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Solution:

-------------------------------------------------------------------------------------------------

Question3

In a G.P., if the product of the first three terms is 27 and the set of all possible values
for the sum of its first three terms is , then  is equal to

 .

JEE Main 2026 (Online) 28th January Morning Shift

Answer: 90

Solution:

Product of first three terms is 27.

Let the terms be .

Sum .

Find the range of the sum

The sum .

Using the Arithmetic Mean-Geometric Mean (AM-GM) inequality for  :

If , then , so .

If , then , so .

The possible values for the sum are .

This is expressed as .

Thus,  and .

The final value is .

-------------------------------------------------------------------------------------------------

Question4

a = b − d, c = b + d, ⇒ b =
1

3
⇒ 4b4 = a2c2

4b4 = [(b − d)(b + d)]2

4

81
= ( 1

9
− d2)

2

⇒
4

81
=

1

81
−

2d2

9
+ d4 ⇒ d4 −

2d2

9
−

1

27
= 0 ⇒ 27d4 − 6d2 − 1 = 0

d2 = 1/3 ⇒ d = +
1

√3
( as a > b > c)

9 (a2 + b2 + c2) = 9[( 1

3
−

1

√3
)

2

+ ( 1

3
)

2

+ ( 1

3
+

1

√3
)

2

] = 9 [ 1

3
+

2

3
] = 3 + 6 = 9

R − (a, b) a2 + b2

____

a/r, a, ar

(a/r)(a)(ar) = 27 ⇒ a3 = 27 ⇒ a = 3

S = 3
r + 3 + 3r = 3 (r + 1

r + 1)

S = 3 ( 1
r + 1 + r)

r + 1
r

r > 0 r + 1
r ≥ 2 S ≥ 3(2 + 1) = 9

r < 0 r + 1
r ≤ −2 S ≤ 3(−2 + 1) = −3

(−∞, −3] ∪ [9, ∞)

R − (−3, 9)

a = −3 b = 9

a2 + b2 = (−3)2 + 92 = 9 + 81 = 90

WORKING SPACE
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First, let's simplify the expression inside the summation. We can cancel out the  in the numerator with the  in  :

Now, we rewrite the numerator  in terms of  to further simplify the fraction:

Substituting this back into the expression:

For the first part,  (valid for  ). So, the general term  becomes:

Expand the Series

Let's apply the summation  to both parts. Note that for , the term  ! is effectively 0 because the factorial of a

negative integer is infinite in the denominator.

Using exponential expansion(Taylor series expansion for  :)

for  :

Evaluate the Summations

Let . When . When . The exponent becomes .

= 

Let . When . When . The exponent becomes .

= 

Required S

-------------------------------------------------------------------------------------------------

Question16

 is equal to :

S =
∞
∑
k=1

(−1)k+1 k(k+1)
k!

k k k!

k(k+1)
k! = k(k+1)

k⋅(k−1)! = k+1
(k−1)!

(k + 1) (k − 1)

k + 1 = (k − 1) + 2

k+1
(k−1)! = (k−1)+2

(k−1)! = k−1
(k−1)! + 2

(k−1)!

k−1
(k−1)! = 1

(k−2)! k ≥ 2 ak

ak = (−1)k+1 [ 1
(k−2)! + 2

(k−1)! ]

∞
∑
k=1

k = 1 1/(k − 2)

S =
∞
∑
k=2

(−1)k+1

(k−2)! +
∞
∑
k=1

2(−1)k+1

(k−1)!

ex

ex =
∞

∑
n=0

xn

n! = 1 + x
1! + x2

2! + …

x = −1

e−1 = 1
e

=
∞
∑
n=0

(−1)n

n! = 1 − 1
1! + 1

2! − 1
3! + …

∞
∑
k=2

(−1)k+1

(k−2)!

n = k − 2 k = 2,n = 0 k → ∞,n → ∞ k + 1 = (n + 2) + 1 = n + 3

∞

∑
n=0

(−1)n+3

n! = (−1)3
∞

∑
n=0

(−1)n

n! = −1 ⋅ ( 1
e ) = − 1

e

∞
∑
k=1

2(−1)k+1

(k−1)!

m = k − 1 k = 1,m = 0 k → ∞,m → ∞ k + 1 = (m + 1) + 1 = m + 2

2
∞

∑
m=0

(−1)m+2

m! = 2(−1)2
∞

∑
m=0

(−1)m

m! = 2 ⋅ ( 1
e ) = 2

e

S = − 1
e + 2

e = 1
e

6
326 + 10⋅1

325 + 10⋅2
324 + 10⋅22

323 + … + 10⋅224

3

JEE Main 2026 (Online) 28th January Evening Shift

Options:

A.

B.

C.

D.

