
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

16th March Shift 1 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 

PART – A – PHYSICS 
 

SECTION A 
 

 
 
 Ans: 1 
 
 Sol: Basic concept 
 

 

 
 Ans: 4 
 

 Sol: Length of antenna = 
4


 

  Given, length = 25 m 

  m25
4

=


  

   = 25 × 4 = 100 m 

 



 

 

 
 Ans: 1 
 

 Sol: Let 1 VSD = cma  

  Given 1 MSD = a cm 

  (n – 1) a = n 
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a
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 Ans: 3 
 
 Sol:   
 
 
 
 

t1 t2 t3 



 

  t1 – t2 →charging  
  t2 – t3 → discharging 
 

 

 
 Ans: 2 
 

 Sol: 
d

A
c 0

0


 

  c1 and c2 is in series. effective capacitance is given by 
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 Ans: 3 
 

 Sol: R
T

4
mR

T

2
mRmN
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
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 
==  

  Given, m = 0.2 kg, T = 40 s, R = 0.2 m 
  Substituting the given values, normal force, 
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 Ans: 3 
 

 Sol: For 200x0   

  v = mx + c = 10x
5

1
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


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x
straight line till x = 200 

  For x > 200, v = constant  a = 0 



 

 

 
 Ans: 2 
 

 Sol: According to first law of thermodynamics  

  WUQ +=  

 Since work done by the gas depends on the type of process (path) and u depends just on initial and 

final states, Q also depends on process (path). heat and work are treated as path functions in 

thermodynamics. 
 

 
 
 Ans: 1 
 
 Sol:   
 
 
 
 
 
 
 
 

  Moment of inertia = ( ) 2
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 Ans: 2 
 
 Sol: Average energy density due to electric and magnetic fields is same. 
 

 
 
 Ans: 4 
 

 Sol: a
5

01 P103PghP =+=  

  Pa102gh 5=   

  a
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  % increase in pressure = 100
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 Ans: 3 
 
 
 
 
 



 

 Sol: 4
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  M = m × 14 cm = m × m
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  = 2.88 J/T 
 

 
 
 Ans: 3 
 

 Sol:  When lift is stationary, 
g

L
2T = .  

  When lift is moving up wards, pseudo force acts downwards. 

  geff = g + 
2
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B = 2 B0 sin  
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 Ans: 1 
 

 Sol: R = 
( )

A
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 Ans: 4 
 
 Sol:  According to law of conservation of angular momentum, 
  mv1r1 = mv2r2 

  s/m3000
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== = 3 × 103 m/s 

 

 
 
 Ans: 4 
 

 Sol: PV = (n1 + n2 + n3) RT = 
V
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 Ans: 3 
 
 Sol:  
 
 
 
 
 
 
 
 

 
 

R1 R2 

2 1 

 



 

 Ans: 2 
 

 Sol: −= sinfmgN  

  maNcosF k =−  

  ( ) masinFmgcosF k =−−  

  




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m

F
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F
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 Ans: 2 
 
 Sol:  Stopping potential varies linearly with frequency of incident radiation. 
 

 
 
 Ans: 1 
 
 Sol: f = 5 × 108 Hz 

  Electromagnetic wave is travelling to wards ĵ+  

  Tẑ108B 8−=


 

  ( ) ( )ĵ103ẑ108CBE 88 === −


1Vmx̂24 −−=  
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N 
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SECTION B 
 

 

 
 Ans: 30.00 
 
 Sol: Before collision      After collision 
 
 
 
 
 
 
 
 
 
 
                       

  Applying low of conservation of momentum along x-axis fi PP


=  

  = cos20031010  

  == 30
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 Ans: 15.00 
 
 Sol: For first line  
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  For third line, 
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 Ans: 20.00  
 

 Sol: 
mR
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2
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


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 Ans: 5.00 
 

 Sol: 100100
V

V
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R

R



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
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20

2.0
100

50

2
+  = 4 + 1 = 5% 

 



 

 
 
 Ans: 82.00 
 
 Sol: Component along  
  AC = 100 cos 35  
      = 100 × 0.819 = 81.9 N = 82 N 
 
 
 
