
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

27th July Shift 2 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 
PART – A – PHYSICS 

 

Section A 
 

 
 
 Ans: at x < x1, KE is smallest and particle is moving at the slowest speed 
 
 Sol: Emech = 8 J 
  At x < x1, U = 8 J 
        KE = Emech – U 
       = 8 – 8 = 0 J (particle is at rest) 

   at x = x3, U = 4 J 
       KE = Emech – U 
            = 8 – 4 = 4 J 
  at x = x3, U = 0 
         KE = Emech – U 
        = 8 J 
  at x > x1, U = 6 J 
         KE = Emech – U 
        = 8 – 6 
       = 2 J 
 

 
 

 Ans: 0.003C−1 



 

 Sol: RT = R0 [1 +  (T – T0)] 

  16 = R0 [1 +  (15 – T0)] ---------- (1) 

  20 = R0 [1 +  (100 – T0)] --------- (2) T0 → reference temperature assuming T0 = 0C 
  Using equations (1) and (2) 
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+

+
=  

  16 +  ×100 ×16 = 20 +  × 15 × 20 

  Solving,  = 0.003C-1 
 

 
 
 Ans: 70.3 H 
 

 Sol: C = 0.1 F 
  f0 = 60 Hz 
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 Ans: 0.62 J 
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K

m
2T =  

  
K

5.0
22.0 =  

  K = 50 2 

   500 

  x = A sin (t + ) 
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 Ans: 6.00  1023 kg 
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 Ans:  

 
 Sol: Basic concept 
 

 
 
 Ans: 1.41 eV 
 
 Sol: Initial energy of electron = +3 eV 

  In 2nd excited state, energy of electron = 
23

eV6.13−
=-1.51 eV 

  Loss in energy is emitted as photon, photon energy = eV51.4
hc
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

 

  Photoelectric equation, maxKE
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
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

 

  KEmax = 4.51 eV - 
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 = 1.41 eV 

 



 

 
 
 Ans: 4F0T / 3 M 
 

 Sol: Given F = F0 

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 Ans: (a)-(iii), (b)-(ii), (c)-(iv), (d)-(i) 
 
 Sol: (a) Capacitance → M-1 L-2 T4 A2 (iii) 

  (b) Permittivity of free space, 0 → M-1L-3T4A2 (ii) 

  (c) Permeability of free space, 0 → M1L1T-2A-2 (iv) 
  (d) Electric field, E → M1L1T-3A-1 (i) 
 

 
 

 Ans: ( )122
)2(

q
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 Sol:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Let E1 is the resultant field at point O due to +q at D and 2q at E  
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2

q
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
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  E2 is the resultant filed at point O due to 2q at G and q at B 

  32222 E
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  Where E is the resultant field at point O due to 2q at C and q at F 

  Let '
1E be the resultant of 2E
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  Field at point O due to –q at A and –q at H get cancelled  
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 Ans: 31 T
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 Ans: 2
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 Sol: Power, P = constant  
  P = FV = (ma) V 
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 Ans: work done on the gas is close to 582 
 
 Sol:  Each vibrational mode corresponds to two degrees of freedom 
  f = 3 (translation) + 3 (rotation) + 8 (vibration) = 14 

   = 1 + 
f
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 Ans:  

 
 Sol:  
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 Ans:  
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 Ans: A, B and E only 
 
 Sol: Basic concept 
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  Let E be the electric field in air  

  T sin  = qE 

  T cos  = mg 
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 Ans: 4.94 ms−1 

 
 Sol: At terminal speed  
  a = 0 
  Fnet = 0 

  mg = FV = 6RV 
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Section B 
 

 
 
 Ans: 2.00 
 

 Sol: x(t) = A sin (wt + ) 

  V(t) = 
( ) ( )+= wtcosAw

dt

tdx
 

  2w = Aw cos  --------(1) 

  2 = A sin  -------------(2) 
  From (1) and (2) 

  tan  = 1 

   = 45 

  (2)  2 = A sin 45  A = 2 2  

 

