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Sequences and Series

Questionl

Leta; =1andforn > 1,an11 = 3a, + % Then > > (a, — =) is equal to
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Answer: 2
Solution:
1 N 1 ((n +1)2 - nZ)
a —a N
n+1 2 n ( T 1)2 n2(n T 1)2
a, 2
Opy1 = —/ + )

f;( l)_fjb (1;)_%__2

Question2
Suppose a, b, c arein A.P. and a2, 2 bz, c?arein G.P.Ifa<b <canda+b+c=1,
then 9 (a? + b2+ c?) is equal to
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Answer: 9



Solution:

1
a:b—d,c:b+d,;&b:§é4b4:a2c2

4t = (b= d)(b+d)]?

4 1 41 242 22 1
— == £4? — = — g dlsd - - =0=27d" - 6d>~1=0
81 (9 ) T8l 8 9 47 9 27 7

1
d?=1/3=d=+——=(asa>h>c)

V3
g(aubzﬂazg{(;_%)i(;)Z(;ﬁ)jzg[gg}zmz

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 R —~ (a, b), then a® + b? is equal to
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Answer: 90

Solution:

Product of first three terms is 27.

Let the terms be a /7, a, ar.

(a/r)(a)(ar) =27 =a’=2T=a=3
SumS=2+3+3r=3(r+1+1).

Find the range of the sum

ThesumS:3(%+1+r).

Using the Arithmetic Mean-Geometric Mean (AM-GM) inequality for r + % :
Ifr >0,thenr++ >2508 >3(2+1) =9.

Ifr <0, thenr+4 < 2,508 <3(-2+1) = -3
The possible values for the sum are (—oo, —3] U [9, 00).
This is expressed as R — (—3,9).

Thus, a = —3 and b = 9.

The final value is a® + % = (~3)% + 9% = 9 + 81 = 90.

Question4



If Z ( | ) = %, where p and q are positive integers such that gcd(p, g) = 1, then

p + q is equal to .
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Answer: 976
Solution:

Given

25

> (Fmr) = %

r=1

The expression ¢ 4+ 72 + 1 can be factored using a completion of squares technique:
2 4l= (r4+2r2+1) —r2= (r2+1)2—r2

Using the difference of squares formula, a? — b* = (a — b)(a + b) :

rtrriil= (r2—7'+1) (r2+7’+1)

Split into Partial Fractions

Now, let's rewrite the general term 7, :

T = Fomeem

We can express the numerator 7 in terms of the factors in the denominator:
(rP+r+1)—(r2—r+1)=2r

So,r = L[(r? +7+1) — (r* — r 4 1)]. Substituting this back:

T — 1 1) — (rf—r+1
T 2

(r2—r+1)(r2+r+1)

=i _1 1
T.= 2 {rz—r—k—l r2+r+1:|

Evaluate the Telescoping Sum

Let f(T) = ﬁ

1 A 1 1
Note that f(r+1) = (12— ()41 .= P42rtl—r—141  r24rtl-

Our sum becomes: § = & %[f(r) — fir+1)]
r=1

Expanding this:
e Forr=1:f(1)- f(2)
e Forr=2:f(2)— £(3)

Forr = 3: f(3) — f(4)

Forr = 24: f(24) — f(25)

Forr =25 : f(25) — f(26)



Result of summation: iﬁ:[f(r) — flr+1)] = f(1) — f(26)

r=1
So,
S = 5[f(1) — £(26)]
Calculate the Final Value

«f) =g =1

1 1 1
£(26) = —; - -
252 +25+1 6254+25+1 651

S_l ) 1'] 1/651—1\ 650
2 651 | 2 651 2% 651
_ 3%
© 651
325 = (5)% x 13 and 651 = 3 x 7 X 31 they share no common factor ged(325,651).= 1

So p=325and ¢ = 651."p+ g = 325 + 651 = 976

QuestionS
n 6 A\ 9
Isz:1 a, = 6n3, then kzl (574 )" is equal to .
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Answer: 91

Solution:

ai+az+ - +an =60

To get a formula for one term, write the sum up to n + 1 terms:
ar+as+ -+ an + ani1 = 6(n+ 1)3

Now subtract the first equation from this to isolate a4 1:

ani1 = 6(n +1)% —6n?

Use the identity 3 — 33 = (z — y)(22 + 2y + y?) withz = n + Land y = n:
=6((n+1)=n)((n+1)>+n*+n(n+1))

Since (n + 1) — n = 1, simplify the bracket:

ant1 = 6(1)(3n% + 3n +1)

So, replacing n by n — 1 gives.a formula for ay:
an=6(3(n—1)2+3(n~1)+1)

Now simplify inside:

=6(3(n*—2n+1+n—1)+1)



Combine terms:
=6(3(n?—n)+1)
So we get:

a, =6(3n% —3n+1)

Now compute a;1 — aj, using the formulas:

6./ 6(3k2 13k +1)—6(3k2—3k+1) | 2
> 36
k=1

Inside the bracket, cancel common parts:

26: (ﬂ)z _ ikQ  6xTx13 gq
= k=1 3
Question6

For the functions f(0) = atan®6 + Bcot? §, and
g(0) =asin? 6 + Bcos?0,a > B>0, let 0min f(6) = max g(6). If the first term

<0<5 0<f<m
of a G.P. is (%) , its common ratio is (%) and the sum of its first 10 terms is
o ged(m, n) = 1, then m + n is equal to ¢
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Answer: 1279

Solution:

For

f(0) = atan? 0 + Bcot? 0

and

g(6) = asin’® 6 + Bcos? 6, a>B>0
we are given that

mingp< 3 f(#) = maxo<g<x 9(6)-

We will first find these two values.

1. Minimum value of f(0)

Let

z = tan? 6.

Since 0.< 6 < 5, we have z > 0.
Then

29_ 1 .1
cot 9——tan20 =\



So
f(0) =az + g
Now use the standard result for z > 0:

aw—i—% 22\/@.

Hence,
ar + g > 2+/ap.
Therefore,

min f(6) = 2\/53.
2. Maximum value of g(6)

We have

g(6) = asin® 6 + Bcos?f.

Using

cos?f =1 —sin? 6,

we get

g(6) = asin® 6 + B(1 — sin? §)
=B+ (a— p)sin? .

Since a > 3, the coefficient of sin? 6 is positive. So g(#) is maximum when
sin?6 = 1.

For 0 <. < , this happens at 6 = Z-.
Thus,

max g(0) = B+ (a — B) = a.
3. Use the given condition

Given

min f(6) = max g(6),
so

2\/ @ = a.

Now square both sides:
4af = a?.

Since o > 0, divide by a:

48 = a.
So,
a=4p.

4. G.P. data

First term:

a =

&
I
gl&
I
[\

Common ratio:



_ 28 _ 281
T=% S H T3
So the G.P. is
2,1, %, %,...

5. Sum of first 10 terms

Fora G.P,

S0 =
Now simplify:

 ——
— 1024
S = 2 =

2

=2-2 (1~ 131)

_ 4. 1023
=4 151

4092

1024

1023
256 °

So,

m __ 1023
n — 256 °

Hence,
m +n = 1023 + 256 = 1279.

Therefore, the answer is

1279

Question7

Let aq,as,as,...be a G.P. of increasing positive terms such that as - a3 - a4 = 64
and a; + a3 + a5 = %. Then a3 + a5 + ay is equal to :
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Options:
A.

3256

3252



3248
D.
3244

Answer: B
Solution:

aQ-ag-a4:64

2 a-ar=64
N

= a=4
813
a1+a3+a5:T
4 1
Z—-i-4—0—47'2=ﬁ
72
Letr? =t

28t* — 785t + 28 = 0
(28t —1)(t—28) =0
1
= t=28, —
28
7% = 28(-.: G.P.is increasing )
as + Qs + ar

=a+ar’ +art =17 (a+%+r2)
T

=28 x %

— 3252

Question8

Letai, 5, 555+ ., 5 bea G.P.of common ratio % Ifa; +ay+...+ay =62,

then a; is equal to:
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Options:

A.

V21

2(v/2-1)

2242

2(2 —/2)



Answer: B

Solution:

a2 _ 83 _ a4 > o 1

2a1  2a2 2a3  2ay /3

cla1,a2, a2, ... a1 are in G.P. With common ratio V2
10 ai ((\/5)10 — 1)

LY = =62 = a1 = 2(V2 - 1)
i=1 V21

Question9

If the sum of the first four terms of an A.P. is 6 and the sum of its first six terms is
4 , then the sum of its first twelve terms is
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Options:

A.

-26

B.

-20

C.

224

D.

22

Answer: D
Solution:

a+(a+d)+(a+2d)+ (a+3d) =6
2a +3d =3

6a +15d =4

d=-5/6

a=11/4

Siz = % [2 (%) +11x (—5/6)} = 22

Question10

n
Let > a; = an? + fn.If a;g = 59 and ag = 7ay, then a + Bis equal to :
k=1
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Options:
A.

3

D.
12

Answer: B

Solution:

n
Let S, = Y ar = an® + fn
k=1

a1 +ay+as+a,+...a,=an®+fn

Since the sum S, is a quadratic expression in 7 with no constant term then the sequence ay, is in A.P (arithmetic progression).
Then nth term of the sequence can be found using the formula

an = Spn — Sn-1

a, =an®+ fn—[a(n — 1)% + B(n — 1)]
=om,2—|—ﬂn—[a(n2—2n+1)+ﬂn—ﬂ]
—an’+pBn—an’+2an—a—pPn+pB

=ay=P0—a+2an—(1)

It is given that a19 = 59, substitute n = 10 in equation (1).
ap =B —a+2a(10) = 59

= 19a + 8 =59— (2)

also, ag = Ta; (given)

substitute n = 6.and n = 1 in equation (1).
B=a+2a(6) =7(8—a+2a(1))
=1lla+fB=Ta+ 78

=4da =60
=>2a=38=a= %

Substitute o = % in equation (2)

19(%)+5:59

= 578+ 28 =118



= 594 =118

=18 =2

Anda =% =32 =3

So, value of a + =3+ 2 =5.

Questionl1

Consider an A.P.: ay,a9,...,a5;a1 > 0. Ifas —a; =
n 17

> a; =225, then }_ a; is equal to

i=1 i=1
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Options:
A.

238
136

476
D.
952

Answer: A

Solution:

Given ag,as, ... a, are in A.P;a; > 0

Let d be the common difference of this A.P.

Sod = as — a1 = —3 (given)
o 2 525 1
Itis given that ° a; = %5~ and a, = Ja1
=1
caitastazd . a, =222

Using sum of n terms of A.P'S,, = 3 (a; + a,,)

= o+ da) <

= bain =525 x 4
ain =420 — (1)

Also using formula for general term



a, =a;+(n=1)d

:>%a1 =a;+(n—-1) (—%)
=m-1)3=a - ta=3
n=a;+1-—(2)

Substitute in equation (1)

ar (a1 +1) = 420

=al+a; —420=0

= a? + 2lay —20ai — 420 =0

= a1 (a1 +21) —20(a; +21)=0
= (a1 +21) (a1 —20) =0

Sincea; > 0soa; =20

17
Tofind 3 a; = a1 +as+...a17
i=1

Sum of 17 terms = 4 [2a1 + (17.— 1)d]

1

:77 2><20+16><—%
17 17

= —[40—-12]| = — x 2
2[0 ] 2><8

=17 x 14 = 238

Question12

Let 729,81,9,1,... be a sequence and P,, denote the product of the first n terms
of this sequence.

40
If2 )] (Pn)% = 3;—;1 and gcd(a, §) =1, then
n=1

a + Bis equal to
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Options:
A.
73
B.
74
C.

75



D.
76

Answer: A

Solution:

729,81,9,1,... is a sequence in G.P. Can be written as 93,92 91 90 %, (%)2, .ot
P, is'product of first n term

P, = (9%)(9%)(9")..-
P, = 93+2+140+(-1)+(-2)...

Clearly power of 9 are in A.P. with first term = 3

common difference = =1

So, sum of first n terms of this A.P. = {2 X 3+ (n —1)(—1)]
= 46-n+1]= 4(7=n)

So, P, = (9)2("-™

It is given that

40
*—1
n=1

38

Solving
40 40 40
M ()= D@ =y o
n=1 n=1 n=1
40 s 7—m 40 . ; 40 /1\"

9 ) =33 "=3 <—>
> 272 (3

<3

HONORON

1 1
=37 [G.P. with first term = 3 common ratio = E}

_37X1{L%>4°]

3 1—-+%

40 3901 40
n _ge [T\ 801
Z (Pn) =3 ( ) - 2.333

2
n=1 3

333 38
Comparing a = 40, 8 = 33
g.c.d(40,33) =1
Soa+p=40+33="73

40 40 «a
w830 _1 32_1

2) (P = -

n=1

Question13

Letai,a2,as,as be an A.P. of four terms such that each term of the A.P. and its
common difference [ are integers. If a1 + a2 + a3z + a4 = 48 and
a1a9a30a4 + 14 = 361, then the largest term of the A.P. is equal to
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Options:

A.

27

B.

24

C.

23

D.
21

Answer: A

Solution:

It is given that a1, as, a3, a4 are in A.P with.common difference [.

four terms in A.P are (a — 3d), (a — d), (a + d), (a + 3d) common difference | = 2d = d = +

J, 8 g
soar=a 2,a2_ a 5

SO |
as=a 2,a4f a >

It is given that a1 + a2 + a3 + a4 = 48

L LA T
a 5 a D) a 2 a 2—

=4a =48 = a =12

also, ajazasaq + 1* = 361

3l l ! 3\,
= (12—7> (12—5> (12+5> (12+ 7) +1* =361

12 92\ .,

9
= 20736 — 32412 — 3612 + 1—614 +1* =361

= 2314 — 3601% + 20375 = 0
multiply both side by %.
514 = 11521% + 65200 = 0

using quadratic formula

j2— Lo (1152)2—4x5 x 65200,
N 2x5




1152+ v23104 1152+ 152

l2
= 10 10
e 1152 + 152 1152 —152
o 10 ’ 10
e 1304 1000
10 7 10
1304
=244
= 0 00

Since [ is integer so [ = £10

Ifl=10

ay=12— 3 x10=-3
ap=12—-3'=7
az=12+ 3 =17

ar=12+3x10=27

Ifl = <10

a; =124 2 x10 =27
ay =12+ =17
az=12—-12 =7

a; =123 x10= -3

So, numbers are same but in reverse order therefore, largest term of A.P is 27.

Question14

The common difference of the A.P.: a1, a9, .., a, is 13 more than the common
difference of the A.P.: b;,bs,...,b,.If b3y = —277,b43 = —385 and a;zg = 327,
then ay is equal to
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Options:

A.

21

B.

19

C.
24
D.
16

Answer: B

Solution:

Find common difference of second A.P.



It is given that bg; = —277, byz3 = —385

Let dp is common difference of second A.P.

b3y = by +30d, — — — (1)
by = by +42d, — — —(2)
Subtract (1) from (2)

byz = b3y = (42 — 30)d,
385 - (<277) = 12d,
108

d = —
T 12 5

Find the common difference ( d, ) of the first A.P.
The problem states that d, is 13 more than dp, :

d, = dy+13
dy=-9+13=4

Calculate a
We are given azg = 327. Using the formula a,, = a; + (n —1)d, :

327 = ay + (78 — 1)(4)
327 = a, + (77)(4)
327 = ay + 308
a; =327 — 308 = 19

Questionl5

o
The value of > (—1)**! <%> is
k=1
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Options:
A.

e/2

1/e

Answer: D

Solution:



&, K(k+1
S — g(_l)k-&-l%

First, let's simplify the expression inside the summation. We can cancel out the & in the numerator with the k in k! :

R+1) _ k(D) el
ey = (o R (S B

Now, we rewrite the numerator (k + 1) in'terms of (k — 1) to further simplify the fraction:
k4+1=(k—1)+2

Substituting this back into the expression:

kbl (k=D+2 k1 b2
&—D1! — “(G—D! — (k=1 (&—1)!
For the first part, (k 1) ﬁ (valid for k> 2). So, the general term aj becomes:

ar = (*1)]ﬁLl ﬁ + ﬁ}

Expand the Series

o0

Let's apply the summation ) to both parts. Note that for k = 1, the term 1/(k — 2) ! is effectively 0 because the factorial of a
k=1

negative integer is infinite in the denominator.

Using exponential expansion(Taylor series expansion for e” :)

Evaluate the Summations

k+1

Z
Letn = k—2.Whenk =2,n = 0. When k — 0o,n — oo. The exponent becomes k+1 = (n+2)+1=n+3.

n+3

M8

= (DT GR= 1 () = -
n=0

n=0

k+1

Letm = k—1. When k = 1, m = 0. When k — oco, m — oo. The exponent becomes k+1 = (m+1)+1=m +2.

X (_1)ymt2 1m
=2 = a1 G 0. () = 2
Required S

§=,%% =

Questionl6

6 10-1 10-2 10-22 10-2% . .
st 35 T 5 + 3 T ...+ 35 isequalto:
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Options:
A.

226

225

Answer: A

Solution:

_ 6 . 101 102 . 1022 10-2%
Let S= 45+ 50+ 32+ 40+ + 15

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

' 10-2° 10-2! 10-22 10-2%
S = 325 + 324 + 3% +-- 31

We can factor out ?}TOS :

10 2! 22 224
! j— — — DRI
5= 325 <1+ 3-1 ¥ 3-2 Tt 324)
10

r_ 0. q0 1 ql 2 92, .. 24 924
5_325(2 3%+2' -3 +2%.3° ... 42%.3%)
10 24 10 24
§'= g 223" =35 L 6"
k=0 k=0

Calculate the sum of the GP

24
The series Y 6* is a geometric progression with first term @ = 1, common ratio 7 = 6, and n = 25 terms.
k=0

The sum formula is S,, = a T::ll :
24
Z 6" 62%—1 6%—1
= %1 — 5
k=0

Substituting this back into S’ :

/ 10 ( 6®-1 2 2 2.6% 2
S = (T) = F (6 -1) = 3 -

Since 6% = (2 - 3)% = 2%.3% :

' 2.2%.3% 2 2 2 2 2
S = 3% —W=2'25—W=26—3Ts

Find the total sum S :

Now, add the first term % backto S’ :



§= Gera®_

2. o)
[ Note that, % = 372 = 325]

= 8§ = 0+ 2% o = 2%

Questionl7

Let the arithmetic mean of 1 and ; be -, a > 2. If o is such that a, 4, o, b are'in

A.P., then the equation az? ~ az + 2(a — 2b) = 0 has :
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Options:
A.

one root in (1,4) and another in (=2,0)

B.

one root in (0, 2) and another in (—4, —2)

C.

both roots in the interval (—2,0)

D.
complex roots of magnitude less than 2

Answer: A

Solution:

The arithmetic mean of % and % is 1%'

1 1
ats 5
2~ 16

SA
o]t

1
=t

atb _ 5
:>ab_8

= 8(a+0b) =5ab ...(7)
a, 4, a, barein A.P. Let the common difference be d.
o (A)d=a+d=—=d=4—a
o Blha=a+2d=a+2(4—-a)=8—-a
0o (C).b=a+3d=a+3(4—a)=12—-2a
Solve for a, b, and

Substitute b = 12 — 2a into equation (1) :



8(a + 12—2a) = 5a(12 — 2a)
8(12 —a) = 60a — 10a®
96 — 8a = 60a — 10a?
10a* — 68a + 96 = 0
5a% — 34a + 48 =0

2 —_—
34+4/34°-4(5)(48) 3441156060 _ 34+14

2(5) = 10 =710

Using the quadratic formula: @ =

a= ‘11—3 =48, a= % = 2 (Discarded because the problem states a > 2 )

Witha =4.8: a=8-48=3.2, b=12-2(48)=12-9.6=2.4
Analyze the Quadratic Equation
The given equation is az? — az + 2(a = 2b) = 0. Substitute the values:

3.22% — 4.8z +2(3.2 —2(2.4)) = 0
3.2z2 — 4.8z +2(3.2-4.8) =0
3.2¢% — 4.8z ~3.2=0
222 — 3z —2=10

Factorise (2z +1)(z —2) =0
The roots are = 2 and = = —0.5.

Looking at the options: Root z = 2 lies in the interval (1,4). Root z = =0.5 lies in the interval (-2, 0).

Questionl8

Let A be the set of first 101 terms of an A.P., whose first term is 1 and the common
difference is 5 and let B be the set of first 71 terms of an A.P., whose first term is 9
and the common difference is 7. Then the number of elements in A N B, which are
divisible by 3, is :
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Options:
A.

4

D.
7

Answer: B

Solution:



Understand Set A

Set A consists of the first 101 terms of an A.P. with the first term a = 1 and common difference d; = 5.
The n-th term of this A.P. is given by the formula:

a, =a+(n—1)d;

Therefore, the last term (101st term) of Set A is:

a1 =1+ (101 —-1) x5=1+100x% 5 =501

So, A ={1,6,11,16,21,...,501}.

Understand Set B

Set B consists of the first 71 terms of an A.P. with the first term b = 9 and common difference dy = 7.
The m-th term of this A.P. is:

by, = b+ (m —1)dy

Therefore, the last term (71st'term) of Set B.is:

b1 =9+ (71 —1) X 7=9+4+70 x 7 =499

So, B ={9,16,23,30,...,499}.

Find the elements in AN B

The elements common to both sets A and B will themselves form an A:P.

From the initial terms listed above, we can easily see that the first common term is 16.

