
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

17th March Shift 2 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 

PART – A – PHYSICS 
 

SECTION A 
 

 
 
 Ans: 1 
 
 Sol: (a)  
 
  (b) 
 
 
 
 
  (c) 
 
 

  (d) 
R

XX

V

VV
tan CL

R

CL −
=

−
=  

 

 
 
 Ans: 4 

V = VR 

 

 

 

 

VL 

VC 



 

 Sol: LXL =  

  
L

V
i 0


=  

 

 
 
 Ans: No option Matching 
 

 Sol: t
0 eAA −=  

  21016.1
120

12693.0
b120

m2

b
2n −=


== kg/s 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Ans: 2 
 

 Sol: f2= = 1.5 × 103 

  m03.0cm3
2

6
A ===  

 

 
 
 Ans: 3 
 



 

 Sol: loopwire.st BB2B +=  

  






+




=

2r2

i

r4

i
2B 00  

  ( )+



= 2

r4

i
B 0  

 

 
 
 Ans: 3 
 
 Sol: In adiabatic process, V  constant  
  In an isothermal process, T = constant 
  Option 3 (c) and (d) matches isothermal and adiabatic formula  

  =− 1TV constant and =
−



1p

T
 constant 

 

 
 
 Ans: 1 
 
 Sol: Basic concept 
 



 

 
 
 Ans: 2 
 
 Sol: C comes to rest 

  Vcm of A and B = 
2

1

2

V
 is 22

net kx
2

1
V =  

  V
k2

m

k

V
x

2

=


=  

 

 
 
 Ans: 1 
 
 Sol: Band width = 2 fm 

  m
8

m f21057.1 ==  

  BW=2fm = MHz50Hz
2

108

=  

 



 

 
 
 Ans: 3 
 

 Sol: 
7

25

2

10

7

5

mR
1

sing
a

2

==


+


=  

  56.0
25

712

a

V2
t 0 =


==  

 

 
 
 Ans: 3 
 

 Sol: 
21 rrR

E3
i

++
=  

  TPD = 2E – ir1 = 0 
  2E = ir1 

  2E = 
21

1

rrR

rE3

++


 

  2R+2r1 + 2r2 = 3 r1 

  R = 2
1 r
2

r
−  

 

2 E E 

i 

r1 r2 

R 



 

 
 
 Ans: 2 
 

 Sol: −= 1
2
1 hmv

2

1
 

  −= 2
2
2 hmv

2

1
 

  ( )21
2
2

2
1

m

h2
vv −=−  

 

 
 
 Ans:  2 
 

 Sol:  2
0 FtgtVV ++=  

  

( )  ++=

++=

1

0

2
0

2
0

dtFtgtVds

FtgtV
dt

ds

 

  

1

0

32

0
3

Ft

2

gt
tVs














++=  

  
3

F

2

g
Vs 0 ++=  

 



 

 
 
 Ans: 4 
 
 Sol: f = 4 + 3 + 3 = 10 
  Assuming non linear 

  2.1
10

12

f

2
1

C

C

V

P ==+==  

 

 
 
 Ans: 3 
 

 Sol: gh2V0 =  

  gh2gh2eV ==  

  9.0e =  

  ......he2he2hs 42 +++=  

  ........
g

h2
e2

g

h2
e2

g

h2
t 2 +++=  

  5.2
t

s
Vav == m/s 

 

 
 
 Ans: 4 
 

 Sol: P = gh  



 

  
( ) 2

33

1036.1

8.910102

V/V

P
−


=


= = 1.44 × 109 N/m2 

 

 
 
 Ans: 2 
 
 Sol: Basic concept  
 

 
 
 Ans: 4 
 

 Sol: 0
10

0x

15

yx

100

10x
=

−
+

−
+

−
 

  )1(30y20x53 −−−−−−−−−−−−=−  

  0
5

0y

15

xy

60

10y
=

−
+

−
+

−
 

  17y – 4x = 10 -------------------(2) 
  On solving (1) and (2) 
  x = 0.865 
  y = 0.792 

  V = 0.73,  R = 15 Ω  i = 4.87 mA 
 

10 Ω 
100 Ω 

60 Ω 5 Ω 

C A 

B 

D 

10 V 

G 



 

