
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

26th February Shift 2 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 

PART – A – PHYSICS 
 

SECTION A 
 

 
 
 Ans: 1 
  

 Sol: y = x - x2 
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 Ans: 2 
 
 Sol: Basic concept 
 

 
 
 Ans: 3 
 
 Sol: Basic concept 
 

 
 
 Ans: 2 
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 Ans: 1 
 

 Sol: 
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 Ans: 3 
 

 Sol: nRdT
2

f
du =  

  U = 3 PV + 4 
  U = 3 nRT + 4 
  dU = 3nRdT 

  Triatomic6f3
2
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 Ans: 4 
 
 Sol: Basic concept 
 

 
 
 Ans: 3 
 
 Sol: Basic concept 



 

 
 
 Ans: 3 
 

 Sol: Beat frequency 5ff 12 =−  

  i.e., f2 = 335 Hz or f2 = 445 Hz 
  As the second tuning fork is filed, f2 increases and according to given question beat decreases. 

 Hence the frequency of second tuning fork is 335  
 

 
 
 Ans: 3 
 
 Sol:  
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 Ans: 2 
 
 Sol: Basic concept 
 

 
 
 Ans: 3 
 
 Sol: BV = B sin 60 
  emf = BV ℓ V 

  emf = 2.5 × 10-4 × 
2

3
× 10 × 50 

  = 25 × 25 × 3 × 10-4 

  = 108.25 mV 
 

 
 Ans: 2 
 

 Sol: 
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 Ans: 1 
 
 Sol: According to law of conservation of energy  
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 Ans: 2 
 

 Sol:  
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  From (1) and (2) 
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 Ans: 1 
 
 Sol: According to conservation of momentum 
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 Ans: 1 
  

 Sol: 
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 Ans: 1 
 
 Sol:   
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 Ans: 2 
 
 Sol:          
 
 
 
 
 
 
 
 
  N = q E sin 30° + mg cos 30° 

  N = 5 × 10-3 × 200 × 
2
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+ 1 × 10 ×

2

3
 

  N = 9.16 N 
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 Ans: 1 
 

 Sol: 
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  f = 50 Hz 
 

SECTION B 
 

 
 
 Ans: 3.00 
 

 Sol:  
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 Ans: 7.00 
 
 Sol: Distance covered in one oscillation = 4A  
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 Ans: 60.00 
 

 Sol: 3
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  The value of x is 60.00 
 

 
 Ans: 243.00 
 

 Sol: 
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 Ans: 9.00 
 

 Sol: Current through 5 KΩ = mA6
5
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  Current through 4 KΩ = mA15
K4
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  Current trough zener diode = 15 – 6 = 9 mA 
 

 
 
 Ans: 150.00 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
  In ∆ABI and CDI 
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 Ans: 25.00 
 
 Sol: ∆U = Q – W 
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 Ans: 9.00 
 
 Sol: Band width = 2f = 10 kHz 

  Number of AM broadcast stations = 9
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 Ans: 4.00 
 
 Sol:           
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  i.e., x : y = 4 : 5  x = 4.00 
 

 
 
 Ans: 1.00 
 

 Sol: 
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PART – B – CHEMISTRY 
 

SECTION A 
 

 
 
 Ans: 4 
 

 Sol:  

OH

CH2−OHHO

SOCl2

OH

CH2−ClCl

 

 

  Nucleophilic substitution reaction is less preferred in aromatic compounds. 
 

 
 



 

 Ans: 4 
 
 Sol:  Both the statements are correct, but (R) is not the correct explanation for (A). 
 

 
 
 Ans: 3 
 

 Sol:  In sucrose, the glycosidic linkage is between C1 of -D-glucose and C2 of -D-fructose 

   In Lactose, the glycosidic linkage is between C1 of -D-galactose and C4 of -D-glucose  

   In Maltose, the glycosidic linkage is between C1 of -D-glucose and C4 of -D-glucose 
 

 
 
 Ans: 1 
 

 Sol:  Siderite − FeCO3 

   Calamine − ZnCO3 

   Malachite − CuCO3.Cu(OH)2 

   Cryolite − Na3AlF6 
 

 
 
 Ans: 2 
 
 Sol:  The pKb values of  

   Phenyl methanamine − 4.70 

   N,N-Dimethylaniline − 8.92 



 

   N-Methylaniline − 9.3 

   Benzene amine − 9.38 
 

 
 
 Ans: 3 
 

Sol: When FeCl3 is added to hot water, a positively charged sol of hydrated ferric oxide is formed due to 
the adsorption of Fe3+ ions. 

