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Sum the series:
3+6+9+...+a,

34+6+9+...+ay,
a, =3,d=3,n=20
S

: ='g“[2"1 +(n-1)d]

8 .222[2(3)+(zo__- 1)3]=10(6+57) =10(63) = 630
%+J§+—\/6—§-+...+an

LBt G

J5 J5

a =— s d J-_i"“s_'i_' 5 ,H n

Sn =E[za‘ +(n'-1 d]

S, =%[2(j§]+(n 1)}];’[% 7__1_)__[8715 1]_:1(2::/;7)

Find S, for each arithmetic series:
a, =4,n=25,a, =100
a, =4,n=25,a, =100

:%(al +a,)= 525-(4+ 100) =32§(1o4) - 25(52) =1300
a1=40,n=20,d=—3 L

=40,n=20,d = -3 _

(2a, +(n —1)d)__(2(4o)+(20 1)(—3)) 10(80-57)=10(23) =230

a, = 52 n=21,d=-4 : ' : :
a, =52,n=21,d=—4
a,=a,+(n-1)d
52 = a, +(21-1)(-4)
52=a,-80 = a, =132
S, =—(a, +a,)= —(132 52}--(134) 21(92)—1932

Find a, for the arithmetic series:d =8,n=19,5, = 1786.
d=8,n=19,S, =1786

S, =§(}.’a1 +(n-1)d)

1786 = 17?(201 +(19-1)(8))
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1786 = %(2&, +144)

3572 =19(2a, +144)

188 = 2a, + 144

44=2a, = a, =22

How many terms of the series: 96 + 93 + 90 +...amount to 1071.
96+93+90+...+1071:

a, =96,d=93-96=-3,S, =1071

S, =5 (24, +(n-1)d)

1071=7(2(96)+(n-1)(-3))
2142=n(192-3n+3)
2142=n(195-3n)
2142=195n-3n’
3n*-195n+2142=0
n*-65n +714 = 0(Divided by 3)
=n’-51n-14n+714=0
n(n-51)-14(n- 51) 0
(n-51)(n-14)=0=>n-51=0 orn-14=0 =n=>51 or n=14 -
If the three sides of a right-angled triangle having perimeter36¢cm are in A.P., find them.
a,a+d,a + 2d are the sides of a right-angle triangle
a+(a+d)+(a+2d)=36
3a+3d=36

a+d=12 — (i)
By Pythagoras theorem

(a+2d)’ =a* +(a+d)’

a’+4ad+4d* =a’ +a +Zad+d’=>ﬂz'+a +2ad +d* - ;a{ 4ad-4d* =0
a*-2ad-3d*=0 = a’-3ad+ad-3d* =

a(a 3d)+d(a-3d)=0=(a- 3d)(a+d)_0

a-3d=0 or a+d=0

a=3d or a=-d(cmis alwa_t;s positive so ignore it )

When (i)= 3d+d =12 =4d =12 =d =3 cm )
>a=3(3)=9cm : Juuﬁ‘_}:'b_fl..ﬂ[_/c'-fyt uf-r-?
Sides are a,a+d,a+2d =9,9+3,9+2(3)=9cm,12cm,15cm St Lontd

Sum the series s :

3+5-74+9+11-13+15+17-19+...to 3n. terms
3+45-749+11-13+15+17-19+...to 3n terms:
=(3+5-7)+(9+11-13)+(15+17 -19) +...+3n terms

=1+7+13+...to nterms
a=1,d=6n=n

S, =——(Za+(n 1)d)= —(2(1]+(n 1](6]]=—(z+6n 6]-—(6n 4)=n(3n-2)
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1+4-7+10+13-16+19+22-25+...to 3n terms:

=(1+4-7)+(10+13-16)+(19+22-25)+...+3n terms
=-2+7+16+...to n terms ' '
a=-2,d=9,n=n
n \ n n n
S, =-(2a+(n—1)d)=—(2(—z )+(n-1) (9)):-(-4+9n-—9)=—(9n-13)
Find the sum of 20 terms of the series whose r"' termis3r+1.
Here a, -3(1)-!-1 -4
=3(2)+1=7