 
 
 

 
 
 Ans: 0.00 
 
 Sol:  
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 Ans: 3.00 
 
 Sol:  
 
 
 
 
 
 
 
 
 

  mA3
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=
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 Ans: 600.00 
 

 Sol: 
10

10106

D

d

d

D 33 −− 
=


== = 6 × 10-7 = 600 × 10-9 m = 600 nm 

 

 
 
 Ans: 5.00 
 
 Sol:  Voltage across Rs = 22 – 15 = 7 V 

   Current through Rs = A
5

1

35

7
==  

   Current through 90 A
6

1

90

15
2 ===  

   Current through zener = A
30

1

6

1

5

1
=−  

   Power through zener diode, P = V  W105W5.0
30

1
15 1−===  

 

3 kΩ 

3 kΩ 

3 kΩ 

21 V, 1 kΩ 

5 kΩ 

5 kΩ 1 kΩ 

21 V, 1 kΩ 

RL = 90Ω 

VZ = 15 V 

22V 

 = RS = 35 Ω   

 

1 

2 



 

 
 

 Ans: 4.00 
 

 Sol: At resonance,  

  
8

2
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R

V
P

2

2
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








== = 3906.25 W 

  KW4  

 

 

PART – B – CHEMISTRY 
 

SECTION A 

 

 
 



 

 Ans: 1 
 

 Sol: The product formed is 

OH
COOH

 

  DIBAL-H reduce the ester group into CHO group and it does not affect C=C 
 

 
 
 Ans: 2 
 
 Sol: The enol form of acetone exist in less than 0.1% 
 

   

CH3−C−CH2−C−CH3 CH3−C=CH−C−CH3

O O

keto form of
acetyl acetone

enol form of
acetyl acetone

O−H O

 
 

 The enol form of acetyl acetone dominate because of intramolecular hydrogen bonding as shown 
above 

 

 
 



 

 Ans: 1 
 

Sol:          Formula Oxidation state 
 Hypophosphorous acid – H3PO2  +1 
 Orthophosphorous acid – H3PO4  +5 
 Hypophosphoric acid     – H4P2O6  +4 
 Orthophosphorous acid – H3PO3  +3 

 

 
 
 Ans: 2 
 
 Sol: BK3+ (atomic no: 97) is smaller than Np3+ (atomic no. 93) due to actinoid contraction. 
 

 
 
 Ans: 2 
 

Sol: (A) is non-aromatic, since conjugation is not complete 
  (B) is aromatic, obey (4n +2) rule as it contain 6 decloalised electrons 
  (C) is aromatic, obey (4n +2) rule with 6 delocalised electrons 
  (D) is antiaromatic, as it contain 4 delocalised electrons. 



 

 
 
 Ans: 3 
 

Sol: The hybridization of central atom in H2O is sp3. The bond angle reduces to 104.5° due to lone pair-
lone pair repulsion 

 

 
 
 Ans: 3 
 

 Sol: H2O2 + 2Fe2+ → 2Fe3+ + 2OH– (as oxidizing agent) 

  3H2O2 + −
4MnO2  → 2MnO2 + 3O2 + 2OH– (as reducing agent) 

 The transportation and storage of energy in the form liquid or gaseous H2 is the principle of 
hydrogen bonding 

 

 



 

 Ans: 2 
 
 Sol: The E° value of Ce4+ / Ce3+ is +1.74 V, that means Ce4+ can easily get reduced to Ce3+ 
 

 
 
 Ans: 3 
 
 Sol: Vitamin A and Vitamin D are fat soluble vitamins 
 

 



 

 
 

 Ans: 4 
 

 Sol: 

NH2

NaNO2 + HCl

273K-278 K

N2Cl−

H2O



+ OH

 

 

 
 
 Ans: 3 
 

Sol: In chromatography, the purification of a compound is independent of the physical state of the 
physical state of the pure compound. 

 

 



 

 
 
 Ans: 2 
 

Sol: When a tertiary alcohols is treated with 20% H3PO4, dehydration (E1 mechanism) takes place 
resulting in Saytzeff product. 

