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PAPER  

PART-A: 
PHYSICS 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. 2 2 4 2 4 1 1 2 2 1 

Q.No. 11 12 13 14 15 16 17 18 19 20 

Ans. 1 3 2 1 2 1 3 3 2 4 

Q.No. 21 22 23 24 25 26 27 28 29 30 

Ans. 0005 0008 0045 0003 0029 0006 0008 0045 0010 0004 

PART-B: 
CHEMISTRY 

Q.No. 31 32 33 34 35 36 37 38 39 40 

Ans. 3 3 4 3 1 2 3 2 1 4 

Q.No. 41 42 43 44 45 46 47 48 49 50 

Ans. 3 3 3 2 3 4 4 3 2 3 

Q.No. 51 52 53 54 55 56 57 58 59 60 

Ans. 0002 0006 0002 0003 0001 0060 0007 0011 0005 0002 

PART-C: 
MATHS 

Q.No. 61 62 63 64 65 66 67 68 69 70 

Ans. 2 4 2 2 4 2 4 3 1 4 

Q.No. 71 72 73 74 75 76 77 78 79 80 

Ans. 3 1 3 4 4 3 2 3 2 1 

Q.No. 81 82 83 84 85 86 87 88 89 90 

Ans. 0001 0000 0001 0016 0002 0000 0002 0001 0064 0018 

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER 

 

PART-A: PHYSICS  
 

1.
2x(e )xdx  

 x
2
 = t 

 2x dx = dt 

 xdx = 
2

dt
 

  
2

e

2

dt
e

t
t = c

2

e
2x

  

 

2.  

   

 AB = 22 44  = 4 2 . 

 

3. All of the above  

 lHkh lgh gSA 

 

4.  dx
xcos

xsin
2

 =  







dx

xcos

xsin
.

xcos

1
 

=    cxsecdxxtan.xsec  

 

5. All of these   

 mijksDr lHkh 

6. Component of A


 along B


 is  

 B


 ds vuqfn'k dk A


 ?kVd gSA  

 
B

B.A

|B||A|

B.A
AcosA










  

    
  2 2

ˆ ˆ ˆ ˆ3i 4 j i j 3 4

ˆ ˆi j 1 1

  
 

 

7

2
  

 

7. y = mx + c 

 y = (–tan 37º) x + 10 

 y = – 
4

3
 x + 10  3x + 4y = 40 

 

8. 4x – 3y + 6 = 0 

  3y = 4x + 6 

  y = 
3

4
x + 2 

 y = mx + c 

 m = 
3

4
, c = 2 

 tan = 
3

4
   = 53º 

 

9. y = x2 sinx3    

  ydx
2 3sinx x dx     

Let ekuk u = x3    du = 3x2 dx   

   
sin

3

x dx
  = 

1

3
 (–cosx) + C  

= – 
1

3
cosx3  + C    

 

10. Since 3B A


, so both are parallel. 

 pwafd 3B A


, vr% nksauks lfn'k lekUrj gSA 

 

11. 
t

1

dt

ntd

dt

dy



, 

3

2–

t

2–

dt

)t(d

dt

dx
  

 
2t

2–

dy

dx
  at t =1  

dy

dx
 = –2  

 

12. cos 300° = cos(360° – 60°) = 
2

1
 

 sin (240°) = 
2

3–
  

 tan 135° = –1 

   

13. ĵ4–î3A 


, 
5

ĵ4
–

5

î3
Â  , vector of 

magnitude 10 along A


 is 10 Â   

= 














5

ĵ4
–

5

î3
10 = ĵ8–î6   

 ĵ4–î3A 


, 
5

ĵ4
–

5

î3
Â  ,   

lfn'k A


 dh fn'kk esa 10 ifjek.k dk lfn'k gSA  

10 Â  = 














5

ĵ4
–

5

î3
10 = ĵ8–î6  
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14. 
dx

e6d x4–x2








=  6(2x – 4) x4–x2

e  

 = 6(2 × 2 – 4) 8–4e  = 0 

 

15.  







dx

x

1
–x3  

4

x4

– lnx + c   

 

16. 

xcosx4

xsin–
  

 

17. 
dx

dy
is the slope of y = f(x) graph. 

 at C, slope of the Tangent is negative   

 y = f(x) ds xzkQ dh fcUnq C ij izo.krk 
dx

dy
 gSA  

 ;s _.kkRed gS   

  

18.  dxx 2/3–  

 = C

1
2

3–

x
1

2

3
–







 

 = C
x

2–
   

 

19. 
 





