
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

25th July Shift 1 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 
PART – A – PHYSICS 

 

Section A 
 

 
 
 Ans: 1 : 1 
 

 Sol: 
P

h
=  

  Here the 4 M is at rest so the disintergraded particles should have equal momentum in  opposite 
 directions to satisfy conservation of linear momentum. 

  | PM| = |P3M| = same momentum 
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 Ans: 16.18 × 1012 
 

 Sol: Number of nuclei = AN
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 Sol: Q = nc t 
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 Sol: N = N0 e-t 
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 Ans: (a) → (iv), (b) → (iii), (c) → (i), (d) → (ii) 
 

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

 
 



 

 Ans: 
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 Sol: By Kepler’s Law 
 
 
 
 
 
 
 
 
 
 
 
 
  By conservation of angular momentum 
  mVmax x1 = mV0x2 

   Vmax x1 = V0x2 

  Vmax = 
1
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 Ans: TP > TQ 
 
 Sol: TP > TQ 
 

 
 

 Ans: The reflected wave will be 3.1   C/Nît)104.5(z)8.1(cos 6+  

 

 Sol: w = 2f = 5.4 × 106 
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   Reflected wave 3.1 cos [1.8 z + 5.4 × 106 t] î  
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 Ans: 200 kHz 
 

 Sol: Band with = 2 fm = 2 ×105 Hyz = 200 kHz 
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 Ans: A is not correct but R is correct 
 
 Sol: A is not correct but R is correct  
 

 
 
 Ans: 5 V 
 
 Sol: RAB = 10 × 0.1 × 100 = 100 Ω 
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 Ans:  ( )2
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 Sol:  Fringe with  = 
d
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      min is when sin t = +1 

      max is when sin t = -1 
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 Ans: refraction is not possible 
 
 Sol:  
 
 
 
 
 
 
 
 

   Critical angle 




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
= −

42.2

1
sinc 1 = 24.4 

   Incident angle > 24.4 

   Ray undergo total internal reflection at the surface  

   option (3) refraction is not possible 
 

 
 
 

 = 1 

 = 2.42 
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Diamond 
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 Ans: AND 
 
 Sol:   
 
 

            BAY +=  
            = A ● B 
 
 
 

   option (1) AND 
 

 
 

 Ans: 1:2  

 
 Sol: Ratio of impulse  
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 Ans: 1 drop / second 
  

 Sol: Distance travelled by 1st drop in 4 second is ut + 
2

1
at2 

  S1 = 
2

1
at2 = 

2
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× 9.8 × 42 = 78.4 m 

  Distance travelled by succeeding drop in (4 – t) second is  

  S2 = 
2

1
× 9.8 (4 – t)2 = 4.9 (4 – t)2 

   S1 – S2 = 34.3 
  78.4 – 4.9 (4 – t)2 = 34.3 
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  (4 – t)2 = 9  4 – t = 3 
  t = 1 s 
 

 
 

 Ans: 
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 Ans: e > p >  
 

d/2 d/2 



 

 Sol:  
m

1

KEm2

h
=  

   m > mp > me 

   e > p >  
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 Sol: For adiabatic process,  
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Section B 
 

 
 
 Ans: 74 
 
 
 
 



 

 Sol: A2
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   x = 74 
 

 
 
 Ans: 13 
 
 Sol: For A         Error 
 
  Reading = PSR + HSR + 5 x LC 
  0.322 = 0.300 + HSR + 0.005 
  CSR = 0.017 
  For B 
  Reading = PSR + HSR + Error  
  0.322 = 0.200 + HSR + 0.092 
  CSR = 0.030 
  Difference = 0.030 – 0.017 = 0.013 cm 

  In circular scale = 13
001.0
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 Ans: 2 
 

 Sol: 
2

1
mu2 = 

2

1
mv2 + mgℓ (1 – cos 60) 

  u2  = v2 + 2gℓ (1- ½ ) 

  9 = v2 + 20 × 0.5 × 
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  9 = v2 + 5 
  v = 2 m/s 
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 Ans: 10 
 

 Sol: ( )ĵ5t5ît10r 2 −+=
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= = m ([10r2 î + 5 (t – 5) ĵ ] ×[20t î + 5 ĵ ]) 

  = m (t2 50  k̂ - 100 t (t – 5) k̂ ) 