  A is 

CH3

 

  When alkyl halide is treated with tertiary butoxide (bulky base) dehydrohalogenation (E2 
mechanism) takes place resulting Hoffmann product  

   B is 

CH2

 

 

 
 
 Ans: 4 
 
 Sol: During roasting sulphur is removed as SO2 
 

 
 
 Ans: 3 
 
 Sol: Bismuth is a metal 
  The reducing character of hydrides increases down the group 



 

 
 
 Ans: 1 
 
 Sol: Partially deactivated palladised charcoal is Lindlar catalyst 
 

 
 
 Ans: 4 
 

 Sol: CaCl2.6H2O ⎯→⎯


 CaCl2 + 6H2O (dehydration by heating is possible) 

  MgCl2.8H2O ⎯→⎯


 MgO + 2HCl + 7H2O (heating results in oxide) 

  among the oxides of alkaline earth metals BeO is amphoteric others are basic 
 

 



 

 Ans: 2 
 Sol: Haber’s process – NH3 synthesis 
  Ostwald’s process – HNO3 synthesis 
  Contact process – H2SO4 synthesis 
  Hall-Heroult process – Aluminium extraction 
 

 
 
 Ans: 4 
 

 Sol: 
Br2, NaOH / H+

CH2−C−CH3

(Haloform reaction)

CH2−COOH

+ CHBr3

O

 

 

   

NH3 / 
CH2COOH CH2−CONH2 LiAlH4

CH2−CH2−NH2

 
 



 

 
 
 Ans: 2 
 
 Sol: Antihistamines are antacid and antiallergic 
 

 
 
 Ans: 3 
 
 Sol: In the presence of O3 during day time (presence of sunlight) oxidizing smog get increased 
 

SECTION A 
 

 
 Ans: 3 
 

 Sol: %3100
750
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2
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 Ans: 10 
 

 Sol: 






 −
=
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E

k

k
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1
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1
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k
.,e.i1
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
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  53
300200 101010
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k
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1
k −− ===  

 



 

 
 
 Ans: 50 
 
 Sol: For A2X 

  Solubility 123
1sp 104S4K −==  

  S1 = 10–4 
  For MX 

  Solubility product 122
2sp 104SK −==  

  S2 = 2 × 10–6 

  50
102

10

S

S
6

4

2

1 =


=
−

−

 

 

 
 
 Ans: 33 
 

 Sol: For a BCC lattice radius 
4

273

4

a3
r


==  

  Since the same element from the FCC lattice 

  Edge length of FCC unit cell r22a =  

         

A12.33

2

273

4

273
22 =


=


  

 

 
 
 Ans: 9 
 
 Sol: let the weight of solvent = 1000 g 
  No. of moles of KOH = 6.5 
  Weight of solute = 6.5 × 56 = 364 g 
  Weight of solution = 1000 +364 = 1364 g 

  Volume of solution mL69.721
89.1

1364

density

weight
===  

 

 
 
 Ans: 16 
 
 Sol: The balanced equation is 

  OH8Mn2CO10H16OC5MnO2 2
2

2
2
424 ++→++ ++−−  

 



 

 
 
 Ans: 106 
 
 Sol: AB2  A2+ + 2B–  
  i = 1 + (n – 1)α = 1 + (3 – 1) × 0.1 = 1.2 

  Tb = i × Kb × m = 1.2 × 0.5 × 10 = 6 

   Boiling point = 106°C 
 

 
 
 Ans: 20 

 Sol: G° = –RT ln k 

  303.2
314.8495

1000478.9
kln =

−

−
=  

  k = 10 
     A(g)  B(g)  
   Initial  2.2  – 
   At eqbm  (22-x) x 

   20x.,e.i10
x22

x

]A[

]B[
k ==

−
==  

   Milli moles of B formed = 20 
 

 
 
 Ans: 9 
 

 Sol: Energy of the reaction eV5
106.110248

1031063.6hc
199

834

=



=


=

−−

−

 

  Kinetic energy of photoelectron = 5 – 3 = 2eV 

  de-Broglie wavelength 
931

34

106.12101.92

1063.6

mE2

h

−−

−




==  

        = 8.70 × 10–10 m  9

A  

 