 
 
 Ans: 4 
 

 Sol:  A11 = A22 

  
m

k
A

m

k
A 2

2
1

1 =  

  
1

2

2

1

k

k

A

A
=  

 

 
 

 Ans: 4 
 

 Sol: 2
3

RT   

  hr3T
R3

R12

T

24 2
3

=







=  

 
Section B 

 

 
 
 Ans: 25.00 
 
 



 

 Sol: 3
T r

3

4
100t4 = 389 cm1010

40

3

3

4
100 −− =





=  

  cm1025t 10
T

−=  m1025 12−=  

  t0 = 0.01 tT = 25 × 10-14 m = 25.00 
 

 
 
 Ans: 30.00  
 
 Sol: N + T = 90 

  T = N = 0.5 (90 – T) 
  1.5 T = 45 
  T = 30  
 
 

 
 
 Ans: 30.00 
 

 Sol: 
2

3a
m =




=  

  

R

1
2

3

15

1

102

3

R

1

U

1

V

−

=+


=

−
=−



 

  
13

30
R =  

  Ans is 30.00 
 

 
 
 
 

T 

 
9 g 

 

N 

N 



 

 Ans: 5.00 
 

 Sol: F cos  = mN 

  F sin  + N = mg 

  F = 
+



sincos

mg
 

  5

3

2

10
3

1

1

mg
F

2
min =



=

+


=  

 

 
 
 Ans: 640.00 
 

 Sol: AEx=  

  6404.0104
5

2 3 =  

 

 
 
 Ans: 4.00 
 

 Sol: C.O.M of quarter disc is at 4
3

a4
,

3

a4
=


 

 

 
 
 Ans: 3.00 
 

 Sol: 
2

2
0

34

100
EC


=  

  
2

2

0
34

60
E

5

x
C


=














  

  
5

3

5

x
=  

  x = 3 
 
 

 

F 

N 



 

 
 
 Ans: 3.00 
 

 Sol: 
r

mV
rU4

dr

dU
F

2
3

0 =−=
−

=  

  


=



=

2

nh
mvr

rv

rU4mv

2

4
0

2

 

  

3
n

r

nr

1

3




=3 

 

 
 
 Ans: 16.00 
 
 Sol: 20 = (C1 + C2) V 
  V = 2 volt 

  Q2 = C2V = 16 C 
 

 
 
 Ans: 6.00 
 

 Sol: 
d

VE
Jc


=


=  

  
dt

dq

A

1
Jd =  

  

dt

dV

d

dt

dV

A

C

c

c


=

=

 

  ( ) ft2cosf2V
d

80
10

d

ft2sinV
0

0x0 


=



  

  900
109

40
10

800

900
2tan

9

x 


=







  

  x = 6 



 

PART – B – CHEMISTRY 
 

SECTION A 
 

 

 
 
 Ans: 2 
 

Sol: 

N2Cl−+

OCH3

+ C2H5OH

OCH3

+ N2 + CH3−C−H + HCl

O

(A)

(X) (Y)
 

 

 



 

 
 Ans: 3 
 

Sol: CaCl2 

 

 
 
 Ans: 4 
 

Sol: Order of stability of carbocation 3° > 2° > 1°. 323 CHCHCHCH −−−
+

 is more stable and formed 

relatively a faster rate 
 

 
 
 Ans: 1 
 

Sol: Lithium shows diagonal relationship with Mg not with Na 
 

 
 
 Ans: 4 
 

Sol: Fructose is an example of ketohexose 
 



 

 
 
 Ans: 3 
 

Sol: Neutral oxides of nitrogen are N2O and NO 
 NO2 and N2O3 are acidic oxides 

 

 
 
 Ans: 4 
 

Sol: AgCN / KCN, AgNO2 / KNO2 are amphident nucleophiles 
 

 
 
 Ans: 1 
 

Sol: Cation exchange resin contains acidic –SO3H and anion exchange resin contains basic –NH2 
group 

 

 
 
 Ans: 2 
 



 

Sol: −
3N  molecule has linear shape with bond angle 180° 

 

 
 
 Ans: 4 
 

Sol: According to Hardy-Schulze rule, greater the valency greater will be the power to bring about 
coagulation 

 

 
 
 Ans: 1 
 

Sol: Kjeldahl’s method cannot be used for the estimation of nitrogen in nitro compounds, azo 
compounds and compounds containing nitrogen in the ring. 