  At t = 0 0L =


 

   0 = t 50  k̂ (t – 2 (t – 5)) 

   t – 2t + 10 = 0 
  t = 10 sec 
 

 
 
 Ans: 25 
 
 Sol: From conservation of linear momentum 
  2 × 4 + 0 = 2 ×1 + m2V2 ------(1) 
  By elastic collision 
  V2 – V1 = e (U1 – U2) 
  V2 – 1 = 1 (4 – 0) 
  V2 = 5 

  eq (1)  8 = 2 + m2 ×5 
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 Ans: 10 
 
 



 

 Sol: Reduced mass  = Kg16.0
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 Ans: 22 
 

 Sol: B = m (H + I) = mH 
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 Ans: 80 
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 Ans: 50 
 
 Sol: Resistance of bulb 
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 Ans: 6000.00 
 
 Sol:  
 
 
 
 
  Net force on free charged particle 
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PART – B – CHEMISTRY 
 

Section A 
 

 
 

 Ans: EH  ED −7.5 
 

 Sol: Bond dissociation enthalpy of hydrogen is (in kJ mol−1) is 435.88 kJ mol−1 and for Deuterium is  

443.35 kJ mol−1 

  EH  ED −7.5  
 

 
 
 Ans: [Fe(H2O)6]3+ 
 
 Sol: [Fe(H2O)6]3+ 
  Fe3+   [Ar]3d5 
   High spin paramagnetic complex with five unpaired electron. So it is responds to an external magnetic 

field. 
 

 
 
 



 

 Ans: (b), (c) and (d) only 
 
 Sol: Except bromine water, all other gives p-Bromophenol as the major product and with bromine water, its 

gives tribromo substituted product. 
 

 
 

 Ans: It forms spherical micelles with CH3(CH2)16 − group pointing towards the centre of sphere 
 
 Sol: sodium stearate forms spherical micelles with hydrocarbon part pointing towards the centre of sphere 
 

 
 

 Ans:  

 
 



 

 Sol: 

O (1) CH3CH2MgBr, Dry ether

(2) H2O, HCl

OH

Cl  
 

  

O

CH3−CH2−MgBr

OMgBr

H2O / HCl

OH

Cl  
 

 
 
 Ans: (a) > (d) > (c) > (b) > (e) 
 
 Sol:  +6                  +3                      +4                   +5                  +1 
  CrO3          Fe2O3          MnO2          V2O5          Cu2O 
 

  CrO3 > V2O5 > MnO2 > Fe2O3 > Cu2O 
  a > d > c > b > e 
 

 
 
 Ans: Al3+ < Mg2+ < Na+ < K+ 
 
 Sol: For isoelectronic species such as Al3+, Mg2+, Na+ as positive charge increases, size of the ion 

decreases. And in the case of K+ and Na+ the order of is Na+ < K+ 

  Al3+ < Mg2+ < Na+ < K+ 

  Fraction of total ion present as Fe3+ 

]Fe[]Fe[
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 Ans:  

 

 Sol: Benzonitrile when reacts with SnCl2 / HCl form bezaldehyde. −CHO group does not reacts with 
Hinsberg’s reagent 

  Hinsberg’s reagent used to distinguish 1, 2 and 3 
 
 
 
 



 

 

 
 
 Ans: (b) zero order 
  (c) and (e) first order 
 

 Sol: a, b − zero order reaction  

  e − first order reaction 
 
 



 

 

 
 

 Ans:  

 

 Sol: 

O
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O
CH3−C−H

O
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1. I2, NaOH

(Iodoform test)

O

CHI3 +

X

COOH

OH
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2. H3O+

 

 
 
 



 

 
 
 Ans: Both (A) and (R) are correct and (R) is correct explanation of (A) 
 
 Sol: Both (A) and (R) are correct and (R) is correct explanation of (A) 

  Aromatic 1 amine such as aniline cannot be prepared by Gabriel’s phthalimide synthesis because 
aryl halide not easily undergo nucleophilic substitution with phthalimide ion. 

