dh lh/kh nhokj dh Å¡pkbZ H vkSj L gSA ;g ,d h(h < H) Å¡pkbZ dh >hy ds ikuh dks ,d fljs 

ij jksd dj j[krk gSA ekusa fd ty dk ?kuRo w gS rFkk nhokj ds vk/kkj dh yEckbZ ds v{k ds ifjr% vk?kw.kZ 1 gSA eku 

yhft;s fd h/2 Å¡pkbZ rFkk L/2 yEckbZ ds ikuh ds }kjk vkjksfir ,d le:i vk?kw.kZ 2 gSA ok;qe.Myh; nkc dks ux.; 

ekurs gq, 1/2 dk eku fuEu gS  

 (A) 2   (B) 4   (C) 8   (D) 16 

Ans. (D) 

Sol. 













h

0

h

0

32

1
3

x

2

x
hgLx].Ldx)[xh(g  

 
6

h
gL

3

  

 

2/h

0

322/h

0

2
3

x

4

hx

2

L
gxdx

2

L
x

2

h
g





























   

 
616

gLh

24162

8gLh

24

1

16

1
h

2

L
g

33
3


















  

 So, 16
2

1 



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94. Two containers C1 and C2 of volumes V and 4V respectively hold the same ideal gas and are connected 

by a thin horizontal tube of negligible volume with a valve which is initially closed. The initial pressures of 

the gas in C1 and C2 are P and 5P, respectively. Heat baths are employed to maintain the temperatures in 

the containers at 300 K and 400 K respectively. The valve is now opened. Select the correct statement  : 

 (A) The gas will flow from the hot container to the cold one and the process is reversible. 

  (B) The gas will flow from one container to the other till the number of moles in two containers are equal  

 (C) A long time after the valve is opened, the pressure in both the containers will be 3P 

 (D) A long time after the valve is opened, number of moles of gas in the hot container will be thrice that of 

the cold one.   

 nks daVsuj C1 rFkk C2 ftudk vk;ru Øe'k% V rFkk 4V gS eas ,d leku vkn'kZ xSl Hkjh gSaA daVsujksa dks okYo ;qDr (tks 

fd 'kq: esa can gS) ,d iryh {kSfrt ufydk ftldk vk;ru ux.; gS ls ,d nwljs ls tksM+k x;k gSA C1 rFkk C2 esa 

izkjfEHkd nkc Øe'k% P rFkk 5P gSA daVsujksa dk rkieku 300 K rFkk 400 K cuk,sa j[kus ds fy, Å"ek L=kksr yxk, x, 

gSA okYo dks vc [kksyk tkrk gSA lgh dFku dk pquko dhft,A  

 (A) xSl xje daVsuj ls BaMs daVsuj dh rjQ tk,xh rFkk ;g izfØ;k mRØe.kh; gksxh  

  (B) xSl ,d daVsuj ls nwlj daVsuj esa rc tk,xh tc rd nksuksa daVsuj esa eksyks dh la[;k leku u gks tk,A  

 (C) okYo [kksyus ds yEcs le; ds ckn nksuksa daVsujksa esa nkc 3P gksxkA 

 (D) okYo [kksyus ds yEcs le; ds ckn xje daVsuj esa eksyksa dh la[;k BaMs daVsuj ds eksyksa dh la[;k ls rhu xquh gksxh  

Ans. (D) 

Sol. PV = n1R 300 and (4V) (5P) = n2R 400  .....(1) 

  gas will move from high pressure to law pressure means C2 to C1 

 after long time final pressureP0 

 P0V = 300R'n 1  and P0(4V) = )400(R'n 2   .....(2) 

 now n1 + n2 = 21 'n'n   

  
400R

VP4

300R

VP

100R

PV5

300R

PV 00   

  = 0
0 P

3

P
P5

3

P
   P0 = P4

4

P16
  

 Now, 

300R

VP

400R

VP4

'n

'n

0

0

1

2   = 3 
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95. Four electrons, each of mass me are in a one dimensional box of size L. Assume that the electrons are-

interacting, obey the Pauli exclusion principle and are described by standing de Broglie waves confined 

within the box. Define  = h2/8meL2 and U0 to be the ground state energy. Then - 

 (A) The energy of the highest occupied state is 16

  (B) U0 = 30

 (C) the total energy of the first excited state is U0 + 9  

(D) The total energy of the second excited state is U0 + 8

pkj bysDVªkWu] ftlesa ls izR;sd dk nzO;eku me gS] L yEckbZ ds ,d foeh; ckDl esa can gSA eku yhft;s fd bysDVªkWu 

vU;ksU;fØ;kghu (non-interacting) d.k gS] rFkk ikWyh (Pauli) ds viotZu fl)kUr dk ikyu djrs gSA ckWDl esa bysDVªkWuksa 

dks ifj:) vizxkeh fM&czkXyh rjaxksa ds :i esa n'kkZ;k tk ldrk gSA eku yhft;s fd  = h2/8meL2 rFkk U0 U;wure 

