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Arithmetic Progressions

In the Chapter

In this chapter, you will be stuyding the following points:

® Anarithmetic progression (AP) isalist of numbersin which each term is obtained by adding afixed
number d to the preceeding term, except thefirst term. Thefixed number d iscalled the common difference.
Thegeneral formof anAPisa,a+d,a+2d,a+3d,...

e Adgivenlistof numbersa, a,a, ...isanAPR if thedifferencesa,~a,, a,—a, a,—a,, ..., givethe same
value, i.e,if a, —a isthesamefor different values of k.

e InanAPwithfirst term aand common difference d, the nthterm (or the general term) isgivenby a =a

+(n-1)d.

® Thesum of thefirst ntermsof an APisgiven by :

S=g[2a+(n—1)d]

e Iflisthelast term of the finite AP, say the nth term, then the sum of all terms of the APisgiven by :

S=2(a+|)

NCERT TEXT BOOK QUESTION (SOLVED)

[EXERCISE5.1 |

Q.1. In which of thefollowing situations, does
thelist of numbersinvolved make an arithmetic
progression, and why?

(i) Thetaxi fareafter each kmwhen thefareis
Rs15for thefirst km and Rs8for each additional
km.

(i) Theamount of air presentin acylinder when
avacuum pump removes1/4 of theair remainingin
thecylinder at atime.

(iii) Thecost of diggingawell after every metre
of digging, when it costsRs 150 for thefirst metre
and risesby Rs50for each subsequent metre.

(iv) Theamount of money in theaccount every
year, when Rs 10000 is deposited at compound
interest at 8% per annum.

Ans. (i) Taxi farefor Lkm=Rs. 15=a

Taxi farefor 2kms=Rs. 15+Rs. 8=Rs.23=a,

Taxi farefor 3kms=Rs. 23+Rs.8=Rs.31=a,

Taxi farefor 4kms=Rs.31+Rs. 8=Rs.39=a,
and so on.

a,—a =Rs.23-Rs15=Rs. 8

a,—-a,=Rs.31-Rs.23=Rs. 8

a,—a,=Rs39-Rs.31=Rs. 8

i.e,a,,—3 isthesameevery time.

So, this list of numbers form an arithmetic
progression with the first term a = Rs. 15 and the
common differenced=Rs. 8.

(if) Suppose, the amount of air present in the
cylinder be'a units

.. According to the question, thelist giving the
air present in the cylinder is given by

(140)



Lifeskills' Complete NCERT Solutions Class-X Mathematics | 141

_a_ 3a 3a 1X3a 12a-3a _ 9a
4 4 4 4 4 16 16

H a,=a,a E a —%
a'e, q y A 4 y a3 16.
Now. a, —a —§—a——E
] 2 1 4 4
_%a 3a 9a- 12a 3a
16 4 16 16

= &-8#8-4
S a,a,a,..donotformanA.P.

(iii) Initial cost = Rs. 150.

Cost rises by Rs.50 each subsequent metre.
Seriesis, 150, 200, 250, .....
200—-150=250—-200=50
d is constant
SeriesisanA.P.

(|v) Here, P=Rs. 10000, r =8%p.a.

1
8
= 1+—
Amount after 1 year = 10000 ( 100)

—10000x -8 _ 1510800
= X —=
100 "=

2
8
= 1+—
Amount after 2 years= 10000 ( 100]

108)°
=10000x | o5 | =Rs11664

The succeeding terms are

10000, 10800, 11668....

Here 'd' is not a constant as 10800 — 10000 =
11664—10800

ItisnotanA.P.

Q.2.Writefirst four termsof theAP, whenthe
first term aand thecommon differencedare
given asfollows:

()a=10,d=10  (ii)a=-2,d=0
(ii)a=4,d=-3 (iv)a:—l,d:%
(v)a=-1.25d=-0.25

Ans. (i) Here,a=10andd =10
~.A.Pis10,10+ 10,10 +2x 10,10+ 3x% 10, ...
i.e, 10,20,30,40,....

(il)Herea=—2andd=0
. APRis-2,-2+0,-2+2x0,....
e, 2,—-2,-2,-2.....
(iii) Here,a=4andd=-3
LAPRIS4, 4+ (=3),4+2% (-3),4+3%x(=3), ...
ie 4,1,-2,-5,.....

1
(iv) Here,a=-1andd =§

~“APis-1 1+—1 1+2><—1 1+3><—1
SCoALR y 2, 2, 2,
=-1 1 0—1
- l 21 121""

(v) Here,a=-1.25andd=-0.25
2 APis—125-1.25-0.25-1.25-2x0.25, ..
=-1.25,-150,-1.75, .....
Q.3. For thefollowingAPs, writethefirst term
and thecommon difference:

(3,1,-1,-3,... (i)-5-1,37,...
iy =,2,2 13 iv) 0.6,1.7,2.8,3.9
(|||)3,3.3.3,---- (iv)0.6,1.7,2.8,3.9,...

Ans. (i) Here, given,A.RP.is3,1,-1,-3, ...
a=3,d=1-3=-2.
(ii) Here, givenA.Pis—5,-1,3,7, ....
Hence,a=-5,d =-1-(-5)
=-1+5
=4.
(iii) Here, givenA.RPis

wlk
wlo'l

913
33"
5 1

H 1 -4
encea=3.0=3737 3

(iv) Here givenA.R.is0.6,1.7,28, ....

Hence,a=0.6,d=1.7-0.6=1.1.

Q.4. Which of thefollowingareAPs ? If they
forman AP, find thecommon differenced and write
threemoreterms.

()2,4,8,16,...

. 5 7

(i) 2, > .3, 2
(i)—12,-32,-52,-7.2,...
(iv)—10,-6,-2,2,...
(v)3,3+V2,3+2V2,3+3V2, . ..

(vi) 0.2,0.22,0.222,0.2222, . ..
(vii)0,—4,-8,-12,...
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.01 1 1 1
Vi) =5 =5 5
(ix)1,3,927,...
(x) a,2a,3a,44,...
(xi)a &% ad a4 ...
(xii) V2, V8, V18,32, . ..
(xiii) V3,V6,v9, V12, . ..
(xiv) 12,33, 5%, 7%, . ..
(xv) 12,52, 72, 75, . ..
Ans. (i) Given seriesis
2,4,8,16, ...
Here, a,—a =4-2=2
a,—a,=8-4=4
a,-a,=16-8=8, ...
8,-a,78,-8,#8,-4

The given seriesisnot A.P.

