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SSLC - Mathematics Progression

Chapter-2
Progressions
Arithmatic Geometric { Harmonic Progression ]
Progression Progression :

Arithmatic Progression:

General form: a(a+d),(a+2d),(@a+3d) - — — a+(n-—1d

‘n’ th term of Arithmatic Progression: | T, =a+ (n — 1)d

a — First term, n — Number of terms, d — Common difference
Tn+1 = Tn + d
Tn—l = Tn —_ d

Tp—Tq

P—q

d=""2 [T, = T,]and [T, = 1]

n-1

Sum of first ‘n’ terms of an A.P.:

sn=§[2a+(n—1d]

a — First term, n — Number of terms, d — Common difference

Sum of first ‘n’ natural numbers:
n(n+ 1)
>in = —

Sn=2[a+Tn]

Geometric Progression:
General form: | a,ar,ar?,ar}—-— — —ar™!

‘n’ th term of Arithmatic Progression;

T, =ar"!
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The1 = Th XT

Th
Tn—l = T
Sum of first ‘n’ terms of an G.P:
-1
Sn_a((r—l)) r>1
Sn=a(11__rr) r<i

Szn :Sn=1+rn:1
( J

Sum of an infinite Geometric Series:

a
S°° _1 -r
Harmonic Progression:
1 1 1 1 1
General form of H.P.: aard'arzd’asd . aroond

A sequence in which, the reciprocals of the terms form an artithmetic
progression is called Harmonic progression.

in? -1
n’ th term of H.P. T, = arDd
. . Geometric | .
[ Arithmetic Mean Mean { Harmonic Mean ]
§ A= aT y G= V ab
ILLUSTRATIVE EXAMPLES

1: Find the first three terms of the sequence whose nth term is 2n + 3
Sol:Th=2n+3

T, =2x1+3=2+3=5

T,=2x2+3=4+3=7

T3=2x3+3=6+3=9

~ first three terms 5,7, 9

2
2: Find the first four terms of the sequence whose nth term is #
nZ

Sol: Tn=—

n+1
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12 1
Tj=— ==
1+1 2
22 4
Ty,==— ==
241 3
32 9
Ty=— =2
3+1 4
42 16
Ty=— =2
441 5

14 9 16
223 45

3: Find the 20th term of the sequence if Tn = 3n- 10.
Sol: T =3n-10

T2 =3x20- 10

T20=60-10

T2 =50

4:IfTh=5n+2 find Tps1.

Sol:Tw+1 =5(nt1) +2

Tor1 =5n+5+2

~ The first four terms

Tor1 =5n+7

5:If To=n’ — 1 find the value of 'n' so that Tn =26 .

To=n’-1

26=n"—1

26+1 =n’

n® =27

n =3

Exercise 2.1

. Which of'the following form a sequence?

(i) 4,11,18,25,.... sequence
(i) 43,32,21,10..... sequence
(iii) 27, 19, 40, 70,...... Not a sequence

(iv) 7,21, 63,189, ..... sequence
. Write the next two terms of the following sequences.
(1) 13,15,17,-, -, Ans: 19,21
..y 2 3 4 5 6
(11) 5, Z’ E' -, - Ans: g,;
(i11) 1,0.1,0.01,-,-  Ans: 0.001, 0.0001
@iv) 6, 12, 24, -, - Ans: 48.96

. If Tn =5 -4n find the first three terms.

To=5-4n

Ti=5-4x1 =5-4 =1
T)=5-4x2=5-8 = -3
T3=5-4x3=5-12=-7

. IfTo=2n? + 5, find (i) Tsand (ii) T1o

Ts =2x3%+5
T3=2x9+5
T3=18+5

T =23
T10:2X102+5
Ti0=2x100 +5
T10=200+5
T10=205
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If To = n*>— 1,find (i) Tn1 and (ii) a1 .
To1= (n-1)>— 1

To1=1n>2n+1-1

To1=1n>2n

Tae1 = (n+1)2— 1

Tani=n?+2n+1-1

Tur1 = n’+2n

If To =n?+ 4 an T,= 200 find the value of ‘n’.
T, =n*+4

200 =n’+4

n>+4= 200

n’ =200-4

n’ = 196

> =14

ILLUSTRATIVE EXAMPLES

1: Check whether 13,19,25,31,.... form an A.P.
Sol:Ti=13,T>=19, T3 =25, T4= 31
d=T,-T1=19-13=6
d=T3_-T,=25-19=6
d=Ts-T3=31-25=6
Since there is a common difference, the given sequence is an A.P.
2:If a=3 and c.d =4, find the A.P.
Sol: T1=3,
T=a+d=3+4=7
T:=7+4=11
T4=11+4=15
~The APis3,7,11,15.....
3:Inthe A.P 12, 19, 26,...... find T, and hence find T}s.
Sol:a=12, d=7,
To=a+(m-1)d
To=12+ (- 1)7
Ta=12+7n-7
Tan=7n+5
Tis=7x15+5
T15 = 105 + 5
T15: 110
4: Find the number of terms in the finite A.P 7,13, 19, ........ -
Sol: a=7,d=6, T,=151
To=a+(m-1)d
151=7+(n- 1)6
151=7+6n-6
151=1+6n
6n=151-1
6n =150
n=25
5: The 8th term of an A.P is 17 and the 19t term is 39. Find the 25th term.
Sol: Ts =17, T19 =39, Tas = 2,

_Tp—Tq

p-q
—Ti0=Ts
19-8
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_39-17

d
11

d=2
11
d=2
Tp=Tq+ (p-q)d
Tos =T+ (25-19)d
Tas =39 + 6x2
Tys=39+12
T2 =51

6: Determine the A.P. whose 4th termis 17 and the 10th term exceeds the

7t term by 12
T4: 17, T10 :T7 + 12
a+9d=a+6d+12

9d-6d=12
3d=12
d=4
T4:17
a+3d=17
a+3x4=17
at+12=17
a=17-12
a=>5

~ The APis5,9,13,17.......

