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 aj, second by a, third by a3y and similarly nth term
of the sequence 1s denoted by a,,.

EXERCISE 6.1
Q.1  Write the first four terms of the following sequences, if
i) a,=2n-3 i) a, = (-1)"n’
(iii) a,=D"2n-3) (iv) a, = 3n-5
n . 1
V) = ond () 2, =5
(vil) a,—a,_; =n+2, a =2
(vili) a, = na,_, a;, =1
(ix) a,=m+1)a,_, a =1
| 1
) B = a+(m-1)d
Solution:
(1) a, = 2n-3
Given
a, = 2n—-3
n=1234
n=1 = @ = 2{1)—-3F =23 = =]

n=2 =3 H=200)-3=4-3=1
n=3 = a3 =203)-3=6-3=3
n=4 = xu=24-3=8-3=35
So the required terms are — 1, 1. 3, 5.



i) a,=(1"n
Given sequence
a, = (- )" n°
Putn=12,34
n=1 = a = D)y =-1
=32 =% & =00 =4
n=3 = a3=1r3 ==D©® =-9
n=4 = a =L@ =)6) = 16
So required terms are — 1, 4.-9, 16
(i) a, = D"2n-3)
Given sequence
a, = (- 1)" (2n-3)
Putn= 1,234

n=1 = a =1 Q2(1)-3)=-(2-3)
n=2 = a=(1Y0Q@2)-3)=4-3=
n=3 = aa=1"Q3)-3)=DH-3) =-3

n=4 = a=-0'Q#4H-3)=8-3=5

So required terms are 1, 1, -3, 5
(iv) a, = 3n-5

Given sequence

a, = 3n—>5

Putn=1,2,34.5

n=1 = a=31)-5=3-53=-2
3(2)-5=6-5=1
= iz=33)-53=29-35=4
n=4 = aa=34-5=12-5=7

so the required terms are —2, 1, 4,7

(RS

n = = a

1

n =

n
2n+ 1

(v) dy =

Given sequence




(vi)

(vii)

Putn=12,34

] |
L=l = A=FHel " a1
2 2
=,j Y= —
L=2 = BT om+1 " 441
_‘% — 3 3 —
.= = W= +16+1 -
_a o 4 _ 4
=% = M= gahe 1™ Ba-1
: 1 2 3 4
so the required terms are 3,35 .5
1
a, = ?
Given sequence
|
an:§
Pat = 1,2.3.4
1 1
n=1 = 4 =31 =3
| |
R = 2 = M=F=7
. ) 1
n=3 :>d3=5§=8
| |
n=4 = a4 =51 = ¢
) I 11 1
so the required terms are 5 . 3°%°16
a"_an_] = ﬂ+2, al :2
Given
a,—ap_| = N+ 2, (1) a; =2

Put n = 2 in (1)
ar—a; +2+2

33—2 =4

hbg W —
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(viii)

(Ix)

Put n = 3 (1)

ax—a = 3+2

a3—6 =5

az = 6+5 = 11

Put n = 4 in(l)

Qs—az = 4+2

ag—11 =6

ag = 6+11 =17

required terms are 2,6, 11, 17
a, =na,_, a =1
Given

Ap = Nay—1, 1) ar = |
Put n = 2 in(1)

¥ = 25 = 200 = 2 X oa
Putn =31 (1)

g2 = 38 = F(2) = B

Put n = 4 in (1)

ay = 4a3

ag = 4(6) = 24

required terms are 1, 2, 6, 24
a, =m+Da,_q, a =1
Given

ay = (n+ 1) a5, a; = 1

Putn =2 1m(l)

a =2+ 1)a; = 3a; = 3(1) =3
Putn = 3 1n (1)
a3 = B3+1Da =4da =43) = 12

Put n =4 in ()
ag = (4+ Da3y = 5a: = 5(12) = 60

required terms are 1, 3, 12, 60

(1)



1
a+(n-1)d

(X] a, =

Given

D
a+(n—1)d
Putn=1,23.4

dp =

1 1 ]
= = M= aall=1d ~ a0 ~ a
] |
? _’) ; — =
Pun=2 = R=gr2-1d " a+d
b N
WE=I = B=arm3-0d " a+2d
I ]

. B o -
Putn=4 = M= gl 13d T asd

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

(i) 2,6,11,17, ...... a; (i) 1, 3, 12, 60, ...... ag
3 5 7 ;
(i) I,E,z, g s e as av) 1,1,-3,-7,..... ag
(V) 1, —3,8,— 7,9, ~ 11, v ag
Solution;
Given

2,6,11,17, ...... a7
from the given sequence, we have

a] = 2 a=2+4=6
a3 = 6+5 = 11 as = 11+6 = 17
as = 17+7 =24 a = 24+8 = 32
a7 = 32+9 = 4]

= required termis a7 = 41

(i1) 1,3, 12, 60, ...... A
Given
1,3, 12, 60, .....88

from the given sequence, we have

a; = 1 4 =1X3 =73
a3 = 3x4 = 12 as = 12x5 = 60
as = 60x6 = 360 ap = 360x7 = 2520

so the required term = ag = 2520.



(1ii)

(iv)

(v)

Given
(B E2
9214-8. ...... d

% = | ar
3+42 5

B =9my T3 aq
7+ 2 9

S =802 T 16 o
11+2 13

T =320) T o4

required term = a7 = ﬁ

1,1,—3,5,—7, ...... Aag

Given

1, 1,—=3.5,—~7, s B8

from the given sequence

a =1 a

aa=1-4=-3 aq

as = —-3-4=-7 as

a7 = —7—-4 =—-11 ag

1,-3,5,-7,9,-11, ...... ag

Given

Li— 3 8e—T1:9— 11; s B8

From the given sequence

g = | a2

a5 = 5 a4

as = 9 a6

o= 13 dag

Hence required term = ag = — 15

1 +4
5+4
9+4

(RS J RS

oo~
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Q.3
(i)
(iii)

Find the next two terms of the following sequences.

Ts 9y 12, 16, vuvnns (i1)
(iv)

-1,2,12, 40, ......

Solution:

(i)

(ii)

(i)

(iv)

7: 9. 12, 16 .cess
Given sequence
7,9,12, 16, ......
a =7

a3 =9+3 =12

as = 16+5 = 21

SO next two terms are 21, 27

1: 3 7:19: 31, s

Given sequence

1.3 13. 31,

& = 1

a3 = 3+4 =7

as = 15+ 16 = 31

a7 = 63+64 = 127

SO next two terms are 63, 127.

-1, 2,12, 40, ......
Given sequence

- 1,2, 12, 40,.......

ap = —-1x—-1=-1
a =1x2 =2

a3 = 3 X4 12
a4 = 5X8 = 40
as = 7x16 = 112

ap = 9X32 = 288

1,3,7, 15, 31,
1,-3,5,-7,9, 11,

aq

dp

a4

dg

T+2 =79
1244 = 1

6

21+6 = 27

142 =3
7T4+8 = 15
31 +32 =

the next two terms of the sequence are 112, 288

1,-3,5,-7,9,- 11, .....

Given sequence
=B, 5, =09, — 11 s
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—

aj

a3

a4

ds =

da
a7

ag

next two terms are 12, — 15.

Arithmetic Progression (A. P)

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

General formot AP a;,a;+d.a;+2d,a;+3d, ...

EXERCISE 6.2

Write the first four terms of the following arithmetic sequence, if

= 5 and other three consecutive terms are 23, 26, 29
= 17 and ao = 37
= 7ay and a;yp = 33

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

As the given sequence is arithmetic sequence so d = 20 -23 = 3

and a; =5 (given)

=a+d=5+3=28
= gp+d = 843 = 11

=a3+d =1143 =14

first four terms of the sequence are 5. 8. 11, 14.

Q.1
(i) a
(i)  as
(iii)  ay
Solution:
(i) a
= a»
a3
d4
=
(il)  as
ASs as
ag

= 17 and a¢ = 37
=17 = a+dd =17 i (1)
=3 = a+8 =37 ... (2)



Subtracting (1) from (2), we get

4d = 20
= =13
Put d = 5 inequation (1). we get
a+4(05) =17
a)+ 20 = 17
a) = -3
Now
a=a+d=-3+5=2
ay=a+d=2+5=7
ag = az+d =745 = 12
=% first four terms of the sequence are

-3,2.7, 12, ...