The common difference of this new A.P. will be the Least Common Multiple (LCM) of the common differences of the two original
sets:

Common difference of AN B = LCM(5,7) = 35
The k-th term of the common sequence is given by:
Cr=16+(k—1)35
Since a common term must exist in both sets, it cannot be greater than the smallest of their last terms. Thus, Cj; < min(501,499).
16 + (k — 1)35 < 499
35(k —1) <483
k-1<48
k—1<138
Since k must be a positive integer, the maximum possible value for (k' — 1) is 13. Thus, k < 14.
There are altogether 14 common terms-in'4 N B.
Find elements in A N B divisible by 3
We want to find terms C), that are divisible by 3, which means:
Cr =0 (mod 3)
16 + 35(k— 1) =0 (mod 3)
Since 16 =3 x5+ 1 = 16 =1 (mod 3)and 35 =3 x 1142 = 35 =2 (mod 3), we can simplify:
14+2(k—1)=0 (mod 3)
Checking the first few integer values for k:
o Ifk=1:142(0) = 1 (Not divisible by 3)
o Ifk=2:1+2(1) =3=0 (mod 3) (Divisible by 3)

o Ifk=3:14+2(2) =5=2 (mod 3) (Not divisible by 3)



The condition holds true when k = 2. Because we are operating in modulo 3, the values of k that satisfy this condition will form an
A.P. with-a common difference of 3.

Thus, the valid values of k within the range 1 < k < 14 are:
ke {2,58,11,14}
Counting these, there are exactly 5 valid values of k.
For confirmation, the terms are:

o Fork=2— 51

o Fork=15—156

o Fork =8 — 261

o For k=11 — 366

o Fork =14 — 471
All 5 of these terms are common elements between the sets and are completely divisible by 3.
Correct Answer:

Option B

Question19

1_3 13+23 13+23+33 .
The sum - + “-5- + 555 - + ... upto 8 terms,is:
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Options:
A.
70
B.
71
C.
72
D.
73
Answer: B
Solution:
S ek A e S (%)2
T14345 4. +(@2r—1) 12
_r’42r+1

4



r=1
SHZ% (r* +2r+1)
1[nn+1)(2n+1) n(n+1)
- 2
4[ 6 + 5 +n
1[{8x9x17

1
= 720447248 =71

Question2(

Letai,a2,as,... be an A.P. and g; = a1, g2, g3, . . . be an increasing G.P. If
a; = az + g2 =1 and a3 + g3 = 4, then a9 + g5 is equal to:
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Options:
A.
81
B.
76

C.

62

D.
55

Answer: D

Solution:

Let the common difference of the given A.P. be d and the common ratio of the given G.P. be r.
From the general formulas for the n-th term of an A.P. and a G.P., we know:

a,=a;+ (n=1d

gn = ga1 L
We are given that g1 = a1 anda; = 1.

Thus, the first term of both the A.P. and the G.P. is 1. So, g; = 1.
Next, we are given the first relationship:

as+gs =1

Using our formulas, we can write the second terms as ag = 1+ d and g2 = 1 - r = r. Let us substitute these values into the given
equation:

(1+d)+r=1



Subtracting 1 from both sides, we establish a relationship between d and r:
d+r=0 —= d=—r

We are also given a second relationship:

az+g; =4

Again, applying the n-th term formulas, we have the third terms as a3 = 1+ 2d and g3 = 1.- r> = 2. Substituting these in the
equation gives:

(1+2d)+7r2=4

Now, let us substitute d = —r into this equation to form a quadratic equation-in terms of :
1+2(—r) +7r2 =4

rP—2r41-4=0

r2—2r—3=0

Let us factorize this quadratic equation by splitting the middle term:

r2=3r+r—-3=0

r(r—3)+1(r—3)=0

(r—3)(r+1)=0

This gives us two possible values forr: r = 3 or r = —1.

The problem clearly states that the G.P. is an increasing sequence. Since the first term g; = 1 is positive, anincreasing sequence

requires the common ratio to be strictly greater than 1. Therefore, we reject r = —1 and take the valid value:
r=3

Since d = —r, we find the common difference of the A.P.:

d=-3

Now, we are asked to find the value of a;g + gs5. Let us find a1y and g5 individually.
For the 10th term of the A.P.:

alo =a1+ (10— 1)d

ap = a1 + 9d

ap =1+9(=3)

a10:1—27:—26

For the 5th term of the G.P::
g5 =qir’"

g5 = gir'

g5=1-(3)*

g5 = 81

Finally, adding these two values together:
ayg+9g5 = —26+4+81 =55

Therefore, the value of a9 + g5 is 55.
Correct Answer:

Option D: 55

Question21



The first term of an A.P. of 30 non-negative terms is 1—??. If the sum of this A.P. is
the cube of its last term, then its common difference is:
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Options:
A.

3
87
B.

25
83

C.

15

29

D.

5

29

Answer: A

Solution:
To solve this problem, we will use the standard formulas for an Arithmetic Progression (A.P.) as taught in the NCERT syllabus. Let
us break down the information given in the question step by step.
Given:
1. The number of terms in the A.P. is n.= 30.
10

2. The first term is @ = 5 -

3. All the terms in the A.P. are non-negative.
4. The sum of the A.P. is equal to the cube of its last term.
Let the common difference of the A.P. be d and the last term (which is the 30th term) be [.
The formula for the n-th term of an A.P. is:
l=a+ (n—1)d
l=42+(30—1)d
b=4 +29d - (Equation 1)
The formula for the sum of n terms of an A.P. when the first and last terms are known is:
Sy = H(a+1)
For n = 30, we substitute our known values:
S30. = % (% + l)
S50 =15 (2 +1)
S30 = 50 + 151

According to the problem, the sum of this A.P. is equal to the cube of its last term. So, we can write:



S30 =13
Now, substitute the value of S3q into this equation:
50 + 151 = I3
Rearranging the terms to form a standard cubic equation, we get:
I 151~ 50 =0
To find the roots of this cubic equation, we can use the trial and error method for integer values.
Let us check I = b:
(5)3 — 15(5) — 50 = 125~ 75 — 50 = 0
Since | = 5 satisfies the equation, (I — 5) is a factor.
Now, we can factorise the cubic polynomial completely:
13 — 5124 51 — 251 + 10l — 50.=0
12(1—5)+5l(l—5)+10(l=5) =0
(1—5)(1*+51+10)=0
This gives us two parts:
1.l-5=0=1=5
2.2+51+10=0
For the quadratic equation {2 4 51 + 10 = 0, the discriminant is:
D = (5)? — 4(1)(10) = 25 — 40 = —15
Since the discriminant is negative (D < 0), this part has no real roots. Therefore, the only real solution for the last term is:
l=5
Now, substitute [ = 5 back into Equation 1 to find the common difference d:
5=% +29d

Subtract % from both sides:

— 10
29d =5 — 1%

— 15610
294 = 15210
29d = 2

Now, divide both sides by 29:

_ 5
d_3x29
_ 5
d_87

Thus, the common difference of the given A.P. is 85—7. 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

10 .
anl (%) is equal to:
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Options:

A.

65

B.

130

220

D.
440

Answer: B

Solution:

9 = 210 528

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

We will simplify the general term using partial fractions.

Step 1: Use the standard identity

1 _ 1 ( T 1 )
n(n+1)(n+2) — 2 \ n(n+1) (n+1)(n+2)
So,

528 _ 1 1 1
n(nt1)(nt+2) — 528 3 <n(n+1) - (n+1)(n+2)>
_ 1 1
= 264 (n(nJrl) - (n+1)(n+2) )

Hence,

o 10 1 1
S = 264 Enzl (n(n+1) - (n+1)(n+2)>

Step 2: Write a few terms

s=zﬁ4[<rz—Tw+(w—ﬁ)+<3+4—4—%5>+---+(ﬁ—raz)

Now the middle terms cancel out telescopically.

So we get

Take LCM:
1 _ 66
2 = 132

So,



1 _ 66=1 _ 65
132 132 132

% _
Therefore,
S=264- 5
§=2-65=130
130

So, the correct option is Option B.

Question23

Let the sum of the first n terms of an A.P. be 3n? 4 5n. Then the sum of squares of
the first 10 terms of the A.P. is:
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Options:
A.

10220
12860

15220
D.
19780

Answer: C

Solution:

Given,

Sn =3n%+5n

where S,, is the sum of the first n terms of the A.P.
To get the nth term, we use

an =Sy —Sp-

So,

Sp_1=3(n—-1)2+5(n—1)
=3(n*—2n+1)+5n—5
=3n?2—-6n+3+5n—5

=3n2-—n-2

Now,



a, = (3n245n) — (3n2 —n—2)

a, =6n+2

So the terms of the A.P. are:

8, 14, 20,...

Now we need the sum of squares of the first 10 terms:
:L(]:l(6n +2)?

Expand:

(6n + 2)2 = 36n2 + 24n +4

So,

Saa(bn+2)2 =36, n?+243,0 n+430 1

Now use the standard sums:

10 11
o n2 _ 10 161 21 385

10 -
olin= 10211 =55

wi1=10
Substitute:
36(385) + 24(55) + 4(10)
= 13860 + 1320 + 40
= 15220

So the correct answer is

15220
Option C

Question24

LetAq, Ay, A, ... ... , A 39 be 39 arithmetic means between the numbers 59
and 159. Then the mean of Ays, Aog, As; and Aseis equal to :
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Options:
A.

129
136

131.50



D.
134

Answer: D
Solution:

Since there are 39 arithmetic means between 59 and 159, the full arithmetic progression has
59,41, Ay, Ag, ..., Agg, 159

So total number of terms is

39+2 =141

Hence, the number of intervals-is

41 —-1=140

Therefore, the common difference is

_ 159-59 _ 100 _
d= 25> =" =25

Now the terms are:

A; =59+25=615

In general,

Apn =59 +n(2.5)

Now find the required terms:

Ags = 59 + 25(2.5) = 59 + 62.5 = 121.5
Ass =59+ 28(2.5) = 59 + 70 =129
A3z =59+ 31(2.5) =59 + 77.5=136.5
Az =59 + 36(2.5) = 59+ 90 = 149

Now their mean is

Azs+Ass+As1+Asze 121.5+129+136.5+149
4 - 4

536
=27 =134
So the correct answer is:
134

Hence, Option D is correct.

Question25

If the sum of the first 10 terms of the series

1 2 3 4 .om _ .
s W ag Nimiast 1o T o3 - .is 7 ged(m,n) = 1, thenm + n is

equal to :
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Options:



256

264

276
D.
284

Answer: C

Solution:

The given series is

1+z11-14 + 1+z2x-24 + 1+i-34 t+--

So the general term is

T

We need the sum of the first 10 terms:
S0 =30 5w

Now factor the denominator:
1+4rt=(2r2 —2r + 1)(2r2 +2r + 1)

So,

»
1+4rd

r
(2r2—2r+1)(2r’+2r+1)

We now try to split it:

T 1 1 1
(2r2—2r+1)(2r2+2r+1) ~— 4 <2r272r+1 27‘2+2r+1)

Check:

1 1 _ 1
4\ 2r2—2r+1 2r242r+1

Taking LCM,

1 (2r%4-2r+1)—(2r2—2r+1)
T4 (202 =2r41)(2r242r+1)
SN, 4r

T4 (2r2-2r+1)(2r2+2r41)

.
(2r2—2r+1)(2r2+2r+1)

Correct.

Also note that

22+ 2r+1=2(r+1)2-2(r+1)+1
So if we define

ar,=2r —2r+1

then



2r2 +2r+1=a,

Hence,

r_1(1 _ 1
1+4rt = 4\ a, a1
Therefore,

110 (1 1
S10 = 4 r=1 (aT - ar_l)
This is a telescoping series:

_1(i_ 1
Sl[) 4 (al a“)

Now compute:

a1 =2(1)2-2(1)+1=1
and

atr=2(11)% — 2(11) +1 =242 — 224 1 = 221

m =55 n =221

So,

m +n =55+ 221 = 276
Hence, the correct answer is:

276

So, Option C is correct.

Question26

The sum 1 + 1 (12 +2%) + +(1% 4 2% + 3%) ... upto 10 terms is equal to :
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Options:
A.

130

155



315
2

D.

325
2

Answer: C
Solution:

1 2 2 2
T“:H(l 422+ .. +1?)

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

Tn:%[2n2+3n+1]

Ty

Sn=3T, = %[22112 +3%n + %1]

STy — 1[2_ nn+1)@n+1) | 3nm+1) +n}

6 6 2

1[/2x10x%x11x21 3
1= L[ B )

Question27

Consider the quadratic equation
(n? - 2n+2)z? — 3z.+ (n? — 2n + 2)2 = 0,n € R. Let a be the minimum value

of the product of its roots and 5 be the maximum value of the sum of its roots.
Then the sum of the first six terms of the G.P., whose first termis o and the
common ratio is %, is :
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Options:

A.

61

37

B.

D.

1093
729

Answer: C



Solution:

For the quadratic equation

(n2 —2n+2)w2 — 3z + (n2—2n—|—2)2 =0,

let us first compare it with the standard quadratic form
az’+bxr +c=0.

So,

a=n?—-2n+2, b= -3, c:(n2—2n—|—2)2.
Now rewrite a in a simpler form:
n?—2n+2=(n—-1)2+1.

Hence,

a=n-1)>2%+1.

Since (n — 1)2 > 0, we get

a>1.

Now, for a quadratic equation, by Vieta’s formulas:

b
o Sum of roots = ——
a

c
o Product of roots = —
a

So here,

Sum of roots = £

and

Product of roots = “72 =a.

Therefore,

Product of roots = (n — 1)% + 1.

So the minimum value of the product is clearly
a=1,

attained when n = 1.

Now the sum of roots is

N
(n—1)2+1°

Since the denominator is minimum when (n — 1)? = 0, the maximum value of the sum is

So we have
a=1, B£=3.
Now the G:P. has
o firstterma =a =1

. a 1
o commonratior = — = g

We need the sum of first six terms:



6

— A=
56 =a —_r

Substitute the values:

6
1-(3)
Se=1- —7
3
Now,
1\6 _
(i) — 729
and
1L _ 2
l-3=3
Hence,
- B _ 728 3
_ 729 0 729 __ (28 3
S = —7" =% = 7292
3 3
So,

_ 1092 __ 364
S6= T35 = a3

Therefore, the required sum is

364
243 |

So the correct option is

orinc)

Question28

Leta =3+4+8+49+ 13+ 14+ ... upto 40 terms. If (tan §) T» is a root of the
equation 2> + z — 2 = 0,8 € (0, %), then sin® 8 + 3 cos B is equal to :
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Options:

A.

2

@

ENEN]

a

no Jort

o

(][5

Answer: A



Solution:

T.Aseriessumisdefined: a =34+ 44+8+94+13+14+..... L4

2. (tan B) 1% is a root of the quadratic equation &% + @ — 2 = O where 8 € (0, &
3. To evaluate the expression sin® 8 + 3 cos® 3

S =344 +834+9+13 14+ . 0 tio

=T+17T427T+..... +Ty

= 2{(2)" (7) +420< 1)~ (10)}

=(10) - (14 + 190) = 2,040...... (2)

Equation (i) gives the value of & = 2, 040 :

(tan ) ¥ = (tan §)im —tan?g...... (i)

Now letus solve the quadratic equation 22 +a'— 2 = 0

it —2=0=>2z’42r—2—-2=0=>(z+2)(z<1)=0

P q
-2 11

—
o

where p and q are the roots

We have derived in equation (#7) (tan 8) @ = tan® 8 which is also a root of the equation 22 2 — 2 = 0
From the pair of roots we get tan? B=1=tanf = +1As tan? B = 0 always
Be(0,L)=>tanf=1=>p8=12

-—t»si112,8+3c032,3=si.n2§+3c032§:(%)+(%):2

Question29
The roots of the quadratic equation 322 ~ pz 4+ ¢ = 0 are 10" and 11" terms of

an arithmetic progression with common difference % If the sum of the first 11
terms of this arithmetic progression is 88 , then ¢ — 2p is equal to .
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Answer: 474

Solution:



11
Sn'= (20 + 10d) = 88

a+5d=38

3 1
a—8—5><5—§
Rootsare

1 3

1 3 31
Tllfa—FlOd*E—'—lOXE—?

31 59
D T T = =

2 2

177

2
3 =T10XT11:7X312217
q =651
q—2p

=651 — 177

=474

3
P
q

Question30

The interior angles of a polygon with n sides, are in an A.P. with common
difference 6°. If the largest interior angle of the polygon is 219°, then n is equal to
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Answer: 20

Solution:

%(2a+ (n—1)6) = (n —2)-180°
an+3n? — 3n = (n—2)-180° ...(1)

Now according to question

a+(n—1)6°=219°
=0 =225°""6n° ...(2)

Putting value of a from equation (2) in (1)
We get

(2250~ 6n*) +3n” — 3n = 180n — 360
=2n% < 42n - 360 = 0
=n2—14n—-120=0

n = 20, —6 (rejected)

Question31



Let ay,as,. ., a4 be an Arithmetic Progression such that
ai + (a5 +ay+ai5+ ...+ a2020) + Q9924 = 2233. Then
a1—|—a2—|—a3—|—...—|—a2024isequalt0 .

JEE Main 2025 (Online) 29th January Evening Shift

Answer: 11132
Solution:

ap + ag + ajo + o + ag020 + aA9024 — 2233
In an A.P. the sum of terms equidistant from ends is equal.

a1 + @024 = a5+ Q2020 = Q10 + 82015 - - - - -
= 203 pairs
= 203 (al + 02024) = 2233

Hence,

2024
Sop2a = 5 (a1 + ag024)

=1012 x 11
=11132

Question32

. 4-1 4.2 4.3 e I
If the sum of the first 10 terms of the series -+ + 557 + 1 5 + ...+ 5

where gcd(m,n) = 1, then m + n is equal to
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Answer: 441
Solution:
4.1 4.2 4.3
1+41%4 1+42* 14434
_ 4r , 4r
Tl 4rt T Art 4P 41 — 4r2
B 4y
(2r2 +1)% — (2r)?

4r
T =
T(2r2 —2r4-1) (2r24-2r + 1)




(2r2 +2r+1) — (2r* —2r+41)
(2r2 —2r+1)(2r24+2r+1)

Y= <r2+(11"1)2 > 7“”(’1"“)2)

iT_ 1 L L
L 02 + 12 12 4+ 22 12 4922 22 4 32

r=1
1 1
92 +10%2 102+ 112
PR
N\ 221
20
221
. m4n =220+ 221
= 441
Question33

Let aq,a2,as3, ... be a G.P. of increasing positive terms. If a;a; = 28 and
as + a4 =29, then ag is equal to:
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Options:

A. 812

B. 784

C. 628

D. 526

Answer:'B

Solution:

First, let us denote the first term of the G.P. by a1 = A and the common ratio (which is > 1, since the G.P. is increasing) by 7. Then
the terms are:

ar=A, ar=Ar, a3=Ar?, as=Ar3, as=Art, ag= Ar5, ...
We are given:

ai-as = 28, 1.e.

A (Art) = A%1 = 28. (1)

as +ay =29, 1.

Ar 4+ Ar® = A(r+1%) = 29. (2)

We want to find ag = Ar®.

1. Solve for r

From (1):



At =28 = A*=2
From (2):

A(r+r3):29 — =2

r+r8

Plug A from (2) into (1). After some algebra (or by a systematic approach), one finds that
rP=28 = r=+28 =27

(since > 1, we take the positive root).

2. Solve for A

From (2), using r = 2v/7:

r 41 =27 + (2V7)3 =27 + 56y/7 = 58+/7.

Hence,

~ 29 _ 1
7 58VT T
3. Find ae

ag = Arf = -1 x (27,
Compute (2+/7)°. First, (2+/7)% = 28; thus
(2V7)% = (2V7)* - (2V/7) = 784 x (2V/7) = 1568V/7.

Therefore,

ag = 2—\1/7 -1568v/7 = 128 (since v/7 cancels) = 784.

Answer: ag = 784.

Hence, the correct option is Option B.

Question34

Suppose that the number of terms in an A.P. is 2k, k € N. If the sum of all odd
terms of the A.P. is 40 , the sum of all even terms is 55 and the last term of the A.P.
exceeds the first term by 27, then Kk is equal to:
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Options:

A. 8

B. 6

C.4

D.5



Answer: D
Solution:

a1,a2,03y. ... , A2k — A.P.

k k
D an1 =40, ag =55a — a1 =27
r=1 r=1

k k
5[231 + (k — 1)2 d} = 40, 5[2&2 + (k — 1)2 d] = 55,

27
T 2%k—1
40 55
=~ —_(k—1)d=-"—"—-k%
aq k ( )d k d
15 27 15
k=5
Question35

If the first term of an A.P. is 3 and the sum of its first four terms is equal to one-
fifth of the sum of the next four terms, then the sum of the first 20 terms is equal
to
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Options:
A.—120
B. —1200
C. —1080
D. —=1020
Answer: C
Solution:

The first term, a = 3

Common difference, d

The formula for the sum of the first n terms of an A.P. is:
Sn=%[2a+ (n—=1)d]

Given:

S1="3(Ss — S4)

This implies:

58, =83—8S5; = 65,=S;

Substituting the sum formulas:

6-3[2x3+(4—1)d] =3[2x3+(8—1)d]



Simplifying:

6 x 2[6 + 3d] = 4[6 + 7d]
12(6 4 3d) = 4(6 + 7d)
72 + 36d = 24 + 28d
36d —28d =24 -T2

8d = —48

d=—-6

Now, to find Ssq:

Sao = 212 X3 + (20 ~ 1)(—6)]
Sao = 10[6 + 19%x (—6)]
Sy0 = 10[6 = 114]

Sao = 10 x (—108)

Sa0 = —1080

Thus, the sum of the first 20 terms is —1080.