7:In an A.P, 7 times the 7t term is equal to 11 times the 11th term. Find the 18Mterm of

the A.P.

7T7=11Tn

7(a+6d) =11(a+ 10d)

7a+42d=11a+ 110d

7a—1la=110d —42d

-4a = 68d

-a=17d

a=-17d

Tis =a+17d

Tig=-17d+ 17d

Tis=0

Exercise 2.2

1. Write the next four terms of the following A.P.

(0,-3,6,... (i) < z,5...(i) a+ba—ba-3b,...
(i 0,-3,-6,-9,-12,-15,-18

6 3
7

(ii) l, l, l, E, E, 1, 2
6° 37 2 376 6
(ii)a+b,a—b,a—3b,a—5b,a—7b,a—9b,a—11b
2. Find the sequence if.
(i) Ta=2n-1 (i) To =5n+1
(i) Ti=2x1-1 T,=2x2-1 T3=2x3-1
Ti=2-1 T=4-1 T3=6-1
Ti=1 T,=3 T3=35
~ The sequenceis: 1,3,5,7,9....
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() Ty =5x1+1 T, =5x2+1 T:=5x3+1

T, =5+1 T. =10+1 T, =15+1
T1:6 Tz:11 T3:16
~ The sequenceis: 6,11,16,21,26 ....

3. Inan A.P,

(i) Ifa= -7, d=5 find Ti.

(i) Ifa=-1, d=-3 find Tso.

(i) Ifa=12, d=4,T,=76 find ‘n’.

(iv) If d =-2, T22=-39 find ‘a’.

(v) Ifa=13, Tis=55 find ‘d’ .
(1) Ifa=-7,d=>5 find T12.

To=a+(n-1)d
T=-7T+(12-1)5
Ti=-7+11x5
Ti2=-7+55
T12=48

(i) Ifa=-1, d=-3 find Tso.
To=a+(n-1)d
Tso=-1+(50-1)-3
Ts0=-1+49x-3
Ts0=-1+-147
Tso=-148

(iii) Ifa=12, d=4, Ta="76 find ‘n’
at(n—-1d = T,
12+ (n—-1)4 = 76
12+4n—-4 = 76

4n+8 = 76
4n = 76-8
4n = 68
n = 17

(iV) Ifd=—2, T22=-39 find ‘a’.
at(n—-1d = Ta
at(22-1)2 = -39
a+(21)x-2 = -39

a-42 = -39
a = -39+42
a =3

(v) If a=13, Ti5=55 find ‘d’
at(n—-1d = T,
13+(15-1)d = 55
13+14d = 55
14d = 55-13
14d = 42
d=3
4. Find the number of terms in the A.P,100, 96, 92, . . ., 12.
a=100,d=T2 - T; 96-100 =-4, T, =12
at(n—-1d = T,
100+ (n—1)4 = T.
100 -4n+4 = 12
4n+104 = 12
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4n = 12-104
4n = -92
n = 23

. The angles of a triangle are in A.P. If the smallest angle is 50°, find the other two angles.

a,a+d, a+ 2d are the 3 angles of a triangle. The smallest angle a = 50°

a+ (at+d) + (a+2d) = 180° [ ~*Sum of 3 angles of a triangle is 180°]

50°+ (50° +d) + (50° + 2d) = 180°

150° +3d = 180°

3d=180°—-150° = 30°

d=10°

=~ 3 angles of a triangle 50°, 50°+10°, 50° +2x10° = 500, 60°, 70°

. An A.P consists of 50 terms of which 3™ term is 12 and last term is 106. Find the 29th
term 50.

n= 50, T:= 12, Tso = 106, Tyw=7
Tp—Tq

Taw=Ts+26d [~T,= Ty + (p-q)d]
Tw=12 +26x2

Tw=12 + 52

Tw= 64

. The sum of 4th and 8th terms of an A.P is 24 and the sum of 6t and 10th terms of the same
A.P is 44. Find the first three terms.
Tis+Ts =24, Te+ Ty =44

Ts+Ts =24

=>a+ (4-1)d+a+ (8-1)d =24
=a+3d+a+7d=24

=2a+10d =24

=2a+5d =12 ——-- (D

Ts + TIO =44

=a+ (6-1)d+a+ (10-1)d =44
=a+5d+a+9d=44

=2a+ 14d =44
=2a+7d =22 -——--- 2)
(H- @2

a+5d = 12

a+7d = 22

—2d =-10

d= 5

Substitute d =5 in Eqn (1),

a+5x5 =12=>a+25=12=a=12-25=-13

~ The first three terms are : a, atd, a +2d = -13, -13+5, -13 + 10 = -13 , -8, -3
The ratio of 7th to 3'd term of an A.Pis 12 : 5. Find the ratio of 13th to 4th term.
725 5T, = 12T,

T 5

= 5[a+(7-1)d] = 12[a+ (3-1)d]

= 5a+30d = 12a +24d
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= 30d -24d=12a—5a
= 6d=7a

=>a= -
Tys _ a+(13-1)d
Ty a+(4-1)d

6d
T13 _ 7+12d

Ty $+3d
6d+84d
Tis _ ">
T, 6d+2id
7

Ty _10
T, 3
T13:T4:10:3

A company employed 400 persons in the year 2001 and each year increased by 35 persons. In
which year the number of employees in the company will be 785?