Answer: A

Solution:

Let 

Notice that from the second term onwards, the terms follow a pattern. Let  be the sum of these terms:

We can factor out  :

Calculate the sum of the GP

The series  is a geometric progression with first term , common ratio , and  terms.

The sum formula is  :

Substituting this back into  :

Since  :

Find the total sum  :

Now, add the first term  back to  :

226

325

326

225

S = 6
326 + 10⋅1

325 + 10⋅2
324 + 10⋅22

323 + ⋯ + 10⋅224

3

S ′

S ′ = 10⋅20

325 + 10⋅21

324 + 10⋅22

323 + ⋯ + 10⋅224

31

10
325

S ′ =
10

325
(1 +

21

3−1
+

22

3−2
+ ⋯ +

224

3−24
)

S ′ =
10

325
(20 ⋅ 30 + 21 ⋅ 31 + 22 ⋅ 32 + ⋯ + 224 ⋅ 324)

S ′ = 10
325

24
∑
k=0

(2 ⋅ 3)k = 10
325

24
∑
k=0

6k

24
∑
k=0

6k a = 1 r = 6 n = 25

Sn = a rn−1
r−1

24
∑
k=0

6k = 625−1
6−1 = 625−1

5

S ′

S ′ = 10
325 ( 625−1

5 ) = 2
325 (625 − 1) = 2⋅625

325 − 2
325

625 = (2 ⋅ 3)25 = 225 ⋅ 325

S ′ = 2⋅225⋅325

325 − 2
325 = 2 ⋅ 225 − 2

325 = 226 − 2
325

S

6
326 S ′

WORKING SPACE
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Now, substitute the value of  into this equation:

Rearranging the terms to form a standard cubic equation, we get:

To find the roots of this cubic equation, we can use the trial and error method for integer values.

Let us check :

Since  satisfies the equation,  is a factor.

Now, we can factorise the cubic polynomial completely:

This gives us two parts:

1. 

2. 

For the quadratic equation , the discriminant is:

Since the discriminant is negative ( ), this part has no real roots. Therefore, the only real solution for the last term is:

Now, substitute  back into Equation 1 to find the common difference :

Subtract  from both sides:

Now, divide both sides by 29:

Thus, the common difference of the given A.P. is . Since the first term and the common difference are positive, all terms are
indeed non-negative, satisfying all conditions.

Option A is the correct answer.

-------------------------------------------------------------------------------------------------

Question22

 is equal to:

S30 = l3

S30

50 + 15l = l3

l3 − 15l − 50 = 0

l = 5

(5)3 − 15(5) − 50 = 125 − 75 − 50 = 0

l = 5 (l − 5)

l3 − 5l2 + 5l2 − 25l + 10l − 50 = 0

l2(l − 5) + 5l(l − 5) + 10(l − 5) = 0

(l − 5)(l2 + 5l + 10) = 0

l − 5 = 0 ⟹ l = 5

l2 + 5l + 10 = 0

l2 + 5l + 10 = 0

D = (5)2 − 4(1)(10) = 25 − 40 = −15

D < 0

l = 5

l = 5 d

5 = 10
3 + 29d

10
3

29d = 5 − 10
3

29d = 15−10
3

29d = 5
3

d = 5
3×29

d = 5
87

5
87

∑10
n=1 ( 528

n(n+1)(n+2) )

JEE Main 2026 (Online) 5th April Morning Shift

Options:

A.

65

B.

130

C.

220

D.

440

Answer: B

Solution:

We will simplify the general term using partial fractions.

Step 1: Use the standard identity

So,

Hence,

Step 2: Write a few terms

Now the middle terms cancel out telescopically.

So we get

Take LCM:

So,

S = ∑10
n=1

528
n(n+1)(n+2)

1
n(n+1)(n+2) = 1

2 (
1

n(n+1) − 1
(n+1)(n+2) )

528
n(n+1)(n+2) = 528 ⋅ 1

2 (
1

n(n+1) − 1
(n+1)(n+2) )

= 264( 1
n(n+1)

− 1
(n+1)(n+2)

)

S = 264∑10
n=1 ( 1

n(n+1) − 1
(n+1)(n+2) )

S = 264[ ( 1
1⋅2 − 1

2⋅3 ) + ( 1
2⋅3 − 1

3⋅4 ) + ( 1
3⋅4 − 1

4⋅5 ) + ⋯ + ( 1
10⋅11 − 1

11⋅12 )]

S = 264 ( 1
1⋅2 − 1

11⋅12 )

S = 264 ( 1
2 − 1

132 )

1
2 = 66

132

WORKING SPACE
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Hence,

Therefore,

This is a telescoping series:

Now compute:

and

So,

Thus,

So,

Hence, the correct answer is:

So, Option C is correct.

