
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 
31st August Shift 2 

 [PHYSICS, CHEMISTRY & MATHEMATICS] 
 

PART – A – PHYSICS 
 Section A 
 

 

 

  



 

 Ans:  

 
 Sol: A  B  C (stable) 
  Initially no. of atoms of B = 0 after t = 0, no. of atoms of B will starts increasing and reaches maximum 

value when rate of decay of B = rate of formation of B. 
  After that maximum value, no. of atoms will starts decreasing as growth and decay both are 

exponential functions, so best possible graph is (3). 
 

  
 Ans: 245 Ω 
 
 Sol:   
 
 
 
 
 
 
  0.02i Rg = 0.98 i  5  Rg : Resistance of the Galvanometer 
  Rg = 245  
 

 

G 

5  

i 0.02 i 
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
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
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a
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N
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 Sol:  
 
 
 
 
 
 
 
 
 
 
 
  No. of turns in dx width = dxab

N
  

    




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a
0
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    




 a

bnab2
iNB 0    (ln = loge) 

 

  
 Ans: R 
 
 Sol:   CL22CL XXRRXXZ    
 

  
 Ans: 5  1010 m 
 
 

 

i 

a 

b 



 

 Sol:  
 
 
 
 
 
 
 
  We know, AY2

WL  
  114 1021010052

110 
   

   2
1 10-19 = 5  10-10 m 

 

  
 Ans: At 5 cm from 5C on the right side 
  Sol:  
 
 
  Null point is possible only right side of -5C 
 
 
 
       0x5

C20k
x

C5kE 22N 
   





04

1k  
  x = 5 cm 
 

  

-5c 20c 

-5c 20c N x 



 

 Ans: (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii) 
 
 Sol: torque =   ML2T -2 (III) 
  Impulse   MLT -1 (I) 
  Tension force  MLT  -2 (IV) 
  Surface tension  MT -2 (II) 
 

  
 Ans: L8

av 4


  
 
 Sol: (i) 


dt
dv

L8
a4 volumetric flow rate  

  (ii)  cosr
s2gh  

  (iii) RHS  220 r
1

t
q1

r
a

4
1  2

2 LL
  

   LHS 
   2LAR   
  (iv) W =  
 

  
 Ans: 174°C 



 

 Sol: T2 = sink temperature  
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  2324
3T2   

  T2 = 174°C 
 

  
 Ans: b

a284
20

  
 
 Sol:  
 
 
 
 
 
 
 
 

b 
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  445sin2
2b4B 0 
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  20 ab22 
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 Ans: 2

f,2
1  

 
 Sol:  
 
 
 
 
 
 
 
 
 
 
  U = f 
  f

2
V
1

f
1

U
1

V
1   

  2
fV   

  2
1

U
Vm   

  Distance = 2
f  
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 Ans: Rea

p0  
 
 Sol:  

p

p

v

00

dvaP
dp  

  avp
pn
0





  

  p = p0 e-av 
  For temperature maximum p – v product should be maximum 
  R

vep
nR
pvT

av0   

    aveeR
p0dv

dT avav0    

    0av1R
ep av0 

 
   ,a

1v  

  Rae
p

Rae
1pT 00   

  At v =  
  T = 0 
 



 

  
 Ans: Kp < Ke and Pp = Pe  
 Sol: 

eepp P
h

P
h   

  ep   
   Pp = Pe 
   

p

2p
p m2

PK   

   
e

2ee m2
PK   

  Kp < Ke as mp > me  

 



 

  

 Ans:  

 
 Sol: When Vi > 3 volt, VR > 0 
  Because diode will be in forward biased state 
  When Vi  3 volt; VR = 0 
  Because diode will be in reverse biased state 
 

  
 Ans: 3 
 
 
 
 
 
 
 



 

 Sol:  
 
 
 
 
 
 
 
 
 
 
 
  Given 1 = 2 =  
  From momentum conservation in x-direction MV0 = MV1 cos  + mV2 cos   in y-direction 0 = MV1 sin - mV2 sin 
  Solving above equations 
   cosV2V,m

