Chapter 6
SEQUENCES AND SERIES

SEQUENCE

A sequence is a function whose domain is a subset of the set of natural numbers. First
term of the sequence is usually denoted by a,, second by a», third by a3 and similarly nth term
of the sequence is denoted by a,,.

EXERCISE 6.1
Q.1  Write the first four terms of the following sequences, if
i) a,=2n-3 i) a,=(D"n’
(iii) a, = (-D"(2n-3) (iv) a, =3n-5
_ n ) 1
V) = o V) =

(Vii) an = an_ 1 = n+ 2, al = 2
(viii) a, = ma,_, a5 = 1
(IX) ap = (l] + 1) Ap-_1, A1 = 1

1

(x) all=a+(n—1)d

Solution:

(i) a, = 2n-3
Given
a, = 2n—3
n=12234
n=1 = a=2(1H)-3=2-3=-1
n=2 = a=22)-3=4-3=1
n=3 = a3=23)-3=6-3=3
n=4 = a=24-3=8-3=2-5
So the required terms are — 1, 1, 3, 5,



(i)

(i)

(iv)

(v)

— (_ 1)11 112
Given sequence

dp =

Putn=12234

n =

n =

n =

n =

dy

Put n =
n=1
n=>2
n=3
n=4

So required terms are 1, 1,

an = 3[1—5

- 1)n [12
1 = a
N
2 = @
3 = a3
4 = a

1.2, 3.
= 4aj
= @
= a3
= a4

Given sequence

= 3n-5

4

~(1y = -

-1’3y
-1t @)’
So required terms are — 1,4, -9, 16
a, = (-1D"2n-3)

Given sequence

= (- 1)"(2n-13)

D' (2(1)=3) =
1) (2(2)-3) =
-1 (2(3)-3) =

1 (2(4)-3)
—3

Put n = 1,2,3,4,5

ay
B

a3

a4

3(1) =5
3(2)-5
3(3)-5
3(4) -5

(
D@y
(
(

_(2_3):
4-3 =1
-1 (6-3) =
=8-3 =275
5
=3-5=-2
=6-5=1
=9-5=4
= [2~5 =]

= 4
= 1O =-
= (1) (16) =

so the required terms are —2, 1,4, 7

n=1 =
fl = 2 =3
n=3 =
n=4 =
__n
" 2n+1

Given sequence

dn

.
T 2n+1

~(=1) =

—3



(vi)

(vil)

Putn=1,2,3,4

n=1

n=2 = a =

n=3 =%

n=4 =

= 4aj

ay =

d4 =

1

|

21+ 1

g

T 241
2

22)+ 1

3

T 441
3

23)+16+1 ~

4

24y + 1

so the required terms are

_1
an = 211

Given sequence

dp = Tn

2“

Putn=1,2 3,4

n=1 =
n=2 =
n=3 =
n=4 =

aj

a3 =

d4 =

Bl— )= 12—

so the required terms are

Ap—aAp-1 = Il+2, ai

Given

dp—dp-1 = n+2a

Put n = 2 in (1)

d> — aj +2+2

-2 =4

a=4+2=0

2
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Put n = 3 m(l)
aa—a = 3+2

a3—-6=>5

a3 = 6+5 =11
Putn = 4 in(l)
ag—ay = 4+2

ag—11 =6

ag = 064+11 =17

= required terms are 2,6, 11, 17

(Vlll) A = NaA,-1, A1 = 1
Given

a, = na,_ 1. (1) a =1

Put n = 2 i (l)

d4 = 4a3
as = 4(0) = 24
= required terms are 1, 2, 6, 24

(ix) a,=m+Da, , a =1
Given

a, = (n+ 1)a, a = 1 (1)
Putn =2 in(l)

a = 2+1)a; =3a =3(1)=3

Put n = 3 in (1)

a3 = 3+ 1)a = 4a

4(3) = 12
Put n = 4 in (1)
as = 4+ 1)az = 5a; = 5(12) = 60

= required terms are 1, 3, 12, 60



1
(x) a"=a+(n—1)d

Given

I S

d”_a+(n—1)d

Putn=12234

N BN B

n = = T ard-DHd T a+0 " a
| |

Putn=2 = dz:a+(2—l)d:a+d

bt 3 o 1 1

WA= = B gr@GB-0d" a2
| 1

Putn=4 = a = a+@d-1d~ a+23d

Q.2 Find the indicated terms of the following sequences:

(i) 2,6,11,17, ...... a;  (il) 1, 3,12, 60, ...... ag
3 57 :
(iii) 1,5, 4587 ar av) 1,1,-3,-7,...... ag
(V) 1,-3,5,-7,9,-11, ...... ag
Solution:

Given

B G 11 ¢ 1 s az

from the given sequence, we have

ay = 2 a =2+4 =206
a3 = 6+5 =11 as = 11+6 = 17
as = 17+7 = 24 ag = 24+ 8 = 32
a7 = 32+9 = 41

= required term is a7 = 41

(i) 1, 3,12, 60, ...... k2 13
Given

1,3,12,60, ..... as
from the given sequence, we have

a; = 1 a2=1x3:3
a3 = 3x4 =12 ag = 12x5 = 60
as = 60x6 = 360 ag = 360x7 = 2520

so the required term = a, = 2520.



(1ii)

(iv)

(v)

a; = 1 a
. _3+2 5 ,
43 =502) T 4 4z
' _7+2_9_ ‘
45 = 2(2) T 16 do
- 11+2 13
47 = 32(2) T 64

, 13
required term = a7 = o4
1,1,-3,5,-7, ...... ag
Given

1,1,-3,5,-7, ... as

from the given sequence

a; = 1 a
a3 = 1-4=-3 aq
as = —-3-4 =-7 a6
a7 =—-7-4=-11 as
1,-3,5,-7,9,-11, ...... ag
Given

L= e B — Ty B — I Ly e ag

From the given sequence

a; = 1 ap
a =5 ay
as = 9 e
a7 = 13 dag

Hence required term = ag = — 15

1+4 =5
544 =9
O+4 = 13



Q.3  Find the next two terms of the following sequences.

(i) 7,9, 12, 16, ...... (i) 1,3,7,15, 31, ......

(i) -1,2,12,40, ... (iv) 1,-3,5,-7,9,-11,......
Solution:

(i) 7595 12, 16; v

Given sequence
T by L0, waw

= ay =7 ag=7+2=9
a3 =9+3 =12 ag = 12+4 = 16
as = 16+5 = 21 ap = 21+6 = 27
SO next two terms are 21, 27

(i) 1,3,7,15, 31, .....
Given sequence
1,3,7, 15,31, ...

= ap = 1 ag=1+2=3
a3 =3+4 =7 ag = T7+8 =15
as = 15+16 = 31 as = 31 +32 = 63
a7 = 63 +064 = 127
SO next two terms are 63, 127.

i)y -1,2,12,40,......
Given sequence
—1.2.12.40, ...
a; = —-1x-1=-1
a =1x2 =2
ay = 3x4 =12
ay = 5X8 =40
as = 7x16 = 112
as = 9x32 = 288

=5 the next two terms of the sequence are 112, 288

(iv) 1,-3,5,-7,9,-11,.....
Given sequence
;=33 1y%~11,



= a = 1
az = -3
ay = 5
ag = =7
as = 9
ag = — 11
a7 = 13
ag = — 15
=% next two terms are 12, — 15.

Arithmetic Progression (A. P)

A sequence {a,} is an Arithmetic sequence or Arithmetic progression (A.P) if a, —a, — |
is the same number for all n € N and n > [. The difference of two consecutive terms of an A.P
is called common difference and is usually denoted by d.a, = a, + (n— 1)d is called the nth
term or general term of the AP.

General formof AP aj.aj+d.a;+2d,a; +3d, .....

EXERCISE 6.2

Q.1  Write the first four terms of the following arithmetic sequence, if

(1) ap
(ll) ds
(iii) a7
Solution:
(i) aj

5 and other three consecutive terms are 23, 26, 29
17 and a¢ = 37
7a4 and a;y = 33

5 and other three consecutive terms are 23, 26, 29

As the given sequence is arithmetic sequence so d = 26 =23 = 3

and a; =5 (given)
= a =a+d=5+3 =38
a3 = a»+d = 8§+3 = 11
ag = az+d =11+3 = 14
=5 first four terms of the sequence are 5,8, 11, 14.
(i) as = 17 and ay = 37
As as =17 = a+4d=17 ... (1)
a =37 = a+8d=37 . (2)



Subtracting (1) from (2), we get

4d = 20
= =23
Put d = 5 inequation (1), we get
aj+4(05) =17
a)+20 = 17
d; = -3
Now
a =a+d=-3+5=2
a3 = ax+d =2+4+5=7
as = a3+d =7+5 =12
= first four terms of the sequence are
-3,2,7,12, ...
(ili) 3a; = 7a4 and a;y = 33
3a7 = Tay

—% 3(a;+6d) = 7 (a +3d)
3'd|+ I18d = 7a|+21d
4a,+3d =0 (1)

and a;y = 33
= a,+9d = 33 (2)
from equation (1) 3d = —4a;
9d = - 12'&1
Put 9d = — 12a, inequation (2), we get
a; — 123] = 343
—1la, =33 = |a =-3
Put a, = —3 inequation (1), we get
4(-3)+3d =0

-1243d =0 = [d=4

Now

a =a+d=-3+4 =1
a3 = ay+2d = -3+24) = -3+8 =5
ag = a1+3d=-3+34) =-3+12=9

so first four terms of the sequence are —3, 1.5, 9, ....



Q.2 If a, 3 = 2n-35 find nth term of the sequence
Solution:

Given a, 3 = 2n—5

Put n = n+ 3, we get

Ans3—3 = 2(n+3)-5

= 2n+6-5
a, = 2n+1
= nth term of the sequence = a, = 2n +1

Q.3 Ifthe 5th term of an A.Pis 16 and 20th termis 46 what is the 12th term.
Solution:

Given
as = 16 = a1+4d=16 ......... (1)
dyy = 46 = a) + 19d =46 ... (2)
subtracting equation (1) from equation (2), we get
15d= 30
d=2
Put d = 2 inequation (1), we get
aj+4(2) = 16
aj+8 = 16
a = 16-8
d; = 8
sorequired 12" term = a;p = a;+ 11d
= 8+11(2)
ajp = 30

Q.4 Find 13th term of the sequence x, 1,2 —x, 3 - 2x,....
Solution:

Given sequence

a; = X, d =1-x,

so required 13th term will be

a3 = a;j+12d = x+12(1 —=x) = x+ 12— 12x
a;3 = 12-11x



Q.5 Find 138th term of A.P if its 6th term1s 19 and 9th termis 31.
(Gujranwala Board 2005)

Solution:
Given
a6 =19 = a+5d=19 ... (1)
a =31 = a+8 =31 ... (2)
subtracting equation (1) from equation (2)
3d = 12
d=4

Put d = 4 inequation (1), we get
a+54) = 19

a; = —1

so 18th term of the A.P 1s

alg = a;+ 17d
= —1+17(4)
= —14+68 = 67
Q.6  Which term of A.P §,2, 1, ....... is —85? (Lahore Board 2010)
Solution:

Given sequence

5 2,-1, ...
a3, =5, d=2-5=-3, a, =-85
=7

As
an = a,+(n-1)d
Put values
-85 =5+n-1)+=3)
—85-5=-3n+3
—-90 = -3n+3
-90-3 = -3n
-93 =-3n = n =31
= — 85 is the 31st term of the A.P



Q.7  Which term of the A.P. — 2,4, 10, ....... 1s 14387

Solution:

Given sequence

-2,4,10, .......

a=-2, d=4-(-2)=6 a, =148 n=7?
As a, = aj+(n-1)d

Put values

148 = =2+ (n—1)(6)
148 = —2+4+6n-6
148 = 6n—8

1458 +8 = 6n

156 = 6n

n =26

—% 148 is 26" term of the A.P.
Q.8 How many terms are there in the A.P. in which
a =11, a, =68, d=3.
Solution:
Given that
ap =11, a, =68, d=23
As
a, = aj+(n—1)d

68 = 11+ (n—-1)(3)
68 = 11+3n-3
68 = 8 +3n

68—8 = 3n =
= 68 is the 20th term of the A.P.
Q.9 If nth term of the A.P.is 3n -1, find A.P.
(Gujranwala Board 2007, Lahore Board 2007)
Solution:
Given nth term of the A.P is
a, = 3n—1
Putn=12234
n=1 = a=3(1)-1=3-1
n=2 = a=32-1=35
n=3 = a=33-1=38
For n=4 a;=3@)-1 =11
sorequired AP is 2,5,8, 11, .......

I
bt



Q.10 Determine whether (1) - 19 (1) 2 are the terms of the A.P. 17,13, 9,

or not.
Solution:
(1) Given

ay =17, d=13-17=-4 a,=-19 n=7?
As a, = a+(n-1d

-19 =17+(n-1)(-4)
—19 = 17-4n+4
—19 = 21 —4n
4n = 21+ 19 = 40

n =10

— 19 1s 10th term of the A.P.
(ii)

1
9

Here a; =17, d=-4, a,=2 n
As a, = aj+(n-1d

2=17+n-1)(-4)

2 =17-4n+4

2 =21-4n =19

dn = 21-2 =19

19 S .
n o= (which is not an integer)

= 2 is not the term of given A.P.
Q.11 If /, m, n are the pth, qth, rth terms of an A.P. show that
i) I(@-r)+m(r-p)+n(p-q) =90
(ii) pm-n+qm-H+r(-m) =0
Solution:
i) I(@-r)+m@r-p)+n(p-q) =90
As a, = ai+(n-1)d
ap = a+(p-1)d
ag = ar+(q-1)d
a = a+(r—-0d
itis giventhat a, = 1, a; =m, a =n

—
I =a+(p-1)d (1)
m=a+(q-1)d (2)
n=a+c-—10d (3)
Toprove [ (- +m@—-p)+n(p—-q) =0
Take L.H.S.

[ {(q—-n)+m@T-p)+n(p-—q)

ooooooo



Put values of [, m, n from equation (1), (2), (3) we get
[a;+ (p—Ddl(q—-D+[a1+(q-Ddlr=p)+[aj+ (-1 d]l (p-q)
(ar+pd—d) (- +@+qd-dyr—p)+ (@ +rd—=d) (p—q)

ajq—air+pqd—pdr—dg+dr+ayr—ap+qdr—qdp—dr+dp+aq
+ rdp —rdq —dp + dq
(0 = R.H.S.
(i) pm-n)+qmn-0H)+r(-m) =0
Now to prove
pm-ny+qmn—-H+r/—-m) = 0
Take its L.H.S.
pm-n)+qmn—-70)+r{—m
Put values of [, m, n from (1), (2), (3)
plaj+qd-d-(aj+rd-d)]+qgla;+rd—d—(a; + pd - d)]
+rlaj+pd—d—(a;+qd-d)]

plaj+qgd—d—-a—rd+d)]+qlaj+rd—d—a; —pd+ d)]
+rflaj+pd—d-—a; —qd+d)]

p[qd —rd] + q [rd — pd] + 1 [pd — qd]
pqd — prd + qrd — gpd + rpd — rqd
= (0 = RH.S.

Hence proved.

Q.12 Find nth term of the sequence (Lahore Board 2008)
4. @Y
3 * 3 ’ 3 .......
Solution:

nth term of the sequence 4,7, 10,.....1s
a, = ay+(n-1)d

4+ (n—-1)3)

=4+3n-3

an = 3n+ 1

. : C 3+ 1Y
so the nth term of the given sequence is 3



1 1 1 2ac

Q.13 If —, - and — arein A.P. Show that b = — . (Gujranwala Board 2003)
a’b C a+c

Solution:

1 1 1 i
As 2D’ o are in A.P

11 1 1
= b"a-c b
i 4 L. 1
btbh = cTa
2 a+tc b_2ac
b~ a T a+c¢
11 1 a-c

Q.14 If pPEn and o arein A.P. Show that common difference is 2ac’

(Gujranwala Board 2006)

Solution:
I 1T 1 )
As WP % o are in A.P
=
| |
d = b " a e (1)
| |
and g = c T b e (2)
Adding equation (1) and (2), we get
gl L1l
b atcTb
—-c+a a-c¢
d =" T
a—C
d = o Hence proved.
Arithmetic Mean (A.M)
A number A is said to be the A.M between the two numbers a and b if a, A, b are in
A.P.

Middle term of three consecutive terms in A.P is the A.M between the extreme terms. If
a, A, b arein A.P



then A-a=b-a = A=aJ2rb

In general, we can say that a, is the AM between a, 1 and a4
1.8,

) dp— ] +dp+ |
a, = 2)

EXERCISE 6.3
Q.1  Find A.M. between
(i) 3/5 and 5+/5 (i) x—3 and x+5
(i) 1-x+x> and 1+x+x° (Gujranwala Board 2006, 2007)
Solution:
(i) 3 \/g and 5 \/g
Let a = 31/5 b = 545

a+b
2

As AM.