-------------------------------------------------------------------------------------------------

Question26

The sum  upto 10 terms is equal to :

JEE Main 2026 (Online) 6th April Evening Shift

Options:

A.

130

B.

155

C.

2r2 + 2r + 1 = ar+1

r
1+4r4 = 1

4 (
1
ar

− 1
ar+1

)

S10 = 1
4 ∑10

r=1 ( 1
ar

− 1
ar+1

)

S10 = 1
4 (

1
a1

− 1
a11
)

a1 = 2(1)2 − 2(1) + 1 = 1

a11 = 2(11)2 − 2(11) + 1 = 242 − 22 + 1 = 221

S10 = 1
4 (1 − 1

221 )

= 1
4 ⋅ 220

221

= 55
221

m = 55, n = 221

m + n = 55 + 221 = 276

276

1 + 1
2 (12 + 22) + 1

3 (12 + 22 + 32) + …

D.

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question27

Consider the quadratic equation
. Let  be the minimum value

of the product of its roots and  be the maximum value of the sum of its roots.
Then the sum of the first six terms of the G.P., whose first term is  and the
common ratio is , is :

JEE Main 2026 (Online) 6th April Evening Shift

Options:

A.

B.

C.

D.

Answer: C

315
2

325
2

Tn =
1

n
(12 + 22 + … + n2)

Tn =
n(n + 1)(2n + 1)

6n

Tn =
1

6
[2n2 + 3n + 1]

Sn = ΣTn =
1

6
[2Σn2 + 3Σn + Σ1]

ΣTn =
1

6
[2 ⋅

n(n + 1)(2n + 1)

6
+

3n(n + 1)

2
+ n]

S10 =
1

6
[ 2 × 10 × 11 × 21

6
+

3

2
× 10 × 11 + 10]

=
10

6
[77 +

33

2
+ 1] =

315

2

(n2 − 2n + 2)x2 − 3x + (n2 − 2n + 2)2
= 0,n ∈ R α

β
α

α
β

61
37

121
81

364
243

1093
729

WORKING SPACE
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Therefore, .

-------------------------------------------------------------------------------------------------

Question40

Let  be a sequence such that  and

. Then  is equal to

JEE Main 2025 (Online) 28th January Morning Shift

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question41

For positive integers , if  and , then the value

of  is :

5m
2m

∑
r=m

Tr = 126

⟨an⟩ a0 = 0, a1 = 1
2

2an+2 = 5an+1 − 3an, n = 0, 1, 2, 3, …
100

∑
k=1

ak

3a100 + 100

3a100 − 100

3a99 − 100

3a99 + 100

a0 = 0, a1 =
1

2
2an+2 = 5an+1 − 3an
2x2 − 5x + 3 = 0 ⇒ x = 1, 3/2

∴ an = A(1)n + B( 3

2
)

n

]

⇒ an = −1 + ( 3

2
)

n

100

∑
k=1

ak =
100

∑
k=1

(−1) + ( 3

2
)

k

n = 0 0 = A + B

n = 1 1
2 = A + 3

2  B
A = −1
 B = 1

= −100 +
( 3

2
)(( 3

2
)100

− 1)
3
2 − 1

= −100 + 3(( 3

2
)

100

− 1)

= 3 ⋅ (a100) − 100

n 4an = (n2 + 5n + 6) Sn =
n

∑
k=1

( 1
ak
)

507S2025

WORKING SPACE
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Options:

A.

540

B.

675

C.

1350

D.

135

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question42

Consider an A. P. of positive integers, whose sum of the first three terms is 54 and
the sum of the first twenty terms lies between 1600 and 1800. Then its 11th term is
:

JEE Main 2025 (Online) 29th January Morning Shift

Options:

A.

an =
n2 + 5n + 6

4

 Sn = Sn =
n

∑
k=1

1

ak
=

n

∑
1

4

k2 + 5k + 6

= 4
n

∑
k=1

1

(k + 2)(k + 3)

= 4
n

∑
k=1

1

k + 2
−

1

k + 3

= 4( 1

3
−

1

4
) + 4( 1

4
−

1

5
) + … … . .

4 ( 1
n+2

− 1
n+3

)

= 4 ( 1
3 − 1

n+3 )

= 4n
3(n+3)

507 S2025 =
(507)(4)(2025)

3(2028)

= 675

108

B.

90

C.

122

D.