ÅtkZ (ground state energy) gSA rc  

 (A) loksZPp vf/k"Bk=kh (highest occupied state) dh ÅtkZ 16gSA

  (B) U0 = 30

 (C) izFke mÙksfrt voLFkk dh dqy ÅtkZ U0 + 9  

(D) f}rh; mÙksfrt voLFkk dh dqy ÅtkZ U0 + 8 

Ans. (D) 

Sol. For standing wave n L
2


  

 so P = 
h h

n
2L




 

 So Energy F = 
2 2 2

2

2

e e

P n h
n

2m 8m L
    

 For ground state E =  = u0 

 For first excited state E = 22  = 4u0 

 = u0 + 3 

 For second excited sate E = 32  = 9 

 = u0 + 8 

 

96. A rope of length L and uniform linear density is hanging from the ceiling. A transverse wave pule, 

generated close to the free end of the rope, travels upwards through the rope. Select the correct option   

 (A) The speed of the pulse decreases as it moves up  

(B) The time taken by the pulse to travel the length of the rope is proportional to L  

(C) The tension will be constant along the length of the rope.  

(D) The speed of the pulse will be constant along the length of the rope 

 L yEckbZ rFkk ,d leku js[kh; ?kuRo dh jLlh Nr ls yVd jgh gSA jLlh ds eqDr fljs ij mRiUu ,d vuqizLFk rjax 

Lian (transverse wave pule) jLlh ds Åijh fljs dh vksj xfr djrk gSA lgh dFku dk pquko dhft,A  

 (A) tSls&tSls Lian Åij tkrk gS bldh pky de gksrh tkrh gSA  

(B) Lian dks jLlh dh yEckbZ rd p<+us eas yxk le; L  ds lekuqikrh gSA 

(C) jLlh dh lEiw.kZ yEckbZ eas ruko fu;r gksxk  

(D) Lian dh pky jLlh dh lEiw.kZ yEckbZ esa fu;r gksxhA  

Ans. (B) 
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Sol. xg
gT

V 






  

 here x = distance from lower end  

 Now v2 = gx   v2 = 02 + 2ax 

  u = 0 and a = g/2 (constant) 

 so  t = 
a

x2
  Total time t  L  

97. A circuit constants of a coil with inductance L and an uncharged capacitor of capacitance C. the coil is in a 

constant uniform magnetic field such that the flux through the coil is . At time t = 0, the magnetic field is 

abruptly switched off. Let 0 = 
LC

1
 and ignore the resistance of the circuit. Then,  

 (A) Current in the circuit is I(t) = (/L) cos 0t  

(B) magnitude of the charge on the capacitor is |Q(t)| = 2C0|sin 0t| 

(C) initial current in the circuit is infinite 

(D) initial charge on the capacitor is C0. 

,d ifjiFk eas ,d izsjdRo L dh ,d dq.Myh rFkk C la/kkfjrk dk ,dvukossf'kr la/kkfj=k gSA dq.Myh ,d leku pqEcdh; 

{ks=k esa bl izdkj j[kh x;h gS fd blds ifjr% vfHkHkko (¶yDl) gSA t = 0, le; ij pqEcdh; {ks=k dks vpkud can dj 

fn;k tkrk gSA eku yhft;s dh 0 = 
LC

1
 rFkk ifjiFk ds izfrjks/k dks ux.; ekfu,A rc  

 

 (A) ifjiFk esa /kkjk I(t) = (/L) cos 0t gksxhA  

(B) la/kkfj=k esa vkos'k dk ifjek.k |Q(t)| = 2C0|sin 0t| gksxkA 

(C) ifjiFk esa vkjafHkd /kkjk dk eku vuar gksxkA  

(D) ifjiFk esa vkajfHkd vkos'k C0gksxkA 

Ans. (A) 

Sol. 
q di

L
c dt


  ….. (i) from KVL 

 antiquely L i0 – 0 =  

 i0 = 
L


 

 from (1) 
2

2

q d q
L

c dt


  

  q = q0 sin (0 t) 

  I = q0  cos (0 t) = i0 cos (0 t) 

 i = 
L


 cos (0 t) 
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98. Consider the configuration of a stationary water tank of cross section area A0, and a small bucket as 

shown in figure. 