 
 
 Ans: 30.00 
 
 Sol: Both velocity vectors are of same magnitude. Therefore 

resultant would pass exactly midway through them  = 30 
 
 
 
 
 
 
 

 
 
 Ans: 6.00 
 
 Sol:  
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 Ans: 1.00 
 
 Sol: From graph, voltage at t = 3.2 sec is 6 volt 
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 Ans: 2.00 
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  By bw of conservation of energy 

  Mg {R – h} = )2(mv
2

1 2 −−−−−−  
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 Ans: 10.00 
 

 Sol: EK = EK - EL 

  
 
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 Ans: 9.00 
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 Ans: 2.00 
 

 Sol: Thickness t = n 

  nvacuum = (n + 1) air 

  n = (n + 1) 
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 Ans: 60.00 
 

 Sol: ( )t20t10
dt

d

dt

d 2 +=


=  

  = 20t + 20 mV 

  
R

i


=
2
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  At t = 5 s 
  | i | = 10 × 5 + 10 = 60 mA 
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 Ans: 0.6 
 
 Sol: Amax = Ac + An = 12 -----(1) 
  Amin = Ac – An = 3 -------(2) 

  From (1) and (2) Ac = 
2

15
 

        An = 
2

9
 

  Modulation index = 6.0
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PART – B – CHEMISTRY 
 

Section A 
 

 
 



 

 Ans:  

 

 Sol: 

CH2−Br (i)

CO

CO

N−K+

(ii) OH- / H2O

CH2NH2

+

COOH

COOH

 

 

 
 
 Ans: 1, 2 and 3 
 

 Sol: C

O−H

O

Chlorous acid

C

O

O

Chloric acid

O H
C

O

O

perchloric acid

O
H

O

 

 

 
 
 Ans: Statement I is incorrect but statement II is true 
 
 Sol: Penicillin is a bactericidal antibiotic 
  The structure of penicillin gives is correct 
 



 

 
 
 Ans: Both statement I and statement II are true 
 
 Sol: The ligands present in the given complexes are strong field therefore the splitting energy is large in all 

cases 
  i.e., statement I is true 

  In [MnCl6]3−, the central metal ion is Mn3+ with d4 configuration. In presence of Cl− d subshell splits as 

1
g

3
g2 et  

  In [FeF6]3−, the central meal ion is Fe3+ with d5 configuration. In presence of F− d subshell splits as 

2
g

3
g2 et  

  Hence both are paramagnetic 
 

 
 

 Ans: −CHO 
 

 Sol: 3
OHHDIBAL

NHCHORNHCHRNCR 2 +−⎯⎯ →⎯=−⎯⎯⎯⎯ →⎯−
−

 

 

 
 
 Ans: 2 and 1 



 

 Sol: Radioactive isotope of hydrogen is tritium H3
1  

 

 
 
 Ans: (a)-(v), (b)-(iii), (c)-(ii), (d)-(i) 
 
 Sol: White metal (Li-Pb alloy) used to make bearings for motor engines 
 

 
 
 Ans: (A), (C), (D) only 
 
 Sol: Crystalline solids have long range of order, they are anisotropic with sharp melting point  
  Amorphous solids have short range of order, they are isotropic and melts over a range of temperature 
 



 

 
 
 Ans: converts iron oxide into iron silicate 
 
 Sol: Silica is added as a flux to remove FeO impurity 

  )silicateiron(FeSiOSiOFeO
slag

32 ⎯→⎯+  

 

 
 
 Ans: Lactose 
 
 Sol: Lactose is a disaccharide which on hydrolysis gives D-galactose and D-glucose 
 

 
 

 Ans:  



 

 Sol: CH3
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O
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


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CH3 OCH3

O
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 Ans: Al < Mg < S < P 
 
 Sol: The first ionization enthalpy of Mg is greater than Al and that of P is greater than S 
 

 
 
 Ans: Both A and R are correct and R is the correct explanation of A 
 
 Sol: Gases having higher critical temperature adsorb to a greater extent. SO2 adsorb more than H2 
  Since critical temperature of SO2 is greater than H2 
 

