Mathematics

(www.tiwariacademy.in)
(Chapter - 5) (Arithmetic Progressions)

(Class 10)
Question 1:
Find the sum of the following APs:
(i) 2,7,12,...,to 10 terms (ii) =37, =33, — 29, ...,to 12 terms
(iii) 0.6,1.7,2.8, ..., to 100 terms (iv) %%1—10 , ..., to 11 terms
£.Answer 1:
() A.P.: 2,7,12, ..

Here,a =2andd =7 -2 =5.

The sum of n terms of an AP is given by

n
Sp = E[Za + (n—1)d]

=810 = 1—20[2(2) + (10 — 1)(5)] = 5190 = 5[4 +45] = 245

(i) A.P.: —37, —33, —29, ...
Here,a = —37andd = —33 — (—37) = 4.

The sum of n terms of an AP is given by
n
=g

=S12 = 172[2(-37) +(12-1)@)] = Si; = 6[—74+44] = —180

[2a + (n — 1)d]

(iii) A.P.: 0.6, 1.7, 2.8, ...
Here,a = 0.6andd = 1.7 - 0.6 = 1.1.

The sum of n terms of an AP is given by
n
Sn = E

100
= S100 = 5~ [2(0.6) + (100 = 1)(L.1)] = Syg0 = 50[1.2 + 99 x 1.1] = 50[110.1] = 5505

[2a+ (n — 1)d]

(iv)A.P: =, >, =

157127 10" "

1 1 1 1
Here,a = — andd = — — (—) =—,

15 12 \15/ "~ 60
The sum of n terms of an AP is given by

Sn=;[2a+(n—1)d]
o BBy e el L. 2 1y 11197 33
= 11—7[ (E) ( )(@)] 11—7[ ]—7 %]_%

Question 2:
Find the sums given below:

i) 7+ 10%4— 14+---4+84 (ii)34+32+30+--4+10 (iii)—5+(-8) + (—11) +---+ (—-230)
£. Answer 2:

(i) Here,a = 7and d = 10%—7=§—7 =§.

Let, the nth term of the A.P. is 84.

Therefore,a, =84 = a+ (n—1)d =84

7 7
=>7+(n—1)(§)=84 :(n—l)(§)=77 »>n—1=22 =n=23

1576
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The sum of n terms of an AP is given by
n
Sp = > [a+1]
=55 —23[7+84] =5 —23[91]—2093—10461
(ii) Here,a = 34 and d = 32 — 34 = —2.
Let, the nth term of the A.P. is 10.
Therefore, a,, = 10
>a+n—-1)d=10 =234+ (n—-1)(—-2)=10
=>mn-1)(-2)=-24 >n—1=12 =>n=13
The sum of n terms of an AP is given by
n
Sp = 0 [a+1]
13 13
= S13 = —-[34 +10] = S13 = - [44] = 13 x 22 = 286

(iii) Here,a = —5andd = -8 — (—5) = -3.

Let, the nth term of the A.P. is —230.

Therefore, a,, = =230 =2 a+ (n—1)d = —230

= -5+ mn—-1)(—-3)=-230 = (n—1)(-3) =-225 >n—1=75 =>n=76
The sum of n terms of an AP is given by

n
Sp=latl]

76 76
:>S75=7['—5'—230] :>S75=7

[-235] = —38x 235 =-8930
Question 3:

In an AP:

(i) givena=5,d =3, a,=50, find nand S,.

(ii) givena =7,ai3 =35, find d and Siz.

(iii) givenaiz =37,d =3, find a and Si2.

(iv) givenaz =15, S1o = 125, find d and a1o.

(v) givend =5, So =75, find a and ao.

(vi) givena=2,d=8,S,=90,find nand an.

(vii) givena=8,an=62,5,=210, findnandd.

(viii) givena,=4,d=2,S,=-14, find n and a.

(ix) givena=3,n=8,5=192, findd.

(x) given | =28, S = 144, and there are total 9 terms. Find a.

€. Answer 3:

(i) Here,a = 5, d = 3 and a,, = 50.

The nth term of the A.P.is 50.

Therefore,a, =50 =2a+n—-1)d=50 =25+ (n—-1)(3) =50
=>n-1)3) =45 =n-1=15 >n=16

The sum of n terms of an AP is given by
n
Sn = E [Cl + l]
16
= S16 = 8[55] = 440

www.tiwariacademy.in
A Free web support in Education

2



Mathematics

(www.tiwariacademy.in)
(Chapter - 5) (Arithmetic Progressions)

(Class 10)
(ii) Here, a = 7 and a,3 = 35.
The 13th term of the A.P. is 35.
Therefore,a;3 =35 =a+ (13—-1)d =35
28 7
= 7+12d = 35 = 12d = 28 =’d=ﬁ=§
The sum of n terms of an AP is given by Sp = E [a+1]

13 13

(iii) Here, d = 3 and a,, = 37.