  
 What should be the speed, v, of the bucket so that the water leaking out of a hole of cross-sectional area A 

(as shown) from the water tank does not fall outside the bucket? Take h = 5m, H = 5m, g = 10 m/s2,  

A = 5 cm2 and A0 = 500 cm2 

 (A) 1 m/s  (B) 0.5 m/s  (C) 0.1 m/s  (D) 0.05 m/s 

 ikuh dh ,d n`<+ Vadh] ftldh vuqizLFk dkV dk {ks=kQy A0 gS, rFkk ,d NksVh ckYVh ds foU;kl ij fopkj dhft,A  

  

 ckYVh dh og pky v D;k gksxh ftlds fy, Vadh ds ,d fNnz, ftldh vuqizLFk dkV dk {ks=kQy A gS (fp=kkuqlkj), ls 

fxjrk gqvk ikuh ckYVh ds ckgj uk fxjs ? h = 5m, H = 5m, g = 10 m/s2, A = 5 cm2 rFkk A0 = 500 cm2 yhft;sA 

 (A) 1 m/s  (B) 0.5 m/s  (C) 0.1 m/s  (D) 0.05 m/s 

Ans. (C) 

Sol. R =  Ve 
2H

g
 = 

2H
2gh 2 hH

g
  

 so velocity V = – 
dR d h

2 H
dt dt

   

 V = – 2
1

H h
2

dh H dh

dt h dt
   …….(1) 

 Now AVe = Rate of flow of volume 

 
0

dh
A 2gh A

dt

 
  

 
 …..(2) 

 from (1) and (2) 

 
0

H A
V 2gh

h A
  = 

1 1
2 10 5

100 10
    m/s 
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99. The circuit below is used to heat water kept in a bucket. 

 fuEu ifjiFk dks ,d ckYVh esa j[ks ikuh dks xje djus esa iz;ksx fd;k tkrk gSA 

  
 Assume heat loss only by Newton's law of cooling, the variation in the temperature of the water in the 

bucket as a function of time is depicted by : 

 Å"ek dk {k; dsoy U;wVu ds 'khryu fu;e ds vuqlkj ekurs gq, ckYVh esa ikuh dk rkieku dk le; ds lkFk ifjorZu 

fuEu esa ls fdl vkjs[k }kjk n'kkZ;k x;k gSA 

 (A)     (B)    

 

(C)     (D)   

Ans. (C) 

Sol. Rate of heat gained by water 

 ms  2 3

1 0 0

dT
i R 4 eAT T T

dt

 
    

 
 

  
32

01
0

4 eATi RdT
T T

dt ms ms


    

 1 2

dT
C C T

dt
  (here C1 and C2 are positive constant) 

 

i

T

1 2T

dT
dt

c c T


   

 1 2

2 1 2 i

C C T1
n t

C C C T




 
 

 C1 – C2 T = (C1 – C2Ti) 2c te
 

 C2 T = C1 – (C1 – C2 Ti) 2c te
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T 

 
Ti 

t 

 
 

100. A bubble of radius R in water of density  is expanding uniformly at speed v. Given that water is 

incompressible, the kinetic energy of water being pushed is : 

 ?kuRo ds ikuh esa R f=kT;k dk ,d cqycqyk osx v ls ,dleku :i ls izlkfjr gks jgk gSA ikuh dks vlaihM~; ekurs gq, 

cqycqys }kjk foLFkkfir (pushed) ikuh dh xfrt ÅtkZ D;k gksxh ? 

 (A) Zero 'kwU;  (B) 2R3v2  (C) 2R3v2/3  (D) 4R3v2/3 

Ans. (B) 

Sol.  