84

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question43

Let  be in an A.P. such that . If ,

then  is :

JEE Main 2025 (Online) 2nd April Morning Shift

Options:

A. 18

B. 17

C. 11

D. 10

Answer: C

Solution:

Given:

 Common difference will be natural number 

S3 = 3a + 3 d = 54
⇒ a + d = 18

 S20 = 10(2a + 19 d)
⇒ 10(36 + 17 d)
⇒ 1600 < 10(36 + 17 d) < 1800
⇒ 160 < 36 + 17 d < 180
⇒ 124 < 17 d < 144

⇒ 7
5

17
< d < 8

8

17

⇒ d = 8 ⇒ a = 10
⇒ a11 = 10 + 10 × 8 = 90

a1, a2, a3, …
12

∑
k=1

a2k−1 = − 72
5 a1, a1 ≠ 0

n

∑
k=1

ak = 0

n

WORKING SPACE
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D.

15

Answer: D

Solution:

 using (ii) ............ (ii)

-------------------------------------------------------------------------------------------------

Question56

The number of common terms in the progressions 4, 9, 14, 19,......, up to 25th term
and 3, 6, 9, 12, up to 37th term is :

[27-Jan-2024 Shift 1]

Options:

A.

9

B.

5

C.

7

D.

8

Answer: C

Solution:

 If 
1

14
+

1

24
+

1

34
+ … . ∞ =

π4

90
....... (i)

β =
1

24
+

1

44
+

1

64
+ … ,

=
1

16
[ 1

14
+

1

24
+

1

34
+ … . . ],

= 1
16 × π4

90

α =
1

14
+

1

34
+

1

54
+ … . . ∞

( 1

14
+

1

24
+

1

34
+

1

44
+

1

54
+ … . .)

− ( 1

24
+

1

44
+

1

64
+ … . .)

α =
π4

90
−

1

16
×

π4

90
 [using (i) and (ii)] 

α =
16 − 1

16 × 90
× π4 =

15

16 × 90
π4 =

π4

96

∴
α

β
=

π4

96
π4

16×90

=
16 × 90

96
= 15

WORKING SPACE
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Let Sn be the sum to n-terms of an arithmetic progression 3,7,11,.......

[30-Jan-2024 Shift 2]

Answer: 9

Solution:

 

-------------------------------------------------------------------------------------------------

Question67

The sum of the series   up to 10 terms is

[31-Jan-2024 Shift 1]

Options:

A.

45/109

B.

C.

55/109

D.

Answer: D

Solution:

 

-------------------------------------------------------------------------------------------------

Question68

Let 2nd, 8th and 44th , terms of a non-constant A.P. be respectively the 1st, 2nd and
3rd terms of G.P. If the first term of A.P. is 1 then the sum of first 20 terms is equal
to-

[31-Jan-2024 Shift 2]

Options:

A.

980

B.

960

WORKING SPACE
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Question71

Let Sn denote the sum of the first n terms of an arithmetic progression. If S10 =
390 and the ratio of the tenth and the fifth terms is 15 : 7, then S15 − S5 is equal to:

[1-Feb-2024 Shift 2]

Options:

A.

800

B.

890

C.

790

D.

690

Answer: C

Solution:

 

-------------------------------------------------------------------------------------------------

Question72

If three successive terms of a G.P. with common ratio r(r > 1) are the lengths of the
sides of a triangle and [r] denotes the greatest integer less than or equal to r, then
3[r] + [−r] is equal to :

[1-Feb-2024 Shift 2]

Answer: 1

Solution:

 

-------------------------------------------------------------------------------------------------

Question73

For three positive integers p, q, r, xpq q2

= yqr = zp2r and r = pq + 1 such that
3, 3logyx, 3logzy, 7logxz are in A.P. with common difference 1

2. Then r − p − q is
equal to
[24-Jan-2023 Shift 1]

Options:

A. 2

B. 6

C. 12

D. −6

Answer: A

WORKING SPACE
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-------------------------------------------------------------------------------------------------

Question78
Let a1, a2, a3, .... be a GP of increasing positive numbers. If the product of fourth
and sixth terms is 9 and the sum of fifth and seventh terms is 24 , then
a1a9 + a2a4a9 + a5 + a7 is equal to ______.
[29-Jan-2023 Shift 1]

Answer: 60

Solution:

-------------------------------------------------------------------------------------------------

Question79
Let {ak} and {bk}, k ∈ N, be two G.P.s with common ratio r1 and r2 respectively
such that a1 = b1 = 4 and r1 < r2. Let ck = ak + bk, k ∈ N. If c2 = 5 and c3 = 13

4  then
∞
∑

k = 1
ck − (12a6 + 8b4) is equal to__

[29-Jan-2023 Shift 2]