 
 



 

 Ans: The compound A will be the major product 
 

 Sol: Dehydration results in an alkene C6H5−CH=CH−CH3 that shows geometrical isomerism 
  Trans isomers is more stable than cis isomer 
 

 
 
 Ans: (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii) 
 
 Sol: (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii) 
 

 
 
 Ans: 1 
 
 Sol: In presence of HCl, H2S ionises to a lesser extent. Therefore, sulphides with very low solubility 

product will precipitate 
  In the given set only Cu2+ will precipitate 
 

 
 

 Ans: -particles pass through the gold foil deflected by small angles and with reduced speed 
 



 

 Sol: According to Thomson model the positive charge is not centered, it is diffused 
 

 
 
 Ans: Statement I is correct but statement II is false 
 

 Sol: In 
+− 23 CHCH  hyperconjugation involved overlapping of sp3−H1s bond with empty 2p orbital of positive 

charged carbon 
 

 
 
 Ans: Sulfur, Nitrogen, Phosphorous, Halogens 
 
 Sol: Sulphur, nitrogen, phosphorous and halogens can be detected by sodium fusion extract 
 

 
 

 Ans: (i) Cl2, FeCl3 (ii) Fe, HCl   (iii) NaNO2, HCl, 0C     (iv) H2O / H+ 
 
 



 

 Sol: 

NO2

Cl2 / FeCl3

NO2

Fe / HCl

Cl

NH2

NaNO2 + HCl

Cl
0C

 
 

             

N2Cl−

H2O / H+

OH

Cl

+

Cl  

 

Section B 
 

 
 
 Ans: 6.00 
 

 Sol:     BA ⎯→⎯  

  Start    1            - 
  t = 100 min  1-x  2x 
  2x = 0.2  (1-x) = 0.9 

  2log
t

303.2
k

2/1

=  

  
9.0

1
log

2log303.2

t303.2

]R[

]R[
log

k

303.2
t 2/1

t

0 



==  

   600
95.01

3010.0100
t 2/1 =

−


=  

 

 
 
 Ans: 1575 
 
 Sol: Milli equivalents of KMnO4 = milli equivalents of oxalic acid 

  10  0.05  5 = 10  M  2 
  Molariy of oxalic acid solution = 0.125 mol / L 

  Strength of oxalic acid (in g / L) = 0.125  126 = 15.75 = 1575  10−2 
 

 
 
 Ans: 16 
 



 

 Sol: ( ) 4pK 2
1

COp 2
==  

  atm16p
2CO =  

 

 
 
 Ans: 60 
 

 Sol: 

H

H H

Cl

ClCl
60

 

 

 
 
 Ans: 82 
 

 Sol: Number of moles H+ 16.0
1000

4.0400
=


=  

  Number of moles OH− 06.0
1000

1.0600
=


=  

  OH− is the limiting reagent  

  Heat liberated = 0.06  57.1  103 = 3426 J 

  Temperature rise K819.0
100018.4

3426
=


=  

 

 
 
 Ans: 10 
 

 Sol: Total number of basicity electron in −2
2

O  is 10 

 

 
 
 Ans: 875 
 
 



 

 Sol:    2SO2(g)     +     O2(g)     →     2SO3(g) 
   Initial 250 m. bar   750 m. bar 

   Final    −                      625 m . bar  250 m. bar 

  Final pressure = 625 + 250 = 875 m. bar 
 

 
 
 Ans: 125 
 
 Sol: Let the no. of moles of HA be 1 
    HA    (HA)2 

  Initial 0.5      − 

  Final   −              0.25 
 

    HA H+   +   A− 

  Initial  0.5       −       − 

  Final      −        0.5   0.5 

   Total no. of moles particles = 1.25 

  Vant Hoff factor 25.1
1

25.1
==  

 

 
 
