
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

25th July Shift 2 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 
 

PART – A – PHYSICS 

 

Section A 

 

 
 
 Ans: 2.5 ms 
 
 Sol:  
 
 
 
 
 
 
 
 
 

 i = i0 sin wt     When irms = 
2

i0 , t = t2 

  When i = i0,  t = t1    

2

i0 = i0 sin wt 

  i0 = i0 sin wt1     sin wt2 = 
2

1
 

  sin wti      wt2 = 
4


 

  wt1 = 
2


      t2 = 

w4


 

  t1 = 
w2


 

   Time taken by current from maximum value of rms value, 

  t2 – t1 = f2w
w4w4w2

=


=


−


 

   t2 – t1 = sec
400

1

508

1

f8

1

f24
=


==




 

   t2 – t1 = 2.5 ms  

 

~ 

10 Ω 

V = 220 V 
      50 Hz 
  
 



 

 

 Ans: 














−−

−−

1n

1n
cos

2

2
1  

 
 Sol: |x| = |y| 
  |x + y| = n |x – y| 

  ( )++=−+ cosxy2yxncosxy2yx 2222  

  Squaring both side  

  x2 + y2 – 2xy cos  = n2 (x2 + y2 + 2xy cos ) 

  |x| = |y| 

  2x – 2x2 cos  = n2 (2x2 + 2x cos ) 

  2x2 (1 – cos ) = n2 . 2x2 (1+ cos ) 

  1 – cos  = n2 + n2 cos  

  cos  = 
2

2

n1

n1

+

−
 

  














−−

−
= −

1n

1n
cos

2

2
1  

 

 
 
 Ans: 2mv3 
 
 Sol: t = mx2 + nx 

  ( ) nmx2nxmx
dx

d

dx

dt

v

1 2 +=+==  

  
( )2nmx2

m2

dx

dv

nmx2

1
v

+

−
=

+
=  

  
dt

dx

dx

dv

dt

dv
a ==

( ) ( ) ( )32
nmx2

m2
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1
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+

−
=

+


+

−
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  a = (-2m) v3 
  |a| = 2mv3  
 



 

 
 

 Ans: W2 3
1

 
 
 Sol: Given density is same  

  ME =  3
E

R
3

4
 

  For other planet 2ME =  3R
3

4
 

   R = 3
1

2 RE 

  Now weight on earth WE = mgE = 
2
E

E

R

mGM
 

  Weight on other planed 
2

E
3

1

E
2

E

R2

mM2G

R

mM2G
w













=


=  

  E
3

1
W2w =  

 

 
 

 Ans: 4 
 
 Sol: Stopping potential = 4.8 eV = maximum K.E. of ejected electrons  

   4.8 = h -  = )1(
hc

−−−−−−


 

  For double , stopping potential is 1.6 V 

  1.6 = )2(
2

hc
−−−−−−


 

  (1) – (2)  3.2 =


=


−
 2

hc

2

hchc
 

    = 
4.6

hc
 

  To find threshold  put  = 
4.6

hc
 and  = 1.6 V in (2) 6.1

hc

th

=


 

  
6.1

hc
th = =








= 44

4.6

hc
 



 

 

 
 

 Ans: +
3

7

2

3
 

 Sol: v = t + t2 

  =
dt

ds
t + t2  ds = (t + t2) dt 

  ( )
=

=

+=

2t

1t

2

s

s

dtttds

2

1

 

   
2

1

32
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s 3

t

2

t
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 Ans: 125 m 
 
 Sol: Let t ne the time of the object to reach ground  

   u + 10 m/s     a = -10 m/s2     g = -75 m 

  s = ut + 
2

1
at2 

  -75 = 10t - 
2

1
× 10 × t2 

 T = 5 s 
  Now with in t = 5 s the height covered by balloon 
  H = 75 + ut = 75 + (10 × 5) = 125 m 
 

10 m/s 

75 m 



 

 
 

 Ans: ( )mĵ100î400 +  

 

 Sol: ( )
dt

dv
mmaFNĵ10î40F ==+=


 