B5)a + 343

Il
(NS}

(i) x—3 and x+5
[et a=x-3, b=x+5

a+b
2

As AM =

(X=3)+(x+5 2x+2 2x+1)
2 ="g5 = g =&+l

AM =

(i) 1-x+x" and 1+x+x°

a+b
2

As AM =

1—x+x2+1+x+x2_2+2x2_2(1+x2)_1
= 2 = 2 = a2 T iFx

]




Q.2 If 5,8 are two A.M’s between a and b, find a and b.
(Gujranwala Board 2005, 2007, Lahore Board 2004, 2011)
Solution:
As 5,8 are AM’s between a and b
SO
a,5,8,b arcin AP

a+38

= > =5
=% 10 = a+8 =

and 8:¥

16 =5+Db

= b =11

Q.3 Find 6 A.M’s between 2 and 5. (Gujranwala Board 2003)
Solution:
Let A, A, Az, Ay, As, Ag arerequired A.M’s between 2 and 5

then
2, A1, Ag, Az, Ay, As, Ag, 5 arein AP
aj =2, ag =95
= a1+7d=5
2+47d =5 = 7d=5-2=23
3
d=7
Now
3 14+3 17
A1=a7=‘d]+d=2+7= 7 =7
3 6 14+6 20
A2=a3=al+2d=2+2.7=2+7= 7 =7
Ay=ay=a+3d=243.0=240 =222 2
3—&4—d1+~—+~.7— +7— 7 = 5
Ap=as=am+dd=244. 20240 2212 _ 20
4 = a5 = 41 + —+.7— +7— 7 =



3 15 14+ 15
A5=a()=al+5d=2+5.7=2+7= 7
6 = a7 = a;+0d = +),7_ +7_ 7

Hence required.
17 20 23 26 29 32

=% 77 g g g g oare 1‘equi1‘ed A.Ms.

Q.4 Find four A.M’s between \/E and \/E

Solution:
Let Aj. Az, Az, Ay are required A.Ms
then
12
\2. AL A Az Al e in AP
a) =12,
12 '_ 12
d(j—\/z = d|+5d—_\/§
Jiasd = A2
+35d = 2
12
5 = N .
S 12-2 10
T2 T2
_ 10 o \/7)
IERERR
Al = a = al+d=\/§+\/§=2\/§
Ar = ay = aj+2d = 2+242 = 342
Az = ay = aj+3d = \2+34/2 = 442
Ay =as = aj+4d = \J2+442 = 542
Are required A.Ms.
Q.5 Insert7 A.M’s between 4 and 8.
Solution:
Let Ay, Ax. Az, Ay As. Ae. A7 are required A.Ms
then
4, A1, Ab. Az Ag As. Ap, A7, 8
Here

a = 4 and a9 = 8§

= a,+8d = 8
4+ &8d
4 + 8d

I
oo oo



|
d=2
So,
Al=a=a+d=d4r =2
=& =a+d=23+5 =75
|
A2=a3=31+2d=4+2.§=5
Ay = ag4 = ¢ 3d = 4 31—43
3 = d4 = a1+ 2d = +_.2— +2—
|
A4=a5=a1+4d=4+4.§=4+2=
As = ag = ¢ 5d = 4 Sl—4§
5 = ds = a1 +0d = +..2— +2—
|
A6=a7=al+6d=4+6.§=4+3—
| ¥
A7=ag=al+7d=4+7.§=4+§—

Are required A.Ms.
Q.6  Find three A.Ms between 3 and 11.
Solution:
Let Ay, Az, Ay arerequired A.M’s
then
3,A, Ay, A3, 11 arein AP
=" ap =3 and as= 11
= aj+4d = 11
= 3+4d =11
4d = 8

So

A= =a+d=3+2=15
A2=83:‘d]+2d:3+2(2)=7
A= ag=a1+3d =3+32) =9

are required A.Ms.



a]l + bll
Q.7 Find n so that -1 pi-1 may be A.M. between a and b.

Solution:
As we know that the A.M between a and b is

a+b
-2
a’ +b" a+b
al]—l+b11—l = 2
a’ +b" a+b
al]—l+b11—l = 2
] -
= 2@ +b) = a+b @ +b" )
] 1
— 24"+ 2b" = a"+a" bh+ab’ + Db
—1 _
= 2a"+2b"—a"-b" = a"" b+abd’
] 1
= a +b" = 4"  b+ab"
1 I
:> al]_al] I:) - al:)ll _bl]
1 1
= g “{a—b =" fa-h
— anfl — bnfl
n—1
2
= -T = 1
b

Ay
ol B o
N
Il
SN
= |
S~

Q.8 Show that sum of n A.Ms between a and b is equal to n times their A.M.
(Lahore Board 2010)
Solution:

Let A, As. As, ... A, are n arithmetic means between a and b \
then

a. A, As, As, o, A, b arein AP
= ap =a and a,,> =D

= a+mn+1)d=">



= a+n+1)d=">»

(n+1)d =b-a
b—a
d=r1+I
Now
b—a
A1=av=al+d=a+n+l
b—a
A2=d3=d1+2d=d+2.n+l
b—a
A3:a4:a1+3d:a+3.n+l
A =, o 4= b—a
n—an+]—d]+n —d+Il.n+1
A+ +Ay+ ... + A,
- Ay — g 2 g DR gy D
Ay oy F ik 1] FEEALL YT e : M
_ b-a 2b—a b-a
I T B S
At [l +243 4.t
—na+n+l[ ..... nj
_b-anm+1)
=t 2
_ n(b—a) 2na+nb-na
= na+ 3 = 5
na + nb a+b
Hence proved
Series

The sum of an indicated number of terms in a sequence is called a series.



For example,
2,4,6,8 ... Is a sequence

24+4+6+8+ ... 1S a series

The formula to find the sum of first n terms of an arithmetic series 1s

n
Sn =5 (31 + an)
2

or S = [—21 [2a; + (n— 1) d]

EXERCISE 6.4
Q.1  Find the sum of all the integral multiples of 3 between 4 and 97.
Solution:

Integral multiples between 4 and 97 are

6.9, 12,15, .o 96

ag=6, d=9-6=3, a, =96, n =7
AS a, = aj+(n-1)d

96 = 6+(n—-1)3

96—-06 = 3n—3
90 = 3n-3
3n = 90+ 3
n = 31

Now using formula

Su

% (24, + (n— 1) d}

('S
p—

{2000+C1-1 )}

(12 + 90}

|
ST QR T o Y

(102) = 1581



Sum of the series

(1) - 3+(-1D+1+3+5+.......... age
25 3 5
(ii) @+2\f2+ﬁ+ ...... + a3
(@i 1.11,+ 1.41 + 1.71 +......... + ay
(iV) — 88—+ 1+ vernene + a
(V) (x—-a)+(x+a)+(x+3a) + .eereeee n terms
(vi) L +1+ 1 n terms
Vi) Tt T T e
1-+x 1-X"1+4/x
(vii) 1 + 1 + 1 + n terms
| | F . A Y s e
W ek T-x T 1 ox
Solution:
(i) - 3+(-1D+1+3+5+ e aie
=-3 d=-1-(-3)=2, n=16, S, =7
using
n
Sp = 3 {2a+ (n—1)d}
16
= 5 12E3)+U6-D Q)
= 8 {—-6+ 30}
= 192
. 3 5
(ii) $+2\/§+$+ ...... + a3

—3

1
d]—.\/é d—Z\/E\/E '\fz \/é, H—IB,

using

1
%) N‘w

(Lahore Board 2007)



(m) 1.11,+ 1.41 + 1.71 + ......... + ay
a;p = 111, d=141-1.11 =030 n

using
n
S, = 5 {2a+ (n—1)d}
10
= 5 2(1.11) + (10 =1) (0.30)}
S]() =5 {2.22+2.70}
= 24.6 Ans.
) 7
(iv) —8—§+1+ ......... + ajg
| 7 9
Here a; =-8 d = l—(—32) = 1+2 =7
n _
As Sp = 5 {2a; + (n—1) d}
11 , 9
= 7{2(—8)”11—1)(5}
= % [—16 +45)
11 ,
=5 {291 = 159.5
(V) x—-a)+x+a)+(x+3a)+........ n terms

a = x—-a, d=x+a-(x—-a)=2a, n

As Sy = [2a;+(n—1)d}

o=

= % (2 (x—a)+ (n—1)(2a))

= n[(x—a)+(n-1)a]
= n[x—a+na-—aj
= n[x+na-—2aj

= n(x+(mn-2)a)



(vi)

As

(vii)

terms
L _ L 1=(1-Ax) Ak
R TR IR Tk T
m, 8p=7 Hol-x = (1+/x)(1=-1/x)
% {2a1+ (n—1) d}
mj = —Vx )
2 1—\/§<+(“‘1>(1—xj}

% 2(1+\/;<1)_—)((n—l)\/>_<} ) 1_X=(1+\/;)(1_\/;()
n [ 2+2+x—nx +/x |
21 l —x
9J2+3\/§—n\/§}
2 | 1-x
nj2+@B3-nyx
51 l—x\/_}
: + I w SO n terms
1+\/;( 1-x 1_\/;(
I _ I 1=(1=+x) —/x
Lo ST T-xT14x T I-x T l-x
n, S, =7




1 Rt

Q.3 How many terms of the series

(i) — T+ =5+ (=3) + cevrrnenenn amount to 65
(i1) —T7+=4d+(-=1) +......... amount to 114
Solution:
(1) -7+(=5+(-3) +........
Here a; =-7 d=-5-(-7=-5+47=2, S, =65, n=7?
As Sy =75 (2a+@-1)d)
n
65 = 5 12D+ (n=1)(2)}
n .
65 = 5 {— 14+ 2n -2}
65 = 5 (20~ 16)
65 = n(n-28)

65=n"-81 = n -8n-65=0
N’ —13n+50-65 = 0
nn—13)+5mn-13) = 0
(n—-13)(n+5) =0

=% n=13 or n=-5 (notpossible)



(1) -7+4)+1) +........ amount to 114
aj=-7 d=-4--7=—-+7=3, S, =114, n=7?

n
AS Se = 5 {2a; +(n—1)d}

114 = % (2T +m=1)(3))
114 = g[—14+3n—3]
n

114 = E[Bn—lﬂ

228 = 3n°—17n

3"~ 17n-228 = 0

3n° —36n+ 19n - 228 = 0
3In(n—-12)—19(n-12)
Bn—-19(n-12) = 0

0

n=12 or n-= _—319 (not possible)
= n=12
Q.4  Sum the series
(i) 3+5-7+9+11-13+15+17-19 +....... to 3n terms.
(Lahore Board 2007, 2009)
(ii) 1+4-7+10+13-16+19+22-25+ ....... to 3n terms
Solution:
(i) 3+5-7+9+11-13+15+17-19 +....... + to 3n terms.
It can be written as
B+5-7+O+11-13)+ U5+ 17-19)+ ...... n terms
Lk L3+ peanas n terms

Now a =1, d=7-1=6, n=n, §,=7?

[2a; + (n— 1) d]

[2(D+(n-1)(6)]

s o=

1=

Sp = 5 [2 + 6n— 0]



(i)

Now

As

Q.5

11
7 [on — 4]

n(3n-2)

1+4-7+10+13-16+19+22-25+ ....... to 3n terms
1+4-7+10+13-164+194+22-25+ ....... to 3n terms

It can be written as

(1+4-7)+ 0+ 13-16)+ (19+22-25)+...... n terms
—2+7+16+...... n terms

aj=-2, d=7-(-2)=9, n=n, Sy,=7?

8y = {2a;+ (n—1)d}

O e

22D+ m-1) 9

|
g fan}

[—4+9n-9)

|
o=

n
=5 [On — 13]

Find sum of 20 terms of the series whose rth termis 3r + 1
(Gujranwala Board 2007)

Solution:

As

Given that

a = 3r+ 1
Putr =1.2,3
r=1 = a

I
NN

3(H+1
3(2)+1
3(3)+1

f =2 =S ar

I
o

r=3 = a3
Series will be
4+7+10+........

ag =4, d=7-4=3, n=20, S,=7?

S, = %[mh+(n—1nﬂ

20
= 3 2@+20-DH3)

S0 = 10[8+57] = 650



Qo6 If S, = n(2n-1) then find the series.
Solution:

Given

Putn=1,223,4

n=1 = S =12M)-1)=1

n=2 = $=222)-1)=2@4-1)==6
n=3 = S3=3203)-1)=3@06-1)=15
n=4 = Sy=42##-1)=4@8-1) =28

Now a; =S, =1

S-S =6-1=35

az = S3—-S2 =15-6 =9
ag = S4—S3 = 28—-15 =13
the required series is
L4349+ 134 e

Q.7  The ratio of the sum of n terms of two series in A.Pis 3n+2:n+ 1. Find

oo
(B
I

,ﬁ
=
s

the ratio of their 8th term. (Lahore Board 2004, 2006)
Solution:

Let two A.Ps with a,d and a’,d’

n

7 [2a + (n— 1)d] 42
= T on+1l

S22+ (0= 1)

2a+(n—1)d  3n+2 |
= 2+ (n-0H)d~ n+1 v (1)

To find the ratio of their 8

th

terms

ag a+7d

i.e. e —
, a +7d
dg

we will put n = 15 inequation (1) we get
2Za+ (I5-DHd 315 +2

2 +(15-1d"” — 15+1
2a+14d 47

2+ 14d" 16

at+7d 47

2 +7d 16




Q.8 I 5y, 593,55 are sum of 2n, 3n, 3n terms of the A.P. Show that
S;s = 5(S:3-S3) (Lahore Board 2011)
Solution:

2
As S, = 7“ [2a+ (20— 1) d}

It is given that

2n _

Sh= 5 [2a+ 2n-D)d] ......... (1)
3n

Ss = B} [2a+ 3n-1Dd]  ......... (2)
S5n

S5 = 5 [2a+ (5n-—-1)d]  ......... (3)

Now from (1), (2)

3n 2n
S3—S> = 7[2&11 +(3n-1) d]—7[2a+(2n— 1)d]

= %[6a+(9n—3)d]—%[4a+(4ﬂ—2) d]

= 5 [6a+9nd - 3d] — 5 [4a-+ 4nd - 2d]

= 5 [6a+9nd - 3d - 4a—4nd + 2]
— %[Za+5nd—d]

n
= 5[2a+(5n—1)d]

5(5:=-55) = %1[2a+(5n—1)d]

= S5 from equation (3)
Hence proved.
Q.9  Obtain the sum of all the integers in the first 1000 integers which are neither
divisible by 5 nor 2.
Solution:
The integers not divisible by 5 and 2

1 +34+74+9+ 11+ 134+ 17+19+214+234+27+29+ ....... +991 +993 + 997 + 999
= 20+60+ 100+ .....+ 3980 whichis A.P




ay =20, d=60-20=40, a, = 3980
SO using

a, = aj+(n-0d

3980 = 20+ (n—1) 40

3980 = 20+ 40n—40

3980 = 60+ 40n

3980-60 = 40n = n = 100

S, = %[2a1+(n—l)d]

100 , . :
BN [2(20) + (100 - 1) 40]

50 [40 + 3960]

Q.10 Sgand So are sum of the first eight and nine terms of an A.P. Find Sy if
5089 = 6388 and a; = 2
Solution:
It is given that
5089 = 63 Sy
9

8
505[2a.+(9—1)d] = 635[2a1+(8—1)d]

25x9[2(2)+8d] = 63x4[2 )+ 7d]
225 (44 8d) = 252 (4 +7d)

900 + 1800d = 1008 + 1764d

900 — 1008 + 1800d — 1764d = 0
~108+36d = 0

36d = 108

_ los
36

=% d =23

9 ,
So Sg = 5[2al+(9—l)d]

9 |
= 5[2(2)+8(3)]
9 9
= S[4+24] = 5 x28 = 126



Q.12 The sumof 5S¢ and 57 1s 203 and 5o — 57 = 49 and 57 and 5S¢ being sum
of 7 or 9 terms of an A.P. respectively. Determine the series.

Solution:
Given that
Se+S7 =203 ... (1)
S-S, =49 .. (2)

Adding (1) and (2), we get
2S5, =252 = Sy =126
Subtract (2) from (1), we get
287 =154 = S =77
So = 126

= %[2a1+(9—1)d] = 126
9
— 5[2a+8d] = 126
=3 9@a+4d) = 126
= a+4d =14 (3)
As e = T

7
=t 5 [2a; + 6d] = 77

= 7T(@a+3d) = 77
— a+3d =11 ... (4)
Subtracting (4) from (3)
d=14-11 =3
Put d = 3 in(3)
a+4(3) = 14
a+12 =14 = a=2
SO a; = 2
a=a+d=2+3=35
ay = a;+2d = 2+2(3) = 8

= required series willbe 2+5+8+.......



Q.13 57 and Sy are the sums of the first seven and nine terms of an A.P.

S 18
respectively if S_j =11 and a; = 20 find the series.