C =3(3)+1=10

We have 4f7 +10+....4+a,,
a,=4,d=3,n=20

Sy = (2‘11*(" 1)d)= (2(4)+(20 1)3)

—10(8+57) 10(65) 650

The 5" and 9 term of an A.P. are 11 and 17 respectively. Find the sum of 20 terms.
We have
a;=a+4d=11

a,=a+8d=17 a

By Subtracting the above two equations: 4d =6= d =%

(1) =>_a-‘|-4[%)=11

a+6=11=>a="5

We know that S, = %(zaz +(n~1)d) put values
57 20--57
= 10[10 +?) 10[-—;—}

S, =5(77) =385

Obtain the sum of all integers in the first 1000 positive integers which are neither divisible by 5 nor by 2.
Sum of first 1000 integers which are neither divisible by.5 nor by 2 are
1+347+9+11+13+17+19+21+23+27+29+991+993+997 +999

=20+60+100+...... +3980

a, = 2(.'!,(__1r =40,a, =3980,n =100

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

3980=20+(n-1%d

3960=(n - 1)4[‘;

n-1=99=n-=100

Now S, = '3'('3: +a,)

S0 = 100(20+3980) =50(4000) =200000

studyplusplus.com



Q10:
Sol:

Qiil:
Sol:

The sum of 9 terms of an A.P. is 171 and its eighth term is 31. Find the series.

Given
S, =%(2a+8d)¥171 and a; =a, +7d=31--——(I)
2a, +8d =38

a,+4d=19————- (1)

Subtracting the two equations: 3d = 12
=>|d=4

(IN)=a, +4(4)=19

a=3

a =3

a,=a,+d=3+4=7
a,=a, +2d=3+2(4)=11
Seriesis 3+7+11+.....

The 5'" term of an arithmetic progression is 21 and the sum of first six terms is 90. Find the 18"* term.

Given

3d=-12=d=4
I=>a,+4(4)=21=>(a, =5]
a,=a,+(n-1)d
a, =5+(18—1)(4)
4, =5+(17)4=5+68=73

The sum of three numbers in an A.P. is 24 and their product is 440. Find the numbers.
- Suppose numbers are a—d,a,a+d in AP.

Condition | = a-d+a+a+d=24
3a=24> a=8

Condition Il = (a—d)(a)(a+d)=440
(8-d)(8)(8+d)=440
(64-d%)(8)=440

512-8d* =440

8d*°=72 > d*=9 = d=413
When a=8,d=3

a-d=8-3=5

a=8

a+d=8+3=11
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When a=8,d=-3
a—d=8—('—3)=11
. a=8
a+d=8+(-3)=5
Hence numbers are 5,8,11 or 11,8,5

Q13: The first four terms of an A.P. are 2,6,10 and 14— Find the least number of terms needed so that the sum of
the terms is greater than 2000,
Sol: Given 2,6,10,14

Here a, =2,d=4
a,=a,+(n-1)d=2+(n-1)4=2+4n-4=4n-2

S,l:—lz;l(ful+a:1,,)='%(,2"+t’m—2()=21r12
According to the given condition i
2n*>2000 > n’>1000 = n> 1000~31.6

n=32
Q14:  Find four numbers in A.P. whose sum is 32 and the sum of whose squares is 276.
Sol: Suppose the four numbers in A.P are

Condition |=> a-3d,a~- da+da+3d
(a-3d)+(a-d)+(a+d)+(a+3d)=3

4a=32 =» a=8

Condition I1=> (a—3d)’ +(a- d)’ +(a+d)* +(a+3d)’ =276
a’-6ad +9d*+a® 2ad+d2+a +2¢1d+d’+a +6ad +9d* =276
4a® +20d* =276 > a*+5d* =
82+5d’=69—_~>5d2=69-64=5:d2=1:>d=i1