  ( ) s/mĵ2î8
5

ĵ10î40

m

F

dt

dv
+=

+
==  

  ( )dtĵ2î8dv +=  

  ( ) ( ) cĵt2ît8dtĵ2î8v ++=+=   

  Given t = 0    v = 0  c = 0 

  
dt

dr
ĵt2ît8v =+=  

  ( )dtĵt2ît8r  +=  

  ( ) c
2

t
ĵ2î8

2

++=  

  When t = 0     r = 0  c = 0 

  ( )
2

t
ĵ2î8r

2

+=


 

  When t = 10 s 

  ( )mĵ100î400r +=


 

 



 

 
 

 Ans: 
3

5
 

 

 Sol: E1  ℓ1 

  E1 + E2  ℓ2 

  
8

5

400

250

EE

E

2

1

21

1 ===
+





 

  8E1 = 5 (E1 + E2) 
  3E1 = 5E2 

  
3

5

E

E

2

1 =  

 

 
 

 Ans: 99C 
 

 Sol: Efficiency )1(
6

1

T

T
1

1

2 −−−−−=−=   

  If T2 = T2 – 60   = 2  

  )2(
6

2

T

62T
12

1

2 −−−−−−−=
−

−=  

  
11

2

T

62

T

T
1

6

2
+−=  



 

  












=−+=

6

1

T

T
1

T

62

6

1
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1
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  k372T
6

1

T

62
1

1

==  

  In C = 372 – 273 = 99C  
 

 
 
 Ans: M L2 T-3 
 
 Sol: F = A cos Bx + c sin Dt 
  [F] = [A] = [MLT-2] 

  [Bx] = 1           [B] = [L-1] 

  [Dt] = 1            [D] = [T-1] 

  
  

 1

12

L

TMLT

B

AD
−

−−

=







 = [ML2T-3] 

 

 
 

 Ans: 
3

7
sin 1−  



 

 Sol: At max angle , ray at point B goes in gazing emergence at point B (for TIR) 
  n1 sin i = n2 sin r 

  
3

4
sin ’’ = 1 ×sin 90 

  ’’ = sin-1 








4

3
 

  We know from ABC 

  ’ = 
2


- ’’ 

  Similarly at point A (for TIR) 

  1 ×sin  = 
3

4
sin ’ 

  Sin  = 
3

4
× sin 








−


''

2
 

  













= −

4

7
coscos

3

4 1     ” = sin-1 








4

3
 

          sin ” = 
4

3
 

  =










 cos"

2
sin    4  hypotenuse  

         3  opposite side  

  
4

7

3

4
sin =  

  













= −

3

7
sin 1  

 

 
 

 Ans: 
9

40
V 

 
 
 
 
 
 
 
 
 
 

 =1  

’ 

’’ 

C 

A 

B 

 
 =

3

4
 

4 

3 

” 

7  



 

 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 

   0
2

V20

5

V0

5

V20 000 =
−

+
−

+
−

 

  volt
9

140
V0 =  

  Potential difference across 2Ω resistor is 20 – V0 

   20 - volt
9

40

9

140
=  

 

 
 

 Ans: 







−=

K

1
1qq fb  

 
 Sol:  
 
 
 
 
 
 
 
 
 
 
  Due to free charge E = E0 
  di-electric with di-electric constant K 

  E’ = 
K

E0  

  







−=

K

1
1qq fB  

 

20 V 
20 V 0 V 

0 V 
20 V 

20 V 

2 Ω 

5 Ω 

5 Ω 
V0 

V0 

qb qf 

qf 

    =     →  
    E0 

    +         →  

     
K

E0  

qb 



 

 
 

 Ans: 
c2

v
 

 

 Sol: Given e = ph 

  phe
phe
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P

h

P

h
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c

E
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e =  

  
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




=










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1

c

E

E
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c

E
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2
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e

2
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  







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1

c
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






=








=

m2

1

c
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m2

1

c

Pe  

  
c2

v
=  

 

 
 

 Ans: 2
2

2
1

rr +  

 
 
 
 
 



 

 Sol:  
 
 
 
 
 
  No. of moles is conserved  
  n1 + n2 = n3 
  P1V1 + P2V2 = P3V3 

  







=








+






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3
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3
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4
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2
2

2
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  2
2

2
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 Ans: 
3

2
 

 
 Sol:  
 
 
 
 
 
 
 
 
 
 

  
04

1
K


=  

  
4

3

r

KP2
r
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37tan

3
1

3
2

==  
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r3 

- 

- 

+ 
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2
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37 

