
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

16th March Shift 2 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 

PART – A – PHYSICS 
 

SECTION A 

 
 
 Ans: 2 
 

 Sol: 45.545
11.0

60P
Vs ==


=  

  = psp VV220V step up transformer 

 

 
 
 Ans: 2 
 

 Sol: 



=

VD
Re  

  If Re < 1000  steady flow 

  1000 < Re < 2000  flow becomes unsteady 

  Re > 2000  flow is turbulent 

  Re initial = 

( ) 3

2
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−

−

−

− 
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= 382.16 



 

  Re final = 

( ) 3

2
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−

−

−

− 





= 1019.09 

 

 
 
 Ans: 3 
 

 Sol: Energy, Q = 2Rt 

  
2
2

2
1

2

1

Q

Q




= as R, t is the same for both case 

  

2

2 3

5.1

Q

500








=  

  Q2 = 500 × 4 = 2000 J 
 

 
 
 Ans: 4 
 

 Sol: ( )m3x
r

K2

0

=



=


  

  
2

9

m

C
10424.0 −=  

 

 
 
 Ans: 1 



 

 Sol: 
PNd2

RT

A
2

=  

  nm102=  

 

 
 
 Ans: 1 
 

 Sol: 












−













−




=

21s R

1

R

1
1

f

1   

  If 0
f

1
s ==  

  = f  

 

 
 
 Ans: 2 
 

 Sol: The force on a point charge by magnetic field is perpendicular to V


 

   BVqF


 =  

   work done by magnetic force on the point charge is zero 
 

 
 
 Ans: 1 



 

 

 Sol: m2

bt

0
t

0 eAeAA
−

− ==  

  m2

bt

0
0 eA

2

A −

=  

  2n
m2

bt
=  
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693.05002
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b

m2
t


==   

  s65.34t =  

 

 
 
 Ans: 3 
 

 Sol: 
( )

dV
a

dXB
E 0

0
1

+
=  

  
( )

dV
a

XB
E 0

0
2 =  

  Enet = E1 – E2 

      = 
a

dVB 2
00  

 

E1 
E2 

X X + d 



 

 
 
 Ans: 2 
 

 Sol: 
 2R
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A
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 Ans: 2 
 

 Sol: A =  N 

  N = n NA   









=

2n
t

2
1


 

  A

3

N
198

105.1
N













 
=

−

 

  N
t
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A

2
1 
















=


 

  A = 365 Bq           (1 curie = 3.7 × 1010 Bq) 
  Official key by NTA (2) 
 



 

  
 
 Ans: 4 
 

 Sol: BA   

  Length of both strips will decrease BA LL   

 
  
 
 
 
 

 
 
 Ans:  2 
 
 Sol:  Red light and blue light have different wavelength and different frequency. 
 

 
 
 Ans: 3 
 

 Sol: 1t
01 eNN

−
=  

  1t

0

1 e
N

N −
=  

  0.67 = 1te
−  



 

  ( ) 1t67.0n −=  

  2t
02 eNN

−
=  

  2t

0

2 e
N

N −
=  

  0.33 = 2te
−  

  ( ) 2t33.0n −=  

  ( ) ( ) 21 tt33.0n67.0n −=−  

  ( ) 







=−

33.0

67.0
ntt 21   

  ( ) 2ntt 21 =−  

  
2

121 t
2n

tt =


=−


 

   half life = 
2

1t=  = 20 minute 

 

 
 
 Ans: 1 
 
 Sol:  Truth table for the given logic gate is  
   

A B Out put (Y) 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

  



 

 
 
 Ans: 2 
 

 Sol: k̂9ĵt3ît5.0V 2 ++=


 

  k̂9ĵ6î2V 2tat ++==


 

  Angle made by direction of motion of mosquito will be 

  






−

11

2
cos 1  from x – axis = 

2

117
tan 1−  

  






−

11

6
cos 1  from y – axis = 

2

85
tan 1−  

  






−
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9
cos 1  from z – axis = 

9

40
tan 1−  

  No option matching 
  Official key by NTA (2) 
 

 
 
 Ans: 3 
  

 Sol: 
Vmq2

h
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h
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h
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1

2

2

1

m

m
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m
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


 

 



 

 
 
 Ans: 4 
 

 Sol: Statement 8.922.0RgVmax ==  

  Vmax = 1.97 m/s 
  7 km/h = 1.944 m/s 
  Speed is lower than Vmax, hence it can take safe turn 

  Statement 










−

+
=

tan1

tan
RgVmax  

       42.5
2.01

2.01
8.92 =









−

+
= m/s 

  18.5 km/ h = 5.14 m/s 
  Speed is lower than Vmax, hence it can take safe turn. 
 

