
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

24th February Shift 1 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 

PART – A – PHYSICS 
 

SECTION A 
 

 
 
 Ans: 1 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 

  F = 
 

   

    

 
 

3
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3
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2m 
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 Ans: 2 
 

 Sol: In series  

  In parallel  C2 = C + C = 2C  

    
 

 
 
 
 Ans: 2 
 

 Sol: The net electric field at the centre will be due to only two charges  
  → One at origin  
  → One at diagonally opposite to it and its direction will be towards the origin. 

   

  As cos  = for a cube (angle between diagonal with x axis) 

   
 

 
 
 Ans: 2 
 
 Sol: For a spherical mirror  



 

  r = 2f 

   
 

 
 
 Ans: 2 
 
 Sol: The series limit of Lyman series, third member of Balmer series and second member of Paschen 

 series 
 

 
 
 Ans: 1 
 

 Sol:  

 



 

 
 
 Ans: 2 
 
 Sol: Option (2) 
 

 
 
 Ans: 2 
 

 Sol:  

  Put t = 15 s, 

   
  Put  

   q = 11250 C 
 



 

 
 
 Ans: 1 
 

 Sol: 

 
   

  But  

   
  WCA = 0   (isochoric) 

  ⸫ W = WAB + WBC + WCA 

   = nRT ℓ𝑛2−  

   = nRT  

 

 
 
 Ans: 4 
 
 



 

 Sol: Current in the circuit  

  Potential across 4V cell,  
   V = 4+0.2 × 8 = 5.6 V  
 

 
 
 Ans: 3 
 

 Sol:  

   

   

   
   
 

 
 



 

 Ans: 4 
 
 Sol: If the total time T is divided into four part  

   (deceleration constant) 

   (constant acceleration) 

   (const deceleration) 

   (constant acceleration) 

 

 
 
 Ans: 3 
 

 Sol: Dimension of  

  Dimension of  

 

 
 
 
 
 



 

 Ans: 4 
 
 Sol: Let initial velocity of M before change = V at mean position and velocity of the system (m + M) after 

change = V’ 

   

   

   

  

   
 

 
 
 Ans: 2 
 

 Sol:  

   

   
 

 
 
 Ans: 2 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 

   

   
   

Ib 
3.5 mA 

4 mA 



 

   
 

 
 
 Ans: 2 
 
 Sol:  
 
 
 
 
 

 
 
 
 

   

   

   

   

   
 

 
 
 Ans: 1 
 
 
 

45° 

F2 

F1 

m 

45° 

F2 



 

 Sol: Coefficient of volume Expansion =  

   
  = a3  3  T = 3a3 T 
 

 
 
 Ans: 2 
 

 Sol:  

   
  Given P1 = P2 λ1 = λ2 statement I is true E and P are inversely proportional to λ. If λ decreases, E 

 and P will increase 

  ⸫ II is false. 
 

 
 
 Ans: 1 
 

 Sol:  

   
 

SECTION B 
 

 
 
 Ans: 25.00 
 
 Sol:  
 
 
 
 
 
 

0.5 kg F 

 = 0.2 



 

   

   
 

 
 
 Ans: 5.19 
 

 Sol: By momentum conservation along perpendicular direction 
  mx sin 30 = my sin 30  

  x : y = 1 : 1 

   x = y 

  m  9 = m  x cos 30 + m  y cos 30 

   

    
 

 
 
 Ans: 75.00 
 

 Sol:  
  = 100 × cos2  30 

  =  

 

 
 
 Ans: 25600.00 
 
 Sol:  
 
 
 
 
 
 
 

  PA = PB 

   

  Dividing,  

 

 
 
 
 

A B 

100 
m 



 

 Ans: 25.00 
 

 Sol: Voltage across 2 kΩ  

  Current in the load  

    
 

 
 
 Ans: 440.00 
 

 Sol:  

   

   
 

 
 
 Ans: 25.00 
 
 Sol: Am = 20     Ac = 80 

   

   
   modulation = 25% 
 

 
 
 Ans: 2000.00 
 

 Sol: Given L = 2 × 10-4 H 
     R = 6.28 Ω 
     f = 10 MHz 

   

   
 

 
 
 Ans: 25.00 
 

 Sol:  

   
  i.e.,x =  

   = 0.25 m = 25.00 cm 



 

 
 
 Ans: 15.00 
 

 Sol:  

   

   

 

 

PART – B – CHEMISTRY 
 

SECTION A 
 

  
 
 Ans: 4 
 

 Sol: 

CH3 MnO4 / OH-- CH3

OH

OH

CrO3

H+

CH3

OH

O
H2O

 

 

 



 

 Ans: 3 
 

 Sol: -Helical structure is stable due to hydrogen bonding between −CO− group and −NH group of peptide 
bond. 