3
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3

2

P
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 Ans: 4 : 3 
 

 Sol: 
qB

mv
R =  

  
2

1

1

2

2

2

1

1

2

2

1

1

3

1

v

v

q

q

v

q

q

V

Bq
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R

R
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3

4

3

2

1

2

R

R

2
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















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 Ans: 
4

3
 

 

 Sol: K = 
2

1
mw2 (A2 – x2) =

2

1
mw2 














−

4

A
A

2
2

4

A3
mw

2

1 2
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  







= 22Amw

2

1

4

3
K  

 



 

 
 

 Ans: 






−

2
cos 1  

 

 Sol: 
( )

( )
2

Asin

2
DAsin +

=  here D = A 

  
( ) 2

A
cos2

2
Asin

Asin

2
Asin

2
A2sin

===  

  






= −

2
cos2A 1  

 

Section B 
 

 
 
 Ans: 500.00 
 
 Sol: From figure (a) 

  
R

V
P

2
rms

avg =  

  
R

V
R

z

V 2
rms

2

2
rms =  

  R2 = z2 

  ( ) ( ) 25XX5XX25
2

LC

2
22

LC +−=







+−=  

  XC = XL  wL
wc

1
=  



 

  w2 = 
401.0

10

Lc

1 6


=  

  w = 500 
 

 
 
 Ans: 10.00 
 

 Sol: t
0eAA −=  

  t
0

0 eA
8

A −=  

   t = ℓn 8 = ℓn 23 

  t = 3 ℓn 2 

  years10
3

30

3

t2n
===




 

 

 
 
 Ans:  25.00 
 

 Sol: Mean free path  = 
nd2

1
2

 

  

1
2
1

2
2
2

2

1

nd

nd
=




 

  2
2

102525.0
10

5 −==







 

 

 
 
 Ans: 45.00 
 
 Sol:  
 
 
 
 
 
 
 
 
 
  By KVL in outer loop 
  9 – 12i – 4i = 0 
  16i = 9 

  8i = 
2

9
= 4.5 = 45 ×10-1 

 

4 Ω 

4 Ω 

4 Ω 

4 Ω 

1 Ω 

_ 

+ 
9 V 



 

 
 
 Ans: 1.00 
 

 Sol: Modulation index 1
20

20

A

A

c

m ===  

 

 
 
 Ans: 125.00 
 
 Sol: By photo electric equation 

  maxK
hc

=−


 

  25.125.1
500

1240
Kmax −=  

  
er

mK2
B

eB

mK2
r == = 125 × 10-7 T 

 

 
 
 Ans: 27.16 
 

 Sol: m = [zmp + (A – z) mn] - MAℓ  = (13 × 100726 + 14 × 1.00866) – 27.18846 
      = 27.2156 – 27.18846 = 0.2716 u 
  E = mc2 = 27.16 x × 10-3 J 
 

 
 
 Ans: 5.00 
 

 Sol: ne nb = 2
in  

  
( ) 39

22

216

h

2
i

e m/105
105.4

105.1

n

n
n =




==  

 



 

 
 
 Ans: 4.00 
 

 Sol: 
( )

t

ww

t

L
T if



−
=




=

( ) ( )
1030

600

2

102010

t

w0
2

MR
22

2







=



−

=
−

= 0.4  = 4 ×10-2 

 

 
 
 Ans: 450.00 
 

 Sol: ( ) ĵ20y5F +=  

  ( )  +==

10

0

dy20y5dyFw = 

10

0

2

y20
2

y5














+

2

5
= ×100 + 20 × 10 = 450 J 

 

 

PART – B – CHEMISTRY 
 

Section A 

 

 
 

 Ans:  

 
 Sol: Cyclopentadiene is strongest acid, because the conjugate based formed from cyclopentadienyl anion 

that is aromatic 
 



 

 
 
 Ans: Heating cis-but-2-enedioic acid 
 
 Sol: cis-but-2-enedioic acid 

  

OH
C

C

C
C

OH

H

H

Conc.H2SO4


O

C
C

C
C

H

H

Maleic acid
O

OO

O

 
 

 
 
 Ans: [Co(en)3]Cl2 
 
 Sol: Chelation increase the stability of complex. The number of chelating ligand  increases the  stability 

also increases.  
  the complex  [Co(en)3]Cl2   is more  stable one due  to the presence of three chelating rings around 

the central metal ion in 
 



 