 

 
 
 Ans: Albumin 
 
 Sol: Albumin is a water soluble protein 
 

 
 
 Ans: SiO2 
 
 Sol: SiO2 is acidic oxide 

  2NaOH + SiO2 → Na2SiO3 + H2O 
 



 

 
 
 Ans: 2-Methyl propane 
 

 Sol: H2C=C−CH3

CH3

CH3−C−CH3

HCHO + CH3−C−CH3

O

O

KMnO4 / H+

Ozonolysis

 

 

  Both on ozonolysis and treatment with acidified KMnO4, 2-methylpropene is converted into the same 
product acetone 

 

 
 
 Ans: Statement I is incorrect but Statement II is correct  
 
 Sol: Statement I incorrect  
  Be(OH)2 is amphoteric and hence its get it is dissolved in alkali 
  Statement II correct 
 

 
 

 Ans: [SiCl6]2− 
 

 Sol: Due to steric factors, [SiCl6]2− does not exist 
 



 

 
 
 Ans: Novolac 
 
 Sol: When phenol is treated with formaldehyde in presence of acid or base catalyst, the initial product will 

be linear polymer and is called Novolac. 
 

 
 
 Ans: H2O2 
 
 Sol: hydrogen peroxide is used as bleaching agent. 
 

 
 

 Ans: −
+

HClN)CH( 23  

 

 Sol: HClN)CH(COHNaHCOClNH)CH( 33323433 ++→+
+

−  

  H2CO3 ion liberate CO2 
 



 

 
 

 Ans:  

 
 Sol: Due to same charge on adjacent atom, that resonating structure is not correct 

 

Section B 
 

 
 

 Ans: 25 
 

 Sol: A    + B        2C 
  1       1                  1 

  1-   1-            1+2 
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−
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  [C] = 1 + 2x 5.2
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3
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  x = 25  10−1 M 

  x = 25  10−1 M 



 

 
 
 Ans: 464 
 

 Sol: OH5CO4O
2

13
HC 222104 +→+  

  58 g C4H10 → 90 g H2O 

  x g C4H10 → 72 g H2O 

  110464
90
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 Ans: 2.01 
 

 Sol: 1Js100
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s/JinEnergy −==  

  

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  = 2.01  10+20  
  x = 2.01 
 

 
 
 Ans: 10 
 
 Sol: H3C−C=C−CCH3

H H

 

 

  Number of sigma bond = 10 
 

 
 
 Ans: 0 
 
 



 

 Sol: The number of moles of AgCl precipitated gives the number of chloride ion outside the complex. 
  3 moles AgCl precipitated and hence the formula of the complex is [Cr(H2O)3(NH3)3]Cl3 

  Here, none of the chloride ion are present inside the coordination sphere. Therefore, number of Cl− 
ion satisfying secondary valency is zero 

 

 
 
 Ans: 3 
 
 Sol: Overall reaction 

  ++ 232
)M1( Fe/Fe//Zn/Zn  is 

  +++ +→+ 223 Fe2ZnFe2Zn  

  
Zn/ZnFe/Fecell 223 EEE +++ −= = +0.77 − (−0.76) = 1.53 
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 Ans: 18 
 

 Sol: OH7Cr2Fe6H14OCr6Fe 2
322

72
 2 ++→++ +++−+   

  N1V1 = N2V2 

  N1  10 = (0.02  6)  15 

  N1 = 18  10−5 

 

 
 
 Ans: 25 
 
 



 

 Sol: Pi = KH Xi 

  

18

900

n
1067.1835.0 2CO3 = −  

  025.0n
2CO =  = 25  10−3 moles 

 

 
 
 Ans: 26 
 

 Sol: PV = nRT   V = 4  103 m3 

       V = 4  106 L 

  1  4  103  103 = n  0.083  300 

  4
46

CH 1016
249.0
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300083.0

104
n

4
=


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


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  Weight of CH4 = 16  16  104 

           = 256  104 = 25.6  104  26  104 
 

 
 
 Ans: 101 
 

 Sol: 
11 molkJ2.98H

gas

molkJ8.2H

liquidsolid XXX
−−

==

→→  

  H = Hfusion + Hvap 
     = 2.8 + 9.2 

     = 101 kJ mol−1 

 

 

PART – C – MATHEMATICS 
 

Section A 
 

 
 



 

 Ans: 
3

7
 

 
 Sol: 2x2 = 4 – 2x 
  x2 + x – 2 = 0  
  Solving we get, x = – 2, x = 1  

  Required area =  =−=−+
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 Ans: Decreasing in 