 

 
 
 Ans: 1 
 

 Sol: Isoprene − Natural rubber 

  Chloroprene − Neoprene 

  Caprolactum − Nylon 6 

  Butadiene-acrylonitrile − Buna-N 
 

 
 
 Ans: 3 
 

 Sol:   sp3 hybridised with 4 bp − tetrahedral 
 

    sp3 hybridised with 4 bp − tetrahedral 
 

  SiCl4  sp3 hybridised with 4 bp − tetrahedral 
 

  TiCl4  sp3 hybridised with 4 bp − tetrahedral 
 

  NH3  sp3 hybridised with 3 bp and 1 lp − pyramidal 
 

    sp2 hybridised with 3 bp − trigonal planar 
 

  BCl3  sp2 hybridised with 3 bp − trigonal planar 
 

  BrCl3  sp3d hybridised with 3 bp and 2 lp − T-shaped 



 

 
 
 Ans: 4 
 

 Sol: 

NO2

Sn + HCl

NH2

HNO2

N2
+

CuCN

CN

SnCl2 + H
+

(A)

CHO

(B)

 

 

 
 
 Ans: 1 
 
 Sol: NaCN is used as depressant during the froth floatation process of sulphide ores. 
 



 

 
 

 Ans: 1 
 

 Sol: In both cases H2O2 acts as reducing agent 
 

 
 

 Ans: 2 
 

 Sol: The reduction potential  is +0.34 V 

 

 
 
 Ans: 1 



 

 Sol: 

OH

H+

−H2O



1, 2 H− shi ft  Cl−

Cl  

 

 
 
 Ans: 1 
 
 Sol: Luminous flame is reducing therefore statement I is correct. Non-luminous flame is oxidizing therefore 

statement II is incorrect. 
 

 
 
 Ans: 3 
 
 Sol: P should be a phenol with para position carrying hydrogen. So that it can form phenolphthalein (or its 

derivative) with phthalic anhydride. 
 

 



 

 Ans: 3 
 
 Sol: The 1st ionization potential of Mg is more than Al due to the stability of completely filled 3s 

configuration of Mg 
  The 1st ionization potential of P is more than S due to the stability of completely half filled 3p 

configuration. 
 

 
 
 Ans: 1 
 

 Sol: CH3−C−CH=CH2

H+
CH3

CH3

CH3−C−CH−CH3

1 carbocation

CH3

CH3

+ 1,2 Me shift

CH3−C−CH−CH3

CH3

CH3

 −−
CH3−C−CH−CH3

CH3

CH3



 

 



 

 
 
 Ans: 4 
 
 Sol: Grignards reagent should be formed. 
 

 
 
 Ans: 3 
 
 Sol: Anaerobic vegetative degradation releases excess of CH4 which causes global warming and cancer. 
 

 
 
 Ans: 2 
 

 Sol:  



 

 
 
 Ans: 2 
 

 Sol: Freundlich isotherm =  
 

  taking log on both sides 
 

   

  a plot of ln  against ln P gives a straight 
 

  line with a slope    

 

 
 
 Ans: 2 
 
 
 
 
 



 

 Sol: In acidic medium aniline partially get protonised to form anilinium ion 
 

 

NH2

H+

NH3

+

 
 

  group is meta directing 
 

 
 
 Ans: 2 
 
 Sol: Gun metal is an alloy of Cu, Zn and Sn 
 

 
 
 Ans: 4 
 

 Sol:  
 

SECTION B 

 

 
 
 Ans: 12.00 
 

 Sol:  
 

 
 
 Ans: 5 
 
 



 

 Sol: Since the total pressure is 1 atm the partial pressure of Cl2(g) and Cl(g) should be 0.5 atm each  
 

   
 

  Kp = 5  10−1 atm 
 

 
 
 Ans: 2.00 
 

 Sol:  
 

   
 

           
 

 
 
 Ans: 1 
 
 Sol: Cu2+ + 4NH3  [Cu(NH3)4]2+ 

  Overall stability constant K = k1  k2  k3  k4 

   = 104  1.5  103  5  102  102 

   = 7.5  1011 
 

 Dissociation constant =  = 1.33  10−12  1  10−12 

 

 
 