 



 

 
 
 Ans: 1 
 

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

  (a) [Co(NH3)6[Cr(CN)6] → Coordination isomerism 

  (b) [Co(NH3)3(NO2)3] →Linkage isomerism 

  (c) [Cr(H2O)6Cl3] → Solvate isomerism 

  (d) Cis-[CrCl2(ox)2]3– →Optical isomerism 
 

 
 
 Ans: 1 
 

Sol: Invertase catalyse the conversion of sucrose to glucose and fructose  
 Zymase catalyse the conversion of glucose to ethanol 

 

 



 

 Ans: 2 
 

Sol: (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii) 
   List I   List II 
  (a) Haematite  – Fe2O3 
  (b) Bauxite  – Al2O3.xH2O 
  (c) Magnetite – Fe3O4 
  (d) Malachite – CuCO3.(Cu(OH)2 
 

 

 
 
 Ans: 2 
 

Sol: Eutrophication support the plant growth but present the growth of aquatic animals 
 

 
 
 Ans: 4 
 

Sol: Dissolution of NaCl is water entropy increases  
 

 
 
 Ans: 2 
 

Sol: Para-Toluene sulphonyl chloride (tosyl chloride) can be used for separating mixture of 1°, 2°, 3° 
amine 



 

 
 
 Ans: 4 
 

Sol: Option (4) 
 

 
 
 Ans: 1 
 

Sol: The element with atomic number 24 is chromium 
 Exhibit oxidation state from +2 to +6 
 24Cr [Ar] 3d5 4s1 

 

 
 
 Ans: 4 
 

Sol: (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii) 
  (a) Sucralose – Artificial sweetener 
  (b) Glyceryl ester of stearic acid – Synthetic detergent 
  (c) Sodium benzoate – Food preservative 
  (d) Bithionol – Antiseptic 

 
SECTION A 

 

 
 
 Ans: 5 



 

 
Sol: CH3−C=CH−C−CH3

CH3 O  
 No. of C–C sigma bond = 5 

 

 
 
 Ans: 49 
 

Sol: Fe = [Ar] 3d6 4s2 

 BM1049BM9.4BM)24(4r 1−==+=  

 

 
 
 Ans: 77 
 

Sol: 

C
Cl

O

+ C6H5−NH−C6H5 C6H5−C−N−(C6H5)2

O

0.140 g 0.388 0.210 g

1 mole (140.5 g) 1 mole (169 g) 1 mole (273 g)

 

 

  C6H5−C−Cl is the limiting reagent

O

 
  140.5 g C6H5COCl produces 273 g amide 

   140 g C6H5COCl produces amideg272.0
5.140

40.1273
=


=  

  % yield of amide = 100
272.0

210.0
  

       77.2  77 
 

 
 
 Ans: 1 
 

Sol: At STP 
 22400 mL of Cl2 gas contains = 2 × NA no. of chlorine atom 

 20 mL of chlorine gas at STP atomchlorine
22400

2010022.62 23 
=  

        = 1.07 × 1021  1 × 1021 
 



 

 
 
 Ans: 27 
 

Sol: Rate = k[A]2 [B2]1 
 Volume reduced by factor 3. Then  

     ( ) 1
2

231

2

2
]B[]A[k

3
1RateB

3
1A

3
1kRate ==  

  Rate increases by the factor 27 
 

 
 
 Ans: 354 
 

Sol: Kp = Kc (RT)n 
 Kp = Kc (RT)1  For the reaction N2O4(g)  2NO2(g) 

 35499.353
4.200831.0

1.600
T =


=  

 

 
 
 Ans: 85 
 

Sol:   −+ +⎯→⎯ 4
664 ])CN(Fe[K4])CN(Fe[K  

             1                               0                 0 
    1-α                            4α                α 
 α = 40%  0.6        1.6        0.4 