MVV 012  
  From energy conservation 
  222120 MV2

1MV2
1MV2

1   
  Substituting value of V2 and V0, we will get 
  4cos41m

M 2   
  3m

M   
 

  
 Ans: 4.6 a 
 
 
 
 
 
 
 
 

M 
m 

V = 0 

V0 
 

M 

m 
2 

1 
V1 

V2 



 

 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Shortest distance is 2a between 1 and 3 
  But answer given is for 1 and 2 
     22 a2a4   
  20a  
  4.47 a 
 

  
 Ans: 22 hg

hv2   
 
 Sol:  
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  vg
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  22 hRD  = 2
2

hvg
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

  

  22 hg
hv2D   

 

  
 Ans: r

)MM(G4V 21   
 
 Sol:  
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1 212   

   212 MMr
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   
r
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r 

r/2 



 

  
 Ans: 1, 1, 1, 0 
 
 Sol:  
 
 
 
 
 
 
 
     BABAY   
  Y)(0, 0) = 1 
  Y)(0, 1) = 1 
  Y)(1, 0) = 1 
  Y)(1, 1) = 0 
 

  
 Ans: remains same in magnitude and direction 
 
 Sol:  
 
 
 
 
 
 
 
  L  = mvr 
  And direction will be upward and remain constant  

A  B 

A + B 

A  
B 

y 

V 



 

Section B 
 

  
 Ans: 8 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
  KE = PE 
  tsin2

Ay   
 
 
 
 
 
 
 
 
  x

T
8
Tt   

  x = 8 
 

  
 Ans: 30 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 

1 kg 

k = 100 N/m 

2/A
45 

A 

a = 10 

mg cos 30 30 

mg sin 30 ma 

  



 

    
 30cosmg

ma30sinmg30tan  

    3
21

35
10530tan   

  3
tan3

11
3
1tan





 

   tan331tan3  
  2tan32   
  3

1tan   
   = 30 
 

  
 Ans: 1 
 
 Sol:  
 
 
 
 
 
  Pi = Pf 
  602

mv2
m40m   

  302
v40   

   v = 20 
      m80040m2

1.E.K 2i   
        m1000602

m
2
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m
2
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    4

x
4
1

m800
m200

E.K
E.K

i
  

  x = 1 
 

  
 Ans: 500 
 

m m/2 m/2  
40 m/s V 60 m/s 



 

 Sol: 



 





 


V
V
gh

V
V
PB  

  hg
V
VB 


  

  h8.910100
5.0108.9

3
8 
  

  h = 500 
 

  
 Ans: 10 
 
 Sol: m

kg100.9 4  
  T = 900 N 
  s/m100109

900TV 4    
  f1 = 500 Hz 
  f = 550 
  )i(5002

nV 


 
    )ii(5502

V1n 


 
  (ii)  (i) 502

V 


 
  10502

1000   
 

  
 Ans: 64 
 
 Sol: hT = hR = 160 ------- (i) 
  RT Rh2Rh2d   
   RT hhR2d   
   x160xR2d   
    0dx

dd   
    0x1602

11
x2

1 
  



 

  x160
1

x
1

  
  x = 80 m 
  



  1000

20
1000

8064002dmax 1010
802280  = 8  2  2  22 = 64 km 

 

  
 Ans: 500 
 
 Sol: 


  xctsin50E  

  Energy density = 200 E2
1   

  Energy for volume V = 12200 105.5VE2
1   

  8.82
1 10-12  2500 V = 5.5  10-12 

  3m0005.8.82500
25.5V 

  = 0.0005  106 (cm)3 = 500 (cm)3 
 

  
 Ans: 3 
 
 Sol:  
 
 
 
 
 
 
 
 
 
  Req = 3 
 

3  

3  3  

3  

6  6  



 

  
 Ans: 6 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   effective circuit diagram will be  
 
 
 
 
 
 
 
 
 
 
 
 
  Point drop across 6 = 1  6 = 6 = VAB 
   Hence point drop across 15  = 6 volt = VAB 

4  

4  
2  

2  
15 

10   
12   
12   

8   

8   

12 V 1  

4  6  

10  

1  12 V 

i = 1A 

i = 1A 

i0 = 2 



 

  
 Ans: 100 
 
 Sol:  
 
 
 
 
 
  
 
 
  Potential difference across each resistor = 2V 
  q = CV = 50  10-6  2 = 100  10-6 = 100 C  
 

PART – B – CHEMISTRY 
 Section A 
 

  
 Ans: Novolac 
 
 Sol: Novolac is not a polyester. It is a linear polymer of HCHO and phenol. 
 