(iii)) 3a; = 7a4 and a;y = 33
3a; = Ta4

= 3(a +6d) = 7 (a; +3d)
3a,+ 18d = 7a, +21d
4a;+3d =0 (1)

and dip = 33

=% a+9d = 33 (2)

from equation (1) 3d = —4a

9d = — 124
Put 9d = — 12a, inequation (2), we get
a—12a; = 33

—1la, =33 = |a =-3

Put a, = —=3 inequation (1), we get
4(-3)+3d =0

~1243d=0 = [d=4

Now

-3+4 =1
az=a+2d =-3+24) =-3+48 =175
ag = a+3d =-3+34)=-3+12=9

so first four terms of the sequence are —3.1.5.9, ...

a = a +d



Q.2 If a, 3 = 2n-5 find nth term of the sequence
Solution:
Given a,3 = 2n—-95
Put n = n+3, we gel

A3 3 = 2(n+3)—5

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

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

Given
as = 16 = a+4d =16 ... (1)
ayg =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
dj +8 = 16
ap = 16 -8
d; = 8
so required 12" term = a;p = a;+ 11d
= 8+ 11(2)
djp = 30

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

Given sequence

X, ,2-x,3-2x .......

4] = %, d = L%

so required 13th term will be

a3 = a1+ 12d = x+12(1 —-x) = x+ 12— 12x

a;y = 12-11x



Q.5 Find 18th term of A.P if 1ts 6th term s 19 and 9th termis 31.
(Gujranwala Board 2005)

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

Put d = 4 inequation (1), we get
ar+35 (—I-) = 19

a; = —1

so 18th term of the A.P is

alg = ay+ 17d
= —1+17 &)
= —1+68 = 67
Q.6 Which term of A.P 5, 2, -1, ....... is — 857 (Lahore Board 2010)
Solution:

Given sequence

8, 2y —=L, verusss
a4 =5, d=2=5==3, a4;=-—8%
= ¢

As
an = a;+(n-=1)d
Put values
—83 =5+(n-1)(=3)
—85-5=-3n+3
-90 = -3n+3
-90-3 = -3n
—-93 =—3n = n =3l

= — 85 is the 31st term of the A.P



Q.7 Which term of the A.P. — 2,4, 10, ....... 1s 1487

Solution:

Given sequence

— 2.4, 10, .......

a=-2, d=4-2)=06 a,=148 n =72
AS a, = ap+mn-1)d

Put values
148 = =2+ (n-1) (6)
148 = =2 +6n-6
148 = 6n-8
148 +8 = 6n
156 = 6n
=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=23.
Solution:
Given that
g =11, Ba=68 d=73

AS

a, = a;+(n-1d

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

68 = 11 +3n-3

68 = 8+ 3n

68—8 = 3n = i = 20
= 68 1is 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 AP is
ay = 3n—1
Put n = 1.2, 3,4
B = = aj=31)-1=3-1=2

11

I
n=J2 =% @= 32)=1
n=3 = m=33)-1=8
For n =4 a;=34)-1=11
sorequired AP 1s 2, 5,8, 11, .......



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

or not.
Solution:
(i) Given

a1 =17, d=13~-17=~-4 @az=~—19 n=?
As a, = a,+(n—-1)d

—19 =17+(n—-1)(—4)
-19 = 17-4n+4

- 19 = 21 —4n
dn = 21+ 19 = 40
n= 10
— 19 1s 10th term of the A.P.
(ii)
Here 2 = 17, d=-4%4, a,=2 n=7
As a, = a+(n-1)d
2 =17+(n-1)(-4)
2=17-4n+4
2 =21-4n = 19
n = 21-2 = 19
19

n =y (which 1s not an integer)

= 2 1s 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) [(q-t)+m(r—p)+n(p-q) =0
(i) pm-n+qm-0H+r(-m) =0
Solution:
(i) l(q-r)+m(r—-p)+n(p-q) =0
As a, = a+(n-1)d
a, = aj+(p-1)d
ag = a+(q-1)d
a = aj+(r—-1)d

itis giventhat a, = /, ag=m, a =n

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

[ (q—1)+m(—-p)+n(p—q)



Put values of L. m. n from equation (1), (2). (3) we get

laj+(p—Dd](g—m)+[ar+(q—-Dd]r—-p)+lar+0—Dd]l (p—

(aq+pd-d)(g-n+@+qd-d) c-p)+(a+rd—-d) (p—q)

aiq—air+pqd —pdr—dq + dr + ajr —a;jp+qdr—qdp —dr+ dp + aiq
+ rdp —rdq — dp + dq
D = RH.S.
(i) pm-n+qm-H+r{-m) =0
Now to prove
pm-n+qm-0H+r{—-m) =0
Take its L.H.S.
pm—-n)+qn-=/)+r{/—m)
Put values of /. m.n from (1).(2). (3)
plaj+qd—d—(a;+rd—d)] +qla; +rd—d—(a; +pd—d)]

+rfaj+pd—d—(a;+qd-d)]

1l

plaj+qd—-d—a;—rd+d)]+q[aj+rd—d—a;—pd+ d)]

+rfaj+pd—d—-a;—qd+d)]

I

p [qd—rd] +q [rd — pd] + r [pd — qd]

pqd — prd + qrd — gpd + rpd —rqd
0 = RH.S.

Hence proved.

Q.12 Find nth term of the sequence (Lahore Board 2008)
3.6.%
3) 0 L 3) s L3 ) e

Solution:

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

=4+ (n-1)(3)

=4+4+3n-3

an = 3n+ 1

. 3n+ 1Y
so the nth term of the given sequence is ( 3



1 1 1
Q.13 If a* b and o are in A.P. Show that

Solution:
1 1 1 .

As 2t It p are in A.P
11 1 1

= b a~" ¢ b
.l 1.3
b+bvc+a
2 _ A+e b= 2ac
b~ ac = D = axc

2ac
a+c

b = . (Gujranwala Board 2003)

a—¢C

11 '
Q.14 If o and o are in A.P. Show that common difference is 5

Solution:

1 1 ,
As 2l B arc in A.P

=
[ ]
d = h o 'd ......... (l]
| |
and 0= c T b e (2)

Adding equation (1) and (2), we get
|

ok L1 I
A =b"a*tc™b

—C+4a d—C

2d = =
ac ac
a-c
d =75 Hence proved.
2ac

Arithmetic Mean (A.M)

2ac’
(Gujranwala Board 2006)

A number A is said to be the A.M between the two numbers a and b if a. A. b are in

AL

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

a, A, b arein AP



a+b
i

then A-a=b-a = A=
In general, we can say that a, is the A.M between a,_1 and a, 4
LE.

. _a|1—l+an+1
dn = 9

=

EXERCISE 6.3
Q.1  Find A.M. between
(i) B\fg and S\/S' (ii) x—3 and x+5
(i) 1-x+x*> and 1+x+x° (Gujranwala Board 2006, 2007)
Solution:
(i) 35 and 5+/5
Let a = 34/5 b=5\/§

As AN = BiD
2
_ 35+ 545
- 2
85
:Jziz_;\ﬁ

(i) x—3 and x+5

(X—=3)+(x+5) B 2X + 2 B 2(x+ 1)

AI_\/I-: 2 = 2 2 =X+l

(i) 1-x+x* and 1+x+x°

b

+

d

As AM =

(]

8 o 5 ‘:I
l - X+ X +1+xX+x 2+ 2x° 2(1+x7) 5
— 3 = = ) —] l-i—x

i

-2



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 arc A.M’s between a and b

SO

a,5.8.b arein AP
K a+8
— S 5
= 10 = a+8 = 8 = 3
. 5+b
and & =75
16 =5+b
= b=11

Q.3 Find 6 A.M’s between 2 and 5. (Gujranwala Board 2003)
Solution:

Let Aj, As, Az, Ay, As, Ay arerequired A.M’s between 2 and 5

then
2, Ay, As, Az, Ay, As. Ag, 5 arein AP
31:2, 33:5
= 'd]+7d:5
24N =5 = d=585§-2=3
3
d=7
Now
1443 17
A1=m=a|+d=2+§= 2 =7
B j_ (3_14+6ﬁ@
Ay =a3 =a;+2d=2+2 7—2+7— 7 =7
Ao = 0 B, S e e g
3 = d4 = 4) + - = L+ 3 7—_+7— 7 =T
3 12 14+ 12 26
= = i L =2 i - = 3 T b = =
Ag = as ar+4d _+Jf7 2+ 7 -