 

 
 
 Ans: 2 
 

 Sol:  

N2Cl−
+

Cu2Cl2

Cl

+ N2
 − Sandmeyer’s reaction 

 

   

N2Cl−
+

Cu, HCl

Cl

+ N2
 − Gattermann reaction 

 

   2CH3−CH2Cl + 2Na C2H5−C2H5 + 2NaCl
Ether

 − Wurtz reaction 
 

   2C6H5Cl + 2Na C6H5−C6H5 + 2NaCl
Ether

 − Fittig reaction 

 

 
 
 Ans: 2 



 

 
 Sol:  2,4-DNP test is used to identify carbonyl compounds (aldehydes & ketones) 
 

 
 
 Ans: 2 
 

 Sol:  H2C=C=CH=CH3

sp2 sp sp2 sp2

 

 

 
 
 Ans: 3 
 

 Sol:  B2O3 − Acidic oxide 

   SiO2 − Acidic oxide 

   N2O − Neutral oxide 

   CaO − Basic oxide 

   BaO − Basic oxide 
 



 

 
 Ans: 3 

 Sol:  

O

(i) Zn / Hg

HCl

(ii) Cr2O3

10-20 atm
(aromatisation
takes place)

 

 

 
 
 Ans: 4 
 

 Sol:  Tritium ( H1
3 ) is the radioactive isotope of hydrogen which emits low energy -particles. 

 

 



 

 
 Ans: 1 
 

Sol: Ceric ammonium nitrate (CAN) is used to test for the presence of alcohol. With CAN (yellow coloured 
reagent), alcohols produce a colour change from yellow to red. 

   Primary amines with CHCl3 / alc.KOH give the respective isocyanide (carbylamine) 
 

 
 
 Ans: 3 
 

 Sol:  The negative electron gain enthalpy value in kJ mol−1 is 

   S = −200 

   Se = −195 

   Te = −190 

   O = −141 
 

 
 
 Ans: 1 
 

 Sol:  Sodium carbonate − Solvay process 

   Titanium − van-Arkel process 

   Chlorine − Deacon’s process 

   Sodium hydroxide − Castner-Kellner process 
 



 

 
 
 Ans: 3 
 

 Sol:  
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 Ans: 3 
 

 Sol:  
HCHO, NaOH
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OCH3
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CH3−CH2−Br

NaH, DMF

CH2−O−CH2−CH3
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 Ans: 2 
 

 Sol:  For Ne2, B.O = 
1

2
 [10 − 10] = 0 

 

   For N2, B.O = 
1

2
 [10 − 4] = 3 

 

   For F2, B.O = 
1

2
 [10 − 8] = 1 

 



 

   For O2, B.O = 
1

2
 [10 − 6] = 2 

 

 
 
 Ans: 3 
 

Sol: Calgon is sodium hexameta phosphate. The second most abundant element is silicon and it is not 
present in Calgon. 

 

 
 
 Ans: 4 
 

Sol: Seliwanoff’s test is a chemical test which distinguishes between aldose and ketose. Xanthoproteic 
reaction is a method that can be used to detect the presence of protein soluble in a solution. 

 
SECTION B 

 

 
 
 Ans: 3 
 

Sol: [Co(ox)2 (Br)(NH3)]2− can exhibit cis and trans isomerism. Among these, cis isomer exhibit optical 
isomerism. 

 

 
 
 Ans: 7 
 

 Sol:  pH = 7 +
1

2
 [pKa−pKb] 

 

        = 7 +
1

2
 [5.23 − 4.75] = 7.24 

 

 
 
 Ans: 2 
 

 Sol:  Tf =
i .Kf .WB .1000 

MB WA
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    n = 2 
 

 
 Ans: 147 
 

 Sol: Zn(s) + 2Ag(aq)
+  → Zn(aq)

2+ +  2Ag(s) 
 

  E =  Ecell
 − 
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2
log 
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[Ag+]2
 

 

      = 𝟏. 𝟓𝟔 −
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2
𝑙𝑜𝑔 

10−1

[10−2]2
  

 

      = 1.56 − 0.0295 log 103  
 

      = 1.56 − 0.0885 
 

      = 1.4715 = 147.15  10−2 
 

 
 
 Ans: 309 
 
 Sol:  SF6(g) → S(g)  +  6F(g)   
 

   rH =   rH(𝑃)−  rH(𝑅)  
 

          = [275 + 6  80] − [−1100] = 1855 kJ 
 

   rH = 6  BE(S−F) 
 