  Final molality = 1.6 + 0.4 +0.6 = 2.6 
  For solution with same boiling point have same molality  
 

  The molecular mass of solute with weight percent 18.1 85
)1.18100(6.2

10001.18
=

−


=  

 

 
 
 Ans: 6 
 

Sol: FeCl3 + 6KOH + 3H2C2O4 → K3[Fe(C2O4)3] + 3KCl + 6H2O 
 Secondary valency of Fe in the complex K3[Fe(C2O4)3] is ‘6’ 

 

 
 



 

 Ans: 5 
 

Sol: 1 mole KBr produces mol
100

10 5−

=  cation vacancy when dopped with SrBr2 

 The number of cation vacancy of 1 g KBr 1416
523

100.510050.0
100

10

119

10023.6
==


=

−

 

 

 
 
 Ans: 57 
 

Sol: ( )
aR

1
k =  

 For the same conductivity cell ( )
a

  a constant 

 
03.1

19.4

14.0

K

R

R

K

K HCl

HCl

KCl

KCl

HCl ==  

       2
HCl 1057569.0

03.1

14.019.4
K −=


=  

 

 

PART – C – MATHEMATICS 
 

SECTION A 
 

 
 
 Ans: 1 
 
 Sol: cosx (3sinx+cosx+3)dy = (1+y sin (3sinx+cosx+3) dx 

  ( )3xcosxsin3xcosby ++  

  dxxtany
3xcosxsin3

1
dy 










+

++
=  

  Rearranging 



 

  
( ) xcos3xcosxsin3

1
xtany

dx

dy

++
=−  

  IF. xcosee xcoslogxtan
=== −  

  Solution is 

  y cosx 
( )

dx
xcos3xcosxsin3

1
xcos

++  

  put t=tan
2

x then dx =
2

2

22 t1

t1
xcos;

t1

t2
xsin;

t1

dt2

+

−
=

+
=

+
 

  
( )( ) +

+

+
=+

+

+
=

++
= c

2
2

xtan

1
2

xtan
lnc

2t

1t
ln

2t1t

dt
xcosy  

  Now y (0) = 0 

  2lncc
2

1
log0 =+=  

  2ln
2

2
xtan

1
2

xtan
lnxcosy =

+

+
=  

  When 
3

x =  

  

3

1
2

3

1
12

ln
2

1
.y

+














+

=  

  












 +
=

+

11

1032
ln2y

11

1032
ln  

 

 
 
 Ans: 3 
 

Sol: foot of the r⊥ is given by 

 
( ) ( ) ( )

114

310132

1

2z

1

3y

2

1x

++

−+
=

−

+
=

−
=

+
 

 
2

1

1

2z

1

3y

2

1x
=

−

+
=

−
=

+
  

 Foot of the 







−=⊥

2
5,

2

7
,0r  

 Required plane is  

 0

534

123

1z1y2x

=

−

−

+−−

 



 

 24zy11x7 =++  

 1,11,7 ===  

 191117 =++=++  

 

 
 
 Ans: 3 
 

 Sol: 20x4y2 −=  

  
y

2

dx

dy
4

dx

dy
y2 ==  

  At (6,2) 

  1
dx

dy
=  

  Equation of tangent 

  ( )6x12y −=−   

  4xy −=  

  m=1  c= -4 

  Given ellipse is 1
b

y

2

x 22

=+  

  Since y 4x −=     is a tangent to the ellipse 

    b1216 +=  

    14b =  

 



 

 
 
 Ans: 2 
 

Sol: Given eq is  

 dxx2dxxxydyxx2 4
9

4
1

4
5

2 =







+−










+  

 getwe,xxby 4
1









+  

 dx

xx

x2
dxydyx2

4
1

4
9









+

=−  

 dxx2by  

 
4

1

4
5

xx

x

x2

y

dx

dy

+

=−  

 I .F 
x

1
ee

xlog
2

1
x2

===

−
−  

 Solution is  

 dx

xx

x
dx

xx

x
.

x

1

x

y

4
1

4
3

4
1

4
5

2
1 

+

=









+

=  

 Put 4tx =  

 dtt4dx 3=  

 
+

=
tt

dtt4.t

x

y
4

33

 

