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Sequence And Series JEE Main PYQ - 3

Total Time: 25 Minute Total Marks: 40

Instructions

Instructions

1. Test will auto submit when the Time is up.

2. The Test comprises of multiple choice questions (MCQ) with one or more correct
answers.

3. The clock in the top right corner will display the remaining time available for you to
complete the examination.

Navigating & Answering a Question

1. The answer will be saved automatically upon clicking on an option amongst the
given choices of answer.

2. To deselect your chosen answer, click on the clear response button.

3. The marking scheme will be displayed for each question on the top right corner of
the test window.
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Sequence And Series

1. The sum of the common terms of the following three arithmetic progressions (+4,
3,7,11,15,...,399, 2,5,8,11,...,359 and 2,7,12,17,...,197,isequal to __ __ _ -1)
2. The 8™ common term of the series (+4,-1) [1-Feb-2023 Shift 2]

S1=3+7+114+154+19+......
Sy=14+6+11+16+21+...1s

3. For any three positive real numbers a, b and ¢, 9(25a2 + b?) + 25(c* — 3ac) = (+4,-1)
15b(3a + ¢). Then:

[2017]
a. b,cand a arein A.P
b. a,b and carein A.P
C. a,band carein G.P

d. b,cand a arein G.P

4. Leta,b,c € R.If f(z) =az?+ bz +cissuchthata+b+c=3and f(z +y) = (+4,-1)

10
f(x) + f(y) + =y, ¥,y € R, then Y f(n) is equal to:
=t [Online April 15, 2018]

a. 165
b. 190
c. 255

d. 330

6. Given an A.P.whose terms are all positive integers. The sum of its first nine (+4,-1)
terms is greater than 200 and less than 220. If the second term in it is 12, then

its 4" termis : [Online April 9, 2014]

a. 8
b. 16

c. 20
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d 24

6. If b is the first term of an infinite G.P. whose sum is five, then b lies in the (+4,-1)
interval: [Online April 15, 2018]

a. (—oo,—10]
b. (-10,0)
c. (0,10)

d. [10,00)

7. If the sum of the series 20 + 192 + 191 + 182 + ... upto n'" term is 488 and the (+4,-1)
th : H .
n'" term is negative, then : [Sep. 03, 2020 (ID)]

a. n'* termiis —4§
b. n =41
c. nt" termis —4

d. n=60

8. If three distinct numbers a,b,c are in G.P. and the equations axz? + 2bz + ¢ = 0 (+4,-1)
and dz? + 2ex + f = 0 have a common root, then which one of the following
statements is correct? [April 08, 2019 (IT)]

Q. d,e, f arein A.P .

b. 4,¢ L arein G.P.

0
QI

f arein A.P.

€
1P

d. d,e, f arein G.P.
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9. let 1, % . L(z;#0fori=1,2,..,n) bein AP.suchthat z; =4 and zy = 20.1f  (+4,-1)

n is the least positive integer for which z,, > 50, then Z <l> is equal to
T

1=1

[Online April 16, 2018]

o |—

0
ole

o]
:
e

10. Let ay,as,.....,a10 be a GP. If & =25, then & equals: (+4,-1)
[Online April 15, 2018]
a. 2(5%)
b. 4(5?)

c. 5

d. 53
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Answers

1. Answer: 321 - 321

Explanation:

The correct answer is 321

3,7,11,15,............,399 dy =4
2,5,8,11,..ccun...,359 dp =3
2,7,12,17,.. ... 197 ds =5

LCM (di,da,ds) = 60
Common terms are 47, 107, 167
Sum = 321

Concepts:

1. Arithmetic Progression:

Arithmetic Progression (AP) is a mathematical series in which the difference between
any two subsequent numbers is a fixed value.

For example, the natural number sequence |, 2, 3, 4,5, 6,... is an AP because the
difference between two consecutive terms (say 1and 2) is equal to one (2 -1). Even
when dealing with odd and even numbers, the common difference between two
consecutive words will be equal to 2.

In simpler words, an arithmetic progression is a collection of integers where each
term is resulted by adding a fixed number to the preceding term apart from the first
term.

For eg:- 4,6,8,10,12,14,16

We can notice Arithmetic Progression in our day-to-day lives too, for eg:- the number
of days in a week, stacking chairs, etc.

Read More: Sum of First N Terms of an AP

2. Answer: 151 - 151


https://collegedunia.com/exams/arithmetic-progressions-properties-formulas-and-solved-examples-mathematics-articleid-321
https://collegedunia.com/exams/natural-numbers-and-whole-numbers-addition-subtraction-and-division-mathematics-articleid-2725
https://collegedunia.com/exams/sum-of-first-n-terms-of-an-ap-mathematics-articleid-8267
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Explanation:
Ts =114 (8 —1) x 20
=11+ 140 = 151
So, the correct answer is 151.

Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

Eg: ay,05,03, A ......

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If 0,059,035 04..... etc is considered to be a sequence, then the sum of terms in the

sequence a;+0y+a3+ dy...... dre considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences

A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers


https://collegedunia.com/exams/sequence-and-series-explanation-concept-am-gm-articleid-445
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Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequenceis defined as,Fp=0and F;=1and F, = F.1 + Fy-9

3. Answer: a

Explanation:

9 (25a2 + b?) + 25 (2 + 3ac) = 15b(3a + ¢)

= (15a) + (3b)* + (5¢)* — 45ab — 15bc — T5ac = 0
= (15a — 3b)* + (3b — 5¢)® + (15a — 5c)®> = 0

It is possible when

15a —3b =0 and 3b — 5¢ = 0 and 15a — 5¢ = 0
15a = 3b = 5¢

a _ b _ ¢

1 5 3
. b,c,aarein A.P.

Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

Egl d;,d9,A3, Ag....e.

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If 0y,09,03 Ag....... etc is considered to be a sequence, then the sum of terms in the
sequence ay+dp+ag+ Ay..... Are considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.
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Geometric Sequences

A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequence is defined as,Fp=0and F;=1and F, = F-; + Fh-9

4. Answer: d
Explanation:

As, f(z +y) = f(z) + f(y) +zy
Given, f(1) =3

Putting, z =y =1

= f(2)=2f1)+1=7
Similarly, z =1,y = 2

= f3)=F1)+ f(2) +2=12

Now, 3" f(n) = £ (1) + £ (2) + £ (3) + ... + £ (10)

=3+7+12+18+...= S (let)
Now, S, =3 +7+12+18 + .. + ¢,
Again, S, =3+ 7+12+ .+t 1+,

Wege, t, =3 +4 +5+.nterms
_ n(n+5)

2
ie, S, = ;tn = % {Zn2+52n}

_ n(n+1)(n+8)
- 6

So, Sy = L8 = 330
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Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

EQ: 03,09,03, ge....

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If 0,059,053 Ag....... etc is considered to be a sequence, then the sum of terms in the

sequence a;+dp+ag+ Ay..... Are considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences

A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequence is defined as, Fp=0and F;=1and F, = F-1 + Fh-9
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5. Answer: cC

Explanation:

(12—-d)+12+ (12+d)+ (12 +2d) + ... 12+ 7d
= 1279 + 27d = 108 + 27d

now according to question

200 < 108 + 27d < 220

92 < 27d < 112

Z<d< S

= d = 4 only integer

= 4thterm =12+2d=12+8 =20

Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

Eg: d;,d9,A3, Ag.......

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If 0,059,053 dg4....... etc is considered to be a sequence, then the sum of terms in the

sequence a;+dy+ag+ dy...... Are considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences
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A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequence is defined as,Fp=0and F;=1and F, = F_; + Fh-9

6. Answer: c

Explanation:

If b is the first term and r is the common ratio of an infinite G.P. then sum is 5

5= ]

1—r= g

r=1-— g

=

?-1<r«]

$ \therefore-1
Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

EQ: 03,05,03, Uge....

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.
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Eg: If 0y,05,03 04..... €etc is considered to be a sequence, then the sum of terms in the

sequence a;+dy+az+ dy...... dre considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences

A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequence is defined as,Fp=0and F;=Tand F, = F-1 + Fn-9

7. Answer: c

Explanation:

n® —101n + 488 x 5 =0

n = 61,40
Tn=a+(n—1)d="1 -2 x60
=20-24=—4
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Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

EQ: 03,059,003, Oy

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If a,a5,03 ag...... etc is considered to be a sequence, then the sum of terms in the

sequence a;+djp+ag+ Ay...... Are considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences

A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequence is defined as, Fp=0and F,=Tand F, = Fn-1 + Fy-9
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8. Answer:c

Explanation:

b? = ac

Also roots of az? = 2bz + ¢ = 0 are equal
= z = =2, common root

—d () 420 () + [ =0

db?® — 2eab + fa? = 0,b* = ac

= dac — 2eab + fa’? =0

=dc—Teb+ fa=0

Dividing by ac

42419

-4 og

Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

Eg: d5,d5,A3, Ag.......

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If 0,059,053 Ag....... etc is considered to be a sequence, then the sum of terms in the

sequence a;+dy+ag+ dy..... Are considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences
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A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequence is defined as,Fp=0and F;=Tand F, = Fn_; + Fh-9

9. Answer: d
Explanation:
Given:
Ap:. L1 L1~ L

And Ty — 4, Lol — 20
1 = 1
So, 1 +20d = %

20d= -} =5
= 20d = 5
:>d_2af2
=d=
Now,in24

n =25

25

1 25 11
_ 13
4
Concepts:
1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.
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Eg: d;,d9,A3, Ag......

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If 0,059,053, Ag4....... etc is considered to be a sequence, then the sum of terms in the

sequence a;+dy+ag+ Ay..... Are considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences

A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
Sequence is defined as,Fp=0and F;=1and F, = F-1 + Fh-9

10. Answer:c

Explanation:

al,ag, ..... ,a1p Are in G.P.,
Let the common ratio be r
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%}:25;»231’1“—2:25:»#:25
Q9 = Q]T_i fr— 7"4 = 54
as air

Concepts:

1. Sequence and Series:

Sequence: Sequence and Series is one of the most important concepts in Arithmetic.
A sequence refers to the collection of elements that can be repeated in any sort.

Eg: d;,d9,A3, Ag.......

Series: A series can be referred to as the sum of all the elements available in the
sequence. One of the most common examples of a sequence and series would be
Arithmetic Progression.

Eg: If 005,03, dg4....... etc is considered to be a sequence, then the sum of terms in

the sequence a;+ay+az+ ay..... are considered to be a series.

Types of Sequence and Series:

Arithmetic Sequences

A sequence in which every term is created by adding or subtracting a definite
number to the preceding number is an arithmetic sequence.

Geometric Sequences

A sequence in which every term is obtained by multiplying or dividing a definite
number with the preceding number is known as a geometric sequence.

Harmonic Sequences

A series of numbers is said to be in harmonic sequence if the reciprocals of all the
elements of the sequence form an arithmetic sequence.

Fibonacci Numbers

Fibonacci numbers form an interesting sequence of numbers in which each element
is obtained by adding two preceding elements and the sequence starts with 0 and 1.
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Sequence is defined as,Fp =0and Fy=1and F, = F,—1 + F-9