<%

Qs
‘“4||q

3 .. 15 14+ 15
A5=ab=a1+5d=2+:).§=2+7= 7
3 18 14+ 18
Aﬁza?=a]+6cl=2+6.§=" 7 = 7
Hence required.
17 20 23 26 29 32 :
= ERN 7) = . g are required A.Ms,
Q.4  Find four A.M’s between \ﬁ and \ﬁ
Solution:
Let Aj. Ax. Az, Ay are required A.Ms
then
12
\ﬁ . AL A Az Ay $ are in A.P
a;] = ‘\/j? 5
12 12
dg = _\ja = 4a|+ 5d = \/—2
12
\ﬁ +5d = $
Sdl =
{ \/E \{—
_12-2 19
=B S
1() 2
IRETERE R
Ap=m =g +d =242 =242
Ay = a3 = 2+2d = \2+24/2 = 342
Ay = ap = aj+3d = 2+32 = 442
Ay = @5 = 1 +4d = 24441 = 542
Are required A.Ms.
Q.5 Insert7 A.M’s between 4 and 8.
Solution:
Let Aj. Ao, As, Ay, As, Ap, A7 are required A.Ms
then
4, Ay, Az, Az, Ay, As, Ag; A, 8
Here
al =4| and ag9 = 8
= a;+8d =8
4+8d =8
4+8d =38



|
d=75
So.
1 9
A =ag=a|+(i=4+§=§
[
A= =aj+2d=4+2.5 =35
1 3
;’\3:a4:a]+3d:4+3.;=4+§_
]
Ay = as =a|+4d=4+4.*2—=4+2—
_ ] 5
As =as = a+5d =4+5.5 = 4+§ =
|
Ag = a7 =a+6d =4+6.5=4+3 =
1 7
A7=ag=a]+7d=4+7.;=4+5—
Arc required A.Ms.
Q.6  Find three A.Ms between 3 and 11.
Solution:
Let A, A», Az are required A.M’s
then
3, A], Ao, A'_?., Il arein A.P
=3 a =3 and as= 11
= a;+4d = 11
= 3+44d = 11
4d = 8
d =2
So

8d = 4

Al=a =a+d=3+2=275
a3 =a+2d=3+2(2)
Ay =a3s=a+3d=3+3(2)
are required A.Ms.

>
-
I
5
I
~]

9
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LN



a+b'

Q.7 Find n so that AT L pn 1 may be A.M. between a and b.

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

a+b
- g
a +b" a +b
] =T =
an +hn ] )
a' +b" 4 +b
arl—l_l_hn—] = 2
\ ] 1
= 2@ +b" = (a+b)y@" " +b" T
. : =1 ]
= Da” +9h" = a"+a" ‘hwxab -+ Db’
] _
= 28"+ - =" =8 b+ah’
- 1 -1
= a"+b" =a" 'b+ab”
— an___c_ln | b — E':lhn ]-—h”
=y ]
— a'~ (a—b) = b"" (a—Db)
=5 'ci“_l = hn—]
=1
(¢
= Fr = ]
n—1
(a) (aj"
= = = | =
b \ b
=% n—1 =0
= fi = |

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

then
Ay X BE Ay s o b are in AP
=% 4 =4 and as.>=0Db

= a+(n+1yd=">b



= a+(n+1)d=>b

(n+ 1) d

o T

Now

Ay = fy = 'd]+2d: a+2.

=
+
it

—d

= |o
+

b—a
n+ 1

A, = a,41 =a+nd = a+n.

b—a
= na+— 2
nd+n+1[l+._+3+ ..... + n]

b—a nn+1)
n+ 1 2

= na-+

n(b-a 2na+nb—na
= na+ 3 = >

na + nb a+b
= ——— = 1.
2 2

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

24d F64+BF is a series

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

Su = 5 (a1 +ay)

or S = [—21[?,'&1 +(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

Y8 0 T L — 96

ag=6, d=9-6=3, a,=96, n="?
As an = aj+(n—1)d

96 = 6+(n—-1)3

96-6 = 3n-3

9 = 3n-3
3n = 90+ 3
h = 31

Now using formula

g = % (24, + (n— 1) d)
3] , .
=5 {26)+G1-1)3)}
31
= = {12+90)
31

= ey (102) = 1581



Sum of the series

(i) -3+(-1D)+1+3+5+..... a6
3 5

i =4+ 22+ T F veeens

(i) \/§+ \/_+\/§+ + as

(i) 111, + 141+ 1.71 +......... + ayg

T
(iv) —8—§+1+ ......... + ag
(V) x—a)+x+a)+(x+32) +......... n terms
1 1 1

) ik S P e t

(vi) l—\/§+1—X+1+\/;; n terms

(vii) L - 1 + 1 + n terms
1+\/; l—x 1_’\/; ...... .

Solution:

(i) — 3+ (=D +1+3+5+ ciirrerene A
gy = =3, d=<1-(-3) =2, n=16 & =7
using
S = 3 {2+ (n-14)

16
= g 23+ (16-1) ()}
= 8{-6+ 30}
= 92
3
(ii) @+2\f2+%+ ...... + ag
3 i 43 1 _
a = d=2\ﬁ—\/§=\ﬁ=\ﬁ,n—l%
using
Su = 5 {22+ @-1)d}
- 802 )eas-n(L)]
2 "2/ 2/
_13[6 12)
T 2 W22
13 18 11

(Lahore Board 2007)



(1)

(iv)

Here

AS

(v)

AsS

].11, + 1.41 + 1.71 + ......... + a9
ap = .11, d=141-1.11 =030 n=
using
n .
S = ) {2a+ (n—1)d)}
10 :
= {2 (L.10)+ (10=1) (0.30)}
S0 = 5 {222+ 2.70)}
= 24.6 Ans.
—8—§+1+ ......... + A
a; = —8 d=l—(—3%)=l+%= n
n
Sq = 5 2a;+(n—1)d}
11 9
= ?{2(—8)+(11—1)[§)}
= % [—16+45}
11 "
=5 {29 = 1595
(x—a)+(x+a)+(x+3a) +......... n terms

4 =x—a, d=x+a—-(x—-a) = 2a,

Sn =

% (2a; + (n—1) d}

{2 (x—a)+ - 1) (2a)}

2=

ni(x—-a)+(n-1)al
n[x—a+na-aj
n[x+na-—2aj

n(x+((n-2)a



(vi)

AS

(vii)

AsS

a1 I —/x d I—X_l—-\f)_(_ ] —ax = 1—x
n Sh =1 K o1=x = (1+4x)(1=vx)
Sw = 5 {2a1+(n-1)d}

n|_2 [—ﬁxw.

2 T T AT

n 2 (n—1)4/x

2l 1—4/x 1-x

nl2(l+/x)—m-Dax |

A — [ Hol-x = (1+4x) (1-4/x)

n [2+2+/x—nx+4/x |

’21 | —x

n [2+3+/x—n+x|

2 1 —x |

n 2+(3—n)\/}:L

2 1 —x J

+ . + - + n terms
1+\/; l_X 1_\/; cccccc >
, ! - | 1=(1=x) —Ax
41 I +4/x° L_1~x_1+\{_i_ ] -x T 1-x
= Sg=7
Sy % {2a+(n-1)d}

n [ | EZXW

S B .

21h1+\/§+[n “l—x[

EJ 2 (n—1)/x

2 |



|
2=

|
b | =
-
|
P

=
(]
|
Ly
<
+
=
Pa

1 [ 2+ m-3)x |

-2 1-x

Q.3 How many terms of the series

(i) — T+ (=5 +(=3) + eorrrreras amount to 65

(i) -7+ +1)+ e amount to 114
Solution:

(i) T+ (=5 +(=3)+ couueeee

Here a;=-7 d=-53-(-7)=-5+7=2, 8 =063,
As  Sa=73 (2a+@-1d)

o

N

I
2| =

{2(=Ty+(n-1)(2)}

65 = 5 {— 14+ 2n—2)
0y = % (2n —16)
65 = n(n-8)

65=n"-81 = n —-8n1-65 =0
N —13n+50-65 = 0
nn-13)+5mn-13) = 0

(n—13) (n+5) = 0

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

= = 13

n



(1) -7+ =)+ (1) + cueuneeee amount to 114
a1 =-7 d=—-4-(TN=—+T=3, S;=114, n=7?