   𝐵𝐸(S−F)  =
1855

6
= 309.16 kJ   

 

 
 
 Ans: 6 
 
 Sol:  In faintly alkaline medium, thiosulphate is oxidized by 𝑀𝑛𝑂4

− to sulphate 

   𝟖𝑀𝑛𝑂4
−  + 𝟑𝑆2𝑂3

2− + 𝐻2𝑂 → 8𝑀𝑛𝑂2 + 6𝑆𝑂4
2−   +  2𝑂𝐻− 

   The oxidation state of S in 𝑆𝑂4
2−  is +6 

 

 
 
 Ans: 13 
 

 Sol:  1 mL  70 Mg Na+ 

    50 mL  70  50 = 3500 Mg Na+ = 3.5 g Na+ 

   23 g Na+ → 85 g NaNO3 

  𝟑. 𝟓 𝒈 𝑵𝒂+→ 
3.5  85

23
=  12.9 𝑔 



 

 
 
 Ans: 1 
 

 Sol: 𝑽 =  𝟗𝟎   
5

100
=  4.5 𝑚𝑠−1 

 

  𝐱 .𝐦𝐕 =
h

4
 

 

  𝐱 =
h

m.V.4
 

 

  =
6.63  10−34 

10  10−3  4.5  4 3.14
=

6.63  10−34 

0.5652
 

 

  = 11.73  10−34 = 1.173  10−33 
 

 
 
 Ans: 14 
 

 Sol:  𝒆−−
𝐸𝑎
𝑅𝑇 = 𝒆−𝒙 

 

   i.e., 
𝐸𝑎

𝑅𝑇
= 𝑥 

 

   
80.9   10−3

8.31  700
= 13.9 

 

 
 Ans: 1 
 
 Sol:  For ‘N’ number of particles per unit cell there will be ‘N’ octahedral voids. 

 

 

PART – C – MATHEMATICS 
 

SECTION A 
 

 
 
 Ans: 4 
 

Sol:  g(2) = lim
x →2

(
x2−x−2

2x2−x−6
) = lim

x→2

2x−1

4x−1
=

3

7
 

fog(2) = f{g(2)} = sin−1 (
x2 − x − 2

2x2 − x − 6
) = sin−1 (

(x − 2)(x + 1)

(x − 2)(2x + 3)
) = sin−1 (

x + 1

2x + 3
) 

−1 ≤
x + 1

2x + 3
≤ 1 …… (1) 
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1
2
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3
2
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=
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2
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−
3

2
≤

−
1
2

2x + 3
≤

1

2
 

3 ≥
1

2x + 3
≥ −1 

−1 ≤
1

2x + 3
≤ 0−       and 0+ ≤

1

2x + 3
≤ 3 

(Since
1

2x + 3
 ≠ 0) 

−1 ≥ 2x + 3 > −∞    and    ∞ > 2x + 3 ≥
1

3
 

−4 ≥ 2x > −∞    and    ∞ > 2x ≥ −
8

3
 

−2 ≥ x > −∞    and    ∞ > x ≥ −
4

3
 

x ∈ (−∞ ,−2]U [−
4

3
 ,∞) 

 
 

 
 
 Ans: 2 
 
 Sol:  n = 2x. 3y. 5z 

y + z = 5……   (1) 
1

y
+

1

z
=

5

6
…… . (2) 

(2) ⇒
y + z

yz
=

5

6
   ⇒

5

yz
=

5

6
   ⇒ yz = 6… . . (3) 

From (1) and (3) , y = 3 and z = 2     (Since y > z) 
∴ n = 2x . 33 . 52 
Consider ∶ 1 , 3 , 32 , 33 and 1 , 5 , 52 
(Factors of 33 and 52) 
∴ number of odd factors = 4 × 3 = 12 

 

 
 
 Ans: 3 
 
 
 
 
 
 



 

 Sol:   

 

b = n1 × n2 = |
i j k
1 2 1
0 1 2

| = 3i − 2j + k 

Equation of the line AB is 
x + 2

3
=

y − 4

−2
=

z − 0

1
 

 
(α , β , γ) lies on the line 

⇒
α + 2

3
=

β − 4

−2
=

γ

1
= λ 

⇒ α = 3λ − 2 , β = −2λ + 4  and γ = λ 

AP is perpendicular to the line ⇒ AP⃗⃗⃗⃗  ⃗ . b⃗ = 0 

AP⃗⃗⃗⃗  ⃗ = (α − 3)i + (β − 2)j + (γ − 1)k 

AP⃗⃗⃗⃗  ⃗. b⃗ = 3(α − 3) − 2(β − 2) + 1(γ − 1) = 0 
⇒ 3(3λ − 5) − 2(−2λ + 2) + 1(λ − 1) = 0 