The 12th term of the A.P. is 37.

Therefore, a;; = 50

=>a+ (12-1)d =37 =2a+11(3)=37 =a=37-33=4

_n

The sum of n terms of an AP is given by Sp = : [a + 1]
=S, =2[4+37] =S, = 6[41] = 246

(iv) Here, a; = 15 and S;, = 125.
a;=15 =2a+@3-1)d=15 =a+2d =15
=>a=15-2d - (1)
The sum of n terms of an AP is given by Sy = g [2a + (n — 1)d]
10
= Si0 =?[2a+(10—1)d] = 125 = 5[2a + 9d] = 2a+9d =25

Putting the value of a from equation (1), we get

2(15 —2d) 4+ 9d = 25 =30—4d +9d = 25 =25d=-5 =2d=-1
Putting the value of d in equation (1), we get,a = 15 — 2(—1) = 17
a,=a+(n—1)d =a,=174(10-1)(-1)=17-9=8 = a;, =8

(v) Here, d = 5 and Sq = 75.
The sum of n terms of an AP is given by Sp = g [2a + (n — 1)d]

= Sg =;[2a+(9— 1)(5)] = 75 =;[2a+40]
105 35
= 75=9a+ 180 =>a=_T=_?
a,=a+n-1)d
35 35 85 85
=>a9=—?+(9—1)(5)=—?+40=? = a0 =5

(vi) Here,a =2, d = 8 and §,, = 90.

The sum of n terms of an AP is given by
n

S, = -2—[2(1 + (n—1)d]

n

=>90=g[2(2)+(n—1)(8)] = 90 = [4+8n — 8] :90:%[871—4]
=90 = 4n® —2n =2n’—n—45=0

=2n’—-10n+9n—-45=0 =2n(n—-5+9n-5)=0 =2 (2n+9)n-5=0
>n—5=0 [ 2n+9¢0asn¢—§

=>n=>5
a,=a+n—-1)d =2a;=24+05-1)8)=2+32=34 =a,,=34
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(vii) Here, a = 8, a,, = 62 and §,, = 210.
The sum of n terms of an AP is given by

n
S =E[a+an]

n
=210 = 5 [8 + 62]

= 210 = 35n
=>n—210—
b

a,=a+n-1)d
=262=8+(6-1)d

54
= 54 =5d =>d=?

(viii) Here, a,, = 4,d = 2and §,, = —14.
a,=a+n-1)d

=>4=a+mn—-1)(2)

=4=a+2n-2

=a=6—2n sl 1)

The sum of n terms of an AP is given by
n
Sy = E[Za + (n—1)d]

s g[Za + (n—1)(2)]

= —-14=nla+n-1]

Putting the value of a from equation (1), we get
—14=nl6—-2n+n—1]

= —14 = n[5 — n]

= —14 = 5n —n?

=>n?-5n—14=0

>n’—7n+2n—14=0
=2nn-7)+2n-7)=0
=>n-7)(n+2)=0

=>n—-7=0 [+n+2+#0asn+—-2]
=>n=7

Putting the value of d in equation (1), we get
=2>a=6-—2(7)=-8

(ix) Here,a =3, n=8 and S = 192.

The sum of n terms of an AP is given by
n
Sn = 2 [a +ay]

8
=192 = [3+a]

= 192 = 4[3 + a,,]
192

=>3+an=T=48

= a, =45
a,=a+n-1)d =245=3+(8-1)d

=242=7d =d=6
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(x) Here,l = 28, S =144 andn =09.
The sum of n terms of an AP is given by

n
Sp==[a+1]
9 2
=>144=§[a+28]

2
> 144X 5=a+28

=32=a+ 28
>a=4%

Question 4:

How many terms of the AP: 9, 17, 25 ... must be taken to give a sum of 6367
€. Answer 4:

Here,a =9, d =17 -9 =8and §,, = 636.

The sum of n terms of an AP is given by
n
T = E[Za + (n —1)d]
5636 = 2[2(9) + (- 18]
= 636 = n[9 + 4n — 4]
=4n?+5n—-636=10
= 4n*+53n—48n—-636 =0
=>n(4n+53) —12(4n+53) =0
=2 Mn—-12)(4n+53)=0
=>n—-12=0 [ 4n+53¢0asn¢—i—3]
>n=12
Hence, 12 terms of the AP: 9, 17, 25 ... must be taken to get the sum 636.