 Ans: 36 
 

 Sol: ClCH2−COOH  ClCH2COO− + H+ 
 

 Tf = i  kf   
 

  
 

  
 



 

  

 

 
 
 Ans: 8 
 
 Sol: In a BCC lattice one atom is in contact with 8 other atoms 
 

 
 
 Ans: 2 
 
 Sol: BeO  and Be(OH)2 are amphoteric 
 

 
 
 Ans: 26 
 

 Sol:  
 

     = 2.303  104  0.3  [log 5 − log 3] 
     = 1532.75 sec 
     = 25.54 min 
     = 26 
 

 
 
 Ans: 1380 
 

 Sol: G = −2.3 RT log Keq 

   = −2.3  300  R  log (100) 

   = −1380 R 
  x = 1380 
 

 
 
 Ans: 2 
 

 Sol:  
 
 
 
 
 
 
 
 
 
 



 

PART – C – MATHEMATICS 
 

SECTION A 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Ans: 3 
 

 Sol:  =
−

=
−

=
−

2

5z

2

4y

1

3x
 

   52z,42y,3x +=+=+=  

   Substituting in x + y + z = 17, 

   117125 ==+  

    Point of intersection: (4, 6, 7) 

    d = ( ) ( ) ( )222
971614 −+−+− 384259 =++=  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Ans: 2 
 

 Sol:  10kzy2x3 =−−  

   6z2y4x2 =−−  

   m5zy2x =−+  

   ( ) ( ) ( ) ( )Am510z1kx421 →+=+−+  

   ( ) 20kz2y4x621 =−−  

   ( ) ( ) ( ) ( )B14zk12x4221 →=−+−  

   Consider (A) and (B) 



 

   
( ) 14

m510

k12

4

4

4 +


−

−
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   3k2k1
k1

2
1 =−=−

−

−
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5

4
m4m514m510and +  

 

 
 
 Ans: 4 
 

 Sol:  ( ) ( ) xcos1x2xsin2x
2

1
x

3

2
xf 23 −+−−=  

   

( )( )xsin1x2

xcos2xcos2x2.
2

1
x3.

3

2

dx

dy 2

−−+

+−−=
 

   ( ) xsin1x2xx2 2 −−−=  

   ( ) ( ) xsin1x21x2x −−−=  

   ( )( )xsinx1x2 −−=  

   We know that, As x > 0, x > sinx 

   Hence f(x) is increasing when 
2

1
x   

 

 
 
 Ans: 2 
 
 
 
 
 
 
 



 

 Sol:   
 
 
 
 
 
 
 

and
75

h
tan =  

 

   ( )
75

h3
90tan =−  

   
75

h3
cot,

75

h
tan ==  

   
7575

h3
cot.tan

2


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   22 75h3 =  

   
3

75
h

3

75
h

2
2 ==  

   m325=  

 

 
 
 Ans: 2 
 
 Sol: Consider, 

  ( ) 15
15

153
3

152
2

15
1

1515
xC........xCxCxC1x1 −+−+−=− Differentiating, 

  
( ) ( )

14
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( )10C15
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15
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  We know that  

  ...........CCC 5
n

3
n

1
n +++ (up to last possible term) 1n2 −=  

  114
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  ( ) ( ) 42sumrequiredThe21 13 −=+  

 
 

A 

150 m 

E 

3h 

 90 −  

h 

B 
C D 



 

 
 
 Ans: 2 
 
 Sol:   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2

k
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ah
xLet =

+
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 y2kandax2h =−=  

 We know that k2 = 4ah 

 ( )ax2a4y4 2 −=  

 



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2

a
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 Directrix is X = 
2

a−
 

 
2

a

2

a
x

−
=−  

 0x =  

 

 
 
 Ans: 1 

P(h, k) 
y2 = 4ax 

M  • 

• 
F(a, 0) 



 

 Sol:   
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 1
b

2

a

2
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 This means that (2, 2) lies on the line 1
b

y

a

x
=+  

 Which is the equation of the line 
 

 
 
 Ans: 2 
 

 Sol: 
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  Using L’ Hospitals rule, 
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 Ans: 2 
 
 Sol: Let the number of trials be ‘n’. 
  Probability of getting odd number 2 times 

  

n
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  Probability of getting even number 3 times 
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  [ If y
n

x
n CC =  then x = y or x + y = n] 

  The required probability  
  = P(X = 1) + P(X = 3) + P(X = 5) 
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 Ans: 2 
 