2/

0
2

dcos.sin2
  

= 






2

0

d
2

2sin
= 

2/

04

2cos
–







 

= 
 

4

0cos–2/2cos– 
 

 = 
 

2

1

4

1–1––
  

 

20. y = 4x3     

 y = mx + c 

 m = 3  positive 

      c = 4  positive 

  graph '4' is correct 

 

 

 

21. f(x) = 3 sinx + 4 cos x 

 f(x) = 3 cosx – 4 sin x = 0 

 tanx =  x = 37º 

 f(x) = –3 sinx – 4 cosx 

 f(x) < 0 for x = 37º  

 x = 37º is point of maxima    

vf/kdre gksxk 

 Maximum value of f(x) = 3 sin37º + 4 

cos37º = 3 × 
3

5
 + 4 × 

4

5
 = 5 

 Qyu dk vf/kdre eku f(x) = 3 sin37º + 4 

cos37º = 3 × 
3

5
 + 4 × 

4

5
 = 5 

 

22.   

1

1–

52 dx3x6–x3  

  11–

63

x3
6

x6
–

3

x3
  

 = x
3
 – x

6
 + 3x  

 = [(1 – 1 + 3) – (–1–1–3)] = 8 Ans.  

 

23. ˆ ˆA i j 


 

 ˆB i


 

 cos = 
A.B 1 0

2A B




 

   

  = 45° 

 

24.  

 1–2–k̂

01–1

012

k̂ĵî

  

 = k̂3–  

 BA


  = 3  

 

25. 09–x6x3
dx

dy 2   

 x
2
 + 2x – 3 = 0  (x + 3)(x – 1) = 0 

 x = –3, x = 1  

 f(–3) = 29,   f(1) = –3 

 (maximum)   (minimum) 
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26. 

 

 

W E 

N 

S 

 

 No. of vectors added = 
360º

30º
 = 12 

tksM+s x;s lfn'kksa dh la[;k = 
360º

30º
 = 12 

 Each of length 50m  

 izR;sd dh yEckbZ 50m gSA 

 Total length dqy yEckbZ = 50 × 12 = 600 m. 

 

27. a = 3t2 

 

v

0

dv  = 

2

2

0

3 t dt  

 v = 8 m/s. 

 

28. 
9

0

ydx = area under  

 y = f(x) from x = 0 to x = 9 

 
9

0

ydx  = Area = 
2

1
× 6 × 20 – 

2

1
 × (9 – 6) × 

10 = 45 Ans 
 

29.  

 

1068|R| 22 


 

8 


14 – 8 = 6   

30. g(2) = 1
1–2

1
  

f(g(2))  f(1) = 2+1+1 = 4 

 

-------------------------------------------------------------- 

PART-B: CHEMISTRY 
 

31. Moles of O2–  =  
2

1

16

8
   mole 

 Number of O2– ions =  
2

1
× N

A
  

 Total Charge on O2–  

 = 
2

1
 × N

A
 × 2e = N

A 
e.  

gy. O2– ds eksy =  
2

1

16

8
   eksy 

 O2– vk;uksa dh la[;k = 
2

1
 × N

A
  

 O2– ij dqy vkos'k =  
2

1
× N

A
 × 2e = N

A 
e 

 

32. (ii) 1 pascal < 1 torr < 1 cm of Hg < 1 bar < 

1 atm  (1 ikLdy < 1 VkWj < Hg dk 1 cm < 1 

ckj < 1 ok;qeaMy½ 

 (iv) 106 J = 1 MJ = 103 KJ. 