Solution:
Given that
e = 11
C =
7 (231 + Sd) 18
= B — = 57
7 11
E (231 + 6d)

9 (a +4d) 18

T T@+3d) 11

= 126 (a; + 3d) = 99 (a; + 4d)

= 126a; + 378d = 99a; + 396d

= 27a;-18d = 0

=5 =2 =0 s ()

Also given that

a7 =20 = a+6d=20 ... (2)
Put a; = 20—-6d from (2)in (1)

320-6d)-2d =0

60—-18d-2d = 0

60-20d = d= 3

Put d = 3 in (1), we get
3a1-23) =0

331—6=0 — 3a1=6 — al=2

50 ax =a+d=2+3 =5
a3 = a;+2d =2+2(3) =8
so the required series is



Q.14 The sum of three numbers in an A.P. 1s 24 and their product 1s 440. Find the
numbers. (Lahore Board 2005, 2010)

Solution:
Let the required numbers are a—d.a,a+d
then as given
a—d+a+a+d = 24

= Ja=24 = a =38

and (a—8)(a)(a+d) = 440

=  a(a—d’) = 440

= 8(64—d7) = 440 " oa =8

=  64-d° =55

=  64-55=d" = d*=9 = d==+3
when a = 8 and d = 3

then numbers are

a+d =8+3 =11
when a =8 and d = -3
then numbers are

a—-d =8+3 11

a=38

a+d =8-3=25
so required numbers are

5.8, 11 or I1,8,5.

Q.15 Find four numbers in A.P. whose sum is 32 and the sum of whose squares is
276.

Solution:
Let the required numbers are a—3d, a—d, a+d, a+3d then it is given that

a—3d+a-d+a+d+a+3d = 32
4a = 32 = a=28

Also given that



(a—-3d) +(a—d) +(a+d) +(@+23d)° = 276
4a° = 20d° = 276

2

2> = 5d° = 69
Sd* = 69—-a° = 69—(8)° = 69— 64 =G

[l
m.

5d°=z5 = |d==+1

when a =8, d=1
a—3d =8-3(1) =5
a—d=8-1=17
a+d =8+1=9
a+3d = 8+3(1) =11
when a = 8, d = -1
a—3d =8-3(-1) = 11
a—-d=8-(-1)=9
a+d =8-1=7
a+3d =8+3(-1) =5
so required numbers are
57,9, 11 or 11,9,7,5
Q.16 Find the five numbers in A.P. whose sum is 25 and the sum of whose squares
is 135. (Lahore Board 2003)
Solution:
Let the required numbers are a—2d, a—d, a, a+d, a+ 2d then it is given that
a—-2d+a-d+a+a+d+a+2d = 25

5a =25 = a =35

also it 1s given that
(a—2d)2+(a—d)2+az+(a+cl)2+(a+2d)2 = 135
A +4d"—ddat+a +d"—2ad+a +a" +d° +2ad+a” +4d° + dad = 135
5a%+ 10d” = 135
a’+2d° = 27

o = 27—a% = 27— (5)° = 27-25

1
o

when a = 5, d = 1



a—2d=5-2(1)=3

a—d=5-1=4

a=>

a+d =5+1=26

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

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

a—-d=5-(-1)=6

a=>3

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

a+2d =5+2(-1) =3
so the required numbers are

3,4,5,6,7 or 7,6,5,4, 3.

Q.17 The sum of the 6" and 8" terms of an A.P. is 40 and the product of 4™ and 7"
terms is 220. Find the A.P.

Solution:
Given that

ag+ag = 40
= a+5d+a+7d = 40
=> 2a+ 12d = 40
= a+6d =20 ... (1)
Alsoitis given that
ag.a7 = 220
= (a+ 3d) (a+6d) = 220
=5 (a+ 3d)(20) = 220 from (1)

220
=5 a+3d = 20

=% a+3d =11 ... (2)

Subtracting (2) from (1), we get

=9 =

Put d = 3 in(1), we get



aj+d =243 =15
aa=a+2d =2+23) =8
= required AP.1s 2,5 8, .......

oo
2
Il

1 1
b+c¢c’c+a’a+b

Q.18 If a’, b and ¢* arein A.P. show that are in A.P.

Solution:

5 A w4 B :
If a~,b",¢” arein A.P.

= b-a =c-b

To sl that 1 1 e in AP il pr that

O show [ha b+c’c+a’ a+b arc 1 A.r. we will prove tha
1 1 1 1

¢c+a b+c ” a+b c+a

b+c—-(¢c+a) c¢c+a—-(a+b

OF (c+a)(b+c) - (a+b)(c+a)

, b+tc-c-a c¢+a-a-b

- b+c - a+b

) b—a ¢-b

ul b+c  a+b

or (b—a)(b+a) = (c—b)(c+Db)

or b —¢” = "= b (given)

— 1 | || AP

ence Lo cxa ash AEINAP
EXERCISE 6.5

Q.1 A man deposits in a bank Rs. 10 in the first month Rs. 15 in the second
month, Rs. 20 in the third month and so on. Find how much he will have
deposited in the bank by 9th months.

Solution:
Deposited amount 1s
10. 15, 20. ....... which is A.P
Here a; =10, d=15-10=5, n=9
We find So



As S, = %[2a]+(n—l)d]

C
=3 [2(10)+(9—-1)5]
9
= 3 [20 + 40]
9 , o ,
=5 {60} = 9(30) = Rs. 270
Q.2 378 trees are planted in rows in the shape of an isosceles triangle. The
number in the successive rows, decreasing by one from the base to the top.
How many trees are there in the row which forms the base of the triangle.

Solution:
Let a; = 1 1isthe topmost row and a, is the base row then sequence of trees is
1,23, ......

= 1+2+3+ .8, =378 = a=1 d=1

= S, = 378

- % 2a;+ (n—1)d] = 378

% 2()+m—1) (D] = 378

U

n[2+n-1] = 756

nn+1) = 756

N +n—756 = 0

" +28n—27n—756 = 0

nn+28)—27n+28) =0

(Nn—=27)(n+28) = 0

n =27 n = —-28 (not possible)

L T T R

we have to find a»7.

As a; =1, a» =2, and soon

U

ay = 27



Q.3 A man borrows Rs. 1100 and agrees to repay with a total interest of Rs. 230
in 14 installments, each installment is less than the preceding by Rs. 10. What
should be his first installment?

Solution:
Total amount to repay = Rs. 1100 + 230 = Rs. 1330
d=-10, n=14, S, = 1330, a =7

As
n
S =5 {2a+(n-1)d}
14
1330 = 5 [2a; + (14 - 1) (-10)]
1330 = 7 (2a; — 130)
1330
7 = 2a; — 130
190 = 2a; — 130
190 + 130 = 2a,
320 = 2a
a] = 160
=

First installment will be Rs. 160.

Q.4 A clock strikes once when its hour hand is at one, twice, when it is at two and
so on. How many times a clock strikes in twelve hours. (Lahore Board 2007)

Solution:
The sequence is
[,.2,3, ...... , 12 (which is an A.P)
ai=1, d=1, n=12, Sp =7

As S, = %[2a1+(n—l)d]

1.2
= 5 2+ 12-1) (D]

= 602+11)=06(13) =78



Q.5 A student saves Rs. 12 at the end of the first week and goes on increasing his
saving Rs. 4 weekly. After how many weeks will he be able to save Rs. 2100.

Solution:
The sequence is

12,16, 20, ...... (which 1s an A.P)
aj=12 d=1612=4 n=7 §,=2100
As

- S, =% [2a;+@m—1)d]

— 2100 = 5 [2(12)+(n—1) 4]

=

= 2100 = 5 [24 +4n 4]

o=

U

2100 = §[4n+201

2100 = n(2n+ 10)
2100 = 2n (n+5)
1050
n” +5n-1050 = 0

n® + 350 - 30n - 1050 = 0
n(n+35)-30(n+35) =0
(n—30)(n+35) =0

n(n+>J5)

n = 30 or n = —35 (not possible)

no. of weeks = 30 weeks.

=2 U R O |

6 An object falling from rest, fall 9 meter during the first second, 27 meters
during next second, 45 meters during the third second and so on.

(i) How far will it fall during the fifth second?
(ii) How far will it fall upto the fifth second?
Solution:

Given that
(1) The sequence is

9,27,45, ....... (which is an A.P.)



a; =9, d=18, n=25,a ="
As a, = aj+(n—-1)d
as = 9+(5-1)(18) = 9+4 (18 =9+72 = 81lm

(11) To find Ss

As S, = [—21[231+(n—1)d]

Ss [209)+ G- (18]

bo [ ol

[18+4(18)] = %[90] = 225m

Q.7 Aninvestor earned Rs. 6000 for year 1980 and Rs. 12000 for the year 1990 on
the same investment. If his earning have increased by the same amount each
year, how much income he has received from the investment over the past
eleven years?

Solution:
Earning in 1980 = a; = Rs. 6000
Earning in 1990 = a;; = Rs. 12000
As ajp = a;+ 10d
= 12000 = 6000 + 10d
12000 — 6000 = 10d
6000 = 10d
d = 600
Now we find S

n

5 [2a + (n—1)d]

As S =

11 . ,
Sio= 3 [2 (6000) + (11— 1) (600)]

11

= > [12000 + 10 (600)]

L ,
= 5 [18000] = 99000

= Total earning in 11 years = Rs. 99000



Q.5

The sum of interior angles of polygons having sides 3, 4, 5, ...... etc. form an
A.P. Find the sum of the interior angles for a 16 sided polygon.

Solution:

Sum of interior angles of 3—sided polygon (triangle) = =
Sum of interior angles of 4—sided polygon = 2n
Sum of interior angles of 16—sided polygon = ?

The sequence is w, 2w, 3w, ....... (whichis an A.P.)

ai =70, d=2r-n=m n=14, an =7

As a, = a+(n-1d
ay = n+(14-1)(n) = n+ 13n
ajg = 4=
=> sum of interior angles of 14—sided polygon = 14=n
Q.9 The prize money of Rs. 60,000 will be distributed among the eight teams
according to their positions determined in the match—series. The award
increases by the same amount for each higher position. If the last place team
is given Rs. 4000, how much will be awarded to the first place team?
Solution:
The last place team is given = ag = Rs. 4000
Sg = 60,000, n = &, a; = ?
n
As Su = 7 [ar +a]
8

Sg = 5[31 + ag]

60,000 = 4 [a; + 4000]
15000 = a; + 4000
15000 — 4000 = a;

a; = 1100

First place team will be awarded = Rs. 1100
Q.10 An equilateral triangular base is filled by placing eight balls in the first row,

7 balls in the second row and so on with one ball in the last row and so on
with one ball at the row. After this base layer, second layer is formed by
placing 7 balls in its first row, 6 balls in its second row and so on with one
ball in its last row. Continuing this process, a pyramid of balls is formed with
one ball on top. How many balls are there in the pyramid?

Solution:

Ballsin the 1" layer = 8+7+6+5+4+3+2+1 = 36
Balls in the 2" layer = 7+ 6+5+4+3+2+1 = 28



Balls in the 3" layer = 6 +5+4+3+2+1 = 21

Ballsinthe 4™ layer = 5+ 4+3+2+1 = 15

Balls in the 5" layer = 4+3+2+1 = 10

Balls in the 6" layer = 3+2+1 = 6

Balls in the 7"

Balls in the 8" layer = | = |

Total Balls = 36 +28+21+ 15+ 10+6+3+1 = 120
GEOMETRIC PROGRESSION OR SEQUENCE (G.P):

layer = 2+ 1 =3

dn

A sequence {a,} 1sa geometric sequence or geometric progression if is the same

dp |

< : d : :
non—zero number for all n € N and n > 1. The quotient - "= is usually denoted by r and is

dp— |
called common ratio of the G.P.

General Term of G.P.

General term or nth term of G.P. is given by
n— 1

a, = a1
EXERCISE 6.6
Q.1 Find the 5™ term of G.P. 3,6, 12, ......
(Lahore Board 2006, Gujranwala Board 2007)
Solution:
Given sequence
3,6,12, ...

a; = 3, r=§=2, n=>3

As a, = a; "
3y 2P =32 = 3(16) = 48

ds

4
Q.2  Find the 11™ term of the sequence 1 +1i, 2, 1+i (Lahore Board 2011)

Solution:

Given sequence

o -
1 +1, 2, Tai>

a; = 1 +1, r= 110 n=11



As

n— |

a, = a| r
2 10
aj] = (1+i)(l+i)
B (1+1) 21()]()_ 21()(1+i)
= . = P
(+07 [+i)7]
C2"awn 2"+
T (L +it+2i) (1= 14+2i)
20+ 2"+
Ty T 2.0
- 25$=251f1x4
1 1 1
3 (1+1)1 . ]
= g .T=—32(1+1)

Find the 12™ term of 1 +1, 2i, — 2 + 2i,

—-32@G-1) = 32(1-1)

Given sequence

1 +1, 2i, —2+ 24,

Q.3

Solution:
aj

As a,
ap

26

1

PR Do

[(1+0?] (i +20)

1.
-2 .1

. All
—-1.2

d R

(1—1+2i° ~ 2.7



Q.4 Find the 11" term of the sequence 1 +1i, 2,2 (1 -1i), .......
(Lahore Board 2005)
Solution:
Given sequence
1+1,2,2(1-1), .......
e o 1and m o _
a; = 1 +1, 1_1+i’ n=1I
As a, = a ' !
o ' (L)m
an = (I+) | 773
2" 2%+
2" 2"+
T+ 42 (1-1+2i)
B ”’(1+ D 2"+ 221+
Ty T 2.0 T @)l
_ % (1+1) 32d+1) 1
= CIti- i ¥
32 (1+1 )
=g = —-320-1) = 32(1-1)
Q.5 If an automobile depreciates in values 5% every year, at the end of 4 years.
What is the value of the automobile purchased for Rs. 12,000?
Solution:

5
S% = 100 = = 0.05

The value in first year = Rs. 12000

At the end of 1™ year = 12000 — 5% of 12000 =
5% 11400 = 11400 -570 = 10830

At the end of 2™ year = 11400 —
At the end of 3" year =
At the end of 4™ year = 10288.5

So at the end of 4 year its value 18

10830 -5
—5% 10288.5 = 9774

12000 —
% 10830 = 10288.5

= Rs. 9774

(0.05) (12000) =

11400



Q.6 Which term of the sequence is x* — y*, x +y, Xy is
Solution:
Given sequence 18
2 ) X 4+ X
X" —y,X+Yy, X—y*
.3 3 X+Yy | X+y _ 5
As a, = aj "
n—|
X+ Y 2 n ( | )
= 0 = =
x—yy Y =y
X + -
= y@ = X+ y) (ﬁfly)
(X—¥) (X—-y)
X +Yy X+Yy
= 9 = n—2
(x—y) ~ (x=y)
N L
(X _ y)) = (X _ y)nfg
—5 9 =n-2
=7 n=1I
Q.7 1If a,b,c,d arein G.P. Prove that (Gujranwala Board 2003)
(1) a-b, b-c, ¢c—-d, arein G.P.
(ii) a’ — bz, b* - cz, ¢ - dz, are in G.P.
i) a’+ bz, b’ + cz, ¢’ + dz, are in G.P.
Solution:
Given that
a, b, ¢, d are in G.P.
b_¢_d_
= a T b ¢ - réay
= b=a (1)
= ¢c=br=ar.r=a” ... (2)
3 d=cr=ar.r=a" ... (3)
(i) To prove a—b, b—c, ¢—d are in G.P. we will prove that
b— c—d

a—b~ b-c¢



Take

Now

(ii)

Take

Now

o
|
o

LHS. =

o
I
<

2

ar-

i from (1) and (2)
ar (1—-r)

a(l-r) —

c—d

RHS. =y

o
=
I

T
- ar — ar lom()v()’(-)

ar” (1 —r)
ar (1 —r)

L.H.S. = RH.S.

a-b, b—c, ¢—d arein G.P.

To prove a’—b>, b —c¢”, ¢ —d” are in G.P. we will prove that
b'—¢® ' —d’

a —b b —c

LHS = 57—

RHS. = 72

(ar’)’ - (ar)’
= (ar)z — (ar2)2 from (1), (2), (3)
d2r4—321'6 af (I—I‘) 5

4] = ’)
a1 —ar  ar (I—r)

LLHS. = RHS.
a2 — bz, b2 - cz, CZ — d2 are in G.P.



2 32 2. 2 2. 42 . .
(iii) Toprove a~+b”, b"+¢7, ¢”+d” are in G.P. we will prove that

2 2 A
b +c¢ ¢ +d
5] ) 9] 5]
a +b b +¢

»] )
b +¢

Take LHS. = 7—7>

a+b

(ar)” + (ar)”

= — 7 2 from(l)and (2)
a~ + (ar)

4

% o
& ik
I

2 2.2 2
ar +ar a1 (1+r17) 2
—ﬁ 7 0 =ﬁh =T
a+ar a (1+17)

g, 2
¢ +d
Now R.H.S. = 77—
b"+c¢
9,9 3.2
(ar”)” + (ar)
) )
(ar)” + (ar”)
/ 3 L
a2t eal® A+ 2

= 77, 24=72 e =t
ar+ar ar2(1+r)

= LHS. = RH.S.

from (1), (2) and (3)

5] ) 5] 0 2 ) .
= a+b, b+c¢., ¢ +d arein G.P.

Q.8 Show that the reciprocals of the terms of geometric sequence ay, alrz, anr’
...... form another geometric sequence.

Solution:
Given G.P. 1S aj, a; rz, aj 1'4, .......