   
 A1v1 = A2v2 

 (4R2)v = (4x2)vx 

 vx = v.
x

R
2

2

 

 so small kinetic energy at x for width dx = dk = 
2

1
 dm (vx

2) 

 dk = 
2

1
[(4x2dx) vx

2] 

     = dxv
x

R
x4

2

1
2

2

2
2














  

 Total kinetic energy 

  k = 




R

2

24

x

dx
vR2dk   k = 













R

24

x

1
vR2  = 2R3v2 
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CHEMISTRY 
101. The product of which of the following reactions forms a reddish brown precipitate when subjected to 

Fehling’s test ?  

 fuEu e’sa dkSu&lh vfHkfØ;k ls cuk mRikn Qsfyax ijh{k.k }kjk yky&Hkwjk vo{ksi cukrh gS  

 

 (A) 
 

 
CuCl,AlCl.anh

HCl,CO

3

      (B) 
 Cl 

O  
+ (CH3CH2)Cd

 
    

 

 (C) 

 CO2H 

 
42

5

BaSOPd,H.2

PCl.1


     (D) 

 
 

OH/Zn.2

O.1

2

3    

Ans. (D) 

Sol. Only Aliphatic aldehydes forms a reddish brown precipitate when subjected to Fehling's test.  

 Dsoy ,fyQsfVd ,fYMgkbZM gh Qsgfyax foy;u ds lkFk yky&Hkwjk vo{ksi nsrs gSA 

 (A) 
 

 
CuCl,AlCl.anh

HCl,CO

3

   

 

C 

H 

O 

 

 

 (B) 
 Cl 

O  
+ (CH3CH2)Cd

 
  

 

O 
  

 (C) 

 CO2H 

 
42

5

BaSOPd,H.2

PCl.1


   

 

C 

H 

O 

 

 

 (D) 
 

 
OH/Zn.2

O.1

2

3   

 

 

H 

O O  
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102. The major products X, Y and Z in the following sequence of transformations  

 Uhps fn, x, :ikUrj.k vuqØe esa eq[; mRikn X, Y ,oa Z gS  

 

 

NH2 

O O 

O 

 

X 
Cº15SOH.conc

HNO.conc

42

3   Y  
NaOH.aq

 Z are  

 

 (A) X = 

 NH2 

O 

  Y = 

 NH2 

O 

NO2 

    

Z = 

 NH2 

O 

NO2 
HO   

 (B) X = 

 H 
N 

O 

  Y = 

 H 
N 

O 
O2N    

Z = 

 NH2 

O2N 

   

 

 (C) X = 

 NH2 

O 

   Y = 

 NH2 

O 

O2N 

   

Z = 

 NH2 

O 

O2N 
OH 

 

  

 (D) X = 

 H 
N 

O 

  Y = 

 
H 
N 

O 

NO2 

    

Z = 

 

NH2 

NO2 

   

Ans. (B) 

Sol. 

 

NH2 

O O 

O  NH 

O 

X 

 3

2 4

Conc. HNO

Conc. H SO 15 C

(Nitration)


  

  NH 

O 
O2N Y 

 

           aq. NaOH

(Hydrolysis)


 NH2 

O2N 
Z 
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103. In the following reaction, P gives two products Q  and R, each in 40% yield.  

 

 

OMe 

P 
(MW = 210)  

OH,Zn.2

O.1

2

3   

%40

Q  + 

%40

R   

 If the reaction is carried out with 420 mg of P, the reaction yields 108.8 mg of Q. The amount of R 

produced in the reaction is closest to  

 fuEu vfHkfØ;k esa P nks mRikn Q rFkk R nsrk gS] izR;sd 40% yfC/k esa nsrk gS  

 

 

OMe 

P 
(MW = 210)  

OH,Zn.2

O.1

2

3   

%40

Q  + 

%40

R   

 ;fn 420 mg of P ls vfHkfØ;k djkus ij 108.8 mg Q feyrk gS] rks vfHkfØ;k esa cus R dk fudVre eku D;k gS\  

 (A) 97.6 mg   (B) 108.8 mg  (C) 84.8 mg  (D) 121.6 mg  

Ans. (C) 

Sol. 