 
 
 Ans: 1 
 
 Sol:  According to energy conservation 



 

  (M + m) g h = ( ) 2
1VmM

2

1
+  

  Where V1 → velocity after collision 

  gh2V1 =  

  Applying momentum conservation, (just before and just after collision) 
  Mv = (M + m) V1 

  2
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6
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m
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


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  55.831 m/s 

 

 
 
 Ans: 1 
 

 Sol: Rh22D =  

  m55.39km
64008
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R8

D
h

22




==  

 
SECTION B 

 

 
 
 Ans: 2500.00 
 
 Sol: Q = i2 RT 
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−
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 Ans: 3.00 
  



 

 Sol: =

+


=


+


= sing
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1
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a
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  3b =  

 

 
 
 Ans: 3.00 
 
 Sol: Energy given = Uf - Ui 

          = 
R

GM

5

3

R
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5

3
0
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=




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
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−−  

        X = 3 
 

 
 
 Ans: 3.04  
 

 Sol: 

d
K

d
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2

d
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d

A
C 00
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
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  0
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 Ans: 12.00 
 
 



 

 Sol: 
2
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m

F
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1
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  = k̂20ĵ12î8 ++  

  b = 12 
 

 
 
 Ans: 120.00 
 

 Sol: 12 sin  = Vr 

  sin  = 
2

1
 

   = 30 

   = 120 
 

 
 
 Ans: 4.00 
 

 Sol: 0c ff =  

  
'L2

V2
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2
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2

1

c
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  i.e., x = 4 
 

 
 
 Ans: 12.00 
 

 Sol: 5.1,02.0 11 ==  

  6.1,03.0 22 ==  

  Achromatic combination 

 
 

V = 12 

Vr = 6 

fc f0 

L’ L 

1 2 
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1
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  A1 = 12 
 

 
 
 Ans: 20.00 
 

 Sol: Fr =  

  ( ) ( ) k̂4ĵ3k̂4ĵ3î2î2r −−=++−=  

  and k̂4ĵ3î4F ++=  

  

434

430

k̂ĵî

Fr −−==  

  

( ) ( ) ( )

201216

k̂12î16

120k̂160ĵ1212î
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+++−+−=



 

   

 
 
 Ans: -113.00 
 

 Sol: n = 0.60 = 1- 
H

L

T

T
 

  
H

L

T

T
= 0.4  TL = 0.4 × 400 

      = 160 K = -113C 

 

 

 

 

 



 

PART – B – CHEMISTRY 
 

SECTION A 
 

 

 
 
 Ans: 2 
 



 

 Sol: 

CN

OCH3

(i) C6H5MgBr

dry ether

OCH3

C=NMgBr

C6H5

(ii) H3O+

OCH3

O

C6H5

C

 

 

 
 
 Ans: 2 
 
 Sol: Fe forms halides of general formula 

  FeX3  where X = F, Cl, Br 

  FeX2  where X = F, Cl, Br, I 
 

 
 
 Ans: 1 
 
 Sol: The two hydroxyl group in H2O2 lie in different planes 
 



 

 
 
 Ans: 4 
 

Sol: In ,HN)COCH( 3
 due to the presence of two electron in withdrawing CH3CO– group, the availability 

of lone pair of electrons on nitrogen decreases. Hence it becomes less basic. 
 