λ =
10

7
 

α = 3λ − 2 =
16

7
 , β = −2λ + 4 =

8

7
 , γ = λ =

10

7
 

21(α + β + γ) = 21 (
16

7
+

8

7
+

10

7
) = 102 

 

 
 
 Ans: 3 
 

 Sol:  tan−1 a + tan−1 b =
π

4
 

tan−1 (
a + b

1 − ab
) =

π

4
 



 

a+b

1−ab
=1            a + b = 1 − ab 

a +b + ab=1        1 + a + b + ab = 2 
(1+a)(1+b)=2 

The given sum= (a −
a2

2
+

a3

3
−

a4

4
+ ⋯) + (b −

b2

2
+

b3

3
−

b4

4
+ ⋯) 

         = log(1 + a) + log(1 + b) = log{(1 + a)(1 + b)} 

[log(1 + x) = x −
x2

2
+

x3

3
−

x4

4
+ ⋯ ]  =log2 

 

 
 
 Ans: 2 
 
 Sol:  a1 = xi − j + k   and  a2 = i + yj + zk   are collinear. 

x

1
= −

1

y
=

1

z
= λ          ⇒ x = λ , y = −

1

λ
 , z =

1

λ
 

xi + yj + zk = λi −
1

λ
j +

1

λ
k  (= a⃗ ) 

â =
λi −

1
λ
j +

1
λ
k

√λ2 +
1
λ2 +

1
λ2

=  
λ2i − j + k

√λ4 + 2
 

If λ = 1 , â =
i − j + k

√3
 

 

 
 
 Ans: 1 
 

 Sol:   



 

A1 = ∫ (cosx − sinx)dx
π/4

0

= [sinx + cosx]0
π/4

= √2 − 1 

A2 = ∫ sinx

π
4

0

dx + ∫ cosx

π
2

π
4

dx = −[cosx]0

π
4 + [sinx]π

4

π
2 = 2 − √2 = √2(√2 − 1) 

A1: A2 = 1:√2  and A1 + A2 = 1 
 

 
 
 Ans: 3 
 

 Sol:  lim
x →(−1)−

f(x) = lim
x →(−1)−

{2 sin (−
πx

2
)} = 2sin

π

2
= 2 

lim
x →(−1)+

f(x) = lim
x →(−1)+

|(ax2 + x + b)| = |a − 1 + b| 

|a − 1 + b| = 2… . (1) 
lim

x →(1)−
f(x) = lim

x →(1)−
|(ax2 + x + b)| = |a + 1 + b| 

lim
x →(1)+

f(x) = lim
x →(1)+

sinπx = 0 

|a + 1 + b| = 0… . (2) 
From (1) and (2), a + b = −1 

 

 
 
 Ans: 1 
 

 Sol:  f(x) = ∫
logt

t+1

x

1
 

f(e) + f (
1

e
) = ∫

logt

t + 1
dt

e

1

+ ∫
logt

t + 1
dt

1/e

1

 

I2 = ∫
logt

t + 1

1/e

1

dt 

Let t =
1

y
 ⇒ dt = −

1

y2 dy 

If t = 1 , y = 1  and if t =
1

e
 , y = e 

I2 = ∫
log (

1
y
) . (−

1
y2)

1 +
1
y

e

1

dy = ∫
(−

1
y2) (log1 − logy)

(
y + 1

y
)

dy
e

1

= ∫
1

y2 logy ×
y

y + 1
 . dy

e

1

 



 

     = ∫
logy

y+1
dy

e

1
= ∫ logy (

1

y
−

1

y+1
) dy

e

1
= ∫ (

logy

y
−

logy

y+1
) dy

e

1
 

     = ∫
logy

y
dy

e

1
− ∫

logy

y+1

e

1
dy = ∫

logy

y
dy

e

1
− I1 

I1 + I2 = ∫
logy

y
dy

e

1

 

Let logy = u ⇒
1

y
dy = du 

y = 1 ⇒ u = log1 = 0    and  y = e ⇒ u = loge = 1 

Ans = I1 + I2 = ∫ u . du
1

0

= [
u2

2
]
0

1

=
1

2
 

 

 
 