 
 
 Ans: 2 
 
 Sol: In trans-[Co(NH3)4Cl2]Cl there are four neutral ligands (NH3)  

 Since ethylene diamine is a bidentate ligand, we need 2 ethylene diamine to replace all neutral 
ligands present in trans-[Co(NH3)4Cl2]Cl 

 

 

 



 

PART – C – MATHEMATICS 
 

SECTION A 

 
 
 Ans: 4 
 

 Sol: ( ) ( ) 64x3x =+−  

 Case 1  
 x ≥ 0 

  ( )( ) 64x3x =+−  

 0612xx2 =−−+  

 018xx2 =−+  

 
2

731

2

7211
x

−
=

+−
=  

 
2

1
x

73+−
=  ( 1 Solution) 

 Case 2 

 4− < x <0 

 ( )3x −− ( ) 64x =+  

 ( ) ( ) 64x3x −=++  

 018x7x0612x7x 22 =++=+++  

 
−−

=
2

72497
x No solution 

 Case 3 

 4x −  

 ( )( ) ( )( ) 64x3x64x3x =++=−−−−  

 ( )( ) 01x6x06x7x2 =++=++  

 6x −=  or ( )4x6x1 −−=−   

    1  solution 

 

 
 
 Ans: 3 



 

 Sol: 
=
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−
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
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
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
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
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
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
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

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
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
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

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

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
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
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
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
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

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
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  kth term: 

k
1

1k
1

2

3
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2

3
tan 








−
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

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

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




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+
−
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3
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k
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 Ans: 1 
 

 Sol: 
( )

2
1z
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log
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
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
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


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


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


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
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


−

+
 

  
( ) 2

1

1z

11z

2


−

+
 

  Let    xz =  



 

  0
2

1

1x2x

11x
2

−
+−

+
 

  0
1x2x

1x2x22x2

2

2


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  0
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2

2


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0

1x
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2


−
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

 

  7z
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=  

 

 
 
 Ans: 2 
 

 Sol: ( )ĵ30sinî30cos2ĵî3a +=+=
→

 

  ( ) ( )( )ĵ4530sinî4530cos2ĵî +++=+  

  75sin2and75cos2 ==  

  Area  =



=
2

1

100

10

1

2

1
 

  75cos75sin275sin275cos2
2

1
=  

  ( ) ( )
2

1
30180sin150sin752sin =−===  

 

 
 
 Ans: 1 
 



 

 Sol: 








−

−
=

11

11
îA  

  








−

−
=









−

−
−=









−

−









−

−
−=

22

22

22

22

11

11

11

11
1A2  

  ( ) ( ) 2248224 AAA,AA ==  

  We get 








−

−
=

128128

128128
A8  

  







=

















−

−

64

8

y

x

128128

128128
 

  
64y128x128and

8y128x128

=+−

=−
 

   
( ) ( ) )wrong(648021 +=+

 

     SolutionNo  

 

 
 
 Ans: 3 
 

 Sol: ( ) n3
n3

2
2

1
10

n3 xa.....xaxaaxx1 +++=+−  

  Let n = 1 

  1a,0a,1a,1a 3210 ==−==  

  Que 
=

+
=

+
1

0j
1j2

1

0j
j2 a4a = ( )3120 aa4aa +++ = ( ) 111401 =+−++  

  ( ) ( ) ( )3and2,1 matching 

  Let n = 2 

  ( ) ( ) ( )23323 xxxx21xx1 +−++−+=+−   

           64326423 xx2x2xx21xx2xx2x21 +−++−=+−++−=  

  1a,0a,2a,2a,1a,2a,1a 6543210 ==−===−==  

  Que 
=

+
=

+
2

0j
1j2

3

0j
j2 a4a  

  ( )5316420 aaa4aaaa ++++++ ( ) ( ) 102241211 =++−++−++=  

 



 

 
 