 −
 0,

6
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 Sol:  

 
 

 
   

  

 

  Now, we can see that the function is decreasing in 






 −
 0,

6
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 Ans:  

 
 
 



 

 Sol: In triangle ABC 

  AC= 316
30tan

16
o

=  

  CD = 316  

  Now in  DFC  

  CD = 36 sin45 

  68
2

1
.316 ==  

  EF 68=  

  In  le OED  

  OE = 16cos45°= 28
2

16
=  

  Height of top most point =  

 

 
 
 Ans: 2b = a + c 
 
 Sol: Three vectors are coplanar 

  0

b1b2b2

bb2b1

)cb(cb2aba2

=

−+

−+

+−++++

  

  C2 → C2 + C3 

  0

b1b1b2

bbb1

)cb(baba2

=

−++

−+

+−+++

  

  C1 → C1 – C2 

  0

b1b12

bb1

)cb(ba2

=

−+

−

+−+

  

  Expanding along first row, we get 

   2b = a + c 

 



 

 
 

 Ans: 
12


 

 

 Sol:  −+=

b

a

b

a

dx)xba(fdx)x(f  

  




+

=

24

5

24

3
)1.(..........

x2tan1

dx
 

  Also, 




+

=

24

5

24

3 x2cot1

dx
 

  




+

=

24

5

24

3

3

)2.(..........
x2tan1

dxx2tan
 

  From (1) & (2) 

  




+

+
=

24

5

24

3

3

x2tan1

dxx2tan1
2  

  
6

dx2

24

5

24


== 





 

  
12


=  

 



 

 
 

 Ans: a = 3, b  13 
 

 Sol: By cramers rule,  = 0 and any one of 1, 2 and 3 should not be equal to zero 

  0

953

a21

632

==  

  Solving, we get a = 3 

  ==

95b

325

638

1 8[18 – 15] – 3 [45 – 3b] + 6[25 – 2b] = 3(13 – b) 

  0

3b3

151

282

3

9b3

351

682

2 ===  

  ==

b53

521

832

3 2[2b – 25] – 3[b – 15] + 8[5– 6] = b – 13 

  If b = 13, then 1, 2, and 3 all will be zero.  

   b  13 
 

 
 
 Ans: ~ p 
 

 Sol: = (p → q)  (p → ~ q)  

  = (~ p v q)  (~ p v ~ q)  

  = ~ p v (q  ~ q)  
  = ~ p v f  
  = ~ p   
 

 



 

 
 

 Ans: ( ) ( )13log31 e −−−  

 

 Sol: )1(..........xe1
dx

dy xy−+=  

  

dx

dt

dx

dy
etePut

xee
dx

dy
e

yy

xyy

−==

+=

−−

−−−

 

  )2(..........xet
dx

dt x−−=+  

  xdx.1
eeF.I ==   

  Solution of equation (2) is 

   +−= − cdxe).xe(te xxx  

  c
2

x
te

2
x +−=  

  )3.........(c
2

x
e

2
yx +−=−  

  












 −
=

2

x2
 e c  = 1  0 =  y(0)

2
x – y  

  












 −
=−

2

x2
lnyx

2

 

  












 −
−=

2

x2
lnxy

2

 

  Now, 












 −
+=

2

x2
x1

dx

dy 2

 

  0
x2

x2x2
2

2

=














−

+−
  

  

31x

0
x2

x2x2x
2

2

=

=














−

−−
−

 

  )13ln()31(y31xaty minmin −−−=−=  

 
 



 

 
 

 Ans: {x R:| x – 3|< 1} 
 
 Sol: The numbers of ways of distributing 9 distinct balls in 4 boxes is = 49 When box 3, contains exactly 3 

balls then number of ways =9C3  (3)6 

  Required Probability =

9

9

6

3
9

4

3

9

28

4

3
C 








=  

  Hence    k=
9

1
3

9

28
=  

  Now 2<k< 4   k{xR:| x – 3|< 1} 
 

 
 

 Ans:  

 

 Sol: 
nba

1
........

b3a

1

b2a

1

ba

1

−
++

−
+

−
+

−
 

  



























+








+








++














+








+








++














+








+








+= ....

a

nb

a

nb
1.......