 
 
 Ans: 2 
 

 Sol: 

CH3
alk. KMnO4

OCH3

H+

COOH

OCH3

 

 

 



 

 Ans: 3 
 

Sol: Since the second ionisation enthalpy of X is almost 10 times higher than the first it is evident that it 
is an alkali metal. Alkali metal after losing one electron will acquire a stable noble gas configuration 
and hence second IE will be very high. Since the first IE of Y is only little greater than X, if will be 
an alkaline earth metal. 

 

 
 
 Ans: 2 
 

 Sol: HCC−CH2−CH3 CH3−CH2−C−CHO
(i) O3

(ii) H2O
O

 

 
 Since the compound contains an aldehydic group it will reduce ammoniacal silver nitrate solution to 

metallic silver. 
 

 
 
 Ans: 4 
 

Sol: Al2O3 cannot be reduced by coke because it is a highly stable oxide and aluminium has a strong 
affinity for oxygen. Hence Al2O3 has to be reduced to Al electrolytically. 

 



 

 
 
 Ans: 4 
 
 Sol: Greenhouse gases are CO2, CH4, CFC, ozone, N2O and water vapour. 
 

 
 
 Ans: 3 
 
 Sol: At the point of neutralization, V1N1 = V2N2 
  For NaOH × H3PO3, V × 1 = 50 × 2  
       V = 100 mL 
  For NaOH × H3PO2, V × 1 = 100 × 2 
       V = 200 mL 
 

 
 
 Ans: 3 
 

Sol: C60 fullerene contains 20 six-membered rings and 12-five membered ring. 
 



 

 
 
 Ans: 1 
 

Sol: Ordinary filter paper cannot be used for removing the dispersed phase because size of pores of 
filter paper is bigger than the size of colloidal particles which can easily pass through the pores of 
the ordinary filter paper. 

 

 
 
 Ans: 3 
 
 Sol: The secondary structure of proteins is stabilized by hydrogen bonding. 
 

 
 
 Ans: 4 
 
 
 



 

Sol: (a) Lassaignes test – N, S, P and halogens 
 (b) Cu (II) oxide – Carbon 

 (c) Silver nitrate – Halogen specifically 
 (d) The sodium fusion extract gives black precipitate  
  with acetic acid and lead acetate solution – Sulphur 
 

 
 
 Ans: 3 
 

 Sol: In (NH4)2 [Ce(NO3)6]  Ce+4 

  Ce+4  [Xe] 4f0 5d0 6s0  n = 0 

  In Gd (NO3)3  Gd3+ 

  Gd3+  [Xe] 4f7  n = 7 

  In Eu(NO3)3  Eu3+ 

  Eu3+  [Xe] 4f6  n = 6 

  The increasing order of spin only magnetic moment is 
  Ce+4 < Eu+3 < Gd+3 
 

 
 
 Ans: 4 
 

 Sol: 
Cl2

UV light

Cl

Cl

 

  The reaction proceeds through free radical intermediate formation. 



 

 
 
 Ans: 4 
 
 Sol: NaH is used as a reducing agent. 
 

 
 
 Ans: 2 
 

 Sol: X (Z = 33) → Arsenic (As) 

  Y (Z = 53) → Iodine (I) 

  Z (Z = 83) → Bismuth (Bi) 

  X → Metalloid  Y → Non-metal  Z → Metal 
 

 
 
 Ans: 4 
 

Sol: During ammonolysis of alkyl halide, the acid liberated during the reaction combines with the amine 
and forms amine salt. To liberate free amine from the amine salt, a base is needed. 

 

 



 

 Ans: 3 
 

Sol: Urea formaldehyde resin is used in the manufacture of wood laminates. 
 