 Ans: 1 
 

 Sol: xsinxtany2
dx

dy
=+  

  xseceeeF.I 2)xlog(sec)xlog(sec2dxxtan2 2

===   

    +=== Cxsecxdxtanxsecxdxsec.xsinxsec.y 22  

  xcosCxcosy 2+=  

  2C
4

1
C

2

1
0

3
cos.C

3
cos0 2 −=+=


+


=  

  xcos2xcosy 2−=  

  







−−= xcos

2

1
xcos2y 2  

  
8

1

4

1
xcos2

16

1

4

1
xcos2

22

+







−−=














−








−−=  

  
8

1
ymax =  

 

 
 
 Ans: 4 
 

 Sol: Let t81 xsin2

=  

 ( )
t

81
8181 xsin1xsin 22

== −  

 81t0where30
t

81
t =+  

 081t30tt3081t 22 =+−=+  



 

 ( )( ) 3or27t03t27t ==−−  

 1xsin4or3xsin4 3333
22

==  

 
4

1
or

4

3
xsin2 =  

  ( )= ,0x
2

1
or

2

3
xsin   

 30180,30,60180,60x 0 −−=  

  
 

 
 
 Ans: 1 
 

 Sol: Let (h,k) be the mid point of the chord . Then 22 khykh.x +=+  which is tangent to the hyperbola 

1
16

y

9

x 22

=−  

 ( )22 khhxyk ++−=  

 
k

kh
c,

k

h
m

k

kh
x

k

h
y

2222 +
=

−
=













 +
+

−
=  

 16b,9a 22 ==  

 2222 bmac −=  

 16
k

h
9

k

kh
22

22

−






 −
=













 +
 

 ( ) 22222 k16h9kh −=+  

 ( ) 0y16x9yx 22222 =+−+  

 

 
 
 Ans: 4 



 

 Sol: 














+
=

0x,x

0x,2x
)x(f

2
 

  












−


=

1x,2x3

1x,x
)x(g

3

 

     







+
==

0)x(g,)x(g

0)x(g,2)x(g
)x(gf)x(fog

2
 

  Graph of g(x) is  
 
 
 
 
 
 
 
 
 
 
 

  Clearly 0x0)x(gand0x0)x(g   

  

( )











−

+

+

=

1x2x3

1x0,2x

0x,2x

)x(fog

2

3

3

             or 

  
( )






−

+
=

1xif2x3

1xif2x
)x(fog

2

3

 

  Clearly fog(x) is not continuous at x=1 

      Not differentiable at x=1  
 

 
 
 Ans: 1 
 

 Sol: x
2

1
4y2









=  

  
2

1A =   

  Normal : 3AmAm2x3y −−=  

  3m
2

1
mmxy −−=  passes through (a,0) 

  3m
2

1
mma0 −−=  

  0mamm
2

1 3 =−+  

  0ma2m2m3 =−+  

  ( ) 0a22mm 2 =−+  

1 

1 



 

  or0m =  

  ( )1a2m −=  

  Clearly a>1 
 

 
 
 Ans: 3 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 

  k̂nĵmî||k̂4ĵaîaCA +++−=
→

  

  and
n

4

m

aa
=−=


 

  ( ) ( ) ( ) 01nam0 =−+−+  

  0nam =+  

  0
a

4
a0

m

n
a =

−
+=+  

  2a
a

4
a ==  

  


=


−=


==
−

=
4

n,
2

m,
2

n

4

m

22



 

  Plane : 0z
4

y
2

x
2

=


+


−


 

  0z4y2x2 =+−  

  0z2yx =+−  

 
 
 
 
 
 
 
 
 
 
 
 
 

θ 

A 
(a, –2a, 3) 

B (0, 4, 5) 

C 
D 

x + my + nz = 0 
(0, –a, –1) 

θ 

A 
(2, -4, 3) 

B (0, 4, 5) 

C 
D 

x – y + 2z = 0 



 

  CD   = AB cos   

  724644AB =++=  

  

→

++−= k̂2ĵ8î2AB  

  k̂2ĵîn +−=
→

 

  
4114644

482

nb

n.b
sin

++++

+−−
==

→→

→→

 

  
72

6

76.72

6
=  

  
72

66

72

6
1cos =−=  

  66
72

66
.72CD ==  

 

 
 