Question 5:

The first term of an AP is 5, the last term is 45 and the sum is 400. Find the number of terms and the
common difference.

£. Answer 5:

Here,a =5, a, = 45 and S,, = 400.

The sum of n terms of an AP is given by

n
Sn =E[a+an]

= 400 =§[5+45]

=5 400 = 25n
400
A

a,=a+n-—1)d
=45=5+ (16 — 1)d

= 40 = 15d
=>d_z;o_a
T 15 3

Hence, the number of terms are 16 and the common difference is g.

www.tiwariacademy.in
A Free web support in Education

5



Mathematics

(www.tiwariacademy.in)
(Chapter - 5) (Arithmetic Progressions)
(Class 10)
Question 6:
The first and the last terms of an AP are 17 and 350 respectively. If the common difference is 9, how
many terms are there and what is their sum?
£. Answer 6:
Here,a =17, a, =350andd = 9.
a,=a+n-1)d
= 350=17+(n—-1)9
=350=8+9n

" _342_38
==

The sum of n terms of an AP is given by

n
Sn =-2-[a+an]

38
= Sig = 19 X 367

= 6973
Hence, there are 38 terms and their sum is 6973.

Question 7:

Find the sum of first 22 terms of an AP in which d = 7 and 22nd term is 149.
£. Answer 7:

Here,d =7, a,, = 149 andn = 22.

a,=a+ n-—1)d

=149 =a+ (22 -1)(7)

= 149 = a + 147

>a=2

The sum of n terms of an AP is given by

n
53 =§[a+an]

22

= 522 = 11 % 151
= 1661
Hence, the sum of first 22 terms of this AP is 1661.

Question 8:

Find the sum of first 51 terms of an AP whose second and third terms are 14 and 18 respectively.
£. Answer 8:

Here, a, = 14, a; = 18 andn = 51.

a,=a+n-1)d

>a,=a+(2-1)d

=>14=a+d

=a=14—-d 1)
anda; =a+ (3—-1)d

= 18=a+2d

Putting the value of a from equation (1), we get
=218=14—-d+2d =>d=4
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Putting the value of d in equation (1), we get
=a=14-4=10
The sum of n terms of an AP is given by

n
Sp = -Z;[Za + (n —1)d]

51 51
= S51 =5 [2(10) + (51 - D@)] = S5y = -[220] = 5610

Question 9:

If the sum of first 7 terms of an AP is 49 and that of 17 terms is 289, find the sum of first n terms.
£. Answer 9:

Here, S; = 49 and S, = 289.

The sum of n terms of an AP is given by

n
Sn =E[2a+(n— 1)d]

7
=>S7=§[2a+(7—1)d]

7
= 49 =E[2a+6d]
=49 = 7(a + 3d)
=>7=a+3d
>a=7-3d - (1)

17
and §;, = —-[2a + (17 = 1)d]

17
= 289 = —[2a + 16d]

2
= 289 = 17(a + 8d)
=17=a+8d

Putting the value of a from equation (1), we have,17 =7—-3d +8d =25d =10 =d=2
Putting the value of d in equation (1), weget,a=7—-3x2=1
The sum of n terms of an AP is given by
n n n
8, = §[2a+ (n—1d] = 5[2(1) + (n—1)(2)] =§[2 +2n—2] =n?

Question 10:
Show that a4, a,, ..., @,, ... form an AP where a,, is defined as below:
(iJa,=3+4n (ii)a, =9—-5n
Also find the sum of the first 15 terms in each case.
€. Answer 10:
(iJa, =3 +4n
Puttingn =1, weget,a; =3+4(1) =7
Puttingn = 2, we get, a, = 3+ 4(2) = 11
Similarly,a; =3+ 4(3) =15and a, =3+ 4(4) = 19
Difference between the successive terms:a, —a; =11 -7 =4
a;—a,=15-11=4
a,—az;=19—-15=4
The difference between successive terms are same, hence a4, a,, ..., @, ... is an A.P.
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The sum of n terms of an AP is given by
n
Sn = E

15 15
= Si5= > 20+ A5 -D@] = S;5=—[70] =525

[2a 4+ (n — 1)d]