 Ans: 4 
 

 Sol:  
dy

dx
=

xy2+y

x
= y2 +

y

x
 

y = vx ⇒
dy

dx
= v + x.

dv

dx
 

v + x .
dv

dx
= v2x2 + v 

dv

dx
= v2x    ⇒ ∫

dv

v2 = ∫x. dx −
1

v
=

x2

2
+ C 

 

 
 

The point (−2 , 3) lies on the curve −
x

y
=

x2

2
+ C 

2

3
=

4

2
+ C    ⇒ C = −

4

3
 

Equation of the curve is −
x

y
=

x2

2
−

4

3
… . . (1) 

Substituting (3 , y) in (1),−
3

y
=

9

2
−

4

3
     ⇒ y = −

18

19
 

 

 



 

 Ans: 2 
 
 Sol:  If A = T , B = T and C = T then F1 = F 

If A = T , B = T and C = F then F1 = T 
Hence F1 is neither tautology nor contradiction. 
F2 = (A ∨ B) ∨ (B → ~A) = (A ∨ B) ∨ (~B ∨ ~A)          [Since p ⇒ q = ~p ∨ q] 
      = (A ∨ ~A) ∨ (B ∨ ~B) = T ∨ T = T    (Tautology)  

 
 
 Ans: 4 
 
 Sol:  Favourable:  

 

Number of favourable case =
6!

2! . 2! . 2!
= 90 

Total number of cases =
7!

2! . 3! . 2!
= 210 

P =
90

210
=

3

7
 

 

 
 
 Ans: 4 
 

 Sol:  |A| = |
1 2 −3
2 6 −11
1 −2 7

| = 0 

⇒ No solution or infinite number of solutions. 
(2) − 2 × (1) ⇒ 2y − 5z = b − 2a… . . (A) 
(1) − (3) ⇒ 4y − 10z = a − c…… . . (B) 
  For infinite number of solutions, 
a1

a2
=

b1

b2
=

c1
c2

⇒
2

4
=

−5

−10
=

b − 2a

a − c
 

b − 2a

a − c
=

1

2
⇒ a − c = 2b − 4a ⇒ 5a = 2b + c 

 



 

 
 
 Ans: 4 
 
 Sol:  The general point on the circle is P(1 + cosθ , 1 + sinθ) 

PA2 + PB2 = (cosθ)2 + (sinθ − 3)2 + (cosθ)2 + (sinθ + 6)2 
(By distance formula) 

= 2 cos2 θ + 2 sin2 θ − 6sinθ + 12sinθ + 9 + 36 

= 2(cos2 θ + sin2 θ) + 6sinθ + 45 = 47 + 6sinθ   (To be maximum) 

⇒ θ =
π

2
 

⇒ P(1 , 2 ), A(1 , 4)  and B(1 ,−5) 
P , A and B lies on a line. 

 

 
 
 Ans: 3 
 

 Sol:  f(x) = ∫ et f(t)
x

0
dt + ex … . . (1) 

Differentiating both sides 

f ′(x) =
d

dx
{∫ et. f(t)

x

0
dt} + ex = exf(x) − 0 + ex = exf(x) + ex 

[Since
d

dx
{∫ f(x)

v(x)

u(x)

dx} = f{v(x)}. v′(x) − f{u(x)}. u′(x)] 

Let f(x) = y ⇒ f ′(x) =
dy

dx
 

⇒
dy

dx
= exy + ex = ex(y + 1) 

⇒ ∫
dy

y + 1
= ∫exdx 

log(y + 1) = ex + C 

y + 1 = eex+C = eex
 . eC = keex

 

f(x) = k . eex
− 1… . . (2) 

From (1), f(0) = ∫ et. f(t)
0

0

dt + e0 = 0 + 1 = 1 

         (2) ⇒ f(0) = k . ee0
− 1 = ke − 1 ⇒ 1 = ke − 1 

ke = 2 ⇒ k =
2

e
 

f(x) =
2

e
 . eex

− 1 = 2eex−1 − 1 

 



 

 
 
 Ans: 3 
 

 Sol:   

AA′⃗⃗⃗⃗⃗⃗  ⃗ is parallel to n⃗  

AA′⃗⃗ ⃗⃗ ⃗⃗  = (α − 1)i + (β − 3)j + (γ − 5)k 
n⃗ = 4i − 5j + 2k 
α − 1

4
=

β − 3

−5
=

γ − 5

2
= λ 

⇒ α = 4λ + 1 , β = −5λ + 3 , γ = 2λ + 5 

M(
α + 1

2
 ,
β + 3

2
 ,
γ + 5

2
)  lies on 4x − 5y + 2z = 8 

⇒ 4(
α + 1

2
) − 5 (

β + 3

2
) + 2 (

γ + 5

2
) = 8  

2(4λ + 2) − 5 (
−5λ + 6

2
) + (2λ + 10) = 8 

⇒ λ = 2/5 

α =
8

5
+ 1 =

13

5
 

β = −
10

5
+ 3 =

5

5
 

γ =
4

5
+ 5 =

29

5
 

5(α + β + γ) = 47 
 

 
 
 Ans: 4 
 
 Sol:  For maximum area, the triangle must be an equilateral. 