. . 5 7
(i) Given seriesis2, > .3, o5

5 1
Here,az—al—E—Z—E,

1
d=a,—-a =a,-a,=a,—-a,= :E
ItisanA.P.
17 17 1

7
m —+—,—+2x—,—+3x—
the next three ter sare2 5% x2 2 x2

9
.. ny 4)_15.
l.e 2

(iii) Givenseriesis—1.2,—-3.2,-5.2,-7.2, ....
a,—-a =-32-(-12
=-32+12
=20

a,-a, =-52-(-32)
-52+3.2

|
N
o

_7.2-(-52)
—7.2+52

d=a,-a=a-a=3-a=-2
ItisanA.P.

D
|
S
I

|
N
o

Thenext threetermsare
—72+(-2),-72+2x(-2),—-7.2+3x(-2)
ie, -9.2,-11.2,-13.2
(iv) Here, givenseriesis—10,—6,-2, 2, ....
a,—-a,=-6-(-10)=-6+10=4,
a,-a,=-2-(-6)=-2+6=4
a,-a,=2—(-2)=2+2=4
d=a,-a,=a,-2,=2,-2,=4
ItisanA.P.
Thenext threetermsare
2+3,2+2%x4,2+3x4
i.e, 6,10, 14.
(v)3,3+V2,3+2V2,3+3V2, ...
a,—a =3+V2-3=2
a,—a, =(3+2¥2)-(3+\2)
=3+2V2-3-V2=12
d=a,-a =2a,-a,=2
ItisanA.P.
Thenext threetermsare
3+3V2+2,3+3V2+V2x V2, 3+ 3\2+3x\2
ie 3+42,3+5V2,3+6\2
(vi) Here, the given seriesis
0.2,0.22,0.222, ...
a,—a, =022-0.2=002
a,-a, =0222-0.22=0.002,...
S a,-a, a4,
ItisnotanA.P.
(vii) Here, the given seriesis
0,—-4,-8,-12,...
a-a —-4-0=-4
a,-a, —8-(-4)=-8=4=-4
a,-a, =-12-(-8)=-12+8=-4
d=a,-a =a,-a,=a,-a,= 4
oo ltisanALR
Thenext threetermsare
—12+(—4),—- 12+2x (- 4),— 12+ 3(— 4)
ie, —16,- 20,25
.01 1 1 1
Vi) =557

1
a-a =737 73

1
4 = ‘z‘(‘ﬂ:”
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d=a,-a,=2,-8,=3,-2,= 0
ItisanA.P.
Thenext threetermsare

—l+0 —l+2><0 —1+3><0
2 2 T2

. 1 1 1
ie 2 T3 o
Here, the given seriesis
1,3,9,27,....
a,-a =3-1=2,
a,-a, =9-3=6,
a,—a, =27-9=18
a,-a#a,-a,%a,-a
o ItisnotA.P.
(x) Here, thegiven seriesis
a,2a, 33,44, ....
a,—a, =2a-a=a,
a,—a, =3a-2a=a,
a,—a, =4a-3a=a,..
Clearly,it is an A.P. whose common difference
isa.
The next threetermsare
dat+a,4a +2xa,4a+3%xa
i.e 5a, 63, 73,
(xi) Here, the given seriesis
a,a? ad a4 ...
a,-—a, a?—a=a(a-1)
a, -4, a-a2=a’(a-1)
a,—a, at-a*=a(a-1)
a,-a #a,-a,#a,-a
[tisnotA.P.

i.e,
or

(xii) Here, thegiven seriesis
288, \32,...
a,-a =V8-\2=2V2-\2=12
33=Zf—a1=am=@
ItisanA.P.
Thenext threetermsare
\32+2,V32 + V2,432 + 3\2
5V2,6V2, 7\2
50, V72, V8.
(xiii) Here, the given seriesis
V3,V6,9,V12, . ..
a,-a =V6-V3=V3-(\2-1)
a,-a, =V9-V6=\3(3-2)
S a,-aFa-a
ItisnotA.P.
(xiv) Here, thegiven seriesis
12,332,852, 77 ...
a,—-a =3%F-1"=9-1=8
a,-a, =5-3F=25-16=9
a,—a, =7"=49-25=24
a,-a#a,-a*a,-a
ItisnotA.P.
(xv) Here, thegiven seriesis
125,727 ...
a,—-a =5-1°=25-1=24
a,-a, =7"-5=49-25=24
a,—a, =7-7"=73-49=24
d=a,-a =a,-8,=8a,~-a,=24
ItisanA.P.
Thenext threetermsare
73+24,73+2%x24,73+3x24

ie, 97,73+48,73+72
or. 97,121, 145.
| EXERCISE 5.2 |
Q.1. Fill in the blanksin the following table, Ans. (i) 28.
given that aisthefir s term, dthecommon difference Hint : a, =a+(n-1)d
and a thenth term of theAP: =7+(8-1)3
a d n a =7+21
. = a =28
@) 7 3 8 - (i) 2
(ii) _18 _ 10 0 Hint : Using theformula
a, =a+(n-1)d
(iii) - -3 18 -5 0 =-18+(10-1)d
) 18 =9d
(iv) |-18.9 25 - 3.6 5 -
v) 35 0 105 -

= V18-B=3V2-2V2=12
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(iii) 46
Hint : Using theformula
a+(n-1)d=a
a+(18-1)(-3) =-5
a+17x(-3)=-5

a-51 =-5
a =-5+51
a =46

(iv) 10.
Hint : Using theformula
a+(n-1)d=a
-189+(n-1)25=3.6
(n-1)25=36+189
(n-1)25=225
225

n-1=7%

n-1=9
n=9+1=10.
(v)35
Hint : Onusing theformula,

a =a+(n-1)d
=35+(105-1)=0
=35+0
=35

Q.2. Choosethecorrect choicein thefollowing
and justify:
(i) 30th term of theAP: 10,7,4,...,is
(@97 (b) 77
(c)=77 (d)—87

1
(i) 11th term of theAP: —3, 5 2,...,is
()28 (b) 22

(c)-38 (d)—48 %

Ans. (i) Here,a=10,n=30, d=7-10=-3
Using theformula,
a =a+(n-1)d
a,, =10+(30-1) (-3)
=10+29x% (-3)
=10-87
= a, =-717
30thtermof A.P.=-77.(c)

1
(ii)Here,a=—4,n=11,d=— E_(_3)

_1+3
T2

5
2
Using theformula

a, =a+(n-1)d

5
a, =-3+(11-1) (E]

=—-3+10x E
- 2
=-3+25=a,=22(b)

Q.3.InthefallowingAPs, find themissingterms
intheboxes:

0 2 [].2
@ [].13[].3

@ins[_1.[] . 9%

wv-41.1.3.[1 .6
v 1.1 [].-22

Ans. (i) Here,n=3,a=2,anda =1=26

a=a+(n-1)d
= 26=2+(3-1)d
= 2d=26-2
= 2d=24
24
= d= >
= d=12.