 
 

 Ans:  

 

 Sol: 
CH3

NH2

NaNO2 / HCl

278 K

CH3

N2Cl−
+

H2O
CH3

OH

 

 

 
 

 Ans: +− ⎯→⎯ 2
4 MnMnO  

 

 Sol: +
+

− ⎯→⎯ 2
7

4 MnMnO  

  Change in oxidation number − 5 
 



 

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

 Sol: (a) Cheese − Dispersion of liquid in solid 

  (b) Pumic stone − Dispersion of gas in solid 

  (c) Hair cream − Dispersion of liquid in liquid 

  (d) Cloud − Dispersion of liquid in gas 
  (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii) 
 

 
 
 Ans: 1.73, 3.87, 0 
 

 Sol: Magnetic moment BM)2n(nr +=  

  73.1)21(1d]Xe[Ti 13 =+=−+  

  87.3)23(3d]Xe[V 32 =+=−+  

  0d]Xe[Sc 03 =−+  

 

 



 

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

 Sol: Li − Carbonate of Lithium easily undergo decomposition on heating 

  Na − NaHCO3 used in the extinguisher 

  K − Most abundant element in cell fluid 

  Cs − Due to hydration enthalpy CsI poorly soluble in water 
 

 
 

 Ans:  

 

 Sol: Br CHO
EtOH (excess)

dry HCl
A

BuO−K
B  

 

  

Br−CH2−C−H

O
EtOH

Dry HCl
Br−CH2−CH−OEt

OEt

BuO−K

 -elimination
CH2=C−OEt

(A)
OEt
(B)  

 

 
 
 Ans: Iodoform test 



 

 Sol: 

CN

CH3MgBr

H2O

CH3 O

C

 

 

  Presence of ‘ CH3−C−
O

’ an benzene ring gives iodoform test 

 

 
 

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

 Sol: (a) Concentration of Ag ore − leaching with dilute NaCl solution 

  (b) Blast furnace − Pig iron is formed 

  (c) Blister copper − Produced in Reveberatory furnace 

  (d) Froth floatation − Used of the concentration of sulphide or 
 



 

 
 

 Ans:  

 

 Sol: 

NO2

Sn + HCl

NH2

(A)

 

 

  

NH2

+

N2Cl−+

H+

N=NH2N

 
 

 



 

 Ans: (D) > (C) > (B) > (A) 
 
 Sol: D > C > B > A 
 

 
 
 Ans: Glycine and aminocaproic acid 
 
 Sol: Nylon 2 nylon 6 is biodegradable polyamide can be made from glycine and aminocaproic acid 
 

 
 

 Ans: It is bigger than O2− and F− 
 

 Sol: F− , O2− and N3− are isoelectronic species with total number of electron equal to 10 
  For isoelectronic species higher the negative charge larger the size of the ion 

  N3−> O2− > F− 
 

 
 

 Ans: −−+  2
2222 OOOO  

 

 Sol: Bond order 5.2]510[
2

1
O2 =−=+  

  Bond order 2]610[
2

1
O2 =−=  

  Bond order 1]810[
2

1
O2

2 =−=−  

  Bond order 5.1]710[
2

1
O2 =−=−  

  −−+  2
2222 OOOO  

 



 

 
 

 Ans: −2
3

CO  

 

 Sol: 
−O O−

O

C  

 

  The species with  bond and that show resonance is −2
3

CO  

 

 
 



 

 Ans: 
N

N

H

NH2

O

 

 

 Sol: 
N

N

H

NH2

O

 

 

 
 
 Ans: Both statement I and II are false 
 
 Sol: Statement I is wrong 
  Chlorofluoro carbons break down by ultraviolet radiation and releases chlorine radicle which react with 

ozone and starts chain reaction  
  Statement II is wrong 
  Atmospheric ozone react with nitric oxide to produce NO2 and oxygen 
 

 
 
 Ans: Cr 
 
 Sol: Group 7, 8, 9 not form hydride among ‘d’ block elements referred as hydride gap 
  Among group 6 only chromium from hydride with formula CrH 

 

Section B 
 

 
 



 