Answer: 9

Solution:

a4 ⋅ a6 = 9 ⇒ (a5)
2 = 9 ⇒ a5 = 3

&a5 + a7 = 24 ⇒ a5 + a5r
2 = 24 ⇒ (1 + r2) = 8 ⇒ r = √7

⇒ a = 3
49

⇒ a1a9 + a2a4a9 + a5 + a7 = 9 + 27 + 3 + 21 = 60

Given that
ck = ak + bk  and a1 = b1 = 4

 also a2 = 4r1 a3 = 4r1
2

b2 = 4r2 b3 = 4r2
2

Now c2 = a2 + b2 = 5 and c3 = a3 + b3 = 13
4

⇒r1 + r2 = 5
4

 and r1
2 + r2

2 = 13
16

Hence r1r2 = 3
8

 which gives r1 = 1
2

& r2 = 3
4

k
∑

k = 1∞c
− (12a6 + 8b4)

WORKING SPACE
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Question86

Let y = f (x) represent a parabola with focus − 1
2, 0  and directrix y = − 1

2.

Then

S = x ∈ R : tan−1(√f (x) + sin −1(√f (x) + 1)) = π
2 :

[31-Jan-2023 Shift 1]

Options:

A. contains exactly two elements

B. contains exactly one element

C. is an infinite set

D. is an empty set

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question87
Let a1, a2, ......, an be in A.P. If a5 = 2a7 and a11 = 18, then

12 1
√a10 + √a11

+ 1
√a11 + √a12

+ .... 1
√a17 + √a18

is equal to _______.
[31-Jan-2023 Shift 1]

Answer: 8

Solution:

x + 1
2

2
= y + 1

4
y = (x2 + x)
tan−1√x(x + 1) + sin −1 x2 + x + 1 = π ∕ 2
0 ≤ x2 + x + 1 ≤ 1
x2 + x ≤ 0 . . . (1)
 Also x2 + x ≥ 0 . . . (2)
∴ x2 + x = 0 ⇒ x = 0, −1

S contains 2 element.

( )

{ }

√

( ) ( )

( )

WORKING SPACE
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Question89
The sum
12 − 2.32 + 3.52 − 4.72 + 5.92 − ........ + 15.292 is ________.
[31-Jan-2023 Shift 2]

Answer: 6952

Solution:

-------------------------------------------------------------------------------------------------

Question90
The sum to 10 terms of the series 1

1 + 12 + 14 + 2
1 + 22 + 24 + 3

1 + 32 + 34 + .... is:-
[1-Feb-2023 Shift 1]

Options:

A. 59
111

B. 55
111

C. 56
111

D. 58
111

Answer: B

Solution:

Separating odd placed and even placed terms we get
S = (1.12 + 3.52 + .. . .15 ⋅ (29)2) − ( 2.32 + 4.72.

+ ... + 14 . (27)2

S =
8
∑

n = 1
(2n − 1)(4n − 3)2 −

7
∑

n = 1
(2n)(4n − 1)2

Applying summation formula we get
= 29856 − 22904 = 6952

Tr = (r2 + r + 1) − (r2 − r + 1)
2(r4 + r2 + 1)

⇒Tr = 1
2

1
r2 − r + 1

− 1
r2 + r + 1

T 1 = 1
2

1
1

− 1
3

T 2 = 1
2

1
3

− 1
7

T 3 = 1
2

1
7

− 1
13

[ ]
[ ]
[ ]
[ ]

WORKING SPACE
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-------------------------------------------------------------------------------------------------

Question95
The sum of the first 20 terms of the series 5 + 11 + 19 + 29 + 41 + ...... is :
[6-Apr-2023 shift 1]

Options:

A. 3450

B. 3420

C. 3520

D. 3250

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question96
Let a1, a2, a3, ..., an be n positive consecutive terms of an arithmetic progression. If
d > 0 is its common difference, then :

lim
n → ∞

d
n

1
√a1

+ √a2

+ 1
√a2

+ √a3

+ ....... + 1
√an − 1

+ √an

 is

[6-Apr-2023 shift 1]

Options:

√ ( )

 Common terms are 47, 107, 167
 Sum = 321

Tn = 5 + (n − 1)
2

[2 ⋅ 6 + (n − 2) ⋅ 2]

Tn = 5 + (n − 1)(n + 4) = 5 + n2 + 3n − 4 = n2 + 3n + 1

 Now S20 =
20
∑

n = 1
Tn =

20
∑

n = 1
n2 + 3n + 1

S20 = 20.21.41
6

+ 3.20.21
2

+ 20

S20 = 2870 + 630 + 20
S20 = 3520

A. 1
√d

B. 1

C. √d

D. 0

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question97
If gcd(m, n) = 1 and
12 − 22 + 32 − 42 + ...... + (2021)2 − (2022)2 + (2023)2 = 1012m2n
then m2 − n2 is equal to :
[6-Apr-2023 shift 2]

Options:

A. 180

B. 220

C. 200

D. 240

Answer: D

Solution:

