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Class X - NCERT = Maths EXERCISE NO: 5.1 \'{E’i‘!:“-"-—?.‘-

Cruestion 1

In which of the following situations, does the list of numbers involved

make a5 arithmetic progression and why?

(i) The taxi fare after each km when the fare is Rs 15 for the first km
and Rs 8 for each additional km.

(i) The amount of air present in a cylinder when a vacuum pump

TEMOVes % of the air remaining in the cylinder at & time.

(iii) The cost of digging a well after every metre of digging, when it
costs Rs 150 for the first metre and rises by Rs 50 for each subsequent

meire

[mmuﬁmmnfmy in the account every year, when Rs 10000 is
deposited al compound interest at 8% per annum.

Solution 1

(i) Given :, Fare of First Km = Rs.15

Fare for each Additional Km = Rs. 8

Hence , Taxi fare for 15t km = 15

Taxifare for first 2 km=15+8= 23

Taxi fare for first 3Ikm=23+8=131

Taxi fare for first A km= 31 + 8= 39

Hence the Series formed is 15, 23, 31, 39

Since here the terms continuously increases by the same number 8, the
above list forms an AP

(i) Let the initial volume of air in a cylinder be V lit. In each stroke,
the vacuum pump removes % of air remaining in the cylinder al a time.

In other words, after every stroke, only 1- % = %lhpm of air will

reEmain.

Hence the series can be written as below
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Class 10 Chapter 5 - Arithmetic Progressions

pump removes % of the air remaining in the cylinder
at a time.

(iit} The cost of digging a well after every metre of digging,
when it costs € 150 for the first metre and rises by

¢ 50 for each subsequent metre.

(ir) The amount of money in the accoun! every yvear, when
¢ 10000 is deposited at compound inferest at 8% per

annunt,
(i) Yes. T 15, ¥ 23, T 31, ...... is an A.P. as common
difference is T 8.
o 3 9 2N :
(if} No. 1, 1' 16' B4’ - 18 not an AP, as common
difference is not constant.
(iff) Yes. T 150, T 200, T 250, ...... i2 an A.P. as commuon
difference iz ¥ 50,
108 108
(ip) No. T 10000 x 100 ' T 10000 = [ﬁ]a
T 10000 %I, 12 not an A.P. a8 common
difference 12 not constant.
Write first four terms of the AP, when the first term a and
the common difference d are given as follows:
(i) a = 10, d= 10 fila=~-2, d=0
1
(iff) a = 4, d=-3 (iv) a=-1, d=§
) a=-125 d=-025
We will use: AP isa,a+d, a+ 2d, .....
(i) terms are 10, 10 + 10, 10 + 20, 10 + 30, ie., 10, 20, 30, 40.
(i) terms are = 2, -2+ 0,-2+0,-2+0,ie, -2 -2
-2, -2
(i) terms are 4. 4 -3, 4 -6, 4-9,1e, 4,1, -2 -5,
(ir) terms are - 1, - 1 + l,-l-l-l,-l-l-g,
; 1 1
e, -1, - 3 0, 3"

MathonGo 2



(i) 2, 6, 10, 14 ..
h=6-2=4
dy = 10-6=4
dy=14-10=4
Since d; = dy = dj, the given sequence is in arithmetic progression.

(i) 15, 12, 9 6, ......
d =12-15=-3
dp=9-12=-3
dym6-9==3
Since dy = do = dy, the given sequence is in arithmetic progression.

(i) 5 9,12 18 ..
dy=9-5=4
d2=12_9=3

Since d; = d,, the given sequence is not in arithmetic progression.