As  Sw=75 {2a+(n—1)d)

I
114 = 5 12(=7)+(n—1)(3)]

In
114 = 5[-14+3n-13]

n
114 = 2[311— 17]
228 = 3n° - 17n
30— 17n—-228 = 0
3n° —36n+ 19n - 228 = 0
3nn—=12)=19(n—=12) = 0
3n—-19)(n-12) = 0O

- 19 .

n=12 or n = > (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)

(i) 1+4-7+10+13-16+19 + 22 - 25 + ....... to 3n terms

Solution:

(1) 3+5-7+9+11-13+15+17-19+....... + to 3n terms.
It can be written as
34+5-71D+OQ+11-13)+(I5+17-19)+...... n terms
1T 13 * (nus n terms

Nosw =l d=TT=1=2Q, A= 8;=7

As Sp = ;—1 [2a; +(n— 1) d]

(e fami

2

2(D)+(n—1)(6)]

[2 + 6n— 0]



k1
5 [6n—4]

= n(3n-2)
(i) 1+4-7+10+13-16+19 +22-25 + ....... to 3n terms
1 +4-74+10+13-16+194+22-25+ ....... to 3n terms
It can be written as
(I+4-7)+(10+13—-16)+ (19+22-25)+ ...... n terms
—2+T7+16+ ...... n terms
Now a=-2, d=7--2)=9, n=n, S,=7?
n
As S: = 5 {2a;+ (n—1)d}
n _
=5 {262D+m-1 9}
= % {—4 +9n -9}
= 5 [9n-13]
Q.5 Find sum of 20 terms of the series whose rth termis 3r + 1
(Gujranwala Board 2007)
Solution:
Given that
a = 3r+1
Putr = 1,2, 3
r=1 = a=3(1H+1=4
r=2 = @a=302)¢]l =7
r=3 = @a=33+]1 = 10
=5 Series will be
44+T7+10+ ...
=> =4, d=7T-4=3, n=20, §=7
As 8 = % [2a; + (n— 1) d]

20
T 2@ +20-1)(3)

S = 10[8+57] = 650



Q6 If S5, = n(Z2n-1) then find the series.
Solution:

Given

Putn= 1,234

-

=1l = § =1CEZ[)-1)=1

nE2 = $=2200-1)=214-1)=6
=3 = &S=3003-1=3B~1)= 13
n=4 = Su=42@4@-1)=4(8-1) =28

Now a; =39S =1
a=5-S, =6-1=235
a3 =83-S =15-6=9
a4 = Su—S3 = 28-15 = 13
s0, the required series is
1 4349413+

Q.7  The ratio of the sum of n terms of two series in A.Pis 3n+ 2 : n+ 1. Find
the ratio of their 8th term. (Lahore Board 2004, 2006)

Solution:
Let two A.Ps with a.d and a'.d’

n
= _
2Ihd+(11 1)d] 3n+2

T on+1

%[23'+ (n—1)d'|

a+M—~11d 30+2 |
- A+ m_)d — nel e (1)

To find the ratio of their 8" terms

o as a+ 7d
) T o , =
) a' +7d
dg

we will put n = 15 inequation (1) we get

2a+ (15— 1)d 31y =+2
2+ (15-Nd” = 15+1

Ja+14d 47
= 2a+14d " 16
a+7d 47

a +7d 16



It 5,5, 53, 55 are sum of 2n, 3n, Sn terms of the A.P. Show that
3 = 5(5:3-8,) (Lahore Board 2011)
Solution:

2
As Su= 5 [2a+ (20— 1)d}

It is given that

. 2n : .

53=7[2a+(2n—1)d] ......... (1)
3n _ :

Sy = 5 [2a+ (3n—-1)d]  ......... (2)
S5n .

S5 = B} [2a+ 5n—-Dd] ... (3)

Now from (1), (2)

2

1

3n
S3-S, = 5 [2a+Gn-1)d] -5 [2a+(2n-1)d]

r\_)l

n i 1
= iy [6a+ (9n — 3)d] —[5 [4a+ (4n —2) d]
n n
= 5 [6a+9nd —3d] -7 [4a + 4nd - 2d]
= > [6a+9nd —3d - 4a—4nd + 2d]

[2a + 5nd —d]

|
O =

Il

S [2a+ (5n— 1) d]

5
g (s 8} = 7”[23+(5n—[)d]

= S5 from cquation (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 +3+7+94+11+134+17+194+21+23+274+29+ ....... +991 + 993 + 997 4+ 999
= 20+60+ 100+ ... + 3980 which is AP




ap =20, d=060-20 =40, a, = 3980
SO using

a, = a+(n-1)d

3980 = 20+ (n—1)40

3980 = 20 + 40n — 40

3980 = 60 + 40n

3980 -60 = 40n = n = 100

1
Sn = l; [2a; + (n—1)d]

= %}0 [2(20) + (100 — 1) 40]
= 50 [40 + 3960)]
Sion = 50 (4000) = 200000
Q.10 Sgand Sy are sum of the first eight and nine terms of an A.P. Find Sy if
50Se = 63Ss and a; = 2
Solution:

It is given that

50Sy = 63 Sy

9 :
50.5 [2a+9-Dd] = 63.5[2a1+ 8- 1) d]

25x9[2(2)+8d] = 63x4[22)+7d]
225 (4 + 8d) = 252 (4 + 7d)

900 + 1800d = 1008 + 1764d

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

36d = 108

_ 108 -1
=36 — L&

Il
oY)

9
SO Sq = 5 [2a;+ (9= 1)d]



Q.12 Thesumof 5S¢ and 57 1s 203 and 59— 57 = 49 and 57 and 5S¢ being sum
of 7 or 9 terms of an A.P. respectively. Determine the series.

Solution:
Given that
So+S7 =203 ... (1)
So—8y @l s (2)

Adding (1) and (2), we get

25, =252 = S

il
—
(o]
ol

Subtract (2) from (1). we get
28 =154 = 8§ =77
So = 126

=% %[231+(9—1)d_] = 126

= %|23+8d| = 126

= 9a+4d) = 126

= a+4d =14 (3)
As  S7 =77

1
= 5[2a,+6d] = 77

=5 7(a+3d)y = 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
50 ap = 2
a =a+d=2+3=235
A =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 mne terms of an A.P.

Sy 18
respectively if 5—; =11 and a; = 20 find the series.

Solution:
Given that
G~ 11
9
= _
2 (2a, + gd) 18
= T oy =
7 11
5 (2a, + 6d)
4 9 (a; +4d) _ 18
7 (a;+3d) 11
=% 126 (a1 + 3d) = 99 (a; +4d)
= 126a; + 378d = 99a; + 396d
=% 27a;—18d = 0
=% =20 =0 G (1)

Also given that

a7 =20 = Waw+6d=20 = eeene (2)
Put a; = 20—6d from (2)1n (1)

3(20-6d)—-2d =0

60— 18d—-2d = 0

60-20d = d=3

Put d = 3 in (1), we get

3a,-2(3) =0

Ja -6 =0 = 3@=6 = gy = 2

SO a=a+d=24+3=25
a3 = aj+2d =2+2@3) =8
so the required series 1s

2+5+8+

........



Q.14 'The sum of three numbers mn an A.P. 1s 24 and their product i1s 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

=3 g =24 =% g = §

and (a—8&)(a)(a+d) = 440
=% a (_az— Llji = 440

— 8 (64—d) = 440 H g = 8
=  64-d" =55
— 64-55=d> = & =9 = d=4+3

when a = 8 and d = 3

then numbers are
a-d=8-3=25
a =8

a4d=8+3 11

when a = 8§ and d = -3
then numbers are
a—(d =8+3 =11
a =38
a+d =8-3=35
so required numbers are
5,8,11 or 11,8;85.