Hence, missingterm=a+d=2+12=14.
(ii) Here, 2ndterm =13
= a+d=13 ()
and dthterm=3
= a+3d=3 (1))
On solving equation (i) and equation (ii), we get
a=18,d=-5
Istterm =18
3rdterm=a+2d
=18+2x(-5)
=18-10
=8
Hencerequired termsare 18 and 8.
1 19

_ _oi 1
(i) Here,a=5anda, 5"

19
= +3d=—
a+3d 5
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19 a+(n-1)d=a
= 5+3d=— = 3+(n-1)(5)=78
2 - (n—1)5 =783
19 = (n-1)5=75
= 3d=—-5
2 . 75
9 = n-1 =+
= 8d=5 = -1 =15
= n =15+1
. d=§ = n =16
2 Hence 16thterm of A.P.is78.
3 10+3 13 Q.5. Find thenumber of termsin each of the
2ndterm=a+ d=5+ followingAPs:
2 2 ()7,13,19, ...,205
3
Jrdterm=a+2d=5+2x - =8 (ii)18,15%,13,...,—47
o 13 Ans. (i) Givenseriesis7, 13,19, ....., 205
. Missing terms are > and 8. Here,a=7,d=13-7=6,a =205,n="?
i - : Using theformula,
ar]d(lv)Here, a :63 () a+(n-Nd=a
i I S —  7+(n-1)6 =205
- —4+5d =6 [using (i)] = (n-1)6=205-7
- 5d =6+4 = (n—1)6:198
= 5d =10 = n-1 =33
- d =2 = n =33+1
. = n =34

Missingtermsarea+ d,a+ 2d,a+ 3d,a+ 4d
=442, 4+2%x2,4+3x2,-4+4x%x2
=-2,-4+4,-4+6,-4+8

Hence, the given A.P. contains 34 terms.
(i) Given seriesis

=-20,2,4. 1
W) a, =38 8,155,13,...,—47
= a+ d =38 ()
and & =-22 . Here,a:18,d:3—1—18:_—5,a:—47,n:?
a+bd =-22 (D) 2 20
On solving equation (i) and equation (ii), we get Using theformula,
a=53,d=-15 a+(n-1)d=a
Hencemissing termsare 5
=a,a,4a,38 = 18+ (n—1) [—j =—47
=g a+2d,a+3d,a+4d 2
=53,53+2x (-15),53+3x (-15),
53+4x(-15 (n—1) [_—SJ =_47-18
=53,23,8,-7 2
Q.4.Whichtermof theAP: 3,8,13,18, ... ,is
8? = (n=1) [_—SJ =—-65
Ans. Given seriesis 2
3,8,13,18, .... = 1 26
Here,a=3,d=8-3=5 = 27
Let 78 be the nth term fo the given A.P. Hence, the given A.P. contal ns 27 terms.

Using theformula,
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Q.6. Check whether —150isaterm of theAP:
11,8,5,2...
Ans. Let—150isanthtermof A.P.
—-150=a+(n-1)d

- _150=11+(n-1) (<3)
- _3(n-1)=-150-11
—3(n-1)=-161
=181
= (n-1) = 3
_161 1 1
= =73 71773 73

Since n cannot be afraction.
.. —150isnotatermof 11, 8,5, 2, ....
Q.7. Find the 31st term of an AP whose 11th
termis38and the 16th termis73.
Ans.Wehave, a,, =a+10d =38 0]
a,=a+15d=73 (1)
On subtracting equation (ii) from equation (i),
we get
-5a=-36=d=7
From(i) a+10x7=38=a=38-70=-32

Now, a, =a+30d
=-32+30x7
=-32+210

, =178

Hence, 31sttermof anA.P.is178.

Q.8. An AP consists of 50 terms of which 3rd
termis12 and thelast term is 106. Find the 29th
term.

Ans. Wehave, a,=a+2d=12 (D)

last term a,=a+49d=106  ..(ii)

On solving equation (i) and equation (ii),we get

a =8,d=2.

a,, =a+28d
=8+28x2
=8+56
=64

&,
Hence, 29%thterm of A.P. ?564.
Q9. Ifthe3rd and the9thtermsof an APare4
and —8respectively, which term of thisAPiszero?

Ans. We have
a,=a+2d=4 0]
a,=a+8d=-8 (1)

On solving equation (i) and equation (ii),we get
a=8d=-2

Leta =0, then

a+(n-1)d =a
= 8+(n-1)(-2) =0

= n-1) (-2 =4
= n-1 =4
= n =5

Hence, 5thterm of thisA.P. iszero.
Q.10. The17th term of an AP exceedsits10th

term by 7. Find thecommon difference.

Ans. We have, a,—-a, =7

(a+16d)—(a+9d) =7

7d =7

d =7

Hence, commondifference =1
Q.11. Whichterm of theAP: 3,15, 27, 39, ...

will be 132 morethan its54th term?

U=

Ans. We have a-a, =1
= [a+(n-1)d —-[a+53d] =132
= (n—-1-53)d =132
= (n—-54)d =132
= (n-52)12 =132
(d=15-3=12)
= n-54 =11
= n =65

Hence, 65th termis 132 morethanits 54th term.

Q.12. Two APs have the same common
difference Thedifferencebetween their 100th terms
is100, what isthedifference between their 1000th
terms?