  
+

−= dx
1t

t
4dtt4

3

2
2  

 ( ) c1tln
3

4
t

3

4

x

y 33 ++−=  



 

 Since it passes through ( 







− 2log

3

4
1,1 e we get 

 c2log
3

4

3

4
2log

3

4
1 ee +−=−  

 
3

1
c

−
=  

 
3

x
1xlnx

3

4
x

3

4
y 4

3
4

5
−










+−=  

 ( )
3

4
9ln4

3

4
32

3

4
16y −−=  

 







−= 3ln

3

8

3

31
4  

 

 
 
 Ans: 1 
 

Sol: 20PQ =  

 ( ) ( ) ( ) 20x312y1x
222
=++−++  

 1x =  

 Op is OQtor⊥  

 0x3y2x0OQ.OP =−+−=  

 x2y =  

 Also OR,OQ,OP are coplanar 

 0

7z3

x321

1yx

=

−

−  

 Sub x and y and solving, we get z=-2 

 ( ) 9221zyx
222222 =−++=++  

 



 

 
 Ans: 1 
 

Sol: r6
6

6

20r
1

6 CC −  

 .C.C...........C.C.C.C 0
6

6
6

5
6

1
6

6
6

0
6 ++= , which is equivalent to the coeff of ( )126 x1isx +  

 Since ( ) ( ) ( )6612
x1x1x1 ++=+  

 ( ) ( ).....xC6xC6C6xC6.......xC6C6 2
210

6
610 +++++=  comparing coeff of  6x  on both sides  

 Required answer 924C12 6 ==  

 

 
 
 Ans: 4 
 

Sol: Given tan 
13

5
cos

5

12
==  

 From 
2

cotPA,CAP =  

 Area of ( ) = sinPA
2

1
BAP

2
 

 = Sin
2

cot
2

1 2  

 




sin.

2
sin

2
cos

2

1
2

2

 

 
26

27
sin

cos1

cos1

2

1
=









−

+
 

C 
(1, 2) 

A θ 

B 

1 

1 



 

 Area of 
13

6

13

12

2

1
sin.1.1

2

1
BAC ===  

 4:9
4

9

6

13

26

27
ratioquiredRe ==  

 

 
 
 Ans: 3 
 

Sol: 2121 x
3

2
xcos

3

1
xsin =








−+








+ −−  

  )
3

5,0asdefinedis
3

1
xsin 21









+−  and ( )

3
2xcos 21 −−  is defined as  )

3
8,0  

  
3

5,0asdefinedissumthe  

 When 2x0  <
3

2  

 ( ) ( ) 211 x1cos0sin =−+ −−  

 2x0 =+  

  
3

2,0but no solution is this interval 

 When 
3

5x
3

2 2   

 ( ) ( ) 211 x0cos1sin =+ −−  

 2x
22
=


+


  

  )
3

5,
3

2butx2 =  

 no solution is this interval 
 No: of solutions = 0 

 

 
 
 Ans: 4 
 
 
 
 
 
 
 



 

Sol:  

p q pq p → q 
(pq) →  

(p → q) 
(p  q) 

(pq)  

(pq) 
(pq)  (p → q) 

(pq)   

(p → q) 

T F F F T T T F F 

T T T T T T T T T 

F T F T T T T T F 

F F F T T F F T F 

 

 
 
 Ans: 4 
 

Sol: Required Probability 
















+
















=

OEOEEOEO
2

1
;

3

1
.

2

1
.

2

2

3

2
.

2

1
.

3

1
.

2

1

9

1
=  

 

 
 
 Ans: 1 
 

Sol:       nr....r2rnr.....r2r1nr......1r21r +++++−++−+−  

 
( )       ( )

r
2

1n
nnr....r2r,n

2

1nn
r

+
=+++−







 +
 



 

 Applying limits and sandwich theorem, 

 
     

2

r

n

nrr2r
lim

2n
=

+++

→


 

 

 
 
 Ans: 4 
 

 Sol: ( ) xsinexf x−=  

  ( ) ( ) ( ) ( ) ==
x

0

xfx'FxfxF  

  ( ) ( )( ) ( ) x
1

0

1

0

x exf2exfx'FI  =+=  

  ( )10

1

0

xcos2dxxsin2 −==   

  ( )1cos12 −  

  