Question36

Let S, = % + % + % + 2% +... upto n terms. If the sum of the first six terms of

an A.P. with first term -p and common difference p is 1/ 2026 S,,5, then the
absolute difference betwen 20" and 15" terms of the A.P. is
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Options:

A. 20

B. 45

C.90

D.25

Answer: D

Solution:

To find the value of Sap2s5, calculate the partial sum

2025 1 2025 1 1
Su =23 sy = 2 (5= 71
n=1 n=1

This series is telescopic, meaning most terms cancel out with each other:
_ (1 _ 1 11 1 1
- (T _§)+(§ A\ ?)“'"'"" (2025 - 2026)

Simplifying the expression, we find:



-1 _

_1 _ 2025
1 2026

=1 L _— 2025
=1 2026 2026

Now, evaluate \/ 2026 - Sop25:

2026 - 22% — /2025 = 45

For the arithmetic progression with the first term —p and common difference p, the sum of the first six terms is given by:
$[—2p +(6—1)p] = 3(5p) = 15p

Given that:

15p =45

We find:

p=3

To determine the absolute difference between the 20" and 15" terms of the A.P., compute:

|Azg = As| = [(—p +19p) — (—p + 14p)|

Substituting the value of p:

= |18p —13p| = |5p| =5 x5 =25

Thus, the absolute difference is .

Question37

H7=5++(+a)+ 5 (5+2a)+ = (5+3a)+ ...oonn., oo, then the value
of ais:
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Options:

A 1
B. 1
C. 3
D.6

Answer: D

Solution:

1 1
LetS:5+7(5+a)+§(5+2a)+...

s Loy Ltay+ o




Question38

In an arithmetic progression, if S,y = 1030 and S5 = 57, then S5y — Sy is equal
to :

JEE Main 2025 (Online) 24th January Evening Shift

Options:
A. 525
B. 505
C. 510
D. 515

Answer:D

Solution:

Let a & d are first term and common diff of an AP.

4
Sy = 70[2a+ 39.d] =1030 ... (1)

12
Sp =5 2a+11d] =57 ...(2)

by (1) & (2)
7 3

a = —E d= 5

- Sy —Sip = 32_0[2a+29 dl - %zawd]

= 20a—390d

=515

Question39

Let T, be the r™ term of an A.P. If for some m, T\, = 2—15, Ty = %, and
25 2 m

20> T, =13,then5m ) T, isequalto
r=1 r=m

JEE Main 2025 (Online) 28th January Morning Shift
Options:
A. 98

B. 126



C. 112
D. 142

Answer: B

Solution:

To solve this problem, we start by analyzing the terms of an arithmetic progression (A.P.) where:
Tp =5

1
Tos = 35

25
205 T, = 13
r=1

The formula for the 7 term of an A.P. is:
T,=a+(r—1)d

Given:

Twm=a+(m~1)d= 5 (Equation 1)

Tos = a+ 24d = 55

The sum of the first 25 terms (Sg5) is given by:
Sas = 2 x (2a + 24d)

Substituting into the equation for the sum:

20 x £ x (2a -+ 24d) = 13

This simplifies to:

1

@ = %00

Substituting @ = == into Ty; = a + 24d = 5, we find:
= 4+ 24d = &

24d = 35 ~ =5

1=

Using Equation 1 again:

1 ome1 1
500 T 500 — %5

m o 1
500 ~ 25
m = 20
2m
Now to find 5m > T
r=m

5m =5 x20 = 100

40
T = 22—1 X (Too + Tuo)
r=20

Since m = 20, the summation covers terms from T5q to Ty, and:

40
100 x S T, = 126
r=20



2m
Therefore, 5m > T, = 126.

r=m

Question40

Let (a,) be asequence such that ap = 0,a; = 5 and
100

2ay,,9 = bay1 —3a,,n=0,1,2,3,.... Then >_ a; is equal to
k=1

JEE Main 2025 (Online) 28th January Morning Shift

Options:

A. 3aj90 + 100
B. 3a1p0 — 100
C. 3agg9 — 100

D. 3ag9 + 100

Answer: B
Solution:

1
a0:0,a1:§

20n+2 = bant1 — 3an
2z — b +3=0=>2=1,3/2

Soan = A" + B(g)
n=0 0=A+B }A:—l
n=1 1+=A+3B/B=1

3 n
Sa,=-1+4 (=
=1+ (3)

:ﬁiak = 2(—1) + <;>k

= —100+

Sy

=3- (amo) —100

Question41

For positive integers n, if 4a,, = (n2 + 9N+ 6) and S, = ) (aik), then the value
k=1
of 50752025 is :



JEE Main 2025 (Online) 28th January Evening Shift
Options:
A.

540
675

1350
D.
135

Answer: B
Solution:

n’?+5n+6
an = ——
4
| = 4
S :Sn: _— = —_—
" kZ:;ak zljk2+5k+6

- 1

507 (507)(4)(2025)
S2025 = ~—303028)

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 117 term is

JEE Main 2025 (Online) 29th January Morning Shift

Options:

A.



108

90

122

D.
84

Answer: B
Solution:

S3=3a+3d=054
=a+d=18
So0 =10(2a+194d)
= 10(36 +17d)
= 1600 < 10(36 + 17 d) < 1800
= 160 < 36 + 17d < 180
=124 <17d < 144

5 8

=>T7T—<d<8—
17 17

Common difference will be natural number
=d=8=a=10
=a11 =104+ 10x 8 =90

Question43
12 n

Let aj,as,a3;- .. bein an A.P. such that Y ay_1 = —=2aq,a; # 0.1 Y a =0,
k=1 k=1

then n is :

JEE Main 2025 (Online) 2nd April Morning Shift

Options:
A 18
B. 17
C. 11
D. 10

Answer: C

Solution:

Given:



12 72
Y a1 =—%al
k=1

This means:

a1 +a3+---+az3 = —75—201

Express each term in A.P.:

The general term of the A.P. is given by ar = a + (k — 1)d. Thus, for the odd indices:
a1+ (a+2d)+ (a+4d) + - -+ + (a + 22d)

Simplify the equation:

12a+2d(1+2+ -+ +11) = —Z2a

Use the formula for sum of an arithmetic series (first 11 terms):

1+2+4--+11 =12 — 66

So, the equation becomes:

12a + 2d(66) = —2a

12a + 132d = — 2a

Solve for the relationship between a and d:

132d = —%a —12a

132d = — 124
So,
a=—5d (i)

Second condition:
Yraar=0 = S,=0
52a+(n—-1)d] =0

2a = —(n—1)d (i)
Combine equation (i) and (ii):
Substitute a = —5d into equation (ii):
2(=bd) = —=(n—1)d
—-10d=—(n—1)d

Therefore:

n—-1=10

n =11

Thus, n = 11.

Question44

The number of terms of an A.P. is even; the sum of all the odd terms is 24 , the
sum of all the even terms is 30 and the last term exceeds the first by 2—21 Then the
number of terms which are integers in the A.P. is :

JEE Main 2025 (Online) 2nd April Evening Shift



Options:
A. 6
B.4
C.8
D10

Answer: B
Solution:

Let the number of terms be 2n

nd =6
(a+(2n+1)d)—a:%
éanfd:E

21 ?
:12—7:d

3

Sn=4
. Totalterms = 8

T1 + T3 + TS Tzn_1 =24
TZ + T4 -+ TE TZn - 30
Tp =)+ (Tg —T3) + . Mpp —T3p4) = 6

Question45

The sum 1+ 3 4 11 + 25 + 45 + 71 4. .. upto 20 terms, is equal to

JEE Main 2025 (Online) 3rd April Morning Shift

Options:
A. 7240
B. 8124
C. 7130
D. 6982

Answer: A

Solution:



T, = 3r2 = Tr + 5 using second order difference

20

> " (3r% — 7r 4 5) = 3%’ ~ 7%r + 5%(1)

r=1

3(n)(n+1)(2n+1) Tn(n+1)

= - — Bnyn= 20

6 2
= 7240

Question46

Let a1,a2,as,.... be a G.P. of increasing positive numbers. If asas = 729 and

1

ay +ay; = %, then 24 (a1 + as + a3) is equal to

JEE Main 2025 (Online) 3rd April Morning Shift

Options:
A. 128
B. 129
C. 131
D. 130

Answer: B

Solution:

We start with the given sequence a1, a2, as,
as-as =729

az + a4 = 1T11

Calculating using given conditions:
Using the sequence terms:

as=a-r% a5:a-r4,

Then:

... of an increasing geometric progression (G.P.). Two key conditions are provided:

as-as = (a-r?)(a-rt) = a®- 7% = 729 =272

It follows:

a-1m3=27 = as=a-r>=27 (i)
Using the second condition:

az +aq = 1711

Substituting ay = 27:

GQZ%—27

agza-r:% (ii)

Solving for r and a:

From equation (i) and (ii), we derive -2

r? = 421 _ 4 % 9= 36



Since the G.P:. is increasing, = 6.

Solve for a:

3.

Substituting r = 6 into @~ r = 4

3

_ 3 _1
a-6= = . a=31 =3

Nt

Calculating the requested sum:

The task is to find:

24(a1 + as + a3) = 24(a +ar + ar?)

Substitute the values:

=24 X (146 +6%) =3 x(1+ 6+ 36) = 3 x 43 = 129

Therefore, the value is 129.

Question47

The sum 1 + 1;!3 + 1+§’!+5 + 1+3;§5+7 + ... upto oo terms, is equal to

JEE Main 2025 (Online) 3rd April Evening Shift
Options:

A. 3e

B. 2e

C.4e

D. 6e

Answer: B

Solution:

The series given is:

1+3 14+3+5 143+5+7
1+ 432 g e 4

In general, the r-th term of the series, denoted as T, takes the form:

2

.
TT—F

To simplify 7)., we write it in terms of factorials:

_ v o r=D41 1 1
(-1 T (-1 T (r-2)! + (r—1)!

T,

Thus, the series can be expressed as:
[o¢]

[o¢)
1 1
E0=1 (¢t &)

r=1

This breaks into two parts:

Each part is-a well-known series. Specifically:



o0
3 (T_12)! = e, starting from the term where » — 2 = 0, which aligns with the expansion of e.

o0
3 (r—l1)! = e, for the terms starting where 7 — 1 = 0.

Consequently, the sum of the entire series is:

e+e=2

Question48

1+ 3452+ 7492 +...upto 40 terms is equal to

JEE Main 2025 (Online) 4th April Morning Shift
Options:
A. 40870
B. 41880
C. 43890
D. 33980

Answer: B

Solution:

1+3+524+7+9%+ ... upto 40 terms
(P57 +9%+.0) +(3+T7+11+..0)

— (i@k - 3)2> + ?[6 + (20 — 1)4]
k=1

20 20
:16;k2—24;k+9x20+10[82}

20 x 21 x 41 20 x 21
—16<%>—24( ; >+1000

=45920 — 5040 + 1000
= 41880

Question49

Let A ={1,6,11,16,...} and B = {9, 16,23, 30, . . .} be the sets consisting of the
first 2025 terms of two arithmetic progressions. Then n(A U B) is

JEE Main 2025 (Online) 4th April Morning Shift

Options:



A. 3814
B. 4003
C. 4027
D. 3761

Answer: D

Solution:

1% AP :1,6,11... =T,=85, —4
2 AP:9,16,23... =T, =2+ Tm

Let's find when they are equal for the first time:

fm—-4=2+7Tm
=bin—Tm==6
>n=4m=2

= 16 is the first term, common difference will be
LCM (di,d2) = LCM(5,7) = 35
= Common terms will be 16, 51, 86. ...

The last term of 1% A.P.
= Thy95 = 5 x 2025 —4 = 10121

= Common term must be less than that
= 35n — 19
= 356n — 19 < 10121 = 35n < 10140
=n < 289.7
=n = 289
= inn(AUB) =n(A) +n(B) —n(AN B)
= 2025 + 2025 — 289
= 3761

QuestionS0

Consider two sets A and B, each containing three numbers in A.P. Let the sum and
the product of the elements of A be 36 and p respectively and the sum and the
product of the elements of B be 36 and g respectively. Let d and D be the common
differences of AP's inA and B respectively such that D = d + 3,d > 0. If

% = 1, then p — q is equal to

JEE Main 2025 (Online) 4th April Evening Shift

Options:
A. 540
B. 450

C. 600



D. 630

Answer: A
Solution:

Let theterms'in Abe a1 — d,a1,a1 + d

and in B be a2 — D;a2,a3 + D

Now 3a; = 36
= a3 =12
and 3a, = 36
= a9=12

Now (12 — d)(12)(12+d) =p
and (12 — D)(12)(12+ D) =g
Also 22 = 19

p—q 5

= 129 =Tp

= 12(12 = D)(12)(12 + D) = 7(12 — d)(12)(12+ d)
= 12(9 — d)(12)(15 — d) = 7(12 — d)(12)(12 + d)
=12 (135 — d* — 6d) =7 (144 — d*)
=d=6,D=9

p=16x12 x 18 =1296

q="T56

p—q=>540

Questions1

If the sum of the first 20 terms of the series
4+3-12+14 4+3.224214 4+3-32434 44342444 T -
coprime, then m + n is equal to :

JEE Main 2025 (Online) 4th April Evening Shift

Options:
A.423
B. 421
C. 422
D. 420

Answer: B

Solution:

..-is >, where m and n are



3
>
3

.
:22”: 2 :2" (r2—0—2—|—r)—(r2+2—r)
(r2+2)24r2 (rP424r)(r¥+2—r)

520=2|:<%—i>+<%—%>+...:|
1 1
— ol =
(2 202+2+20)
(11
(3 13)
Qo W R
422x2 ) 422 211 n
m+n =421
Question52

Let 21,22, x3, x4 be in-a geometric progression. If 2, 7,9, 5 are subtracted
respectively from x, x5, T3, ©4, then the resulting numbers are in an arithmetic
progression. Then the value of i(mlmgmgm) is:

JEE Main 2025 (Online) 7th April Morning Shift
Options:

A. 18

B. 216

C. 36

D. 72

Answer: B

Solution:

Given the sequence x1, 5, Z3, 4 in geometric progression:

1 =a

Irg = ar
xr3 = ar?
z4 =ar’

When you subtract 2, 7, 9, and 5 from zy, x5, 3, x4 respectively, the sequence becomes an arithmetic progression. Thus, the new
sequence is:

a—2
ar— "7
ar? —9

ard —5



For these to form an arithmetic progression, the common differences must be equal, so:
(ar —7)=(a—2)=(ar®?—9)~(ar—17)

Simplifying gives:

alr—1)—-5=ar(r=1)—-2

a(r—1)(r—1)=-3 (i)

(ar = 17) = (a—2) = (ar® — 5) — (ar® — 9)

Simplifying gives:

a(r-1)-5=ar’(r—-1)+4

a(r—1)(r2=1) = -9 (i)

Using the ratio of equations (i) and (i):

a(r—1)(r2—1)
a(r—1)(r—1)

=5
r+4l1=3 —= r=2
Plugging back into equation (i):
a(l)(1)=-3 = a=-3

So, the sequence 1, s, T3, T4 is:

z; =3
Ty = —6
r3 = —12
xy=—24

. 1 S
The expression for ﬁ(xl - Ty - T3 - Dy) iS:

2 (=3)+ (-6) - (~12) - (~20)) = 216

Question53

If the sum of the second, fourth and sixth terms of a G.P. of positive terms is 21
and the sum of its eighth, tenth and twelfth terms is 15309, then the sum of its first
nine terms is :

JEE Main 2025 (Online) 7th April Evening Shift
Options:

A.

757

755

750



D.
760

Answer: A

Solution:

To solve this problem, we have to work with two equations derived from the geometric progression (G.P.):
ar + ar® +ar® = 21

ar’ + ar? +ar'! = 15309

From these equations, we can extract the terms:

Equation (1): ar(1 + 1% +1*) =21

Equation (2): ar(1 +r? +r*) = 15309

Now, divide equation (2) by equation (1):

ar’ _ 15309
ar — 21

From this division, we get:

% =729

Which implies:

r =23 (since both terms andratios are positive)

Using this value of r, calculate the sum of the first nine terms of the G.P. using the formula for the sum of a G.P.:

_ a@-1)
Sn= =7

Substitute known values:

a(3*—1) _ a(19683—1)
3-1 2

Given that 77 x (19683 — 1)/2 = 1x19682 .

_ Tx19682 _ 9841 __
O 91x2 T 13 T 757

Therefore, the sum of the first nine terms of the G.P. is 757.

Question54

Let a,, be the n'” term of an A.P.If S,, = a1 +as +as+...+a, = 700,a6 = 7
and S; = 7, then a,, is equal to :

JEE Main 2025 (Online) 7th April Evening Shift

Options:
A.

65



56

C.
70
D.
64

Answer: D

Solution:

Sum of n terms of an AP (Sy,): Si'= 5 [2a + (n — 1)d] where 'a' is the first term and 'd' is the common difference.
nth term of an AP (a,): a, = a + (n — 1)d

Given Information:

S,, = 700 (The sum of the first n terms is 700)

ag = 7 (The 6th term is 7)

S7 = 7 (The sum of the first 7 terms is 7)

Steps to Solve:

Use Sy to find a relationship between 'a' and 'd":

S; = %[2a+ (7—-1d] =7

120+ 6d) =7

2a 4 6d = 2

a + 3d =1 (Equation 1)

Use a¢ to find another relationship between 'a' and 'd':
ag=a+ (6 —1)d =7

a + 5d = 7 (Equation 2)

Solve the system of equations (Equation 1 and Equation 2) to find 'a' and 'd":
Subtract Equation 1 from Equation 2:
(a+5d)—(a+3d)=7-1

2d =6

d=3

Substitute d =3 into Equation 1:

a+3(3)=1

a+9=1

a=—8

Find 'n' using S,, = 700:

Sn = 5[2a 4+ (n — 1)d] =700

Z[2(=8) + (n — 1)(8)] = 700

n[=16 4+ 3n — 3] = 1400

n[3n — 19] = 1400

3n? — 19n — 1400 = 0



Solve the quadratic equation for 'n':

. —bt/B—dae
We can use the quadratic formula: n = W
. 19%+/(—19)2—4(3)(—1400)
- 2(3)
__ 19::+/361+16800
N = —
6
$E- 19:&\/617161
_ 194131
=76
We have two possible values for n:
_ 194131 150 _
n=="%===25
n= % = % = —5—36 (Since 'n' must be a positive integer, we discard this solution)
So,n =25

Find a,, (which is a5):
ays =a+ (256 —1)d
ass = —8+ (24)(3)
gy = —8 4+ 72

ass = 64

Therefore, a, = 64. The correct answer is Option D.

Questions5

o+ it e +...00 =5

then % is equal to :

JEE Main 2025 (Online) 8th April Evening Shift

Options:
A.
23
B.
14

C.

18



D.
15

Answer: D

Solution:

_ 1 % 71-_4 . .. -
= 35 X gz using (ii) .....cc..... (i1)

d 1 wt

a:%_l—fi x% [using (i) and (ii)]
6-1 15, =
o= = =~ op
16x9 " " 16x90 " 96
a % 16 x 90
Lo _ —15
t 96

1690

Question56

Sth

The number of common terms in the progressions 4, 9, 14, 19......., up to 25" term

and 3, 6,9, 12, up to 37t term is :
[27-Jan-2024 Shift 1]
Options:

A.

9

D.
8

Answer: C

Solution:



4,9,14,19, ..., upto 25 term
T,;=4+(25-1)5=4+120=124
3,6.9.12...., up to 37™ term

Ty, =3+(37-1)3=3+108=111
Common difference of [ series d, =5
Common difference of Il *_series d,=3

First common term =9, and

their common difference = IS(LCM?" of d, and d, ) then common terms are

9, 24, 39, 54, 69. 84, 99

Questions7

If

8=3+1@3+p)+ La+2p+ L3 +3p)+.. .5,
4 42 P

then the value of p is

[27-Jan-2024 Shift 1]

Answer: 9
Solution:
R
5= — 177 1 2
-
(sum of infinite terms of A.G.P = 2+ 47
=7 (1-rP

:%=4=)p=9

QuestionsS8

The 20" term from the end of the progression 20. 19

[27-Jan-2024 Shift 2]
Options:

A.

sl 173, . —1201
PN 4

“

is -



-118

-110

-115
D.
-100

Answer: C

Solution:

1
4

3 1
S, —129=
1 :

20,19
4

1
(185,17

This is A.P. with common difference

dl=—1—|— l:—é
4 1
1 1
=120 — 19—, 20
ry 4

This is also A.P.a= —129 41_1 and d= f_l

Required term =

—12941+(20—1)( f_I)

=-129- %+15— 3115

s

Questions9

If in a G.P. of 64 terms, the sum of all the terms is 7 times the sum of the odd terms
of the G.P, then the common ratio of the G.P. is equal to

[29-Jan-2024 Shift 1]
Options:

A.

7

B.



D.
6

Answer: D

Solution:

2 3 63
atartar tar +..Ta

=Ta+ ar +art... + ar&)

- a(l —rﬂ) _ Ta(l —rﬁd)
1—-r 1—r2

r==6

Question60

In an A.P., the sixth terms a6 = 2. If the ajajas is the greatest, then the common
difference of the A.P., is equal to

[29-Jan-2024 Shift 1]

Options:
A.

32
8/5

2/3

D.
5/8

Answer: B

Solution:



a;=2=a+5d =2
a,a,a;=a(a+3d)a+4d)
=(2-5d)2-2d)2-d)

f(d)=8—32d +34d” —20d +30d°— 10d°
F(d)=-2(5d ~8)(3d = 2)

_ + —_
2/3 8/5

Ln| 6o

Question61

If log.a, log.b, log.c are in an A.P. and log.a — log.2b, log.2b — log.3c¢, log.3¢c — log,
a are also in an A.P, then a:b:c is equal to

[29-Jan-2024 Shift 2]

Options:
A.