 Ans: 2 
 

 Sol: 

r

8
1

r60

4
1

r
60

1r 5.3CT 

















=

−

+

( )
8

r.
4

r
15

r
60 53C









−

=  

  mustr  be divisible by 8 

  .56,........24,16,8,0r =  

  Number of rational terms =8 
  Total Number of terms=60+1=61 
  Number of irrational terms =61-8=53 

  521n53n =−=   

 

 
 
 Ans: 2 
 

 Sol: ( ) ( )c,b,a2c,2b,2a =+++  



 

  
( ) ( )

d
3

cba

3

cba

n

x

n

x 22222
i

2
i =

++
−

++
=−=


 

  2
2222

d
3

b2

3

cba
=








−

++
  

  22222 d9b4c3b3a3 =−++  

  ( ) 2222 d9bca3 =−+  

  ( ) 2222 bd9ca3 =−+  

 

 
 
 Ans: 2 
 

 Sol: →A missing card is not spade 

  →B Getting 2 spade cards 

  ( )
( )

( ) ( )
..

'
A

BP).'A(P
A

BP).A(P

A
BP).A(P

B
AP

+
=

50

39

C

C
.

52

13

C

C
.

52

39

C

C
.

52

39

2
15

2
12

2
51

2
13

2
51

2
13

=+=  

   
 

 
 
 Ans: 4 
 

 Sol: ( ) ( )1
10

1
xcosxsin1xcosxsinlog10 −−−=−=  

  ( ) 1nlogxcosxsinlog2 10
2

10 −=+  

  ( ) 1nlogxcosxsinlog 10
2

10 =++−  

  
( )

10
xcosxsin251

n
1

xcosxsin

n
log

210 =
+

=














+
  



 

  ( ) 12n10

10
121

n
==

+
  

 

 
 
 Ans: 2 
 

 Sol: ( )( ) ( ) 







−++−

2

x
sin5.

2

x
cot7a25logx3a4)x(f 2

e  

  ( )( ) ( ) xsin.7a5logx3a4)x('f −++−=  

  ( )( ) ( ) 0xcos7a13a4)x('f =−+−=  

  
7a

a43
xcos

−

−
=  

  1
7a

a43
1 

−

−
−  

  01
7a

a43
1

7a

a43
+

−

−


−

−
 

  0
7a

4a3
0

7a

a34


−

+


−

−−
  

  ( )17a
3

4
−−−

−
  and  

  01
7a

a43
1

7a

a43
−

−

−


−

−
 

  0
7a

10a5
0

7a

a510


−

−


−

−
 

  7aor2a   

  







− 2,

3

4
a  

 



 

 
 
 Ans: 2 
 

 Sol:  Equation of 
2

2z

1

1y

4

3x
:PR

−
=

−

+
=

−
 

   Equation of 
2

4z

1

2y

2

1x
:QS

−

+
=

−
=

−

−
 

   (1)    1y4x4y43x −=++=+−  

   (2) 5y2x4y21x =++−=−  

   Solving, 11x112x3y6y2 =−=−−=−=  

   624z2
2

2z

2

2z

4

311
=+==

−


−
=

−
 

   ( )6,3,11T −  

   

212

214

k̂ĵî

QSPRTA

−−

−=













=

→→→

 

   ( ) ( ) ( ) 24k̂48ĵ22î −++−−−=  

   ( )k̂2ĵ4î0 ++=  

   
2

1
552.5416.TA


===+=

→

 

   ( )  k̂ĵ2k̂2ĵ4
2

1
TA +=+


=

→

 

   Case 1













+=

→

k̂ĵ2TAif  

   k̂ĵ2k̂6ĵ3î11OAk̂ĵ2OTOA ++++=+=−
→→→

k̂7ĵî11 −−=  

   171491zOA =++=
→

 



 

 
 
 Ans: 3 
 
 Sol:  

p q p ^ q  p  q (p^q) (p  q) 

T T T T T 

T F F F T 

F T F T T 

F F F T T 

 

 
 
 Ans: 4 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 

  k̂2ĵ4î1OA,k̂2ĵyîxOP −−=++=
→→

 