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 thenitis given that

a—-3d+a—-d+a+d+a+3d = 32

da = 32 = ad=13

Also given that



(a=3d)"+(@—d)y + (a+d)" + (a+3d)" = 276
42> = 20d° = 276

a® = 5d° = 69

50 = 69-a" = 69-(8)° = 69-64 X a

Il
oe

S5=3 = 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) =35
so required numbers are
5,7,9,11 o 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

=2 = A= 2

also it is given that
(a— 2(;1)2 + (a— d)2 i (a+ d)3 + (a+ 2(1}3 = 135
a+4d°—4dda+a +d —2ad+a +a" +d* +2ad +a” +4d* + dad = 135
5a%+ 10d” = 135
a’+2d° = 27
2d* = 27-a% = 27-(5)" = 27-25

5

d =1 = d==1

I
S}

when a = 5, d =1



a+d=35+1 =6
a+2d =5+2(1) =7
when a4 = 5,d = —1
a—-2d =5-2(-1)=17
a-d=5-(-1) =6
a=3
a+d =5+(-1)=4
a+2d =5+2(-1) =3
s0 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
=3 2a+ 12d = 40
=% a+6d =20 ... (1)

Also it 1s given that
as.a7 = 220
=% (a+3d) (a+6d) = 220

= (a+ 3d) (20) = 220 from (1)

220
= a+3d = 20
= a+3d =11 ... (2)

Subtracting (2) from (1). we get

=9 =

Put d = 3 in(1). we get



a+6(3) = 20

I~

a+18 = 20 = 4=

= a = 2
HL=a+d=2+3=935

aa=a+2d =2+2(3) =8

= required A.P.is 2,5.8,.......
Q.18 If a’, b’ and ¢’ arein A.P. show that 1 y L ; are in A.P.
b+c¢c’c+a’a+b
Solution:
If a~. b ¢ arein AP,
= b —a” = ¢"—b°

]
b+c¢”¢c+a” a+b

| L !
¢c+a b+t a+b e%n

To show that are in A.P. we will prove that

b+¢—(c+a) c+a—(a+h

= (c+a)(b+c¢) ~ (a+b) (C+a)
B b+t-¢-4 ¢C+a-a-b
- b+c¢ - a+b
. b—a ¢-b
ol b+¢ = a+b
or (b—a)(b+a) = (c=b)(c+Db)
or b"—¢" = ¢ —b (given)

| | | .
Hence are in A.P.

b+¢”¢c+a’ a+b

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 is
10, 15. 20, ....... which is A.P
Here a; =10, d=15-10=5, n=9

We find Sq



2a;+ (n—1)d]

P

o

Il
1o

(BN e

[2(10)+(9-1)3]

[20 + 40]

|
o | NT

&
= 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;j = 1 1s the topmost row and a,, 1s the base row then sequence of trees 1s
12,3, e

=3 1243+ wall, =378 = gi=L d=1

=5 Sy = 378
= S [2a+(n-1)d] = 378

SR +m-1) )] = 378

I

n[2+n-1] = 756
nn+1) = 756

N +n-756 = 0

n” + 280270 -756 = 0
nn+28)—27(n+28) =0
(n—27) (n+28) = 0

0= 27 n = —28 (not possible)

by 4 4 4 4 4§

we have to find a»7.

As a; =1, a> = 2, and soon

U

day = 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 8;,=1330, a =7

As
n
Sy = 5 [2a; +(n—=1)d}
14
1330 = 5 [2a; + (14 = 1) (=10)]
1330 = 7 (2a; —130)
1330 .
T = 2a; - 130
190 = 2a; - 130
190 + 130 = 2a;
320 = 2a4
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 18

1,.2,3,......., 12 (whichis an A.P)
ar=1, d=1, a=12, SgE=T1
n o
As Sy = 5 [2a; +(n—1) d]
12
= 5 2+ (12-1)(1)]
= 62+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
2. T8, ). wuions (which is an A.P)
aj= 12 d=1612=4 n=7 §,=2100

As

=5 S,,:%[Zal+(n—l}d}

=5 2100 = 3[2[12)+(n—])4]

= 2100 = % [24 + 4n — 4]

= 2100 = 3[40+ 20]

= 2100 = n(2n+ 10)

= 2100 = 2n(n+ 5)

= 1050 = n(n+35)

= n” +5n— 1050 = 0

= n” +35n—30n— 1050 = 0

= nn+35)-30m+35 =0

=5 (n—30)(n+35) =0

= n = 30 or n = —35 (not possible)

= no. of weeks = 30 weeks.

Q.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.

(1) 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 1s
9,27,45, ....... (which is an A.P.)



ap =8 d=le.n=s 3 as =7
As a, = aj+(n-1d
as = 9+ 05-1(18) =9+4(18) =9+72 = 8lm

(i) To find Ss

As 8§, = [2a| +(n—l)d]

|th
2=

Ss = 5[29+5-118)]

I

| th

I

S[18+4(18)] = ,)|901 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
yvear, 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 a;p = ap+ 10d
= 12000 = 6000 + 10d

12000 - 6000 = 10d

6000 = 10d

d = 600

Now we find Sy

1
As Ss = %[2a1+(n—1)d]

—
—

St > [2 (6000) + (11— 1) (600)]

lq\

|

5 [IZ{}{JU + 10 (600)]

1l

11
= [18000] = 99000

= Total earning in 11 years = Rs. 99000



Q.8

The sum of mterior 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, 2rn, 3x, ....... (whichisan A.P.)

gy =n d=In-no=%n N 4, a4="7

As a, = aj+(n-0)d
aig = m+(14-1)(m) = m+ 13¢
ag = l4m
= sum of interior angles of 14—sided polygon = l4n
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
Ne = 60,000, n= & a4 =7
AS By = % [a1 + ag]

8
Sg = 5 [a) + 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 1M layer = 8 +7+060+5+4+3+2+1 = 36
Ballsinthe 2™ layer = 74+645+4+3+2+1 = 28



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

Balls inthe 4™ layer = 5+4+3+2+1 = 15

Balls inthe 5" layer = 4+3+2+1 = 10

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

Balls in the 7" layer = 2+ 1 = 3

Balls in the 8" layer = | = 1

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

. : : . L. dp
A sequence {‘dn} 1S a geometric sequence or seometric progression if 5 ! 1s the same
dp— |

, . an . .
non—zero number for all n € N and n > 1. The quotient — — is usually denoted by r and is
I

T
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

dy = 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, ......

gy = 3 1:%:2 o= A
AS a, = 4 l_n—|

as = (3)(2° ' = 32* = 3(16) = 48
Q.2 Find the 11™ term of the sequence 1 +1i, 2, 141 (Lahore Board 2011)
Solution:

Given sequence

_ 4
I +1, 2 T+ir

|
a = 1 +1, r=f_. n= 11



-1
As a =gt

10

_ . 2
a);; = (]+1)(m)

(1+) 10 2](){l+i)
= 1 o M = e D
(I+1) [(1+i)]

2"+ 2+

CLEEL295° T =145y

Wity 2Maed

" (R o
- 251%”:251%&;
1 1 1

s (1+1)1 . B

= .T:—32(1+1)

= —-3201-1) = 32(1-1)

Q.3 Find the 12" term of 1 +1i, 2i, — 2+ 2i, .......

Solution:
Given sequence

L1, 20, —2+F 2, s

ar = 141, =S 7 n=12 apn=7

As  a, =ar"

: 2i
ap = (I +1)(m)

(1 +i) 2"
(1+1)

P 1.
[+ (+i7+2i)

~a 4 1.2
(113 — 2.7

2() 2(1 ”
. :—m:—Q = —64




Q.4  Find the 11" term of the sequence 1 +i,2,2 (1 i), .......
(Lahore Board 2005)

Solution:
Given sequence

L #4221 -1 s
a1 =141, T=57_—7, nh=1]

-
As I O
10

9
ay = l+1)(1+1)

(149,29 2%q+p

T [+

o 2"%a+n 2% a+i)
T+ +2) T (-1+2i)

_ 200+ 270+ 2+
- @y T PP T i

3 (1+1) _ R0+ i

17 P 4
)
- 3—(11+—” _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:

3
100

The value in first year = Rs. 12000

At the end of 1™ year = 12000 — 5% of 12000 = 12000 — (0.05) (12000) = 11400
At the end of 2™ year = 11400 — 5% 11400 = 11400570 = 10830

At the end of 3" year = 10830 — 5% 10830 = 10288.5

At the end of 4" year = 10288.5 —5% 10288.5 = 9774

3% = = (.05

Il

So at the end of 4 year its value is = Rs. 9774



T + T
.6 Which term of the sequence is x* — v, X + ¥, —— , vo. is — 259
¢ : YoX+ ¥y (x-)
Solution:

Given sequence 15

2 2 X+y

X =Y . X+Y, X—y

o 2P o XY . 5 . S

d] = Y- —X;_y_ —“X_y._ i = (X—y)k- =
As a, = a; "

n—I|

X+Y _ 2 3) [ 1 ]

= —"*(X_y)uh(x =¥ ) X—y

XN (X+y)(X—Yy)

= x—y) = (x—y)
s X+Y0 " X+I}]’ 5
(X—y) (X=y)
| |
- (x—y)  (x=y)" °
= g =n=2
= n=11

Q.7 If a,b,c,d arein G.P. Prove that (Gujranwala Board 2003)
(i) a-b, b-¢, ¢c—d, arein G.P.
(ii) a’—b% b —¢%, ¢ —d’ arein G.P.
i) a’+b% b+, +d’, areinG.P.
Solution:
Given that
a.b.c,d arein G.P.

o lJ:S:Q:r(sav)
a b ¢ e

—_ o | (1)

=% c=br=ar.r=ar . (2)

= d=cr=a’.r=a’ ... (3)

(i) Toprove a—b, b—¢, ¢—d are in G.P, we will prove that
b—< c¢—d

a—b - b-¢



Take

Now

(ii)

Take

Now

o
|
o

LHS. =

o
|
o

—ar
= i . } 0
o from (1) and (2)

=

ar (1-r
a(l—-r) — ]

R.H.S. = E

ar’ -2 F (5%
— S -
— rom (1), (2), (3)

arz(]—r) 3
ar (1 —r) —

LHS. = RH.S.

r

a—b, b-c, ¢c—d arein G.P.