Lt
n → ∞

d
n

√a1
− √a2

a1 − a2
+

√a2
− √a3

a2 − a3
+ ...... +

√an − 1
− √an

an − 1 − an

= Lt
n → ∞

d
n

√a1
− √a2

+ √a2
+ √a3

+ ...... + √an − 1
− √an

−d

= Lt
n → ∞

d
n

√an
− √a1
d

= Lt
n → ∞

1
√n

√a1 + (n − 1)d − √a1
√d

= Lt
n → ∞

1
√d

a1
n

+ d − d
n −

√a1
n

= 1

√ ( )
√ ( )
√ ( )

( )
( √ )

(1 − 2)(1 + 2) + (3 − 4)(3 + 4) + ...... + (2021 − 2022)(2021 + 2022) + (2023)2 = (1012)m2n
⇒ (−1)[1 + 2 + 3 + 4 + ... + 2022] + (2023)2 = (1012)m2n
⇒ (−1) (2022)(2023)

2
+ (2023)2 = (1012)m2n

⇒ (2023)[2023 − 1011] = (1012)m2n
⇒ (2023)(1012) = (1012)m2n

WORKING SPACE
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-------------------------------------------------------------------------------------------------

Question98

If (20)19 + 2(21)(20)18 + 3(21)2(20)17 + ... + 20(21)19 = k(20)19, then k is equal to
________ :
[6-Apr-2023 shift 2]

Answer: 400

Solution:

-------------------------------------------------------------------------------------------------

Question99

Let SK
1 + 2 + ... + K

K  and 
n
∑

j = 1
Sj

2 = n
A(Bn2 + Cn + D), where A, B, C, D ∈ N and A has

least value. Then
[8-Apr-2023 shift 1]

Options:

A. A + B is divisible by D

B. A + B = 5(D − C)

C. A + C + D is not divisible by B

D. A + B + D is divisible by 5

Answer: A

⇒ m2n = 2023
⇒ m2n = (17)2 × 7

m = 17, n = 7
m2 − n2 = (17)2 − 72 = 289 − 49 = 240

Ans. Option 4

S = (20)19 + 2(21)(20)18 + ...... + 20(21)19

21
20

S = 21(20)18 + 2(21)9(20)17 + ....... + (21)20

Subtract

1 − 21
20

S = (20)19 + (21)(20)18 + (21)2(20)17 + ...... + (21)19 − (21)20

−1
20

S = (20)19
1 − 21

20
20

1 − 21
20

− (21)20

−1
20

S = (21)20 − (20)20 − (21)20

S = (20)21 = K(20)19  (given) 
K = (20)2 = 400

( )

( ) [ ( ) ]
( )

WORKING SPACE
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Solution:

-------------------------------------------------------------------------------------------------

Question100

Let an be the n th  term of the series 5 + 8 + 14 + 23 + 35 + 50 + .... and Sn =
n
∑

k = 1
aK .

Then S30 − a40 is equal to
[8-Apr-2023 shift 2]

Options:

A. 11260

B. 11280

C. 11290

D. 11310

Answer: C

Solution:

Sk = k + 1
2

Sk
2 = k2 + 1 + 2k

4

∴
n
∑

j − 1
Sj

2 = 1
4

n(n + 1)(2n + 1)
6

+ n + n(n + 1)

= n
4

(n + 1)(2n + 1)
6

+ 1 + n + 1

= n
4

2n2 + 3n + 1
6

+ n + 2

= n
4

2n2 + 9n + 13
6

= n
24

[2n2 + 9n + 13]

A = 24, B = 2, C = 9, D = 13

[ ]
[ ]
[ ]
[ ]

Sn = 5 + 8 + 14 + 23 + 35 + 50 + ... + an
Sn = 5 + 8 + 14 + 23 + 35 + ... + an

────────────────────────────
O = 5 + 3 + 6 + 9 + 12 + 15 + ... − an
an = 5 + (3 + 6 + 9 + .. . (n − 1)  terms )

an = 3n2 − 3n + 10
2

a40 = 3(40)2 − 3(40) + 10
2

= 2345

S30 =
3

30
Σ

n = 1
n2 − 3

30
Σ

n = 1
n + 10

30
Σ

n = 1
1

2

=

3 × 30 × 31 × 61
6

− 3 × 30 × 31
2

+ 10 × 30

2

S30 = 13635
S30 − a40 = 13635 − 2345
= 11290(  Option (3))

WORKING SPACE
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-------------------------------------------------------------------------------------------------

Question103

If f (x) = (tan 1∘)x + loge(123)
xloge(1234) − (tan 1∘)

, x > 0, then the least value of f (f (x)) + f f 4
x  is:

[10-Apr-2023 shift 1]

Options:

A. 2

B. 4

C. 8

D. 0

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

( ( ) )