This is in A.P.,

~a=400 d=35,T,=785

at(n-1)d=T,

400 + (n-1)35 =785

400 + 35n-35 =785

35n="785-365

35n =420

_ 420

35
n=12

-~ After 12 years the number of employees in the company will be 785.
= 2001 + 12 = 2013'" year

If the pth term of an A.P is q and the qth term is p, prove that the nth term equal to (p+q—
n)_ Tp—Tq
~ p—q
4
p-q
d=-1
T.=T, + (n—p)d
Ta=q+ (n—p)x-1
T.=q-n+p
T.=p+q—n
Find four numbers in A.P such that the sum of 28 and 374 terms is 22 and the product

of 15t and 4th terms is 85.
T.+Ts= 22, Tx Ts=85
T.+T4+d =22

at+(2-1)d + at(2-1)d+d=22
at+d+atd+-d=22

2a+3d =22
a+3d =22—a —eoccoeeee (1)
Tix T+=85

a[(a+ (4-1)d] =85

a[(a+3d]=85

a[22 -a]=85 [ Substituting (1)]
22a—a’ =85
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—a’+22a- 85=0

a’-22a+85=0

a’-17a-5a+85=0

a(a-17)-5(a—17)=0

(a-17)(a—-5=0

a=17 Ora=5

When Sustituting in (1)
17+3d=22—17:>17+3d=5:>3d=5—17:>d=‘712 —>d=-4
Or

5+3d =22-5=5+3d=17 :>3d=17—5:>d:13—2 —>d=4

~The four terms are: 17 ,13,9,50r5,9, 13,17

ILLUSTRAYIVE EXAMPLES

1:If To=2n-1 find Ss.

Sol:: S3=T; + T2 + T3

To=2n-1

T, =2x1 —-1=2-1=1

T,=2x2-1=4-1=3

T3=2x3-1=6-1=5

“S3=T1+T2+T3=1+3+5=9
2IF To=n’+1 find S

Sol:S, =T, +T»

To=n2+1

T =1’+1=1+1=2

Tr=22+1=4+1=5

wS=T1+Tr=2+5=7

ILLUSTRAYIVE EXAMPLES

1:If To=5n-2 find S4

Sol:: Su=T1+Tr+ T3+ T4

To=5n-2

Ti=5x1-2=5-2=3

T,=5x2-2=10-2=8

T3=5x3-2=15-2=13

Ts=5x4-2=20-2=18
aSs=T1+Tr+T3+Ts=3+8+13+18=42

2: Find the sum of first 20 terms of the series 1 +2+3 +......

Sol:Yn= an+D)
20 = 20(20+1)

2

520 = 20>2<21

».20=10x21

>».20=1210

3: Find the sum of the first 15 terms of the A.P 5, 8, 11, 14, ....
Sol:Sy==[2a + (n — 1)d]

n=15a=5,d=3

S15 == [2x5 + (15 — 1)3]

S15=22[10 + 14x3]

[ Sum of first n’ natural numbers]
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Si5=2[10 + 42
S1s :12—5X 52

Si5=15x 26

S15=390

4: Find the sum of all natural numbers between 200 and 300 which are exactly divisible
by 6.

Sol:The sum of all natural numbers between 200and 300 which are exactly divisible by 6,
204 +210+216+. . . . .+294

a=204,d=06, To=294

Toh=a+n-1)d

294=204+ (n—1)6

294 -204=6n-6

90+ 6 =6n

6n =96

n=16

Sa=Z[a+T,]

Si6 =" [204 + 294]

S16 =8[498]

Si6=3984

5:Ramesh wants to buy a cell phone. He can buy it by paying Rs 15,000 cash or by making

12 monthly instalments as Rs 1800 in the 15t month, Rs 1750 in 214 month Rss 1700

in 3'd month and so on. If he pays the money in instalments. find,
(i) total amount paid in 12 instalments 12

(i) how much extra he has to pay over and above the cost price.
Sn=§[2a+ (n—1)d

n=12,a=1800,d=-50

Si2="2[2x1800 + (12 — 1) — 50]

S12=6[3600 + 11x — 50]

S12=6[3600 — 550]

S12 =6x3050

S12=18,300

-~ Total amount paid in 12 instalments = Rs 18300.
Extra amount paid = 18300-1500 = Rs 3,300

6: Find three positive integers in A.P such that their sum is 24 and their product is 480.
Let the three terms be:a—d, a, a +d,
a—dtatat+d=24

3a=24

La=8

(a—d)xax(a+d)=480

(8 — d)x8x(8 + d) =480

(8—d)(8+d)=60

82— d*=60

64 — d*=60

64 — 60 = d?

d>=4

~d=42

~ the terms are: 8 —2, 8, 8§ +2
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Or 8 —(-2),8,8+(-2)

~ the terms are: 6, 8, 10 OR 10,8, 6

7: A spiral is made up of successive semicircles, with centres alternately at A and B,
starting with centre at A, of radii 0.5cm, lem, 1.5cm, 2cm..... as shown in figure. What

is the total length of such aspiral made up of thirteen consecutive semicircles?

[Tk _22
aKe 1 = 7

Sol:li, I, I3 . . . be the length of semicircles of radiusA r; = 0.5cm,r; = lem,r3 = 1.5cm . . .

respectively
Length of the semicirlce = mir
=l =mr = 0.5 = g

b=m=2(%) b=3(2)... la=13(%)

Total length of the spiral =11 + L+ 13+. .. .. + 113
Vs Vs Vs Vs

=T2(5)+3(%)...... +13(2)

:>§(1+2+3+ ...... +13)

=>-[X13]

T [13(13+1)]
==
2 2

T [13)(14

2 2

| =2 xZx13x7 = 11x13 = 143
Exercise 2.3

IfTa=2n+3 find S»

S =T+ T,

So=Ti1+ Tz

Ti=2x1+3 =2+3=5

T,=2x2+3 =4+3=7

o S=5+7

W S=12

Find the sum of.

3+7+11+ . . ...to25 terms

a=3,d=4,n=25

Sa="[2a+ (n — 1)d]

S25 =2 [2x3 + (25 — 1)4]
S2s =26 + 24x4]

Sas =§ [6 +96]
$25=2[102]

Sas =25[51]

Sxs=1275
3,001,500, to 17 terms.
a=-3,d=4,n=17

Sh =§[2a + (n— 1)d]

Sp =2 [2.x(=3) + (17 — 1)4]
Su =2 [—6 + 16x4]
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Su =26+ 64]
S, =2 [58]

Sw = 17[29]

Sn =493

(ii1) 3a,a,-a, .......... to a terms
a=3a,d=-2a,n=a
Su =§[2a + (n— 1)d]

Sy = 5 [2(3a) + (a— 1)(=2a)]
Sh= % [6a + (—2a% + 2a)]
Sh = 5 [8a — 2a?]