 Ans: 250 
 

 Sol: Tb = Kb  m 

  
100M

10003
560.0

solute 


=  

  250
6.0

150
Msolute ==  

 

 
 
 Ans: 927 
 

 Sol: 
2

2

2

1

T

P

T

P
=  

  
2

63

T

102.1

300

10300 
=


 

  T2 = 1200 K 

    = 927C 
 

 
 
 Ans: 2 
 

 Sol: C
CH3

H
C

H

CH3 Br2

CCl4
CH3−C−C−CH3

H

Br

Br

H

 

 

  Total number of product possible is 2 
 

 
 
 Ans: 12 
 

 Sol: 
compoundorganicof.Wt

acidNNHbydNeutralizeacid.Vol4.1
N% 3 

=  

  
2.0

N1V4.1
42 42SOH 

=  

  mL12
1014

10842
V

1

1

SOH 42
=




=

−

−

 

 



 

 
 
 Ans: 10 
 
 Sol: Ho = [Xe] 4f11 5d0 6s2 
  Ho3+ = [Xe] 4f10 

  Number of electrons present in 4f orbital = 10 
 

 
 
 Ans: 4 
 

 Sol: A → B 
  1      0 

  After 30 minutes → 2 mol L−1 

  Average rate

60
30

2.0

t4

]B[4
== = 0.4 mol L−1 hr−1 = 4  10−1 mol L−1 hr−1 

 

 
 
 Ans: 3 
 
 Sol: Number of significant figure 0.00340 is 3 
 

 
 
 Ans: 50 
 

 Sol: U =q + w 

  U = 150 − 200 = −50 J 
  Magnitude 50 
 

 
 
 Ans: 58 
 

 Sol: 


=
4

h
vm.x  

  

100

02.0
105101.914.34

1063.6
x

631

34




=

+−

−

 

   0.5800  10−7  

   58  10−9 



 

 

 
 
 Ans: 1 
 

 Sol: 

2101)005.0(2

2
2 OH2Ba)OH(Ba

−=



−+ +⎯→⎯  

  At 298 K, [H3O+]  [OH−] = 10−14 

  1212

2

14

3 10110
10

10
]OH[ −−

−

−
+ ===  

 

 

PART – C – MATHEMATICS 
 

Section A 
 

 
 
 Ans: 2 
 

 Sol: 

)!1r(n[

!n

)!rn(

!n

nPnP 1rr

+−
=

−


= +

 

  )!1rn()!rn( −−=−  

  )1.......(1)rn( =−  

  1rr nCnC −=  

   

          

  
211r1)rn(r

)!rn()!1rn()!1r()!rn()!1r(r

=+=+−=

−+−−=−−
 

 

 
 
 Ans: 1 
 
 



 

 Sol: 3211 RRRR ++→  

  

xsinxcosxcos

xcosxsinxcos

xcos2xsinxcos2xsinxcos2xsin +++

 

  =

xsinxcosxcos

xcosxsinxcos

111

)xcos2x(sin +  

  133121 ccc,ccc −→−→  

  

xcosxsin0xcos

0xcosxsinxcos

001

)xcos2x(sin

−

−+  

  0)xcosx)(sinxcos2x(sin 2 =−+  

  1xtanor2xtan =−=  

  In  

  
4

x1xtan


==  

  )2(tanx2xtan 1 −=−= −
 

   

  Only one solution 
 

 
 
 Ans: 0 
 

 Sol: Let f(x)= 







++= 1xxlog)x(f 2  

  







++−=− 1xxlog)x(f 2 ) 

  







++−+








++=−+ 1xxlog1xxlog)x(f)x(f 22  

  01log)x1xlog(x1xlog 222
2

2 ==−+=













−








+=  

  )x(f)x(f −=−  

  Hence f(x)is an odd function 

  01xxlog

1

1

2 =







++ 

−

 

 



 

 
 

 Ans: x2 + 3xy − y2 = 0 
 

 Sol: The Combined equation of angular bisection of the lines 0bybxy2ax 22 =++ is 

  
h

xy

ba

yx 22

=
−

−
 

  a=1 , h=-2 , b=-5 

  
2

xy

6

yx

2

xy

)5(1

yx 2222

−
=

−


−
=

−−

−
  

   

 

 
 

 Ans: )0,3(  

 
 Sol: Consider a special case. 
 