 Sol: Let sinx + cosx = t  (cosx − sinx)dx = dt 

  and ( ) 222
tx2sin1txcosxsin =+=+  

  ( )1t8x2sin81tx2sin 22 −−=−−=  

  2t9−=  
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
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 Ans: 1 
 
 Sol: y = x3 

  ( )txt3x3
dx

dy
1

22 ===   

  Tangent is ( ) 3223 t3x.t3txt3ty −=−=−  

  
32 t2xt3y −=  which meets the curve  

y = x3 
  Solve: 

  ( ) ( )2xyand1t2xt3y 332 →=→−=  

   

  
( ) ( ) 0txt2txx

0t2xt2xtx

222

3223

=−−−

=+−−
 

  ( ) ( )  0t2txxtx 2 =−+−  

  ( )( ) 0t2txxtx 22 =−+−  

  ( )( )( ) 0t2xtxtx =+−−  

  ( )Pintporepresentstxt2x =−=   

  ( ) 33
t8t2y −=−=  



 

  ( ) ( )33 t8,t2Qandt,tP −−  

 
 
 
 

  
3

33

t2
3

t2t8
isRofOrdinate −=

+−
 

 

 
 
 Ans: 1 
 
 Sol:   
 

 

 

 

 

 

 

 

 

 

  Clearly k̂2ĵî3n1 −+=  and k̂ĵ5î2n2 −−=  are parallel to the required plane 

  21 nandn,AP  are coplanar 

  0

152

213

3z2y1x

=

−−

−

+−−

  

  
( )( ) ( )( )

( )( ) 02153z

432y1011x

=−−++

+−−−−−−
 

  051z172y11x11 =−−+−+−  

  038z17yx11 =−−−−  

  038z17yx11 =+++  

 

 
 
 

P Q 
R 

1 : 2 

(t, t3) (−2t, −8t3) 

2n  

A(1, 2, −3) 
Required 
plane 

P(x, y, z) 

2x − 5y − z=7 

• 

• 

1n  

3x + y − 2z = 5 



 

 Ans: 1625 
 

 Sol:  6I, 8F  2I, 4F  or  3I, 6F  or  4I, 8F 
 
 

  No: of selection 6C2.8C4 + 6C3. 8C6 + 6C4.8C8 = 1625 
 

 
 
 Ans: 2 
 
 Sol: Consider Option (2) 

A B A→B A^(A→B) {A^(A→B)}→B 

T T T T T 

T F F F T 

F T T F T 

F F T F T 

 

 
 
 Ans: 1 
 
 Sol: p + q = 2 and pq = k (assume) 

  ( ) k24pq2qpqp
222 −=−+=+  

  ( ) ( ) 222222244 k2k24qp2qpqp −−=−+=+  

  
( )given27216k16k2

k2k4k1616

2

22

=+−=

−+−=
 

  0128k8k1368k8k 22 =−−=+−  

  ( )( ) 8or16k08k16k −==+−  

  ( ) 2qpand0q,p16pq =+=   

  016x2xisAns 2 =+−  

 
 



 

 
 
 Ans: 3 
 

 Sol: x9y,36yx 222 ==+  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  The required area =Area of the circle − Area of OABC 

  ( ) ( )OABofArea262 −=  

  To find A 
 
 

 

  Solve: x9yand36yx 222 ==+  

  036x9x36x9x 22 =−+=+  

  ( )( ) ( )0x3x03x12x ==−+   

  Area of OAB =  −+
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 Ans: 2 
 

 Sol:  =−
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 Ans: 4 
 

 Sol: ( ) ( )
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  Let ( ) ( )21 xgfxgf =  
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x
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x

2
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1

−
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−
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  2121221121 xxxxxxxxxx =−=−−=−  

  gf  is one-one 

  xyxy
1x

x
ygf =−

−
==  

  ( ) y1yxyxxy =−=−  

  
1y

y
x

−
=  

  Clearly y = 1 does not have a pre image 

  Hence ( )xgf  is not onto 

 

 
 
 Ans: 2 
 
 Sol: The given expression 

   ( )+++
=

to........xcosxcosxcos2log
642

e  

  

















−
−

=

+++

=














−

1r1,
r1

a

to.........arara

2

2

xcos1

xcos
2

2


 

  ( )( ) 01t8t08t9t;2 2xcot2 =−−=+−=  

  8or1t =  

  







 


===

2
x0

3xcot22or22 3xcot0xcot2


 

  = 30x  

  
( )

2

1

2

3
.3

2

1

2
12

xcos3xsin

xsin2
=

+

=
+

  