Sn=27a[4a— a3]

Sn = al4a — a°]
Sn = 432 — 33
(Av) P, 0, Py cuvenen to p terms

a=p,d=-p,n=p
Sn=§[2a+(n— 1)d]

S:=>[2p + (p = 1(-p)]
S.=>[2p + (—p* + p)]
S,=Z[3 — p]
3. Find the sum of the first 111 terms of an A.P. whose 56 term is 35—7
n= 111,T56=%,
To=a+(n-1)d
a+(56-1)d ==

Sn =§[2a + (n— 1)d]
S =% [2a + (111 — 1)d]

111

S111=T[Za+110d]
S = 11;)(2 [a+ 55d]
S =111 2| [Substitute in (i)]
g, = 555
==
Sin=15

4. For asequence of natural numbers,
(a) find (i) X22; 20 (ii) Sso— Sao (iii) S30+ Sis
(b) find n’ if (i) Su =55 (i1) Sn =15
(a) (i) X324 20
Y p =20

2
20(20+1)

220= 5
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2,20 =10x21
»20=210
(i1) Ss0— S40

__ n(n+1)

T : 50(50+1) ( )
_ 50(50+1 40(40+1

Ss0— S40 = 2 S

Ss0— S40 = 25x51 — 20x41
Sso— S40=1275-820
Sso— Sa0 =455

(iif) Szo+ Sis

g, — oty

2
Sz0+ Si5=
Sz0+ Si5= 5
S3z0+ S15=15x31 +15x8
S30+ S15=465 +120

S30+ S15 =585
(b) (i) S. = 55

30(30+1) | 15(15+1)
2

2
30x31 15x16
+

_ n(n+1)
n n(121+1)
T
n(n+ 1) =55x2
n(n+1)=110
n(n + 1) =10(10+1)
~n=10
(if) Sn =15
_ n(n+1)
" (2+1)
nn
===
n(n+1) =15x2
n(n+ 1) =30
n(n+ 1) =5(+1)
~n=235

5. Find the sum of all the first 'n' odd natural numbers.
Sa =§[Za + (n—1)d]
a=1,d=2
= sn=§[2x1 + (n—1)2]
= snzg[z + 2n—2]
= S,=~[2n]
= S,=n?
6. Find the sum of all natural numbers between 1 and 201 which are divisible by 5.
=5+10+15+20+........ +200
=5(1+2+3+4+........ +40)

=5(S.)
=9, = n(n+1)

40 40+a
S
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=5[20x41]

=5[820]

=4100

Find the first four terms of asequence of which sumto nterms is n %n(7n—1).

Sn=-n(7n-1)

Ti=S5;

T = 2x1(7x1-1)
i =(6)
T.=3
Ti+T2=S;

=2 T=5-S;

> T=2x2(7x2-1) -3
= T,=1(14-1) -3
>T,=13 -3
= T=10
T3 =S-S5
>Ts =-x3(7x3-1) - 13
ST =2Q21-1) - 13
STy =2x20 - 13
=>T; =3x10 —13 = 30-13
T; =17
T4=S4-S3
=Ty = x4(7x4-1) - 30
=>T4=2(28-1)-30
=T4=2(27)-30
=T4=54-30
=>T4= 24

8. How many terms of the A.P 1,4, 7, ...... are needed to make the sum 51°?
Su =g[2a + (n— 1)d]
Sh =51, a=1,d=3
~[2x1+ (n - 1D3] =51
§[2+3n—3]=51
g[sn —1]=51
n[3n—1]=102
3n2 —n=102
3n?2 —n—-102 =0
3n2 - 18n+ 17n— 102 =0
3n(n—6)+ 17(n—6)=0
(n—6)+ (3nt+17)=0
(n-6)=0 = n=6

9. Find three numbers in AP whose sum and products are respectively.
(i) 21 and 231 (ii) 36 and.

The terms of an A.P.are—a—d,a,a+d
()a—d+at+ta+d=21
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3a =21

a=7
(a—d)a(a+d)=231
7-d)7@7+d)=231
(7-d)(7+d) =33
7*—d* =33

49 —d%> =33

-d®> =33-49

-d*> = -16

d> =16

d = t4

~ Thetermsare- 7-4=3,7,7+4=11
~ The terms are 3,7, 11

(i)a—d+a+a+d=36

10.

11.

3a =36

a=12
(a—d)a(a+d)=1620
(12—-d) 12 (12 +d)=1620
(12—-d)(12+d) =135

122 - d* =135
144 - d*> =135
-d> =135- 144
-d? = -9
=9

d =43

~ The numbers are - 12—-3=9,12,12+3 =15
~ The numbers are 9, 12, 15
The sum of 6 terms which form an A.P is 345. The difference between the first and last terms
is 55. Find the terms.
%[Za + (n—1)d]=S.
§[2a + (6 —1)d] =345
3[2a + 5d] = 345
6a+ 15d =345
2a+5d=115-——-- (1)
Th—a =55
at(n—-1)d—a=T,
at((6-1)d—a=55
5d = 55
d =11
()= 2a+5x11=115
=2a+55=115
=2a=115-55
= 2a=60
=a=30
= The terms of an A.P. — 30, 41, 52, 63, 74, 85
In an AP whose first term is 2, the sum of first five terms is one fourth the sum of the next
five terms. Show that Ty =-112 find Sz

a=2,85=7(S;—S5)

Yakub S., GHS Nada, Belthangady Talik, D.K. -574214 :9008983286 Page 15



SSLC - Mathematics Progression

Sh= g[Za+ (n—1)d]