SECTION B 
 

 
 
 Ans: 108 
 

 Sol: 
4

A

2

A
A

5454
⎯⎯→⎯⎯⎯→⎯  

  
64

B

32

B

16

B

8

B

4

B

2

B
B

181818181818
⎯⎯→⎯⎯⎯→⎯⎯⎯→⎯⎯⎯→⎯⎯⎯→⎯⎯⎯→⎯  

 Initial concentrations of A & B are same, since 
64

B
 is 16 times 

4

A
and so the time taken is  

108 minutes 

 

 
 
 Ans: 4 
 

Sol: J1099.3100399.0
10498

10310626.6
hE 1917

9

834
−−

−

−

==



==  

 

 
 
 Ans: 15 
 

Sol: Total number of voids = 3n (where n  particles in unit cell) 

 
2323 100499.010022.6

70

581.0
n ==  

 Total voids = 0.1499 × 1023 = 14.99 × 1021 
 

 
 
 Ans: 19 

Sol: BBAAT xPxPP  +=  

      apK19127
3

2
18

3

1
21 =+=+=  

 

 
 
 Ans: 3 
 
 



 

Sol: n = 5 
  = 0  m = 0 
  1  m = +1, 0, –1 

  2  m = +2, +1, 0, –1, –2 

  3  m = +3, +2, +1, 0, –1, –2, –3 

  4  m = +4, +3, +2, +1, 0, –1, –2, –3, –4 

 

 
 
 Ans: 14 
 

Sol: Molar conductivity, 
M1000

m



=  

 M = 5 × 10–3 mol L–1 

 1

2
mMS5.71

10

3.1
55.0*GC −

−
===  

 12

33m molmMS3.14
10510

5.71 −

−
=


=  14 

 

 
 
 Ans: 1 
 

 Sol: M588.0C107.1K 2
a1

== −  

  1.01099.0588.0107.1CK]H[ 12
a1 1

==== −−+  

  M588.0C104.6K 8
a2

== −  

  42
a2 1094.1588.0104.6CK]H[

2

−−+ ===  

  Since 212 ]H[neglectw e]H[]H[ +++   

   pH = –log 10–1 = 1 
 

 
 
 Ans: 525 
 

Sol: 

moles.m25.5

334

moles.m4.2
12.020

242

)LR(
moles.m25.5

15.035
23 )NO(Cr2PbSO3)SO(Cr)NO(Pb3

=





+→+  

  No. of moles of PbSO4  5.25 × 10–3 moles  
       = 525 × 10–5 moles 

 

 
 
 Ans: 2218 
 
 



 

Sol: Fe + 2HCl → FeCl2 + H2 

 1 mol Fe  1 mol H2 

 2Hmol895.0Femole895.0
85.55

50
=  

 w = –PV = –ngRT 
     = –0.895 × 8.314 × 298 = – 2218.05 J 
 

 
 
 Ans: 19 
 

Sol: 
0

00

1

11

T

VP

T

VP
=  

 mL93.27
760

273

287

30744

P

T

T

VP
V

0

0

1

11
0 =


==  

 9.18
1840.08

93.27

W8

V
Nof% 0

2 =


==  

 

 

PART – C – MATHEMATICS 
 

SECTION A 
 

 
 
 Ans: 4 
 

 Sol:  

  put  

   

   

   



 

   

   

  Putting  

   

   
  Similarly 

   

  Put  

   =  

   
  Solving we get 

   

  Required area = 
 

 

 
 
 Ans: 1 
 

 Sol:  

  Mirror image of  on  is  

  Differentiating w.r t. x 

 

 

   At (2, 1)  

   Equation of tangent  

 

 
 

(1, 1) 

(0, 0) 



 

 
 
 Ans: 2 
 

Sol: )0(f)x(flim
0x

=
→

 (since function is continuous) 

HL = 
2x

)x1(cos
lim

)x1)(x1(x

)x1(sin)x1(cos
lim

21

0x

121

0x


=

−
=

+−

−− −

→

−−

→
 

Putting  

 

LHL =  

 
 
 

    Function is not continuous for any  

    no such  exists 
 

 
 
 Ans: 1 
 
 Sol: No: of triangles = α = 5.6.7 + 6.7.9 + 7.9.5 + 9.5.6 
           = 210 + 378 + 315 +270 = 1173 
   No: of quadrilaterals = β = 5.6.7.9 = 1890 
   β –α = 1890 – 1173 = 717  
 



 

 
 
 Ans: 4 
 

 Sol:   

   

  

  

    

  

  

 
 least value = 3 

 

 
 
 Ans: 3 
 

 Sol:   

  Let A =    B =  

  A + B =   

     

   

   