= B Y ek
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2 345
. 1 - 1 2=-3 : 1
173 2 78 5
d i 1 3-4 1
pm==== A
4 3 12 12
Since d; = d,, the given sequence is not in arithmetic progression.
Class X Chapber 5 = Anihmess F'ngrE'SSIEIfIE- Maths

The sum of 4™ and 8" terms of an A.P. is 24 and the sum of the &
and 10" terms is 44, Find the first three terms of the AP,
Answer:

We know that,

an=a+{n—-11d

G@a=a+(d=-1)d

8y =a+ 3d

Similarly,

agma+ 7d

8 =a+ 5d

ap=a+ 9

Given that, a; + az = 24

a+3d+a+7d=24

23 + 10d = 24

a+5d=12(1)

o+ aw = 44

a+ 5d +a+ 97 = 44

2a + 14d = 44

a+Fd=22(2

On subtracting equation (1) from (2), we obtain

2d =22 - 12
2d = 10
ad=5

From equation (1), we obtain
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AQA Core 2 Sequences and series

aection 2: Arithmetic sequence and series

Solutions to Exercise
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By the end of this section, you will be able to: Determine if a sequence is arithmetic Find the general term (\(n\)th term) of an arithmetic sequence Find the sum of the first \(n\) terms of an arithmetic sequence Before you get started, take this readiness quiz. The last section introduced sequences and now we will look at two specific types of sequences
that each have special properties. In this section we will look at arithmetic sequences and in the next section, geometric sequences. An arithmetic sequence is a sequence where the difference between consecutive terms is constant. The difference between consecutive terms in an arithmetic sequence, a {n}-a {n-1}, is \(d\), the common difference,
for \(n\) greater than or equal to two. An arithmetic sequence is a sequence where the difference between consecutive terms is always the same. The difference between consecutive terms, a {n}-a {n-1}, is \(d\), the common difference, for \(n\) greater than or equal to two. Figure 12.2.1 Determine if each sequence is arithmetic. If so, indicate the
common difference. \(5,9,13,17,21,25, \dots\) \(4,9,12,17,20,25, \dots\) \(10,3,-4,-11,-18,-25, \dots\) Solution: To determine if the sequence is arithmetic, we find the difference of the consecutive terms shown. a. \(\begin{array}{cccccc}{5,} & {9,} & {13,} & {17} & {21,} & {25, \ldots} \\ {\text { Find the difference of the consecutive terms.}} & {9-
5} & {13-9} & {17-13} & {21-17} & {25-21} \ & {4} & {4} & {4} & {4} &{4}\end{array}\) The sequence is arithmetic. The common difference is \(d=4\). b. \(\begin{array}{cccccc}{4,} & {9,} & {12,} & {17} & {20,} & {25, \Idots} \\ {\text { Find the difference of the consecutive terms.}} & {9-4} & {12-9} & {17-12} & {20-17} & {25-20} \ &
{2} & {3} & {5} & {3}&{5}\end{array}\) The sequence is not arithmetic as all the differences between the consecutive terms are not the same. There is no common difference. c. \(\begin{array}{cccccc}{10,} {3,} & {-4,} & {-11} & {-18,} & {-25, \ldots} \\ {\text {Find the difference of the consecutive terms.}} & {3-10 } & {-4-3} & {-11-(-4)} &
{-18-(-11)} & {-25-(-18)} \ & {-7} & {-7} & {-7} & {-7} \ end {Array}\) Answer: The sequence is arithmetic. The common difference is \ (d = -7 \). Determine if each sequence is arithmetic. In this case, indicate the common difference. \ (9,20,31,42,53,64, \ Dots \) \ (12,6,0, -6, -12, -18, \ Dots \) \ (7,1,10,4,13 , 7, \ Dots \) Response The sequence is