Ss = 2[2x2 + (5 — 1)d]
Ss= 2[4+ 4d]

Ss= 5[2 + 2d]

Ss=10+ 10d

Sip = 12—0[2x2 + (10 — 1)d]
Si0= 5[4 + 9d]

Sio= 20+ 45d

Si0-Ss= 20+ 45d —(10 +10d )
Si0-Ss= 20+ 45d 10 -10d
Si0-Ss= 10+ 35d

10 + 10d = §(10 +35d)

40+ 40d= 10+ 35d

5d = =30

d= -6

& Ta=2+(20-1)-6

S Tro=2+19x-6

T20=2 -114

Tz(): -112

S20= 2[2x2 + (20 — 1) (—6)]
Sy = 10[4 — 114]

Sx = 10[—110]

S20= —1100
. The third term of an A.P is 8 and the ninth term of the A.P exceeds three times the third term
by 2. Find the sum of its first 19 terms.
T3 =8

at(B3-1)d=8
a+2d=8-------- (1

To=3T3 +2
at((9-1)d=3x8+2
at+t8d=24+2
a+8d=26-----—-- )

(2)-(@)

a+8d =26

at+t2d= 8

6d=18

d= 3

~ (1)y=>a+2x3= 8
>at6= 8§

2>a= 2

Sh = E[Za + (n—1)d]

Su = 2 [2x2 + (19 — 1)3]
S = 2[4+ 18x3]
Su = 2[4+ 54]
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Sn = 12—9[58]
Sy = 19x29
Sn = 551
ILLUSTRATIVE EXAMPLES
1: In the H.P. % § 1,-1----find Tho.
_ 1
Tio= a+(n-1)d
_ 1
Tio= 5+(10-1)(-2)
1
Tio= 5+9(-2)
_ 1
Tio= 5_118
Tio= 3

2:TnaHP. Tz= % and T7= % Find Tis.

In H.P. T3=§,T7=§

~ The corresponding terms in A.P. are T3=7 ,T7=5
_Tp-Tq

Tis =4T7 + 8d
Tis=5+ 8)(_71
Tis=5-4
Ti5=1
T15 of the HP. Tis=1
Exercise 2.4

1. Which of the following are harmonic progressions"

. 11 1 11 1
(l) 1,%, 1;,11—0 . (11)1 3 2 5 (lll) 1 El,gl,ﬁ
(l\;) 11,15, ;'H (V) 6,4,3,. .. (Vl) I’E’Z’

(1) , Z’ ;, E Ce
The reciprocals are 1,4, 7,10, ...
4-1=3,7-4=3
The reciprocals are in A.P..
-~ Harmonic progressions

3
The reciprocals are 1, > 2,
1

3 1 3
__1:_,2——:
2 2 2 2

The reciprocals are in A.P
-~ Harmonic progressions

)

(iii) 1,

o»-x

1procals are 1,2,6,18.
1,6-2=4.

—_
I

Yakub S., GHS Nada, Belthangady Talik, D.K. -574214 :9008983286 Page 17



SSLC - Mathematics Progression

The reciprocals are not in A.P
= It is not a Harmonic progressions
.11 1
(IV) ;,;,H.. .
The reciprocals are 3,7, 11 ...
7-3=4,11-7=4
The reciprocals are in A.P.
~ Harmonic progressions
(v) 6,4,3,...

. 111
The reciprocals are -, -, -, ...
6 43
1 1 _ 1 1 1_ 1
4 6 12°3 4 12’ "7

The reciprocals are in A.P.
-~ Harmonic progressions

. 11
(vi) 1,5, PRRE

The reciprocals are 1, 2, 4, ...
2—-1=1,4-1=3, ....

The reciprocals are not in A.P

= It is not a Harmonic progressions

2. Find
; 1..Tio

>

11 . :
’Z’E"'T“ (i1) Tio in

SR
NI

(1)

2
(i) 7.5, 1...89 T

= 20
3. InaHP.Ts= 11—2 and Ty = 11—5, find Tas.

InHP.Ts =~
12

SInAP. Ts=12=T,

InHP. T = 11—5

> APTu=15=T,
_Tp—Tq
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d=1

2
To=a+(n-1)d
12=a+(5-1);
12=a+4x§
12=a+2
a=12-2
a=10
5 Tos=10+(25-1) 7
Tas =10 +24x 5

Ts; =10+ 12
Tos =22

-1
~ In H.P. T25 = 22 .
4. InaHP. Ty=—and Tis=, Find (i) T7 (ii) Tio
In H.P. Ty = —
SInAP. Ts=11=T,

3
InHP. Tuu=_—

=>In AP. Ty = ? =Tp
_D-Tq

Toh=a+mn-1)d
H=a+@-1)(-7)
11=a+3x(—7)

l11=a-1
a=11+1
a=12

(i) T-=12+(7-1) (=3)
Ty =12+ 6x (=3)

T,=12-2
T7 = 10
=Inan A.P. T =10

~InHP.T;=—

10

(i) Tio =12+ (19-1) (=3)

Tio =12+ 18x (—3)
Tio =12-6
Tio =6
=>InAP.Tiv=6
~InHP. Tio= %
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ILLUSTRATIVE EXAMPLES

1: Find the first 3 terms of aG.Pifa=4 and r=2.
T1 =a=4
T, =ar=4x2=8
Ts=ar =4x2? =4x4 =16
~The three terms are: 4, 8, 16
2:Find the fifth term of the G.P 22,2 .

3 1

a:Ear:Ea

3: Which term of the G. P2, 2+/2,4, ... .is 322
T, =ar™!

32=2x(v2)" "
1on—1

16 = (25)
24 = ZnT_l

_n-1
4=
8=n-—-1
n=84+1 =9
5: The first term of the G.P is 25 and 6t term is 800. Find the seventh term.
To=ar™!
800 =25xr
r=32
r5 — 25
LT =2
T7 =IrX Te
T7=2 x 800
T7=1600

Exercise 2.5

Find the common ratio in the following G.P.