 
 



 

 
 
 Ans: 3 
 

 Sol: ( )   






 −
−=

2

1x2
cos.1xxf  

  Let us check the continuity ar x = n, n  Z 

  ( ) ( )hnflimxflim
0hnx

+=
→→ +

 

  ( )  ( )







 −+

−+=
→ 2

1hn2
cos.1hnlim

0h
 

  ( ) ( )
0

2

1n2
cos.1n =

−
−=  

  







=







 
0

2
ofmultiplesoddcos  

  ( ) ( )hnflimxflim
0hnx

−=
→→ −

 

  ( )  ( )







 −−

−−=
→ 2

1hn2
cos.1hnlim

0h
 

  ( ) ( ) 0nfand0
2

1n2
cos2n ==







 −
−=  

  ( )xf is continuous for all x  Z 

    






 −
−

2

1x2
cosand1x,ZxIf  are continuous. Hence there is also continuous. 

 
SECTION B 

 

 
 Ans: 3 
 

 Sol: 
−−

−+=−+

a

a

2

a

a

a

0

dx|2x|adx|2x|xdx2  

  
 
 
 
 
 
 
 
 
 

a + 2 (a − 2) 

−a 2 a 

a + 2 a − 2 



 

  From the graph, 

  ( ) ( )22

a

a

2a
2

1
2a

2

1
dx|2x| ++−=−

−

 

  ( ) 4a8a2
2

1 22 +=+=  

  ( ) 3a9a18a2224aa 2222 ====++  

   ( )    
−−

−

−

−=−−=+

a

a

a

a

a

a

a

a

dxxdxxxdxdxxx  

         








++−== 
−

−

−

−

−
−

0

1

1

2

2

3

3

3

dxxdxxdxxdxx  

       








+++ 
3

2

2

1

1

0

dxxdxxdxx  

  








+−+−+−−= 
−

−

−

−

−

1

0

0

1

1

2

2

3

dx0dx1dx2dx3  

   








++ 
3

2

2

1

dx2dx1  

  ( ) ( ) ( ) ( ) ( ) 12110111213 +++−+−+−=  

  3}3{ =−−=  

 

 
 
 Ans: 540 
 

 Sol: 

















=

















=

ifc

heb

gda

M

ihg

fed

cba

MLet T
 

   

  



















++−−−−−−−−

−−−−++−−−−

−−−−−−−−++

=
222

222

222

ifc

heb

gda

 

  Sum of the diagonal elements  

  = 7ihgfedcba 222222222 =++++++++  

  where }4,1,0{i.,.........b,a 222   
 

  Case:1 (excluding 4) 
  1, 1, 1, 1, 1, 1, 1, 0, 0 and its arrangements 

  36
12

89

!2!7

!9
=




=  

 

  Case: 2 (including 4) 
  4, 1, 1, 1, 0, 0, 0, 0, 0 and its arrangements 

  504
321

6789

!5!3

!9
=




=


  

  Ans: 504 + 36 = 540 



 

 
 
 Ans: 10 
 

 Sol: 0i2|1z|Z =+−+  

  Let Z = x + iy  (x + iy) + |(x − 1) + iy| + 2i = 0 

  ( ) ( ) 0i2y1xiyx 22
=++−++  

  ( ) ( ) 0i02yiy1xx 22
+=++








+−+  

  and2y −=  

  ( ) ( ) x41x041xx
22

−=+−=+−+  

  2 [x −1]2 + 4] = x2 

  2 (x2 − 2x + 5) = x2 

  (2 − 1)x2 − 22x + 52 = 0 

  Since x R,  

  (−22)2 − 4(2 − 1) (52)  0 

  44 − 204 + 202  0 

  −164 + 202  0 

   5 − 42  0 

   42 − 5  0 
 

   
 

   
 

   
 

  4[p2 + q2] 
 

   
 

 
 

Ans: 17 
 

 Sol:  

   

 

 

   

  
( )

( ) 8

1

2012

43

8

k

2012

43k
q23 =

+

+


−
=

+

+−
=  

  1121220123224 −=−=+=+  

   



 

  ||K|Q|.|P||K||PQ| 3 ==  

   
        α2+ k2 = 1 +16 = 17 
 

 
 
 Ans: 9 
 

 Sol: 
xsin1

1

xsin

4

−
+=  

  
( )

( )xcos.
xsin1

1

xsin

xcos4

dx

d
22

−
−

−
+

−
=


 

  
( )

0
xsin1

xcos

xsin

xcos4
22
=

−
+

−
=  

  
( )

or0xcos
xsin1

xcos

xsin

xcos4
22

=
−

=  

  
( )

( ) 22

22
tt14

xsin1

1

xsin

4
=−

−
=  when t=sinx 

  1t1where
3

2
tor2t −==  

  
3

2
xsinor

3

2
t ==  

  If 936

3

2
1

1

3
2

4
,

3

2
xsin =+=









−

+==  

  If cosx = 0 then sinx = 1 or sinx = −1 

  But sinx = 1 is not possible, for which  is not defined. 