 

OMe 

 

OH,Zn.2

O.1

2

3   

 

C 

H 

O 

OMe 

 + 

 

C 

H 

O 

 
                     Q         R

 

 Given 

 Moles =  
3420 10

210


  

 Let Moles of R produced = 
30.4 420 10

210

 
 

 Wt. of R produced = 
30.4 420 10

210

 
 × 106 g = 84.8 mg 

 Mole of Q produced = 
30.4 420 10

210

 
 

 Wt. of Q produced = 
30.4 420 10

210

 
 × 136 g = 108.8 mg 

 

 

C 

H 

O 

OMe 
 

+  

 

C 

H 

O 

 
       Q   R 
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104. Solubility products of Cu and Ag2CrO4 have almost the same value (~4 × 10–12). The ratio of solubilities of 

the two salts (CuI:Ag2CrO4) is closest to         

 Cu rFkk Ag2CrO4 ds foys;rk xq.kuQy dk eku yxHkx leku (~4 × 10–12) gSA nksuksa yo.kksa dh foys;rk dk vuqikr 

(CuI:Ag2CrO4) fdlds fudVre gS \  

 (A) 0.01   (B) 0.02   (C) 0.03  (D) 0.10  

Ans. (B) 

Sol. For Cu
11 SS

Cu Cu I     

 Ksp(Cu) = 2
1S  = 4 × 10–12   S1 = 2 × 10–6 

 For Ag2CrO4 Ag2CrO4

2 2

2
4

2S S

2Ag CrO    

 Ksp(Ag2CrO4) = 3
2S4  = 4 × 10–12  S2 = 10–4 

 So, 
6

1
4

2

S 2 10
0.02

S 10






   

 

105. Given that the molar combustion enthalpy of benzene, cyclohexane, and hydrogen are x, y and z, 

respectively, the miolar enthalpy of hydrogenation of benzene to cyclohexane is  

 ;fn csathu] lkbDyksgsDlsu ,oa gkbMªkstu dh eksyj ngu ,UFkSYih Øe'k% x, y rFkk z, gS] rc csathu dh lkbDyksgsDlsu esa 

gkbMªkstuhdj.k dh eksyj ,UFkSYih D;k gksxh \  

 (A) x – y + z   (B) x – y + 3z  (C) y – x + z  (D) y – x + 3z  

Ans. (B) 

Sol. 

 

+3H2 

Benzenl Cyclohexane 

 

 HHydrageneration 

   

106. Among the following, the pair of paramagnetic complexes is       

 (A) K3[Fe(CN)6] and K3[CoF6]   (B) K3[Fe(CN)6] and [Co(NH3)6]Cl3   

 (C) K4[Fe(CN)6] and K3[CoF6]   (D) K4[Fe(CN)6] and [Co(NH3)6]Cl3   

 fuEu esa ladqyksa dk vuqpqacdh; ;qXe D;k gS \  

 (A) K3[Fe(CN)6] rFkk K3[CoF6]   (B) K3[Fe(CN)6] rFkk [Co(NH3)6]Cl3   

 (C) K4[Fe(CN)6] rFkk K3[CoF6]   (D) K4[Fe(CN)6] rFkk [Co(NH3)6]Cl3   

Ans. (A) 

Sol. K3[Fe(CN)6]  Fe3
+3=d5=t2g

2,2,1, eg0,0 

 K3[CoF6]  Co+3=3d6Þt2g
2,1,1, eg1,1 

 Both are paramagnetic 
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107. The major products X and Y in the following sequence of transformations  

 
 

 

3

1. oleum

2. molten NaOH,

3. H O


  X 



 

OH.3

CO.2

NaOH.1

3

2

 Y are  

 uhps fn, x, :ikUrj.k vuqØe esa  

 
 

 

3

1. oleum

2. molten NaOH,

3. H O


  X 



 

OH.3

CO.2

NaOH.1

3

2

 Y  

 eq[; mRikn X ,oa Y gSa  

 (A) X = 

 SO3H HO 

  Y = 

 SO3H HO2C 

  

 (B) X = 

 OH 

   Y = 
 CO2H 

   

 (C) X = 

 SO3H 

HO 

   Y = 

 CO2H 

HO 

   

 (D) X = 

 OH 

   Y = 

 CO2H 

HO 

  

Ans. (D) 

Sol. 
 

 
 

oleum.1

 

 SO3H 

 3

Molten NaOH,

H O




 

 OH 

X 

  

 OH 

 

2

3

1. NaOH

2. CO

3. H O



 

 OH 

COOH 

  
 

108. 3.0 g of oxalic acid [(CO2H)2.2H2O] is dissolved in a solvent to prepare a 250 mL solution. The density of 

the solution is 1.9 g/mL. The molality and normality of the solution. Respectively, are closest to 

 (A) 0.10 and 0.38  (B) 0.10 and 0.19  (C) 0.05 and 0.19  (D) 0.05 and 0.09  

 vkWDtSfyd vEy [(CO2H)2.2H2O] ds 0.3 g dks ,d foyk;d esa ?kksydj 250 mL foy;u cuk;k x;kA foy;u dk 