2 k 2 k 2 k 

C 

i0 

i0 = 1 mA     6V 



 

  

  

 Ans:  
 

 Sol: 
CH3

Cl
C2H5OH

NaOH

[Dehydrohalogenationtakes place]

CH3
 

 



 

  
 Ans: (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i) 
 
 Sol: Metal ion   Group in Qualitative analysis 
  Mn2+    Gp IV 
  As3+    Gp II B 
  Cu2+    Gp II A 
  Al3+    Gp III 
 

  
 Ans: No answer 
 
 Sol:  44272 ClOandMnO,OCr  doesn’t undergo disproportionation reaction 
 



 

  

 Ans:  

 

 Sol: 
NO2

conc.H2SO4
conc.HNO3

(A)
anhy.A lCl3

Cl2

NO2

(B)

Fe / HCl
Cl

NH2

(C) Cl
 

 

  
 
 



 

 Ans: Albumin 
 
 Sol: Albumin is not a fibrous protein 
 

 

  



 

 Ans:  

 

 Sol: 
NH2

(A)

CH3COCCH3
O O

Br2 / CH3COOH
Room temperature

NHCCH3
O

(B)

NHCCH3
O

Br

 

 

  
 Ans: I > Cl > Br 
 
 Sol: The stability of oxides of halogens decreases in the order I > Cl > Br 
 

  
 Ans: Both (A) and (R) are correct but (R) is NOT the correct explanation of (A) 
 
 Sol: Li+ has maximum degree of hydration and for this reason lithium salts are mostly hydrated 
 



 

  
 Ans: dicarboxylic acid 
 

 Sol: ( i) NaOH, 
(ii) H3O

CHO

CH2OH

COOH

CH2OH

+

CH2OH

CH2OH     The reaction is Cannizzaro reaction 
 

  
 Ans: At around 2000 K, the dissociation of dihydrogen into its atoms is nearly 8.1% 
 
 Sol: The dissociation of hydrogen into its atoms is only ~0.081% around 2000 K which increases to 95.5% 

at 5000 K. 
 



 

  
 Ans: I < III < IV < II 
 
 Sol: Higher the potential energy, lesser the stability of the conformational isomer. The stability among  

the conformational isomers are fully eclipsed (II) < partially eclipsed (IV), Gauche (III) < Staggered or 
Anti (I). Hence the potential energy will be in the reverse order. 

  i.e., I < III < IV < II 
 

  
 Ans: 1.73  
 Sol: In [Fe(CO)4(C2O4)]+, Fe is in +3 oxidation state. According to CFT 
  Configuration of Fe3+ in this complex = t2g5 eg0 
  Number of unpaired electrons (n) = 1 
  BM73.1)21(1)2n(n   
 

  
 Ans: X = Ammonium salts,  Y = SO2  



 

 Sol: Ammonium salts in rain drops results in wet deposition. Oxides of nitrogen and sulphur which are 
acidic in nature can be blown by wind along with solid particles in the atmosphere and finally settle 
down on the ground as dry deposition 

 

  

 Ans:  

 

 Sol: +
CH2

CH2 C
O

C
O

O

AlCl3
C

OH CH2C
CH2

O

O

(A)

Zn / Hg
HCl OH CH2C

O(B)

CH2 CH2
 

 



 

  
 Ans: RT

STHKln   
 
 Sol: G = H°  TS 
  G = RT ln K 
  RT ln K = H  TS 
  RT

STHKln   
 

  
 Ans: 1, 4 and 4 
 
 Sol: Sulphurous acid (H2SO3) − 

OH
S

HO

O
 

 