a

b2

a

b2
1....

a

b

a

b
1

a

1
222

 

  












 ++
+

+
+=

2

2

a

b

6

)1n2)(1n(n

a

b

2

)1n(n
n

a

1
 

    



 

  by comparing this result to n + n2 + n2  

  we get  

 

 
 

 Ans: 
3

16
 

 

 Sol:  Let equation of ellipse is )ba(1
b

y

a

x
2

2

2

2

=+  

  Since it passes through )1.(..........1
b

1

a2

3
1,

2

3
22

=+













 

  Given )2(....................a
3

2
)e1(ab

3

1
e 2222 =−==  

  Solving  (1) & (2) we get a2 = 3, b2 = 2 

   Ellipse is )3(..........1
2

y

3

x 22

=+  

  Focus (±ae, 0) = 













 0,

3

1
.3  (± 1, 0)  

  Therefore, circle is (x – 1)2 + y2 = 
3

4

3

2
2

=













 .......(4)  

  Solving  (3) & (4) 

  6)1x(
3

4
3x2 22 =








−−+  

  x = 1, 5 

  
3

2
y

3

4
y1

2

y

3

1
1xWhen 2

2

===+=  

  Hence P(
3

2
,1  ), Q(

3

2
,,1 − )   PQ2 = 

3

16
 

  when x=5, y2 is negative and hance not acceptable 



 

 
 
 Ans: 16 
 
 Sol:  
  Equation of parabola 
  (y – 0)2 = 4(2) (x – 2)  
  origin lies on the directrix x = 0 

  so SOR is right angle triangle.  
  Equation of chord of contact SR is x = 4  
  It is latus rectum of parabola  

  Therefore area of SOR 1684
2

1
==  square units 

 
 
 Ans: 6 
 

 Sol: 3

]d)1n2(a2[
2

n2

]d)1n3(a2[
2

n3

s

s

n2

n3 =

−+

−+

=  

   2a+(3n–1)d = 2[2a + (2n–1)d]  

   2a+(n–1)d = 0 ……(1) 

  Now 

]d)1n2(a2[
2

n2

]d)1n4(a2[
2

n4

s

s

n2

n4

−+

−+

=
]d)1n2(a2[

]d)1n3(a2[2

−+

−+
=  

  From (1), 2a = –(n–1)d, substituting we get, 6
]nd

]nd3[2

s

s

n2

n4 ==  

 

 
 
 



 

 Ans: 9 
 
 Sol: (sinx + sin4x) + (sin2x + sin3x) = 0 

  0
2

x
cos

2

x5
sin2

2

x3
cos

2

x5
sin2 =+  

  0
2

x
cos

2

x3
cos

2

x5
sin2 =








+  

  0
2

x
cosxcos

2

x5
sin4 =  

  0
2

x5
sin =     or cosx = 0 or cos 0

2

x
=  

  ,0
2

x5
= , 2, 3, 4, 5   

22

x
or

2

3
,

2
xor


=


=  

  
5

10
,

5

8
,

5

6
,

5

4
,

5

2
,0x


=   =


= xor

2

3
,

2
xor  

  





= ,
2

3
,

2
,2,

5

8
,

5

6
,

5

4
,

5

2
,0x  

  Hence sum of all solutions = 9 
 

 
 

 Ans: f is continuous at every point [0, ) and differentiable except at the integer points 
 

 Sol: dy]y[)x(f

x

0

=  

  Let n  x < n + 1, n   

  dy)n(dy)1n(.....dy)2(dy)1(dy)0(

x

n

n

1n

3

2

2

1

x

0

 +−++++=

−

 

   = 0 + 1 + 2 + 3 + ……. + (n – 1) + n(x – n) 

  nxn
2

)1n(n 2 +=
−

 

  






 +
−=

+
−=+

−−
=

2

1n
xn)x(f

2

)1n(n
nxnx

2

nn
)x(f

2

 

  




















 −−

=






 −

=

egerintx;
2

1]x[x2
]x[

)eger(intnx;
2

1x
x

)x(f  

  Since )n(f
2

)1n(n
)x(flim

nx
=

−
=

→
 

  Therefore,  f(x) is continuous at all integers.  
  But f'(x) = [x] is discontinuous at all integers. 
 