5 o 8 2 9 3 . ;
Toprove a~—b", b"—¢”, ¢ —d” are in G.P. we will prove that

b’ —¢’ _ ¢ —d
a—b" b —c
2 2
b Y
LHS. = 75—
a —b
(ar) — (ar’)" _
= : 2
a2 — (ar)? from (1) and (2)
) 2% i i dﬁlg{l_l N o
s a (1—1) !
. ot —d?
RHS. = or——
b™—c¢
9.2 3:2
(ar”)” — (eu_' ) .
= (ar)z—(arz'}z from (1), (2), (3)
. d01_4_a'2r B d21‘4(| _1‘2) 5
s dr-a'r ar{i-r)
LHS. = RH.S.

bl ) 2 2 3 ) )
4 —b, b =g, —=d areinGP



r

R . R Y R .
(iii) Toprove a~+b~, b"+c¢7, ¢ +d” are in G.P. we will prove that

22
b +¢ ¢ +d
T 0 5 . 0
a +b b~ +¢

b*+¢”
Take L.HS. = 73—/
a+b
(ar)3+(ar2)2 ¢ { L)
= A S . PRI K '
2 + (ar)’ rom (1) and (2)

22, .24 2 2 2
aT +a r) ar(l+r) 2
— 7 ) = J 7. =T
a+ar a (1+17)

C2+d2
Now RHS. = 77—
b™+¢

(arz)3 + (31'3)2
(ar)” + (ar")”

from (1), (2) and (3)
s vdt  &f (ler) )

30 T I e 7. = 1
ar+ar arr(l+r)

— L.HS. = RHS.
—3% a:' + bz. h2 + (:3. c2 + (13 are in G.P.

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

Solution:
Given G.P.is aj, a7, a1, .......

We will show

| | |
=i P P 1s G.P
d) 4t a1
1
B
) ajr | 1
For this take r = T F o A%E =3
o a1 r
daj
|
— 3
apr | , 1
and P Ty =R AX AT = 3
ap 1 r
—
arr
=% l 1 __fl 1s also G.P
e T N 1s also G.P.
ar a1t ar



s 4
Q.9 Find the nth term of geometric sequence, if z—;= 9 and a; = 9

Solution:

Given that

as _ 4
33_9
311‘4_i 3 4 _+2
;_[f—g = I =F = fo= £

2 2
when 1 = 3 = 4 = N = 3
: 9‘(:] :
3
2 - 2
when 1 = -3 = a= 5N = 3
: 9(_51 :
2 2
sowhen aj =3, 1 =73
n—1 n
. 2y 2
then a, = ajr"" ' = (i)(g) = (2)
2 2
when a = =g, 1=-=3

; n—1 2 ; s . 2 n—1 2 it 0 2 !
L ‘(‘3 ‘3) =D 3j(‘” (%] =1 (3

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 [ ar

a
then ;+a+ar — 7. - T . (1)



and

VSN T R

U

=216 = [a=6

Put a = 6 inequation (1), we get

6
;+6+61‘ = 26

6r° +6r+6 = 26r

6r” +6r —26r+6 = 0

6r’ —20r+6 = 0

A7 —10r+3 = 0

A —9r—r+3 = 0
3r(r—3)—1(r=3) = 0
Br-1)@r-3) =0
3Zr—1=0 or 6r-2=20

'51::‘6'218
r 1

3
a==6

1
a1‘:6.3:2

when a = 6, r = 3 then
6

r 3=2

g =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

a+ar+ar-+ar = 80

or a+ar2+ar+ar3 =0 1 I —— (1)
also
3
ar + ar
> = 30
= ar + ¢u =60 . (2)

Put (2) in (1), we get
a+ar+60 = 80
AEar =20 e (3)
cquation (2) can be written as
r@a+ar) = 60 ... (4)
Put (3)in (4), we have
r(20) = 60

L =il
Put r = 3 inequation (3). we get
a+a(3)’ =20

a+9a = 20

10a = 20 =
= ar = 2(3) =6

ar’ = 23 = 18

ar = 2(3) = 54

— required terms are 2, 6, 18, 54.
| 11 . " -
Q.12 If a'h and ¢ arein G.P. Show that common ratio is *

Solution:

\/%

(Lahore Board 2009)



Given that
11 1

e are in G.P
1
5 1.4 1
= l_l_bd_b ......... (1)
d
1
C _
and 1'=T=:b=: ......... (2)
b

multiply equations (1) and (2), we get
> _ab a

N
b'ec

2 a
=3 T & & -
C

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 AP.
then a—d+a+a+d = 21

= Ja=21 = q = 7

also given that
a-d-1, a-4. a+d-3 arcin G.P

8 i, _a+d—3

= a—d-1"~ a-4
Puta =7

7-4  7+d-3
= T—d—1_ T—4

3 ﬁ4+d
= 5—d =~ 3
= 6-d)@d+d) =9
=  24+6d-4d-d =9
=  24+2d-d" =9
= —-2d-2449 = §
= clj—zd—IS:O



=  d"—5d+3d-15=0

= d(d-5)+3(d-5)=0

=% (d+3)(d-5) =0

= d=-3 or d=35
when a=7. d=-3
a—-d =7--3) = 10
a =17

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=06 = g =2

also given that

a—d+1. a+4. a+d+15 aremmGP

. a+4 _a+d+15
= a—d+1 =~ a+4
Put a = 2
244  24d+15
= 2-d+1°- 2+4
§) _d+l7
e 3—-d ™ 6
=5 36 = 3-d)(17+d)
= 36 = 3d+51—d°—17d

iy 36 = —d° — 14d + 51



d"+14d—51+36 = 0
d*+14d-15 = 0

"+ 15d-d—-15 = 0
dd+15)—-1(d+15) =0
(d=1D(d+15) =

U N

d=1 o d=-
whena=2, d=1
a—-d=2-1=1
= 2

a+d =2+1 =3

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'=ab = G = z+/ab
EXERCISE 6.7

Q.1 Find G.M. between

(i) -2 and 8 (Lahore Board 2007)

(i) —2i and 8i (Gujranwala Board 2007, Lahore Board 2008)
Solution:
(1) —2 and 8

Leta=-2and b =28

as GM. = *+[ab
= +4/-2D) (8) = £V~ 16 = £y~ 1116 = 1 4i
(i) —2i and 8i
Ieta=-21,b=8i



as G.M. = x+jab
(—21) (8i) = £/— 161" = £/ 16 (=)
Q.2 Insert two G.M’s between
(i) 1 and 8
(i) 2 and 16
Solution:
(1) 1 and 8
Let the required G.Ms are G|, G
=9 1, Gy, Gy, 8 arein G.P.
Here
a = 1, Byg=8
= 1111'3 =8
= (1}1‘3 = & X =1
= =8 = r=2
G = =ar=({1{Z)= 2
Gy =ay = ayr = (1)(2)° = 4
=p 2,4 are required G.M’s between 1 and 8
(ii) 2 and 16
Let Gy, Gy are required G.Ms
then 2,Gy, Gy, 16 arein G.P.
Here a; =2, and ay = 16
= a;r3 = 16
= 2r =16 H a =2
= =
=M o —
Now Gi=a=ar=(2)Q2) =4
Gr=az = ar = (2)(2)° = 8
= 4,8 are required G.M’s between 2 and 16
Q.3  Imsert three G.M’s between
(i) 1 and 16
(i) 2 and 32
Solution:
(i) 1 and 16
Let the required G.Ms are Gy, Ga, Gz
then