 
 



 

cos30 =
a/2

r
⇒  

√3

2
=

a

2r
  ⇒ a = √3r 

 

 
 
 Ans: 4 
 

 Sol:  Let n2 + 6n + 10 = a(2n + 1). 2n + b(2n + 1) + c 

n = −
1

2
   ⇒     

1

4
− 3 + 10 = c    ⇒ c =

29

4
 

n = 0  ⇒    10 = b +
29

4
   ⇒    b = 10 −

29

4
 =  

11

4
 

Coeff of n2 ∶   4a = 1  ⇒    a =
1

4
 

n2 + 6n + 10

(2n + 1)!
=

1
4
(2n + 1). 2n +

11
4

(2n + 1) +
29
4

(2n + 1)!
 

=
1/4

(2n − 1)!
+

11/4

(2n)!
+

29/4

(2n + 1)!
 

Sum =
1

4
∑

1

(2n − 1)!

∞

n=1

+
11

4
∑

1

(2n)!

∞

n=1

+
29

4
∑

1

(2n + 1)!

∞

n=1

 

We know that ex = 1 + x +
x2

2!
+

x3

3!
+ ⋯and e−x = 1 − x +

x2

2!
−

x3

3!
+ ⋯ 

⇒
ex + e−x

2
= 1 +

x2

2!
+

x4

4!
+

x6

6!
+ ⋯    and  

ex − e−x

2
= x +

x3

3!
+

x5

5!
+

x7

7!
+ ⋯   

∴ 1 +
1

2!
+

1

4!
+

1

6!
+ ⋯ =

e + e−1

2
     and    1 +

1

3!
+

1

5!
+

1

7!
+ ⋯ =

e − e−1

2
 

Sum =
1

4
(1 +

1

3!
+

1

5!
+ ⋯ ) +

11

4
(
1

2!
+

1

4!
+

1

6!
+ ⋯) +

29

4
(
1

3!
+

1

5!
+

1

7!
+ ⋯) 

=
1

4
(
e − e−1

2
) +

11

4
(
e + e−1

2
− 1) +

29

4
(
e − e−1

2
− 1) =

41

8
e −

19

8
e−1 − 10 

 

 
 
 Ans: 4 
 
 
 
 



 

 Sol:   

         

P (
3 + cosθ

2
 ,
2 + sinθ

2
) = (x , y)    (assume) 

cosθ = 2x − 3    and sinθ = 2y − 2 
Squaring and adding 
(2x − 3)2 + (2y − 2)2 = 1   ⇒ 4x2 + 4y2 − 12x − 8y + 12 = 0 
x2 + y2 − 3x − 2y + 3 = 0 

g = −
3

2
 , f = −1  and c = 3 

r = √g2 + f 2 − c = √
9

4
+ 1 − 3 =

1

2
 

 

 
 
 Ans: 4 
 

 Sol:  Lim
x →a

(
x.f(a)−a .f(x)

x−a
) = lim

x →a
(
1.f(a)−a .f′(x)

1
) = f(a) − a . f ′(a) = 4 − 2a 

 

 
 
 Ans: 1 
 



 

 Sol:   

The remaining elements in A ( second set ) = 5 

Number of elements in A (3rdset) = 10 

We know that the number of functions from A to B is {n(B)}n(A) 
 ∴ Number of functions = 105         

 
SECTION B 

 

 
 
 Ans: 3 
 

 Sol:  Ellipse ∶
x2

9
+

y2

4
= 1 

a2 = 9 , b2 = 4 

If y = mx + c is a tangent to the ellipse
x2

a2 +
y2

b2 = 1 , then c =  ±√a2m2 + b2 

c = ±√9m2 + 4 

⇒ Tangent ∶ y = mx ± √9m2 + 4 
This is also tangent to the circle x2 + y2 = 31/4 

 

d = r ⇒  |
√9m2 + 4

√m2 + 1
| =

√31

2
 

 
9m2+4

m2+1
=

31

4
  ⇒   36m2 + 16 = 31m2 + 31 

  5m2 = 15   ⇒   m2 =   3 
 

 
 