  Peroxodisulphuric acid (H2S2O8) − HOSOOSOH
O

O

O

O
 

 

  Pyro sulphuric acid (H2S2O7) − HOSOSOH
O

O

O

O
 

 



 

  
 Ans: (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii) 
 
 Sol: Cell constant  m1 
  Molar conductivity  S cm2 mol1 
  Conductivity  1 m1 
  Degree of dissociation of electrolyte  dimensionless 
 

  
 Ans: 4f7 
 
 Sol: Eu (Z = 63)  [Xe] 4f7 5d0 6s2 
  Eu2+  [Xe] 4f7  



 

  

 Ans:  

 

 Sol: Br2 / Fe

Br
Mg / dry ether

OMgBr
CH3OH + Mg OCH3

Br  
 

Section B 
 

  
 Ans: 13 



 

 Sol: 
mol2mol1 2mol1 2 NaOH2OHONa   

  No. of moles of Na2O = 322.062
20   

  Molarity of Na2O = 644.05.0
322.0   

   1 M Na2O produces 2 M NaOH 
  0.644 M Na2O produces 1.288 M NaOH 
  i.e., 12.88  101 M 
 

  
 Ans: 0 
 
 Sol: Zn (Z = 30)  1s2 2s2 2p6 3s2 3p6 4s2 3d10 
  Zn2+  1s2 2s2 2p6 3s2 3p6 3d10 4s1 
  The outermost electron is in 4s orbital 
  Hence the value of magnetic quantum number, m = 0 
 

  
 Ans: 47 
 
 Sol: RT303.2

EAlogklog a  

  T
)1047.2(35.20klog 3  

  Comparing the two equations, 
  T

1047.2
RT303.2

E 3a   
  Ea = 2.47  103  2.303  8.314 = 47.29  103 J mol1 = 47.29 kJ mol1 
 

  
 Ans: 0 
 
 Sol: According to MOT, 
  Molecular orbital configuration of 
  2y2x2y2x2z22222 p2*p2*p2p2p2s2*s2s1*s1)se18(O   
   No. unpaired electrons 



 

  
 Ans: 7 
 
 Sol: According to Duma’s method 
  Cu2yx2N2zOH2yxCOCuO2yx2NHC 222zyx     
  In the given problem, 
  zyx NHC  is given as NHC 77  
  x = 2    y = 7   z = 1 
 

  
 Ans: 1 
 
 Sol: B occupies ccp structure 
   No. of B atoms per unit cell = 4 
  A occupies all octahedral sites 
   No. of A atoms per unit cell = 4 
   Formula = AB 
 

  
 Ans: 13 
 
 Sol: 

AB
Bff WM

1000WK.iT 
  

  Since the same amount of the same solute is dissolved in the two solvents, 
B
B

M
W  remains constant. 

Hence,  
  

acetoneb
Af

benzeneb
Af

Ki
WT

Ki
WT 











  

  7.11
10017.0

6.25.0
100Tf 


  

  C1013C13.07.1100
10017.06.25.0)T( 2benzenef 

   
 



 

  
 Ans: 6 
 
 Sol: During the electrolytic refining of copper, the anode mud contains antimony. selenium, tellurium, gold, 

platinum and silver. 
 

  
 Ans: 6021 
 
 Sol: (M  V)HCl = 1  50 = 50 
  (M  V)NaOH = 1  30 = 30 
  25.080

20
80

3050
V

VMVMM 2211   
  i.e., [H+] = 2.5 101 
  pH = log [2.5  101] 
        = log 10  log 2.5 
        = 1  0.3979 
        = 0.6021 
        = 6021  104 
 

  
 Ans: 128 
 
 Sol: According to Freundlich adsorption isotherm, 
  n1Pkm

x   
  n1)100.(k110  ---- (1) 
  n1)200.(k115  ---- (2) 
  (2)  (1)  
  n1

100
200

10
15 


  

  n122
3   

    2logn
1

23log   



 

  log 3  log 2 = 2logn
1  

  585.03010.0
3010.04771.0

2log
2log3log

n
1   

  Volume of CH4 adsorbed at 300 mm of Hg 
  n

1
300.k1

V  --- (3) 
  (3)  (1)   
  n1

100
300

10
V 


  