 

33. (1) Mole of CO2 = 2 

  Mass of CO2 = 2 × 44 = 88 g 

 (2) Number of moles of CH3COOH  

 = 1.2044 × 1024 

  Mass of CH3COOH  

 = 

24

A

1.2044 10

N

 
  
 

 × 60 = 120 g 

 (3) Moles of NH2CONH2 = 3 

  Mass of NH2CONH2  

  = 3 × 60 = 180 g. 

 (4) 80 g of CaCO3 

 Clearly, (4) option has least mass. 

gy. (1) CO2 ds eksy = 2 

  CO2 dk nzO;eku = 2 × 44 = 88 g 

 (2) CH3COOH ds eksyksa dh la[;k  

 = 1.2044 × 1024 

  CH3COOH dk nzO;eku  

 =

24

A

1.2044 10

N

 
  
 

  × 60 = 120 g 

 (3) NH2CONH2 ds eksy = 3 

  NH2CONH2 dk nzO;eku  

 = 3 × 60 = 180 g. 

 (4) 80 g CaCO3 

 Li"Vr%] (4) fodYi esa nzO;eku lcls de gSA 
 

34. For both SO2 & O3, Atomicity  

 = total number of atoms in 1 molecule = 3. 

gy. SO2 & O3 nksuksa ds fy, ijek.kqdrk  

 = 1 v.kq esa ijek.kqvksa dh dqy la[;k = 3. 
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35. [ Molecular weight of CuSO
4
. 5H

2
O  

 = 63.5 + 32 + 64 + 90 = 249.5] 

 6 × 1023  molecules has weight = 249.5 g 

 1 × 1022  molecules has weight  

 =  

22

23

249.5 1 10

6 10

 


= 41.58 × 10–1  

 = 4.158  4.1 g.    

gy- [ CuSO
4
. 5H

2
O dk v.kqHkkj  

 = 63.5 + 32 + 64 + 90 = 249.5] 

 6 × 1023  v.kqvksa dk Hkkj = 249.5 g 

 1 × 1022  v.kqvksa dk Hkkj = 

22

23

249.5 1 10

6 10

 


  

 = 41.58 × 10–1 = 4.158  4.1 g.  

 

36. For a photon, (,d QksVksu ds fy,)  

 E =


hc
  = h=  hc    

 

37. 34 = M
X
 + 2   M

X
 = 32 g/mol 

  M
XO3

 = 32 + 3 × 16 = 32 + 48 = 80 g/mol. 

 

38. r0 = 
2

2
0 0

4K Ze

M v
 and rFkk   

2

r0 = 
2

2
0

4K Ze

M v
 

  r0 v0
2 = 

2

r0  v2   

  v = 02 v
 

39. Volume fraction =  
Volume of nucleus

Total vol. of atom
 

 
= 

13 3

8 3

(4 /3) (10 )

(4 /3) (10 )








 = 10–15  

gy- vk;ru izHkkT; = 
ukfHkd dk vk;ru

ijek.kq dk dqy vk;ru
  

 =

13 3

8 3

(4 /3) (10 )

(4 /3) (10 )








  = 10–15 

 

40. For photoelectric effect to take place,  

 E
light

   W  
0

hch





or 0   .  

 Here  
0 1

hc 2hc


 


0 
=  1

2


 

gy- izdk'k oS|qrh; izHkko ?kfVr gksus ds fy;s]  

 E
light

   W  
0

hch





or 0   .   

 tgk¡ ij 
0 1

hc 2hc


 
 

0 
= 1

2



 

 

41. (3) 1-Chloro-3-(dichloromethyl)-5-

(trichloromethyl)cyclohexane 

(3) 1-Dyksjks-3-( MkbZDyksjksesfFky)-5-

(VªkbZDyksjksesfFky)lkbDyksgsDlsu 

 

42.  