   
  Solving we get, x=0, 1, -1 



 

   no: of real solution is 3 
 

 
 
 Ans: 2 
 

 Sol: 0rbar =−  

  0brar =+  

  ( ) 0bar =+  

  ( ) ( )k2ji3bar +−=+=  

  Now, ( ) 3kj2i.r =++  

  ( ) 3223 =+−  

  1=  

 ` Also ( ) 1kj5i2.r −=−+  

  ( ) 1256 −=−−  

  12 −=−  

  11 ==  

  k2ji3r +−=  

  ( ) 154191r
2

=+++=+  

 

 
 
 Ans: 1 
 

 Sol Total cases =6  6! 
  Favourable cases 
  No: is divisible by 3 can be formed with  

  

!6654

!55543

!55654

321

210

210

=

=

=

! 



 

 Required Probability 
9

4

36

16

!66

!55!55!6
==



++
=  

 

 
 
 Ans: 3 
 

 Sol ( ) ( ) bcadd,cb,a =  

  ( ) ( ) c3d4d,c3,4 =  

     
3

4

d

c
=  

   The elements is the equivalence relation are  

  {(4,3), (8,6), (12,9)  (16,12),  (20,15),  (24,18)  (28,21)} 
  No: of ordered pairs=7 
 

 
 
 Ans: 1 
 

 Sol ( )11
b

y

16

x
2

22

=+  

  ( )2b4yx 22 =+  

  From ( ) 22 xb4y2 −=  

  Sub is ( ) 1
b

xb4

16

x
1

2

22

=
−

+  

  ( ) b64b16x16b 222 −=−  

  
4b

b16
x2

+
=  

  
4b

b4

4b

b16
b4y

2
2

+
=

+
−=  

  Now 22 x3y =  

   
  But 0b   

  12b =  

 



 

 
 
 Ans: 4 
 

 Sol Direction ratios of line 4,3,is
4

bz

3

2yax




−
=

−
=

−
 

  Let P (4, 3, 8), Q (3, 5, 7) 
  Direction ratios of PQ is (–1, 2, –1) 

  0461LPQ =−+−⊥   

  2=   

  Now, Q (3,5,7) lie on the line L1 

  
4

b7

3

3

2

a3 −
==

−
  

  3b,1a =−  

  Now, shortest distance between 
4

3z

3

2y

2

1x −
=

−
=

−
 

  And 
5

5z

4

4y

3

2x −
=

−
=

−
 

  kj2i

543

432

kji

bb 21 −+−==  

  a2 – a1= i + 2j +2k 

  
( ) ( )

6

1

6

241

141

k2j2i.kj2i
d =

−+−
=

++

++−+−
=  

 

 
 
 Ans: 1 
 



 

 Sol ( ) cbxxxP 2 ++=  

  ( ) 52P =  

  cb245 ++=  

  ( )11cb2 =+  

  ( ) =

1

0

1dxxP  

  ( ) 1dxcbxx
1

0

2 =++   

   

  Solving 
9

5
c,

9

2
b ==  

  7
9

5

9

2
9)cb(9 =








+=+  

 

 
 
 Ans: 4 
 

 Sol ( )
x2sinxcosxsin

x2cosxcosxsin1

x2cosxcos1xsin

xf
22

22

22

+

+

=  

  

x2sinxcos1

x2cosxcos2

x2cosxcos12

CCC
2

2

2

211

+

+→  

    

xsinxcos1

x2cosxcos2

010

RRR
22

2
211 −  

  ( ) x2sin2x2cosxf −=  

  Max  

 



 

 
 
 Ans: 1 
 

 Sol ( ) xsinyxtan
dx

dy
=+  

  I.F  

  Cxdxtanxsec.y  +=  

  Cxseclogxsecy +=  

  ( ) C000y =→=  

  xseclogxsecy =  

  When   

  2log
22

1
y =  

 

 
 
 Ans: 1 
 

 Sol ( )
1x

2

1x

1x
log3xf e

−
−

+

−
=  

  ( )
( )21x

2

1x

3

1x

3
x'f

−
+

+
−

−
=

( ) ( )

( )( )