(ii)a, =9—-5n

Puttingn = 1,we get,a; =9 —5(1) = 4

Puttingn = 2, we get,a, =9 —5(2) = -1

Similarly,a; =9 - 5(3) = —6anda, =9 —-5(4) = —-11

Difference between the successive terms:

a,—a, =—1—4=-5

B — s = —b— (1) ==5

a, —az =-—11-(-6) = -5

The difference between successive terms are same, hence a,, a,, ..., @, ... is an A.P.
The sum of n terms of an AP is given by

n
Sy = E[Za + (n—1)d]

=855 = 175[2(4) + (15— 1)(-5)] =8 = 175[—62] = o] 5

Question 11:
If the sum of the first n terms of an AP is 4n — n?, what is the first term (that is S1)? What is the sum of
first two terms? What is the second term? Similarly, find the 3rd, the 10th and the nth terms.
€. Answer 11:
The sum of n terms of an AP is given by
S, =4n—n?
Putting n = 1, we get
Firstterm=a, = 5; = 4(1) — (1) =3
Putting n = 2, we get
Sumoftwoterms=a, +a, =S, =4(2)—-(2)’=4 =a,+a,=4

=2>3+a,=4 [+ the firstterma; = 3]
=204y = 1

Hence, the second term is 1.

Common differenced =a, —a; =1-3 = -2

Therefore, the tenth term=a,, =a+9d =3 +9(-2) = —16
Similarly, the nthterm=a, =a+(n—-1)d=3+(n—-1)(-2) =5—-2n

Question 12:
Find the sum of the first 40 positive integers divisible by 6.
£. Answer 12:

The first 40 positive integers divisible by 6 are 6,12, 18, ..., 240.
Here,a = 6,d =12 — 6 = 6 and n = 40.
The sum of n terms of an AP is given by
n
40 " 2
= S = ?[2(6) + (40 — 1)(6)] = 20[12 + 234] = 20(246) = 4920
Hence, the sum of the first 40 positive integers divisible by 6 is 4920.

[2a + (n — 1)d]
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Question 13:
Find the sum of the first 15 multiples of 8.
€. Answer 13:
The first 15 multiples of 8 are 8, 16, 24, ...,120.
Here,a =8,d =16 —8 =8 andn = 15.
The sum of n terms of an AP is given by

n
Sn = E

15 15 15

= S5 = 7[2(8) + (15-1)(8)] = ?[16 +112] = 7(128) =960
Hence, the sum of the first 15 multiples of 8 is 960.

[2a+ (n — 1)d]

Question 14:
Find the sum of the odd numbers between 0 and 50.
€. Answer 14:

The odd numbers between 0 and 50: 1, 3,5, ...,49.
Here,a=1,d=3—1=2andn = 25.
The sum of n terms of an AP is given by

n
Sn = E

25 25 25

= 8o = 7[2(1) +(25-1)(2)] = 7[2 + 48] = 7(50) = 625
Hence, the sum of the odd numbers between 0 and 50 is 625.

[2a + (n — 1)d]

Question 15:
A contract on construction job specifies a penalty for delay of completion beyond a certain date as
follows: X200 for the first day, 250 for the second day, 3300 for the third day, etc., the penalty for each
succeeding day being 350 more than for the preceding day. How much money the contractor has to pay
as penalty, if he has delayed the work by 30 days?
£. Answer 15:
The amount paid in the form of penalty is in the form of following AP: X200, 3250,%300, 3350, ...
Here, a = 200,d = 250 — 200 = 50 and n = 30.
The sum of n terms of an AP is given by

n
Sy ==

30 ~ e

= S30 = 7[2(200) + (30 — 1)(50)] = 15[400 + 1450] = 15(1850) = 27750
Hence, the contractor has to pay 327750 as penalty for the delay of 30 days.

[2a + (n — 1)d]

Question 16:

A sum of 700 is to be used to give seven cash prizes to students of a school for their overall academic
performance. If each prize is 20 less than its preceding prize, find the value of each of the prizes.

£. Answer 16:

Let the amount for first prize =X x

Number of prizes = 7, total prize amount = X 700, therefore, the series of 7 prizes are as follows:
(X)+(x—20)0+(x—40)+ (x—60)+ (x —80) + (x —100) + (x — 120) = 700

= 7x — 420 =700 = 7x = 1120 =>x=L720= 160

Hence, the seven prizes are 3160,3140,3120,3100, 380,360 and 340.
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Question 17:

In a school, students thought of planting trees in and around the school to reduce air pollution. It was
decided that the number of trees, that each section of each class will plant, will be the same as the class,
in which they are studying, e.g., a section of Class | will plant 1 tree, a section of Class Il will plant 2 trees
and so on till Class XII. There are three sections of each class. How many trees will be planted by the
students?