{) -5, 1‘?1 (i) V3, 3, 33, . ...
. -1
(1) —5, 1,?, e
1
I':_—S,
(i) V3, 3, 3V3, . ..

. Do as directed.

()If a=1andr==find (a) To (b) T4
(ii) In the G.P. 729,243, 81, .. find T
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(i) (a) T.= a1

(i1) In the G.P. 729,243, 81, . . .find T,
T.=a.r"'
a=729,r -

,=1729. (g)
T, =729. (1)

=729~ i

T, =729. i
729
T7 = 1
3. Find the 12th term of a G.P whose sth term is 64 and common ratio is 2.
T5=64,I‘=2,T12=?
To=ar™!
Ts=a (2)5‘1
64=a (2)4

64 = 16a

64
a:_
16

a=4
Ti=4x 212'1
Tn=4x2"
Ti=4x2048
Ti,=8192
4. Find the following.
(1) 10th and 16th terms ofthe G.P. 256, 128, 64, . . .
(i1) 8th and 12th terms of the G.P. 81, -27,9, . ..
(ii1)4th and 8th terms of'the G.P. 0.008,0.04,0.2 .....

(1) 10th and 16th terms of'the G.P. 256, 128, 64, . ..

128 1
a=729, r=—=-
256 2
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Ti6=256 x (%)16_1
Ti6=256 x (%)15
Ti6=256 x 2%

T16 =256 XF1)(27
-1
Tis = 128
Or
Ti6=Tiox 1°
6
1 (1
Tie= 21X (2)
T16_2_7
-1
Tie= 128
(i1) 8th and 12th terms of the G.P. 81, -27,9, . ..
a=28l1,
—27 -1
r = oem— = —
81 3
Ts = 81.(_?1)8'1
Ts=81.(2)
Ts= 81.;—71
Tg=3*2
-1
Ts=—
21
Ts T

3
-1
T8_813T
=341
Ts=3* 3
-1
T8_3_7
-1
8 2187
or
T12—T8XT
To=2(3)
12 27 \ 3
-1 1
T =—x—
12 27 81
-1
12 2187

(iii) 4th and 8th terms ofthe G.P. 0.008,0.04,0.2 .....

_ 8 (1\> 004 40 _
a=0008=—t=(3) r=202_B_5

T.=ar"
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3
_(1 44

Ts= (15) X5
T,= 5—3X 5’
T.=1

3
n- (s

1
Ts = 5—3X 57
Ts = 54
Ts =625
or
Te=Tir1
Ts=1. 54
Ts =625
5. Find the last term of the following sequence:.

(i) 2,4,8,... to9terms (ii) 4,42, 43 . . . to2nterms
(i) 2,3, 4, ... to6terms (iv)x, 1, . . . 1030 terms

(1) 2,4,8,... to9terms
a=2,r=§=2

To=a.r™!
To= 2.29'1
To=2°
To=512
(i) 4, 4%, 4% . . . to 2n terms
2
a=4r= 4: =4
Ton = 4.4°™!
Tow = 42r1
(i) 2, 3, 4%, ... to 6 terms
a=2,r=-
To=ar™!
B 3\6-1
Te=2. (5)5
- 3
Te=2. (2)
35
T6 = 2;
_ 2x243
L
T6 = %_6
(iv) x, 1, o to 30 terms
a =x,r= i
T, =ar™!
30-1
e ()
B 1129
T30 = X. (;)
X
Tz = T}
Tz = —
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. Find the G.Pif Ts:Tio= 32: 1 and T7=;—2.

Ts:Tw=32:1
Ts 32
arlo-1
ars-1 32
r9_ 1
r# 32
1
r’= =
25
1
r: —_
2
1
T.=—
32
1771 1
a — = o
2 32
R
T26 32
64
a:_
32
a=2
1 1 1 1
a=2,Tz—ar—1,T3=Tzr=—,T4=T3r _;TSZ_;T6:_
2 4 8 16

N
|~
|~
[~
[~

2’ 2’8’16 32

. The half life period of a certain radioactive material is 1 hour. If the initial sample weighed
500 gm, find the mass of the sample remaining at the end of 5th hour?

a=500,r= %, n =6 [ After 5 hours number of terms are to be 6 including first term]

T, =ar"

6—1
T, = 500.(%)
5
T, = 500.(%)
1
Ts = 5002—5
Ts =500~
500 32
Ts =

32
Ts =15 Gram

Which term of the sequence 3, 6, 12,...1s 1536?
a=3,r=2=2,Ta=1536

ar™'=T,
3.201=1536
n-1 _ 1536
2 3
2n-1=512
2n—1 — 29
n—1=9
n=10

If the 4th and 8th terms of a GP are 24 and 384 respectively, find the first term and common
ratio.

T.=24; Ti=3842=22
T, 24

a.r8_1

=16
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7

=16
;4 — 24
r=2
ar"'=T.
a.2"'=24
a.2’=24
q= 2%

8
a=3

10. Find the G.P. in which.
(i) The 10" term is 320 and 6™ term is 20
(ii) 2™ term is v/6 and 6" term is 9v6

(i) The 10" term is 320 and 6' term is 20
T10=320 ) Te=20

Tio _ 320
Tg 20

a.I.10—1 _ 1 6

a.rﬁ—l

I.9

r_5 = 16

r4 — 24
r=2
ar™'=T,
a.201'=20

The G.P. is —g, ZXZ 5 5y =

4’4
5 5 5
8’ 4 2
(ii) 2™ term is V6 and 6™ term is 9V6
Te=9V6 ; T.=V6
Te _ 96
T, V6

6—1
=9

N o

a.r
alrz—l
~_9
T
7,.4» — 32
23
r =3
ar™'=T,
a. (\/§)2'1 =\/6
a.V3=1/6

NG

a=+/2
The G.P. is - V2 ,V2xV/3 =V6, V6xv3=+12=2V3. ..
V2, W6, 2v3,. . .