 Ans: 9 
 

 Sol:   



 

The curve must be a circle with centre at (a , b) 
∴ Equation of the circle is x2 + y2 − 2ax − 2by + c = 0 

The circle passes through (3 , −3) and (4 , −2√2) 
∴ 9 + 9 − 6a + 6b + c = 0   ⇒   6a − 6b − c = 18… . (1) 

16 + 8 − 8a + 4√2b + c = 0  ⇒   8a − 4√2b − c = 24……(2) 

(2) − (1) ⇒ 2a + (6 − 4√2b) = 6  

⇒ a + (3 − 2√2b) = 3 …   (A)  and  a − 2√2b = 3… . (B) [ Given] 

Solving (A) and (B) , a = 3  and  b = 0 
 ∴ a2 + b2 + ab = 9 

 

 
 
 Ans: 2 
 
 Sol:  If x > 0 , then f(x) > 0 

Hence no positive roots 
 By trial , f(−2) < 0  and f(−1) > 0 
∴ There is a root between − 2 and − 1 
⇒ a =  −2   ⇒ |a| = 2 

 

 
 
 Ans: 1000 
 

 Sol:  18 = 2 × 3 × 3 
The number must be a multiple of 3 but not multiple of 9 and  
not a multiple of 2. 
A = set of multiples of 3 
B = Set of multiples of 9 
C = Set of multiples of 2 

 
A = {1002 , 1005 , 1008 ,… . . 9999} 

n(A) =
9999 − 1002

3
+ 1 = 3000 

⇒ p + q + r + s = 3000… . . (1) 
B = {1008 , 1017 ,… . . , 9999} 

n(B) =
9999 − 1008

9
+ 1 = 1000 

⇒ q + s = 1000… . (2) 
C = {1000 , 1002 , 1004 ,……9998} 

n(C) =
9998 − 1000

2
+ 1 = 4500 

⇒ r + s + t = 4500… . . (3) 
r + s = Number of multiples of 2 and 3  (i. e ,multiples of 6) 
⇒ {1002 , 1008 ,……9996} 

r + s =
9996 − 1002

6
+ 1 = 1500… . . (4) 

s = Number of multiples of 9 and 2  (ie ,Multiples 18) 
⇒ {1008 , 1026 ,……9990} 

s =
9990 − 1008

18
+ 1 = 500… . . (5) 

(4) − (5) ⇒   r = 1000 
(2) − (5) ⇒ q = 500 



 

(1) ⇒ p + 500 + 1000 + 500 = 3000 
 ∴ p = 1000 

 

 
 
 Ans: 0 
 
 Sol:  

∑(xi − )

18

i − 1

=  36 ∑xi − 18 =  36 

∑(xi − )
2

18

i − 1

= 90 ∑xi
2 − 2∑xi + 182 = 90 

                   ∑xi
2 = 90 + 72 +  36 − 182

 

    =  √
∑xi

2

18
− (

∑𝑥𝑖

18
)
2
 

    (5 +  4 +  2 − 2) − (2 + )2 = 1  
    4 ( − ) = 2 − 2 + 2 

    −4 ( − ) = ( − )2 

     −  = −4 

    | − | = 4 
  

 
 
 Ans: 10 
 

 Sol:  GP ∶  −16 , 8 , −4 , 2 , −1 ,
1

2
 , −

1

4
 ,

1

8
 , … .. 

Consider 2 and
1

2
 

AM =
2 + 1/2

2
=

5

4
   and  GM = √2 × 1/2 = 1 

Both are the roots of the equation 4x2 − 9x + 5 = 0 
⇒   p = 4 and q = 6     ⇒    p + q = 10 

 

 
 
 Ans: 48 
 
 Sol:  Let z = x + iy 

z(1 + i) + z̅(1 − i) = (x + iy)(1 + i) + (x − iy)(1 − i) = (x − y) + (x + y)i + (x − y) + (−x − y)i 
   = 2(x − y) ≥ −10     ⇒   x − y ≥ −5 

|z + 5| ≤ 4 ⇒ |z − (−5 + 0i)| ≤ 4 
which represents interior of the circle with centre at (−5 , 0) and radius = 4 

  
 

|z + 1| = |z − (−1)| is maximum 



 

⇒ The position of z must be at A 
Using cosines rule ,  
 
 