Ans. Letd =d,=d

We have, a,, — b, =100

=(a+99d)—(b+99d) =100

= a—b=100
Now, A0~ blOOO
=(a+999d) — (b +999d)
=a-b
=100. [using(i)]
Q.13. How many three-digit numbers are

divisbleby 7?
Ans. Thethreedigit numbersdivisibleby 7 are
105,112,119, ....,9%4.
Here,a=105,d=112-105=7,a =994,n="?

Now, a+(n-1)d =a

= 105+ (n—1) 7=9%

= (n—=1)7 =994-105

= (n-1)7 =839
889

= n-1 = 7

= n =127+1

= n =128

Hence, there are 128 three-digit numberswhich
aredivisibleby 7.
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Q.14. How many multiplesof 4 liebetween 10
and 250?
Ans. Multiplesof 4 between 10 and 250 are 12,

Here, a=12,d=16-12=4,a =248
a+(n-1)d =a

= 12+(n-1)4 =248

= (n-1)4 =248-12

= (n-1)4 =236

= n—-1=59

= n =60

Hence, 60 multiplesof 4 lie between 10 and 250.
Q.15. For what valueof n, arethenth termsof
twoAPs. 63,65, 67,...and 3,10, 17,...equal?

Ans. We have,
63 +(n-1)2 =3+(n-1)7
= (7-2)(n-1) =63-3
= 5(n-1) =60
_ 60
= n-1 = 5
= n-1 =12
= n =13

Q.16. DeterminetheAPwhosethirdtermis16
and the 7th term exceedsthe5th term by 12.

Ans. Here, at+t2d =16

and (a+6d)—(a+4d)=12

or 6d—4d =12

or 2d =12

or d =6
Using thisvalue in equation (i), we have

a+t2x6=16

= a+12=16

= a=4

Hence, A.Pis4,4+64+2%x6,4+3x6i.e,4,10,
16,22, ....

Q.17.Find the20th term from thelast term of
theAP: 3,8, 13,...,253.

Ans. nthterm fromthe last term of theA.P. =1 —
(n-1)d

The 20th term fromthelast term of theA.P. 3, 8,
13,....253is

a,, =253-(20-1)5
=253-95
=158.

Q.18. Thesum of the4th and 8th termsof an AP
is24 and the sum of the 6th and 10th termsis44.
Find thefirst threetermsof theAP.

Ans.Wehave(a+3d)+(a+7d) =24

or 2a+10d=24
or a+bhd =12
and (a+5d)+(a+9d)=44
or 2a+14d=44
or a+7d =22
On solving equations (i) and (ii), we get
a=-13,d=5.

Hence, first threeterms of thisA.P. are
—13,13+5,-13+2x5

ie, -13,-8,-3.

Q.19. Subba Rao started work in 1995 at an
annual salary of Rs5000 and received an increment
of Rs200 each year. I n which year did hisincome
reach Rs 70007?

Ans. Here, we have,

a=5000,d=200,a, =7000,n="

Now a+(n-1)d =a,

= 5000 + (n—1) 200=7000

= (n—1) 200=7000-5000

= (n—1) 200 =2000
2000

= (n-1) =20

= n-1 =10

= n =11lyears.

Hence, in 11th year (i.e., in 2005) of hisservices
hedrew an annual salary of Rs. 7000.

Q.20. Ramkali saved Rs5in thefirst week of a
year and then increased her weekly savingsby Rs
1.75. If inthenth week, her weekly savingsbecome
Rs20.75, find n.

Ans. Here, wehave

a=5,d=175a =20.75,n="

Now, a+(n-1)d =a,
5+(n-1)175 =20.75
(n-1)1.75 =20.75-5
(n=1)175 =1575
_1575
n-1 =77
n-1 =9
n =9+1
n =10

In 10th week Ramkali's saving were Rs. 20.75.
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[EXERCISE 5.3 |

Q.1. Find thesum of thefollowing APs:
(i)2,7,12,...,to10terms.

(i) =37,-33,-29, .. .,to 12terms.

(iii) 0.6,1.7,2.8,...,to 100 terms.
o1 1 1
M 51210
Ans. (i)Herea=2,d=7-2=5,n=10

Using theformula

.,tollterms.

s = g[2a+ (n—1)d]

10
Sp =7[2><2+(10—1)5]

=5[4+9x5]

=5[4+45]

=5x49

S, =245.
(i) Here,a=—37,d=—-33—(-37) =—33+37=4,

n=12.

n
Now, s, =5[2a+(n-1)d
12
= S, = E[ZX(—37)+(12—1) 4]
=6[—74+44]
=6x(—30)
S12 =-180
(iii) Here,a=0.6,d=1.7-0.6=1.1,n=100
n
Now, s, =5[2a+(n-1)d
100
= S100 = 7 [2%(0.6) +(100-1) 1.1]
=50[1.2+108.9]
=50[110.1]
. SlOO :5505'
(iv) Here, we have
R S R
1T 15T 60"

n

Now, S = 2[2a+(n—1)d]

1, 1 1
_ ot iyt
= Sy = 2[ 15" )eo}

=

=
=

111 2 1
===tz
2115 6
11 9
= —X—
2 30
3
S, =20

Q.2. Find thesumsgiven below :

1
()7+10 >+ 14+ ... +84

(ii)34+32+30+...+10
(iii) 5+ (-8) + (-11) +. ..+ (-230)
Ans. (i) Here,a=7

1
d —105 -7

A

2
a+(n-1)d=a

7
7+(n-1) 5284

7
(n-1)5 =77

n-1 =2
n =23

Now using theformula

(i)

uUuuuy

n
=— (a+
S 2(a a)

n

23
= S3 =7(7+84)

2

_ 23x91
T2

2093 1

S, =—, =10467

Here,a=34,d=32-34=-2,1,1=a =10

a+(n-1)d =a,

34+(n-1)(-2) =10
n-1)(-2) =-24

n-1 =12

n =13
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Now using theformula,

n
5, =5+

3

13
Wehave, S, = 7(34+ 10)

1B u
)
S, =286.
(i) Here,a=-5,d=—8—(-5)=-8+5=-3,1=
a =-—230.
a(n-1)d =a,

= -5+ (n-1)(-3) =-230
= (n-1)(-3) =-225
= n-1 = 7B
= n = 7

n
Now using the formula, S, = E(aH)

76
thesum = > [-5+(=230)]