  Parallel vector : k̂3ĵ2î1 ++−  

  
( ) ( ) ( ) 042z23y412x0

321

241

zyx

=−+−−+−=

−

−−
 

      
0z2yx8

0z2yx8

=++

=−−−
 

  Required ratio= 
( ) ( ) ( )( )
( ) ( ) 









−++

+−+−−

32428

12638
2k2

14

28

6416

2624
===









−+

+−−
−=  

SECTION B 

L 

A (1, –4, –2) 

DR: –1, 2, 3 

O (0, 0, 0) 

P(x, y, z) 

3

)2(z

2

)4(y

1

1x
:L

−−
=

−−
=

−

−
 



 

 

 
 
 Ans: 3 
 
 Sol: GP : 22, 23, 24, 25, 26, 27, 28, 29, 210, 211, 212, 213 
  AP : 11, 16, 21, 26, ……. 
  General term = 11 + (n – 1) 5 = 5n + 6 
  (last digit is 1 or 6) 
  The terms in GP with last digit 1 or 6 
  are 24, 28 and 212 
 

 
 
 Ans: 36 
 

 Sol: |P–1AP – I| = |P–1AP – P–1P| = |P–1| |AP – P| = |P–1| |A – I| |P| IAP.IA.
P

1
−=−=  

  

















−



















+−−

−−



=−

100

010

001

10

11

72

IA

2



















−−

−



=



















−−

−−−



=

0

11

71

0

111

71
2

22

 

  |A – I| = 1 (–3 + ) – 7 ( – 0) + 2 ( – 0) 

        = –2 +  – 7 + 3 = – 6 

  |P–1AP – I|2 = (–6)2 = 36 2 
  α = 36 
 

 
 
 Ans: 406 
 

 Sol:  +−=
x

0

2 dt)10t15t2(y  

  10x15x2
dx

dy 2 +−=  

  
3

1

10x15x2

1

dx
dy

1

2

−
=

+−

−
=

−
 

  2x2 – 15x + 10 = 3 
  2x2 – 15x + 7 = 0 

  
2

1
or7

4

1315

4

5622515
x =


=

−
=  

   +−==
7

0

2 dt)10t15t2(b7a
6

413
t10

2

t15

3

t2
7

0

23 −
=














+−=  



 

 |a + 6b| = |7 – 413| = 406 
 

 
 
 Ans: 4 
 

 Sol: 












 +− −

→ xsinx

cexcosbae
lim

xx

0x
 

  




































+−














++−+














−+−−














+++

→

......
!3

x
xx

......
!2

x
x1c.....

!4

x

!2

x
1b.....

!2

x
x1a

lim
3

2422

0x
 

  



















+−

+







+++−++−

→
......

!3

x
x

......x
2

c

2

b

2

a
x)ca()cba(

lim
4

2

2

0x
 

 

   a – b + c = 0 ---- (1) 
      a –c = 0 ---- (2) 

  4cba2
2

c

2

b

2

a
=++=++  

 

 
 
 Ans: 1 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
  C1 : x2 + y2 = 1 
  For C2  
  Centre : (h, h) 
  radius : h 

  Distance between centres = h2hh 22 =+  

  |r1 – r2| = |h – 1| 

  |h – 1| = )1Case(h21hh2 =−  

  1h21 =






 − (Not possible as h > 0) 

  h – 1 = ( ) 12h1h21h2 −==+  

  CE : y – 1 = m (x – 1)  mx – y + (1 – m) = 0 

C1 

D 

1 
)12.12( −−  

F 

G 

1 E 

C2 

B 

C (1, 1) 



 

  
( ) ( )

12

1m

m11212m
FG

2
−=

+

−+−−−

=  

  ( ) 







+−=−++−− 1m12m112mm2 2  

  ( ) 







+−=−+− 1m1222m2m2 2  

  ( ) ( ) ( ) 







+−=−+−− 1m1222m22 2  

  2(1 – m)2 = 1 + m2 
  2(1 – 2m + m2) = 1 + m2 
  2m2 – 4m + 2 – 1 – m2 = 0 
  m2 – 4m + 1 = 0 