We will show

| | 1
P T 1s G.P
d; d;r ar
|
2
_ a1 | |
Forthistake r = —— = —23xa; = 3
1 ap r r
dj
1
apl | 2 1
and =7 =" FX&GY =7
1 apr I
— 7
ar r
| 1 1 .
= R P SR 1s also G.P.



4

. . O
Q.9 Find the nth term of geometric sequence, if a_: =9

Solution:

Given that

as _ 4
33_9
art 4 ) _ 4 2
aTrZ g = I'=3 = r =3
Also given that
4 . L3
d2=9 = d11=9 —> a]=91_
bon p o 2 4 2
when =73 = dl_g(Z)_3
e
o o 2 4 _ 2
when 1 =-3 = dl_g( g)“%
-3
owhen g = 2 ro 2
sowhen ay =3, =73

n— 1 2 2 " 2
then a, = a|r =313 - | g
2 2
when a; =-3. I=-3
ni] 2 2 n*] 2 nil 2 n—
then a, = ar — _5 _§ - (_I) 5 (_1) g

Q.10 Find three consecutive numbers in G.P whose sum is 26 and their product

is 216.

Solution:
; a
Let the required numbers are [oaar

a
then pratar = 26

]

and a, = 9

(3]



and

L R

U

d
poa.ar = 216

A =216 = [a=6

Put a = 6 inequation (1), we get
6

P +6+6r = 26

61° + 6r+ 6 = 26r

61" +6r—26r+6 = 0

0
0

61° — 201 + 6

317 — 10r + 3

3T —9r—r+3 =0
Ir(r-3)-1(r=-3) =0
Br-1)(ax-3) =0

Jr—1 =0 o O6r—-2=290

|
r=3 or r=3

|
when a = 6, r=73

a_0_ 5
Pl

3
a==6
ar:6.§:2

a 6
1:3=2
a==6

ar = 6 (3) = 18

required numbers are 2, 6, 18, or

18.6,2



Q.11 If the sum of four consecutive terms of G.P 1s 80 and A.M of second and

fourth of them is 30. Find the term.
Solution:
Given that

2 3 :
a+ar+ar +ar = 80

or a+ar+ar+ar = 80 ... (1)
also
3
ar+ar 0
2 s -
= ar+ar = 60 (2)

Put (2) in (1), we get
a+ar +60 = 80
a+ar” =20 .. (3)
equation (2) can be written as
r(a+ al‘z) =60 . (4)
Put (3)in (4), we have
r(20) = 60
r=3
Put r = 3 inequation (3), we get
a+a(3) =20
a+9a = 20

10a =20 =

= ar = 2(3) =6
ar = 2(3)° = 18
ar’ = 2(3) = 54
= required terms are 2, 6, 18, 54.

11
Q.12 If a’b and o are in G.P. Show that common ratio is *

Solution:

V%

(Lahore Board 2009)



Given that

1 1 1
E,B,EareinG.P
1
b1 _a
=> r_l_bd_b ......... (1)
a
1
;¢ 1 b
and l_l_c‘b_c ......... (2)
b

multiply equations (1) and (2), we get
2 ab a

F ==
b ¢ G

5 a
= ' = £\ /7
¢

Q.13 If the numbers 1,4, and 3 are subtracted from three consecutive terms of an
A.P, the resulting numbers are in G.P. Find the numbers, if their sumis 21.

Solution:
Let a—d, a, a+d arein A.P.
then a—-d+a+a+d = 21
= =2l = |a=7
also given that
a-d-1, a—-4, a+d-3 arein G.P
a—4 a+d-3

= a—d—1- a-4
Put a =7
7-4 7+d-3
= 7-d-1~ 7-4
3 4+d
= 6-d- 3
— 6-d)(@d+d) =9
=  24+6d-4d-d' =9
- 24+2d-d* = 9
=  d*-2d-24+9 =0
= d*—2d-15 = 0



d"—5d+3d-15 = 0

-

= dd=-5+3d-=-5 =0

= (d+3)d-5 =0

= d=-3 o d=5
when a=7. d=-3
a—-d =7-(-3) =10

a=7

a+d =7+(-3) =4

when a =7, d=35

a—d =7-5=2

a=7

a+d =7+5 =12

so required numbers are 10.7.4 or 2.7, 12

Q.14 If three consecutive numbers in A.P are increased by 1, 4, 15 respectively,
the resulting numbers are in G.P. Find original numbers of if their sum is 6.

Solution:
Let a—d. a. a+ d be the consecutive terms in A.P.

then a—d+a+a+d =6

da=6 =

also given that

a—-d+1. a+4. a+d+ 15 aremnG.P

a+4 _a+d+15
= a—d+1 "~ a+4
Put a = 2
2+4 _2+d+15
=~ g+l " 2%4
6 _d+l7
= 3-d- 6

= 36 =3-d)U7+d)
36 = 3d+51—d° = 17d
= 36 = —d° = 14d + 51

U



A"+ 14d=51436 = 0
> +14d—15 = 0
d*+15d-d-15 = 0
dd+15-1d+15 =0
d=1)(d+15) =0
d=1 or d=-15
whena=2, d=1
a—d=2-1=1

a =2

a+d =2+1=3

O I

when a =2, d=-15

a—d=2-(-15)=2+15 =17

a=2

a+d =2+(-15=2-15=-13

so the required numbers are 1,2.3 or 17,2,-13
GEOMETRIC MEANS

A number G is said to be a geometric means (G.M) between two numbers a and b if
a, G, b are in G.P. therefore

G b )
2-¢g = G=ab = G = ++/ab

d
EXERCISE 6.7
Q.1 Find G.M. between
(1) -2 and 8 (Lahore Board 2007)
(i) —2i and 8i (Gujranwala Board 2007, Lahore Board 2008)
Solution:
(i) —2 and 8
Let a=—-2and b = 8
as GM. = i\/&)

= /(= 20) (81) = £4/- 16 = £/ /16 = + 4i
(i) —2i and 8i
Leta=-21,b =281



= /(= 20) (81) = £4/- 161" = £/-16 (= 1) = +~[16 = 4

as GM. = i\/a_b
Q.2 Insert two G.M’s between
() 1 and 8
(i) 2 and 16
Solution:
(1) 1 and 8
Let the required G.Ms are G, G2
= 1, Gy, G, 8 arein G.P.
Here
a=1 a =8
=5 au‘3 =8
= ()r =8 o o= 1
= r=8 = r=2
Gi=a=ar=(Q2) =2
Gy =a; = ar = (1)(2)° =4
= 2,4 are required G.M’s between 1 and §
(ii) 2 and 16
Let Gi, Go are required G.Ms
then 2, Gy, Go, 16 arein G.P.
Here a; =2, and a4 = 16
— 311‘3 =16
- 21 = 16 X oap =2
= =8
= T E 2
Now Gi=a=ar=2@®2) =4
oy = ay = a]l’2 = (2) (2)2 = 8
= 4,8 are required G.M’s between 2 and 16
Q.3 Insert three G.M’s between
(i) 1 and 16
(ii) 2 and 32
Solution:
(i) 1 and 16
Let the required G.Ms are Gy, Ga, G
then

1, Gy, Gr, G3, 16 arein G.P
a=1, as =16,
a r4 = 16

(Gujranwala Board 2007)
(Lahore Board 2011)

(Lahore Board 2004)



(i)

then

Here

8i%i = 8i

(Hr* = 16 X oa = 1
=16
= +4
when 1° = 4 = 1=i\/21=i2
when 1 = —4 = r=++_4==+2
whenr =2, a; =1
Gi=a=ar=(1)2) =2
Gy=a3=ar = (1)(2) =4
Gy=ay=ar = ()2 =38
when r = -2, a; =1
G1 = a = aI = (1)(—2) =-2
Gy=ay=ar = ()(=2)7 =4
Gy = a4 = :‘:111‘3 = (I)(—Z)3 =8
when r = 21, a; = 1
G =a=ar=(1)21) =2
Gy = a3 = ayr = (1) (2i) = 4i° = —4
Gy=ar=ar = (DHQ2) =8 =8i"i = —8i
when r = =21, a; = 1
Gi=a=ar=(0E2)=-2
Gy = a3 = a;” = (1) (=20)° = 4i° = —4
Gy=as=air = (D=2 =8 = -
2 and 32

Let Gy, Gy, Gy are required G.Ms,
2,G, Gy, Gz, 32 arein G.P

a; = 2, as = 32,
alr4=32
21 = 32 X oa =2
=16
? = +4
when 17 = 4 = 1=4_r\/21:4_r2

when 1 = =4 = 1 = ++/—4 =

when r = 2,
Gy

d; = 2
a =ar=(22) =4

+ 2i



air = (2)(2) = 4

Gy = a3 =
Gy = a4 = ‘d]l‘3 = (2) (2)3 = 16
when r = -2, a; =2

Gi=a=ar=(2(2 =-4
Gy = a3 = ‘cl]l’2 = (2) (- 2)2 = 8

when r = 2i, a; = 2

g
I

g

I

air = (2)(21) = 4
Gy =a3=ar = (2)2) = 8’ = 8§
Gyi=as=ar = (2)@Q) =160 = 16i%i = —16i
whenr = =21, a; =2
G = a air = (2)(=21) = -4
Gy = a3y = a” = (2)(-2i) = 8" = -8
Gi=a=ar =(2)(=20) =161 = —16i"i = 16
Q.4 Insert four real G.M’s between 3 and 96. (Gujranwala Board 20006)
Solution:
Let Gy, Gy, Gs, Gy, are G.M’s
then 3, Gy, Go, G3, G4, 96 arein G.P.
Here a; = 3, ag = 96

a1r5=96

3r = 96 X oa; = 3
5 _ 96 _

I = 3 = 32

r=2

Now G =a =ar=@3)(@2) =4
Gr=a3 = ar = (3)(2)° = 12
Gy=ay=ar =(3)(2) =24
Gy =as=ar1 =(3) (2 =48

=3 6, 12, 24, 48 are required G.Ms.



Q.5 It both x and y positive distinct real numbers, show that geometric mean
between x and Yy is less than their arithmetic’s mean.

Solution:

Let ‘G’ be the geometric mean between x and y and ‘A’ be the arithmetic mean
between x and vy.

+
G:i\/gf and A:X—zX

We will show that
G < A

Le. i\/x_y <

or i2\/x_y < X+Yy

or 0 < x+y ¥24xy

or x+y F24/xy > 0

o (VKD () T2 0
or (\/?{1\6/)2 > 0

which is true as square is always positive.

Hence proved.

all + bll
Q.6  For what value of n a1 bt is the positive geometric mean between a
and b? (Gujranwala Board 2007, Lahore Board 2006)

Solution:
The positive G.M between a and b is given by
_ \/ﬁ) = o122
It is given that

a'+b" 12 10
1 n—1 = d b
A" +b

212 172 (! ]
a' +b" = ( eb)
2 Q172 172
a" +b" = b b
o anfl/Z ‘ bl/z _ a1/2 12

2R AR 172 12
R P e ] L

Y



—1/2 =
= an 1/ — bn 1/2
n—1/2
d
= bnf o= 1
n—1/2 0
= &) =0
b —\b
L 1

Q.7 A.M. of two positive integral numbers exceeds their (positive) G.M. by 2
and their sum is 20, find the numbers.

Solution:

Let a and b two positive integral numbers then their G.M and A.M is given by

a+b
AM. =5~ ., GM =+fab

By given condition
a+b

= -2 =yfab (1)

also it is given that

a+b=20 .. (2)
from equation (2)

a=20-b (3)
Put (3) in (1), we get

20—b+b

5 2 =4+/(20-b)b

10-2 = \[20b— b’

8§ = +/20b— b’

squaring both sides we get
64 = 20b— b’

b’ —20b+ 64 =0

b’ — 16b—4b + 64 = 0
b(b-16)—4(b-16) = 0
(b—4)(b-16) = 0

U



= b=4 b =16
Put b = 4 in equation (3), we get
a=20-4 =16
Put b = 16 inequation (3), we get
a=20-16 =4
so the required numbers are
4,16 or 16,4

Q.8 The A.M. between two numbers is 5 and their (positive) G.M is 4. Find the
numbers.

Solution:
Let a, b are required numbers

then by given conditions

at+b
5 =
= a+b =10 .. (1)
and \/a_b =4
= g = 16 0 e e (2)
from equation (1)
a=10-b . (3)

Put (3) in (2), we get
(10-b)b = 16
10b-b" = 16
b*—10b+ 16 = 0
b"—8b—2b+16 = 0
b(b-8)-2(b-8) =0
(b-2)(b-8) =0
b=2 o b=28

Put b = 2 inequation (3), we get

U 2

a=10-2 =28
Put b= 8 in equation (3), we get
a=10-8 =2

so the required numbers are
2.8 or 8,2



sum of n terms of a geometric Series

The formulas to find the sum of n terms of a geometric series is given by

a (1=r"y
S[’l = 1 _ r lt |1.| < 1
and
a (" =1
S[‘] = 1_ _ 1 ].t |1.| > 1

Infinite Geometric Series

The geometric series which has infinite number of terms is called infinite geometric
series. For example,

a1+alr+a1r2+a1r3+ ...... +ar ...
1s an infinite geometric series.

The formula to find the sum of infinite terms of a geomelric series is given by

d|

S, =7_; if ] < 1
EXERCISE 6.8
1 1
Q.1  Find sum of first 15 terms of geometric sequence, 1, 30 Qe
Solution:
Given sequence
11
1, 30 g
1
3 1
Here a; = 1, 1=T=§’ n=15>5
,‘ _ad-r"
As Sy = " J—p
EONRECH
) 1| I - 3 ) l — 3
B & L - 2
3 3

L -(3) =301 - amasons |
=2 1-{3 =75 1= T1a318907

3
2
3[ 14348907 — | J _ j[ 143489()6} _ 7174453
2 14348907 — 21 14348907 | — 4782969




Q.2 dSum to n terms, the series
(i) 2+.22+.222 (i) 3+33+333 +
Solution:
(1) 2+ .22+ .222 +.......
Sp = 24224222+ ... n terms

= 2.1+ 11+ 111+ ... n terms]

- ,
=9 [.O+ .99+ 999 + ....... n terms]

= %[(I —. D+ (1 -0+ (1-.001)+...

n terms|

(Lahore Board 2010)

- 5[ (1-16)+ (1-78 )+ (1- 10w J
=9 1—10 + 1—100 + 1—1000 + .....n terms

1

5 1
= 9[(1 +1+.....n terms)—(m+ 100+ 1000+ %

_ 1 1 [
10 _IOU
= ]

=70

O [

Ll_l_()“
=10 9

10

_ 2| i( Lﬂ
- g_n_9 l_lon
(ii) 3+33+333 +.......

Sn = 3+33+333+ ... n terms
= 3[1l+11+111+..... n terms|

O

1
= 3[9+99+999+.... n terms]

|
= ZL10= 1)+ (100~ 1)+ (1000 - 1) +

(GujranwalaBoard 2007)

sxs 11 terms) :|

1 )
= 3 [(10+ 100 + 1000 + ....... nterms)—(l+1+1+.... n times)]

[10(10“—1) J
0—1 &

1

3
Y R,
=379 (10" =1)—n



Q.3 Sumto n terms of series

i) 1+ (a+b)+(a’+ab+b’) + (@’ +a’b +ab’ +b) +...... (Lahore Board 2008)
(ii) r+1+krr+1+k+kH)r+... (Lahore Board 2003)

Solution:

(i) 1+ (a+ b)+ (a®+ ab + b%) + (a’ +a’b+ab”+b’) + ...+ n terms

Sa = l+(a+b)+ (a2+ ab + bz) + (a3 +azb+ab2+b3) + ...+ 1n terms

Multiply and dividing by (a —b)

(a—b)S, = a-b+(a-b)(a+b)+(a—Db) (az+ ab + bz) +(a—Db) (a3 +azb+ab2+b3)
+ ...+ 0 terms

(a—-b)S, = a— b+(a2 - b2)+(a3 - b3)+(a4 — b4) +..... n terms

(a—b)S, = [(a+ ra +a n terms)— (b + b2 +b bt ... n terms)

a(a—~1) b(b"-1)
a—-1  b-1

1 Ja@-D b(b“—l)}
Sn = (a—b)| a-1  b-1
1 _a(b—1)(a“—1)—b(a—l)(b“—l)}
~ (a=-b) | (a—1)(b=1)
_ab-hH@-DH-b@-Dd"-1)
(a—b)(a=1)(b-1)
i) r+10+krf+0+k+k)r +....
Ny = r+(l+k)1‘2+(l+k+k2)r3+ ....... n terms

Multiply both sides by (1 — k), we get

(1-kS, =r(1-kK+({(1-k(I+k) 4 (1 — k) (1 +k+k2) P n terms
= r(1 =K+l —K) '+l —k) 1 +.... n terms
= r—rk+r K+ -1 K + ... n terms
= (r+ P n terms) — (rk + PICEr K+ n terms|

r"=1) ke(k"r"=1)
r-1 kr—1

1
Q.4 Sum the series 2+ (1 -1)+ (;j : Jp— to 8 terms.

Solution:

|
2+(1—i)+7+ .......