+−+−−= 

!8

1

!6

1

!4

1
,

!2

1
112I  

  







+−++−=

720

1

24

1

2

1
2I

!6

2

!4

2
1I   

  
360

331
I   

  Also I,
24

1

2

1
2 








−  

  I
360

330
I

2

11
  

  









360

331
,

360

330
I 2 

 



 

 
 
 Ans:  
 
 Sol:  
 
 
 
 
 
 
 
 
  Required region is the shaded region  
   infinitely many elements 

 

 
 
 Ans: 2 
 

Sol: 
2

xtan2x


=+  

  x
2

xtan2 +


=  

  
2

x

4
xtan +


=  

  Form the figure, 3 solutions  

(1, 0) 

(0, 1) 
Im (z) = 1 

x + y =1 

0  
2

−  

2
  

2
  

42

x
y


+

−
=  



 

 
 
 Ans: 3 
 

Sol: zxy2 +=  

 0

zk5

y254

x243

=  

 
2

RR
RR 31

22
+

−→  

 
( )

0

zk5

0
2

k24
250

x243

=
+

−  

 0
2

k24
25 =













 +
−  

 k26 =  

 72k2 =  

 

 
 
 Ans: 4 
 

Sol: 
 
 

 
  dx

e

x2sin
dx

e

x2sin
10

0
x

10

0
xx 


=


−

 

 
 



=

1

0
x

dx
e

x2sin
10 [ since the function is periodic with period 1] 



 

 
   




+


1

2
1

x

2
1

0
x e

x2sin

e

x2sin
10  

 







−− 2

1
1 ee10  

 Comparing with ,ee 2
1

1 ++
−−  

 0,10,10 =−==  

 0=++  

 

 
 
 Ans: 2 
 

Sol: ( )




























−

=









−−

=

0x
x

1
sin2x

0x0

0x
x

1
sin2x

xf  

 ( )















+−

−+−

= 0x
x

1
cos

x

1

x

1
sin2

0x
x

1
cos

x

1

x

1
sin2

x'f  

 ( )xf is non monotonic in (−, 0)  (0, )  

 

 
 
 Ans: 2 
 



 

Sol: Given circle is 25yx 22 =+  

 Equation of the tangent is 3x+4y=25 

 Putting x = 0, Q = 








4

25
,0  

 Putting y=0, P= 







0,

3

25
 

 Coordinates of in center= 








++

++

++

++

cba

cybyay
,

cba

cxbxax 321321 







=

12

25
,

12

25
 

 
72

625

12

25

12

25
r

22
2 =








+








=  

 

 
 
 Ans: 2 
 

Sol: No: of triangles 3333 C6C5C3C14 −−−= =333 

 

 
 
 Ans: 486 
 

Sol: 
( )
( )














→ 0

0

sin2sin

costan
lim

2

2

0
 

 
( )
( )

( )
( ) 









−
=



−

→→ 22

22

2

2

2

2

02

2

0 sin2sin2sin

sin2
.

sin
.

sin

sintan
lim

sin2sin

sintan
lim

2

1−
=  

 
 
 
 
 



 

SECTION B 
 

 
 
 Ans: 68 
 

Sol: Let   n3.....n221 xx,.........x,x  be the 3n observations 

 ( )
=

=−

n3

1i

22

4x
n3

xi
 

 Now  ==
+

meancombinedtheis5
n3

3.n6.n2
x  

  =− 425
n3

xi2
 

  == n87xi29
n3

x 2
2

 

` New set of numbers is given by 

 1x1x,1x,1x,1x n31n2n221 −−+++ +   

 New mean 
( )

3

16

n3

2.n7n2
=

+
=  

  −=
9

256

n3

xi
k

2

 

 
9

256
n3xi2xi2x

n3

1 n3

1n2i

n2

1i

2
i −












+−+= 

+==

 

  
9

256
n3n6n24n87

n3

1
−+−+=  

 
9

68

9

256
36 =−=  

 68k9 =  

 

 
 