9:6:4

B.

16:4:1

C.
25:10:4
D.

6:3:2
Answer: A

Solution:



log,a. log b. log c are in A.P.

b’ = ac ......(I)

Also

loge( %),loge( i—i),loge( 30—0) arein A.P.
b_ 3

c 2

Putting in eq. (i) * = ax %‘b

a:b:e=9:6:4

Question62

If each term of a geometric progression ay, a5, a3,... with a; = 1/8 and a, # ay, is the
arithmetic mean of the next two terms and S;, =a; + ay +... + an, then S35 — Sygis
equal to

[29-Jan-2024 Shift 2]

Options:

_215
Answer: D

Solution:



Let» th term of the GP be "~ . Given,

r '$ 4 r+2
n  BASY m n+1
Pt =dayr Tar
2
Z=1+r
.

rz +r—2=0
Hence, we get,»=—-2(asrz 1)
S0, S,,— S, =-(Sum upto 20 terms) - (Sum upto 18 terms ) =T+ T,,

T+ Tyy=ar (1+71)

Putting the values a= % and r=-2;

—713

we get T+ Fyy=—2

Question63

Let Sa denote the sum of first n terms an arithmetic progression. If S, =790 and
S10 =145, then Sy5— S5 is :

[30-Jan-2024 Shift 1]

Options:
A.

395
390

405

D.
410

Answer: A



Solution:

Sj0= S12a+194]=790

2a+19d =79 ... (1)
10

Sy= 5 2a+9d]=145

2a+9d =20 .......... (2)
From (1)and (2) a=-8.d =5

15 5
Sy~ S5 = 12a+14d] - S[2a+4d]

15 5
= 2[~16+70] - 2[=16+20
51 1- 3l ]

=405-10

=305

Question64

Leta=1%2+4%2+82+ 132+ 192 + 262 +

55k + 40, then k is equal to

[30-Jan-2024 Shift 1]

Answer: 353

Solution:

a=1 +4+8%. .
t=a+bn+c

n

l=atb+te
4=4a+2b+c

§=0a+3b+e

o
=
o
=]
=
=
©
=
@
©
@
{xv]
I

0. ! 0,
da=3% (n"+3n=2)".8= 3% n
mn=1 n=1

10 .
da=p= 3 (61° +5n°— 12n+4) = 55(353)+ 40
ee

upto 10 terms and

/{j:

Mz

4
n

1 If4a=Pp=



Question65

Let a and b be be two distinct positive real numbers. Let 11" term of a GP, whose

first term is a and third term is b, is equal to pth term of another GP, whose first
term is a and fifth term is b. Then p is equal to

[30-Jan-2024 Shift 2]
Options:

A.

20

B.

25

C.

21

D.
24

Answer: C

Solution:

1" GP=t,=at,=b=ar’ =1’ =

® | o

= ar'’ = a(r‘::]n5 =a- ( g))

2G.P.=>T,=aT.=ar' =b

Question66



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

If 40 < ( Z S ) <42, then n equals
n(n+1)5,

[30-Jan-2024 Shift 2]

Answer: 9

Solution:

S, =3+7+11+...... 1 terms
= §(6+(H—1}4)=3n+2n2—2n
=2n+n
H A )
=2 YK+ YK
1 k=1 k=1

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

1 =

=2.

—n{n+l)[ ntl, %]

_ n(n+1)(4n+5)
6

6
=240 < S, <
n(n+ l)kzl

A0<4n+5<42
35<4n <37

n=>9

Question67

! 2 N\ 3
The sum of the series 1-3-1°+~1" 1-3.2°-2" 1-3.37+3" " yp to 10 terms is

[31-Jan-2024 Shift 1]
Options:

A.

45/109

B.

_ 45
109



C.

55/109

D.

_ 58
109

Answer: D

Solution:

General term of the sequence,

T
T = N~ 5 3
1-3r"+1

r

211
r

r

T = —
’ (r‘—r—l](r2+r—l}

1 l Bl
[ +r=1)=(r"—r—1)]
7o 2

T

W’ =r— 1){1‘2 +r—1)

1 1 _ 1
Y S ._]
rr—r—1 r+r-1

Sum of 10 terms,

R 8 (R B P
St 2L-1 100 100

Question68

Let 2"4, 8™ and 44" | terms of a non-constant A.P. be respectively the 15, 2" and

3" 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

960



990
D.
970

Answer:'D

Solution:

1+d, 1+7d.1+43d are in GP
(1+7d)Y. = (1+d)1+43d)
1+494 %+ 14d =1+ 44d +43d°
6d*—30d =0

d=5

S:

20
20 3

[2%1+(20—1)x3]

=10[2+95]

=070

Question69

Let3,a, b, ¢c bein A.P. and 3, a—1, b+1, ¢+9 be in G.P. Then, the arithmetic mean
ofa,bandcis:

[1-Feb-2024 Shift 1]
Options:

A.

4

B.

-1

C.

13

D.

11

Answer: D

Solution:



J.,aab.c— AP =33+d.3+2d.3+3d
3.a-Lb+1.c+9— GP =3.2+d, 4+2d. 12+3d
a=3+d  (2+d)Y=34+2d)

b=3+2d d=4,-2

c=3+3d

If d=4 GP =3.6,12.24

a=17

Question70

Let 3,7, 11, 15.....,403 and 2, 5, 8, 11, . ., 404 be two arithmetic progressions. Then
the sum, of the common terms in them, is equal to

[1-Feb-2024 Shift 1]

Answer: 6699

Solution:

3,7.11,15,..... 403
2.5.8.11......404
LOM(4, 3) = 12

11,23, 35, ..... let (403)
403 =11+ (m—1)x 12

392 _

—Z=n-1
12

33.66=n

n=33
Sum ?(22 1325 12)

= 6699




Question71

Let S, denote the sum of the first n terms of an arithmetic progression. If S;(=
390 and the ratio of the tenth and the fifth terms is 15 : 7, then S;5 — S5 is equal to:

[1-Feb-2024 Shift 2]
Options:
A.

800
890

790

D.
690

Answer: C
Solution:
S0 = 390

12—0[23 +(10-1)d] = 390

From (1) & (2) a=3&d =8

S

15 5
5755 = 5 (6+14x8) ~ 3(6+4x8)

15118 —5x38 _
2

790

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:

a, ar, ar” — G.P.

Sum of any two sides > third side
2 o2 2

atarFar,atar Far.artar Fa

For—1<0

e ( 1—21/5_ 1+2\/§]

For+l>0

always true
FH+r—1>0
re (e Y)Y )

Taking intersection of (1),(2)

-1+V5 1+\/5_]
2 T XN

re

Asr=1

1—@)

rE(l_. P

[¥]=1[-r]=-2

3[r]1+[-r]=1

Question73

2 2
For three positive integers p, q, r, X711 =y =2 "and r = pq + 1 such that

3, 3logyx, 3log y, 7log z are in A.P. with common difference % Thenr—p—qis

equal to
[24-Jan-2023 Shift 1]

Options:
A.2
B.6

C. 12
D.-6

Answer: A



Solution:

pqzzlogxk
qr=logyk
pzrzlogzk
logx =45 = Z...(1)
% Pq Pq
pq2 qz )
log z= 2= L ..
* pzr pr
pzr p2 3)
logy=*—= &=......
A
3,30, 300 74 jhAp
pq . q pr
3r 1
_—3: -_—
Pq 2
r= qu ...... (4)
6
r=pq+l1
Pqa=6...... (5)
r="7....(0)
2
3" _y
q

After solvingp=2and q=3

Question74

The 4™ term of GPis 500 and its common ratio is nil, m € N. Let S 'denote the

sum of the first n terms of this GP. If S, >S_+1and S, <S,+ %, then the number
of possible values of m is
[24-Jan-2023 Shift 1]

Answer: 12
Solution:

T,=500 where a= firstterm,

4

. 1
r= commonratio = — me€N
m

ar’ = 500
a _
—3—500
m
_on-1
Sn—Snfl—ar"
1
Sé>SS+1 and S7—Sé< >
a 1
S6*SS>1 —6< 5
m
ar >1 m’>10°
001 m>10
m



From (1) and (2)
m=11,12,13............. ;22

So number of possible values of m is 12

Question75
P22 +3% 00 to n t 9 .
If 1-3+2-5+3-7+...f?3p?o » e = 3 then the value of n is

[24-Jan-2023 Shift 2]

Answer: 5

Solution:

P+2°+3%. 4n’= ( @)2

1-3+2-5+3-7+...+n"+terms =

n n

S r2r+ 1))=Y 2 +1)
1 1

~ 2n(@n+D2n+1) | nnt D)
6 2

= 20 Doen+)+3)

nn+1) (“4n+5)

2 3
n’(n+ 1)*
L

5n(n+1) , (4n+5)
- 2 3 L

2
Sn(n+1) . 9@n+5)
2 3

= 15n(n+ 1) = 18(4n +5)
= 150%+ 15n = 72n + 90
=150 -57n-90=0=5n>=19n—-30=0
=(n-5)(5n+6)=0

:>n=_5—60r5

W

=

=>n=35.

Question76

Let A, A,, A, be the three A.P. with the same common difference d and having

their first terms as A, A +1, A +2, respectively. Let a, b, ¢ be the 7 th ,9 & , 17 th

a 7.1
terms of A, A, A;, respectively such that | 2 171 | +70=0
c 17 1

If a =29, then the sum of first 20 terms of an AP whose first term is ¢ —a—=b and



d

17> is equal to )

common difference is
[25-Jan-2023 Shift 1]

Answer: 495

Solution:

A+6d 7 1
2(A+1+8d) 17 1 | +70=0
A+2+16d . 17 1

=>A=-7 and d=6
~c—a—-b=20
S,, =495

Question77

For the two positive numbers a, b, if a, b and % are in a geometric progression,

while 1, 10.and | are in an arithmetic progression, then, 16a+12b is equal to

[25-Jan-2023 Shift 2]

Answer: 3

Solution:

T Z=20
b

=a+b=20ab, fromeq. (i) ; we get
= 18b”+b = 360b’
= 360b>—18b—1=0 {b+#0}

o

18324+ 1440
= p =| B FV324E]340
720
1841764
= - b >
b S b0
1
>b=—
2
g 11
== m T g

1 1
N 16a+12b=16x =+ 12x — =
ow, 16a b XS X12 3



Question78

Leta, a,, a,, .... 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

a,agtaaa,t+a,+a,isequalto

[29-Jan-2023 Shift 1]

Answer: 60

Solution:

a4-a6=9=>(a5)2=9=>as=3
&ag+ta; =24 =a+ar’ =24 (1+1r)=8=1=7
3

:oa:E

=>a1a9+a2a4a9+a5+a7:9+27+3+21 =60

Question79

Let {a } and {b }, k € N, be two G.P.s with common ratio r; and r, respectively
such thata, =b, =4 and r, <r,.Letc, =a +b ,kE€N.Ifc,=5and ¢, = % then

él ¢, —(12a,+8b,) is equal to__
[29-Jan-2023 Shift 2]

Answer: 9

Solution:

Given that
C, :ak+bk and a :bl =4
_ )
also a, = 4r1 a;= 4r1
_ 2, 2
b2 =4r, b3 =4r,

= _ _ _ 13
NOWCz—a2+b2—5and c,=a;+b, = =

=1+, = %and r12+r22= %
Hencerr, = gwhichgivesr =1 & r,= 3
12 8 1 2 2 4

k
Y —(12a,+8b,)

k=1"



- _4 4 _(§+ 2_7)
l=r, I-r, 32 2
=24-15=9
Question80
Leta,=b =1landa =a _ +(n—-1),b =b _ +a

T y ,then 27(28 —T) is equal to .

n=1%

n—1

2
[29-Jan-2023 Shift 2]

Answer: 461

Solution:
b, b b, b,
As, S= 7+ ?+ ...... + ?+ F
= §= ﬁ+ tﬁ+ ...... + &+ m
5 2 3 10 Sl
subtracting
= §= E+ ﬁ+ 2 + & %
3= 3 2t ) i
b, a, a a,
=S= 172—1+(3+; ........ +?)
S S_ Db, (a8 i
3= 350 Rl B o
subtracting
b, b
= S- Z1_ 10+ ( 4 %) +(i2+ %+...+ %)
2 2 2.2 22 2 2
.S ath, (b10+2a9)Jr T
2 2 Sl 4
b,,+2
=28 =2(a; +b)) - 0y, 5 a9)+T
2
(b, +2a,)
=2/25-T)=2%a, +b) -
Also, b —b _,=a
#b,—b, =a +a,+...+a,

= 1+2+4+7+11+16+22+29+37
= b, =130 As b, =1)

= 27(2S—T)=2%1+1)- (130 +2 % 37)

27— ¥:461

Question81

s Vn>2.IfS=

n=

2

1lO

s |

and



Ifa = — 2 _ thena, +a,+...... + a,_is equal to :
N 4n’—16n+15 172 2515 ¢4

[30-Jan-2023 Shift 1]
Options:

51

49
B. m

50
C 1

52

Answer: C

Solution:

Option (3)

Ifa = —2

4n*—16n+15
25

> ¥ an:Z
n=1

then a ta,t... <855
_ G2
4n*—16n+15
-2
4n*—6n—10n+15
-2
2n(2n-3)-5(2n-3)
-2
(2n—-3)2n-5)
R S SN
2n—-3 2n-—5
1 1

47 (3
50

=2
=2z

Question82
®© 3 _ 0
Let > = ((2n2111)!)+(((2213!)1)(n!) =ae+ 2+c, wherea,b,c € Zand e = 3 LThen a’—b+e

is equal to s
[30-Jan-2023 Shift 1]

Answer: 26

Solution:

2 n’(2n)!) +(2n—1)(n!)

= ()((2n)!)

SN S R
n=0 (Il*3)! n=0 (H*Z)!




3 1 < 1 Z 1
+ B —
nZ:O (n—-1)! nzo 2n—=1)! ngo (2n)!
1 1 1 1
=et+t3etet =|le— =)— (et —
etdete 2(e e) 2(e e)
1

e
sa’=b+c=26

=5e—

Question83

Leta, b, ¢c>1, a3, b and ¢ be in A.P., and log b, log a and log, ¢ be in G.P. If the

atdb+c

3 and the common

sum of first 20 terms of an A.P., whose first term is

difference is a‘fg“ is —444, then abc is equal to

[30-Jan-2023 Shift 2]

Options:
A. 343

B. 216

C. 34

D. 12

Answer: B

Solution:

Asa’ b’ & beinAP. »a’+c’ =207 .. (1)
logab, log ", log,® are in G.P.
. logb logc _ ( loga)2
loga logb logc
= (log a)3 = (log c)3 >a=c...(2)
From (1) and (2)
a=b=c

=-—74a
~=Tda=-444=>a=6
s abc=6>=216

Question84

The parabolas : ax’ +2bx + cy=0andd x> +2ex+f y = 0 intersect on the line
y=1.Ifa, b, c,d, e, f are positive real numbers and a, b, ¢ are in G.P., then
[30-Jan-2023 Shift 2]



Options:

A.d,e, fareinA.P.

s

B. (—1, , —arein G.P.
a C

clo

C. 31, are in A.P.

a 3

c'lo
O |

D. d, e, farein G.P.

Answer: C
Solution:
ax> +2bx +¢c =0

> ax’ + 2Vacx +c = 0('.'b2 =ac)

= (xVa #3c)’ =0

2. Yo

T
Now, dx*+2ex+f =0

¢ 5

C)+2e| X +f=0
=>d( ) 2¢ \/5] £

Question85

The 8™ common term of the series
S1=3+7+11+15+19+""

S,=1+6+11+16+21+...
is .
[30-Jan-2023 Shift 2]

Answer: 151

Solution:

Ty=11+(8~1)%20
=11+140=151




Question86

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

2,
Then
S = {x € R:tan '(Vf(x) +sin '(Vf(x) + 1)) = %} ‘
[31-Jan-2023 Shift 1]

1
2.

Options:

A. contains exactly two elements
B. contains exactly one element
C. is an infinite set

D. is.an empty set

Answer: A

Solution:

2
(xr3) = (v+3)
Y= %)
tan 'Vx(x + 1) + sin _1\lx2+x+1 =7n/2
0<x’+x+1<1
X +x<0...(1)
Also xX*+x>0...(2)
AxXtx=0=x=0,-1
S contains 2 element.

Question87
Letaa,,...... »a beinA.P. If a,=2a, and a, = 18, then
12 ! D { &
Va,, +\/_ \/_+\/_ " Na, +Va,
is equal to

[31-Jan-2023 Shift 1]

Answer: 8

Solution:



2a, =@, (given)

2(a; +6d)=a, +4d

a,+8d=0...(1)

a,+10d =18 ... (2)

By (1) and (2) we get a,=—72,d =9

ag=a,+17d.=-72+153 =81

18

a;,=a, +9d =9
Va —Va,_ Va_ —Va, a.—Va._
12( lld IO+ IZd 11 +.. 18d 17)
Va =Va ' 120-3)  12x6
12( 18d 10)_ 5 e
Question88

Leta,,a,a ... be an A.P. If a_ = 3, the product a,a, is minimum and the sum of
its first n terms is zero, then n! —4a
[31-Jan-2023 Shift 2]

a(n +2) is equal to :

Options:

A. 24

D.9

Answer: A

Solution:

até6d =3...(1)

Z =a(a+3d)
=(3-6d)3-3d)
=18d°-27d +9
Differentiating with respect to d
=36d—-27=0

=>d= % from (1) a= %3,(2: minimum )

_n 3\ _
Now, S_= §(f3+(n71)1) =0
=>n=>5
Now,
n! *4an(n+2) =120 -4(a,)

=120-4(@a+ (35— 1)d)

:120—4(‘73+34- ( %))

:120_4( 762102)

=120—-96=24




Question89

The sum

12-2.3%+3.5 - 4.7 +5.9"—........

[31-Jan-2023 Shift 2]

Answer: 6952

Solution:

Separating odd placed and even placed terms we get

S=(1.17+3.57+....15- (29)) — (232 + 4.7*
..+ 14.027)°

8 7
S= Y (2n-1)(4n-3)*— 3 (2n)(4n—1)
n=1 n=1

Applying summation formula we get
=29856—22904 = 6952

Question90

The sum to 10 terms of the series 1

[1-Feb-2023 Shift 1]
Options:

A
B. 2

c. 2%

D. 28

Answer: B

Solution:

A -+l

T
/ 20+ 12+ 1)

1 1

=>T = [ -

\ Por+l Pdrl

1

S
3

(S}
N— N~ N~
— o/ o/ N =
= W= =] =
|
|~
[E—

|
Hl’“‘
w
—

1 + 2

3

12+ 1+2%+2¢

1+3%+3*



Question91

Leta, =8,a,a;, ....a_bean A.P. If the sum of its first four terms is 50 and the

39,44
sum of its last four terms is 170 , then the product of its middle two terms is

[1-Feb-2023 Shift 1]

Answer: 754

Solution:

a1+a2+a3+a4:50
=32+6d =50
=d=3

and, a _,+a,_,+ta _,+a =170
=32+ (4n-=10)-3=170
=>n=14

a,=26,a,=29

=, ag =754

Question92

The number of 3 -digit numbers, that are divisible by either 2 or 3 but not divisible
by 7 is .
[1-Feb-2023 Shift 1]

Answer:. 514

Solution:

Divisible by 2 — 450

Divisible by 3 — 300

Divisible by 7 — 128

Divisible by 2&7 — 64

Divisible by 3&7 — 43

Divisible by 2&3 —150

Divisible by 2,3&7 — 21

~ Total numbers =450+300—150—-64—-43+21=514




Question93

Which of the following statements is a tautology ?
[1-Feb-2023 Shift 2]

Options:
A.p = (pPAlp = 9))

B. (pAq) = (~(p) — 9))
C.(pA(p = q)—>~q

D.pV(pAq)

Answer: B

Solution:

(Hp— (PAlP — @)
(~p)V(pA(~pVQq))
(~p)V(IV(pAQ))
~pV(pAqQ) =(~pVp)A(~pVQ)
= ~pVq
(ii) (pAQ) = (~p—q)
~(pAQV(p Vg =t
{a,b,d}V {a,b,c} =V
Tautology
(iii) (pAlp — @))— ~q
~(PA(~pVQ)V ~q= ~ (pAQV ~q= ~pV ~q
Not tantology
(iv) pV (pAq) =p
Not tautology.