  585.0n1 3310
V 


  

  3log585.010
Vlog 


  

  2794.010
Vlog 


  

  2791.01010
V 


  
  V = 10  100.2971 
  V = 101.2971 mL = 10x mL 
   x = 1.2791  
         = 127.91  102  
 PART – C – MATHEMATICS 
 Section A 
 

  
 Ans: 11log2  
 
 Sol:     0210log223log21x x4x2    
  Using properties of logarithm 
        0210log23log2log x2

2x21x2    

     0
23

2102log 2x
x1x

2 










   

     1
23

12.102
2x

x 


  
  Arranging 
      0112142 x2x   



 

  Roots are  2&.2  
  112.2    
   11log2  
 

  
 Ans: 2

34  
 
 Sol: 0z2y3x2:P1   
  Normal vector, k̂2ĵ3î2n1   
  0zy2x:P2   
  Normal vector, k̂ĵ2în2   
  Direction vector of line L which is line of intersection of P1 & P2 
  k̂7ĵ0î7nnr 21  

 
  DR’s of L are (1, 0, –1) 
   Equation of L :  1

z
0
y

1
x  

  DR’s of   2,2,1PQ  
  0r.PQ   
            0120211   
   2

1  


  2
1,0,2

1Q  
  Using distance formula  
  PQ = 2

34  



 

  
 Ans: 54 
 
 Sol:      nfmfnmf  ----- (1) 
  Put m = 1, n = 1 in (1) 
  f(2) = f(1) + f(1) = 2f(1) 
  Put m = 2, n = 1 
  f(3) = f(2) + f(1) = 3f(1) 
  Put m = 3, n = 3 
  f(6) = 2f(3)  f(3) = 9 
       62f,31f   
      54963f.2f   
 

  
 Ans: infinitely many solutions 
 
 Sol:  2  

  0
1coscos

cos1cos
coscos1







  

  0coscoscoscos.cos.cos21 222   
       0coscoscoscoscossin 222   
    0coscoscoscoscossin 2222   



 

      0coscoscossin 22   
  0sincoscossin 2222   
 

  
 Ans:   0x"f  for some  2,0x   
 
 Sol:     11f,00f  and   22f   
 Let g(x) = f(x) – x has three roots  
 By Rolle's theorem g'(x) = f'(x) – 1 has at least two roots  

g"(x) = f"(x) = 0 has at least one roots  
 

  
 Ans: 36x2 + 16y2 + 108x + 80y + 145 = 0 
 
 Sol: General points on   sin3,cos2Ais19

y
4

x 22
 

  Given B (–3, –5) 
  Midpoint C is 


 

2
5sin3,2

3cos2  

 h = 2
3cos2  ; k = 2

5sin3   
 Using the identity sin2 + cos2 = 1 
   13

5k2
2

3h2 22 


 


   
  36x2 + 16y2 + 108x + 80y + 145 = 0 
 



 

  
 Ans: p  ~q ~r 
 
 Sol:  We know that  
  ~(AB) = A ~B ~((p  r) (q   r)) = (p   r)   (~q  ~r)  

= ((p   r)   (~r))   (~q) 
= p   (~r)  (~q)  

 

  
 Ans: (1, 2) 
 
 Sol:   2log212

2y2
dx
dy

eyx
yx


  

       
 dxdy2y

2log21
y

ey
 

   Cx|2y|log ye   
  x = 0; y = 0  C = 0 
  x = |2y|log ye   
   at y = 1 , x = elog 3 
     2,1xe,e3 2   
 



 

  
 Ans:  14   
 
 Sol:   



   1

0

2

1
2 dx1x2

xsindx2
xsin  

  =   



 




 


 



 

 2
1

2

1
2 dx2

xcos2
2
xcos21x2

xcos2  

  = 



 


 

 2

1
2

2
xsin2.2220 =  14   

 

  
 Ans: 19

21  
 



 

 Sol: 
 