?kuRo 1.9 g/mL gSA foy;u dh fudVre eksyyrk ,oa ukeZyrk Øe'k% gS      

 (A) 0.10 rFkk 0.38  (B) 0.10 rFkk 0.19  (C) 0.05 rFkk 0.19  (D) 0.05 rFkk 0.09  

Ans. (C) 

Sol. Mass of solution = d" × v" = 1.9 × 250 = 475 gram 

 Mass of solvent = (475 – 3) = 472 gram 

 Molality = 
3 1000

126 472




 = 0.05 

 Normality = 
3 1000

63 250




 = 0.19 
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109. In a titration experiment, 10 mL of an FeCl2 solution consumed 25 mL of a standard K2Cr2O7 solution to 

reach the equivalent point. The standard K2Cr2O7 solution is prepared by dissolving 1.225 g of K2Cr2O7 in 

250 mL water. The concentration of the FeCl2 solution is closest to      

 [Given : molecular weight of K2Cr2O7 = 294 g mol–1]  

 ,d vuqekiu iz;ksx esa FeCl2 foy;u dk 10 mL rqY; fcUnq ikus ds fy, ekud K2Cr2O7 foy;u dk 25 mL mi;ksx 

djrk gSA 250 mL ikuh esa 1.225 xzke K2Cr2O7 ?kksydj ekud K2Cr2O7 foy;u cuk;k x;k gSA FeCl2 foy;u dh 

fudVre lkanzrk gSA  

 [fn;k gqvk gS : K2Cr2O7 dk vkf.od Hkkj gS : 294 g mol–1]  

 (A) 0.25 N   (B) 0.50 N  (C) 0.10 N  (D) 0.04 N  

Ans. (A) 

Sol. Molarity of K2Cr2O4 = 
1.225 1000

294 250




 = 0.0167  

 

6 3
2 2 3 3

2 7
VF 1 VF 6

Fe Cr O Fe Cr

 
   

 

   

 Mili Eq. Fe2+ = mili eq. of Cr2O7
2–  

   [M × 10]1    = [0.016 × 25]6 

  M = 0.25 

 For FeCl2 concentration = 0.25 N  

  

110. Atoms of an element Z form hexagonal closed pack (hcp) lattice and atoms of element X occupy all the 

tetrahedral voids. The formula of the compound is         

 ,d ;kSfxd esa rRo Z ds ijek.kq "kVdks.kh; ladqy tkyd (hexagonal closed pack (hcp) lattice) cukrs gSa rFkk rRo X 

ds ijek.kq lHkh prq"Qydh; fjfDr;k¡ ysrs gSA ;kSfxd dk lw=k D;k gS \   

 (A) XZ   (B) XZ2   (C) X2Z   (D) X4Z3 

Ans. (C) 

Sol. Z = 6[in hcp packing] 

 X = 12[in tetra hedral void] 

So formula X2Z 
   

BIOLOGY 
 

111. In a population NAA and Naa are the number of homoxygous individuls of allele 'A' and 'a', respectively, and 

NAa is the number of heteroxygous individuals. Which one of the following options is the allele frequency of 

'A' and 'a' in a population with NAA = 90, NAa = 40 and Naa = 70?  

 (A) A = 0.55 and a = 4.5    (B) A = 0.40 and a = 060  

 (C) A = 0.35 and a = 0.65   (D) A = 0.25 and a = 0.75 

 fdlh vkcknh esa] NAA vkSj Naa Øe'k% vyhy 'A' vkSj 'a' ds le;qXeth (heteroxygous) tcfd NAA = 90,  

NAa = 40 vkSj Naa = 70 gS rks fuEu esa ls dkSulk fodYi bl vkcknh esa 'A' vkSj 'a' dh vyhy vko`fÙk ds fy, lgh gS\  

 (A) A = 0.55 vkSj a = 4.5    (B) A = 0.40 vkSj a = 060  

 (C) A = 0.35 vkSj a = 0.65   (D) A = 0.25 vkSj a = 0.75 

Ans. (A) 
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112. A newly discovered organism possesses a gentic material with a new base composition consisting of the 

sugar and phosphate backbone as found in existing natural DNA. The five novel bases in this gentic 

material-namely, P, Q, R, S, T – are heterocyclic structures with 1, 1, 2, 2 and 3 rings, respectively. 