 
 
 
 
 
 
 
 
 
 

  1
1

y

4

x
22

=−  

  The equation of the circle with BC as diameter is 222 2)1y()0x( =−+−  

  4)1y(x 22 =−+  which passes through )0,3( and never passes through the  

   other given points 
 
 

C 2 2 P(0,1) 1 

-2 

• 



 

 
 
 Ans: f is one-one and g is onto 
 
 Sol: (gof)-1 exists iff gof is one one and onto 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
  Clearly f is one-one and g is onto 
 

 
 

 Ans:  

 

 Sol: 0]cba[ =


 

  0

bcc

101

caa

=  

  
0cacabac

0)0c(c)cb(a)c0(a

2 =++−−

=−+−−−
 

   

 
 

12 

g           C  

gof 

A                       B 

3

2

1

a

a

a

 

 
 
 
 

 
3

2

1

c

c

c

 

f 



 

 
 
 Ans: 2 
 

 Sol: )|x|x(012|x||x| 222 ==−−   

  0)3|x)(|4|x(| =+−  

  )3|x|(4|x| −=   

  2x =  

 

 
 
 Ans: The match will be played and weather is not good or ground is wet 
 
 Sol: The given statement is equivalent to p 

  )rq(p   

  yx~yx)]rq(p[~~)]rq(p[~ ==   

  )]r~q(~p)rq(~)p(~~ ===  

 

 
 
 Ans: 6 
 

 Sol: 2222 |b||a|)b.a()ba(


=+  

  100)52()b.a(64 22 ==+


 

 

  6|b.a|36)b.a( 2 ==


 

 



 

 
 
 Ans: 4 
 

 Sol: 
= 












 −
100

8n

n

2

n)1(
 

  







++








−








+







 −
+








+







 −
+








=

2

100
........

2

13

2

12

2

11

2

10

2

9

2

8
 

   ]5.49[....]5.6[]5.5[]5.4[
2

100
.....

2

12

2

10

2

8
−++−+−+−+

















++








+








+








=  

  =(4+5+6+…….+50)+(-5-6-7-…….-50) 

  = 







+++−

+
−








++−

+
)4321(

2

)150(50
)321(

2

)150(50
 

  =-6+10=4 
 

 
 
 Ans: 2 
 

 Sol: 

10

x

cosa
sinx 







 
+  

  r210rr10
r

r
r10

r1r x.)cosa()(sinC10
x

cosa
)sinx(C10T −−−

+ =






 
=  

  
555

51r ).(cosa.)(sinC10T5r == +  

  55

5
a.)cossin2(

2

1
.

)!510(!5

!10


−
=  

  2a
)!5(

!10
a

32

1
.

)!5(

!10
max

2

5

2
====  

 



 

 
 
 Ans: 4 
 

 Sol: n1=100,n2 =150, 3,15x 11 ==  

  44.13,6.15x )combined()combined( ==  

  6.15250)x)(150()15)(100(
nn

xnxn
x 2

21

2211
c =+

+

+
=  

  

4.0|6.1516||xx|d

6.0|6.1515||xx|d

16x2400x.150

c22

c11

22

=−=−=

=−=−=

=

 

  
21

2
2

2
22

2
1

2
11

c
nn

)d(n)d(n

+

+++
=  

  
250

)16.0(150)36.09(100[
44.13

2
2 +++

=  

  
336024150936

2
2 =++

 

  2400150
2

2 =  

  416 2
2

2 ==  

 

 
 
 Ans: 3 
 

 Sol: we know that e)x1(lim x/1

0x
=+

→
 

  Let f(x)= x/1)x1( +  

   

  As ....718.2)x(f,0x =→  

  718.2
)10(

1
1

)10(

100

100















+  

  3Ans =  

 



 

 
 
 Ans: f(x) is continuous but not differentiable at x=2 
 

 Sol:   −+=

x

0

x

0

dt|t1|dx5)x(f,2xif  

   −+−+=−+=

x

1

1

0

x

0

dt|1t|dt|1t|x5dt|1t|x5  

   −+−−=

x

1

1

0

dt|1t|dt|1t|x5  

   

  = 1x4
2

x

2

1
x

2

x

2

1
x5

22

++=+−++  

  








+

++
=

2xif1x5

2xif1x4
2

x

)x(f

2

 

  111821x4
2

x
lim)x(flim

2

2x2x
=++=














++=

++ →→
 

  ( ) 111x5lim)x(flim
2x2x

=+=
−− →→

 

  f(2)=11 
  f(x) is continuous at x=2 

  6
dx

dy
4x

dx

dy
,2xIf

2x

=







+=

+=

 

   

  D.RD.L   
   Not differentiable at x=2 

 



 

 
 

 Ans:  and  

 

 Sol: P(x=0)=  

   +









+










+










+








+








== .....