4 1-7¢ |
16
1+

15
4(16) 15 1

1+i 4(0+D%1-i

51— _150-i) 15

41— " a0+~ 8¢

1

—1)

(1 =1)
= | +i°=2i
1 —1-2i



Q.5 Find the sums of the following infinite geometric series.
: 1 1 1 e L L L
(1) 5725t 125 T e (1) gt gt
o093 2 .
(iii) 4+2+1+3+ ....... iv) 2+1+0.5+......
V) 4+2\2+2+2+ 1+ e (vi) 0.1 +0.05 +0.025 +
Solution:
: 1 1 1
(i) 5+35+ o5t
s
U S R | _ 9
Here a=x. 1—1—5, S, =
5
] __ar
As By = { 7
1 1
o 3 15 1
= 127 5%371
=5 53
o1 11
(i) S+7+g+
1
I A T | 5
Here a = 5. I_l_4X2_2’ B !
2z
) _ A
As S, =1,
1 1
2 2
= l=l=1
=5 3



(iii)

As

(iv)

(v)

As

(vi)

As

3
9 2 3 4 3
Here =73, I'=35=35X5=5. Sg = 1
4
9 9
a4 49 27
S"_l—r_l 2°1°34%3=73
3 3
2+1+05+......

_a1
Ss = 1 —1
. 2
22
4+2\/§+2+\/§+1+ .......
Here a; = 4, r:%gzé, 8. = 7
_d1
S = l—r
4 442 X\/§+1 42 (A2+1)
= — — 2
oL T AR2-1TN2e LT () -
\2
4(2+4/2)
=721 =4(22)
0.1 +0.05 + 0.025 + .......
, 0.05
Here a; = 0.1, 1‘=W=().5, 8 = 7
_a1
S = 1 —1
0.1 0.1




Q.6

i) 1.34 i) 0.7
dii)  0.259 iv) 1.53
(v) 1.159 (vi)  1.147
Solution:
(i) 1.34
134 = 13434343434 .
= 1 +0.34 +0.0034 + 0.000034 + .......
0.34 0.0034
= 1+T901 a = 034, =53 =00,
_,034 034 34 133
=i F1-01 T "t 99 T 1Hg9 T 99
i) 0.7
0.7 = 0777777 .......
= 0.7+ 0.07 + 0.007 + 0.0007 + .......
07 07 7 0.07
= T T="§ =45 ¢ a=07 f=Hr =il
i)  0.259
0.259 = 0.259259259259259 .......
= 0.259 + 0.000259 + 0.000000259 + .......
0.259 0.000259
= 1-0.001 Here a = 0.259, 1= "4559
_ 0259 259
= 7999 < 999
iv) 1.53

Find vulgar fractions equivalent to the following recurring decimals.

1.53 = 1.53535353 ...

= .001



= 1+ 0.53+0.0053 +0.000053 + .......
0.53 | 0.0053
1001 a; =053, 1 ="4753

= 1 =001, n=wx

(v) 1.159
1.159 = 1.159159159 .......

0.159 4+ .000159 + .000000159 + .......

0.159 | 0.000159
= 1-0.001 woap = 0159 1= a5

0.159 159
0.999 = 999

= 0.001

_ 53
— 333

(vi)  1.147

1,147 = 1+ .047+ 000047 + ...
= 1+0.1+0.047 + 0.000047 + .......

0.047
1 -0.001

0.047 0.000047
= 1+0.1+ 0.99 coar =047 r = 0.0047 = 0.001

= 1+0.1+

A LA
= U490
A S 18
= 1T 10% 990
.
= 1+ 7990

[, Mo 1136 568
= 179990 = 990 = 495




Q.7  Find the sum to infinity of the series;

r+1+Krf+(1+k+kKH)r' +..... r and k being proper functions.
Solution:

Given series

r+ (1 +k)1‘2+(1 +k+k2)r3+ .........

S=r+(1+0r+(1+k+k)r + e, to infinity

multiplying by (1 — k), we get

(1-K)Sy = t(1-K+(1-K 1+ + (1=K (1+k+k)r + ... to infinity

= 1r(l -k r+(l- kz) 1‘2+(1 - k3) S to infinity

= r—rk+r K+ - K +..... to infinity
= (r+r2+r3+ ..... n terms)—(rk+r2 K+ kK + n terms
o rk
T l-1r  1l-rk
_rd-kn-rkd-1 kit —rk+ 17 k
- (1 -1)(1-rk) — (I -1r)(1-r1k)
I—0S = r—rk
=05 ="y -
r(l -k
1-05 = 00
S r
(1 =1) (1 —-r1k)
x 1, 1 ; 2y
Q8 Ify=3+7X4+3X + e and 0 < x < 2 then prove that x =
2 4 8 1+
Solution:
_x 1o 13 T,
y =57+yX +8X+ ...... Lo mimity
2
=,
Here 2 =X ;o2 _X2_xX
ere aj = 5 1—5—4.)(—2
2
sousing S, = ¢
X X
_ 2 _ 2 X
y_l 1 ~2-x" 2-x
2% 2
X




(Z2-X)y =X
2y — Xy = X
2y = X+ Xy
2y = x(1+y)

_ 2y
T y+1

2 4 8 3 3
Q9 Ify=§X+§X2+EX3+ ...... and if 0 <x < 5 then prove that x = m%y)

X

Solution:
Given series

7 45 B 3

y = §X+§X +EX & wweus

4 o
2 9% 4’ 3 2
Here ay =3X, =57 ="g X5 =%
3 X
a
using Sw:l——lr
2 2
3X 3X 2%
Y= X T 3-x T3
-3 3
2
Y = 3-2x
y(3-2x) = 2x
3y —2xy = 2x
3y = 2x (1 +vy)
)
=2 +y)

Hence proved.

Q.10 A ball is dropped from a height of 27 meters and it rebounds two third of the
distance it falls. If it continues to fall in the same way what distance will it
travel before coming to rest?

Solution:

Distance traveled in first fall = 27 meters



12 m

2
Height of first rebound = 27 x 3

2
Height of second rebound = 18 X 3

: 18 , 12
Total distance = 27+ 2 — 5 coa = 18 r = 18 =

Wbk

-3

= 27+2X 1—18
3
= 27+ 108 = 135 meters
Q.11 What distance will a ball travel before coming to rest if it is dropped from a

2
height of 75 meters and after each fall rebounds 3 of the distance it fell?

Solution:

Distance of first fall = 75 meters

. - P
Height of first rebound = 75 xz = 30m

S

2
Height of second rebound = 30x3 = 12m

2 24

Height of third rebound = 12 X5 =735 m
. o 24 e
Total distance = 75+ 2| 30+ 12+ 3 oo t0 infinity
- 3 “a =30
= 15+2) —~ 12 2
Z L= FR =%
i L= 5 30 5
- 30
= 7542 §}
.S

150 , ,
= 75+2XT =754+2(50) =754+ 100 = 175 m



A2 Ify = 1+2x+4x" + 8% +......
Q y

(i) Show that x = Zbyl
(ii) Find the interval in which the series is convergent
Solution:
(i) X = 2Ly1
Given

y=1+2x+4x2+8x3+ ..... o0

a
Here a; =1, r = 2x, using S = 1—_11
y=19=y(-2%) =1
y—2xy =
y—1 = 2xy
oyl
X 2y
(i) ¥y = 1+2X+4x" + 8X + wuueee.
The given series will be convergent if
Ir| < 1 vorE2x
= |2x|] < 1
|
= | x| < 3
R |
= -5 <X <5
X X
Q13 Ify = 1+E+Z+ ......

1
i)  Show that x = 2(%)

(ii) Find the interval in which series is convergent.

Solution:

2
X X

(i) y=1+5+z+ ......

Given series



. X X
(ii) y—1+2+4+ .......

The given series is convergent if
If] <1

e 7 = B
6161—2

<1

0o | >

=

= x| <2 = -2<x<2
Q.14 The sum of an infinite geometric series is 9 and sum of sequence of its terms

81
is 5 Find the series.

Solution:
Let the required geometric series is a+ar+a Frar 4o w0
By the given condition
At+ar+ar+ar + ... =9

or —— =9

or a=9(-np .. (1)
also it is given that
2. 22 24 24
A +atr+a T FEAT Fon 0 =

b
a 81
or — =

| -1 5
or 522 = 81 (1=17) oo (2)



Put equation (1) in equation (2), we get
519(1-p]° = 81(1-1)
5x81(1-1)” =81 (1-1)(1+71)
S5(l-1)=1+r

5=-5r=1+r

Sr+r—-5+1=20

(O RS)

4
or—-4 =0 = r=7g = r =

2
Put r = 3 in equation (1), we get

SO
the required series is

2
a+ar+ar +......

e 303(5)03(3) (5 -
L.E. 3+ 3 + 3 + 3

14042, 8
or a2+ +3+9 .......

EXERCISE 6.9

Q.1 A man deposits in a bank Rs. 8 in the first year, Rs. 24 in the second year,
Rs. 72 in the third year and so on. Find the amount he will have deposited in
the bank by the fifth year.

Solution:
Deposited amount is given by
8+24+T72+ ... which is a G.P

Hete aj =8, r=3, n=95, 8s=12

,‘ Car’-1
As Sy = 1
8§ (3= 1)
5= T3
8 (243 — 1)

=" 5 = Rs. 968



Q.2 A man borrows Rs. 32769 without interest and agrees to repay the loan
installments, each installment being twice the proceeding one. Find amount
of the last installment, if the amount of the first installment is Rs. 8.

Solution:
Let a; be the first installment
then a; = 8
= a» = 16 and soon
= f=2 ; 8= 32760
a("—1)

using S, = T
=" 32760 = % =812"-1)
= R _ 2" -1
8
=" 4095 +1 = 2"
= 4096 = 2"
= 2" =2"
= n=12
Now we will find aj»
As a, = ar™’
ap = (8)(2)"
= 8(2)'' 8(2048) = 16384
a;p = Rs. 16384

1s the amount of last installment

Q.3  The population of a certain village is 62500. What will be its population after
3 years if it increases at the rate of 4% annually?

Solution:
Given population = 62500
After first year = 62500 + 4% of 62500
= 62500 + (0.04) (62500) = 65000
After second year = 65000 + (0.04) (65000) = 67600
After third year = 67600 + (0.04) (67600) = 70304
So the population after 3rd year = 70304



Q.4

The enrollment of a famous school doubled after every eight year from 1970
to 1994. If the enrollment was 6000 in 1994, what was its enrollment in 1970?

Solution:
Let enrollment in 1970 = a
Then enrollment in 1978 = 2a

enrollment in 1986 = 4a

enrollment in 1994 = 8a

But it is given that

Enrolment in 1994 = 6000
=5 8a = 6000

8

a = 750

enrollment in 1970 = a = 750
Q.5 A singular cholera bacteria produces two bacteria in % hour. If we start with

a colony of bacteria, how many bacteria will we have in n hours?
Solution:

If at the start

Colony of bacteria = A

After every % hour interval

number of bacteria are

A, 2A, 4A, 8A, 106A, .......

In one hour interval, number of bacterias are

A, 4A, 16A ......... which is a G.P

4A

a; = A, r=K=4, n=n+l

we will find a, 4 | X As A is present already
As ay = aj

Aol = ar

= A" = A4"
= A2 is Answer

= number of bacteria after n hours = 4" A



Joining mid points of the sides of an equilateral triangle, an equilateral
triangle having half the perimeter of the original triangle is obtained. We
form a sequence of rested equilateral triangles in the manner described with

3
the original triangle having perimeter 2 What will be total perimeter of all

triangles formed in this way?

Solution:

(SR RUS]

Perimeter of original triangle =

(SRR OR L]

Perimeter of the second triangle =

(O} NS RPS

Perimeter of the third triangle =

and so on.

We can write them as

2 4 & hich isa G.P
R R which is a G.P.
we have to find the sum of this infinite G.P.
3
- N S
ere a; = 5, 1—3—2,
2
SO using
aj
Se= Ty
33
2 _2_,
T S
Tz 2
= Total perimeter of all the triangles = 3.

Harmonic Progression: (H. P.)

A sequence of numbers is called a harmonic sequence or harmonic progression if the
reciprocals of its terms are in arithmetic progression.



1,3,5.7 arein A.P.
nth term or general term of H.P is given by

1
'd1+(H—l)d

Harmonic Mean

A number H 1is said to be the harmonic mean (H.M) between two numbers a and b if
a, H, b are in H.P

o g 2ab
Also H = 2T h
EXERCISE 6.10
Q.1  Find the 9th term of the harmonic sequence
: 111 I O |
(i) 355577 e (i) 3 > 3,—1 ......
Solution:
o111
(1) 35507 eereses
Given sequence
1 1 1 N
30507 e which is H.P

3.5.7. ... is AP
a1 =3 d=35-=3= 2,
As
a, = a+(n-1)d
ag = a;+8d
= 3+812)=3+16 =19
=1 Oth term of AP = 19

|
— Oth term of H.P = —

19
. -1 -1
(ii) 530" 1.....
Given sequence
-1 -1

5 23 o l ... which 1s H.P



— Dy =By — Ly yaveree 1S A.P
ag=-5, d=-3(-=5=2, n=9, a =7
As
a, = a+(n-1)d
a9 = a;+8d
= —-5+8(12)=-5+16 = 11

1
11
Q.2  Find the 12th term of the following Harmonic sequence.
: 111 .. 121
(1) 2555 g e (i) 35005 e

9" termof HP =

(1) 255§ e

As
a, = a+(n-1d
app = ar+11d
= 2+ (12-1)
= 2+11(3) =2+33 =35

]
=3 12th term of HP = 3¢

35
.. 1 21
(11) 35056

Given sequence
1 2 1
30906 which is H.P
3 2 6 AP
3,5.6...... :



AS

a, = a+(n-1d

app = aj+11d
Caen(d) =3Bl
= 3+ 11 2 —_+2— 5
SO
the 12th term of HP = 39
Q.3 Insert five harmonic means between the following given numbers.
, 2 2 L1 1
(1) -3 and 13 (i1) 4 and 24
Solution:
. 2 2
(i) -3 andE
. ; 2
Let Aj, A>, A, A4 As are arithmetic means between — r and 13
5 13 ,
= —E,A],AQ,A_},AL%A_S,? are in A.P
5 13
6d—E x _ 2
= a) + =5 a = —5
5 13
—§+6d=7
6d—1—3 2
= =5 +5
6d—1—8—9 d—3
=2 =7 = 4=
-5 3 =2
= A1=az=al+d=7+§=7=—l:>H1=—I
A = = 2d—i 2(§)—j 3= - Hy = -2
> = 4ay = a; + —2+ 2—2+——2:> 2 = -
-5 3 -5 9 1
Ay = a4 = a+3d = 2+3(2)= 2+2=2 —% H7,=2
A_.__‘ 4d___5 4(§)_j 6_ Z H_g
4 = a5 = a+ = 5 + y)="7 +6=-5 = 4 =73
-5 3 -5 15 |
As = a5 = a;+5d = 2+5(2)= 5 +5 =5 = H;=5
ired S ar 2 12, dl
= Required HMs are — 1, — : 347 an 3



(ii) 1 and i
Let Ajl. A>. As. Ag As are AMs between 4 and 24
=] 4. A1 As. Ay Ap As, 24 are in AP
ar = 4. a7 = 24,
a;+6d = 24
4+6d =24
6d = 24—4
=% 6d=2():>d=“—§)=¥
A1=d3=d]+d=4+¥=% = H, %
A =a3 = a1+2d = 4+2(&) = 4+2 = 2% =
3 3 3
Ay = a4 = a;+3d = 4+3(¥) =14 = H; = ﬁ
Ay = a5 = aj+4d = 4+4(&) = < +ﬂ = L =
3 3 3
As = a6 = a1+ 5d = 4+5(&) = 4+5—0 = i =5
3 3 3
so the required five H.Ms are
3 3 1 3 3
Q.4 Insert four H.Ms between the given numbers:
(i) % and 2% (ii) % and %
(iti) 4 and 20
Solution:
(1) % and 2%
Let Aj. A>. Az, Ay are four A.M’s between 3 and 23.
= 3. A5 Ao, As, Ay, 23 are AP,

d

l=3- ’d()=23

o],
le

n |,
w|°’

o,
w|”’



(i)

3+5d =23
5d = 20
d =4

A=z =a+2d=3+2@4) =11 = Hy =

Ay=a=a+3d=3+34 =15 = Hz =7z

15
|
Ay =as=a1+4d =3+44d) =19 = H4=E
: 1 | |
sorequired 4 H.Ms are 711" 15° 19
7 7
3 and 11

. 7 11
Let A, A>, A3, Ay are four A.Ms between 3 and =

%, Al As. Az, As, % are in A.P
al:% and a@—%
d]+5d=1_71
%+5d=%
TN
3 8 23 _ 3

735" 35



SO

(1ii)

Az =

Ay =

d4

as

a; + 3d

a1+4d

the required 4 H.Ms are

237 31 39° 47

4 and 20

|
Let Aj, As, Az, Ay are four A.Ms between 1 and 5

1 |
n Al, Az, A}, A4, 2_0 are in A.P

4’
1 |
ap =3 and 4% = 35
|
a1+5d:2—0
1 1
Z+5d=%
| | 4
S =735-3="20 = 10
.
d=-535
1 2 21
A1=a2=a|+d=Z% T)()j |
I 2 1 4
Ay =a3=ar+2d=3+2(-35) =713
| 2 1 6
| 2 1 8

so the required four H.Ms are

100

100

100

100

21

?