arithmetic with common difference \ (d = 11 \). The sequence is arithmetic with common difference \ (d = -6 \). The sequence is not arithmetic, because all the differences between consecutive terms are not the same. Determine if each sequence is arithmetic. In this case, indicate the common difference. \ (-4,4,2,10,8,16, \ Dots \) \ (-3, -1,1,3,5,7, \ Dots
W\ (7,2,-3,-8,-13, -18, \ Dots \) Response The sequence is not arithmetic, because all the differences between consecutive terms are not the same. The sequence is arithmetic with common difference \ (d = 2 \). The sequence is arithmetic with common difference \ (d = a'5\). If we know the first term, \ (a_ {1} \) and the common difference, \ (d \), we
can list a finite number of terms of the sequence. Write the first five terms of the sequence in which the first term is \ (5 \) and the common difference is \ (d = \'6 \). Solution: We start with the first term and add the common difference. Then we add the common difference to this result to get the next term and so on. {A_ {1}} & {a_ {2}} & {a_ {a_
{3}} & {a_ {4}} & {a {5}}\ {5} & {5+(-6)} & {-1+(-6)} & {-7+(-6)} & {-13+(-6)} \\ {} {} The sequence is\ (5, -1, -7, -13, -19, \ Dots \) Write the first five terms of The sequence in which the first term is \ (7 \) and the common difference is \ (d = 4'4 \). Answer \ (7.3, -1, -5, -9, \ adnopseR adnopseR .)\ 8 E¢A = d(\ ©A mumoc a§Anerefid a e )\ 11(\
©A omret oriemirp o euq me aicn®Auqges ad somret soriemirp ocnic so avercsEaa )\ Points) Just as we find a fan of the general term of a sequence, we can also find a fanmula for the general term of an aritman sequential. Let's write the first terms of a sequence where the first term is (a_ {1}) and the common difference is (d). Let's look for a pattern.
As we seek a pattern, we see that each term begins with (a_ {1}). Figure 12.2.2 The first term adds (0d) to (a_ {1,}) the second term adds (1d,) the third term adds (2d,) the fourth term adds (3d,) and the fifth term adds (4D ). The number of (ds) that have been added to (a_ {1}) is one less than the number of the term. This leads us to the following \
a {n} =a {1}+(n-1)d)\) the general term of a first term aritman (a_ {1}) and the common difference (d ) © \A {n} =a {1}+(n-1) D\) We will use this fanmula in the next example to find the 15th term of a sequence. Find the fifth term of a sequence where the first term is (3) and the common difference is (6). Solution: (begin {array} {cc} {\ text
{to find the fifth term, a {15} \ text, use the fanmula with} a {1} =3 \:text {and } \: d = 6.} & {a_{n} =a_ {1}+(n-1) d} \\ text {substitute in values.}} & {a_ {15} = 3+(15-1) 6} \ text {simplify &}. A {15} = 3+(14) 6} \ & a_ {15} = 87} \ end {array) term is (7) and the common difference is (9). Answer (241) Find the eighth term of a sequence
where the first term is (13) and the common difference is (a 4'7). Answer -(106) € S sometimes we do not know the first term and we must use other information provided to find it before we find the requested term. Find the second term of a sequence where the term term is (10) and the common difference is (a4 4'2). D42 the fanmula for the general
term. Solution: To first find the first term, (a_ {1,}) Use the fanmula with one {7} = 10\),\(n = 7 and (d = 4 4'2). values.\(a_{n} =a_ {1}+(n-1)d\)\ (10 A€spus =a {1}+(7-1) (-2)\)\ (10 A€ spus=a {1}+(6) (-2) )\ (10 A€ eLA«=a {1}-12\)\(a_ {1} = 22)\) Find o Dainted second term, \ (a_ {12} ), using the fanmula with \ (a_ {1} = 22),
\(n=12\)and\ (d = -2 ). Replace in values. Simplify. \ (a_ {n} =a {1}+(n-1)d\V)\(a_ {12} =22+ (12-1) (-2)\)\(a_ {12} =22+ (11) (-2)\)\(a_ {12} = 0\) The second term of the sequence is © \ (0, a_ {12} = 0) to find the general term, replace the values in Fan.\ (a_ {n} =a {1}+(@®-1)d\)\(a_{n} =22+ (n-1) (-2) )\ (a_ {n} = 22-2 N+2)