=

IS
Wl o

ILLUSTRATIVE EXAMPLES
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1: Find the sum of first 6 terms of the G.P 3, 6,12, ........
a=3,r=2,n=6

s, =a (=)
si=3(55)

=)
sa=3($)=3 X 63
Se¢ =189

2: How many terms of the series 1 +4 + 16 +..... make the sum 1,365?
a=1,r=4,n=7?S,=1365
__fr"-1
Sn=a ( r-1 )
(41
1365 = 1n(—4_1)
1365 ="—
4095 =4" -1
4" = 4096
4" = 46
“n=6

. P . : 2,2
3: Find the sum to infinity of the geometric series 2 +s+o+.....

1
a=2,r=§,n=?Sm=?

Q

S —
*® 1-r
2
S =1
3
2
Soo =3-1

@ ‘

3

Sew =7 = Se =2%2=3

3
4: If the third term of a G.P is 12 and its sixth term is 96, find the sum of 9 terms

T3=12,T¢=96
Ty _12

Tg 96
a1z
ar> 96
r_1

rs 8
11
2 23
I'3:23
r=2
T3=12
ax2? =12
4a =12
a=3

5. (22)
S9=3 (229—_11)
S _ 3 512-1
S, - 3((51;) )
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So=1533

5: Sum of three terms in a G.P is 31 and their product is 125. Find the numbers.
%xaxar= 125
a’=125

a=>5

%+a+ ar=31
5+5r+5r=3Ir
5r2-26r+5=0
5rP-25r-r+5=0
Srr—5)-1(r—-5)=0
Gr-1)(x-5=0
=5r=1or r=5
:>r=1gor r=>5

~ The terms of G.P.: % .5, SX% Org , 5, 5x5

5
~ The terms of G.P.: 25,5,10r1, 5, 25

Exercise 2.6
. Find the sum of the following geometric series.
(i) 1+2+3+4+ .. upto 10 terms

.. 1 1
(i) 1 + 3Tt up to oo terms

1+2+3+4+. .. upto 10 terms
a=1,r:§=2,n:10
_ fr?-1
Sn_a(r—%)
(2101
Sio= (%0_1)
L (2Y0-1
S10—1( —
_ (1024-1
S10—( " )
S10=1023
(1) 1+ =424 ..., up to o
1
a=1r=%=>-==; n=o0
3
Seo = ——
1;1‘
S = —1
11—§
Soo: 2
3
Sw= =
2

Find the first term of a G.P in which S
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2. Find the first term of a G.P in which Sg =510 and r=2.
(r“—l) =3
a = n
o2 =510
3(2561_1) =510

255a=510
510

255
a=2

3. Find the sum.
(i) 1+2+4+ .. . +512

.y 1 1
(II)E+Z+ ...................... +ZT

(i) 1+2+4+ .. . +512
a=1,r=2,T.=512
T, =ar"

512 =1.2"
29:211-1
n-1=9
n =10

1024-1
SIOZ(
Sie=1023
1 1
() =F=F e, =
1
1 2 1
a__ar:%:—,n=10
2 2 2
—_rh
Sn=a(1 r)
1-r
1,10
115
Siw="= (2)1
2 S
2
1
g _1<13w>
T2 1
2
2 1201
SIO_IXE( 210 )
10::1(1024—1)
1024
_ 1023
10— T
1024
4. How many terms of the series2 +4+8 + ....... make the sum 10227

a=2,r=2,S.,=1022

S5
o2
-

(2 1) = 1022
20+l 9 = 1022
N+l — 1024
2n+1 — 210
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(i1) S4 :Ss for the series 4 + 12 + 36 +

6.
(1)
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n+1=10
n=9
Find.

(1) S2:S4 for the series 5+ 10 +20 +......
(11) S4:Sg for the series4 + 12 +36+.......
(1) S2:S4 for the series 5+ 10 +20 +......

r2—1
5_2 N7
St g -1
r—1
Sy, r2-1
Sy rh-1
Sz r2-1

Ss (r2+1)(r?-1)
1

S, (rz+1)

Sz 1

S. . (22+1)

s, 1

Sy 4+1

s, 1

S 5
S>:S4=1:5
Alternate:
Sn:Son=1:1+1"
Sy:Sy=1:1+22
S2:S4=1:1+4
S>:S4=1:5

r¥_1
Sa Nr1

= 8 _
S a(75)

Ss (r+1)(rt-1)
Sa

Sg  (r*+1)

S 1

S (3%+1)

Sy 1

Sy 81+1

Sa 1

Sg 82
S4:Sg=1:82
Alternate:
Sn:SZn: 1. 1 +I‘n
S4:Sg=1:1+3%
S2:S4=1:1+81
S»:S4=1:82

Find the G.P if (i) Se¢:S3=126:1 and T4 =125 (ii) S10:Ss=33:32 and T5s = 64
S6:S3=126:1 D) T4 = 125

a ro—1
Se _ r—1

3
= (=)
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126 _ r°-1
1 r3—31 .