 Ans: 6 
 
 Sol: Since 3 moles of the complex gives 3 moles of AgCl, the number of chloride ion associated with a 

formula unit should be one 

  Complex is [Co(en)2Cl2]Cl 
  Secondary valency of Co = 6 
 

 
 
 Ans: 28 
 

 Sol: Ag2CuAg2Cu 2
)aq()aq()s( +⎯→⎯+ ++

 

  
2

2

cellcell
]Ag[

]Cu[
log

2

059.0
EE

+

+

−=   

  
2cell1

)01.0(

)1.0(
log

2

059.0
E3095.0E −==   

  
2cell2

)001.0(

)01.0(
log

2

059.0
EE −=   

  )43(
2

059.0
3095.0E2 −=−  

  V102828.0E 2
2

−==  



 

PART – C – MATHEMATICS 
 

Section A 
 

 
 

 Ans: −4 
 

 Sol: 
( ) ( ) 














+−−→ 8/18/10x xsin1xsin1

x
lim =  

  = 8.
( ) ( ) 














++−
−−→ .xsin1xcosxsin1xcos

1
lim

8/78/70x ( ) ( ) 8/78/7
01.1011

1
8

−−
++−

−=  

  4
11

1
8 −=

+
−=  

 

 
 
 Ans: 5 
 

 Sol: ( )
2

1
nXP   

  ( )6XP  = ( ) ( ) ( )8xP7XP6XP =+=+=  

  ( ) ( )
14.0

256

37

28

2881

2

1
CCC

88
8

7
8

6
8 =

++
=++=  

  ( ) ( ) 36.0
256

93

256

37

2

1
C

256

37
5XP5XP

8

5
8 =+








=+==  

  ( ) ( ) 5.064.0
256

163

256

93

2

1
C

256

93
4XP4XP

8

4
8 =+








=+==  

  5n =  

 



 

 
 

 Ans: 
4

225 +
 

 

 Sol: iyxzLet +=  

  ( ) ( ) ( )( ) ( )( )i1iyxi1iyxi1zi1z −−+++=−++  

  = ( ) ( ) ( ) ( ) ( ) ( )given4yx2iyxyxyxiyx −=+−−+++−  

  2yx −  

  ( ) 1y2x:S 22
1 +−  

 
 
 
 
 
 
 
 
 
 

  Solving x-y = 2 and  

  If 












−−−=−=

2

1
,

2

1
2B

2

1
2x,

2

1
y  

  







0,

2

5
A  

  
( )

2

1

4

21

2

1

2

1
2

2

5
AB

222

+
+

=












−+













+−= =

2

225

4

22221 +
=

+++
 

   

 

 
B 

A 
2 1 

-2 

2

5  

• 

• 
• 

3 • 



 

 
 
 Ans: (2, 2) 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
  Solve:   4x+5y=0  ..(1) 
    11x+7y=9       …(2) 
 

    x=
3

4
y,

3

5
−=  

  







−

3

4
,

3

5
B  

  Solve:   7x+2y=0  ..(1) 
    11x+7y=9      …(2) 
 

    







−

3

7
,

3

2
A  

  


















+

−
−

=
2

3

7

3

4

,
2

3

2

3

5

E = 








2

1
,

2

1
 

  AC passes through (0,0) and 








2

1
,

2

1
 

  xy:AE =  

  Clearly (2, 2) lies on y=x 
 

A 
(0,0) 

D C 

 
11x+7y=9 

B 
4x+5y=0 

 
7x+2y=0 

E 



 

 
 

 Ans:  

 
 

 Sol: ++=++=
++

+++
664898326

8

98248
 

  ( )11632 =+  

  ( ) ( ) ( ) ( ) ( )
++

−+−+−+−
=

8

6968664624
2222

2  

    
5

34
8.6

8

9464
==

++

++
=  

  ++=++ 34342724520320  

  ( )2481114 =−  

  From (1) and (2), 2,5 ==  

   

 

 
 
 Ans: 1 
 

 Sol: a7253 1x
725log 1x

3

=+= −







 +−

 