( ) ( )
0

1x1x

1x2x8

1x1x

4x8
222


+−

+−
=

+−

−
=  



 

   

   
 

 
 
 Ans: 1 
 

 Sol: Given eq is 0cay2axyx 22 =++++  

  22c
4

a
2cg2

2
2 =−=−  

  ( )1_______8c4a2c
4

a 2
2

=−=−  

  

( )2__________5ca

52ca2cf2

2

22

=−

=−=−
 

  Solving       1c,2a −=−=  

  Circle is  01y4x2yx 22 =−−−+  

  ( ) ( ) 62y1x
22
=−+−  

  Slope of 0y2x =+  is 
2

1−
 

  Slope of 2r =⊥  

  Equation of tangent 

030yx230x2y

m1amxy 2

=−=

+=
 

  Perpendicular distance from (0,0)
 

 

 
 
 Ans: 2 
 
 



 

 Sol:  Let ( ) ( )221 mx,xbeQandmx,xP  

  
2

13

111

102

143

2

1
A1 =

−

=  

  2122

11

2 xxm

102

1mxx

1mxx

2

1
A −==  

  ( )1_____xxm
2

13
A3A 2121 −==  

  Equation of AC =x + 3y= 2 
  Equation of BC.= 4x - y= -8 

  Solving     x+3y=2 and y = mx             
m31

2
x1

+
=  

  Solving 4x-y+8=0   and y= mx             
m4

8
x2

−
=  

  
( )( )

( )2__________
m41m3

m26
xx 21

−+
=−  

  From (1)       and (2) 
    m = 1 
 

 
 
 Ans: 4 
 
 Sol: Equation of the plane passing through (42,0,0),   (0,42,0)   and (0,0,42)  is x+ y + z=42 

  042zyx =−++  

   (x – 11) + (y – 19) + (z – 12) = 0 

  Let 0rqpr12zq19yp11x =++=−=−=−   

  Given expression is  

  
( ) ( ) ( ) ( ) ( ) ( ) ( )( )( )12z19y11x14

zyx

19y1x

12z

12z11x

19y

12z19y

11x
3

222222 −−−

++
−

−−

−
+

−−

−
+

−−

−
+  

  2222222 pq14

42

qp

r

rp

q

rq

p
3 −+++

 

  =
222

33

rqp

pqr3rq3p
3

−++
+  

  = 3               since pqr3rqp 333 =++  

 



 

 
 
 Ans: 1 
 

 Sol: 
( ) ( )xfx1xf =+

 

  Taking log as both sides 

  ln  ( ) ( )xflnxln1xf +=+  

  ( ) ( )xgxln1xg +=+  

  ( ) ( ) xlnxg1xg =−+  

  ( ) ( )
2x

1
x"g1x"g

−
=−+  

  ( ) ( )
2222 4

1

3

1

2

1

1

1
1"g5"g

−−−−
=−  

  ( ) ( )
144

205
1"g5"g =−  

 

 
 
 Ans: 1 
 

 Sol: 
   

  1xx
10

0

10

0

x

1x
exdx

e

ex
I +−

− ==  

  
−−− +++=

10

9

x10
3

2

x3x2
2

1

1

0

dxe9.......dxe2e1dx0  

   



 

  = 
( )10

9

0n

een −−
=

 

  = ( ) )1e(45
2

10.9
1e −=−  

 
SECTION B 

 

 
 
 Ans: 2 
 
 Sol: Direction cosines of line 

   
  A point on the plane is 

   
  Since it lie on the plane 

   

   

   

   
 

 
 
 Ans: 15 
 
 Sol: Given 

   

   

   

   

   
  2R + r = 13 + 2 = 15 
 

 
 
 Ans: 6 
 

A 

5 12 

B                                C 



 

 Sol:   

   

   

    
  Rearranging 

    

  Comparing with 63A =  

  5n = 30 

   n = 6 
 

 
 
 Ans: 28 
 

 Sol:   

   
  c.(i + j+ 3k) = 8  3 – 2 + 3 = 8 

   

   
  So, c. (a  b) = 2|a  b|2 = 2 (9 + 4 + 1) = 28 
 

 
 