When a=8,d=-1

a-3d=8-3(-1)=8+3=11

a-d=8-(-1)=8+1=9

a+d=8+(-1)=8- =7

a+3d=8+3(-1)=8-3=

When a=8,d=1

a-3d=8-3(1)=
ca-d=8-1=7

a+d=8+1=9

a+3d=8+3(1)=1

Hence fournumbers are 5,7,9,11 or 11975

Q15:  Find the five numbers in A.P. whose sum is 25 and the sum of whose squares is 135.
Sol:  Suppose five numbers in A.P are

a-2d,a-d,a,a+d,a+2d
Conditionl=>(a—zﬂ)-t-(a—;{)+q+(a+,d’)+(a+2;f)=

5a=25 =» a=5

Condition ' = (a-2d)’ +(a-d)’ +a*+(a+d)’ -f-(c1+2d)2 =135
a’-4ad +4d* +a* -2ad +d* +a* +a® + 2ad + d* +a* + 4ad + 4d* =135
5a° +10d* =135= a* +2d* =27=>(5)2 +2d* =27 Put values of a

2d’ =27-25=2d° =2=d* =1=>d =+1

When a=5,d=-1

a-2d=5-2(-1)=5+2=7

a-d=5-(-1)=5+1=6
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a=5
a+d=5+(-1)=5-1=4

. a+2d=5+2(-1)=5-2=3
When a=5,d=1
a-2d=5-2(1)=5-2=3 -
a-d=5-1=4
a=5

ra+d=5+1=6
a+2d=5+2(1)=7
Required numbers are
7,6,5,4,3 or 3,4,5,6,7

Qie: if : :

f — . are in A.P. Then show that a®,b%,c* are in A.P
a+b ec+a b+e

: 1 arein A.P. then . - g 1
at+tb’c+a’b+c i/ b+c c+a c+a a+b’

£+a-b-f \ A+b-c-»4
(b+c)(c+;f) (a+b)(_c+l,¢f)

(a-b) b-c_ .. %4¥
- = =>a*-b*=b’-c*———(I
b+c a+b ()
We want to prove that a’,b%,c? arein A.P. for this
¢-b=b*-ad’
Both sides by (-1)
b’ -c* =a*-b’
a’-b’ =a’-b*(Usel)
Common difference is same hence a?,b%,c” arein A.P.
Q17: The.sum of the first four terms of an A.P. is56 . The sum of the last four terms is 112. If its first termis 11, then
find number of terms. ,
Sol:  Suppose first four terms are a,a+d,a+2d,a+3d

Then a+a+d+a+2d+a+3d =56

= 4a+6d=56
= 44+6d=56 = d=2 (Puta=11)

Last 4 terms are : a+(n-4)d,a+(n-3)d,a+(n-2)d,a+(n-1)d
a+(n-4)d+a+(n-3)d+a+(n-2)d+a+(n-1)d =112

= 4a+(4n-10)d =112

4(11)+(4n-10)-2=112 = 44+8n-20=112

8n=88 = n=11
Q18: The first, second and last terms of-an A.P. are g, b and ¢ respectively. Show that the sum of A.P. is

(b+c-2a)(c+a)
2(b-a)

Sol:  Giventermsare:a,b,c =>hereaq,=a,a,=c,a,=b

Sol: Given

a,=a+d=b,=> d=b-a .
¥ =a+(n—ll)d=_c,:> c=a+(n-1)(b-a) =(c-a)=(n-1)(b-a)

SN-l1=——0 =n= +1=¢-a+b—a=b+c—2a

' b-a b-a b-a b-a

Sum'S=£(a +a )=£(a+c)=b+c——2a(a+c):s= (b+c-2a)(c+a) e
iy S 2(b-a)’ 2(0-q) :
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Show that the sum of n A.Ms. between a and b is n times the single A.M. between them.

Lot A, AsAoiniioiiss s4,be n AMs between a & b.
Then @A, A Asiieisioonces ,A,b arein A.P. _
Here @y =a & n=n+2,a,,,=b,d=" a,,=b

a,=a+n-1)d put n=n+2
a,,=a+n+2-N)d=a +(n+l)d

= =a,+(n+l)d_: b=a,+(n+1)d = d:b__'al_

n+l
Now 4 + 4, + 4,......... ‘Anzg[Al*‘An]

[a, +d +a,+nd] = %[2:1, +(n+1)d]

20405 L2 A2 b

=%[a[ +b]= n(a' fb]‘= '{a+b) Soa=a

1l

R s

2 2
=n(A.M between aandb)

Hence A4 + A,......ccc... A, =1 (AM)
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