Question94

The sum of the common terms of the following three arithmetic progressions.
3,7, 11,15, .cuceueeeees , 399

2,7,12, 17, ...... , 197, is equal to
[1-Feb-2023 Shift 2]

Answer: 321

Solution:

3,7, 11,15, v, 399 d1=4
2,58 11, .cccceinns, 359 d2=3
2,7,12,17, ..., 197 d3:5

LCM(d,, dy, dy) = 60



Common terms are 47, 107, 167
Sum. =321

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:

s, =5+11+19+29+41+.. . +T
S, = 5+11+19+29+...+T +T,

{6+8+10+17+ ],_

(n-1)terms
T =5+ @2 l)2 6+(n—2)-2]

T =5+(n— 1)(n+4) 5+n’+3n-4=n’+3n+1

20 20
Now S, ZT—Zn+3n+1

_ 20.21. 41 32021

Sy - 5= 20
S,, = 2870+ 630+20

S,, = 3520

Question96

Leta,, a, a,, ..., a_be n positive consecutive terms of an arithmetic progression. If
d > 0 isits common difference, then :

i \/E U AN L +,...... + 1 _\is

o n EJF\/% \/a2+\/a3 \/an71+\/i

[6-Apr-2023 shift 1]

Options:



T
B. 1
C. Vg
D.0
Answer: B
Solution:
Lt \E( Vz—]:aa2+ V?—aa3+ ...... “?Cji)
n— o 1 2 2 3 o -
:nl;tw\/g( \/;\/a2+\/a2+\/ajd+ ...... +\/an—1\/i)
v
d a,—Va
zngtw\/ H( d : )
Vg +(m—1d —Va.
_ 1 a, +(n 1)d %
B e
-
= Lt %(\/—I‘Fd—dﬁ_ﬁ)
=1
Question97
If ged(m, n) = 1 and
12-224+32— 4%+ ... +(2021)2 - (2022)* + (2023)? = 1012m>n

then m*—n’ is equal to :
[6-Apr-2023 shift 2]

Options:
A. 180
B. 220
C. 200
D. 240

Answer: D

Solution:

(1=2)(1 +2) (3 —4)3+4) +......+ (2021 — 2022)(2021 +2022) + (2023)* = (1012)m’n
= (~D[1+2+3+4+...+2022] +(2023)* = (1012)m’n

= (1) % +(2023)> = (1012)m’n

= (2023)[2023 — 1011] = (1012)m’n
= (2023)(1012) = (1012)m’n



= m’n=2023

=m’n=(17>x7

m=17,n=7

m? —n? = (17)*— 7> =289 — 49 = 240
Ans. Option 4

Question98
If 20)° +221)(20)"® +321)%20)"7 +... + 2021)"° = k(20)"°, then k is equal to

[6-Apr-2023 shift 2]

Answer: 400

Solution:

S=(20)" +221)20)"* +...... + 201"’

%s:21(20)18+2(21)9(20)”+ ....... +(21)%

Subtract

(1—%)S:<zo>‘9+<21)(20)‘8+(21)2(zo)”+ ...... +2)" - 2n*

|- (E)ZO
) _ 19 20 _ 20
(%)sf(zo) [ 1—21] @1)
20
—1\o_ 20 20 20
( %)57(21) 20)2° - 21)
S = (20)* = K(20)" (given)
K = (20)* = 400

Question99

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

Let S, —="E and il sj2 = %(an +Cn+D), where A, B, C, D €N and A has

Options:

A. A+ Bisdivisible by D
B.A+B=5D-0)

C. A+C+D.is not divisible by B
D. A+B+D is divisible by 5

Answer: A



Solution:

S, =

k+1

2

2 K+ 142k
k 4

¢ g2 I nm+D@n+ D o
e | =— 2= & 1
25 4[ 6 o+n )]
_ g[ (n+1)(2n+1)+
6

_ E[ 2n’+3n+1
4 6

S

1+n+l]

N

+n+2]

n 2n2+9n+13] N, 2
=2 & 170" Y| = Z2M2n“+9n+1
4[ 7 24[ n“+9n+13]

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

Question100

Let a be the n th term of the series5+8+14+23+35+50+.... and Sn = él a .

Then S;;—a, is equal to
[8-Apr-2023 shift 2]

Options:
A. 11260
B. 11280
C. 11290
D. 11310

Answer: C

Solution:

S,=5+8+14+23+35+50+...+a,
Sn:5+8+14+23+35+...+an

O0=5+3+6+9+12+15+...=a
a=5+(3+6+9+...(n=1) terms )

L = 3n’=3n+10
n 2
~ 3(40)>3(40)+ 10 _
o~ > =2345
300, 30 30
3y n°-33Lntl0y 1
S. = n=1 n=1 n=1
30 D)
3x30x631x61_3x30x31+10x30
- 2
S, = 13635

S;p— 8= 13635 —2345
=11290( Option (3))



Question101

Let 0 <z <y <x be three real numbers such that %, %y, % are in an arithmetic

progression and x, 2y, z are in a geometric progression. If xy + yz +zx = %xyz,

then 3(x +y+ z)2 is equal to
[8-Apr-2023 shift 2]

Answer: 150

Solution:

Xy +yz+zx = %xyz

y(x+z)+zx= ixz-y

2

X+y+z=5y=5\2
3(x+y+z)>=3%x50=150

Question102

Let the first term a and the common ratio r of a geometric progression be positive
integers. If the sum of squares of its first three is 33033 , then the sum of these
terms is equal to :

[10-Apr-2023 shift 1]

Options:
A.210
B. 220
C. 231
D. 241

Answer: C

Solution:



Let a, ar, ar’ be three terms of GP
Given : a’+ (ar)’ + (ar’)* = 33033
al(1+1°+1)=1123.7.13

>a=11 and 1+ +r' =3.7.13
=21+ =273 -1

S PP+ 1)=272=16x%17
>1*=16

2t=4 [v1>0]

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

=11x21=231

Question103

_ (tan1%)x+log(123)
It 1(x) xlog,(1234) — (tan 1)

[10-Apr-2023 shift 1]

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

Options:
A.2
B.4
C.8
D.0

Answer: B

Solution:

£ _ (tan 1)x +log 123
) xlog 1234 —tan 1

Let A=tan1, B=1og 123, C=1log 1234

Ax+B

f(x) =

)= c=a
Ax+B

Al
xC—A
Ax+B\

o &x—x) A

_ A’x+AB+xBC-AB
ACx+BC—ACx+A*
_ x(A’+BO) _
(A*+BC.

f(f(x))=x

r(e($))=3
o (3

X+ i24

X

) +B
fEx) =




Question104

The sum of all those terms, of the arithmetic progression 3, 8, 13, ...., 373, which
are not divisible by 3 , is equal to
[10-Apr-2023 shift 1]

Answer: 9525

Solution:

AP:3,8,13.....373
T =a+(®m-1)d
373=3+m~-1)5
e 30
=>n=75

Now Sum = Z[a+1
2

- %[3 +373] = 14100

Now numbers divisible by 3 are,
3,18, 33.......363
363=3+(kk—1)15

Sk-1= 31_650:24=>k:25

Now, sum = 275(3 +363)=4575 s

« req.sum = 14100 —4575
=9525

Question105

IfS =4+11+21+34+50+....to n terms, then %(S29 —S,) is equal to
[10-Apr-2023 shift 2]

Options:

A. 220

B.227

C. 226

D. 223

Answer: D

Solution:

S,=4+11+21+34+50+...+nterms
Difference are in A.P.



LetTn:an2+bn+c
T =a+tb+c=4

T,=4a+2b+c=11
T,=9a+3b+c=21

By solving these 3 equations

3 5
=2 p=210c=0
a > 2,c

32 5
SOTn—§n+§n

S =¥T

n n
3 2.5

= = ol
pLn g n

3 n(n+ 1)(2n-&-1)+ S (mm+1)
2 6 2 2

= “—(“:1)[2n+1+5]

g - n(njl)(2n+6)= n(n+12)(n+3)

i( 29x30x32 _ 9x10%x12

=22
60 2 2 ) <

Question106

Suppose a , a,, 2, a,, a, be in an arithemetico-geometric progression. If the

common ratio of the corresponding geometric progression in 2 and the sum of all 5
terms of the arithmetico-geometric progression is %, then a 4 is equal to

2 9
[10-Apr-2023 shift 2]

Answer: 16
Solution:
@ 2d) @ d) 4 a+d) 4a+2d)
a=2
1,1 - L 49
(Z+ §+]+6)><2+( 1+2+8)d 2
3 -8
2( Z+7) +9d = 3
_ 49 62_ 98-62_
=73 4 ?
d=1
=a,=4(@+2d)
=16
Question107
Let X, X5, ..., X,y b€ inan arithmetic progression, with x, =2 and their mean

equal to 200 . If y, = i(x; = i), 1 <i < 100, then the mean of y,, y,, ... . ¥, 18



[11-Apr-2023 shift 1]
Options:

A. 10051.50

B. 10100

C. 10101.50

D. 10049.50

Answer: D

Solution:

Mean =200

%(2 x 2 +99d)

=> T:2OO

= 4+99d =400
=>d=4

y, = i(xi—1)

=i+ (- 1)4—1)=3i*~2i
Zyi

100

1 100

_ 1 3.2;2.
100,20 02

L{ 3100 x 101 x 201 _ 2x100x101}
100 6 2
201

=101 { = 1} =101%99.5
= 10049.50

Mean =

Question108

LetS=S=109+ %+ 197 +....4 5+ . Then the value of (16S - 25 is

equal to .
[11-Apr-2023 shift 1]

Answer: 2175

Solution:
\ 108 107 1
S=109+ T+ ? ...... + W
S_109 108 - 2 L
5 3 52 5108 5109
4S_ . 1.1 _ 1 1
_7109 g ? ...... 108 SIW



—100- [ 1
© (123)
5
e L1
=109 Z(l W)
(O )l
=109~ 1+ 1x

1
16S:20>< 109*54’ W

16S—(25) **=2180-5=2175

Question109

Let a, b, ¢c and d be positive real numbers such thata+b +c¢+d = 11. If the
maximum value of 2°b’¢’d is 3750, then the value of B is

[11-Apr-2023 shift 2]

Options:

A.55

B. 108

C.90

D. 110

Answer: C

Solution:

Givena+b+c+d=11
(aa b’ Cs d > 0}

(a’b’c’d ) max. = ?

Let assume Numbers -

c ¢
55 55.533 322
We know A.M. > G.M.
b,b, b ,c, c 1
—+-+=+-+-+d -
333272 a’b’c’d 1
1 “ 1503727

aja a a,

2
55555

1

11 ( a’b c’d ) 11

1=\ 5%.30. 2%
ad-b’-ct.d<s5-30.22
max(a’b’¢’d) = 5° - 3°: 27 = 337500
=90 x 3750 = B % 3750

B=90

Option (C) 90 correct

Question110



For k € N, if the sum of the series 1+ %+ %+ ]1(_§+ 11(_3+ ...... is 10, then the value

of k is
[11-Apr-2023 shift 2]

Answer: 2
Solution:
4 8 13, 19
10=14+ =+ =+ =+ =+ ... .upto o
k2o ¢
L4, 8 13,19
9_E+P+F+F+ ....... upto
9_ 4, 8 1
E7P+F+—4+ ..... .upto o
1 4. 4 5,6
_ 1= 2= 2+ 24+ 242 . t
S 9( k) kK k¥ K K KO\
S_ 4., 4.5
E_P+E+P+ ..... upto o

9k — 1)’ = dk(k— 1) +1

k=2
Question111
2
Let <a > be a sequence such thata +a,+..+a_ = #@ﬁz) If
10
1 — .
28 Xz AN p,P,P;-- - P, Where p,, p,...... p,, are the first m prime numbers, then m

is equal to
[12-Apr-2023 shift 1]

Options:
A.8
B:S5
C.6
D.7

Answer: C

Solution:



A _ n’+3n - (n—D{n+2)
W5 TS @EDary) | aw+D
4

=a _
n o+ D(+2)
528y Loggy KktDGk*2)
K—1 8 K=1 4
‘7—‘ § (k(k+ D(k+2)(k+3)—(k— Dk(k+ 1)(k+2))
k=1

‘7—‘-10‘11-12-13=2-3-5‘7‘1l-l3

Som=6

Question112

Lets,, s, S35 eeeens s $;, respectively be the sum to 12 terms of 10 A.P. s whose
first terms are 1, 2, 3, ..., 10 and the common differences are 1, 3, 5, .......... , 19
respectively. Then ilgol s, is equal to

[13-Apr-2023 shift 1]

Options:
A. 7260
B. 7380
C. 7220
D. 7360

Answer: A

Solution:

S, = 6(2k + (11)(2k— 1))
S, = 6(2k +22k - 11)
S, = 144k — 66

10 10
¥S, = 144 ¥ k=66 10
1 k=1

10%11
2

= 144x 660

=7920—-660
= 7260

Question113

The sum to 20 terms of the series 2.2° — 3% +2.4*~5* +2.6" —........ is equal to

[13-Apr-2023 shift 1]



Answer: 1310

Solution:

(2°=3%+4*~52+20 terms )+ (2> +4%+....+ 10 terms )
—Q243 4445+ 1) +4[1+22 ... 107
7[21x227 10 x 11 %21

2 6
=1-231+14%11x 10
=1540+1—-231
=1310

1]+4x

Question114

Leta,ay,a be a G. P. of increasing positive numbers. Let the sum of its 6 .

39 00

and 8™ terms be 2 and the product of its 3rY and 5™ terms be % Then

6(a, +a,)(a,+a) is equal to
[13-Apr-2023 shift 2]

Options:
A.2
B.3

C.3\3

D.2\>
Answer: B

Solution:

astag=2

=ar +ar =2

= ar3(r2+r4):2

= %r2(1+r2)=2
St (1+r%)=2x3
Sr-251-2

1 1
a= gXF
1, 81
3722 62
6(a, +a,)(a, +a,)

= 6(ar + ar3)(ar3 + ars)



o8]

=>6( ar 4

"ol
[S]
W —

Question115

Let [a] denote the greatest integer <a. Then [\/T] + [\/E] + [\/5] +...+[V120] is equal
to

[13-Apr-2023 shift 2]

Answer: 825

Solution:

S =[N+ [V21+[V3]+...+ 1201
V1] - [V3]=1x3
[V4] — [\g]=2x5
V9] — [N15] =3 x7

[V100] — [V120] = 10 x 21
S=1%x34+2x5+3x7+...+10x%x21

10
=Y r2r+1)

r=1

0, 10
=2Yr+>Xr

r=1 r=1
_ 2><10><11><21Jr 10x 11

6 2

=770+ 55
=825

Question116

Let f(x) = kgl kxk, xXERIf2f'(2)— f'(2) =119(2)" + 1 then n is equal to
[13-Apr-2023 shift 2]

Answer: 10

Solution:

10 ¢
fix)= > kxx
k=1

= f(X) = X+2X2+3X3+ +9X9+ 10X10_(i)
xf00 ="+ 2 + o+ ox0 1 10xM (i)

"(i) — (i)



fx)(1—%x)= X+x+x+ e +x0=10x"!
f =x) = X=X g
1-x

x(1 —xlo) _ 10x"!

(1-xy (1-x%)
f2) =2+ g@)"
(1-x)*f(x) =x(1 —x'%) - 10x"'(1 - x)

diff. w.rt. x
(1 -x)*F(Q2)+f2)2(1—x)(~1)

=x(-10x") + (1 -x'% - 10x''=1) - (1 = x)(110)x"°

f(x) =

put x=2
£'2)+£2)2)=-102)""+1-2""+102)"' = 110(2)"° + 110(2)
=122+ (1202 +1
=2"240-121)+1
=1192)°+1
n=10

11

Question117

Let A, and A, be two arithmetic means and G, G,, G3 be three geometric means

of two distinct positive numbers. Then G14 + G24 + G34 + G12G32 is equal to
[15-Apr-2023 shift 1]

Options:

A. 2(A1 + Az)Gle
B.(A, +A,)’G,G,
2~ 2
C. 2(A1 +A2)G1 G3
22
D. (A1 JrAz)G1 G3
Answer: B

Solution:

a, A, A, b arein A.P.

b—a b—a_ 2a+b
D_d A =94+ 2 9=
g > 3 3
a+2b
A2 3
A +A,=a+hb
a, G, G,, Gy, bare in G.P.
b 1
=(2)4
=3
1
v 3
G,=(a’b)4



G14 + 24- + G34 + G]2G32 (

1
a’b+a’b’ +ab’ +(a°b) 2 - (ab?)
—a'b+a’b’+ab’+a’ b’
=ab(a’ +2ab +b?)
= ab(a +b)’
- 2
=G -G (A+Ay

N —

Question118

Ifthesumoftheseries(%—%)+(l— %+ l)+(i— 1. + ‘1 —i)+

1 1 1 1 1 e o .
L — + — + — | +....... A and P are co-prime, then o+ 3
( 54 22 .3 72,32 .32 34 ) 1S B? here a ﬁ P ’ B

is equal to
[15-Apr-2023 shift 1]

Answer: 7

Solution:

1 1
SP_ 4 .9
6 kgl

2 3
Pl 1 _ 5
6 2 12 12
o l_o . C
..szfﬁ ~a=1p=2
a+3p=7
Question119

If {ai}i;, where n is an even integer, is an arithmetic progression with common
difference

1,and él a, =192, nﬁ a,. =120, then n is equal to :

[24-Jun-2022-Shift-1]



Options:
A.48

B. 96
C.92

D. 104

Answer: B

Solution:

= a,ta, ta;+ ... *a,=192
F1
= E[al +a ]l=192
384
=a, +a, = e (1)

[a,+ta,]=120
n —
= E[al +1+a,]=120

=}a1+an+ 1= —.

Subtracting (1) from (2), we get
480 384

] = & =

H i

=5
i

=1

=n =96



Question120

If L+ -1+, + 1= _X_ then the remainder when K is divided by 6 is :
230 2.3 203 203

[25-Jun-2022-Shift-1]

Options:
Al
B.2
C.3
D.5
Answer: D
Solution:
1 N 11 P _ K
2310 5259 510 3 L0 410
. 10
(2) -1
= 1 2 _ K
5. 310 E—l 210 310
2
10 410 -
3 -2 K 10 10
N = =>K=3"-2
510 310 510 310
Now K = (1+2)'°-2'°
\ lDCD+ 10C12_14JC.223+ £ mClDzm_:m

L1001 10¢ 5+ 67+ 10C; " 2°
=1+20+5120+64
=5136+64+5

=fHuts

AUEN

-~ remainder =3



Question121

The greatest integer less than or equal to the sum of first 100 terms of the

15 19 65
sequence s, 5, 5=, < 1S equal to

[25-Jun-2022-Shift-1]

Answer: 98

Solution:

Question122

The sum 1+2-3+3-3%+......... +10.3’ is equal to
[25-Jun-2022-Shift-2]

Options:

2-3%490

A. 7

19-3%47
4




C.5-319<2

9.3%41

D. 5

Answer:-B

Solution:

3S=13"+23%+.... +10.3"
—28=(13"+13"+13"+......+13%-103"
_1 10 31071]
=5= 5[ 103~ =
_ 19341
=S <
Question123

Let A = g _gl min{i, j} and B = _1:201 _1:201 max{i, j}. Then A + B is equal to

i=1j=

[26-Jun-2022-Shift-1]

Answer: 1100
Solution:

1010

A=% ¥ min{ij}
i=15=1
10 10

B=3% Y max{i.j}
iT1i<1
10

A= 3 min(i. 1) +min(j, 2} +...min(i. 10)
i=1

S(1+1+1+. .+ 1)t 2+2+2..+2)F(3+3+3...+3) ... (1)1 times
19 times 17 times 15 times

10
B = ¥ max(i. 1)+max(j. 2) +...max(i. 10)
j=1

=(10+10+...+10)F (9+ 90+, +0)+...+11 times

19 times 17 times
A+B=20(1+2+3+...+10)

10= 11
* ]

-

=20

=10x=110=1100




Question124

IfA=3 — ' andB=3 —Y  then 2 isequal to:
D=1 G- n=1B+(-DY B

[26-Jun-2022-Shift-2]

Options:

Answer: C

Solution:

x o0 _qnA
A=3 1 ¢ and 5= % ey

W=1 (34 (-1 i1 (3D

A=

B=24 S - S+ S+
2 4 P4
1 RS 1 1
o) 7
-2 16 o 2 . 16
PR SR -1 - L
3 16 4 16
4= g2
15 15
LA 1l
B 0

Question125



Ifa,(>0),a, a;,a,a_ arein a G.P,a,+a,=2a,+1and3a, +a,=2a,then

a, +a,+2a.is equal to
[26-Jun-2022-Shift-2]

Answer: 40

Solution:

Let G.P.be a, =a.a,=ar.a,=ar,
v3a,tay,=2a,
S3artars =2ar
::-231‘j —r—3=0
3

=—lor ;

'-'a1=a?-*0thenr:i—l
Now, a, +a, = 2a,+ 1
L 342

ar+ar” =2ar+1

a(i-ﬁ-ﬁ
-2 8

2
I

%
3

e
Question126

X = goan, y= gobn, z=
abc #0, then :
[27-Jun-2022-Shift-1]

c", where a, b, carein A.P. and |a| <1, |b | <1,| ¢ | <I,

=
18
o



Options:
A.Xx,y,zarein A.P.

B. X, y, zare in G.P.

C.