Let a, ar, ar2 be three terms of GP
Given : a2 + (ar)2 + (ar2)2 = 33033
a2(1 + r2 + r4) = 112.3.7.13
⇒ a = 11  and 1 + r2 + r4 = 3.7.13
⇒ r2(1 + r2) = 273 − 1
⇒ r2(r2 + 1) = 272 = 16 × 17
⇒ r2 = 16
∴ r = 4 [∵r > 0]

Sum of three terms = a + ar + ar2 = a(1 + r + r2)
= 11(1 + 4 + 16)
= 11 × 21 = 231

f (x) = (tan 1)x + log 123
x log 1234 − tan 1

Let A = tan 1, B = log 123, C = log 1234
f (x) = Ax + B

xC − A

f (f (x)) =
A Ax + B

xC − A
+ B

C Ax + B
CX − A

− A

= A2x + AB + xBC − AB
ACx + BC − ACx + A2

= x(A2 + BC)
( A2 + BC.

= x

f (f (x)) = x

f f 4
x

= 4
x

f (f (x)) + f f 4
x

AM ≥ GM
x + 4

x
≥ 4

( )
( )

( ( ) )
( ( ) )

WORKING SPACE
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-------------------------------------------------------------------------------------------------

Question109
Let a, b, c and d be positive real numbers such that a + b + c + d = 11. If the
maximum value of a5b3c2d is 3750β, then the value of β is
[11-Apr-2023 shift 2]

Options:

A. 55

B. 108

C. 90

D. 110

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question110

= 109 − 1
5

1 − 1
5109

1 − 1
5

= 109 − 1
4

1 − 1
5109

= 109 − 1
4

+ 1
4

× 1
5109

S = 5
4 109 − 1

4 + 1
4.5109

16S = 20 × 109 − 5 + 1
5108

16S − (25)−54 = 2180 − 5 = 2175

( ( ) )
( ) )

( )

( )

Given a + b + c + d = 11
(a, b, c, d > 0}
(a5b3c2d ) max. = ?
Let assume Numbers -
a
5

, a
5

, a
5

, a
5

, a
5

, b
3

, b
3

, b
3

, c
2

, c
2

,

We know A.M. ≥ G.M.
a
5 + a

5 + a
5 + a

5 + a
5 + b

3 + b
3 + b

3 + c
2 + c

2 + d

11 ≥ a5b3c2d
55 ⋅ 33 ⋅ 22 ⋅ 1

1
11

11
11

≥ a5b3c2d
55 ⋅ 33 ⋅ 22 ⋅ 1

1
11

a5 ⋅ b3 ⋅ c2 ⋅ d ≤ 55 ⋅ 33 ⋅ 22

max(a5b3c2d) = 55 ⋅ 33 ⋅ 22 = 337500
= 90 × 3750 = β × 3750

β = 90
Option (C) 90 correct

( )
( )

WORKING SPACE
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-------------------------------------------------------------------------------------------------

Question112
Let s1,  s2,  s3, .......,  s10 respectively be the sum to 12 terms of 10 A.P. sm whose
first terms are 1, 2, 3, ..., 10 and the common differences are 1, 3, 5, .........., 19
respectively. Then 

10
∑

i = 1
 si is equal to

[13-Apr-2023 shift 1]

Options:

A. 7260

B. 7380

C. 7220

D. 7360

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question113

The sum to 20 terms of the series 2.22 − 32 + 2.42 − 52 + 2.62 − ........ is equal to
_______.
[13-Apr-2023 shift 1]

an = Sn − Sn − 1 = n2 + 3n
(n + 1)(1 + 2)

− (n − 1)(n + 2)
n(n + 1)

⇒ an = 4
n(n + 1)(1 + 2)

⇒ 28
10
∑

k − 1

1
ak

= 28
10
∑

k − 1

k(k + 1)(k + 2)
4

= 7
4

10
∑

k − 1
(k(k + 1)(k + 2)(k + 3) − (k − 1)k(k + 1)(k + 2))

= 7
4
⋅ 10 ⋅ 11 ⋅ 12 ⋅ 13 = 2 ⋅ 3 ⋅ 5 ⋅ 7 ⋅ 11 ⋅ 13

So m = 6

Sk = 6(2k + (11)(2k − 1))
Sk = 6(2k + 22k − 11)
Sk = 144k − 66
10
∑
1

Sk = 144
10
∑

k = 1
k − 66 × 10

= 144× 10 × 11
2

− 660

= 7920 − 660
= 7260

Answer: 1310

Solution:

-------------------------------------------------------------------------------------------------

Question114

Let a1, a2, a3, .... be a G. P. of increasing positive numbers. Let the sum of its 6 th 

and 8 th  terms be 2 and the product of its 3rd  and 5 th  terms be 1
9. Then

6(a2 + a4)(a4 + a6) is equal to
[13-Apr-2023 shift 2]