=38x (-5—-235)
=38x(-235)
S,, =—8930.
Q.3.InanAP:
(i)givena=5,d=3,a =50,findnand S,
(if)givena=7,a,=35,finddand S .
(iii) givena,,=37,d=3,findaand S ,.
(iv)givena,=15,S =125 finddand a,,
(v)givend=5,S,=75,findaand a,.
(vi)givena=2,d=8,5=90,findnand a,.
(vii)givena=8,a =62, S =210, findnand d.
(viii) givena =4,d=2,S =-14,findnanda.
(ix)givena=3,n=8,S=192, find d.
(x) given | =28, S= 144, and therearetotal 9
terms. Find a.
Ans. (i) Here,a=5,d=3,a =50
Using theformula
a+(n-1)d =a

= 5+(n-1)3 =50
= (n-1)3 =45
= n-1 =15
= n =16
n
Now, S, :E(a+l)
16
=—(5+50
5 (5+50)

=8x55
= S, =440
(i) Given,a=7,a,=35d=7?S,="7
a, =a+lad
»H =7+12d
= 12d =28
P
- "3
13
and S, = (7+35)
13
—7X42
=13x21
S, =273
(i) Givena,,=37,d=3,a=?S5,="?
We have, a, =a+1ld
= 37 =a+11x3
= a =37-33
= a =4
12
and S, =?(4+37)
=6x41
S, =246.
(iv) givena,=15,S =125d=?,a,="?
We have, a, =a+2d
= 13 =a+2d
10
and S, =7(a+am)
= 125 =5(a+a+9d)
= 2a+9d =25
Solving equation (i) and equation (ii),we get
d =-1,a=17
a, =a+(10-1)d
=a+9d
=17+9(-1)
=17-9
=8
d =-1a,=8
(v)givend=5,5,=75,a=?,a,=?
9
We have, S =§(a+a9)
9
= B =—-(a+ta+8d)

2
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9

= I =§(2a+8d)
= 7B =9(a+4x5)
= 7 =9a+180
= 9a =-105
B
= a _3
a, =a+8&d
= §§+8><5
-3
:—?4-40
&
"3
B8
a= 3 an %— 3
(vi)givena=2,d=8,$=90,n=?, an=?
We have a =a+(n-1)d
=2+(n-1)8
=2+8n-8
=8n-6
n
and S, =—lata]
n 2 -
n
= D0 =§[a+8n—6]
n
= D0 :§[2+8n—6]
n
= D :E[Sn—4]
= D =4n*-2n
= 4n’—-2n-90=0
= 2n—n-45 =0

(which is quadratic equation)
= 2n’-10n+9n-45 =0
(using factorization method)
= 2n(n-5)+9(n-5)=0
= (h=-5(@2n+9) =0

:5, = —
= n n 2

The number of terms can not be negative
: n =5

and a, =a+(n-1)d
= a, =2+(5-1)8
=2+32
=34

(vii) givena=8, an=62, &=210, find nand d.
Wehave a =a+(n-1)d

= 62 =8+(n-1)d

= (n-1)d =4

and 5, =la+a]

n
Z.O = E [8+62]
35n =210
n =6
Substituting the value of n in equation (i), we
get
(6-1)d=4
54

5
(viii) givenan=4,d=2, Ss.=-14, findnand a.
a =a+(n-1)d

n

= 4 =a+(n-1)2
= 4 =a+2n-2
= 6 =a+2n
n
and S =—(a+ta)
n 2 I
n
—_ = — +
14 2(a 4)
I :
"7 ava

Substituting this value of nin equation (i), we

get

2.(-28)
T a4
or 6(a+4) =a?+4a-56
or a2-2a-80 =0
or a’-10a+8a-80=0
ora(a—10)+8(a—10)=0

or (at+8) (a-10) =0
or a=-8,a=10
28
“a+4
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o8 o8 = i 636 =5n+4n
= T8+4 ’(Whena__8) or 0.4’ = 4n’+5n-636=0
(whena=10) ] _—54/(5)2— 4x 4x9—636)
28 a 2x4
=7 o a (using quadratic formul a)
or=7 . 5425110176
(it isnot possible) n =
a=-8,n=7. 8
(ix)givena=3,n=8,S=192, findd. _5+10201
We have, S = g[a+ al 8
_ 54101
_8 -8
192 = 2 [3+a]
3+a, =48 _ -5+101 or -5-101
a, =45 8 8
Now, a, =a+(n-1)d 9%
= 45 =3+(8-1)d Soon= E; since negative value of n is not
= 45 =3+7d ]
_ 7d =42 possible.
= n=12.
. d = 42 Q.5. Thefirstterm of an APis5, thelast termis
7 45and thesum is400. Find thenumber of termsand
= d =6 thecommon difference.
(x) given | = 28, S = 144, and there are total 9 Ans. Here,a=5,a =1=45,S =400
terms. Find a. n
n Wehave S = > [a+]]
We have, S = E[a+|]
9 400 = g[5+45)
or 144 = > [a+28] N =16,
= a+28 =32 Now, a+(n-1)d =a
— a =4 = 5+(16-1)d=45
Q.4.How many termsof theAP: 9,17,25,... = 5+15d =45
must betaken to giveasum of 636? = 15d =40
Ans. Here,a=9,d=17-9=8,S =636=8 8
Now, using theformula, = d =3
n
S =—-[2a+(n-1
, =5 [2a+ (n-1)d] R ¢ =2
— 636 = ﬂ[2x9+(n_1) 8] Q.6. Thefirst and thelast termsof anAPare17
2 and 350respectively. | f thecommon differenceis9,
n how many termsarethereand what istheir sum?
= 636 =E[18+8n—8] Ans. Herea=17,1=a =350,d=9
Nowusinga+(n—-1)d =a
= 17+(n-1)9=350

n
- 63 = - [10+8n]
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= (n—-1)9 =333
= n-1 =37
= n =33
n
using S =—[2a+(n-1)d],weget

T2
38
S, = [2x17+(38-1)9]

=19[34+333]
=19x%[367]
S,, =6973
Q.7.Findthesum of first 22termsof an APin
which d=7and 22nd term is149.
Ans. Here,n=22,d=7,a,,=149,S,="

122

We have, a+(n-1)d =a,
= a+(22-1)7 =149
= a+21lx7 =149
= a+147 =149
= a =2
. n
using S, =§[a+ah],weget

22
S, = 7 [ata,]

—2[2+149]
2

S,, = 1661
Q.8. Find the sum of first 51 terms of an AP
whose second and third terms are 14 and 18

respectively.
Ans.Here,n=51,a,=14,a,=18
d =a-3a
=18-14
=4
Now, a, =a+2d
= 18 =a+2x4
= a =10
51
S, :7[2x10+(51—1)4]
51
= —[20+200]
2
—5—1x220
)
=51x110
= S, =5610.