   2p
100

d1pa22
p

d9a22
10





 

      d1pa210pd9a2   
   1pd10pa2a20dp9   
     1pd10d

ap220p9   
     2

1
p102
p10

d
a 

  

   
 

  
 Ans: 25

536  
 
 Sol: 187

14x....xx 521   

   5

1i
i 42x  

  And 16647
68x.......xx 22252221   

   5

1i
2i 460100560x  

  So variance of 321 x,........x,x 25
536

25
17642300

5
42

5
460 2 


  

 



 

  
 Ans: (1, 3) 
 
 Sol: ;

4xcos
xtanxtanlim 3

4x 


 
  0

0  form  

  Using L hospital’s rule 
  




 
  4xsin

xsecxsecxtan3lim 222

4x
 

   4  
      0xtan

xcosloglimxcoslogxcotlimlogxcoslim 0x0x
xcot

0x    
   = 1 
  4 ; 1  
  If 04baand04bxax2   
  a = 1 and b = 3 
 

  
 Ans: 22  
 
 Sol: 1z

iz

  is purely Imaginary number 

  Let z = x+ iy 
        iy1x

iy1x
iy1x
1yix




  



 

          22 y1x
1xyi1yy1xx


  is purely Imaginary number 

       01yy1xx   
   2

1
2
1y2

1x
22 


 


   

    min|i33z|   = distance from the point to the centre  radius = 222
1

2
5   

 

  
 Ans: }0{2

1,4
1 


  

 
 Sol: f(x) =   












 

1x
1xcos1x

1xx3sin 1
2

21  

  11x
1x1 

   x0     …(1) 

    }0{2
1,4

1x11x
1xx31 2

2 



   ..(2) 

From (1) and (2) 
 Domain = }0{2

1,4
1 


  

 

 



 

 Ans:  cba2
1    

 
 Sol: Suppose czbyaxr    and |c||b||a|   = k 
        0}car{c}bcr{b}abr{a    
         czkarkbykcrkakbrk 222222    
     0cbar2    
   2

cbar
   

 

  
 Ans: 


 

ab
batan 1  

 
 Sol: abyx,1b

y
a
x 22

2
2

2
2   

  For the first curve,  
  0b

'yy2
a
x2

2
1

2
1   

  
1
2

2
11 y

b
a
x'y    …(1) 

  For the second curve, 
  0'yy2x2 11   
  

1
12 y

x'y     …(2) 
  Here (x1 y1) is point of intersection of both curves 

  2
212
221

1
1

12
21

21
21

ya
bx1

y
x

ya
bx

'y'y1
'y'ytan






  



 

  212212
112112

2
212
221

1
1

12
21

xbya
yxayxb

ya
bx1

y
x

ya
bx

tan 





  

  ab
batan   

 

  
 Ans: 1 
 
 Sol:     813232 xsecxtan 22   
       813232 xtan1xtan 22    
    81]321[32 xtan2   
     33

8132 xtan2   

  In interval 


 
4.0  only one solution 

 

  
 Ans: 10

1  
 
 



 

 Sol:  Number of onto  
   functions in this condition = 3 × 4!  

Total number of onto functions = 6!  
Required probability = 10

1
!6

!43   
 

  
 Ans: 5

8  
 

 Sol: Area = 12
1
165
123

2
1 


 

  5
16

5
1600d   

  Perpendicular distance from (0, 0) is  
  5

8
5

800   



 

  
 Ans:  14  
 
 Sol: Let, y = vx 
  dx

dvxvdx
dy   

    






  2

22
v'
vvxdx

dvxvvx  

    2
222

v'
vvdx

dvxvv 
  

      


x
dxdvv

v'v
2
2  

  Let  2v  = p 
    dpvdv2v' 2   
     x

dx
p2

dy  

    clnxlntln2
1 2   

    kxt 22   
    k1,kxx

y 2
2
2 



  

   144
y2 



  

 

  
 Ans: 315 
 
 
 
 



 

 Sol:    rqp ab4.b2a!r!q!p
!10  

  rqrqrp 4.2.b.a!r!q!p
!10   

  10rqp    …(1) 
  7rp      ...(2) 
  8rq      …(3) 