  
( ) ( ) ( ) b1533 8

1
1x8

1

15log
15log

8

1
1x

3

1x
3

=+=





=
−−

−
+

+− −
−

 

   



 

    =

( )

( )
( )

4
15

75
180

15

7545

1x

21x

1x

21x

=
+

+
=

+









+

−

−

−

−

 

  Let 03t4t4t47tt5 221x =+−+=+=−  

  ( )( ) 35or153tor1t03t1t 1x1x =====−− −−  

  If 1x15 1x ==−  

 

 
 
 Ans: 0 
 

 Sol: ( )1....BA 55 =  

  ( )2...BABA 2332 =  

  ( ) ( ) 235325 BABBAA21 +=++  

  ( ) ( )332332 ABBBAA +=+  

  ( ) ( ) 0BABBAA 332332 =+−+  

  ( )( ) 0BA.BA 3322 =+−  

  0BA.BA 3322 =+−  

  Given that 0BA 22 −  

   0BA 33 =+  

 

 
 

 Ans:  

 

 Sol: ( )0f
2

1
f2

2

1
f

2

1
f0y,

2

1
x 








=








+








==  



 

  ( ) ( ) ( ) 10f0f1211 =−=−+−  

  ( ) ( ) ( ) ( )( )11211f
2

1
f

2

1
f20f1f

2

1
y,

2

1
x −−=+
















=+==  

  ( ) ( ) 11f121f =−=  

  ( ) ( ) ( ) ( ) ( ) 212f1f.1f20f2f1y,1x =+=+==  

  ( ) 12f =  

  ( ) ( ) ( ) ( ) ( ) ( )( )11213f1f.2f21f3f1y,2x =+=+==  

  ( ) 13f =  

  Hence f(1) = f(2)=f(3)……=1 ( ) Nk,1kf =  

  
( )

( ) 
( ) 

= =
+

−+
=

+
=

20

1k

20

1k
1ksin.ksin

11ksin

1sin

1

1ksin.ksin

1
S  

  
( ) ( ) 

( )
=

+

+−+
=

20

1k
1ksin.ksin

ksin1kcoskcos1ksin

1sin

1
 

  ( )  ( ) ( )  ( )1.....kcot1kcot
1sin

1
1kcotkcot

1sin

1
20

1k

20

1k


==

−+
−

=+−=  

  1cot2cot:Ist −  

  2cot3cot:2nd −  

  3cot4cot:3rd −  

  . 
  . 
  . 
  . 

  20cot21cot:20 th −  

 
  Sum = cot 21- cot1 

  ( ) 







−

−


1sin

1cos

21sin

21cos

1sin

1
1  

  
( )

21sin.1sin

1sin21cos21cos21sin
2

−
=  

   

 

 
 
 Ans: 9 
 

 Sol: Touch y axis Cf 2 =  

   

  
6f036f12f

0ff120360

2

2

−==++

=++++
 

  x-intercept= 5636g2cg2 22 =−=−  

   



 

   

 

 
 
 Ans: 42 
 

 Sol:    x3cos4x3sin3(2x3cos8x3sin6 2max2.2max +==  

  = 105243.2 222
22

== +  

  ( ) 1052
43.2

222

22

−−







 +−

===  

  ( ) 42
5/1105/1 ==  

  ( )
4

1
22 25/1105/1 === −−  

  34b34232
4

1
48b

8

b

4

1
4 −==+=








+=−

−
=+  

  
( )

42bc

8c
8

c

4

1
4

=−

==








 

 

 
 
 Ans: 12 
 

  
( )

( )3

4

3

2

2

42

xx

x3

xx

x1y

3x

x3yxy

dx

dy

−
−

−

+
=

−

−+
=  

  
( )
( ) ( )2

4

3

2

x1x

x3
y

xx

1x

dx

dy

−
−=

−

+
+  

   

  I.F =  

  I =  

  ( )( ) ( ) ( ) 1x1xcx1xBx1x1xA 2 +=++−+++  

  ( ) 2B2)2(1B1x ==−−−=  

  ( ) 2C22)1(C1x ===  

  x=0 ( ) 1A11A −==−  



 

  ( ) ( )1xlog21xlog2xlogI −+++−=  

    












 −
=

x

1x
log

2

 

   

  
( )

( )
Cxdxx3dx

x

1x
.