Q.9. If thesum of first 7termsof an APis49
and that of 17 termsis 289, find thesum of first n

terms.
Ans. Here, we have
7
S, =5[2a+(7-1d
7
= 29 =E[2a+6d]
= 49 =7a+21d
= a+3d =7 ()
and S, .Y [2a+(17-1)d]
2
17
= 7[2a+16d] =289
= a+8d =17 (i)
On solving equations (i) and (ii), we get
a=1,d=2
n
Sn =§[2a+(n—1)d]

n
:E[2x1+(n—1)2]
:g[2+2n—2]:n2

Thus, S =nr%

Q.lO.nShowthat a,a,...,a,...foomanAP
wherea, isdefined asbelow :
()a,=3+4n (i)a,=9-5n
Alsofind thesum of thefirst 15termsin each
case.
Ans. (i)Here,a, =3+4n
Putn=1, 2, 3,4,... successively ,we get
a, =3+4x1=3+4=7
=3+4x2=3+8=11
a, =3+4x3=3+12=15,...
a=7,d=a,-a=11-7=4.
Clearly, a,, a,, a,, ... is an A.P. with common
difference4.

Now, S, _19[2x7+(15-1)4]
2

=15 114+ 56]
2

=15 x70=525
2
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(i) Here,a = 9-5n
Putn=1, 2,3, .... successively, we get
a, =9-5x1=9-5=4
a, =9-5x2=-1,
a, =9-5%x3=6,..
a=4,d=-1-4=-5
Clearly, a,, a, a,, ... is an A.P. with common
difference—5.
s = 15

_15
s = [2x4+(15-1)(-5) =~ [8-70)

Now,

15
= = [-62] =—465.

Q.11. If thesum of thefirst ntermsof anAPis
4n —n? what isthefirst term (that isS)? What is
thesum of fir st twoterms? What isthe second term?
Similarly, find the3rd, the 10th and thenth terms.

Ans. Here, S =4n—r?, .. § =4x1-(1)*’=4-1

=3
Firsttermis3.
Now,S,=4x2-(2)*?=8-4=4
Sum of two termsis4.
2ndterm=S,-S =4-3=1
Now, S,=4x3-(3)’=12-9=3
rdterm=S,-S,=3-4=-1
Now S =4x9-(9%=36-81=-45
and S, =4x10-(10°=40-100=-60
10thteem =S -S ~ =-60-(-45)
=—-60+45=-15
Smilaly,nthteem =S -S|
=4n—-n?-4(n-1) + (n-1)?
=4n—?—4n+4+n2+1-2n
=5-2n.
Q.12. Find the sum of the first 40 positive
integer sdivisibleby 6.
Ans. The positiveintegersdivisible by 6 are.
Here,a=6,d=12-6=6,n=40
Sw :%[2x6+(40—1)6]
=20[12+39x% 6]
=20[12+234]
=20x% 246
Thus, S, =4920.

40

Q.13. Find the sum of the first 15 multiples
of 8.

Ans. Themultiplesof 8 are,

8,16,24,32, .....

Here,a=8,d=16-8=8,n=15

15
S, =, [2x8+(15-1)§
15

= > [16+112]

15
=5 x 128
=15%x64
Thus, S, =960.
Q.14. Find thesum of theodd number shbetween
Oand 50.
Ans. The odd numbers between 0 and 50 are
1,357,9,...49
Here,a=1,d=3-1=2,a =1=49
Using theformula

a+(n-1)d =a
= 1+(n-1)2 =4
= (n—=1)2 =48
= n-1 =24
= n =25
n

and S, = > [2a+ (n-1)d]

25
S, = 7[2x 1+(25-1)2]

25
25
= [2+48
> [2+4

= § X 50
2
=25%x25
Thus, S, =625
Q.15. A contract on construction job specifiesa
penalty for delay of completion beyond acertain date
asfollows: Rs200 for thefirst day, Rs 250 for the
second day, Rs300for thethird day, etc., thepenalty
for each succeeding day being Rs50 mor ethan for
thepreceding day. How much money the contractor
hasto pay aspenalty, if hehasdelayed thework by
30days?
Ans. Herethe seriesis:

So, a=200,d=50,n=30, (given)

30
Sp= 5 [2X200+(30-1) 50]
= 15[400+ 29 x 50]
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=15x 1850
=27,750

The penalty for the cost of construction is Rs.
27,750.

Q.16.Asum of Rs700istobeused togiveseven
cash prizesto studentsof aschool for their overall
academic performance. If each prizeisRs 20 less
than itspreceding prize, find thevalue of each of the
prizes.

Ans. Here,n=7,S, =700,d=-20

n

S, =§[2a+(n—1)d]
7

= 700 = P [2a+(7-1) (-20)]
= 200 =2a+6x(-20)
= 200 =2a-120
= 2a =200+120
= 2a =320

_ 320
= -2
= a =160

Ist Prize=Rs.160.

2nd Prize=160—-20=Rs. 140

3rd Prize=140-20=Rs. 120

4th Prize=120—-20=Rs. 100

5th Prize=100—20=Rs. 80

6th Prize=80—-20=Rs. 60

7th Prize=60—20=Rs. 40.

Q.17.Inaschool, studentsthought of planting
treesin and around theschool toreduceair pollution.
It wasdecided that thenumber of trees, that each
section of each classwill plant, will bethesameas
theclass, in which they arestudying, e.g., asection
of Class| will plant 1 tree, asection of Class!| will
plant 2 trees and so on till Class XII. Thereare
three sectionsof each class. How many treeswill be
planted by thestudents?

Ans. No. of trees that planted by all 3 sections
of classes, I, 11, 111, .... Xl are 3,6, 9, ... 36 respectively.

Here,d=6-3=9-6=...=3.

Hence, itisanA.P.

Here, a=3,a =36,n=12.

n
Total no. of trees, S = > [a+a]

—1—2[3+36]
)

=6x39
=234.