  32
2

4164
m =

−
=  

  Case 1 

  y – 1 = ( )( )1x32 −+  

  
32

1y
1x

+

−
=−  

  ( ) 3232
32

1
1x0y +−=−−=

+

−
=−=  

  31x +−=  

  ( ) 32311EB −=+−−=  

   α + β = 1 
  Case 2 

  ( )( )
32

1y
1x1x321y

−

−
=−−−=−  

  ( ) 3232
32

1
1x0y −−=+−=

−

−
=−=  

  )possibleNot(31x −−=  

 

 
 
 Ans: 1 
 

 Sol: 







++








+









→
)1(f........

n

2
f

n

1
f

n

2
lim

n
 

  
=→








n

1rn n

r
f

n

1
2lim  

  dx
n

1
,x

n

r
==  

    =






 
+=

1

0

1

0

2 )I(dx
4

x
tan1log2dx)x(f2  

  dx)x1(
4

tan1log2
1

0

2 







−


+   

  dxx
44

tan1log2
1

0

2 














 
−
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   =









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






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
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
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x
tan1

1log2  

  ===
1

0

1

0

2 2dx.12dx2log2I2  

 I = 1 
 

 
 
 Ans: 2 
 

 Sol:  ++=+= cx2xdx)2x2(y 2  

  )(dx)cx2x(A 2 +++= 




( ) ( ) ( )−+−+−=













++=





c
3

1
cxx

3

x 22332
3

 

    + β = –2,   β = c 

  ( ) 







−+=−−=− 4c44

222   

  ( ) 
3

84
c44c)c44()2()c4()c44(

3

1
=−+−−+−−  

   c = –1 (by back substitution) 

  y = x2 + 2x – 1 
  y(1) = 1 + 2 – 1 = 2 
 

 
 
 Ans: 16 
 

 Sol:  
−

+=+
8

0

3

1

21 dx)x(f2dx)x(fI2I  

  Consider I2 

  x = t – 1  dx = dt x= 1  t = 0, x= 3  t = 4 

    −=−=
4

0

4

0

2 dt])t(f2[dt)1t(fI  −+−=
4

0

4

0

dx)x(f8dt)t(f8  
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
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







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4
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dx)x(f2dx)x(f16  

  Clearly f(x) is a periodic function with period 2  

  [  f(x) + f (x + 1) = 2 -- (1), f(x + 1) + f(x + 2) = 2 ---- (2)  f(x) = f(x + 2)]  

   =
4

0

8

0

dx)x(f2dx)x(f  

 



 

 
 Ans: 4 
 
 Sol: |z + i| = |z – 3i| 
  |(x + yi) + i| = |x + yi – 3i| 

  2222 )3y(x)1y(x −+=++  

   2y + 1 = – 6y + 9  8y = 8  y = 1 
  z = x + i  

   = |z|2 – 2z + 2 

   = x2 + 1 – 2 (x + i) + 2 

   = (x2 – 2x + 3) – 2i 

  Re() = x2 – 2x + 3 

  Minimum value 2
4

)124(

a4

D
=

−−
=

−
=  

  and it is obtained at 1
)1(2

)2(

a2

b
x =

−−
=

−
=  

   = 2 – 2i = 2(1 – i) 

  n = 2n (1 – i)n  n= 4 
 

 
 
 Ans: 766 
 

 Sol: 
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AA  

  a2 + b2 + c2 + d2 + e2 + f2 + g2 + h2 + i2 = 9 

  All elements 1  1 case 

   a2, b2, c2, …… i2  {0, 1, 4, 9} 
   Case 1 

   1, 1, 1, 1, 1, 1, 1, 1, 1 → 1 way 
   Case 2 

   4, 1, 1, 1, 1, 1, 0, 0, 0  
!3!.5

!9
 

   Case 3 

   4, 4, 1, 0, 0, 0, 0, 0, 0  
!6!.2

!9
 

   Case 4 

   9 0, 0, 0, 0, 0, 0, 0, 0  
!8

!9
 

   Ans = 7669
2.1

7.8.9

3.2.1

6.7.8.9
1 =+++  

 
 
 
 