1x

x3

x

1x
y 32

2

2

32

+==
−

−
=

−
  

  ( )Cx
1x

x
y 3

2
+

−
=  

  ( ) ( ) 19C8C27
8

3
333y −==+==  

  
( )

1x

19xx
y

2

3

−

−
=  

  ( ) ( )
12

15

454

116

1964.4
4y =


=

−

−
=  

 

 
 

 Ans:  

 

 Sol: 2xy,2xy =+=  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Solving, 

  2xx2 +=  

  02xx2 =−−  

  ( )( ) 02x1x =−+  

`  2xor1x =−=  

 

-1 

• 

• 

2 

y=x2 

y=x+2 



 

  Area = ( )
−

−+

2

1

2 dxx2x  =    21
32

1

2

1

2

x
3

1
x2

2

x
−−

−

−+













 

        = ( ) ( ) ( )18
3

1
12214

2

1
+−++−  =  

 

 
 
 Ans: 0 
 

 Sol: 

9

2
sin

2

9
cos

9
sin

1

9
cot

9
tan

18

7
tan

9
tanx2


=


=


+


=


+


=  

  

9

2
sin

1
x


=  

  

18

5
cos.

9
cos

18

5

9
sin

18

5
cos

18

5
sin

9
cos

9
sin

18

5
tan

9
tany2










 
+



=




+




=


+


=  

  =

18

5
cos

1

18

5
cos.

9
cos

9
cos

18

5
cos.

9
cos

18

7
sin


=





=




 

  0

9

2
sin

1

9

2
sin

1

18

5
cos

1

9

2
sin

1
y2x =


−


=


−


=−  

 

 
 
 Ans: seven roots in (a, b) 
 

 Sol: ( ) ( )=
x

a

dttgxf  

  ( ) ( ) ( ) ( ) ( )xg'a.ag'x.xgdttg
dx

d
x'f

x

a

=−=













=   

 



 

  ( ) ( )xgx'f =  

 
 
 
 
 
 
 
 
 
 
 
 
 

  g(x)=0 f’(x)=0 has 4 roots 

  ( ) ( ) 0y'f,0y'f 21 ==  

  For the function f’(x) 

  ( ) ( )2,1 yyCsomefor0C"f =  

  ie; ( ) 0C'g =  ( )2,1yyCsomefor   

  ( ) 0x'g =  roots3has  

  Hence total = 4+3=7 
 

 
 
 Ans: there exist M >0, such that x<M for all x ε S 
 
 Sol: there exist M >0, such that x<M for all x ε S 
 

 
 
 Ans: 9 
 
 

• 

• 

• 

• 

• • • • 

• 

X1 X2 X3 X5 X4 
a 

(1) (3) 

(4) (2) 

• • 
b 



 

 Sol: After reflection , (a,b)→ (b,a) 

  After translation , (b,a)→ (b+2,a) 

  After rotation , (b+2,a)→ (x,y)      such that 

  



















+
+

−
+

=






 +




















−



=








2

a

2

2b
2

a

2

2b

a

2b

4
cos

4
sin

4
sin

4
cos

y

x
 

  ( )












 −
=













 ++−+
=

2

7
,

2

1

2

a2b
,

2

a2b
y,x  

  )1(3ba1a2b =−−=−+  

  )2(5ba7a2b =+=++  

  1b,4a ==  

  9ba2 =+  

 

 
 
 Ans: 7 
 

 Sol: ( )A.....
3

1z

2

1y

1

x −
=

−
=

−
 

  ( )B.....
3

7z

3

6y4x −
=

−
=



−
 

  )1.......(1z2y32z23y3 =−−=−  

   )2....(1zy7z6y −=−−=−  

  
( )