Options:

A. 2

B. 3

C. 3√3

D. 2√2

Answer: B

Solution:

(22 − 32 + 42 − 52 + 20  terms ) + (22 + 42 + .... + 10  terms )
− (2 + 3 + 4 + 5 + .... + 11) + 4[1 + 22 + ... . .102]

− 21 × 22
2

− 1 + 4× 10 × 11 × 21
6

= 1 − 231 + 14 × 11 × 10
= 1540 + 1 − 231
= 1310

[ ]

a3 ⋅ a5 = 1
9

⇒ ar2 ⋅ ar4 = 1
9

⇒ (ar3)2 = 1
9

⇒ ar3 = 1
3

 . . . (i)

a6 + a8 = 2

⇒ ar5 + ar7 = 2
⇒ ar3(r2 + r4) = 2

⇒ 1
3r2(1 + r2) = 2

⇒ r2(1 + r2) = 2 × 3
⇒ r2 = 2 ⇒ r = √2

a = 1
3× 1

r3

= 1
3× 1

2√2
= 1

6√2
6(a2 + a4)(a4 + a6)

⇒ 6(ar + ar3)(ar3 + ar5)

WORKING SPACE
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Answer: 3

Solution:

-------------------------------------------------------------------------------------------------

Question166

Let 1
16, a and b be in G. P. and 1

a, 1
b, 6 be in (a) P., where a, b > 0. Then, 72(a + b) is

equal to .........
[2021, 16 March Shift-II]

Answer: 14

Solution:

Given, set {11, 8, 21, 16, 26, 32, 4}
By observation, we can say that
AP = {11, 16, 21, 26, ...}
GP = {4, 8, 16, 32, ...}
5m + 6 = 4.2n − 1

5m + 6 = 2n + 1

So, (2n + 1 − 6) should be a multiple of 5 . The unit digit of 2k is 2, 4, 6, 8. So, when 6 is subtracted from 2n + 1, the possible
unit digits will be 6, 8, 0, 2. Only 0 is divisible by 5. Hence, 2n + 1 unit digit has to be 6 .
2n + 1 = 24, 28, 212, 216...
As, 216 will not be a 4 digit number, so, common terms = {16, 256, 4096}
∴ Number of common terms = 3

 Given, GP = 1
16

, a, b

⇒ a2 = b
16

 and given, AP = 1 ∕ a, 1 ∕ b, 6
⇒ 2

b
= 1

a
+ 6

⇒ 2
16a2 = 1

a
+ 6

⇒ 1
8a2 = 1 + 6a

a
⇒ 1 = 8a(1 + 6a)
⇒ 48a2 + 8a − 1 = 0
⇒ (4a + 1)(12a − 1) = 0
⇒ a = −1 ∕ 4  or 1 ∕ 12
As per the question, a > 0
∴ a = 1 ∕ 12
b = 16a2 = 16⋅ 1

144
= 1

9

∴ 72(a + b) = 72 1
12

+ 1
9

= 6 + 8
= 14

( )

WORKING SPACE
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If three distinct numbers a, b, c are in G.P. and the equations ax2 + 2bx + c = 0 and
d x2 + 2ex + f = 0 have a common root, then which one of the following statements
is correct?
[April 08, 2019 (II)]

Options:

A. d
a , e

b, f
c  are in A.P.

B. d , e, f  are in A.P.

C. d , e, f  are in G.P.

D. d
a , e

b, f
c  are in G.P.

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question240
For x ∈ R, let [x] denote the greatest integer ≤x, then the sum of the series

− 1
3 + − 1

3 − 1
100 + − 1

3 − 2
100 + ⋅s + − 1

3 − 99
100  is

[April 12, 2019 (I)]

Options:

A. -153

B. -133

C. -131

D. -135

Answer: B

[ ] [ ] [ ] [ ]

Since a, b, c are in G.P.
∴b2 = acc
Given equation is, ax2 + 2bx + c = 0
⇒ax2 + 2√acx + c = 0 ⇒ (√ax + √c)2 = 0

⇒x = − c
a

Also, given that ax2 + 2bx + c = 0 and d x2 + 2ex + f = 0 have a common root.

⇒x = − c
a  must satisfy d x2 + 2ex + f = 0

⇒d ⋅ c
a

+ 2e − c
a

+ f = 0

d
a

− 2e
√ac

+ f
c

= 0 ⇒ d
a

− 2e
b

+ f
c

= 0

⇒ 2e
b

= d
a

+ f
c
⇒ d

a
, e

b
, f

c
 are in A.P.

√

√
( √ )

WORKING SPACE