Q.18. A spiral is made up of successive
semicircles, with centres alternately at A and B,
startingwith centreat A, of radii 0.5cm, 1.0cm, 1.5
cm, 2.0cm,...asshownin Fig.. What isthetotal
length of such a spiral made up of thirteen
consecutive semicircles? (Taker = 22/7)

[Hint : Length of successive semicirclesisly, Iz,
I3, la, ... withcentresat A, B,A, B, ..., respectively.]
Ans. Hereseriesis

Ty Uy Tl g, e
or ntx05 nwx1.0,ntx15nx20,..
T 3r
_17[1_12” N
or > >
Here, a= d—3—” =z n=13
] - ] 2 p 2 ]

s :g[2a+(n—1)d]

B X Laz-1.k
2 2 2

13 22

== ln+6r] =]
22

:1—;x7n= 1—;><7>< 7=143

Total length =143 cm.

Q.19. 200 logs are stacked in the following
manner: 20 logsin the bottom row, 19 in the next
row, 18in therow next toit and soon (seeFig.). In
how many rows ar e the 200 logs placed and how
many logsareinthetop row?

HAA21071¢ 204744744,
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Ans. Clearly, logs stacked in each row form a
sequence

20,19,18,17,1615, ....
ItisanA.P.witha=20,d=19-20=-1
Let S'=200, then

2[2 x20+(N-1) (-1)] =20

n(40—n+1) =400
41n—n? =400
n?—41n+400 =0
(n—-16) (n-25) =0
n =16o0r25

Luuud

For n=25, wehave
, —a+24d
=20+24(-1)
Number of logs in 25th row is —4,which is not
possible.
So, n=25isnot possible.
n=16
Thus, 200 logsare placed in 16 rows.
Number of logsin the 16th row (top row) = a,
=a+15d
=20+15(-1)=20-15=5.
Q.20.Inapotatorace, abucket isplaced at the
starting point, which is5m from thefirst potato,
and the other potatoesare placed 3 m apartin a
straight line. Thereareten potatoesin theline (see

Fig.).

E ﬁ?????‘:%

Sm im  3m

A competitor startsfrom thebucket, picksup
thenearest potato, runsback with it, dropsitinthe
bucket, runsback to pick up thenext potato, runsto
the bucket to drop it in, and she continuesin the
same way until all the potatoesarein the bucket.
What isthetotal distancethecompetitor hastorun?

[Hint : Topick up thefirst potato and the second
potato, the total distance (in metres) run by a
competitoris2x5+2x (5+ 3)]

Ans. Distancetravelled to pick up 1 potato

=2x5=10m
Distance travelled to pick up |1 potato
=2%x(5+3)=16m
Distance travelled to pick up I11 potato
=2x(5+3+3)=22metc.

Theseriesis10, 16, 22, .....

Heren=10,a=10,d=16-10=6

n

s = g[2a+(n—1)d]

10
= S, =, [2x10 +(10-1)§]

=5[20+54]
=5x74=370
Total distancetravelled =370 m

| EXERCISE 5.4 (Optional) |

Q.1. Whichtermof theAP: 121,117,113, .. .,
isitsfirst negativeterm?
[Hint: Findnfora <0
Ans.Here,a=121,d=117-121=-4.
.. Using a <0
a+(n-1)d <0
121+ (n-1)(-4) <0
(n-1)(4) <-121
—4n+4 <-121
—4n <-125
an >125

125
4

tus s d il

U

U

n >31i
4

Itsfirst negativetermis 32nd.

Q.2. Thesum of thethird and theseventh term
of an APis6and their product is8. Find thesum of
first sixteen termsof theAP.

Ans. Given, a,+a, =6
= a+(3-1)d+a+(7-1)d =6

[3,=a+ (n + 1) d]

= a+2d+a+6d =6
= 2a+8d =6
= a+4d =3
and aa, =8
(a+2d)(a+6d) =8
= (3-4d+2d)(3-4d+6d) =8
= (3—-2d)(3+2d) =8
= 9-4d? =8
= —Ad> =8-9
= A =-1
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1
2 - =
= d 2
1
=+ —
= d >
1
Whend = E
a+4><1 =
> =
a+2 =3
= a =3-2
a =1
Whend=-—
-2
a+4 2 =3
= a-2 =3
= a =3+2
= a =5
1

1 _n _
= > [Sn —2[2a+(n 1)d]}

Also Se 126|:2 5+(16 1)( ji|

Whena=5,d=7

= 8{10—E}
2

=4[20-15]
=4x5
=20
.. Thesumof first 16 termsof A.P.is76 or 20.

Q.3.Aladder hasrungs25cm apart. (seeFig.).
The rungs decrease uniformly in length from 45
cmat thebottomto25cm at thetop. I f thetop and the

1
bottom rungsare?2 P m apart, what isthelength of

thewood required for therungs?

: 250
[Hint : Number of rungs= —+1]

45 cm

Ans. Distance between top and bottom rungs

1
= 2§m=2.5>< 100cm

=250cm

250
Number of rungs = 5 = 10

a=251=a =45n=10.
The length of the wood reqw red for the rungs
= sum of 10 rungs

10
= > [25+45]

=5x70=350cm

Q.4. The houses of a row are numbered
consecutively from 1t049. Show that thereisavalue
of x such that the sum of the number sof thehouses
precedingthehousenumbered x isequal tothesum
of thenumber sof thehousesfollowingit. Find this
valueof x.

[Hint: Sx-1=Sw—S4

Ans. According to question

Sk-1= Sa9— S

-1
N XT[zx1+(x—1—1).1]

- 4—29 [2x 1+ (49-1) (1)] —g [2x1+(x-1)1]
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X ix2)= 2 24y~ X 24 %]
- 2 -2 2

X(x-1) X(X+1)
= > 25x 49 5
= X2—=x  =2450—x2-X
= 2x? =2450
= XA =1225
= X =+35
Since x isacounting number, so x = — 35.
: x =35

Q.5. A small terrace at a football ground
comprises of 15 steps each of which is 50 m long
and built of solid concrete.

1 1
Each step hasariseof 2 m and atread of 5 m.