17

>

13

2

3 %(i)_i 24
—gtolas ) S gty <
LRy 2,0,
=7%7%\35) T 7735 7

35
47

%i

1

100

13
100

= 100

39

35
47

100
17

100

100
9



1 S
Q.5 If the 7™ and 10™ terms of an H.P are 3 and 37 respectively, find its 14"

term.
Solution:

7th term of HP =

7th term of A.P =

10th term of H.P

10th term of A.P

I
|
I
oo

= a; + 6d

I
o W
—_

—_

et

——

ag+9d=— .. (2)

—~

subtracting (1) from (2), we get

2 .6
Bl

3d = 5

o

2
Put d = s in (1), we get

e 2,
d) + ig = s

I ER
d]+5—.

Asin A.P
ajg = a;+ 13d

2
g H(g]
g %6 2
5

5 5

5
1/ th . ~ ot — -_
= 14" term of the given H.P )



1 1
Q.6  If first term of an H.P. is -3 and fifth term is 5 Find its 9th term.

Solution:
. |
1" term of H.P = -3
I"termof AP = —3 = a;

5" term of H.P

5" term of AP
As as = a; +4d
S=-3+4d

543 =4d = 8=4d =8 = |d=2

50 9™ term of A.P

ag = a;+8d
= —3+8(2)
= 13
and 9th term of HP = %
Q.7 If 5 is the HM between 2 and b. Find b. (Lahore Board 2007, 2010)

Solution:
If H is H.M between a and b

then
N— 2ab
T a+b
but here 5 is the H.M between 2 and b.
;_22b
= -7 2+b
s . 30
i “ T 2+b

=" 5(2+b) =4b
= 10+5b—-4b = 0

= 10+b=0 = b=-10



1
Q.8 If the numbers K’ 2k +1° 4k_q are in harmonic sequence. Find k.

(Lahore Board 2003, Gujranwala Board 2007)

Solution:
As 1 | | v iy, LD
> k' 2k+1° 4k—1 WA
= k, 2k+ 1, 4k—1 arein A.P
= 2k+ 1 -k =4k—-1-2k+ 1) common difference should same
= k+1 =4k-1-2k-1
= k+1 =2k-2 (B)
= 2k—=2-k=1 =0
= k-3 =20
=
n+1 n+1
Q.9 Find n so that Al 4 bt may be HM between a and b.
(Lahore Board 2003)
Solution:
As harmonic mean between a and b is given by
_ 2ab
~a+b
therefore
at1+1 +bn+] 2ab
an + bn = a+b
= (a+b)@ " +b""") = 2ab @@" +b"
— an+2_|_abn+l_I_ban+1_|_bn+2 — 23“+1b+2ab”+]
— an+2+bn+2 _ an+1b_|_abn+1
— 'dn+2—'dn+1b= abn+1_bn+2
— a“+1(a—b)=bn+l(a—b)
— an + 1 _ bn + 1
an +1
= b“—” =1

= B
+ Ol
~

I
.

U

U
I
|



Q.10 az, bz, ¢~ arein A.P. Show that b + ¢c,c+a,a+b arein H.P.
(Gujranwala Board 2004)

Solution:
Given that az, bz, ¢ in AP,
—% b>—a’ = ¢ —b (1)
To show that b+ c¢, ¢ + a. are in H.P we have to show that
1 |

i ; are iIn A.P
b+c¢c’ ¢c+a’ a+b

For this we will show that

I L I
c+a b+c¢c " a+b c+a

b+c—-c—-a _ c+a—-a-b
OF (c+a)(b+c)  (a+b)(c+a)

b—a_c—b

b+c¢c  a+b

(b—a)(b+a) = (c—b)(c+Db)

b2_a? = 2_12

which 1s true from (1)

1 1 L
= b+c’ c+a’ a+b ACMA
= b+c.c+a.,a+b arein HP

4
Q.11 The sum of the first and fifth terms of the harmonic sequence is 75 if the

1
first term is 2 find the sequence.

Solution:
Given that
11 4
aas 7
1 1 4
or ;+a1+4d=7 ......... (1)
1 | 4
also ;+2+4d =7

Put this value of al in equation (1), we get
1 1 -4

2torad T 7




= 2+4d T

I
= 2+4d T 14
4d = 12

so required H.P is
1 1 1
E Tar+d T ar+2d°
11 I

272437 2423)

= My Y @ % s

Q.12 1If, A, G and H are arithmetic geometric and harmonic means between a and
b respectively. Show that G* = A H.

Solution:

As A, G, H are arithmetic, gecometric and harmonic means between a and b.

a+b 2ab
= A=_—,G=i\/a_b,H=m

and AH =

— AH =G> or G = AH.
Hence proved.
Q.13 Find A, G and H and show that G* = A.H. if

(i) a=-2,b=-6 (ii) a=2Db=4i
i) a=9 b=4
Solution:

(i) a=-2,b=-6
atb -2+-6 8

AM. = 7 = 5 —§=_4
G = Jab = £/(=2) (- 6) = £+/12

2ab 2(=2)(=6) 24
HM. = =% =-3

a+b -~ —-2+(-6) -8
Now AH = (—4)(=3) = 12 = G°
=" GQ:AH



my a=21,b=4a

a+b 2i+4i 61 3
2 T 2 T =4

G = +fab = £+[(20) (4i) = /8" = £4/=8

A =

b _ 2ab 220 4) 1610 8.
T a+b ~ 2i+4 ~ 61 3!
. 8. ) : p)
Now A.H=31X§1=81 =-8=0

= G2=AH

(ifi) a=9 b=4

a+b_9+4_ﬁ
2 7 2 T2

G = ++fab = £1J(9) @) = £/36 = +6

2ab 2N H 72

A =

H=%%b~ 9+4 =~ 13
H=2 2223 =¢
Now =75 .73 =30 =

— G’ = AH.
Q.14 Find A. G, H and verify that A<G<H (G > 0)if

- R
(1) a=2 b=38 (ii) a_—s,b__5
(Lahore Board 2008)
Solution:
(i) a=2 b=2§
W a+b 2+8 10
AS A = B = ) = > —

G = £/ab = £1/2) 8) = £[16 = 4
= G =4 = G >0

2ab _2(2)(8)_3_2_&
a+b  2+8 10 5

H =

16
Her65>4<? = A>G>H



. -2 -3
(i) a=75, 3
2.8 248 10
] _a+b_S 5_ 5 _i_g_
As  AsSTHTETZ mTg =3 E=3=l
2\(8Y _ (16 4
G = +fab = (5](5]_\/75_5 2G>0
4
G=5
()0 2
H_Qab 5)\5/) 25 32 5 16
a+b 28 1072510 T 25
5%5 5
| 416
Here +1>5>25 = > G > H.
Q.15 Find A,G,H and verifythat A < G < H (G < 0) if
(1) a=-2,b=-8 (Lahore Board 2009)
—2 -8
(ii) a=?,b=?
Solution:
(i) a=-2,b=-8
] _a+b -2-8 10
As A = 5 = 5 =5 = -5
G=-ab=-=2)(-8) =-l6 =-4 = G<O
po2ab 2628 32 16
“a+b T -2-8 T 10~ 5
|
Here —5<—4<—?6
= A < G < H.
. -2 -8
(11) a—S,b—S
28 -2-8 -—10
a+b 55 5 5 -2
As A = B = ) = > = 2 =2=1



—2\( -8 16 4 _
G:‘\/a_b:\/(S)(s):— 2S=_S ):IG>U
(3)() 3
o2 T\TSI\T5) 25 3 5 -6
“a+b - 28 T~ -10-"25%107 25
7575 5
H | 2 16 A G H
cre — <—5<—25 = & e .

9
Q.16 If the H.M. and A. M. between two numbers are 4 and ) respectively. Find

the numbers. (Lahore Board 2003, 2007)
Solution:

Let a and b are required numbers

then by given conditions

a+b 9 ,
e a+b =9 ... (1)
and azibb:
2ab = 4 (a+Db)
2ab = 4a+4b (2)
from(l) a=9-b ... (3)
Put a = 9-Db in(2), we get
= 209-b)b =409-b)+4b
=  18b-2b" = 36—4b+4b
=  18b-2b" = 36
=  9b-b" = 18
= b -9h+18=0
= b —6b-3b+18 =0
= b(b-6)-3(b-6) =10
=5 (b-6)(b-3) =0
= b=6 o b=3

Put b = 6 inequation (3), we get

a=9-6=23
Put b = 3 inequation (3), we get
a=9-3=2¢6

so the required numbers are 3,6, or 6,3



16
Q.17 If the (positive) G.M. and H.M. between two numbers 4 and 5 - Find

numbers.
Solution:
Let a and b are required numbers
then by given conditions
Jab=4 = ab=16 = G>0 ... (1)

and 2ab 16
aH a+b 5

10ab = 16 (a+b) ... (2)
From equation (1)

16
a=" (3)

Put (3) in (2), we get

16 16
IObb= 16(b+b)

16
10 = b+b

Multiplying by b, we get

10b = 16+ b’

b~ 10b+ 16 = 0
b*—8b—2b+ 16 = 0
b(b-8)-2(Mb-8) =0
(b-2)(b-8) =0
b=2 o b=28

Put b = 2 inequation (3), we get

o 16
a="5 =

O R 2 e

8
Put b = 8 inequation (3), we get
16
a="g = 2

So the required numbers are 2,8 or 8§, 2.



1 4 1
Q.18 If the numbers 3531 and 36 are subtracting from three consecutive terms

of a G.P., the resulting numbers are in H.P. Find the numbers if their
o L
product is 27
Solution:

d : " ; 5. 3
Let 7, a, ar are required term of G.P. then by given condition

: 3 _ L 1
a.ar =55 = & =57 = |a=3

and S it bt gl H.P
1
3

Put a=

11 r '
3r 2°3 7 21°3 36 are in H.P.
3

. 12r—1 )
6r * 21° 36 are in H.P.

61 36
T Tor -

6r 36
2 3rt12r— 1
2
6r 36
=2 3T 12— 1
3r 18
=23t ir-1
36"~ 3r+ 36— 54r
o 2-=-3n(2r-1)
3617 — 571 + 36
(2-3r)(12r—1)
7231 (12r— 1) = 361" - 57r + 36
7 (= 36" +27r—2) = 361" — 57r + 36
~ 252" + 189r — 14 = 361" —57r + 36
28817 — 2461 + 50 = 0
2 (144r" — 123r+25) = 0
1441 — 123r+25 = 0
14417 —48r —75r+25 = 0

are 1n A.P.

U

7 =

R L O L



— 48r(3r—1)-253r—-1) = 0

= (3r—1) 48 —-25) = 0
25

or I'=4_8

|
,1=3then

= r =

When a =

oo
I

W [—
O =

I
i
o

I

| —
o
f—t
Il
I | =

W W]— L= W=

25

When a f = 43

09 | =

1
a_ 3 16

1 :
r- 257250 273 AT 3487 144
48

So the required numbers are

L1161 25
L3.9 O 253744
FORMULAE FOR THE SUMS

L+2+3+....... +n = Zk=n(n—+l)

n
P4 27437+ +n® = > k2=n(n+l)6(2n+l)
k=1

3

n , 2
P2’ +3+ +n = Z k' = nin+1)
Z, -
EXERCISE 6.11

Sum the following series upto n terms.

Q1 1Ix1+2x4+3x7+......

Solution:
ap of 1.2 3, ....... IS n X oa, =a+(n-1d

and a, of 1,4,7,....... is 1 +(n—1)(+3) = 3n—2 so nth term of the given series 1s
T, =n(3n-2) =3n°-2n = Ty =3k -2k



Let S, 18 the required sum then

Sh = Th+To+....... + Ty

= > (3K -2k
k=1

n n
= Y 3k- Y %
k=1 k=1

n n
=3 > K-2 Y k
k=1 k=1

%n(n+1)(2n+1)_ nn+1)

- 6 2
_ nn+1)2n+1) 2n(n+1)
- 2 B 2
. %[2“1—21

1
= H(HTJF)[ZH—I]
_nm+ D @n-1)
- 2

n 2
= 2(2n -n+2n-1)

= %(2n2+n—1)

Q2 1Ix3+3x6+5x9+......

Solution:
a, of 1,3,5,....... s 1+(n-1)(2) =2n-1
a, of 36,9, .......1s 3+(n-1)(3) = 3n

so nth term of the given series is
T,=C2n-1)(3n) = 6n°—3n = T, = 6k”—3k

Let S, be the required sum



= Y (6k-3K)
k=1

n n
=6 > k-3 2 k
k=1 k=1

6n(r1+l)(2n+1)_3[1(n+1)

B 6 ; 2
_2nm+DH@n+1) 3nn+1)
B 2 2
_ n(r12+ 1) (4n+2-3] = n(n+1?2(4n—1)
Q3 1x4+2x7+3x10+.........
Solution:
a, of 1,2, 3, ....... 1S n
a, of 4,7,10, ....... s 4+(n—-1)3) = 3n+1

nth term of the given series is

T, = n3Bn+1) = 3112+n
and Ty = k(3k+1) = 3k +k
Let S, be the required sum

= Sn = Tl +T2+ ....... +Tn

I
=
W
~

(3
+
i



nn+1)2Z2n+1) nn+1)
3 +

6 2
nn+1)2n+1) nn+1)
= 2 N
nn+1)
= " 5 [2n+ 1 + 1]
nn+1)2n+2) 2nn+1)mn+1) 5
= 5 = > =n(n+1)
Q4 3Ix5+5x9+7x13+.......
Solution:
a, of 3.5.7,....... s 3+(n-=1)(2) = 2n+1
a, of 5,9 13, ....... s St(n—-1)4) = 4n+1
so nth term of the given series is
T, = Qo+ D)@n+1) = 8n” +6n + |
and T, = 8k*+ 6k + 1
Let S, be the required sum
= So = T1+TH+T3+....... + Ty
n
= Z Ty
k=1
n
= D (8K +6k+ 1)
k=1
n n n
= 8k + 6k+ >, 1
k=1 k=1 k=1
n n n
=8 X k+6 D, k+ X |1
k=1 k=1 k=1
nn+1)2n+1) nmn+1)
= 8 +6 +1n
6 2
dn(n+1)2n+ 1)
= 3 +3n(n+1)+n

dn(n+1)2n+ 1)

3

.
+3n"+3n+n



1(4n+4) (Z2n+ | >
= n (a1 ;([ )+3n‘+4n

l[(411+4) Cn+ 1) +9n+ 12}
I
3

1 » ]
= %[811"+12n+4+9n+12]

n__»
= ;[811‘+21n+1()]

Q5 1P+3 45+ e (Lahore Board 2006)
Solution:
a, of 1,3,5,....... s 1+n-1(2) =2n-1

nth term of the given series is
Ty = Cn—1) = 40" —4n+ 1
and Ty = 4k’ —4k+
Let S, be the required sum

=5 Sp = T1+THh+T3+....... + Iy
n
= Z Tk
k=1
n
= > 4k —4k+ 1)
k=1
n n n
= D> 4k - D dk+ D
k=1 k=1 k=1
n n n
=4 2 K-4 2 k+ 2 1
k: k=1 k=1
_ 411(n+1)(2n+1)_4[1(n+l)_|_[1
6 p)
2 +1)(2n+ 1
_ A0in ;(“ L anma 4
2 +1)(2n+ 1
_ n[ nin ;(“ )—2([1+1)+1}
2m+DH2n+ 1) -6+ 1)+ 3
= 1 P
3

n o)
= g[4n‘+6n+2—6n—6+3]

n 3
= Fl4n - 1]



Q6 2°+5 +8 + e
Solution:
a, of 2,5,8, ....... s 2+n-1)3) = 3n-1

nth term of the given series is
T, = Gn—1)" = 9n" —6n+ 1
and Ty = 9k — 6k + 1

Let S, be the required sum

= So = T1+To+T3+....... + T,
n
= Z Tk
k=1
n
= > 9K -—6k+1
k=1
n n n
= > 9%k - > o6k+ > 1
k: k: k:
n n n
=9 >, k-6 2 k+ 2, 1
k=1 k=1 k=1
On (n+ 1) (2n+ 1) nn+1)
= 6 B p *+n
3 1) (2 |
= nLo 2)( nr )—3n(n+1)+n
= %[3(n+1)(2n+l)—6(n+1)+2]

= %[6n2+9n+3—6n—6+2]

n )
=5 [6n” + 3n—1]

Q7 2x1’+4x2°+6x3 +.....
Solution:
a, of 2.4.6, ... is 2+(-1(2) = 2n

a, of 1,2,3, ....... 1S n



and

nth term of the given series 18

T,
Tk

2n (n)2 = 2n’