€. Answer 17:

Each section of each class will plant tree = 3 X Class, therefore

Total number of tree planted by classI=3 x 1 =3

Total number of tree planted by class 11 =3 x2 =6

Total number of tree planted by class[lI=3x3 =9

Similarly, the series of trees planted by classes are as follows: 3, 6,9, ..., 36
Here,a=3,d=6—-3=3andn =12

The sum of n terms of an AP is given by Sp = g [2a + (n — 1)d]

12
=S = 7[2(3) +(12-1)(3)] =6[6+33] =6(39) =234
Hence, the total number of tree planted by the students is 234.

Question 18:
A spiral is made up of successive semicircles, with centres alternately at A and B, starting with centre at

A, of radii 0.5 cm, 1.0 cm, 1.5 cm, 2.0 cm . .. as shown in Figure. What is the total length of such a spiral

. . - 22
made up of thirteen consecutive semicircles? [Take =

I

Ul

i

N3~

h

Iy

[Hint: Length of successive semicircles is [;, [, I3, 4, ... with centres at A, B, A, B. .. respectively.]
#. Answer 18:

s . 1
Circumference of semi-circle = 3 (2rr) = mr

Radii of semi-circles: 0.5 cm, 1.0 cm, 1.5 ¢cm, 2.0 cm, ...
Therefore, the length of first spiral [; = 7(0.5) cm
Length of second spiral [, = m(1.0) cm
Similarly, the lengths of spirals [;, L,, I3, I, ... are as follows:
m(0.5) cm, w(1.0) cm, w(1.5) cm, m(2.0) cm, w(2.5) cm, ...
Here,a = 0.57,d = 1.0mr — 0.57 = 0.5mand n = 13.
The sum of n terms of an AP is given by

n

Sy = E[Za + (n—1)d]
= S5 = ? [2(0.57) + (13 — 1)(0.57)]

22
= 65[T+61] =65 (7 X —)

=
=65%x22=143cm
Hence, the total length of spirals made up of thirteen semicircles is 143 cm.
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Question 19:
200 logs are stacked in the following manner: 20 logs in the bottom row, 19 in the next row, 18 in the
row next to it and so on (see Figure). In how many rows are the 200 logs placed and how many logs are

TR,

.A.a.‘.n.l.l.a.a.‘.A.A.A.A.A.A.A.-.
..................
A.t A_A ..4...‘.....‘.....‘., A . A.

€. Answer 19:

Number of logs in bottom row = 20, logs in next row = 19, logs in next row = 18
Similarly, the series of number of logs is 20,19, 18,17, ...

Here, a = 20,d = 19 — 20 = —1 and §,, = 200.

The sum of n terms of an AP is given by 85 = 2 [2a 4+ (n—1)d]

=200 = 3[2(20) +(n—1)(=1)]

= 400 = n[40 —n + 1] = 400 = 41n —n?
=>n?—4In+400=0 = n? —16n —25n+ 400 = 0
=>nn—16)—25(n—16)=0 = m-16)(n—25)=0
=2n—16=0 9 n-25=0

= = 16 g n=25

Iffn=16,a,, =a+ 15d = 20 + 15(—-1) =5

If,n =25,a,s =a+ 24d = 20 + 24(—1) = —4, which is not possible.
Hence, the 200 logs are placed in 16 rows and 5 logs are in the top row.

Question 20:
In a potato race, a bucket is placed at the starting point, which is 5 m from the first potato, and the other
potatoes are placed 3 m apart in a straight line. There are ten potatoes in the line (see Figure).

H_
B}
o o [ [ = o [«
. . . . . .

Sm 3m 3m

A competitor starts from the bucket, picks up the nearest potato, runs back with it, drops it in the bucket,
runs back to pick up the next potato, runs to the bucket to drop it in, and she continues in the same way
until all the potatoes are in the bucket. What is the total distance the competitor has to run?

[Hint: To pick up the first potato and the second potato, the total distance (in metres) run by a
competitoris 2 x 5+ 2 x (5 + 3)]

£. Answer 20:

Total distance travel to pick the first potato =2 x5 = 10

Total distance travel to pick the second potato = 2 X (5 + 3) = 16

Similarly, the series of distances travelled to pick the potatoes are 10, 16, 22, 28, ...

Here,a =10, d =16 — 10 = 6 and n = 10.

The sum of n terms of an AP is given by S = g [2a 4+ (n—1)d]

= 510 = %[2(10) + (10 — 1)(6)] =5[20+54] =574 =370m

Hence, total distance travelled by the competitor is 370 m.
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