 2–Fluorohex–2–en–4–yne  

 2–¶yksjksgsDl–2–bZu–4–vkbZu 

 

43. (3) 3-Chloro-5-hydroxybenzenecarbonyl 

chloride. 

 (3) 3-Dyksjks-5-gkbMªksDlhcsUthudkcksZfuy DyksjkbM 

 

44. (2) 3-Mercapto-2-methylpent-4-enoic acid 

 (2) 3-ejdsIVks-2-esfFky isUV-4-buksbd vEy 

 

45. (3) Dimethyl amine 

 (3) MkbZesfFky ,ehu 

 

46. (4) Ester (,LVj) 
 

47. Correct IUPAC name of 

 

CH3–C–CH2–CH3 

CH3 

C2H5 

 

 is 3,3-Dimethylpentane. 

 

 

CH3–C–CH2–CH3 

CH3 

C2H5 

 dk lgh IUPAC uke  

 3,3-MkbZesfFkyisUVsu gSA 
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48.    
 (3–Bromocarbonyl–5–

chlorocarbonyl)phenyl ethanoate. 

 (3–czkseksdkcksZfuy–5–DyksjksdkcksZfuy)Qsfuy 

,Fksuks,V 

 
49. (2) N, N-Diethyl-2,3-diethylpentanamide 

 (2) N, N-Mkb,fFky-2,3-Mkb,fFkyisUVsukekbM 

 

50.   

 (Diphenylbenzene-1,3-dicarboxylate) 

 (MkbQsfuycsUthu-1,3-MkbdkcksZfDlysV) 
 

 

51. Moles of D
2
O =  

5

1

20

4
    

 No. of neutrons in D = 1 and in oxygen = 8  
 So, total no. of neutrons in 1 mole D

2
O = 10 

N
A
   

 Now, in  
5

1
moles D

2
O, no. of neutrons = 10 

N
A
  

5

1
 = 2 N

A
 
  

 
D

2
O ds eksy =  

5

1

20

4
    

 D esa U;wVªkWuksa dh la[;k  = 1 rFkk vkWDlhtu esa 

U;wVªkWuksa dh la[;k = 8  

 vr%] 1 eksy D
2
O esa dqy U;wVªkWuksa dh la[;k  

 = 10 N
A
  

 vc]  
5

1
eksy D

2
O esa U;wVªkWuksa dh la[;k  

 = 10 N
A
   

5

1
= 2 N

A
  

 

52. N2, CN–, Si, CO, O2
2+, C2

2–  

 (all 6 contain 14 electrons) 

 N2, CN–, Si, CO, O2
2+, C2

2–  

 (lHkh 6] 14 bySDVªWku j[krs gSaSA)  

 

53. 
p(e /m)

(e /m)
 = 

e / m

2e / 4m
 =  

2

1
= 

x

y
 

 So, ratio (vr%] vuqikr) = 2  

 
54. 3.6 = 1.2 × (A)1/3 

  3 = (A)1/3 

  27 = A  

  Ans.  
9

27
= 3. 

 
55. Let the power be x watts. 
 No. of photons emitted per second × 

Energy of 1 photon = Total energy 

  3.125 × 1018 × 
12400

6200
 = –19

x

1.6 10
 

  x = 1 

gy- ekuk fd 'kfDr x okWV gSA 

 izfr lsd.M mRlftZr gksus okys QksVksuksa dh la[;k 

× 1 QksVksu dh ÅtkZ = dqy ÅtkZ  

  3.125 × 1018 ×  
12400

6200
 = –19

x

1.6 10
 

  x = 1 
 

56. Methyl format  esfFky QkWesZV 

 

H–C–O–CH3 

O 

 

 

57. 

 

CH3 

O 

 

 

58. 

 
NH2 

OH 
HO 

N 

N 

CH3 

CH3 

S 

OH 

3º 

3º 

1º 

 

 x = 2 
 y = 9 
 x + y = 11  
 

59. 
 