2K

Let S, be the required sum

= Sp = T1+Th+T3+....... +T,
n n
= > Ti= Y %
k=1 k=
n 2
n(n+1
=2 2 kg=2[ 3 t
k=1
B 2[12 (n+ l)2 _ nz(n+1)2
- 4 B 2
Q8 3Ix2+5xF+7x4 + ...
Solution:
a, of 3,5,7,....... s 3+(n-01(2) =2n+1
an, of 2.3, 4, ....... 1s n+1
nth term of the given series is
To= 2o+ D (n+ 1) =20 +50° +4n+ 1
and Tk = 2k + SK* + 4k + |

Let S, be the required sum

Sy =

=

T)+To+Ts+....... + T,
n

> Tk

k=1

n
> 2K 45K +4k+ 1)
k=1
n

n n n
Y 2+ Y 5K+ D 4k+ >, |
k=1 k=1 k=1 k=1

n n n n
2 Y K+5 Y K+4 D> k+ 2 1
k=1 k=1 k=1 k=1



_ 2[n(n2+l)J +Sn(n+1)6(2n+I)+4H(n2+l)+n

n“(n+1)Y° Snn+1)2n+1)
= 5 + 6 +2n(n+1)+n

n’ (n2+2n+ 1) 5n (2112+311+ 1)
= _ + +2n(n+1)+n
2 6
n 2 2
= 5[311(11 +2n+ D+5C2n +3n+ D+ 12(n+ 1) +6]

n

= 5[3n3+6nz+3n+ 10n”" + 150+ 5+ 120+ 12 + 6]

1 9]
= ¢ [3n"+ 160" +30n + 23]

Q9 2x4xT7+3x6x10+4x8x13+.......
Solution:

a, of 2,3,4, ....... Isn+1

a, of 4,6,8, ....... is4+(n-1)2 = 2n+2

a, of 7,10, 13, ....... s 7+(n—1)(3) = 3n+4

nth term of the given series is
T, =n+1)2n+2)3n+4) = 6n° + 20n% + 22n + §
and T, = 6k’ +20k” + 22k + 8

Let S, be the required sum

=" S, = Ti1+THh+Ty+....... + Ty

n
> 6k +20k% + 22k + 8)
k=1

n n n n
o6k + Y, 20K+ Y. 22k+ D, 8
k=1 k=1 k=1 k=1
n

n n n
6 Y K+20 > K+22 Y k+ Y 8
k=1 k=1 k=1 k=1



2 2
n(n+1 + 1) 2n+ 1 + 1
_ g+l 7 ) oo 35( i )+22“(“2 ) 4 8n

3n° (0 + [+2n) 10n(n+1)2n+ 1) ,
= 5 + 3 +1In(n+ 1)+ 8n

T3+ 1+2n) 10(2n°+3n+1)
= n > + 3 +

11(n+1)+8}

Ton @M + 1 +2n)+20 (20" +3n+ 1) + 66 (n + 1)+48J
6

I
=

[9n® + 9n + 18n” + 400 + 60n + 20 + 661 + 66 + 48]

I
oY flmt

[on® + 58n” + 135n + 134]

I
B

Q10 1x4x6+4x7x10+7x10x 14 + .......
Solution:
a, of 1,4,7,....... is l+(n—1) = 3n-2

a, of 4,7,10, ....... is 4+(m—1)(3) = 3n+1

a, of 6,10,14, ....... is 6+Mn—1)4) = 4n+2

nth term of the given series is

T, = Bn—-2)3n+1)@n+2) = 360" +6n° — 14n—4
and Ty = 36k +6k”— 14k — 4
Let S, be the required sum

= Se = T+ +T3+....... + T

n
= > (36K’ +6k”— 14k — 4)
k=1

n n n n
=36 >, K+6 2 kK-14 > k-4 > k
k:l k:l k:l k:l

n® (n+1)° OFD @+ D) onm+l)

= 36 1 + 6 5 n

= 9n° (n2+ 1 +2r1)+11(2n2+3n+ )=7n(n+1)—4n



n[9113+9n+ 18n2+2n2+3n+1—7n—7—4]
n [9n” + 200" + 5n— 10]
QIl 1+ +2)+(1+2+3) +eeeuueeen

Solution:

nth term of the given series is

| 1 >
Ty & 1+2+F3+F i n=n(n—+)=—(n"+n)
2 2
|
and  Tp = 5(k +Kk)
Let S, be the required sum
= So = T1+THr+T3+....... + T,
n
- Z T
K =
noo
= D> 5k +k
k=1 .
1 n k2+l n )
2k=1 2k=1
_Inm+D@n+D) I nm+1)
=2 6 9 g
_ ln(n+1)[2n+l IJ
=2 2 3 7
_ n(n+1)[2n+l+3}
B 4 3
_nn+1) (Zn+4) _nm+(n+2)
- 4 3 - 6
Q12 P+ +2)+ (1P +2*+3) + ...

Solution:
nth term of the given series is

> nn+1)@2n+ 1) 1

Ty

Il
+
b
+
'S

r

+

....... n = 6 =g (2n

3 2
+ 3n" +n)



and T =

Let S, be the required sum

= Sq

QI3 2+2+5+2+5+8)+

Solution:

b [ —

T1+T2+T3+

2k’ + 3k + k)

>N —
[

o
-~
=
—

on

[958}

+

L8
-~
=
—

o

(8

+
-~
=
—

o
I

1_2r12(11+1)2 3n(n+1)(2n+1) n+1)
6| 4t 6 2
I[n@+1)’ n@+DH@n+1) nm+1)
oL 2 * 2 T
1(n+ 1
% [n(n+ DH+Cn+1)+1]
| 5
n(nl;r )[n‘+n+2n+l+l]
nn+1) »
B [n”+ 3n+ 2]
nn+1) >
B [n"+2n+n+ 2]
|
0D [+ D+ )]

n(n+ 1)2 (n+ 2)

12

nth term of the given series is

T, =2+5+8+

Using S,

T,

[2a, + (n—1)d]

s2+a-no)

n
SBn+1] =

~

ro [ —

(3112 + n)

}

|



Let S, be the required sum

=. Se = T1+THh+Ty3+....... + Ty

=53 §}18+ §} k}

n(n+1)(2n+1)+n(n+l)

6

|

_n(n+1)(2n+1)+n(n+l)

2

i\

2

1

2L

Il n(n+1)
5?[2n+1+1]
1

4

n

nn+1)2n+2)

>

(+DH@m+1)  n@+1)

B 2 B 2
Q.14 Sum the series.
i) 1P-22+3F-4+.... (2n - 1)* - 2n)*
i) 1I’-3+5-7+.. (4n - 3)* - (4n - 1)°
e 1P 1P427 1242743
(ifi) 1Tt 3 * 3 * s + to n terms
Solution:
i) 1P-22+3-4+.... 2n-1)* - 2n)*
As T, = 2n- 1)2 - (2n)2 = 4n° —4n+ 1 —4n’
= —4n+1
Ty = —4dk+ 1
Let S, be the required sum
= Soe = T1+Th+Ty+....... + T
n n
= D Ti= D, (—4k+1)
k=1 k=
n n
= —4 Z + Z |
k=1 k=1
nn+1)
= —4 5 +n=-2nn+1+n

= _20°—2n+n=-2n"—n = -n(2n+1)



() 1°=-3+5-7+........ (411—3))2—(411—1)2
T, = 4n-3"—@n-1)> = 16n°—24n+9— 16n° + 8n— |

= —16n+ 8
Ty = — 16k + 8
Let Sy be the required sum
= Se = T1+To+Tz+....... + Ty
n n
= 2, Ti= D (-16k+8)
k=1 k=1
n n
= —16 D, k+8 X 1
k=1 k=1
nn+1)
= —16T+8n
= —8n(n+1)+8n = —8n°—8n+8n = — 8n°
e 1212428 1242743
(i1i) 1t 3 3 + eeeeee to n terms
T, = —[1 +2T 3 + 10
_ rll[ HH)@QHH)J é(2n +304+ 1)
Tkzé(2k2+3k+l)
Let S, be the required sum
S, = T1+THh+Tz+....... + T,

n

Z Tk_6 Z (k% + 3k + 1)

1 n n n
2
=g|2 2 K+3 2 k+ 2 1
| k=1 k=1 k=1

~

1 nn+1)2n+1) nn+1)
= 6 6 +3 5 tn
1 _Zn(n+1)(2n+l)+9n(n+I)+6n}
6L 6

n

= — 202 +3n+H+9(+1)+6]

= — [4n° + 150+ 17]



Q.15 Find the sum to n terms of the series whose nth terms are given

(i) 3P +n+1 (i) n’+4n+1
Solution:
(i) 3n+n+1

Ty = 3112+n+1
Ty = 32 +k+ 1

Let S, be the required sum

=5 So = T1+Tr+T3+....... + T,
n n
= Z Tk= Z (3k2+k+1)
k=1 k=1

n n n
=32 k2+2 k+2 1
k=1 k:l k:]

nn+1)@n+1) n(n+1)
= T 6 + > +n

nn+1)2n+1) nn+1) 2n
= 2 T g taog

[m+ D Cn+ D+n+1+2]

= 5 [2n" + n+2n+ 1+ n+3]

[2n2+4n+4] = n(n2+2n+2)

[\

(i) n’+4n+1
As T, = N +4n+ 1
T = k™ + 4k + |
Let S, be the required sum
=1 So = T1+To+Tz+....... aal &

n n



Il Il Il
Y K+4 Y k+ > 1
k:] k=l k=l

nn+1)2n+1) nn+1)
+ 4

= 6 2 *tn
+1)(2n+1
_ Bl )6(“ L onma an

[+ DHCn+ D+ 12(n+1)+6]

[2n2+3n+ 1+ 12n+ 12 + 6]

SNBE ONB

n > .
= 6 [2n" + 15n + 19]

Q.16 Given nth terms of the series. Find the sum to 2n terms.
i) 3n*+2n+1 i) n’+2n+3
Solution:
i) 3n’+2n+1
As T, = 30 +2n + 1
T = 3k +2k + 1
Let S, be the sum of n terms
Then S, = T1+To+Tz+....... + Ty

n
Y Te= D Gk +2k+1)
k=1 k=1

n n n

=3 > K+2 Y k+ > 1
k=1 k=1 k=1
nn+1)2n+ 1) nn+1)

= 6 + 2 5 +1n

nn+1)2n+1) 2n(n+1)
= 5 + 5 +n

[+ Do+ D+2m+ 1)+ 2]

[207 +3n+ 1+ 20+ 2+ 2]

|
212 2B B

[20° +50+5] (1)



To find sumup to 2n terms

=5 put n = 2n in(1)
2 >
Sa = 5 [2(207 +5 @0 +5]

= n[8n”+ 100 + 5]
(i) n'+2n+3
As T, = n +2n+ 3
Ty = kK’ +2k+3

Let S, be the sum of n terms

— Sh = T1+Th+Ty+....... + T,
n n
= Y Te= X (K +2k+3)
k=1 k=1

:Zk+22 k+%21
k= k=1

[n n+1)} nn+1)

= f+3n
n’ (n+ 1)“

=g +n(n+1)+3n

= ?—1 [0+ 1+20)+4 @+ 1)+ 12]

= % [0’ +n+20" +4n+4+ 12]

- % 4202 +50+16] e

To find sum of 2n terms of the given series

Put n = 2n in (1), we get

Sy, = % [2n)" +2 (2n)* + 5 (2n) + 16]

= % [8[13 +8n” + 10n + 16]

n (41‘13 +4n° + 5n + 8)



Chaprer

SEQUENCES AND SERIES

MULTIPLE CHOICE QUESTIONS

(3)

If'a; and d are first term and common difference respectively of A.P then nth term

of A.P:

(a)  ay=a +(n-1)d (b)

() an=a+(n-2)d (d)

| .

3 g g is a/an:

(a) Arithmetic progression (b)

(c) Harmonic progression (d)

The Sthtermofthe G.P 3,6, 12,......... is:

(a) 15 (b)

(c) 2 (d)

Ifan=(-1)""(n— 7) then a; =

(a) 3 (b)

(c) -5 (d)

A geometric mean between *a’ and “b’ is:
atbhb ,

(a) 5 (b)

(¢c)  +-fab (d)

an=a; +(n+ 1)d
_ar
1 +(n-1)d
[Lahore Board 2005]

dn —

Geometric progression
None of these
[Lahore Board 2005]

48
[Lahore Board 2005]

4
None of these
[Lahore Board 2005]

atbh
2ab.
a+b
[Gujranwala Board 2005]



(6)

(7)

(8)

(9)

(10)

(11)

The formula for the sum of ‘n’ terms of an A.P 1s;

! .

(@) 5 {2a+(n+a)d) (b)
n ) .

() 51i2a +(n-1)d} (d)

3+6+-9+......... 3n =

, n(n+ 1

(a) f) (b)

o 2Zn(n+ 1) ,

(c) 3 (d)

The series 3 +33 +333+......... 1s:

(a) Arithmetic series (b)

(c) Harmonic series (d)

n _ :
5 tar +(n-1)dj
n ,

5 tar—(n—1)d}

[Gujranwala Board 2005]

In(n—1)
2
2n(n—1)
3

Geometric scries
None of these
|Gujranwala Board 2005]

. 1 .
The nth term of'an A.P is 5 (3 — n) the first three terms are:

() 3,21 (b)
(c) 1,2, 1 (d)

The geometric means between 2 and 4 are:

(a) 82 (b)
(© =22 (d)

Infinite geometric series 1s convergent if:

(a) r| <1 (b)
(c) Ir| =1 (d)

1
The A.M between A and b 1s:

. at+tb
(a) ab (b)
o 2ab ,

1,2,3
1
1, 5> 0
[Gujranwala Board 2006]
+ 4“\,'|"E
T 3'\.|{E
|Gujranwala Board 2006]
Ir] =1

All of these
[Gujranwala Board 2006]

None of these

[Gujranwala Board 2006]



(13)

(14)

(16)

(17)

(18)

(19)

AxH =
(a) ab (b)
(c) ath (d)

Ifa, A. bare in A.P then 2A is:

(a) a-b (b)
(c) a+b (d)
n(n+1)>

3 .
(a) P+22+33+......... n’ (b)
(c) 1 +2+3+......... n (d)

nth term of G.P is:

(a) ar” (b)
o a .
€ (d)

2ab
None of these
[Gujranwala Board 2006]

a+b
2
b —d
[Lahore Board 2006]
1P+22+32+......... n’

None of these
[Lahore Board 2006]

ar

® %

|Lahore Board 2014, Lahore Board 2006]

A.M between 4 and 8 is:

(a) 4 (b)
(c) 0 (d)

Geometric mean between 2a and 2b is:

(a)  +-/ab (b)
(¢c) +2:Jab (d)

h

|[Lahore Board 20006]

4ab
atb
a+b

4ab

[Gujranwala Board 2007]

The sum of an infinite geometric series with common ratio ‘r” exists only if;

(a) —1=r=1 (b)
(c) r<=-—1.,r=1 (d)

-1<r<
r=+1

[Gujranwala Board 2007]



(20)

(22,

(23)

(24)

(26)

n
YK =

k1
nint I)n-+2)

(a) — A (b)
_ (2nt 1}n+ 2)n .
(c) 6 ()
IMan: = 2n— 5 _ats nth term 1s:

(a) 2n+ 1 (b)
(c) 2n-2 (d)

Geometric mean between =27 and 8/ 1s:
(a) + 4 (b)
(c) + 2 (d)

Harmonic mean between 3 and 7 1s:

| N

(4) (b)

[

th

(c) (d)

Arithmetic mean between +2 and 3+/2 is:
(a) A2 (b)
(c) O (d)

nn - 1)2n 1)
(§)

[ n(n NG

[Gujranwala Board 2007]
2n 3
2n—=8

|Gujranwala Board 2007]
+4
+ 67

[Gujranwala Board 2007]
21
5

|Gujranwala Board 2007]
22
3

[Lahore Board 2014, Lahore Board 2007]

Harmonic mean between a, b is:

ab
(a) a+b (b)
. 2ab .
() a+b (d)

a+b

ab
a—b
ab

|[Lahore Board 2007-08-09, Lahore Board 2015]

. n :
[finan AP a, -~ o then ay 1s equal to:

(a) (b)

(d)

od | s s

(c)

O s

[Lahore Board 2007]



(28)

(30)

—_
fad
[

—

—
lad
1 )

—t

Geometric mean between 2 and 8 is:

(a) +2 (b) +8
(c) +4 (d) + 16
[Lahore Board 2007]
Y k -
k=1
_ nn+ 1)
(a) k (b) ,,
k(k — 1
(C) ¥ (L” k"

|Lahore Board 2007, Gujranwala Board 2008]

Common difference ot 'the AP 17, 13.9,......... equals:
(a)y 4 (by 4
(c) 30 (d) [

|Lahore Board 2008]
No term in G.P is:
(a) 3 (b) 2
(c) | (d) 0
[Lahore Board 2008-09]

If nth term of the A.P is 3n — | then first term equals:

(a) 1 (by 4
(c) 2 (d) 4
[L.ahore Board 2008]
The sequence 3. 6. 12, ......... 18
(a) AP (b) G.P
(c) H.P (d) Finite
|Lahore Board 2008]
L +2-3+4+......... b n equals:
(a) n(n?— 1) (b) M
n+ | n(n - 1)

(_ C } 3 { ‘d } 3



(35)

(36)

(37)

(38)