2

l, Larein AP,
y VA

> =

D. -+

+i=1-(atb+o)

>
<=

Answer: C

Solution:

x= Y a'= ——y= Y b'=
n=0 =

Now,

a,b,c— AP

l—=a,1-b,1-c— AP

11
= T-b T—c P

,Z— HP
— AP

X,y
21
X

5> 5

11
y z

Question127

If the sum of the first ten terms of the series

5565 325 1025 2501
is 7, where m and n are co-prime numbers, then m + n is equal to

[27-Jun-2022-Shift-1]
Answer:276

Solution:

ST /
2’ +1

A T
@’ +1)* - 2r)?

r



1 4r
4@+ 20+ )2 -2+ 1)

S ( 1 _ 1 )

Uoam -2+ 1) QP +2r+1)

_ 1[1_ 1, 1.1 1 L]
4 55013 181 221

_1.220_ 55 - m

S0 7 5B BI

m+n=276

Question128

LetS=2+2+ ;—f+ %+ %+.....Then 4S is equal to
[27-Jun-2022-Shift-2]

Options:
2
7
A (3)
73
B. P
3
7
C. ( §)
72
D. 3
Answer: C
Solution:
4. 612,20, 30 -
S=2+ & _2+?+?+ ......... (i)
le_ 2, 6 12, 20
7s-7+?+?+ ?4- ......... (i)
(2-(”) 4 6 8
28 =24 24 =+ Z 4 .. (iii)
7 7 72 73
6o_2, 4 6 ;
?s_ 7+?+ ?+ ............ (iv)



Question129

Ifa,ay,a;...andb,b,b,.....are A.P,and a, =2,a ,=3,ab =1=a b

3 10-'10°

then a b is equal to -
[27-Jun-2022-Shift-2]

Options:

35
A. >
B. 1

27
C 3%

28
D. 5=

Answer: D

Solution:

a, a,, a,... are inA.P. (Let common difference is d | )
b,,b,, b,... arein A.P. (Let common difference is d , )
anda =2,a,=3,ab, =1=3,b

> %10 171 10710
-.-alb1=1
o1
“by = 3
a0bjy =1
. 1
"blo‘ 3
Z _ 1
Now, a,,=a, +9d,=>d, = )
_ A I D S O I |
b]O_bl+9d2$d2_ §|:§_ E:I—_g

_ 3.7
Now, a, =2+ 5 3



Question130

Let A, Ay Ay e be an increasing geometric progression of positive real

_ 1 _ 7 .
numbers. If A, A;A A= Tase and A, +A, = 36 then the value of A+ A+ A, is

equal to
[28-Jun-2022-Shift-1]

Options:
A.33
B. 37
C.43
D. 47

Answer: C

Solution:

Question131

If n arithmetic means are inserted between a and 100 such that the ratio of the
first mean to the last mean is 1 : 7 and a + n = 33, then the value of n is :
[28-Jun-2022-Shift-2]

Options:



A.21

B. 22
C.23
D. 24
Answer: C
Solution:
a, AL A A, 100
Let d be the common difference of above A.P. then
atd _ 1
100—d 7

=7a+8d =100....... 1)
anda+n=33
and 100 =a+ (n+ 1)d

=100 =a+ (34 ~a) 1010 73)

=800 = 8a + 7a> — 338a + 3400

=7a>—330a+2600 =0

260 260

=a=10, = but a+# =

~n=23

Question132

Let forn=1,2,......,50, S _be the sum of the infinite geometric progression whose

1
(n+ 1y

. 2 . .
first term is n” and whose common ratio is Then the value of

S g (Sn+ %—n—l) is equal to
[28-Jun-2022-Shift-2]

Answer: 41651

Solution:
2 2
g = n n(n+1) 24— 2
1 |- 1 n+2 ( ) n+2
(n+1)*
Now -+ 3 (s + 2 1
— + L+ 4 -
W26 n;( n el ¢ )
Yaus- 2_ NO 1
- %+n§1 {(n n)+2( n+l n+2)}
_ 1 50x51x101 50x51+2( 1_ L)
26 6 2 2 52

=1+25%17(101-3)
= 41651



Question133

Let {a } =0°° be a sequence such thata,=a =0anda ,,=2a , —a +1 forall

n > 0. Then, i :— is equal to:
[29-Jun-2022-Shift-1]

Options:

A S

B. -L

343

49
D- m

Answer: B

Solution:

an+2:2a —an+l&a0:al:O

a2:2a1*a0+1:1

n+1

a3=232—a1+1=3
a4:2a3*a2+l:6

a =2a4*a3+1=10

§%:a_+i+%+
n=s 7n 72 73 74
= L2610,
A A AR &
ls=l3+i4+£5+..
T 7 7t g
B 12,10
T o7 7P 7
6s _ 1 2
> 77
36s_ Loyl 1,

Question134



The sum of the infinite series 1+ 2+ 2+ 22+ 324+ 314+ 04+ . is equal to:

6 6 6 6 6
[29-Jun-2022-Shift-2]
Options:

425
A. 57%

429
B. m

288
C. E

280
D. m

Answer: C

Solution:

Question135

Let 3, 6,9, 12, upto 78 terms and 5, 9, 13, 17, upto 59 terms be two series. Then,
the sum of the terms common to both the series is equal to
[29-Jun-2022-Shift-2]

Answer: 2223

Solution:

1st AP :
3,6,9,12, ....... upto 78 terms
te=3+(78-1)3

=3+77x%3

=234

2nd AP:

5,9,13,17,...... upto 59 terms
to =5+ (59— 1)4

=5+58x4

=237

Common term's AP ;

Firstterm =9

Common difference of first AP =3

And common difference of second AP =4
+~ Common difference of common terms
AP=LCM(@3,4)=12

s~ New AP =9,21,33, ......
t.=9+(n-1)12<234



19
#8,9= F[29+19=1)12]

= 19(9+ 108)
<2223

Question136

Leta, =b,= 1, a =a .t 2 and b =a +b_ _, for every natural number

n > slant2. Then gl a_-b_isequalto
[25-Jul-2022-Shift-1]

Answer: 27560

Solution:

Given,
a=a .t2
n n—1
=a —a =2
~ In this series between any two consecutives terms difference is 2 . So this is an A.P. with common difference 2.
Also given a, =1
~ Seriesis =1,3,5,7......
~a =1+(n-1)2=2n-1
Alsob =a +b_ _
n n n—1
When n=2 then

b,—b,=a,=3

.=b,—1=3 [Given b, =1]
=b,=4

When n = 3 then

b, —b,=a,

=>b,—4=5

=b,=9

~ Seriesis =1,4,9......
=1%,2% 3.0

-‘-bn:n2

15
Now, > (a,-b,)
n=1

15
=y [(2n-1)n’]
n=1

n=1 n=1
=2(P+2°+ .15 - (12 + 22+ ... 15%)
=2><( 15><16)2_( 15(16)X31)
2 6
=27560

Question137



21
3
Thesum > @y

[25-Jul-2022-Shift-2]

is equal to

Options:

AL
B. L

14
C &

21
D. X

Answer: B

Solution:

21 3 3
2 @n-D@nt3) 4,5 @1 in'3

Sl ) ()]

-3l L) 3E 7

Question138

Consider two G.Ps. 2, 22, 23, ..... and 4, 42, 43, .... of 60 and n terms respectively. If
225

the geometric mean of all the 60+ n terms is (2) ", then 5 "k(n=Kk) is equal to :
[26-Jul-2022-Shift-1] k=1

Options:

A. 560

B. 1540

C. 1330

D. 2600

Answer: C

Solution:

Given G.P's 2, 22, 23, ....60 terms
4, 42, ....nterms
225
Now, G.M. =2 8
1 225

(2.2%../44%.)60+tn=2"8



( n>4n+1830 225
Y ) -

6+n R
n’+n+1830 _ 225
60+n 8

=8n>—217n+ 1140 =0
n= %,20, so.n=20

20x21 _ 20x21 x4l
2 6

20
Y k(20— k) =20%
k=1

20

2l [20 48] <1330
2 3

Question139

The series of positive multiples of 3 is divided into sets :

{3}, {6, 9, 12}, {15, 18, 21, 24, 27}, ... Then the sum of the elements in the 11 . set
is equal to .
[26-Jul-2022-Shift-1]

Answer: 6993

Solution:

(351}, {3%2,3%3,3x4}, {3x5,3%x6,3x7,3x8,3x9}, ...

I —term 3 terms 5 —terms

~11™ set will have 1+(10)2 =21 term

Also upto 10 ™ set total 3 x k type terms willbe 1 +3+5+...... +19 =100—term
~ Set11={3x101,3%x102,..... .3 x121%

~ Sum of elements =3 x (101 +102+...+121)

_ 3x2222x21 — 6993

Question140

10
— kK = D where m and n are co-prime, then m + n is equal to .
N S S — A

[26-Jul-2022-Shift-2]

Answer: 166

Solution:



10 k

=1k e+

Gl )
2LE Vi -k+1 K +kHl
1 11,1

:_[1_l+__ 11 s\ L]
20 3737 713 91 111
1 55

=g e s
2 111 2.111 11
~sm+n=55+111=166

Question141

Different A.P.'s are constructed with the first term 100, the last term 199, and
integral common differences. The sum of the common differences of all such A.P.'s
having at least 3 terms and at most 33 terms is

[26-Jul-2022-Shift-2]

Answer: 53
Solution:
_199-100
d,= ——¢l
~199-100 _
d,= —5—-33
_ 199-100
d;= = —¢l
4 = 199-100 o,
n 1i+1
d,=33+11,9

Sumof CD's =33+11+9
=53

Question142

Suppose a , a,, ..., a_, .. be an arithmetic progression of natural numbers. If the

ratio of the sum of first five terms to the sum of first nine terms of the progression
is5:17and, 110 <a, <120, then the sum of the first ten terms of the progression

is equal to
[27-Jul-2022-Shift-1]

Options:
A. 290
B. 380

C. 460



D. 510

Answer: B

Solution:

“a, a,, ....a bean AP of natural numbers and

1> 72

%[231 +4d]

XL XY

79
5[2a,+8d]

=34a,+68d = 18a, +72d

=16a, =4d

w«d =4a

And 110 <a;; <120

~110<a; +14d <120= 110 <57a, <120
~a,=2(va, EN)

d=8
28, = 5[4+9 x 8] = 380

Ss

s el
S9

17

—_

Question143

Let f(x) = 2x’~x-1and S = {n € Z: | f(n) | <800}. Then, the value of y» f(n) is

nes
equal to .
[27-Jul-2022-Shift-1]

Answer: 10620
Solution:
| f(n) | <800

=-800<2n’—n~1<800
=2n*-n-801<0

N [ —\/6409+1’ V6409 + 1 Ny
4 4
an=-19,-18, 17, ccccc.. 19, 20.

YR -x— D) =23 =Yx-Y 1.
=22 (12+2%+...+19%)+2.20° - 20 — 40
=10620

Question144

Let the sum of an infinite G.P., whose first term is a and the common ratio is r, be

5. Let the sum of its first five terms be % Then the sum of the first 21 terms of an

. th . . . 2 .
AP, whose first term is 10ar, n = term is a_and the common difference is 10ar”, is



equal to :
[27-Jul-2022-Shift-2]

Options:
A.2la,
B.22a
C. 15a
D. l4a,,

Answer: A

Solution:

Let first term of G.P. be a and common ratio is r Then, & =5...... (i)

5_
LD 98 s 98

(r=1) 25 125
3
L5 27 ( 3) 3
S = === =
125 5

s Then, S, = 271[2x 10ar + 20 x 10ar]

= 21[10ar +10.10ar’]

:2la“

Question145

A LR Lt SR S RN eI Sy Lo S, L R 30°—29°+28 - 277+ ... + 22— 17

1x7 + 2x11 + 3x15 + + 15 %63 1S equalto

[27-Jul-2022-Shift-2]

Answer:120

Solution:

S [k~ (k-1
k=1
0 n(4n+3)
413 + (k=174 2k(2k = 1)
k=1

T

n(4n + 3)

Y (12k*= 6k +1)
k=1
n(4n+3)
_ 2020’ +3n+1)-3n*—3n+n
n(4n+ 3)




_ n'@ént3)
n(4n + 3)

Question146

0 —_— —_— = 2
Consider the sequence a, a,, a,, ... such thata, — 1, a, 2anda_,, = +a__ for
a1+L a2+i a}+i a30+L
~1,2,3,...0f 2] . 3F. - —= | =2%®'c,), th
n , , , LN ] a3 a4 as o0 o a32 31 , en

o is equal to :
[28-Jul-2022-Shift-1]

Options:
A.—30
B.-31
C.-60
D.-61
Answer: C

Solution:

2
a = +an
an+1

=aa 1

n n+l+ T
n+2an+1 _an ’ an+1 K
For

n:la3a

=a

,—a a2:2

n=2a4a3*a

1
33,72

n=3 a5a4—a4a3=2

n=n LB~ g T 2
A, 9y, T 20422,
Now,
(a1a2+1). (a2a3+1). (aja,+1) _ (2525, T D
a5 a8, 4,85 43,25,
=337 61
e o
60,61
=2 (G

Question147



For p, q € R consider the real valued function f (x) = (x — p)2 —(,x € R and

q>0.Leta, a, a and a, be in an arithmetic progression with mean p and

3
positive common difference. If f(a)) | =500 for all i =1, 2, 3, 4, then the absolute

difference between the roots of f (x) =0 is
[28-Jul-2022-Shift-1]

Answer: 50

Solution:

vay, Ay, 85,8,
~a,=p—3d,a,=p—d,a;=p+danda,=p+3d
Where d >0

| f(a)| =500

=19d*~q| =500

and |d*—q| =500

either 9d2—q=d2—q

=d =0 not acceptable

29d*-q=q-d’

~5d*—q=0

Roots of f(x)= 0 are p+ g and p—Vq

-~ absolute difference between roots = | 2\/q_ | =50

Question148

Let x,, X,, X X,, be in geometric progression with x; =3 and the common ratio

39 00
%. A new data is constructed replacing each x, by (x; - i)z. If x is the mean of new

data, then the greatest integer less than or equal to x is
[28-Jul-2022-Shift-1]

Answer: 142

Solution:

X Xy, Xgp tees X,, are-in G.P.

1

2

—_ Y x = 2xi+i
20

1 1y T
72—0[12(1 F) 6(4 F)+70x41]

X, =3, 1=



22

S_1,2,

2 2072 "
ENER N
=142
Question149

6 10 20 40 10240
ST tant Bt 50

to .
[28-Jul-2022-Shift-2]

=2"-m, where m is odd, then m . n is equal

Answer: 12

Solution:

>m=1andn=12
m-n=12

Question150

1 1 1 _ . .
If T I B RS T B N IR 5 then the maximum value of a is

i29-J ul-2022-Shift-1]
Options:

A. 198

B. 202

C.212

D.218



Answer: C

Solution:

i( 1.1 n 1 1
20\ 20—a 40—a 40—a 60—a
P S A T P
20\20—a 200-a 256
Sl A0y

20\ (20—a)(200—a) 256

=(20 —a)(200 — a) = 9.256
OR 22~220a+ 1696 = 0
=a=212,8

+...+

R S R
180—a 200—a) 256

Question151

Leta,a, a;,...beanA.P. If

[29-Jul-2022-Shift-1]

Answer: 16

Solution:

a

: =4, then 4a, is equal to

r

Question152

1 1 1
+ +
If 2x3x4 3x4x5

[29-Jul-2022-Shift-1]

Answer: 286

Solution:

+ LX R ]
4x5%6

1 — k

100 x 101 x 102 101°

then 34Kk is equal to



1 n 1 X 1 n 1

ST 333xa 3x4xs. dx5x6 T T00xT0T% 102
- 1 [1_ 1 ]

GB-1D-1L2x3 101 x102

11 1

_5(8 101x1oz)

143k

T 102x101 101

~34k =286

Question153

Let{a } _ 000 be a sequence such thata,—a, —0anda  ,=3a  ,—2a +1,Vn=>0.

Then a,.a,,—2a,a,,—2a,a  +4a,a,,is equal to

[29-Jul-2022-Shift-2]

Options:

A. 483

B. 528

C.575

D. 624

Answer: B

Solution:

a,=0,a,=0
a,=3a,,~2a_ ,:n=0
iy T8 = 2(8, T3t
n=0 a,—a, =2(a; —a) +1
n=1 a;—a,=2(a,—a)+1
n=2 a,—a,=2(a;~a,)+1
n=n an+2_an+1=2(an+l_an)+l

(a,,,73)72(8,,,~3) ~(n+1)=0
n+2=2an+1+(n+ 1)

n—n—2

a —2a
n

a

=n—1
n—1
Now a,sa,;—2a)5a,, =232, + 42,3,

= (ay572a,,)(a,5 = 2a,,) = (24)(22) = 528

Question154

2:201 (r2 +1)(r!) is equal to
[29-Jul-2022-Shift-2]

Options:



A.221-21!
B.22!-2(21))
C. 211 —2(20!)
D.211-20!

Answer: B

Solution:

Given,
20

S (4 ()
1

Let, £(r) = (* + 1)(x)
= ()] +1!
=r(rr!) +r!
=1{(r+1—-Drl]+r!
=r[(r+ Dr! =r!]+1!
=r[r+D!I—-@H]+r!
=rr+D'=r@)+r!=C+2-2)c+ 1) —r(r!)+1!
=@+2)(r+ D! -2c+ D! —[(x+1—1D)(")]+r!
=(@+2)! -2c+ D! =+ D! +r!+1!
=(r+2)! -3+ 1) +2r!
=[r+2)! =+ DN=2[c+ 1) —1!]
20

-3

20 20
=Y [@+2)! =@+ D=2 Y [@+D!—r!]
r=1 r=1

S22+ 2114200+ ..+ 41+ 30 = (211 +20! + 19!+ o4 31+ 217 = 2[(211 + 20! .. + 31+ 21) — (20! + 191+ ... . 11)]
= [(22) - 2H] = 2[2D! =(1D]

=221-21-2-21) +2.1!

=221-2-(21)!

Question155

2 4
(cos"x+cos x+ cos®x + ... wo)log 2

Ife ¢ satisfies the equation t*—9t+8= 0,

then the value of — 282X - (0 <x< X} is
sinx + V3 cos x 2

[24-Feb-2021 Shift 1]
Options:
A.2V3
3
B. >
C.\3
1
D. 3

Answer: D

Solution:



e(coszx +cos’x + ...oo)n2 _ zcoszx + cos4x +...00 20012)(

Now # —9t+9=0=t=1,8
2.
=2%% = | 8= cot’x =0, 3
2sin_x \ 2 _
sinx+V3cosx 1+V3cotx

Question156

Let A= {x: xis 3-digit number | B={x:x=9k+2,k €1} and
C={x:x=9k+lL keI, eI, O<{<9} for some {(0 <€ <9) If the sum of all the
elements of the set A N (B U C) is 274 x 400, then { is equal to

[24-Feb-2021 Shift 1]

Answer:5

Solution:

B and C will contain three digit numbers of the form 9k +2 and 9k + ¢ respectively. We need to find sum of all elements
in the set BU C effectively.

Now, S(B U C) = S(B) + S(C) — S(B.N C) where S(k) denotes sum of elements of setk .

Also B={101, 110, ..... .992}

~S(B) = léﬂ(IOl +992) = 54650

Case-l:Ift=2
then BNC=B
~S(BUC)=S(B)
which is not possible as given sum.is
274 x 400=109600

Case-ll: Ift#2
then BNC=¢
~S(B U C)=S(B)+S(C)=400x274

110
=54650+ % 9k+L=109600
k=11

110 110
59 3 k+ 3 (=54950
k=11 k=11

:9( %(11 + 110)) +€(100) = 54950

=54450+100¢ = 54950

=>0=5
Question157
The sum of first four terms of a geometric progression (G.P.) is % and the sum of

their respective reciprocals is ?—g If the product of first three terms of the G.P. is 1



and the third term is a, then 2a is
[2021, 24 Feb. Shift-1I]

Answer: 9

Solution:

Let four numbers in GP be a, ar, arz, ar .

According to the question,
a+ar+ar2+ar3: @ ...... (1)
12
and 1,1, 3
a ar g
2.3
N l I+r+r 417 _ 6_5
3 18

N
3
ar

" s B TR - (ii)

Dividing Eq. (i) by (ii), we get
a(l+t412+1) _ 65/12
1 *r+r+r) 65/18

a £
23 8
—3 = —
aT 2
23_3
= = =
ar 5

Also, product of first three terms =1
axarxar =1

> a1 =1
S e 2o [0 22
2a a
_2
= a 3
3
andr’ = 3/22= ( i) - ;=3
2/3) 2 2
According to the question, third term
= 2: z é §= g oo = é: i
o=ar 3X2><2 > 20 2X2 3 third term
Question158
The sum of the series > "+"1%is equal to
u 2 T+ D) qu

[2021, 26 Feb. Shift-11]

Options:

41 19 =1
_l’_ —
A. ¢t ¢ 10

41,19 -1 _
B. <€ g 10

41 19 -1
e+ e T+
C. gct g 10



41 19 —1
- + —
D. <et g¢ 10

Answer: B

Solution:

2 n’+6n+10
Let X “onor
i 4n? +24n +40
~ 7 4(n+ 1)
2 @n+1P+@2n+1)-10+29
X 4Q2n+1)!

1
1[% (2n+ 1) L% (n+D-10 & 29
41,5 (2n+1)(2n)' 71 @n+1)(2n)! #=1 @n+1)!

1[ & @+, & 10 & 29 ] ...... 1
7} RS TP My S D My ey M
Now,
_ it (2n+l) > i 1
e (2n)' T2 ey
i 1 i 1
= +
L @ L )
Now,
"
¥ 1_ I S i-',-“ = € - (ii)
Z n-Dl 1313 2
e+l—2
nd 1+ 1+ l+ _ e ”
a Z (Zn)l 5 E a 2 (111)
1
e———2
1 1t 1. e i G
and Z A TS AT R TR 2 (iv)

Usmg Eqs (ii), (iii), (iv)in (i),

= l c_ + l_e H+ & 2 4
4[ 2 2 2 e 2 e ]
41e 19

Question159

The sum of the infinite series 1 + % + % + 13—3 + 74 % +...is equal to

3
[2021, 26 Feb. Shift-1]
Options:

AL

9
B'Z



11
D. )
Answer: A

Solution:

. 2.7, 12
Given,S=1+ §+ ?+ 3—3+
_ 2.7, 12
Let, S, = §+ 3_2+ ¥+
Multiply 173 in series Eq. (i),
i: 2,74 24-
303 3 3
Subtract Eq. (ii) from Eq. (i), we get
Sl S1_ 2, 5405
L3 3 320 43
2
S 2,75405,
3 3 32 33
- 24 [ Lf] -2+ 34 . is a geometric series with r— 1,/3, sum upto infinity of this series is —2—, where a =
3 1-1/3 32 33 ’ 1-r
first term]
-2y [ 2] 9.3
3 6 6 2
3.3_9
MR
S=1+8,
.01
4 4
Question160

If the arithmetic mean and geometric mean of the pth and qth terms of the
sequence —16, 8, —4, 2, ... satisfy the equation

4~ 9x+5= 0, then p + q is equal to

[2021, 26 Feb. Shift-11]

Answer: 10

Solution:

If AM and GM' satisfy the equation 4x* - 9x+5=0, then AM-and GM are nothing but roots of this quadratic equation,
4> —9x+5. =0
= 4x°—4x—5x+5 =0
= 4xx—1)-5x—-1)=0
= x—1)(@Ex=5=0
= x=1 3
' 4
Then, AM = % and GM =1 [~AM > GM ]

Again, the given series is



which is'a geometric progression series with common ratio %1 then

pth term 2716( !