 
 
 
60. i & ii 
 have four DU and general formula is CnH2n–

6. 

gy- i & ii 

 ;kSfxdksa ds fy, DU pkj gS o lkekU; lw=k 

CnH2n–6 gSA 
 

-------------------------------------------------------------- 
 

PART-C: MATHEMATICS  
 

61. x = 2 + i      

 (x – 2)2 = i2     x2 – 4x + 5 = 0   

 Now  vc x3 – 5x2 + 9x + 2 

 = (x – 1)(x2 – 4x + 5) + 7  = 0 + 7 = 7  
 

 
62. 5x

3
 – 2x

2
 + 3x + 1 = (x – 2)(x + 1)   

Q(x) + Ax + B   
 x = – 1     
 –9 = – A + B 
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 x = 2 
 39 = 2A + B 

   A = 16, B = 7 
 

63. n(P) =  








3

40
= 13 

 n(C) = 








5

40
 = 8 

 

 P C 

M 

 

 n(M) = 








2

40
 = 20 

 n (P  C  M) = n(P) + n(C) + n(M) –       

n(P  C) – n(C  M) – n(M P) +              

n (P  M  C) 
 = 13 + 8 + 20 –2 – 4 – 6 + 1 
 = 30 
 so required number of student =40–30 = 10 

vr% vko';d fo|kfFkZ;ksa dh la[;k = 40–30= 10 

 

64. Domain izkUr (i) 2
2x

 – 1 > 0    2
2x

 > 1    

  x > 0     ........(1)  

 (ii) 2
x
 + 1 > 0    x  R  ........(2)   

 (1)  (2)  x  (0, )    

 

2x x
3 3

log (2 –1) log (2 1)
1 1

2 2


   

   
   

   

   log3(2
2x 

 – 1) < log3(2
x 
 + 1)   

   2
2x 

 – 1 < 2
x 
 + 1 

   (2
x
)
2 
 – (2

x
)
 
– 2 < 0    

  (2
x 
 + 1) (2

x 
 – 2) < 0    2

x 
 – 2

 
< 0 

   2
x 
 < 2

 
    x < 1   ...........(3)   

 (3)  domain izkUr  x  (0, 1) 

65. Use n x
n
 = nn x and 

)a( blog c = 
b

1
logac 

66. x + 1 = 
)1x(x

1


 (x +  1)(2x + 1) = 1  

  2x
2
 + 3x + 1 = 1 

  x = 0, – 
2

3
 

67. 
 

+ – + – + 
–5 –1 2 8 

   

 since pwfd x  (–5, –1]  [2, 8) 

    integral iw.kkZad x  {–4, –3, –2, –1, 2, 3, 4, 5, 6, 7} 

 

68. Let  ekuk 2
x
 = t 

 
2

2 – t
– 

1

t – 1
 < 0    

3t – 4

(t – 2)(t –1)
> 0 

 1 < t < 
4

3
or;k t > 2    1 < 2

x
 < 

4

3
or   

2
x
 > 2     x  2(0, log 4/3)   (1, ) 

 
69. logx2.  log2x2 =  log4x2  
  log24x =  log2x . log22x 

   2 +  log2x = log2x (1+ log2x)  

   log2x = ± 2  

 x = 22   
 
70. 5x + 2 < 3x + 8  

  2x < 6  

 x < 3  ...(i)   

 
x 2

x 1




 < 4  

x 2

x 1




 – 4 < 0 

 
3x 6

x 1

 


 < 0  

x 2

x 1




 > 0  

 x  (–, 1)  (2, )  ...(ii) 
 Taking intersection of (i) and (ii)      

(i)  (ii)  ls x  (–, 1)  (2, 3)  
 

71. Let A and B are joint sets, draw their venn 
diagram  

 Let A = {1, 2, 3, 4}, 
 B = {3, 4, 5, 6}     

 B – A = {5, 6} 

  A – B = {1, 2}   

Now A  B  A – B = , A  B  B – A=  

 and A –B  B – A =  

       AB, A–B,B–A are pair wise disjoint set. 
 