Answer: The general term is \ (a_ {n} = -2 n+24 ) Find the first term of a sequence in which the ninth term is © \ (8 \) and a Common difference is © \ (€ t '3 \). Da2 the fanmula for the general term. Answer \ (A_ {11} = 2.\) The general term is \ (a_ {n} = -3 n+35 ) Find the ninth term of a sequence where the fifth term is © \ ( 1 \) and the common
difference is © \ (¢ '4\). Da2 the fanmula for the general term. Answer \ (a_ {19} = -55.\) The general term is \ (a_ {n} = -4 n+21\) € s sometimes, the given information leads us to two equation us In two great incidence. Then we use our mothers to solve equations systems to find the necessary values. Find the first term and the common difference
of a sequence in which the fifth term is (19 \) and the first term is © \ (37 \). Da2 the fanmula for the general term. Solution: As we know two terms, we can create a system of equations using the fanmula for the general term. We know the value of \ (a_ {5} \) and \ (a_ {11} \), we willuse\ (n = 5\) and \ (n = 11 ). Replace in values, \ (a_ {5} = 19)
and \ (a_ {11} = 37\). Simplify. Prepare yourself to eliminate the term \ (a_ {1} \) by multiplying the superior equation by \ (¢ € 1 '1 \). Add the equations. Replacing \ (d = 3 \) Back in the first equation. Solve to \ (a_ {1} \). Use the fanmula with\ (a_ {1} = 7\) and \ (d = 3 ). in values. Simplify. The first term is\ (a_ {1} = 7 \). The common difference is
\ (d = 3\). The general term of the sequence is \ (a_ {n} = 3n+4 ). Table 12.2.1 Answer: OTerm of sequence is © \ (a_ {n} = 3n+4 ). Find the first term and the common difference of a sequence where the fourth term is \ (17 \) and the third third term (53 \). Da? the fanmula for the general term. Answer \ (a_ {1} = 5, d = 4.\) The general term is © \
(a_ {n} = 4 n+1\). Find the first term and the common difference of a sequence where the third term is © \ (2 \) and the second term is © \ (Aroma'25 \). Da2 the fanmula for the general term. Answer \ (a_ {1} = 8, d = -3.\) The general term is © \ (a_ {n} =-3 n+11\). As with the general sequences, it is often finding the sum of an aritman sequence.
The sum, \ (s_ {n} \), of the first terms \ (n \) of any aritman sequence © tica © written as\(s_ {n} =a {1} +a_ {2} +a_ {3 } +\1dots +a_{n} \). To find the sum, just add all terms can be tedious. Thus, we can also develop a fanmula to find the sum of a sequence using the first and last term of the sequence. We can develop this new fan. = a_{1}+\
left (a_ {1}+d \right)+\left (a_ {1} +2 d \ right)+\1Dots+a_{n} \). We can also reverse the order of terms and write the sum began with \ (a_ {n} \) and keep subtracting \ (d \) to obtain the next term as \ (s_ {n} = a_ {n} +\left (a_{n} -d \ right)+\ left (a_ {n} -2 d \ right)+\ LDots+a_ {1} \). If we add these two expressions to the sum of the first
terms \ (n \) of an aritman sequence, we can get a fanmula for the sum of the first terms \ (n \) of any such aritman. \ (\ begin {aligned} & s {n} =a {1} \ quad+\left (a_ {1}+d \ right)+\left (a_ {1} +2 d \ right)+\ IDots+a_ {{{ n} \+&s_{n} =a {n} \dis+\left (a_ {n} -d \ right)+\ left (a_ {n} -2 d \ right)+\ IDots+a_ {1} \\ hline \\ & 2s_ {n} = (a_
{1}+a_ {n})+(a_{1}+a {n}+(a_{n})+(a_{1}) m\)sumsof\(a_{1}+a {n})\) on the right side of the equation, we rewrite the side 2(\ 2(\ .)\)}n{ a+}1{ a(n(\ omoc We divide by two to solve for \(S_{n}\). \(S_{n}=\frac{n}{2}\left(a {1}+a {n}\right)\) This give us a general formula for the sum of the first \(n\) terms of an arithmetic sequence.