AC = √42 + 42 − 2(4)(4) cos 135 = √32 − 32 (−
1

√2
) = √32 + 16√2 

AC2 = 32 + 16√2 
α + β = 32 + 16 = 48 

 

 
 
 Ans: 4 
 

 Sol:  A = [
1 0 0
0 2 0
3 0 −1

] 

A2 = A. A = [
1 0 0
0 4 0
0 0 1

] 

A20 = (A2)10 = [
1 0 0
0 4 0
0 0 1

]

10

= [
110 0 0
0 410 0
0 0 110

] = [
1 0 0
0 410 0
0 0 1

] 

A19 = (A2)9 . A = [
1 0 0
0 4 0
0 0 1

]

9

 . [
1 0 0
0 2 0
3 0 −1

] = [
1 0 0
0 49 0
0 0 1

] [
1 0 0
0 2 0
3 0 −1

] = [
1 0 0
0 2(49) 0
3 0 −1

] 

A20 + αA19 + βA = [
1 0 0
0 410 0
0 0 1

] + [
α 0 0
0 2α49 0
3α 0 −α

] + [

β 0 0
0 2β 0
3β 0 −β

] 

                                 = [

1 + α + β 0 0

0 410 + 2α49 + 2β 0
3(α + β) 0 1 − (α + β)

] = [
1 0 0
0 4 0
0 0 1

] 

⇒ α + β = 0   and 410 + 2α49 + 2β = 4 
220 + α. 219 − 2α = 4   ⇒    α =  −2   (By back substitution) 
β = 2   ⇒   β − α = 4 

 

 
 Ans: 1 
 

 Sol:  Im ,n = ∫ xm−1 . (1 − x)n−11

0
dx 

Let x = sin2 θ   ⇒    dx = 2sinθcosθ 

Im ,n = ∫ sin2m−2 θ
π/2

0

cos2n−2 θ . 2sinθcosθ dθ 

= 2∫ sin2m−1 θ . cos2n−1 θ
π/2

0

 . dθ………… . (1) 

2ndintegral =  ∫
xm−1 + xn−1

(1 + x)m+n  dx
1

0

 

Let x = tan2 θ   ⇒   dx = 2tanθ sec2 θ . dθ 

⇒ ∫
(tan2 θ)m−1 + (tan2 θ)n−1

(1 + tanθ)m+n
 . 2 tanθ. sec2 θ . dθ

π
4

0

 

Substituting tanθ =
sinθ

cosθ
 and secθ =

1

cosθ
 

⇒   2∫ sin2m−1 θ . cos2n−1 θ
π/4

0

+ sin2n−1 θ . cos2m−1 θ 

= 2∫ sin2m−1 θ .
π/2

0

cos2n−1 θ . dθ 



 

[Since ∫ f(x)
a

0

dx + ∫ f(2a − x)
a

0

dx = ∫ f(x)
2a

0

dx] 

⇒ Im ,n = 2nd integral       ⇒    α = 1  
 

𝐀𝐥𝐢𝐭𝐞𝐫 
Put m =1 and n =1  

Im ,n = ∫ x0 . (1 − x)0dx
1

0

= ∫ 1
1

0

dx = 1 

2ndintegral = ∫
x0 + x0

(1 + x)2  dx
1

0

= ∫
2

(1 + x)2
dx

1

0

= −2 [
1

1 + x
]
0

1

= 1 

⇒   α = 1 
 

 
 
 Ans: 324 
 
 Sol:  α + β = 1 , αβ = −1 

P1 = α + β = 1 
α and β are the roots of the equation x2 − x − 1 = 0… (A) 
α2 − α − 1 = 0… . (1)     and β2 − β − 1 = 0……(2) 
(1) + (2) ⇒   P2 − 1 − 2 = 0    ⇒   P2 = 3 
(A) × x ⇒  x3 − x2 − x = 0 
⇒  α3 − α2 − α = 0   and   β3 − β2 − β = 0 
adding , P3 − P2 − P1 = 0   ⇒   P3 = 4 
(A) × x2 ⇒ x4 − x3 − x2 = 0 
Substituting α and β and adding, P  
(A) × xn−1 ⇒   xn+1 − xn − xn−1 = 0 
αn+1 − αn − αn−1 = 0     and  βn+1 − βn − βn−1 = 0 
Adding , Pn+1 − Pn − Pn−1 = 0 
⇒   29 − Pn − 11 = 0 ⇒     Pn = 18    ⇒  (Pn)

2 = 324                
 
 