 Ans: 2020 
 

Sol: AB=B 

 











=









+

+

dc

ba
 

 
( )

( ) 01dc

0b1a

=−+

=+−
 

 Since 0B   

 0
1dad

b1a
=

−

−
 

 01bcdaad =+−−−  

 1dabcad −+=− 12021−= 2020=  

 



 

 
 
 Ans: 5 
 

 Sol: ( ) cbxaxxf 2 ++=  

  ( ) 2cba21f =+−=−  

  ( ) bax2x'f +=  

  ( ) 11'f =−  

  1ba2 =+−  

  ( ) a2x"f =  

  Max value of 2a=
2

1  

  
4

13
cand

4
1a,

2
3b ===  

  ( )
4

13
x

2

3

4

x
xf

2

++=  

  For   ( ) 5xf,1,1x −  

  5=  

 

 
 
 Ans: 12 

 
Sol: Since orthocenter and circum centre lie on y axis, centroid also lies on y axis 

 coscoscos ++  =0 

 =++ coscoscos3coscoscos 333  

 Now 


++

coscoscos

3cos3cos3cos
  

 
( ) ( )



++−++
=

coscoscos

coscoscos3coscoscos4 333

=12 

 

 
 
 Ans: 1 
 

Sol: ( ) dxxlogxI
n

e

1

19
n =  

 ( ) dxxlogxI
10

e

1

19
10 =  ( ) ( )−













=

e

1

19
9

e

1

20
10

dx
20

x
xlog10

20

x
xlog  



 

 ( )1_______9
20

10 I10eI20 −=  

 ( ) dxxlogxI
9

e

1

19
9 =  

 ( ) ( )−












e

1

19
8

e

1

20
9

dx
20

x
xlog9

20

x
xlog  

 8
20

9 I9eI20 −=  

 ( )20____I9I20e 89
20 +=  

 Sub is (1) 

 98910 I10I9I20I20 −+= 89 I9I10 +=  

 Comparing with 89 II +  

  910 +==  

  1=−  

 

 
 
 Ans: 4 
 

Sol: 

r

2

rn
r

n
1r

x

a
xCT 








= −

+
rr3n

r
n axC −=  

 Coeff of 3rd term = 12aC 2
2

n =  

 Coeff of 4th term = 8aC 3
3

n =  

 Coeff of 5th term = 3aC 4
4

n =  

  Solving n =6 a =
2

1  r=2 

  Coeff of term independent of x is given by r =2 

  ( ) 475.3
4

1
.15

2
1C6

2

2 ==  

 

 
 
 Ans: 41 
 

 Sol: Area ( )  +++=

−

−

−

1

0

0

2

2
2

3

dxxdxxdx6x  

  =

1

0

2
30

2

3
2

3

2

3

x2

3

x
x6

2

x

















+













+














+

−

−

−
6

41
=  

  6A=41 
 

y 

x 
−2 0 1 



 

 
 
 Ans: 2 
 

 Sol: ( )24log21
5

18
4log x

10
x

10 −=+







+  

  ( ) 







+=−

5

18
41024 x2x  

  164x =  

  2x =  

  2

012

201

413

=  

 

. 
 
 Ans: 0 
 
 Sol: Let P be (a, b, c) 

  9
6

cb2a

nl

ncla

3

cba
22

22

2

=












 +−
+















+

−
+













 ++
 

   locus is  

  9
6

zy2x

nl

nzlx

3

zyx
2

22

2

=






 +−
+















+

−
+












 ++
 

  Solving we get l = n 

  0nl =−  

 

 
 
 Ans: 486 

Sol: Let bqapx +=  

 ( ) ( ) ( )kqpjq2piqp2x −++−++=  

 kj2i3x ++⊥  

 ( ) 0kj2i3.x =−+  

 0qpq4p2q3p6 =+−+−+  



 

 ( )0____0q8p3 =+  

 Projection of 
2

617
isaasx  

 
2

617

a

a..x
=  

 
2

617

6

qpq2pq2p4 =−+−++
 

 ( )2_____51qp6 =−  

 Solving p=8     q = –3 

 k11j14i13x +−=  

 486121196169x
2

=++=  

 
 
 
 