72. Using componed – dividend 

;ksxkUrjkuqikr dk mi;ksx djus ij  

  
2x – x

1
= 

23x

x 4
     

  x(x – 1)(x + 4) = 3x2  

  x[x2 – 4] = 0 

   x = 0, –2, 2 
 
73. 5 < x < 6 or  – 5 > x > –6 
 

 
74.  

 

    

  

75. as pwafd D > 0, c < 0, a < 0, As roots are 

 negative so b > 0 
 

76. Clearly roots are Li"Vr;k ewy = – , – 

 Now vc 
2
 +  + 1 = 0   + 1 = – 



1
 

        –  = 
1

1


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77. y-co-ordinate of vertex = 13 – p
2
 = 4 

  

 'kh"kZ dk y-funsZ'kkad = 13 – p
2
 = 4   

    p
2
 = 13 – 4  

    p = ± 3 
 

78.   2log2log2log12log2log23logN 36636
2

6   

 6log2log1N 33   

     02log12logxxx 33
23    

       02log1xx1x 3
23   

 02log1x 3     
 

79. Check x = 1, x = –1    
 
 cb

ba
r11




    

  
cb

ba
r




  

 

80. A  B = {3, 4, 10}  

 A  C  = {4}  

 (A  B)  (A  C)= {3, 4, 10}  
 

 

81. 
10

10

1
3log x

log x 3x 10


  taking log with base 

10 both the sides  

 
10

10

1
3log x

log x 3x 10


   nksuksa i{kks dk vk/kkj 10 

ij log ysus ij    

 10

10

1
3log x

log x

 
 

 
 log10 x = 

1

3
   

 
1

3t
t

 
 

 
t = 

1

3
   {where  tgk¡  log10 x = t} 

 3t
2
 = 

4

3
   t = ± 

2

3
 

 log10 x =
2

3
  or ;k log10 x = –

2

3
 

  x = 10
2/3

 or;k x = 10
–2/3 

 

82.   9366XXn 21   

 

 

Y1 Y2 

 6 3 

 
3 +  + 6 = 9 

  = 0 
 
83. Taking logb on both sides 

 nksuksa rjQ y?kqx.kd ysus ij 

  
x

alog b logba =  
x

blog a  

   
x

blog a


 =  
x–1

blog a  

 x – 1 = – x  x = 
1

2
 

 
84. n(P(A)) = 24 = 16.  

85. x3 – 2 x + 1 = (x2 – x – 1) (x + 1) + 2 
 if x2 – x – 1 = 0,  
 then x3 – 2 x + 1 = 2 

gy- x3 – 2 x + 1 = (x2 – x – 1) (x + 1) + 2  

 ;fn x2 – x – 1 = 0 gks,  

 rks x3 – 2 x + 1 = 2 

 
86. Since sum of roots = 2011  

(pawfd ewyksa dk ;ksx = 2011)  

 Which is odd and both roots are prime   

(tks ,d fo"ke gS rFkk nksuksa ewy vHkkT; gSA) 

   One root must be even and other root 
must be odd  

(  ,d ewy le gksxk vkSj vU; ewy fo"ke gksxkA ) 

  even prime is only 2   (le vHkkT; dsoy 2 

gSA)  

 other root is 2009 which is not a prime 

number  (,d ewy 2009 gS tks vHkkT; ugha gSA) 

  Hence no value of k possible here.  

(vr% k dk dksbZ eku laHko ugha gSA) 

 

87.   223 35x91x   

   35x35x2x 33   

 x = 2 or 012xx2   

 

88. 1
st
 term = alog210 ,  

2
nd

 term =   blog210log 210
1

b 


, 

 3
rd

 term = clog
2log420log

1
210

cc




, 4
th
 

 term  =  dlog
14log15log

1
210

ad




 

 

89. N = 
1

2 1
 (264 – 1) + 1 = 264 

 

90. 16loga 3  given 

182195a
4log

2

1
log2 53

a   

  

---- TEXT SOLUTIONS (TS) END ----
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