3

1
4

3

1
3

3

1
2

3

1
)1(

2

1
)0(xp)x(E

432ii  

  +++= to........
3

3

3

2

3

1
S

32
 

  +++= to........
3

2

3

1
0S

3

1

32
 

  
2

1

3/2

3/1

3

1
1

3/1
to........

3

1

3

1

3

1
S

3

2

32
==

−

=+++=  

   

  P(x is positive and even)=P(x=2,4,6,8,….) 

   

 

 
 

 Ans: 6232 +++  

 

 Sol: 


+
=




=

2sin

2cos1

cossin2

cos2
cot

2

 



 

  













 −

+
+

=
+

=



+

=




22

13

22

13
1

15sin

15cos1

12
sin

12
cos1

24
cot

o

o

 

  
( )

( )( )
2

131322

13

1322 +++
=

−

++
=  

  
2

4322262

2

13332262 +++
=

+++++
= = 2326 +++  

 

 
 

 Ans:  

 

 Sol: ( )dxxcosxyxdy 3+=  

  

xcosx
x

y

dx

d
xcosx

x

y
dx

dy
x

xcosxy
dx

dy
x

2

3

=







=

−



=−

 

   ++=−== cxcosxsinxxdxsin.1xdxcosxxcosx
x

y
 

  ( )cxcosxsinxxy ++=  

  1c)c10(00)(y =+−==  

  xxcosxxsinxy 2 ++=  

   

 

 
 



 

 Ans: 43 
 

 Sol:  ( )124/13/1 32 +  

  ( ) ( ) 4/r3

r
4

r

r4/1r123/1
r1r 32C123.2C12T









−−

+ ==  

  r must be a multiple of 3 and 4 

  12r,0r ==  

  Sum of the rational terms = 30
12

04
0 32C1232C12 +  

    =16+27=43 
 

 
 

 Ans:  

 Sol: 













=

1
2

1
01

p  

  







=




























=

11

01

1
2

1
01

1
2

1
01

p2  

  







==

15.1

01
p.pp 23

 

  







==

12

01
p.pp 224  

   

 

 
 
 
 
 
 
 
 
 
 
 
 



 

Section B 
 

 
 
 Ans: 3.00 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 

  x36y3
x2

y
60tan −==

−
=  

  Area,A=2xy=2x ( ) 2x32x62x36 −=−  

  
2

1

32

3.2

34

62
x0x3462

dx

dA
====−=  

  
2

1
xwhenimummaxisA0

dx

Ad

2

2

=  

  

( )

3A

3332
2

3122

2

3
6

2

1
.2A

2

max

=

=−=
−

=













−=

 

 

 
 
 Ans: 98.00 
 

 Sol: 101.2term)1n(........C7C5C3C.1 100th
3

n
2

n
1

n
0

n =++++++  

  We know that ( ) 1n
n0n

n
n2

n
21

n
10

n
0 2aaCa.......CaCaC.a −+=+++  

  If n3210 a,.......a,a,a.,a are in A.P 

  ( )  ( ) n
n

n
nth C1n2C211n1term)1n( +=−++=+  

  ( )  ( )
100n

2.10121n2.1n21sum 100n1n

=

=+=++= −

 

    984925.492
2

99
2

2

1n
2 ===








=







 −
 

 

X2 −  

A 

 

C B    E  x   D   x    F   
• 

X2 −  

22  22  

60O 
 y 



 

 
 
 Ans: 1.00 
 

 Sol: 
xlogx

y2

dx

dy
=  

   =
xlogx

1
2

y

dy
 

  ( ) Clogxloglog.2ylog +=  

  ( ) C.xloglogylog
2

=  

  ( ) throughpassesxlog.Cy
2

= ( )( ) ( ) ( ) 1C2log.C2log2log,2
222

==  

  ( )2xlogy =  

  ( ) 1elog)e(f
2

==  

 