 

 
 
 Ans: 2 
 

 Sol: 
 0 = 12e –1)–(ee – 1)–(e 

is01e + 12e–2e–e – e

2x3xx23x

x2x3x4x6x



=+
 

   e3x –1 = 4ex or (e3x–1) . ex = 0  
  Case-1 e3x–1 = 4ex 

   It can be seen that there is only 1 solution to this. 
  Case –2 (e3x–1) ex = 0  

   e3x = 1  

   x = 0 (one solution)  

   Total 2 roots 
 

 
 
 Ans: 16x2 – 9y2 + 32x + 36y – 36 = 0 

 Sol: 1
16

)2y(

9

)1x(
Given

22

=
−

−
+

 

    a = 3, b = 4 

  b2= a2 (e2 –1 )  e = 
3

5
  

  Focus (±ae, 0)  X = ±ae, Y = 0  
       x + 1 = ± 5, y – 2 = 0 
        x = –6, 4, y = 2  

  Hence focus S(–6, 2), S(4, 2)  

  Any point on hyperbola  is given by (–1 + 3sec, 2 + 4tan) 

  Hence centroid is = 






 ++++−+−

3

tan4222
,

3

sec3146
 

  h=
3

3h3
sec

3

sec33 +
=

+−
 

  
4

6k3
tan

−
=  

  1tansec 22 =−  

  1
16

)6k3(

3

3h3 22

=
−

−






 +
 

   16x2 – 9y2 + 32x + 36y – 36 = 0 
 



 

 
 

 Ans:  

 

 Sol: Foot of the perpendicular from (1, 2, – 1) on line 
1

z

0

y

1

x

−
== is N (1, 0, – 1)  

  Now equation of line passes through P(1, 2, –1) is 

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

1z

b

2y

a

1x +
=

−
=

−
 

  This line is parallel to plane x + y + 2z = 0 

   a + b + 2c = 0 …… (2) 

  Any point on the line L: is
1

z

0

y

1

x

−
==  

    Q(r, 0 , – r) lies on line (1) 

  
c

r1

b

20

a

1r −
=

−
=

−
  

    c = – a  
  From (2) we have b = a  
  Hence a : b : c = a : a : – a 

  So, line PQ is 
a

1z

a

2y

a

1x +
=

−
=

−
 

  And directions line PN is (0, 2, 0)  

  Acute angle between PQ and PN is '' then 

   

 



 

 
 

 Ans: There exists an onto function f:N→ N such that fg=f 
 

 Sol: If  f : N → N, f = 3n + 1 = 3n + 2 = 3n + 3  
  So, g(3n + 1) = 3n + 2, g(3n + 2) = 3n + 3, g(3n + 3) = 3n + 1  

  So g(f(x))  f(x)  
  Therefore, statement (1) is not true 
  g(3n + 1) = 3n + 2 
  g(3n + 2) = 3n + 3  

  g(3n + 3) = 3n +1, n  0  
  For x = 3n + 1  
  gogog (3n + 1) 3n + 1  
  Similarly  
  gogog (3n + 2) = 3n + 2  
  gogog (3n + 3) = 3n + 3  

  Therefore gogog (x) = x  x  N 
  Therefore (2) is not true 
   

  (f f : N → N and f is a one-one function such that f(g(x)) = f(x) then  
    g(x) = x  

     but g(x)  x 
  Therefore, statement 3 is not true 

   If f : N → N and f is an onto function such that f(g(x)) = f(x) then  
  One of its possibilities is by taking f(x) as onto function 

  








+=

+=

+=

=

33nxa

Na2,3nxa

13nxa

)x(f  

   f(g(x)) = f(x)  x  N 
  Therefore, statement 4 is true 

 

 



 

 Ans: e(-e+1) 
 

 Sol: RHL= eelimelim )2x(

)2xtan(

2x

]x[x

)2xtan(

2x
== −

−

→

−

−

→ ++
 

  LHL=
2

2

2x x6x5

|6x5x|
lim

−−

+−




−→

 

  For x < 2, |x2 – 5x + 6| = x2 – 5x + 6 

  



−=

−−

+−




=

−→ )x6x5(

|6x5x|
limLHL

2

2

2x
 

  Also, f(2) =   
   For f(x) to be continuous at x = 2, 
   RHL = LHL = f(2) 