= -1
gth term :—16( 1)q =t
Arithmetic mean = %

t+t . 5
D 49

2 4
Geometric mean =1
> it =1
pq
vt =1
pPq
-1 p—1 -1 q*li
:(—16)( 7) (—16)( 7) -1
4 2 -1 p+qv2:
= (16) ( 7) 1
42 1
S (=2% ( .
g (PP
2R
=>(-2) )PP = ()P
= (2) =2

ptg-2
) =1

= (72)

= p+tq-2=8

= pt+tq=10

Question161

In an increasing geometric series, the sum of the second and the sixth term is 275

and the product of the third and fifth term is 25 . Then, the sum of 4th, 6th and

8th terms is equal to
[2021,26 Feb. Shift-1]

Options:
A. 30
B. 26
C.35
D. 32

Answer: C

Solution:

Let the first term of geometric series be' a and common ratio be 'r'.
Then, n th term of given series is given as

Tn:ar“_1

Now, given that sum of second and sixth term is 25/2.

i.e. T,+T,=25/2

Sar+ar =25/2

sar(l +17)=25/2 - < (i)

Also, given that product of third and fifth term is 25.

Il ie (T NT,)=25



= (ar’)(ar’) =25

>ai%=25 - - (i)

Squaring Eq. (i), we geta2r2(1 +r4)2 = ( 275 ) S - (iii)
Divide Eq. (ii) by (iii),
a2r2(1 +r4)2 \ (25)2
a’t® 4(25)
(e’ _ 25
I'4 4
4(1 +1*? =251
41 +1° % 2 = 25¢*
a1t ra=0
4’16 ~r*+4=0
4 -4 10+ (-4)=0
t*=Hart-1)=0
Gives, 1" = 40r*=1/4
We have to find sum of 4 th, 6th and 8th term, i.e.
T4+T6+T8 =ar +ar +ar’

=

L A R A 4

= ar(r2 +rtt r6)
=ar(1+r2 1) e - (iv)
Using Eq. (ii),
(ar3)2 =25
Sar’ =5
Also, we take r* = 4 because given series is increasing and =2,
T, +T +Ty =5(1+2+4)
=5(7)=35

Question162

The minimum value of f (x) = a® +a! _ax, where a, x € Rand a >0, is equal to
[2021, 25 Feb. Shift-1I]

Options:
A.a+1

B.a+ 1
a

C.2Va

D. 2a

Answer: C

Solution:

We already know, Arithmetic mean > Geometric mean,

Let us take AM and GM of two terms aa* and a' _'“‘X,

aax 4 3.1 —a*
2 \S

and GM = Vo -o'™*

a' +a

= AM =

“AM >GM =

X X -
=a% +g'7 ¢ 22\131



Vs g
~ Minimum value of f(x)=a" +a ° is

2Va.

Question163

If0<0,p< ’5‘, X = 20 cosznf)1 y= 20 sinzn(p and

z= 20 cos>"0 - sin"¢, then
[2021, 25 Feb. Shift-1]
Options:

A xy—z=(x+ty)z
B.xy+yz+zx =1z

C.xyz=4

D.xytz=(x+y)z

Answer: D

Solution:

o0
Given, x="Y cos™"0
n=0

. 2n
N0

y=
2n . 2n
z cos” 0 -sin" @
0
_ 2 4
= x=1+cos’O+cosO+...0

)
n=0
z

2
X = = cosec’ 0

1—=cos™0
=> y=1+sin2(p+sin4(p+...oo

WX = = cosec’® - (1)

1 -cos’0

=y =1+sin2(p+sin4(p+...oo

fy = — — =seclp e - (i)
1 =sin“@
= z=1%0c0s"0- sinz(p + cos4esin4(p +...0
aoz= L i)
1 —cos“fsin"¢
From Egs. (i), (i) and (iii), we get

cos0 = 1= )
1 X
K4 1 1 1
RGN
X y ¢ y

= Xy L C

xy —(x— D(y=1)

z= Xy

xy—xy+x+y—1
= XZtyz=Z=Xy
= xytz=(xty)z




Question164

Let A, Ay Ay eeeeeees be squares, such that for each n > 1, the length of the side of
A equals the length of diagonal of A__ .. If the length of A is 12cm, then the

smallest value of n for which area of A_ is less than one, is ..........
[2021, 25 Feb. Shift-I]

Answer: 9
Solution:

According to the question, length of side of A -square is 12 mathrm ~cm.

As Ag
XU
3’ ~
A = & & )
1 N
12cm X y
x=12/N2 y=-22
(V2)
- Side lengths are in GP.
1.2
n (\/E)n*l
(Side of nth square i.e. A )
. 12 2 144
~ Area =( Side )2: ( (\/E)VI) = i
According to the question, the area of A square <1

= 2" '>144
Here, the smallest possible value of is = 9.

Question165

Consider an arithmetic series and a geometric series having four initial terms
from the set {11, 8, 21,16, 26, 32, 4 }. If the last terms of these series are the
maximum possible four digit numbers, then the number of common terms in these

two series is equal to.........
[2021, 16 March Shift-1]



Answer: 3

Solution:

Given, set {11, 8,21, 16,26, 32, 4}

By observation, we can say that

AP ={11,16,21,26,...}

GP =1{4,8,16,32,...}

Sm+6=42""

Sm+6=2"""

So, (2n+1 —6) should be a multiple of 5 . The unit digit of 2Xis 2,4, 6,8. So, when 6 is subtracted from 2" " ! the possible
unit digits will be 6, 8, 0, 2. Only 0 is divisible by 5. Hence, 2" unit digit has to be 6 .
2n+1 _ 24’ 28’ 212’ 216“.

As, 2'° will not be'a 4 digit number, so, common terms = {16, 256, 4096}

~ Number of common terms =3

Question166

Let =, aandbbeinG.P.and 1, i, 6 bein(a) P., where a, b> 0. Then, 72(a+b) is

equal to .........
[2021, 16 March Shift-11]

Answer: 14

Solution:
Given, GP= L, a, b
9 16’ &
)
16
and given, AP =1/a,1/b, 6
2 1
= == -+6
b a
L 2y
16a a
L 1ll+6
82’ a
= 1=28a(l+6a)
=  48a°+8a—1=0
= (4a+1)(12a—1)=0
= a=-=1/4 or 1/12
As per the question, a> 0
o a=1/12
P T |
b=16a"=16 437 9
72(a+b)=72(i+ l)
1229
=6+8

=14



Question167

If a, B are natural numbers, such that 100” — 199p = (100)(100) + (99)(101)+
(98)(102) +... +(1)(199), then the slope of the line passing through (a, B) and origin
is

[2021,18 March Shift-1]

Options:
A. 540
B. 550
C. 530
D. 510

Answer: B

Solution:

Given,
100*—199 . B="(100)(100) + (99)(101)
+(98)(102) +... +(1)(199)

99

=100"—1998 = Y (100—x)(100+ x)
x=0
99
=Y (100> -x)
x=0

99 ) 99 5
= X (100~ ¥
_ (100)3_ 99 x 1060 x 199
=(100)" = (199) p = (100)° —(199)(1650)
On comparing, we get o =3, B = 1650
Then, the slope of the line passing
through (a, B) and origin'is
_B-0_PB_ 1650=550

o—0 « 3

Question168

1 1 1 1
+ + +.o.+
31 50171 (201)*~1
is equal to

[2021, 18 March Shift-1]

Options:
101

25
B. m



101
C. ﬁ

99
D. m

Answer: B

Solution:
21 4 2] y 21 Tt 12
321 5 -1 71 (201° -1
100 1

2 @r+1y°-1
100 1

=14 At -1
100 1 100 1

RS R T )
1Pl

45 U el
S N MES N
_1fy- 1. 71_ 1,100
—l' ) e
25
101
Question169

Let'S, be the sum of first 2n terms of an arithmetic progression. Let S, be the sum
of first 4n terms of the same arithmetic progression. If (S, =S,) is 1000 , then the

sum of the first 6n terms of the arithmetic progression is equal to
[2021, 18 March Shift-11]

Options:
A. 1000
B. 7000
C. 5000
D. 3000
Answer:' D

Solution:

Given, S, =S, andS, =S,
and S,—-S,;=1000 =S, —S, =1000

= %[2a+(4n* Dd]- 22—n [2a+ (2n— 1)d] = 1000

=2n[2a+@n—1)d]—n [2a+(2n—1)d] = 1000
= 2an+n(8n—2-2n+ 1)d = 1000



= 2an-+n(6n-1)d =1000
= nf[2a+(6n—1)d]= 1000

6
=S, = %[2a+(6n71)d]
6
= 2x(1000
5 (1000)
=6 %500 = 3000

Question170

If log,2, log3(2X —3), log, ( 2" - %) are in an arithmetic progression, then the value

of x is equal to
[2021, 27 July Shift-1]

Answer: 3

Solution:

log,2, log,(2" = 5), log, (ZX - %) — AP
- 7
=2log,(2'~5) = log,2 + log, (21|

>logy(2" -5 =log,[2- (2~ 1)

(2*-57=2.2"~7

(2%’ +25-10-2-2-2+7=0
2 -12:2"+32=0

2 -4)(2*=8)=0

= 2=40r8=>x=20r3

If x =2, then log,(2* - 5) = log,(2° - 5)
Here, argument is negative, so, x # 2.

140

Hence, x =3
Question171
If tan ( g), X, tan ( %) are in arithmetic progression and tan( g) A tan( %) are

also in arithmetic progression, then |x —2y| is equal to
[2021, 27 July Shift-1I]

Options:
A. 4
B.3

C.0



D. 1

Answer: C

Solution:

Jx
So, x= %[tan9+tan( %)]
(~ifa,b,careinAP, so, b= %)
And tan( g),yltan( %) are in AP.

o

1 n St
Now, x =2y = [t + t. —] (t +t —)
X—2y= > an9 am18 an9 an18
CotE—tanE tan % = cot %I
=>|x—2y|= —9—tan5—7t
2 v andtnh cot X
a —_— = —
18 9
2 2n
t =X ~cot == =0
‘co 9 co 9‘
2cot?’A”!
*COt2 A=
[ N 2cotA
Question172

LetS_be the sum of the first n terms of an arithmetic progression, If S; =3S, ,

then the value of s_ is

[2021, 25 July Shift-1]
Options:

A6

B. 4

C.2

D. 8

Answer: A

Solution:

LetS_ = An’+Bn=n(An+B)S; =3S
=3n[A(3n)+B]=3-2n- [A(2n) + B]
= 3An+B=4An+2B
= An+B=0
S _ 4n[A(4n)+B]
S,.  2n[A(2n)+B]
) ( 4An—An )
2An— An
=2x3=6

2n



Question173

Let S -denote the sum of first n terms of an arithmetic progression. If

S,0 =330, S, = 140, then S, — S is equal to
[2021,22 July Shift-11]

Options:

A. 1862

B. 1842

C. 1852

D. 1872

Answer: A

Solution:

Sn:An2+Bn
S0 = 100A + 10B = 530
S, =25A + 5B =140 Solving both equations, we get B=3 and
A=5
~ S = 5n’+3n
2858, =5(20°—-6%)+3(20-6)
=5-26.14+3-14
=14(130+3)=14 %133 = 1862

Question174

The sum of all the elements in the set {n € {1, 2,

is equal to
[2021, 22 July Shift-1I]

Answer: 1251

Solution:

ne {1,2,3,.....100}
2040=2 %3 x5x 17
If HCF of n and 2040 is 1, n should not be a multiple of 2, 3,5, 17 .

...100} : HCF of n and 2040 is 1}

ne {l1,7,11,13,19,23,29,31,37,41,43,47, 53,59, 61, 67,71, 73,77, 79, 83, 89,91, 97 }

>, = | 1251




Question175

If sum of the first 21 terms of the series
log91 X+ log91 X+ log91 S X T, where x >0

is 504 , then x is equal to
[2021, 20 July Shift-1I]

Options:
A. 243
B.9
C.7

D. 81

Answer: D

Solution:

LetS= loggmx + loggmx +..
1
b
S =2logyx +3logyx + ... +22logyx

=loggx(2+3+4+...+22)

Using property, log, x = -log x

= log,x [ 22_1(4 +20) ] = log,x(21 x 12)

=S =252log,x
Given, S =504, then
252logyx = 504

= logyx =2
= x=(9)*=81

Questionl176

For k € N, let
1 _ 20 Ak
(ot D@ +2)... (@ +20) (=0 atk

2
where a > 0. Then the value of 100 ( Al“A;A‘S )
13

[2021, 20 July Shift-1I]

Answer: 9

Solution:



Given,

1 20 .
= __K >0
@ T D) (020 % ark
1 = ﬁJr A
a(a+ 1)... (a+20) o ot
+ +—A20
T a+20
1 1

>

4T IR E13). (—D).. . (6)  1416!
_ 1 -1

15 (C15)(—14) .. (= 1)(1)...(5) 155!
_ 1 -1

B 13). . (CD)(D).. (7). 1317

>

Question177

If the value of

1.1
l"g(o.zs)( 3 + ? t St upto oo)

1+%+ 6,10

33
+.... upto o

is1 , then 1% is equal to .......
[2021, 25 July Shift-1I]

Answer: 3

Solution:

a=14+ S4+ 4+ —=+_..00 cevee- (l)



Question178

Let{a } _ loo be a sequence such

+

., Ta_ forall n>1. Then the value of 47 él ;T is

thata, =1,a,=1anda__,=2a_

equal to ....
[2021, 20 July Shift-11]

Answer: 7

Solution:

oo

™8

=] |:
I
bl

® a
Let ¥ S =xie.
n=1 2311 n=1

:2an+l+an

oo

Given, a .,

Divide the whole by 8",

an+2: 2an+1+ ﬁ

8" 8" 8"

a a a
= 82' n+2 _g.o i+l Tny
8n+2 8n+1 8n

an+2 _ a'nJrl an
64( 8“”) _16( 8“”) D
Now, take the summation,

n+2 < a'nJrl - an p

=16 + oL - (1

1 8n+2 nzl 8n+1 ngl 8n ( )
a




=564x-9=28x—1)+x
564x—16x—x=9-2=247x=7

an
LATE =T
Question179
Leta,, a,a...... be an (a)P.
Fagt .t .
H = %, p # 10, then 2—1; is equal to

[2021,31 Auq. Shift-II]
Options:

19
A. 21

100
B. m

21
C. 3

121

Answer: C

Solution:

Question180

The number of 4-digit numbers which are neither multiple of 7 nor multiple of 3 is
[2021, 31 Aug. Shift-1I]

Answer: 5143



Solution:

Total 4-digit number

=9x10x% 10 x 10 = 9000

4 -digit number divisible by 7

1001, 1008, -...,9996

Number of 4-digit number divisible by 7
— 99961001 | | _ 15g6

4 -digit number divisible by 3

1002, 1005, ...,9999

Number of 4-digit number divisible by 3

_ 9999; 1002 1~ 3000

4 digit number divisible by 21

1008,.1031, ..., 9996

Number of 4 - digit number divisible by. 21

_ 99962—1 1008 4 = 499

~ Number of 4-digit numbers neither divisible by 7 nor 3
=9000— 1286 —3000 + 429 = 5143

Question181

Three numbers are in an increasing geometric progression with common ratio r. If
the middle number is doubled, then the new numbers are in an arithmetic

progression with common difference d . If the fourth term of GP is 31'2, then r’ —d

is equal to
[2021, 31 Aug. Shift-1]

Options:
A.7-7\3
B.7+3
C.7-V3
D.7+343
Answer:'B

Solution:

Let three numbers be %, a, ar.

According to the question, 2 2a,ar — AP
ig

da =ar+ Lo+ l:4
r r

= P —4r+1 =O$r=2i\/§
T, of GP- =3¢’

2 2
3r° =ar

a =3
r =2+



d=2a-2% =33
r

red =Q2+\3)°-3V3
=7+4\3-33=7+3

Question182

If 0 <x <1, then
3"+ 3x°+ Ix" +......, is equal to
[2021, 27 Aug. Shift-1]

Options:

A. X( Hx) +log (1 —X)

1-x

B. X( lfx) +log (1 -x)

1+x

C..— Flog(1-x)

1=x
1+x

D. ifi +log (1 =X)

Answer: A

Solution:

We have,

32,53, 74
=X+ IXO+ =X+,
X XX

- (27 %)XZJF (27 %)x3+ (2* i)x4+...
4

2
=2- X _—[~log (I =x)—x]
1-x 3

[ using sum of infinite GP = ﬁ and logarithmic series]

2x°
=X
2 2
o 2XT+x—x +log (1-x)
1-x N
x2+x
=X

+x+log (1-x)

+log (1=%)

:x( ﬂ) +log (1 —x)
1=x N

Question183

Ifx,y ER; x>0
y =log, x+ log10x1/3 + logmxl/9 +...



upto o terms and
244+6+..+2y _ 4
3+6+9+...+3y log, x

[2021, 27 Aug. Shift-1]

, then the ordered pair (x, y) is equal to

Options:

A.(10°%6)
B. (10°, 6)
C.(10%3)
D. (10°%,9)
Answer: D

Solution:

2+4+6+...+2y _ 4
3+6+9+...+3y “log,x
20+2+3+...+y)_ 4

31+2+3+...+y)  log,x
2_ 4
3 log,x

Given,

=

=

= log,;x=6

= x=10°
1 1
Now, y =log,,x +log, x 3+ log, ,x 9+ ... upto w terms.

11
:10g10(x~x3~x9...oo terms )
1

1+ =+ —+...0 terms

=log,x 3
1

O\ S
= log, % 3 =log,x

3
<log,((10° 2 [vx=10]

=y :6><%:9

3/2

2 x =10%y=9
x,y) =10%9)

Question184

If0<x<landy= %x2+ §x3+ 3x**" then the value of e' *Yat x = %is

4
[2021, 27 Aug. Shift-IT]

Options:
1.2
A. Ee

B. 2e



C. e

NI —

D. 2¢’

Answer: A

Solution:

34 X, X
3%
x’ + ( 4—"2+X3+X4 )
—~ T3y
v y= X +In(1-%)

y=1-In2
Then, QY Z I+ 1-In2 _ 2-In2
_ 2 2!

e

o 2

DY,
2

Question185

If the sum of an infinite GP a, ar, arz, ar3, .... is 15 and the sum of the squares of

its each term is 150, then the sum of arz, ar4, ar6, S T
[2021, 26 Aug. Shift-1]

Options:
A.5/2
B.1/2
C.25/2
D.9/2
Answer: B
Solution:

We have, sum of infinite GP.a, ar, ar’, ... is
a

S,= — =15 - (@)
1-r
and sum of infinite GP az, a2r2, a2r4, ... is
2
¢S, = 2= =150
1-r
a a V4
= 2. 2 ) =150 - .
( l*r)( l+r) (i)

Divide Eq. (i) by Eq. (i)



a = J|) eceeee. . 111
T 10 (i)
Divide Eq. (iii) by Eq. (i)

l=r_ 10_ 2

1+r 15 3
=3-3r=2+2r

Sl=5r=>r=

| —

Now, putting r= é in Eq. (iii), we get

a_ =10
1+l

N %3:10:>a:12

Now, sum of arz, ar4, aré, o, O

Nt

* 1-1 24 2
25

Question186

Leta,a,......;a,, be an AP with common difference —3 and b, b,, ......, b, be a

GP with common ratio 2.
Letc,=a _+b,k=1,2,......,10. If ¢, =12 and

¢, =13, then kgl ¢, is equal to
[2021, 26 Aug. Shift-11]

Answer: 2021

Solution:

a,, ay, a,, ..., a,, arein APcommon
difference =-3
b, b,, by, ..., b, arein GPcommon ratio =2
Since,c =a _+b,k=1,2,3..... , 10
s Cy=a,th, =12
¢,=a;+b,=13
Now, c;—c, =1
= (a;—a)+(by=b))#1
= —3+(2b,=b)#1
= b,=4
v a,=38
So,APis 11,8,5,....

and GPis2,4,8, ....
10 10

10
Now, » ¢, = a + ¥ b,
k=1 k=1 k=1

10 21071)
= = +9(-3)]+
()2 o2 B
=5(22=27)+2(1023)
= 204625 =2021



Question187

7

3+ 5

The sum of 10 terms of the series ——— + =
1x2°  2°x3

[2021, 31 Aug. Shift-1]
Options:

Al

B. 120/121

C. 99/100

D. 143/144

Answer: B

Solution:

R
12><22 22><32 2 2
22 32722+ 42_32
22 22x3% 3%x4

32><42

Question188

IfS= 1+ %+ ?+ L +..., then 160 Sis equal to

54

[2021, 31 Aug. Shift-11]

Answer: 305

Solution:



Subtracting Eq. (iv) from Eq(iii),
4K 2,2, 2 2

B A e S

S5 5 5t 5

ﬁzi( 1 ):L:K:l
5 25\ 1-1/5 10 8
From Eq. (iii),

a8 7_1yg- 061

5.5 8 32

Now., 106S = 160x % 305

Question189

Leta;;a,......,a, be an AP such that g 1 = ‘91. If the sum of this AP is 189 ,

1 aa .,

then a a, isequalto

[2021, 01 Sep. Shift-1I]

Options:
A. 57
B. 72
C.48
D. 36

Answer: B

Solution:

Let d be the common difference of an AP

20
1 4
a,a,...,4a, and = _
% *! n=1 a3, 9
20
n=1 aa, +d) "9
20
I B ) B
d, = \a a-+d 9
:l[L_l+l_ 1y +L_L]=‘_‘
d a,  a, a; a, a, ay 9
4 l( 1_ L) _ 4
d a,  a, 9
= l<m)=i$ala21 45
d a,a,, 9
= a,(a,+20d)=45 - - (i)
5 %(2a1+20d)=189
Also sum of first 21 terms =189
5 2—21(2a1+20d)=189
= a +10d =9 - < (i)
By Egs. (i) and (i), we geta =3,d =3/5
_ .3
ora1—15,d——§

So, aga, = (a, +5d)(a, +15d) =72



Question190

LetS =1-(n—1)+2-(n=2)+3.
m—3)+...+(n—-1)-1,n=>4.