( ) 2z2y222

1z2y31

−=−

=−
 

      
     y=3,z=4 

  ( ) 1x1
1

x
A +==

−
  

  ( ) 4x1
4x

B +−=−=


−
  

  41 +−=+  

  ( )3....3=+  

  Point of intersection: ( )4,3,1+  

  Substituting in x+2y-z = 8 

  8461 =−++  

   +3 = 8  5=  

  ( )( )3from2−=  

  7=−  

 



 

 
 
 Ans: 2 
 

 Sol: 2c,1b,2a ===


 

  ( ) ( ) ( ) c.bbcoscbc.bbc.bcbba
2

2 
−=−==  

  ( ) cbcos2a


−=  

  2222 cc.b.cos4b.cos4a


+−=  

  
22

22
ccosc.b.cos4b.cos4a


+−=  

  2= ( )( ) 4cos21cos4cos4 2 +−  

  
2

1
cos2cos44cos8cos42 2222 ==+−=  

  
42

1
cos


==  

    2tan1 =+  

 

 
 

 Ans: f is differentiable everywhere in (0,) 
 



 

 Sol: ( )















+







=

xifxcos2

x
2

if1

2
x0ifxsin

xf  

  Clearly  

   

   

   

 

 
 
 Ans: reflexive but neither symmetric not transitive 
 

 Sol: 0y3xyyx3x 3223 =+−−  

  ( ) ( ) 0y3xyy3xx 22 =−−−  

  ( )( )( ) 0yxyxy3x =−+−  

  yxoryxory3x =−==  

  Since x=y is a possibility, ( ) flexiveReRy,x   

  ( ) ( )( ) ( ) R3,1but133R1,3 =   

  ( ) ( ) ( ) R1,9butR1,3,3,9   

 

Section B 
 

 
 
 Ans: 9.00 
 

 Sol: 13b.a −=−−=


 

  42 =  

  )1(2=  

  1023c.b =−−−=


 

  521024 −=+=−−  

  1,2 −=−=  



 

  ( ) ( ) ( ) ( )261432411

122

213

121

c.ba +−−−−+−=

−

−

−

=


9423 =++=  

 

 
 
 Ans: 1.00 
  

 Sol: i
dc

adbc

dc

bdac

dic

bia
2222 +

−
+

+

+
=

+

+
 

  ( )( ) ( )( ) 0cos3cos2130
cosi31

cosi23
Re =−+=









−

+
  

  
42

1
cos0cos63 22 

===−  

  1
2

1

2

1

4
cos

4

3
sincos3sin

22

2222 =













+














=


+


=+  

 

 
 
 Ans: 832.00 
 

 Sol:  10000nn:NnA 2 +=  

  Nn,10000)1n(n −  

  100,.........3,2,1n =  

   100,.........3,2,1A =  

     ,......12,10,8,6,4,2,...22,19,16,13,10,7,4CB −=−  

    =  ,........31,25,19,13,7  

  ( )   161
6

797
n97,........31,25,19,13,7CBA =+

−
==−  

  ( ) 832977
2

16
97.......19137sum =+=++++=  

 

 
 
 Ans: 7.00 
 

 Sol: QR: ( )1
6

5z

1

4y

1

3x
=

+
=

+
=

−

−
 

  Plane:    2x+y+z=7     (2) 

  ( ) 56z,4y,3x1 −=−=+−=  

  ( ) 21057564622 ===−+−++−  

  ( ) ( )4,4,3Pand7,2,1S,tionsecerintofintPo =−=  

  ( ) ( ) ( ) 79364742413PS
222

=++=−+++−=  

 



 

 
 
 Ans: 3.00 
 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  2AO'a , 1FO'C ====  

  3bb41baC 2222 =−=−=  

  
( ) ( ) ( )1....1

3

4y

4

3x
:Ellipse

22

=
+

+
−

  

  y = mx – 4 touches (1) 
  Solving, 

  
( )

1
3

xm

4

3x 222

=+
−

 