(1) + (3) – (1) 5r  , 3q,2p   
So coefficients = 1613103 23152!5232

56789102.2!5!3!2
!10 

  
 k =315 

 

  
 Ans: 26 
 
 Sol:  
  Total area =   

2/3

0
2 dxxx41 = 

2/3

0

32
3
xx2x   = m2

3.2
3.2

1  

    26m122
13m3   

 

  
 Ans: 305 
 
 Sol: ....5

19
5
13

5
9

5
7S 432  ----- (1) 

  ...5
13

5
9

5
7S5

1
432  ----- (2) 

  (2)  (1) 
  ....5

6
5
4

5
2

5
7S5

4
432   

  


  .....5
3

5
2110

1
4
7S 2  

  
2

5
1110

1
4
7S





  32
61  

  160S = 305615   
 



 

  
 Ans: 18 
 
 Sol: 2

3tan   

  4
9

cos2
sin3

RB
AR

BPQArea
APQArea 


  

  8 






BPQArea
APQArea = 18 

 

  
 Ans: 8 
 
 Sol:     333 AIAIA3AIAI   
     AAor0AIA3 2   
   






 

d0
ba

d0
bdaba

2
2  

     dd,01dab,aa 22   
  1da,0bIf   4 ways 
  If b = 0 a = 0, 1 & d = 0, 1  4 ways 
  Total 8 matrices 
 

  
 Ans: 2 
 
 Sol: Tangent of x24y2   is m

2mxy   
  Substituting the point (2, 4) 
  m

2m24   
   1m2m

1m   
 
  Tangent is y = –x – 2 
  x + y + 2 = 0  …(1) 



 

  (1) is also tangent to ayx 22   
  So, 2aa2

2   
  a = 2 
 

  
 Ans: 7 
 
 Sol: Substituting (2, 2, –2) 

2 + 3 × 2 – 2(–2) + = 0   = –12 
Also a× 1 –5×3+ 2 × –2 = 0   – 15 – 4 = 0  = 19  + = 19 – 12 = 7  

 

  
 Ans: 3 
 
 Sol:   dxxtanxtan11xtan

xsec.xtan
2
2   (dividing by cos3x) 

  Let tanx = t  dtxdxsec 2   
      dt1tt1t

t
2  

      dx1tt
C

1tt
1t2B

1t
A

22 





  

         t1tC)1tt(1t2B1ttA 22   
       1CBACBAB2At2   
  0B2A     ..(1) 
  1CBA    …(2) 
  0CBA     …(3) 
  (2) + (3)  2

1C   2
1BA   

  A + 2B = 0 
  From (1) and (2) 
  3B = 2

1 B = 6
1  

  A = 3
1  

   
 1tt

dt
2
1dt1tt

1t2
6
1

t1
dt

3
1I 22  



 

    C3
1xtan2tan3

1|1xtanxtan|ln6
1|xtan1|ln3

1 12 



    

  3
1,6

1,3
1   

    33
1

6
1

3
11818 2 


   

 

  
 Ans: 5143 
 
 Sol:  4 – digit numbers divisible by 3  

1002, 1005, ……, 9999.  
1002 + (n – 1)3 = 9999  
n = 3000  
4 – digit numbers divisible by 7  
1001, 1008, ….., 9996  
1001 + (n – 1)7 = 9996 
n = 1286 
A B = 1008, 1029,….., 9996  
9996 = 1008 + (n – 1)21  
n = 429  
So, no divisible by either 3 or 7 = 3000 + 1286 – 429 = 3857  
total 4-digits numbers = 9000  
required numbers = 9000 – 3857 = 5143  

 

  
 Ans: 22 
 
 Sol:  f'(x) = a(x – 1)(x + 3)  

f"(x) = 6a(x + 1)  
f'(x) = 3a(x + 1)2+ b  
f'(1) = 0 b = –12a  
f(x) = a(x + 1)3 – 12ax + c = (x + 1)3– 12x – 6  
f(3) = 22  

 
 
 
 
 