The sum i ( - 1 ) is equal to

ol (-2

[2021, 01 Sep. Shift-11]
Options:

e—1
A. Ty

6

a
S}

B.

C.

wlo

(&
D. 5
Answer: A

Solution:

S, =1-(=1)+2(n-2)+3m=3) +..+(n—1)- 1,n>4

_nn—DHn+1)
6

2S5, @+

n  3m-2)!

22, 1
=>n§4(n_! (n—2)!)
2 n-2 _12 1
*n;; 3n-2)! §n§4 (n—3)!
S O S S O Wl |

3( I 213 )
Question191

The number of terms common to the two A.P.'s 3, 7, 11,
is ¢
[NA Jan. 9, 2020 (I1)]

Answer: 14

Solution:

...407 and 2, 9, 16, ..., 709



First common term of both the series is 23 and common difference is 7 x4 =28
w Last term <407 =23 +(n~=1) x 28 <407
=>(n—-1)x28<384
384
= n< 28 +1
=>n<14.71
Hence, n=14

Question192

If the 10 ™ term of an A.P. is - and its 20 ™ term is -, then the sum of its first

200 terms is:

[Jan. 8, 2020 (I1)]
Options:
A. 50
1
B. 50 3
C. 100
1
D. 100 3
Answer: D
Solution:
T =L —a+od ... ()
0= 39 .
T, = 11—O=a+19d (i)
Solving equations (i) and (ii), we get
0! 1
120004~ 200
_ 2001 2 1997 _ 201 _ 1
S~ 3| 390" m0) ~ 2 13
Question193

Let f : R — Rbe such that for all x € R, 2' **+2' ™), f(x) and (3*+3 ) are.in
A.P., then the minimum value of f (X) is:
[Jan. 8, 2020 (I)]

Options:
A.2
B.3

C.0



D.4

Answer: B

Solution:

If 2! %4 2" f£(x),3*+3 ™ areinA.P,, then
2

2f(x)=2(2X+ 2l) 4 (3"+ 3i)

Using AM > GM
f(x)=3

Question194

Five numbers are in A.P., whose sum is 25 and product is 2520 . If one of these five
numbers is — %, then the greatest number amongst them is:

[Jan. 7, 2020 (D)]
Options:
A. 27

B.7

21
C 5

D. 16

Answer: D

Solution:

Let 5 terms of A.P. be
a—2d,a—d,a,at+d,a+2d
Sum=25=5a=25=>a=>5
Product =2520
(5-2d)(5~-d)5(5+d)(5+2d)=2520
=(25-4d%)(25-d %) =504
=625 -100d%—25d% +4d* =504
=4d* - 1254 +625-504=0
=4d*-125d%+121=0
=4d*-121d>-4d*+121=0
=(d*-1)@d2-121)=0

11

=>d =x1,d =+ —
X 2

d=+landd == % does not give _71 as aterm

11
od= =
2

~ Largestterm =5+2d =5+11=16




Question195

1 1 1 1

The product 2 .. 4'°.8%.16""... to wis equal to:
[Jan. 9, 2020 (D]

Options:

D.2

Answer: A

Solution:

Question196

h

Leta be then ™ term of a G.P. of positive terms.

100

If ¥ a =200 and %01 a, =100, then zg)l a_is equal to:

n=1  2n+1

[Jan. 9, 2020 (I)]
Options:

A. 300

B. 225

C. 175

D. 150

Answer: D

Solution:

Let G.P. bea,ar, ar......
100
n§1a2n+1=a3+as+ ..... +a201=200
2,200
ar’(r 1) _ 200
r=1

=



2Ty 200
n=1
200
Sa =D _ g
2
r—1
From equations (i) and (ii), r=2 and
ay,ta;+.... +a,,,+ay,, =300
=r(a, ... +a,,,) =300
200
= Y a= 300 _ 150
n=1 r
Question197

If x= ZO (-1)"tan”"@ and y = 20 cos™"0, for 0 < 0 < %, then :
[Jan. 9, 2020 (I1)]

Options:
A.x(l1+y)=1
B.y(1-x)=1
C.y(l1+x)=1
D.x(1-y)=1
Answer: B
Solution:

y=l+cos29+cos46+....
> y= 1 = l=sir126
1 =cos™0 y
x=1—tan’0 +tan’0 +....
1 _ 1
1- (*tanze) sec’®

L, 1

2
= x=co0s0

X =

y=

sin®0 1—x
~y(l=-x)=1
Question198

The greatest positive integer K, for which 49% +1 is a factor of the sum
49"+ 49"+ +497+49+1, is:
[Jan. 7,2020 (D]

Options:
A.32
B. 63

C. 60



D. 65

Answer: B

Solution:

49)7°=1 _ ((49)63+1)(4963—1)[__S _ai"-1)
48 48 -1
+ K =63

Question199

,5853,... be a G. P. such thata, <0,a +a,=4 and a;+a =16. Ifél a, = 4k,

then A is equal to:
[Jan. 7, 2020 (ID)]

Leta,a

Options:
A.-513
B.-171

C. 171

511
D. ==

Answer: B

Solution:

Since,a, ta,=4=a +ar=4...(i)
a,+a, =16 :~a1r2+alr3=l6...(ii)
N4
From eqn. (i), a, = S
4 \" 4-\%
L + [ —/— =
( 1+r) ( 1+r) 16
=4r%(1+1) = 16(1 +1)
=P =4 (ar=+2

and substituting the value of a, in eqn (ii),

r=2.a(1+2)=4>a = %‘

r=-2,a(1-2)=4=a,/=-4

O T G D B 3 () i)
DI -1
< ‘3-‘(—513) —dxs=—171

Question200

The coefficient of X’ in the expression (1 + x)10 +x(1+ x)9 + xz(l + x)8 +octx s
[Jan. 7, 2020 (I1)]



Options:
A.210
B. 330
C. 120
D. 420

Answer: B

Solution:

)

The given series is in G.P. then S = (l

"1 () ]

(-5
1 +x
L A0t —x" a0k

n, 1
(> T

= Coefficient of x is ''c,="'c,, ,=""C,=330

Question201

The sum, i w

is equal to

[Jan. 8, 2020 (I1)]

Answer: 504

Solution:

[ ) n(n+1)(2n+1)] 41_‘[ é (20 +3n +n)]

G2 (4

= J[2X49%16-+28 X 15+ 28]

= ‘1—‘[1568 +420+ 28] = 504

Question202

The sum 3 (1+2+3+...+k) is
[Jan. 8, 2020 (D]



Answer: 1540

Solution:

Given series can be written as

20 k(k+ l) \ 1 20 5
k; 38 Ekgl(k k)
_ l[ 2021)@E1) | 2021)
2 6 2
_17.420x41 , 20x217_ 1 _
- E[ e ]— 5[2870+210] = 1540
Question203

If the sum of the first 40 terms of the series,3+4+8+9+13+14+18+19+...1is

(102)m, then m is equal to:
[Jan. 7, 2020 (ID)]

Options:
A. 20

B. 25
C.5

D. 10

Answer:A

Solution:

S:3+4+W8+9+u13+14+u18+19 ..... .40 terms
S=7+17+27+37+47+.....20 terms
Sy = 22—O[ZX7+(19)10] =10[14 +190]
= 10[2040] = (102)(20)
= m=20

Question204

If the sum of first 11 terms of an A.P., a , a,, a,,

AP,a,a,;a

59 *+e9
[Sep. 02, 2020 (IT)]
Options:
A — 121

10

... is 0 (a, # 0), then the sum of the

a,, is ka , where k is equal to :



Answer: D

Solution:

Let common difference be d
Q. .1 4
2S, =00~ 7{2al+10~d}—0

=>a1+5d:o=>d:—as_‘...(i)

Now, S=a +a,+a.+...+a,,
=a +(a;+2d)+(a, +4d)+ ...+ (a; +22d)
11x12

2

= 12a,+2d

- 12[a1+11- (— %) ] (From (i)

. 6 _ 72
=12 (= g)a=- G

Question205

If the first term of an A.P. is 3 and the sum of its first 25 terms is equal to the sum
of its next 15 terms, then the common difference of this A.P. is:
[Sep. 03, 2020 (D]

Options:

1
A.g

1
B.g

1
C 7

1
D. =

Answer: A

Solution:

Givena=3and S,,=S,,~ S,
=28)5= Sy
=2 22_5[6+24d] - %[6+39d]

=25[6+24d]=20[6+39d]
=5(2+8d)=4(2+13d)



=>10+40d =8+52d

=>d = %
Question206

In the sum of the series 20+ 19 %+ 19 %+ 18 ‘51+ .. upto n ™ term is 488 and then

th ) .
n term is negative, then :
[Sep. 03, 2020 (II)]

Options:
A.n=60
B.n™ termis -4

C.n=41

th

D.n" termis —4 %

Answer: B

Solution:

3 1 4
=20 Z+19=4+18 =+....
S +19 5 19 5 18 5
+S =488

100 2 n 2
488 = 1 z(_)+ —1(—_) 488 = D101 - ~101n+2440 =0
2[ S (n—1) 5 ] 2(0 n)=n n

=>n=61o0r40
Forn=40:>Tn>0

Forn=61=>Tn<0

n' term =T = 10+ 61-1)(~2) =4

Question207

Leta, a,....,a bea given A.P. whose common difference is an integer and

2
S,=a,ta,+...+a .Ifa =1,a =300 and 15 <n <50, then the ordered pair

(S,_pa,_,) isequalto:
[Sep. 04,2020 (I1)]

Options:
A. (2490,249)
B. (2480,249)

C. (2480,248)



D. (2490,248)

Answer: D

Solution:

Given that a, =1 and a =300 andd €Z
~300=1+(m-1)d

_ 299 . 23x13
(n=1) -~ (n—1)
~d is an integer
~n—=1=13 or23

=n=140r24 (~15<n<50)
>n=24andd =13
a,,= 1 +19x13 =248

20
S0= 5 (2+ 19.%13) = 2490

Question208

13292971 14 and 3* 7252 are the first three terms of an A.P. for some a, then
the sixth term of this A.P is:
[Sep. 05, 2020 (1)]

Options:
A. 66
B. 81
C. 65
D. 78

Answer: A

Solution:

Given that 32512¢71 14, 34725102¢ 5re in AP,
SO, 325in2a*l+34*2sin2u:28

2sin2a
>3+ =8

3 32

Let 325in2a:X
- X, 81 _»g

3 X
=>x’—84x +243=0=>x=81,x=3
When x =81 = sin2 o= 2 (Not possible)

T

Whenx=3=>a= —
X o 12

ca=3"=1,d=14-1=13
ag=a+5d =1+65=66

Question209



If the sum of the first 20 terms of the series log(71 /z)x + log(71 /3)x + log(71 /4)x +... 108

460, then x is equal to :
[Sep. 05, 2020 (IT)]

Options:

A7

1
B. 72

C.¢?

ﬁ
D. 7%

Answer: A

Solution:

S= log7x2 + 10g7x3 + 10g7x4 +...20 terms
S =460
=log,(x” - x - x* . x?) = 460

=>10g7x(2+3+4 AAAAAA 2

SQ2+3+4+.+21)log x = 460
N 2—2()(2+21)10g7x — 460

460 2
= = — = = =% 49
10g7X 2 X

Question210

IHf(x+y)=fXf(y) and i f(x)=2,x,y € N, where N is the set of all natural

numbers, then the value of % is:
[Sep. 06, 2020 (1)]

Options:

2
A.§

1
B.§

1
C.3

4
D.§

Answer:. D

Solution:



Letf(1) =k, then £(2) = f(1 +1) =k
f3)=fQ+1)=k

Y f(x)=2=2k+K4K+....0=2
=1

X
5> ——=2=

Question211

Let a, b, ¢, d and p be any non zero distinct real numbers such that
(a> +b*+ cA)p>—2(ab +be +cd )p +(b* + c*+d?) =0. Then :
[Sep. 06, 2020 ()]

Options:
A.a,c,pareinA.P.
B.a, ¢, parein G.P.
C.a,b,c,d are in G.P.
D.a,b,c,d arein A.P.

Answer: C

Solution:

Rearrange given equation, we get
(azp2 —2abp + b2) + (bzp2 —2becp + cz)
+(czp2 —2cdp+d 2) =0
=(ap=b)"+(bp—c)’+(cp—d)’ =0
~ap—b=bp—c=cp—d =0

= E= %= % ~a,b,c,darein G.P.

Question212

The common difference of the A.P. b, b,, ..., b_-is 2 more than the common
difference of A.P.a , a,,...,a .Ifa, =—159, a, ,, =—-399 and b,,, = a,, then b, is
equal to:

[Sep. 06,2020 (1I)]

Options:

A. 81

B.-127

C.-81



D. 127

Answer: C

Solution:

Let common difference of series
I T EO a ‘bed
vagy=a,;+39d =-159 ... (i)
and a,,=a;+99d =-399 . .. (i)
From equations (i) and (i),
d=-4anda =-3

Since, the common difference of b, b,, ......, b, is 2 more than common difference of a,, a,, ......, a
- Common difference of b, b, b,, ..... is (-2)

“bigy =259

=b, +99(-2) = (+3) + 69(~4)

=b, =198 -279 =>b, =81

Question213

Suppose that a function f : R— R satisfies f (x +y) = f (x)f (y) for all x,y € R and
f(a) =3.If » "f (i) = 363, then n is equal to
[NA Sep. 06, 2020 (IT)]

Answer: 5

Solution:

“f(x+y)=f(x)- f(y) Vx€Rand f(1)=3
Sf(x)=3"= f(i) =3
= 3 (i) =363

i=1
=3+32+3% .. +3" =363
3M=363 [S = M]

N nT Tr=1)

=242

Lane - 3633x2

=3"=243=3">n=5

Question214

12" +27. 3 2% 32+ +2x3” + 3" =S — 2! then S is equal to:
[Sep. 05, 2020 ()]

Options:



NELLE

D.2-3"
Answer: B

Solution:

Given sequence are in G.P. and common ratio 3

2y

Question215

If the sum of the second, third and fourth terms of a positive term G.P. is 3 and the
sum of its sixth, seventh and eighth terms is 243, then the sum of the first 50 terms
of this G.P. is:

[Sep. 05, 2020 (II)]

Options:
A.%G”—D
B. -(3% - 1)
C. 237~
D £3%-1)
Answer: B

Solution:

Let the first term be ' a ' and common ratio be 'r".
war(1 +r+r2)=3 ()]

and ar’(1 +r+19) =243 . . . (i)

From (i) and (ii),



4 1
=8l=>r=3anda= —
T r a 13

aS = ar™’—1) _ 301 [S _ a(rnfl)]
07 T 26 oo

Question216

Let o and f be the roots of x> —3x + p =0 and y and 6 be the roots of

x> — 6x + q=20.If a, B, v, 0 form a geometric progression. Then ratio

(2q+p): (2q—p)is:
[Sep. 04, 2020 ()]

Options:
A.3:1
B.9:7
C.5:3
D.33: 31

Answer: B

Solution:

Leta, B, v, d be in G.P., then ad = By

So_ vy |oa-B|_, v=d
B o a+p y+93

=36—16p=36—4q=>q=4p
.29+p_ 8+p_ 9 _9
2q=p. 8-p Tp 7

Question217

The value of (0.16) log, . ( 1+ %+ %+ ... to o) is equal to
[NA Sep. 03, 2020 (I)]

Answer: 4

Solution:



1°g2,5(1+iz+i3+ oo)
16 '3 3 3
1
Ing.s(—?)l)
1- = _a
0.16 3008 = 7]
1
log,s| =
=0.16 (2)

Question218

The sum of the first three terms of a G.P. is S and their product is 27. Then all
such S lie in :
[Sep. 02, 2020 (D]

Options:

A. (=%,-9]U [3, »)
B.[-3,x©)

C. (—o, =3]U[9, »)
D. (=, 9]

Answer: C

Solution:

Let terms of G.P. be %, a, ar

.-.a(%+l+r):s...(i)

and a’ =27
>a=3...(ii)
Put a=3 in egn. (1), we get

S=3+3(r+ l)
T

IF £ (x)=x+ % then f(x) € (—a0, <2] U [2, o)

=3f(x) € (—o0, —6] U [6, )
=3+ 3f(x) € (—oo0, —3]U[9, )
Then, it concludes that

S € (—oo,—~3] U [9, )

Question219

If |x| <1, |y |<1land x £y, then the sum to infinity of the following series
x+y)+ & +xy+y)+ X+ y+xy’ +y) Fois
[Sep. 02,2020 (I)]

Options:



XTy—Xxy
T (L+x)(1+y)

X+y+Xxy
B. A +x)(1+y)

X+y-=xy
“ (1-x)(1=y)

X+y+Xxy
S(I=x)(1-y)

Answer: C

Solution:

S=(X+y)+(x2+y2+xy)+(x3+x2y+xy2+y3)+...oo

= %[(Xz—y2)+(x3—y3)+(x4—y4+...oo]
X~y

_ 1 [ Y ]: (x=Y(x+y-xy)
x—yl1l=x_1l-y x=y)(1-x)1-y)
.. _ a

[ 8. %]

_ . Xty—xy

(I=x)(1~y)

Question220

Let S be the sum of the first 9 terms of the series:

Ix+ka} + {x*+ (K+2)a} + {x° + (k + 4)a} +{x" + (k+ 6)a} +...

x#1.IfS = X107X+45a("71), then k is equal to:

x—1

[Sep. 02, 2020 (IT)]
Options:

A.-5

B. 1

C.-3

D.3

Answer: C

Solution:

S=(x+x2+x3+...9terms)

x(ngl)
x—1

+a[k+(k+2)F +(k+4)+...9terms ] =S = + g[2ak+8 x (2a)]

x"x . 9ak+8) _ x"’-x+45ax—1)
x—1 1 x—1
X —x+9ak +8)(x—1) _ x'"—x+45a(x—1)
x—1 x—1
=9a(k+8) =452 = k+8=5=k=-3

>S=

( Given)

=

where a# 0 and



Question221

If m arithmetic means (A.Ms) and three geometric means (G.Ms) are inserted
between 3 and 243 such that 4™ A.M. is equal to 2 ne. G.M., then m is equal to

[Sep. 03, 2020 (ID)]

Answer: 39

Solution:

Let m arithmetic mean be A, A,... A _and G, G,, G, be geometric mean.

The A.P. formed by arithmetic mean is,
3L,ALALA,, ... A, 243
4= 243-3_ 240
m+1 m+1
The G.P. formed by geometric mean

3,G,, G,, Gj, 243

1
“A, =G,
240 2
34 240 =3
=3+4( ) -30)

=3+ 200 57 11 =402 m=39.
m+1

Question222

H1+(1-2>-D)+1-4*-3)+(1=6"5)+......+ (1 —20% 19) =0 — 2208, then an
ordered pair (a, B) is equal to :
[Sep. 04,2020 (D)]

Options:
A. (10,97)
B. (11,103)
C.(10,103)
D. (11,97)
Answer: B

Solution:



The given series is
1+ (1=22 1) +(1-4%-3) +(1-6%-5)+...(1—20+19)
0

S=1+ lz [1-Q2r)*Q2r—1)]
r=1

10 p G 0o 5
=1+ Y (1-8+4r)=1+10— Y (8’ —4r")
r=1 r=1

2
211—8( 10;11) +4><( 10X11><21)

6
=11 -2x(110)*+4x55%7
=11-220(110-7)

=11-220 % 103= 0.~ 2208
=q=11,p=103

~(a, By=(11, 103)

Question223

Letf : R — R be a function which satisfies f (x +y) =f(x) +f(y), Vx,y € R. If
f(a)=2 and g(n) = (:g)f (k), n € N , then the value of n, for which g(n) = 20, is :
[Sep. 02,2020 (II)]

Options:
A5

B. 20
C.4
D.9

Answer: A

Solution:

Given: f(x+y)=f(x) +f(y), Vx,y ER, f(1)=2
=>fQ2)=f(1)+f(1)=2+2=4
f@)=f(1)+f(2)=2+4=6
fn—1)=2(n-1)

n—1
Now, g(n) = Y f(k)

k=1
=f()+f@2)+fB3)+....f(n—1)
=2+4+6+..... +2(n—1)
=2[1+2+3+...... +(n-1)]
< D)

»g(n) =20-(given)

So, n*~n =20

=>n’-n-20=0
=0m-5)@m+4)=0

=n =35 orn=—4 (not possible)