Ita,=(n~+ 1)a,,a = Ithena is:

(a) -3 (by 3
(c) 2 (d) 2
[Gujranwala Board 2008]
. 111 ,
Common difference of harmonic sequence 305 g 18:
2 _ 2
@ 73 (b) 3
|
(c) 2 (d) 5

[Gujranwala Board 2008]

The geometric mean between | and 16 is:
(a) -4 (by 4

1
o
[Gujranwala Board 2008, Lahore Board 2015]

(cy +4 (d)

A.M between a and b is:

(@) a’\\;zb (®) a ; b
(c) \f:b (d) atbh
[Gujranwala Board 2008]
InGP3,6,12,......... common ratio ‘r’ equals:
(a) 3 (b) 6
(c) 2 (d) %

|Gujranwala Board 2008]
An infinite arithmetic series consisting of non-zero terms is:
(a) Convergent
(b) Divergent
(c) Neither convergent nor divergent
(d) Oscillatory
[Lahore Board 2009]



(40)

(41)

(44)

(46)

The product of n geometric means between a and b equals ——  where A, G,
H have their usual meanings:

(a) A" (b) H"
(c) G" (d) nG

[Lahore Board 2009]

Ifa,>=3n-11.then 5th term is:

(a) - (b) 7
(c) 10 (d) 13
[Lahore Board 2010]
Let H be H.M between a and b thenn =
a"+b
(a) 0 (b) 1
(c) % (dy -1
[Lahore Board 2010]
The next term of the sequence 7,9, 12,......... 1s:
(a) 16 (b) 15
(c) 14 (d) 18
|Gujranwala Board 2010]
G.M between 27 and 8i 1s:
(a) +4i (b) +4
(c) A (d) 4
|Gujranwala Board 2010, Lahore Board 2015]
Sum of the series 1° + 27 + 34+ ... up to n terms =
(@) n(anr 1) (b) [“(_Hz— 1)}2
©) n(n - l_gln +1) ) 11{;113*-* 1)
|Lahore Board 2010-11]
AMbetweenx —3and x +5=
(a) x+1 (b) x— 1
(c) X—3 (d) X+5

[Gujranwala Board 2011]



(48)

(49)

(50)

Ifa, A, bare in AP then 2A =

v athb _
(a) ) (b)
(¢c) a-b (d)
20thtermof 1 +3+5+......... 1s:

(a) 38 (b)
(c) 40 (d)

(a) +24/2i (b)
(c) + 2i (d)

The 3rd term of sequence a, = (—1)" (n— 7) 1s:

(a) 8 (b)
(c) 4 (d)
o . x x* X .
lhcserlcsl+_;+z+§+ ......... 18:
(a) Arithmetic (b)
(c) Convergent (d)
a7 of the sequence 2, 6, 11, 17, ......... 1S:
(a) 4] (b)
(c) 32 (d)

The A.M. between x — 3 and x + 5 1s:
(a) x+1 (b)
(c) Xx—3 (d)

atb
a—b>b

-2

4
-8

Harmonic
Divergent

40

x—1
X+ 5

[Lahore Board 2012]

[Lahore Board 2012]

[Lahore Board 2012]

[Lahore Board 2013]

[Lahore Board 2013]

[Lahore Board 2013]

[Lahore Board 2013]

If the Sth term ofan AP 1s 13 and 17th term if 49, then a, = ?
a=1+(n—1)3

(a) a,=2+(n-1)3 (b)
(c) an=3+(n-1)4 (d)

None of these

[f'an 2 = 3n— 11 then nth term of the sequence 1s:

(a) an=3n-35 (b)
(c) aa=2n-15 (d)

an=3n—4
ap=2n—4



(56)

(57)

(59)

(60)

(61)

(62)

(63)

(64)

| I |
It—, -, aremAPthenb=——— —

a'b’c
ac
@ i (b)
2ac _
© i (d)
Sum of n terms of an arithmetic series 1s:
(@ S = 5 (2 +ay) (b)
n

(c) Sh = E(ﬂl +an) (d)
(x—a)t(x+ta)+(x+3a)+......... is a/an:
(a) Arithmetic series (b)
(c) Harmonic series (d)
If'Sy = n(2n — 1), then the series 1s:
(a) 1 +5+9+......... (b)
(c) 1 +3+5+......... (d)
‘O’ cannot be a term of:
(a) AP (b)
(c) GP (d)
L+i, 2,20 —0), oo, is a/an:
(a) AP (b)
(c) H.P (d)

A1 i i
If—,7 ., arcinG.Pthenr="7?

a'b’c

C
(a) £ \/; (b)
(©) *- (d)
o :

None of these

n ,
Sn = > (2a; + 2a,)

None of these

Geometric series
None of these

1+4+8+
All of these

H.P
Both (b) and (¢)

G.P

None of these

C

i_

d
If_
e
£ [

The formula to find the sum of "n’ terms of the geometric series 1s

Sn = 71'(:_] L) i
(a) =<1 (b)
(c) =1 (d)
The series 1 +2+4+8+......... is:
(a) Convergent (b)

(c) Oscillatory (d)

It =1
None

Divergent
All of these



LN}
(65) 223 =7
220 221

@ g9 (b) 3o
220 221
(66)  Ifa, bare two distinct real numbers anda =0, b =0, G = 0 then:
(@ A>G=>H (b) A<G<H
(c) A=G=H (d) G=A=H
(67) Ifa, bare two distinct real numbersanda <0, b <0, G <0 then:
(a) A>G>H (b) A=<G<H
(c) A=G=H (d) G=A=H
(68) 2 [(K"—(k—1)"] =
k=1
(a) m" (b) n™
(¢) m" (d) n"
69 2 ki=—--—
k=1
n(n+1) ) n2n+1)
(@  —5 by T
_ n(n® + 1 + 2n) n*+2n +n’
o~ d
(70) Ifan+ay =2nand a; =2 thenay =7
(a) 4 (by -4
(c) 2 (dy -2
(71)  Sumof ‘n’ terms of sequence {3"'} is:
. _ 3
(a) 3"'—1 (b) 5
3n—1
(c) 23™'-1 (d) 5
(72)  Infinite arithmetic series Z (n+2) =
n=1
(a) Convergent (b) Oscillatory
(c) Divergent (d) None of these
(73)  The formula to find the sum of infinite terms of arithmetic series 1s:
. a o . al(l -1
(_d) Sf_ - ] —r (b) Sf- - ] —-r
- n _ ]
(¢) _alr-1) (d)  None of these

r—1



(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

(82)

Fourth partial sum of the sequence {n”} is:

(a) 1+2+3+4 (b) 1+2+4+8

(c) | +4+9+16 (d) None of'these

If4, G, 16 are in G.P then common ratior =

(a) | or —1 (b) 2 or -2

(c) 4 or -4 (d) 3 or -3
X .

Interval of convergence for the series = ol el SRR
2 14 8

(@)  [-2,2] by [-L1]

(¢) 1-2,2] (d) Both (a) and (c¢)

Ifa,be CthenG*> = ————

(a) AxG by A’

(c) H° (d AxH

n
Y- ———
k=1
n(2n® + 3n+ 1) nn+ 1)2n+ 1)
(a) 6 (b) 6
n+ D(2n+ 1

(¢) L—‘)g—‘)‘ (d) Both (a) and (b)

A.M between (x — 2)° and (x + 2) is the sum of squares of:

(a) x and 1 (b) xand 2

(¢) x and?2’ (d)  None of these

el 11

nth term of H.P 3060 Qe is:

' 1 l 1

(d) 3n 4 ] ()) ‘:1[1 2

) ! .

(©) 3n-2 (d) 3n

If S, = 2™ ! then the series will be:

(a) 1 +2+4+......... (b) l+1+2+4+...

(c) 1 +24+3+. ... (d) None of these

1

The series 1 + 53 o converges to:

(a) 0 (b) 1

(c) 2 (dy oo

Ifr = —1 then the sum of n terms of geometric series 1s:

(a) aj (b) 0

(c) 2a, (d) Either (a) or (b)



(84)

(86)

(87)

Ifan = (=)™ find 26th term.

(a) —~1 (b)
(c) 26 (d)
In geometric sequence nth term equal to:
(a) a +(n— 1) (b)
(c) ar! (d)
55 .

QEZ LIS

(a) Sequence (b)
(c) G.P (d)
Ifan—an = n+landas = 14 thenas=
(a) a (b)
(c) 20 (d)

AP
H.P

14
5



Anawers

(1) a (2) C (3) [ f4) b (3) e
(6} ¢ (7) Al (8) d () d (10 C
f11) i (12) b f13) ad (14) ¢ f15) a
fl16) b (17) ¢ (18) ¢ (19) i f24)) h
(21) i (22) > (23) b 24) b r25) ¢
(26) d (27) ¢ (28) b (29) b (30 d
(31 ¢ (32) b (33) b (34) b (33) ¢
(36) ¢ (37) b 38) ¢ (39) b (40 ¢
f41) ¢ (42) d {43) a (44) a f43) b
f406) il (47) b (48) b (49) a f56)) b
(51) C (32) il (53) Al (34) b f53) il
(56) ¢ (37) ¢ f58) a (39) a (60) d
(61) &} (62) d (63) b (64) b (63) d
f66) Al (67) b 68) &} (69 d f7) i
71 d (72) & (73) d (74) C f73) h
(76) ¢ (77) d (78) d (79) b (80) d
(81) h (82) a (83) d (84) a (83) C
f86) ¢ (87) ¢




Q.2 As 2,7, 12, ... are in AP becaused=7-2=5andd=12-7=35
[ |
= R R R are in H.P
Q3 As 3.6,12,......... 1s G.P
6
Wherer = 3 T 2, aa=3
As, as = airt = 3(2)* = 3(16)= 48
Q.4 an = (=)' (n-7)
Put, n = 3
a3 = (-1)"'(3-17)
= (-4 = 4
Q7 3+6-9+........ +3n
= 3[1+2+3+......... n|
[a ] n(n+1)] 3n(n+ 1)
I e
Lk=1_ - -
Q8 3+33+333+.........
As,
33 d 333 47
3 11 an 33 10.14.2011
= Ratio between every two consecutive terms is not same so it is not
geometric series. Similarly not an arithmetic and harmonic series.
1
Q.9 an = 5 3-n)
[ 1
a=503-1 =352)=1
I 1 I
a2 =503-2) =5() =5
| 1
a\:5(3—3) :E(U):O




Q.10 Let, a = 2 b = 4
GM = +-fab
= + J’2 x4 =+ \.ﬁ% = +2 \}E
Q.12 As AM between a and b 1s given as:
q - b
AM = =
11
A.M betw l'dl—ﬂ‘b
A.M between o an b B
b+d
ab a+tb 1
T2 T ab (2
Q13 As., AxH = G
= AxH = (+:fab)
— AxH = ab
Q.14 If, a, A, bare in A.P.
atbh
= A = 2
ath
2A = 2.2 =a+p
Q.15 As
. n n(n+ 1)  n’n+1)
3 ~3 3 1 — 3 — —
P+22+3+..... n Elk[zu 1
+b
Q.17 AM = %5
_4+8 12
=Ty ~ g
Q.18 G.Mbetweenaandb = i*\/%
G.M between 2aand 2b = +£+f2a . 2b
= ++/4ab
= + 2\/ab

Q.19 The sum of an infinite geometric series with common ratio r exists only.

It <1l or —l<r<]|



Q.21

Q.22

Q.24

Q.26

Q.27

Q.29

Q.30
Q.31

2n—-35
n+3

dn-3 =
Put, n =

apn = 2(n+3)-35

= 2n+t6-5 = 2n+1

Geometric mean between a and b

Geometric mean between -2/ and 8/

— :H)
= +/=-2i.8i

= /- 16/°
= ¢ \}17) = +4
2ab
H.M betweenaand b = 2+ b
20307
H.M between 3 and 7 = ; 73[‘7)
2(21) ¢
10 5
at+b
A.M betweenaand b = 5
= ‘\6 + 3n 5
A.M between /2 and 32/2 = EEe—
~
4'\ 2
-T2 N
o n
N P
_ 4 4 _a
BT o+l 8+1 9
G.M = +-/ab
.
= ++/2x 8
— +fT6 - +4
= 4 and —4 arec G.M between 2 and 8.
17. 13,9, .........
d = 13-17 = -4

If*0" 15 the term of G.P we cannot find common ratio r.

'dn: 311—1
3(1) -1

3-1=12

Il

dy

Il



Q.32

Q.36
Q.38

Q.40

3.6,12,.........
6 o
r-3 -2 r =g =2
Ratio ‘r’ is same.
= Given sequence is G.P.
1+2+3+......... +n=2 k :n_(n:l)
k=1 =
an = (n+ Dany , ar = |1
a = (2+
= 3(1) = 3
GM = +:/Ix 16 = +[l6 = +4
3,6,12,.........
6
r=3 = 2
As,
,vb\ 1+2+3+......n
GGy G, Gy = a" L—I "
a
b 172 ‘
(G1.G> Gy oo Gy)'" = a(;] = (ab)'”
= GGy Gyl Gy = @G"
Given as = 13 = a;+4d = 13
a;= 49 = a +16d= 49
-12d = =36
d=3
Put, d = 3 ina +4d = 13
a +4(3)= 13
at+12 =13 = a =1
= an = ap+(n—1)d
= IT+(n=1)3)
dp-2 = 3“‘ 11
Put, n = n+2
a, = 3(n+2)—-11 = 3nt+t6-11= 3n-5



in
h

As, s , L , 1 are in A.P.
a'b’c
1111
o b a ¢ b
1111
b b c a
" I a+tc
b ac
| atc 2ac
b~ 2ac — b = at+c¢
(x—a)t+(x+a)+(x+3a)+.........
As, Xx+ta—(x—a) = xta—-x+ta 2a
x+3a—-(x+a) = x+3a—-x—-a= 2a
= Common difference is same
= Given series is arithmetic series
Sh= n2n-1)
Si=12-1)=1
S:=24-1)= 6
Sy= 3(6-1)= 15
Now, a; = S = 1
a =S-S5 =06-1 =5
as = S;—-S: = 15-6 =9
= Sericswillbe 1 +5+9+.,.......
1+6,2,2(0=0),ocnnn.. ..
2 21— 2(1 —1) 2(1 —1) )
AS TS T Ui - ap-ap - 2
M —
;(Ij i [
= Common ratio is same.
= Given sequence 1s geometric sequence.
11 1 .
S b e arein G.P.
_ b _a .
= T . b e (1)
and r = }—; = % ......... (2)
Multiplying (1) and (2).
,_ab _a
" T bhe ¢



r

oe

e
Il

Q.61 223232323 .........
= 24423 +0.0023 + 0.000023 ~ ... |
72
= 2+ '“31 |
L =700
o, 100x23 23
- 99 799
198423 221
a 99 O

n

Q.64 Z [(km . (k - I)m)]

k=1
— (II'I'I _ (]Iﬂ’) _1u (‘2[11 _ 'lTl'l) + (3”\ _ 2”'1) _i_ '''''' + [(I]_l )ln _ (n_z)lﬂ\] + [nln _ (l.] _ l)n'l] — l_ll'n
Q.65 As
"0 [n(n+ 1)) nln+ 1) n“(n® +2n+1) n*+2n'+n°
2= T s T T 4 T4
k=1 =
Q.66 a,+an = 2n ay = 2
n =3 = atar = 203)
2+ =6 = ag = 4
Q.67 a; = 3%}
a = 1 ,oa = 3 =3
a3 =3"=9 , a=27
= Sequenceis 1,3,9,27,.........
. - . a(r" — 1)
Sum of ‘n’ terms of sequence = o1
13" -1 31
3-1 2

Q.71 As 4, G, 16, arc in G.P
= G =+416= ++J64 = +8
= Sequence is4, 8, 16 or4, -8, 16 1t4, 8, 16 thenr=2 it 4, -8, 16 thenr=-2.

Q.7 S TaX X is convergent if r| < | o1 5 < lor-1< 5= 1
or —2<x=2



Q.74

Q.75

Q.76

Q.77

Q.79

Q.84

Q.85
Q.86

Q.87

As

. nn+ 1)2n+ 1)

> K ‘

Il

k=1
B n(2n” +n+2n+ 1) B n(2n° + 3n + 1)
6 6
(x =2 +(x+2)
AM = 5
X4 -4x = xP 4+ 4x 2x* + 8 oy

Which is sum of square of x and 2.

As 36,9, ......... are in A.P.
ags = 3+(n—=1)3) = 3+3n—-3 = 3n
nthtermof AP = 3n
nth term ot HP = %
3n
Sp = 2™!
n =1= §=2"" =20=
n=2= S=2"=2'=2
n=3= §=2- =2=4
31281:1,a3283—8|=2—1:]
aa = S3— S)=4-2=2........ Serieswillbe 1 + 1 +2+.........
It r = —1then
o - W= a( =D
-1 2
e Sn = ap if ‘n’ is positive odd integer
S, = 0 1f ‘n’is positive cven integer
an = (=)™ ax = ?

a = (-1 = (=17 = -]

dn — El]l'lFI
55 L
3,5 g is in G.P
5 .3 35_1
Because, 2—3 =2%7° 3
Put, n =5