Assuming the new DNA forms a double helix of uniform width, which one of the following would be the 

most appropriate base pairing? 

 (A) P with Q: R with T: S with T   (B) P with T: R with S: Q with T 

 (C) P with S: Q with R: S with T   (D) P with Q: R with S: S with T 

 ,d uo vUosf"kr tho ds thuh inkFkZ esa ,d u;k {kkj (base) ik;k x;k vkSj bldh 'kdZjk ,oa QkWLQsV dh jh<+ 

(backbone) lajpuk fo|eku izkÑfrd DNA ds tSlh gh gSA bl vkuqokaf'kd inkFkZ esa ik¡p u, {kkjksa P, Q, R, S, T dh 

fo"kepØh; lajpkvksa esa Øe'k% 1, 1, 2, 2 vkSj 3 oy; (rings) gSA ;fn ekuk fy;k tk, fd u;k DNA ,d leku pkSM+kbZ 

okyh f}dqaMyh cukrk gS rks fuEu esa ls dkSulk fodYi csl ;qXeksa ds izko/kku dk lcls mfpr rjhdk gS\ 

 (A) P ds lkFk Q: R ds lkFk T: S ds lkFk T   (B) P ds lkFk T: R ds lkFk S: Q ds lkFk T 

 (C) P ds lkFk S: Q ds lkFk R: S ds lkFk T   (D) P ds lkFk Q: R ds lkFk S: S ds lkFk T 

Ans. (B) 

 

113. Amino acid analysis of two globular protein samples yielded indentical composition per mole. Which one of 

following characteristics is necessarily indentical for the two proteins? 

 (A) Disulphide bonds    (B) Primary structure 

 (C) Molecular mass    (D) Three-dimensional structure 

 nks xksykdkj (globular) izksVhu ds uewuksa dk vehuksa vEy fo'ys"k.k djus ij izkIr gqbZ izfr eksy cukoV vfHkUu 

(indentical) gSA fuEu esa ls dkSulh ,d fof'k"Vrk bu nksuksa izksVhUl ds fy, vfuok;Z :i ls vfHkUu gS\ 

 (A) MkblYQkbM ca/k    (B) izkFkfed lajpuk 

 (C) vkf.od nzO;eku    (D) f=kfoeh; lajpuk 

Ans. (C) 

 

114. Which of the following conversions in glycolysis is an example of substance level photophoryation? 

 (A) Glyceraldehyde-3-phosphate to 1.3-bisphosphoglycerate 

 (B) 1.3-bisphosphoglycerate to 3-phosphoglycerate 

 (C) Fructose-6-phosphate to fructose-1.6-bisphosphate 

 (D) Glucose-6-phosphate to fructose-6-phosphate 

 XykbZdkWfyfll esa gksus okyk fuEu esa ls dkSulk ifjorZu] vfHkdeZd Lrj (substance level) ds QkWLQksjhyslu dk 

mnkgj.k gS\ 

 (A) fXyljfYMgkbM-3-QkWLQsV ls 1.3-fclQkWLQksfXyljsV 

 (B) 1.3-fclQkWLQksfXyljsV ls 3-QkWLQksfXyljsV 

 (C) ÝDVkst-6-QkWLQsV ls ÝDVkst -1.6-fclQkWLQsV 

 (D) Xywdkst-6-QkWLQsV ls ÝDVkst-6-QkWLQsV 

Ans. (B) 
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115. A plant heterxygous for height and flower colour (TtRr) are selfed and 1600 of the resulting seeds are 

planted. If the distance between the loci controlling height and flower colour is 1 centimorgan, then how 

many offspring are expected to be short with white flower (ttrr)? 

 ikS/ks dh yEckbZ vkSj Qwyksa ds jax (TtRr) ds fy, fo"ke;qXeth ,d ikS/ks dk Lo ladj.k&djkus ij izkIr chtksa 1600 dks 

jksfir fd;k tkrk gSA ;fn Å¡pkbZ vkSj Qwyksa ds jax dks fu;af=kr djus okyk thu&fcUnq LFkkuksa (loci) ds chp dh nwjh 1 

lsaVhekWxZu gS rks bl Lo ladj.k ls de Å¡pkbZ vkSj lQsn Qwyksa (ttrr) okyh fdruh larfr;k¡ visf{kr gS? 