The sum, \(S_{n}\), of the first \(n\) terms of an arithmetic sequence is \(S_{n}=\frac{n}{2}\left(a {1}+a_ {n}\right)\) where \(a_{1}\) is the first term and \(a_{n}\) is the \(n\)th term. We apply this formula in the next example where the first few terms of the sequence are given. Find the sum of the first \(30\) terms of the arithmetic sequence: \(8, 13,
18, 23, 28, ¢AA!A)) Solution: To find the sum, we will use the formula \(S_{n}=\frac{n}{2}\left(a_{1}+a {n}\right)\). We know \(a_{1}=8, d=5\) and \(n=30\), but we need to find \(a_{n}\) in order to use the sum formula. Find \(a_{n}\) where \(a_{1}=8, d=5\) and \(n=30\). Simplify. \(\begin{aligned} a {n} &=a {1}+(n-1)d\\a {30} &=8+(30-1) 5\\
a {30} &=8+(29)5\\a {30} &=153 \end{aligned}\) Knowing \(a_{1}=8, n=30\), and \(a_{30}=153\), use the sum formula. Substitute in the values. Simplify. Simplify. \(\begin{aligned} S {n} &=\frac{n}{2}\left(a {1}+a {n}\right) \ S {30} &=\frac{30}{2}(8+153) WS {30} &=15(161)\\S {30} &=2,415 \end{aligned}\) Find the sum of the first
\(30\) terms of the arithmetic sequence: \(5, 9, 13, 17, 21, ¢AA!A\) Answer \(1,890\) Find the sum of the first \(30\) terms of the arithmetic sequence: \(7, 10, 13, 16, 19, ¢AA!A\) Answer \(1,515\) In the next example, we are given the general term for the sequence and are asked to find the sum of the first \(50\) terms. Find the sum of the first \(50\)
terms of the arithmetic sequence whose general term is \(a_{n}=3n¢AAA4\). Solution: To find the sum, we will use the formula \(S_{n}=\frac{n}{2}\left(a {1}+a {n}\right)\). We know \(n=50\), but we need to find \(a_{1}\) and \(a_{n}\) in order to use the sum formula. A A Find \(a_{1}\), by substituting \(n=1\). Find \(a_{n}\) by substituting \
(n=50\). Simplify. Knowinga {1} =4&'l,\) and\ (a_ {50} = 146 ) Use the sum formula. Replace in values. Simplify. Simplify. Table 12.2.2 Find the sum of the first terms \ (50 \) of the arithmetic sequence whose general term is \ (a_ {n} = 2n'5\). Answer \ (2.300 \) Find the sum of the first terms \ (50 \) of the arithmetic sequence whose general term
is\ (a_ {n} = 4n+3\). Answer \ (5.250 ) In the next example, we receive the sum in the sum notation. To add all terms, it would be tedious, so we extracted the information necessary to use the formula to find the sum of the first terms \ (n \). Find the sum: \ (\ sum_{i =1}"{25} (4 i+7)\). Solution: To find the sum, we will use the formula \ (s_ {n} =\
frac {n} {2} \left (a_ {1}+a {n} \right)\). We know \ (n = 25), but we need to find \ (a_ {1} \) and \ (a_ {n} \) to use the sum formula. Expand the sum notation. Figure 12.2.21 Simplify. Figure 12.2.22 Identify \ (a_ {1} \). Identify \ (a_ {25} \). Figure 12.2.24 Knowing \ (n = 25, a_ {1} = 11\)and \ (a_ {25} = 107 \) Use the sum formula. Replace in
values. Simplify. Simplify. Table 12.2.3 Find the sum: \ \ sum_{i = 1}"{30} (6 i-4) \). Answer \ (2.670\) Find the sum: \ \ sum_{i = 1}"{35} (5i-3)\). Answer \ (3.045\) Access these online resources for additional instructions and practices with general term arithmetic sequences (\ (n \) TH TERM) of an arithmetic sequence The general term of an
arithmetic sequence with the first term \ (a_ {1} \ ) and the common difference \ (d\) is\ (a_ {n} =a_{1}+(n-1) d\) sum of the first terms \ (n \) of an arithmetic sequence the sum, \ (S_ {n} \), of the first terms \(n \)
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