1, Gy, Gy, G3, 16 arein G.P
d = l, ds = 16,

Lo

ar = 16

‘J:'\/l—f)=:'—1

(Gujranwala Board 2007)
(Lahore Board 2011)

(Lahore Board 2004)



&
when " =4 = 1= i\/:l = 2
when r =—4 = r=%n-4 = 2

whenr=2. a; = 1

Gy =@ = 4 = (1}i2) = 2

Gy=a3=ar = (1)@ =4

Gy =a4=mr = ()2 = 8

whenr=-2, a =1

Gi=a=ar=(>)+2=-2

Gy =a3 = ar = (1) (=2 = 4

Gy=ay=ar = (1)(=2) =-8

when r=2i, a;=1

Gy =8 =ax =121y =2

Gy = a3 = air = (1)) = 4i° = —4

Gy=as=ar = (1)) =8 =8i"i =-8i

whenr =-21, a; =1

Gy =a =ar = (I)(=2i) = -2i

Gy = a3 = ayr” = (1) (=2i) = 4i* = —4
Gy=ay=ar = (1)(=2i) = -8 = —8i*i = 8§

(ii) 2 and 32

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

(R

Here aj =32, ag = 32,

4
dir = 32

2r = 32 X ap =2
=16

7

m==*4

2
when 1" =4 = 1‘=i\/:l=i2

‘} -
when 1 = -4 = r=++-4 =+2i

whenr=2, aj= 2
Gy =a =ar =22 =4



Go=az=ar =)@ =4
Gy = @y = 1 = ey = 16

whenr=-2, a =2
Gi = m =arF = 22 = —4
Gy =a;=ar =(2)(-2° =38

= — 16

Gi=a=ar =(2)(=2)

when r = 21, a; = 2

G = a = air = (2) (21) = 4i

Gy = a3 = a” = (D) = 8% = —8

3

Gi =m = ar = @Y = 161 = 16i°i = —16i

when r = =21, a; =2

Gy =a = ar = (2)(-2i) = —4i

Gy = a3 = i = (2)(=2i) = 8 = —8§

Gy=ay=ar = (2)(=20) =—16i" =—16i"i = 16
Q.4 Insert four real G.M’s between 3 and 96. (Gujranwala Board 20006)
Solution:

Let Gy, G», Gy, Gy, are G.M’s
then 3, Gy, Go, G3. G4, 96 arein G.P.
Here a; = 3. ag = 96

a1 = 96

31 = 96 X oa = 3

Now Gi=a =ar=@3)2) =4
Gy =@ = 4t = (A = 12
Gy=as=ar =3)Q) =24
Gy =as=ar =(3)(2)°" =48

= 0, 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 y 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 .

. X +
G::\/x—y and A:—,,X

We will show that
G < A

. i ., X+Yy
1.E Fyixy €

or +24xy < X4y
or 0 < X4y +24/xy
or X+y +24xy > 0

or (\/;‘)2'*‘(\6")2;2 Xy > 0
or (\R?\/gf)h > 0

which is true as square is always positive.

Hence proved.

a"+b"
Q.6  For what value of n a4 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

GM. = \fab = 2 b'"

It is given that

a' +b’ 12 172
]
— d +b — (Ir_blx'l (an—|+bn-])
—y a1'1 n bn - n 1/2 b 12 " dlu bn—l!’E
s an _ an—i_r'Z . b];’E - r_i]f(-_"-’ bn—lﬂ r bn
s .n—lr”.’( ]P_b 2 = b 1/2 (a]}‘E_b]!E)



— a =
an—l!E
=% i = 1
b
n—1/2 0
3) =0
= b -
1 1
= 11—2 ={ == n = >

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. =% | GM =+ab

By given condition

! ; 2 9 - \fab (1)
also it is given that

gebie W (2)
from equation (2)

g=2-B g (3)

Put (3) in (1), we get
20—b+b

> 2=420-b)b

10-2 = \/20b—b"
8 = 1/20b- 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

L 4 44



=> b=4 b =16
Put b = 4 inequation (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

a+b
5 =9
= a+b= 10 0 s (1)
and  ~fab = 4
= g =16 0 e (2)

from equation (1)

g2 I0-b e (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 or b=3§

R R e

Put b = 2 inequation (3). we get

a=10-2 =8
Put b= 8 inequation (3), we gel
a=10-8 =2

so the required numbers are
2,8 o 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

ap (1 — )

So =7 C if ] <1
and
a 0" =10
S, = T it i > 1

Infinite Geometric Series

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

aj+ar+ar-+ar + . T
1s an infinite geomeltric series.

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

; L )
S, =7, if ] < 1
EXERCISE 6.8
: gk : 4 1 1
Q.1  Find sum of first 1S terms of geometric sequence, 1 35 Qe
Solution:
Given sequence
A4
2 3r g
1
_ _3_1 -
Here a; = 1, =T = 3. n= 15
| . _a{-rY
As B = T &
[ I '5} 1\
‘ 1 1—(5) l—(gj
Sh = I = 7
-3 3

- 3 -(3) | =3 -

=3[ 1-\3 = 75| 1 14348907

) g[ 14348907 — 1} ) g[ 143489(}6] 7174453
o1 T14343907 | = 2| 14348907 | T 4782969

2



Q.2 Sum to n terms, the series
(i) .2+.22+.222 (ii)
Solution:

(i) 2+.22+ 222 +

-4
‘Sﬂ

24224 222 4
2L+ .11+ 111+

n

S 1.9 + .99 + 999 +

|

("lln) ('

ke Sl O \CII\J

L

NolIie]

10"
10 9
10

|
10"

2

)]

+ O b

3+
Sn

o

(i) 3

34334333+ ...
3 [1+114 111+

[84:99 +999

...o-)l—‘ "..)J|'—‘ LS L

=

|(10+ 100 + 1000 + ..
10 (10" = 1)

[ 10— 1 ‘“]
) 1
[)(u}—n ]

o | —

o | —

3+33+333+

al(l—D+(1-.01)+(1-.001)+

T 100

S [10—=1)+ (100— 1)+ (1000 — 1) +

(Lahore Board 2010)

(erms
n terms]

n terms|

n terms|

1
)*('_lmm)+

11 1
10100 T 1000 "

.. h tcrms}

.1 tEl'LBS) J

(GujranwalaBoard 2007)

n terms

n terms|

n terms]|

n terms]

.noterms) —(1+ 1+ 1+ n times)]

.......



Q.3  Sum to n terms of series

(i) 1 + (a+b)+ (a*+ab+b®) + (a’ + a’b + ab”> + b?) + ....... (Lahore Board 2008)
i) r+0+krf+0+k+kHr+..... (Lahore Board 2003)

Solution:

(1) 1+ (a+b)+ (a’+ab + I)E) + (a’ +a’b+ab’+b’) + .....+ n terms

Sy = 1+ (a+b)+@+ab+b))+(a +a’btab™+b’) + ...+ n terms

Multiply and dividing by (a — b)

(@a—b)S, = a—b+(@—b)(a+b)+(a—b) (@+ab+b") + (a—b) (a’ +a’b+ab™+b")
+ ...+ 0 terms

(a—b)S, = a- b+{a2 — t)3)+('ca3 — b")+(a4 — bJ') +..... n terms

(a—b)S, = [(a+ 8% o B 8 e T l‘.crms)—(b+b2+b3+b4+ ...... n terms)
ala=—11 bah—1)

a-1 =~ b-1

e 1 [a@-1) b(b“—l)]

T (a-b)|l a-1  b-1

1 _a(b-l)(a”—l)—b(a—-l)(b"—l)]
(a—b) [ (a=1(b=1)

gil—13 (4 —1)=bEa— Db "—1
(a—b)(a—1)(b—-1)

(i) r+d+krr+0+k+k)r +.....

Sqp = t+(1+K) (1l +k+ kz'} P n terms

Multiply both sides by (1 —k), we get
(1-KS, = r(1-K+(1 -1+ +(U-KU+k+K)r +..... n terms

_ . 3 .3
= r(l=-kK)r+(l =K)r+(l =k )r +.... n terms

= r—1k+ 1‘3 - 1‘2 kz + 1'3 - 1'3 I\"2 +..... n terms
= (r+ P4 . 1 terms) — (rk + P+ K+ n terms]
_ =1y ks =)
T =1 T k-1
; . P 1
Q.4 Sum the series 2+ (1 —1i) + T to 8 terms.