 (A) 1   (B) 10   (C) 100   (D) 400 

Ans. (A) 

 

116. Which one of the following will be the ratio of heavy, intermedicate and light bands in meselson and stahl’s 

experiemtn after two generation if DNA replication were conservative ? 

 ;fn DNA çfrdr̀h;u (replication) dh çfØ;k laj{kh (conservative) çdkj dh gks rks eslsYlu vkSj LVky ds ç;ksxksa es 

nks ihf<+;ksa ds ckn DNA ds Hkkjh] ladfjr (intermediate) vkSj gYds ca/kksa dk vuqikr Øe’'k% fuEu esa ls dkSu lk gS \ 

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

Ans. (B) 

 

117. Given the graph bellow, the interaction between species 1 and 2 can be classified as 

  
(A) amensalism  (B) consensalism (C) mutualism  (D) competition  

 uhps fn;s x, vkjs[kksa ds vk/kkj ij çtkfr;ksa 1 vkSj 2 ds e/; ikjLifjd vU;ksU;fØ;k (interaction) dk lgh çdkj fuEu 

esa ls dkSu lk gS \  

  

 (A) varjtkrh; ijthfork (amensalism)  (B) lgHkksftrk (consensalism)  

 (C) lgksidkfjrk (mutualism)   (D) Li/kkZ (competition)  

Ans. (B) 
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118. The additional nuclear ploidy levels found in a diploid angiopsperm speices in full bloom copared to its 

vegetative state are 

 (A)1 N & 2N  (B) 2N & 3N  (C) 3N & 4N  (D)1N & 3N  

 fuEu esa ls dkSu lk fodYi ml Iyk;Mh ;qXe dks n'kkZrk gS tks fdlh iq”"ih ikni çtkfr dh dkf;d (vegetative) voLFkk 

dh Iyk;Mh dh rqyuk esa iw.kZ iq”"iu (full bloom) ds nkSjku ik;h tkus okyh vfrfjDr ukfHkdh; Iyk;Mh dks n’'kkZrk gS \ 

 (A)1 N vkSj 2N  (B) 2N vkSj 3N  (C) 3N vkSj 4N  (D)1N vkSj 3N  

Ans. (D) 

 

119. The bill sizes in a bird species of seed crackers from West Africa shows a bimodal distribution. Their most 

abundant food sources are two types of marsh plants that produce hard and soft seeds, consumed 

preferentially by the large and small billed birds respectively. This bimodal distribution of bill sizes is a likely 

consequence of 

 (A) directional selection    (B) stabilizing selection 

 (C) distruptive selection    (D) sexual selection  

 If'’pe vÝhdk esa ikbZ tkus okyh cht&rksM+d (seed crackers) i{kh dh çtkrh ds pkasp dh eki (bill siz) f}cgqyd  

(no,pfs;) forj.k fn[kkrh gSA bu if{k;ksa dks [kkus ds fy, çpqj L=kksr nks nynyh; ikS/ks (marsh plant) gS tks dBksj vkSj 

eqyk;e cht mRié djrs gS ftUgsa Øe’'k% yach vkSj NksVh pkasp okys i{kh ilan djrs gSA pksap dh eki dk ;g f}cgqyd 

forj.k fuEu esa ls fdldk laHkkfor urhtk gks ldrk gS \ 

 (A) fn’'’kkRed (directional) p;u   (B) fLFkjhdj.k (stabilizing) p;u  

 (C) fo?kVudkjh (distruptive) p;u   (D) ySafxd p;u  

Ans. (C) 

 

120. The containers X and Y have 1 litre of pure water and 1 litre of 0.1 M sugar solution, respectively. Which 

one of the following statementys would be CORRECT regarding their water potential () and osmotic 

potential (s)? 

 (A) Both  and s are zero in X   (B) Both  and s are zero in Y 

 (C)  in X is zero and s in Y is negative (D)  in X is negative and s in Y is zero 

 nks crZuksa X rFkk Y esa Øe’’'k% 1 yhVj ‘'kq) ty vkSj 1 yhVj 0.1 M ‘'kdZjk foy;u gSA buds ty foHko () vkSj 

ijklj.k foHko (s) ? 

 (A) X esa  vkSj  nksuksa gh 'kwU; gh 'kwU; gSaA  (B) Y esa  vkSj s nksuksa gh 'kwU; gSA  

 (C) X esa  ‘'kwU; gS rFkk Y esa s _.kkRed gSA (D) X esa  _.kkRed rFkk Y esa s 'kwU; gSA 

Ans. (C) 
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