  ( ) 12xm49x6x3 222 =++−  

  ( ) 015x18xm43 22 =+−+  

  0ac4b2 =−  

  ( ) 0m4360324 2 =+−  

  
5

27
m43 2 =+  

  
5

12
3

5

27
m4 2 =−=  

  3m5
5

3
m 22 ==  

 

 
 
 Ans: 2115.00 
 

 Sol: 2032 A.......AAAM ++++=  

  

















=

































=

100

210

321

100

110

111

100

110

111

A2  

 

F 

•(5,-4)  • 
(4,-4) 

 • 
(3,-4) 

O 

O 



 

  

















==

100

310

631

A.AA 23  

  

















==

100

410

1041

A.AA 34  

  

















==

100

510

1551

A.AA 45  

  

( ) ( )
( )



















++++

+++++++++

=

2000

20....321200

term20.....1063120....32120

M

th

 

  ( ) ( )
210

2

12020
Mofaa 2112 =

+
==  

  To find a13 

  ( )( )terms1nto......4321an −++++=  

   
( ) ( ) 1n4

2

1n
1 −+

−
+=  

  
( ) ( ) ( )1n2n

2

1

2

23n2n
3n

2

1n
1 2

2

−+=
+−+

=+
−

+=  

  ( ) ( )( ) ( )
 








−

+
+

++
=−+= n

2

1nn2

6

1n21nn

2

1
1n2n

2

1
S 2

n  

  ( ) 1635202120
6

412120

2

1
S,20nputting 20 =








−+


==  

  

















=

2000

210200

163521020

M  

  ( ) ( ) 211516352210320sum =++=  

 

 
 
 Ans: 924.00 
 

 Sol: 13111010131110 131152131110 =  

  Let us denote the set of numbers which can be written in the form 4n+1 by {4n+1} 

       1n411,.....11,11,11,13,.....13,13,13,5,....5,5,5,5 1042013210103210 +  

     10,.....2,1,0awhere1n411.13.5;ie c2ba +  

          13,.....2,1,0b  

          5,4,3,2,1,0c   

  Number of ways = 92461411 =  

 

 
 
 Ans: 2.00 
 



 

 Sol: 
− == dxedyee.e

dx

dy xyyx   

  













+


−=+


=

−



−

−

C
e

eC
e

1

e x
y

xy

 

  













+


−===



C
2

2

1
2logy,2logxIf ee  

  ( )1.....
2

1
C

2 −
=+






 

  )2...(2C
1

C
1

2
2

1
logy,0xIf −=+











+


−=








==  

  ( ) ( ) 2
2

312
2

2

112
21 ==



−
+−=


−


−



 

 

 
 
 Ans: 5.00 
 

 Sol: 


−=

2/

0

xsin3 dxe.xsin2
2

 

  txsin2 =  

  dtxdxcosxsin2 =  

  dt
t12

1
xdxsin

−
=  

  
−

−
=

1

0

t dt.e
t12

1
.t2  

  
( ) ( )

( )
dt

t11

et1
dt

t1

te
1

0

1

0

t1t

 
−−

−
=

−
=

−−−

 

  
( )

 












−=

−
=

− 1

0

t
1

0

1t

dtet
t

1

e

1
dt

t

et1
 

  ( )1....dtetdte
t

1

e

1
1

0

t
1

0

t














−=   

  Let =

1

0

t
1 dte

t

1
 

  

1

0

tt dtdt
t

1
.edt

t

1
e






















−=    

    −=

1

0

t1

0
t dte.t2t2.e  

  −=

1

0

tdtet2e2  

  ( )













− 

1

0

tdte.t3e2
e

1
1  



 

  −=

1

0

tdte.t
e

3
2  

  53,2 =+==  

 

 
 
 Ans: 2.00 
 

 Sol: tex =  

  01tt4tt 234 =+−−−  

  ( ) ( ) 01t3t1t 22
=+−+  

  01t3tor1t 2 =+−−=  

  But 1ex −  

  0
2

33

2

493
t01t3t2 


=

−
==+−  

  SolutionsTwo  

 
 
 
 
 
 
 
 