  Sinx = −1 is not possible since 






 


2
,0x  

  As x→ 0 or x → 1,  →  

  Point of local minima is at 
3

2
xsin =  

  9min =  

 

 
 
 Ans: 75 
 
 Sol:  
 
 
 
 
 

  candb,a  are coplanar 

  batoiscandbtoisc rr ⊥⊥  

a  

c  

b  



 

  




 = bab.c  

  ( ) ( )  ( ) bb.aa|b|ba.bab.b 2


−=−=  

  ( ) ( )( ) k̂î212k̂ĵî5 ++−−++−=  

  ( ) ( )k̂6ĵ5î3k̂î2k̂5ĵ5î5 ++−=++++−=  

  ( )
2

1
7653ca ==++=


 

  k̂3ĵ
2

5
î

2

3
k̂î2k̂ĵîcba ++

−
+++++−=++


 

  k̂5ĵ
2

7
î

2

1
++

−
=  

  = 75 

 

 
 
 Ans: 3 
 

 Sol: 06y6x2yx 22 =+−−+  

  Centre: (1, 3) and r = 2 
 
 
 
 
 
 
 
 
 
 
 
 

  ( ) ( )22
1321'CC −+−= 541 =+=  

  354r =+=  

 

 
 
 Ans: 5 
 

 Sol: }992........,.........119,110,101{B =  

  ( ) 1001
9

101992
Bn =+

−
=  

     54650992101
2

100
SB =+=  

 }990.......,.........108,99{C  +++=  

  ( ) 1001
9

99990
Cn =+

−
=  

    ( ) 210895099099
2

100
SC +=+++=  

  ( ) 109600210895054650SS CB =++=+   

  5=   

40 cm 

5  
A 

B 

C’ (2, 1) 

(1, 3) 
C 2 

r 



 

 
 
 Ans: 6 
 
 Sol: Let P(B1) = x, P(B2) = y and P(B3) = z 

   = x(1 − y) (1 − z) 

   = y(1 − x) (1− z) 

   = z(1 − x) (1 − y) 

  P = (1 − x) (1 − y) (1 − z) 

  ( ) =− P2  

  
( ) ( )( )

( ) ( ) ( ) 
( )( )( )z1y1x1

x1y2y1xz1

y1x1z1xy
P

2

−−−=
−−−−

−−−
=  

  
( )( )( )

( )
( )( )( )z1y1x1

xy2y2xyx

z1y1x1xy
−−−=

+−−

−−−
  

  ( )1y2xy2xxyxy →=−+=  

  ( ) =− 2P3P  

  
( )( ) ( )( )

( )( ) ( )( )y1x1z3z1x1y

y1x1zz1x1y2

3

2
P

−−−−−

−−−−
=

−


=  

  ( )( )( ) ( ) ( )( )
( ) ( ) ( ) y1z3z1yx1

z1y1x1yz2
z1y1x1

2

−−−−

−−−
=−−−  

  
( ) yz2z3y

yz2

zy3z3yzy

yz2
1

+−
=

+−−
=  

  ( )2z3y →=  

  ( ) ( ) ( ) 6
z

x
z6xz32x2&1 ===  

 

 
 
 Ans: 1 
 

 Sol: 
( )

( ) 







++

−+
=









++

−−

r1r1

r1r
tan

rr1

1
tan 1

2

1 ( ) rtan1rtan 11 −− −+=  where r = 1, 2, 3,…….n 

  1st term = 1tan2tan 11 −− −  

  2nd term = 2tan3tan 11 −− −  

  3rd term = 3tan4tan 11 −− −  

  ……………………………… 
  ……………………………… 

  ( ) ntan1ntantermn 11th −− −+=  

  ( ) 1tan1ntanS 11
n

−− −+=  

  As 
442

1tantanS,n 11 
=


−


=−=→ −−

 

  

( )

1
4

tan
rr1

1
tantan

n

n

1r

2

1 =


=























++


→=

− p 