 Ans: 16 
 

 Sol:  can be written as 

   =   

  General term =  

   

   

   

   



 

    

   

   
  From (1) and (2) a = 16 
 

 
 
 Ans: 5 
 

 Sol: ( )2212
21

21

21

2
22

2
112 xx

)nn(

nn

nn

nn
−

+
+

+

+
=  

  2

2
)23(

)10n(

n10

10n

n210

9

17
−

+
+

+

+
=  

  
2)10n(

n10)10n)(20n(

9

17

+

+++
=  

  Solving, we get 5,
2

5
n

−
=  

   n = 5 
 

 
 
 Ans: 6 
 
 Sol: Given integral is  

   
++

+









+++

−

− 1x3x

dx
dx

x

1
xtan)1x3x(

1x
24

124

2

 

  
++

−−+
+









+














+








+









−

=

−

dx
1x3x

)1x()1x(

2

1
dx

x

1
xtan1

x

1
x

x

1
1

24

22

1
2

2

 

  t
x

1
xtanPut 1 =








+−  



 

    
+








+









−

−

+







+









+

+

1
x

1
x

dx
x

1
1

2

1
dx

5
x

1
x

x

1
1

2

1

t

dt
2

2

2

2

 

  v
x

1
xandu

x

1
xPut =+=−  

   
+

−
+

+
1v

dv

2

1

5u

du

2

1
tlog

22
 

  c
x

1
xtan

2

1

5

x

1
x

tan
52

1

x

1
xtanlog 1411 +








+−


















−

+







+= −−−  

  Comparing, we get 

  
2

1

5

1

52

1
1

−
====  

  ( ) 6
2

1

10

1
11010 =








−+=++  

 

 
 
 Ans: 14 
 

 Sol: b,a,
16

1
are in G.P  )1(

16

b
a2 −−−=  

  )2(
a61

a2
b

a

a61

b

2
P.Ainare6,

b

1
,

a

1
−−−

+
=

+
=  

  
a61

a2
a16 2

+
=  

   8a2 + 48a3 – a = 0 

  
12

1
,

4

1
,0a
−

=  

  Since a > 0; 
2

1
a =  

  
9

1
b =  

  14
9

1

12

1
72)ba(72 =








+=+  

 

 
 
 Ans: 1 
 

 Sol: 






+−

+
=

0)x(fb)1)x(f(

0)x(f1)x(f
))x(f(g

2
 



 

  

( )












−+−−

++−−

−+−

+++

=

0x,01xb11x

0x,0axb)1ax(

0x,01x11x

0x,0ax1ax

))x(f(g

2

2  

    

 )

( )  )











+−−

−+−−

−−++

=

,0xb11x

)0,a[xb)1ax(

a,x1ax

2

2  

  g(f(x)) is continuous at x = –a and x = 0 

  axAt −=  

  1 = b + 1 

   b = 0 
  At x = 0 
  (a – 1)2 + b = b 

   a = 1 

   a + b = 1 + 0 = 1 

 

 
 
 Ans: 1 
 
 Sol: A = XB 

  














 −
=









2

1

2

1

b

b

k1

11

3

1

a

a
 

   b1 – b2 = 3 a1 ---- (1) 

  b1 + kb2 = 3 a2 --- (2) 

  Given ( )2
2

2
1

2
2

2
1 bb

3

2
aa +=+ --- (3) 

  Squaring and adding (1) and (2) 

  ( )2
2

2
121

2
2

22
121

2
2

2
1 aa3kbb2bkbbb2bb +=+++−+  

  
( ) 2

2
2
121

2
2

2
2
1 aa)1k(bb

3

2
b

3

k1
b

3

2
+=−+

+
+  

  Equating (3) and (4), we get 

  
( ) ( )2

2
2
121

2
2

2
2
1 bb

3

2
)1k(bb

3

2
b

3

k1
b

3

2
+=−+

+
+  

  Comparing we get 

  0)1k(
3

2
and

3

2

3

1k2

=−=
+

 

  k2  1    k = 1 

  k = 1 

   k = 1 
 
 