(see Fig.). Calculate the total volume of concrete
required tobuild theterrace.
[Hint : Volume of concreterequired to build the

1.1
first step = szxso m’]

8| =

N
O

N
(E

Ans. Volumes of concrete required to build :
11 25

i = —x=—x50=—m3

First step 257 4m

1)1 50
Second step = (ZXZJXEXSOZI m

1) 1 75

i = | 3x— |x=x50=— 3

Third step ( X4]X2X 2 m

Here, n=no. of steps=15, (Given)\
25 50 75

T4 4 4
25
=7[1+2+3+....+15] [n=15]

—éxE[ZX1+(15 1) x 1]
T 402

= éxEx16—750m3
=5 =

Additional Questions

Q.1l.1sOaterm of theAP: 31, 28,25 ...? Justify

your answer.
Ans. a, =0
a =31,d=28-31=-3
a, =a+(n-1)d
0 =31+(n-1)(3)
= 3n-3 =+31
= 3n =28

28
= n= 3 which isnot anatural number.

Hence Oisnot aterm of the givenA.P.

Q.2.Thetaxi fareafter each kilometer, whenthe
fareis Rs.15 for the first km and Rs. 8 for each
additional km, doesnot form an APasthetotal fare
(in Rs) after each kmis15,8,8,8, ....

Isthestatement true ? Givereasons.

Ans. Fareafter Lkm=Rs. 15

Fareafter 2km=Rs.23

Fareafter 3km=Rs. 31

Fareafter 4km=Rs.39
Now theseriesis13, 23,31, 39, ....

a,—a=23-15=8

a,—a,=31-23=8

a,-a,=39-31=8

Now, d=8and =15.

the given seriesisanA.P.

Hence the given statement istrue.

Q.3. For theA.P.: -3, —7,-11, ... can wefind
directly a,,—a, without actually findinga, and a,?
Given reason for your answers.

Ans. a,—a, =[a+(30+1)d] -[a+(20-1)d]

=29d-19d=10d
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As d =-7(3)=-7+3=-4
a,, —a,, =10x(-4)=-40.
Q.4. Find a, b and c such that the following
numbersarein AP:
a, 7,b,23,c.
Ans. Asthenumbersarein AP,
7—-a=b-7=23-b=c-23
= b-7=23-b=2b=30=hb=15
.. 7T—a=b-7=7-a=15-7=a=-1
Aganb-7=c-23=15-7=¢c-23
=c=31
Hencea=-1,b=15¢c=3L
Q.5. The9th term of an APiszero, provethat
29thtermistwicethe 19th term.
Ans. Let for theAPfirstterm=a
and common difference=d
As a, =a+(n-1)d
o a, =a+8d=0=a=-8&d
Now  a,=a+28d=-8d+28d=20d
and a,=a+18d=-8d+18d=10d
Hence a,=2a,
Q.6. Determinek sothat k2 + 4k + 8, 2k? + 3k +
6, 3k?+ 4k + 4 arethreeconsecutivetermsof an A.P.

Ans. Clearly

2(2k2+3k+6) =(K2+4k+8)+3k?+4k+4)
= 42+ 6k +12 =4k?+ 8k + 12
= 6k—-8k=0=k=0.

Q.7.Find whether 55isaterm of theAP: 7, 10,
13,...or not. If yes, find which termiitis.
Ans.a=7,d=10-3=3
Let a, =5

a+(n-1)d =55

= 7+(n-1)x3 =55
= (n-1)x3 =55
= (n-1) =16=n=17

Yes, 17thterm=55.

Q.8.Findthesum of last 10termsof theA.P.: 8,
10,12, ....... , 126.

Ans. Writing the APin reverse order

126,124, .....12,10,8

a=126,d=124-126=-2

n

As S, = > [2a+ (n-1)d]
10
SlO = 7 [2a+9d]
=5[2%x126+9x (-2)]
=5[252-18]
=5x234=1170.

Q.9.Find thesum of fir st seven number swhich
aremuiltiplesof 2aswell asof 9.

Ans. LetS,=18+36+54+.....7terms

a=18,d=18,n=7

7

s, =5[2a+6d

7

= E[ZX18+6><18]
7

=3 [36+108]

7
=E><144=7><72=504.

Q.10.Kanishkawasgiven her pocket money on
Jan. 1st, 2012. SheputsRe. 1on Day 1, Rs. 2 on Day
2, Rs. 3on Day 3and continued doing sotill theend
of themonth, into her piggy bank. Shealso spent Rs.
204 of her pocket money, and found that at theend of
themonth shestill had Rs. 100 with her. How much
washer pocket money for themonth ?

Ans. S =1+2+3+...+31

a=1,d=1,a=31,n=31

31
S,= [1+31]

=31x16=496
Money in the piggy Bank =Rs. 496.
Money spend =Rs.204.

Money with her =Rs.100
Total pocket money =496+204+100
=Rs. 800.

Multiple Choice Questions

Q.1 Ifthesumof ntermsof anA.P.is2n?+5n, then
its2nd termsis:
(&)18 (b)7
(011 (d)13

Ans. (c)

Q.2. If18,a,b,-3areinA.P.thena+b="?

@19 (b7
(011 (015
Ans. (d)
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Q.3. Thesum of first fivepositiveinteger sdivisible

by 6:
() 180 (b) 90
(©45 (d)30
Ans. (b)
Q.4. Thesumof first 16termsof theAP: 10,6, 2, ....
is:
(@-320 (b) 320
(c)-352 (d)-400
Ans. ()

Q.5. What isthecommon differenceof anA.P.in
whicha,,—a  =-28?

@8 (b)-8
(o4 (©4
Ans. (c)
Q.6. Thesum of first 10 multiplesof 2is:
(@100 (b) 120
(©)130 (d)120
Ans. (b)

Q.7. Ifthefirst term of an APis—5and thecommon

differenceis2, thenthesum of thefirst 6terms

is:

@0 (b5

(©6 (d)15
Ans. ()

Q.8. The famous mathematician associated with
finding the sum of the first 100 natural

numbersis:
(a) Pythagoras (b) Newton
(c) Gauss (d) Euclid
Ans. (c)
Q.9. Thesum of first fivemultiplesof 3is:
(8)45 (b)55
(c)65 d75
Ans. ()
Q.10. Which term of the AP: 21, 42, 63, 84, ... is
210?
(@ 9th (b) 10th
(c) 11th (d) 12th

Ans. (b)