_ (r+1)(r°-1)
126= —(r3_1)
126= (r3 +1)
r3=126-1
r3=125
r3 — 53
r =5
a.s*1=125

a.5°=125
_12s

a =
125
a=1
~ The G.P.is-1,5,25,125......
(11) Si0:Ss=33:32 d)ég Ts =64

a r10_q
510_ r-1

33 _ rid—1
32 r5-1
B+
32
r’= % -
5 _ 33-32
32
s 1
32 ;
5_ (1
()
1
r=;
151
3(5)4 = 64
1 J—
a(3) =64
2 =64
16
a=64x16
a=1024

~ The G.P.is - 1024, 512,256, 128,64 . . . . ..
7. The first term of an infinite geometric series is 6 and its sum is 8. Find the G.P.

a=06,5,=8
a
g =2
® 1-r
6
1—r6
1-r=-
8
3
r: _——
4
1
r:_
* 1 33 1_3
~ The GP.is-6,6x> ==, -x-==
4 22274 8

3 3

~ The G.Pis -6, 3,
2° 8

Find 3 terms in G.P whose sum and product respectively are
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8. Find 3 terms in G.P whose sum and product respectively are
(i) 7and8 (i) 21 and 216 (iii) 19 and.
(i) 7 and 8
Let the three terms of G.P. are - % ,a,ar

a
-xaxar = 8

2r2 -5r+2=0

2r2 4r—r +2=0

2r(r-2)-1(r -2)=0

r-2)2r-1)=0

r=2 andr= >

» Three terms are -2, 2,2x2= 1,2, 4. . .or 4,2, 1
(ii) 21 and 216

Let the three terms of G.P. are - % ,a,ar

Sxaxar = 216

a
a4 =6 —em (1)
§ + 6+ 6r = 21
6 + 6r+ 612 = 21r
6r? -15r+ 6= 0
2r2 5r+2=0
2r2 5r+2=0

2r2 dr—r +2=10

2u(r -2) ~1(r -2)= 0

(t-2)2r-1)= 0

r=2 andr= %

 Three terms are —2, 6,6x2=3,6,12...0r12,6,3
(iii)) 19 and 216

Sxaxar = 216

<

@ = 63
a4 =6 —em (1)
2+ 6+ 6r = 19
6 + 6r+ 6r2 = 19r
6r? -13r+6= 0

612 9r—4r+6= 0
3r(2r -3)-22r-3)= 0
(2r -3)3r-2)=0
2r-3)=00or(3r-2)=0
r =§ orr =§

~ Three terms are — 6X§ , 6, 6x§ =4, 6,9...0r9,6,4
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9. A person saved every year half as much he saved the previous year. If he totally saved Rs
19,375 in 5 years, how much did he save the first year?

a:?,r=§,n=5, Ss=19,375
_ (1-r"
Sn_a(l—r)5
1
Ss=a[—1 (2) ]

19375—3[ —= ]

19375 =2a [32 1

19375 = a[E]
16x 19375 =31a
_ 16x 19,375
T3
a=10,000
ILLUSTRATIVE EXAMPLES

1: Find the arithmetic mean between 7 and 13.
a+b

Sol:: A——
A_7+13

A=20
2
A=10
2: Find X' if (p —q), X, (p +q) are in A.P.
Sol: A =22
- p-9+@+a)
2

2
x=7p:>x=p

ILLUSTRAYIVE EXAMPLES
1: Find the GM between 4 and 36.

Sol:G =+ab

G =4x36

G =144

G=12

2: Find xif 6, x + 2, 54 are in G.P.

Sol: G =+vab

x+2 =+/6x54

X+2 = \/?m

x+2 =18

x =18-2

x =16

Exercise 2.7

1. Find the AM, GM and HM between.

() 12330 (i) > DSy = (i) -8 v 42 (iv) 9 B 18
(1) 12 and 30
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G.M.: G=+/ab =V/12x30=+/360 = 610

HM.: H=— = =—=—
L +b 12430 42 7
(11)Eand—
b 1+1 4+1 5
a+ STa e a
AM: A= =28-_8 —8_2
2 2 2 2 16
1 1 1 1 1
GM.: G=+vab = [zx== |= = —==-
278 16 16 4
2ab 2% - 1 8 1
a 11 1
HM H__ - 1218 _%:_X_ = =
a+b 7+§ 5 8 5 5

(iii) -8 and -14

AM.: A=2tb_ -84z _ 50

=0 25

2 2 2
GM.: G=+ab = /~8x(~42) = V336 = VI6x21 = 421
. py_2ab _2(-8)(-42) _ 672 _ 336
H.P.: H a+b —8-42 -50 25
(iv) 9 and 18
. A=3tb_9ot18 27
AM: A=T2=20 =2

GM.: G=+vab =v9x18=142=+/81x2 = W2

2ab _ 2(9)(18) _ 324

HM.:. H=— — =12
a+b 9+18 27
2. Find x, if 5, 8, x are in H.P.
_2ab
a+b

g =28 g 10X, g(54x) = 10x
5+x 5+x

=40 +8x=10x = 2x=40=>x=20
3. Find x, if the following are in A.P.
(i) 5, (x-1), 0 (ii) (a+b)%, x, (a—b)?
(1) 5, (x-1),0

‘= (a+b)2+(a-b)?

2
__a?+b?+2ab+a%+b%-2ab
2

_ 2a%+2b?
2
X =a? + b?
4. The product of two numbers is 119 and their AM is 12. Find the numbers.
ab=119, 2= 12
P -12sa+tb=24
=>b=24-a
ab=119
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a4 -a)=119
24a—a%*=119

a? —24a+119=0
a?—17a—7a +119=0
a(@a—17)—7(a -17)=0
(@a=17)(@a-7)=0
=a=17anda=7

_Find x, if /2 ’X’iz are in G.P.

G=+ab
x =+ab
x? =ab

x2 ZﬁX%
x? =

x =1

. The arithmetic mean of two numbers is 17 and their geometric mean is 15. Find the
numbers.

Az¥=17,G:\/ab =15

Vab =15

= ab =225

= a(34 — a) = 225 [From (1)]
= 34a—a? =225

=a% -34a+225=0
=>a’-25a—-9a+225=0
sa(a-25)-9(a-25)=0
=>(a-25)(@-9)=0
Sa=2508z9a=9

~b=34-25=90rb=34-9=25

~ Numbers are 9 and 25

The arithmetic mean of two numbers is 12—3 and their geometric mean is 6.find their
harmonic mean.

A=22=2G=+ab =6
atb 13

2 2
=>a+ b=13

vab =6
=ab =36
_ 2ab

a+b
_ 2x36
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