  =



−=e  

    = e and  = –e2  

    +  = –e2+e 

 

Section B 

 

 
 
 Ans: 4.00 
 

 Sol: xcosxsinxsine2
dx

dy
e 2yy −=−  

   tePut y =  

  
dx

dt

dx

dy
ey =  

  xcosxsinxsint2
dx

dt 2−=−  

  xcos2xdxsin2
eeF.I == −

 

   −−= dx)xcosxsin(ee.e 2xcos2xcos2y  

  c)1xcos2xcos2(
4

1
e 2y ++−=  

  At x= .0y
2

=


 

  
4

3
cc

4

1
1 =+=  

  xcos22y e
4

3
)1xcos2xcos2(

4

1
e −++−=  

  







+= 2e

4

3

4

1
ln )0(y  

  ( )2eln )0(y −+=  

  
4

3
,

4

1
==  

  4)(4 =+  

 



 

 
 
 Ans: 1.00 
 

 Sol: 1
c

c

cc

c

10
20

10
20

10
19

9
19

10
20

==
+

 

 

 
 
 Ans: 16.00 
 
 Sol: |A| = (ad – bc) = 15  

  where a, b, c, d  {±1, ±2, ±3} 
   ad = 9 & bc = – 6  

   ad  (3,3) or (– 3, –3)   bc  (2, – 3), (–2, 3), (–3,2), (3, –2)  
  number of matrices = 2 × 4 = 8 matrix  
  ad = 6 and bc = – 9  
  Number of matrices = 4 × 2 = 8 matrix  
  Total matrices = 8 + 8 = 16 matrix 
 

 
 
 Ans: 238 
 

 Sol:    Total number of ways = 622232 C8C6C5)C6C6(8C5 +  

         = 23800 

 
 
 Ans: 210 
 

 Sol: 

10

3/1

x

1x
)1x(



























 +
−+  

  ( 102/13/1 )xx −−  

  r2/1r103/1
r

10
1r )x()x(CT −−

+ −=  

    0r3r2200
2

r

3

r10
=−−=−

−
 

  4r =  

  210
1234

78910
CT 4

10
5 =




==  

 



 

 
 
 Ans: 11.00 
 

 Sol: Let A= 







=









dc

ba
Band

01

i0
n

 

  AB=IB 
  (A-I)B=0 
  A=I 

  

n

01

i0








=I 

  A8= 








00

11
 

  n = multiple of 8  
  Number of two digit numbers is S = 11  (16, 24,......96) 
 

 
 
 Ans: 164 
 
 Sol: Class   Frequency   C.F  

  10-20              

  20-30    110         + 110  

  30-40    54         + 164  

  40-50    30         + 194  

  50-60             +  + 194 = 584 
 

      N= f = 584  

      + = 390 

  Median (m) =  

  292
2

584
N ==  

  

3

128
5

3

128
4045

10
30

)164(292
4045m

−
=








 −
+=








 +−
+==

 

  15 = 128 –    

   = 113  

   = 277  

  |–| = |113–277| = 164 
 



 

 
 
 Ans: 1.00 
 

 Sol: =++ ;010x25x2
 

  nn
np −=  

  1818
18

1717
17 p,p −=−=  

  
)2.........(2510

)1.........(2510

2

2

−=+

=+
 

  
( )
( )

( )
( ))25()25(p

)25()25(p

)(25)(p

)(25)(p

217217
18

218218
17

18181915
18

19192020
17

+−+

+−+
=

−+−

−+−
  

  From (1) & (2), required answer is 1 
 

 
 
 Ans: 3.00 
 

 Sol: l....
3

10

3

6

3

2
1

3

2

1

3

1
log

32

25.0

=







++++ 




































 

   

  Let  ..
3

10

3

6

3

2
1

32
++++ =b 

   

   

  From (1) – (2), we get 

   

   

  b – 1 = 2 & b = 3 

  So ,     

      

     a2=3 
 

 
 
 Ans: 3.00 
 



 

 Sol: ( ) ( ) k̂2ĵ2î2
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k̂ĵî

qpqp −+−==−+


 

  
( ) ( )
( ) ( )qpqp

qpqp
3r 




−+

−+
=  

   )k̂ĵî( −+−=  

  So 1,1,1 ===  

  3=++  

 