 
 
 Ans: 1.00 
 

 Sol: 0

cba

cba

zzyyxx

222

111

121212

=

−−−

 

  0

123

321

641k

=

+

  

   (k+1)(2-6)-4(1-9)+6(2-6)=0 

  -4k-4+32-24=0 
  -4k+4=0 
  k=1 
 

 
 
 Ans: 1.00 
 
 Sol: Let z=x+iy 

  ( ) ( )xy2iyxz 222 +−=  

  ( ) ( )( ) ( ) 0zRe2zln2zRe
22 =++  

  0x2y2yx 222 =++−  

  0x2yx 22 =++  

  )0,1()f,g(:centre0f2,2g2 −=−−==  

  013yx6x:Parabola 2 =+−−  

  ( ) 013y93x
2

=+−−−  

  ( ) 4y3x
2

−=−  



 

  ( ) ( )4y
4

1
43x

2
−








=−  

  Vertex:(3,4) 

  Line: ( )11 xxmyy −=−  

  ( )1x
)1(3

04
0y +









−−

−
=−  

  1xy +=  

  1yx =+−  

  1
1

y

1

x
=+

−
  

  y intercept=1 
 

 
 
 Ans: 4.00 
 
 Sol: The required probability 

  9.0
2

1
1

n









−=  

  1.0
2

1
n

  

  102n   

  ......6,5,4n =  

  Least value of n is 4 
 

 
 
 Ans: 55.00 
 

 Sol: 

n

3

x
2 








+  

  r

r

rn
r

n
r

rn
r

n
1r x.

3

1
.2C

3

x
.2CT −−

+ =







=  

  Coefficient of 
7

7n
7

n7

3

1
2.Cx −=  

  Coefficient of 
8

8n
8

n8

3

1
2.Cx −=  

  

6

1
.CC

3

1

2

2
.C

3

1

2

2
.C

8
n

7
n

88

n

8
n

77

n

7
n

=

=

 

  487n6
8

7n
6

C

C

7
n

8
n

=−=
−

=  

  n=55 
 



 

 
 
 Ans: 13.00 
 
 Sol: a,b,c are the roots of the equation  

  )1.......(03x2xx 23 =−+−  

  Substituting a,b,c in (1) and adding 

  ( ) ( ) ( ) )2.....(09cba2cbacba 222333 =−+++++−++  

  where ( ) ( ) ( ) 3)2(21acbcab2cbacba
2222 −=−=++−++=++  

  ( ) 4cba09)1(2)3(cba 333333 =++=−+−−++  

  0x3x2xx)1( 234 =−+−  

  ( ) 0)1(3)3(24cba 444 =−−+−++  

  13cba 444 =++  

 

 
 
 Ans: 60.00 
 

 Sol:  

  0b15b.a21b.a5a7 22 =−+−


 

  )1......(0b15b.a16a7 22 =−+


 

  ( )( ) 0b.2a7.b4.a =−−


 

  0b.8b.a28b.a2a7 22 =+−−


 

  )2........(0b.8b.a30a7 22 =+−


 

  0b.23b.a46)2()1( 2 =−−


 

    2b.b.a2


=  

  .cos|a|2|b||b|cos|b.||a|2 2 ==


 

  0b.15cos|b||a|16a7 22 =−+


 

  0cosa4.15cosa32a7 22222 =−+


 

  0cos60cos327 22 =−+  

  7cos28 2 =  

    

2

1
cos

4

1
cos2

=

=

 

    o60=  

 

 
 
 



 

 Ans: 39.00 
 

 Sol: 








=


−=

2xif7

2xif
)2xsin(

)x(p

)x(f  

  P’’(x) is a constant  

   

  














−

++
=

→→ )2xsin(

cbxax
lim)x(flim

2

2x2x
 

  Since denominator=0 when x=2, 

  P(2)=0 )2......(0cb2a4 =++  

  








−

+
=

→→ )2xcos(

bax2
lim)x(flim

2x2x
 

    )3.......(7ba4 =+=  

  )4........(9ba5)2()4( =+−  

  2a)3()4( =−  

  1b7b8)3( −==+  

  0c28)2( =+−+  

    6c −=  

   

    =50-5-6=39 
 
 
 