Solution:

1
2+(1—f)+7+ .......



AS

o=

1l

1+

o [ 1
4(16] 5 1-j

15(1-1)

151 — A+ 1=]

15 -1)

15

4(1-D) = 4(+1 =~ g U~

e (1=i)
= el =
= .= ] 0
= %
e



Q.5 Find the sums of the following infinite geometric series.

e 1 1 1
() S+r5+71a5*
9 3 2
(iii) Z+5+1+§+
(V) 4+2\/§+2+\[§.+1+
Solution:
L1 11
(l) S + 25 + 125 + samssa
|
] 25
Here a = % ¥ = 1
5
‘ .4
AS e = 1 _+
1 1
S 31
= l:__I-:S)(
-3 3
111
(11) FH T gt e
1
| 4
Here a) =15 =I
2
: S - §
AS B = ¥
il i
2 2
= —l:l:]
l-3 3

Il

= w

(i)



(i)

AS

(v)

As

(vi)

As

2 g
4+2+ +3+ .......
3
e o9 234 3
ere aj = 7. r—g—zxg—z. , =
4
9 9
aj 8 F B 2
W ET PSS 21T e Ty
=3 3
2+1+0.5+.......

a|
Sf':l—r

7 2

i
4+2\/§+2+\/§+1+ .......

4 ' 1 S ?
Héie ar =4, 1= = e =
C ] ; 4 \/ﬁ

oAl
S: = T
4 4n2 X{zu_zﬁﬁ(ﬁﬂ)
1L V2-1742+ 10 (\2) -1y
4(2+42)
= T:4(_2+\/§)
0.1 +0.05+0.025 +........
0.05
Here a; = 0.1, 1—0—1—()5 B =7
d]
Sy = l -1
9.1 9.1 0.2




(i) 1.34 i) 0.7
(iii)  0.259 iv) 1.53
(v) 1.159 (vi) 1.147
Solution:
(i) 1.34
134 = 1.3434343434 .
= 1 +0.34+ 0.0034 + 0.000034 + ...
0.34 0.0034
= 1+T"001 ap = 034, r="573, =001,
) 034 . 034 . 34 133
= 1+7 g1 = 1+7g9 = I+4g = 799
i) 0.7
07 = 0777777 coun
= 0.7+ 0.07 +0.007 + 0.0007 + .......
07 07 7 _ 0.07
"1-179 79 ¢ A= 1=y =0
Gii)  0.259
0.259 = 0.259259259259259 .......
= 0.259 + 0.000259 + 0.000000259 + .......
0.259 - 0.000259
= 1-0.001 Hem 4.=1059, T="gase
0259 259
= 7999 T 999
(iv) 1.53

Find vulgar fractions equivalent to the following recurring decimals.

1.53 = 1.53535353 .......

= .001



(v)

(vi)

I

1.159

0.

1 +0.53+ 0.0053 + 0.000053 + .......
|, 053
12001

a; = 0.53,

3

n

0.99

53 152

I+99 = 99

1.159 = 1.159159159 .......

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

= 1-0001 ar = 0.159
_ 0159 159
0999 T 999

5

~ 333

1.147

1.147

1 +.047 + .000047 + .......
1+ 0.1 +0047 + 0.000047 +.......

0.047
1 20.001

0.047 -
0.99 - St

101

1+ 0.1+

47
1+ 0.1+ 990

gl BT
*t70% 990

99 + 47
990

[, 146 1136 _ 568
t0090 T 990 T 495

1 +

r

I

0.0053
= %053 = 001,
0.000159
- “his9 = 0.001
0.000047 |
"= g.0047 = 0001

n

I



Q.7  Find the sum to imfimty of the series;
r+(1+Krr+(1+k+k)r + .. rand k being proper functions.
Solution:
Given series
r+ (1 +k) o+ (1 +k+ kz) .
S=r+(1+k) 4 (1 +k+ kg) i to infinity
multiplying by (1 — k), we get
(1-KS;, = r(1-K+(1 -+ +(U-KA+k+) P+ ... to infinity
= r(l—-Kk)r+(l- kS 24l — K T e 1O infinity
= r-Kk+F -+ - K +..... 10 infinity

= (H—r2 +1‘3+ ..... n lerms}—(rk+r2 k2 +r3 1<3+ ...... n terms
v _rk
T l-r " 1-1k
Cr(-kn-tk(-1 r—k’-rk+rk
- (1 —=r)(1-=rk) Tl =1y(1 —1k)
. r—rk
A-KS = q"5a0-m
] r(l -k
-5 =0T "ya-m
;
S = (1—1) (1 —rk)

, x 1 , 1 4 2y
Q8 Ify-= 2T X HgX and (0 < x < 2 then prove that x = +
Solution:

X 1 5 ] 3 v
y =5+t X +gX 4o to infinity
>
.
. X 4 _x 2 x
Here ar =3 1=i=4'X=2
2
sousing S, = %
X X
2 2 X
Y= 1 Ta-x72~3
]—QX >




2y = x(1+vy)
_ 2y
A T y+ 1
2 4, 8 ; . 3 _ 3y
Q.9 Ify—3x+9x +57 X+ andif 0 <x< ) then prove that x = 2(l+y)
Solution:

Given series

4 >
> 9o 4?3
Here ap =3X, I =75 Txi 3
3 X
using S.I=a—]_
e | —1
2 2
35 3 ¥ 2x
y_l 2% 3=2x I=2x
3 3
B 2X
Y 3-2x
y(3—-2x) = 2x
3y —2xy = 2x
3y = 2x (1 +y)
__L’
XF2(l+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



112

Height of first rebound = 27 x5 = 12m
Height of second rebound = 18 x5
- 13 ,. 122
Total distance = 27 + 2 | 2 g = 18 1= 18 =3
3
18
= 27T+2X7
3
= 27+ 108 = 135 meters

Q.11 What distance will a ball travel before coming to rest if it is dropped from a

height of 75 meters and after

Solution:

Distance of first fall = 75 meters

each fall rebounds s

2
Height of first rebound = 75 X3 = 30m
‘ 2
Height of second rebound = 30 X3 =12m
: . 2 24
Height of third rebound = 12 X3 =73m
o 24 A
Total distance = 75+2| 30+ 12+ 5 e 10 mfimty}
_ f g = 3
30 8=
= 753+2 - 12 2
- T = B = n
i L~ 5 30 S
- 30
= 2 gl
7542 3
L5
150 _
= 154+2Xx—= =75+2050) =75+ 100 = 175 m

b

of the distance it fell?



Q12 Ify=1+2x+4x"+8X +......

(1) Show that x = )Z;yI
(i) Find the interval in which the series is convergent
Solution:
(i) x= %1
Given

2 3
y = 1 +2x +4x" +8X + ..... o0

a
Here a; =1, r = 2x, using Sx = l——11
y—2xy = |
y—1 = 2xy

¥1
X =
2y

() vy =1+2x+4x" +8X + ...
The given series will be convergent if
Ir] <1 = rE R

= |2x| < 1

= x| « 5

L |
= Tg~A%3
X X

Q13 Ify = 1+5+E+ ......

, 3 y—1

(1) Show that x = 2 (’Tj

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

Solution:

" L XX

(1) y = 1+5+74 4.



X . d]
Here aj =1, 1 =35, using Sa = -1
I S
Y= 2% 2%
l=5 "2
2
Y =2 _x
y(2-x) =2
2)"—}{}/:2
2)}'—2:)(3}
2(y—1) = xy
2D
}."

‘s L gy
(i1) y = 1+2 t g T e

The given series is convergent if

Ir] < 1
_ %
Heua1=2
X
= 5 < ]
= 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 - FFind the series.

Solution:
Let the required geometric seriesis a+ar+a P 4aT + .. 0
By the given condition
a+ar+ar+ar+...m=9
a
or T = 9
or #=BEl—f 0 e (1)
also 1t is given that
At r+ar+a ... m = 8?]
R |
L T

or 58° = BL (1 =19) .oeeennee (2)



Put equation (1) in equation (2), we get
590 -0 = 81(1-17)
5x81(1—-1) = 81 (1-1)(1+71)
S5(l—=1r) = 1+4r

5-5r=1+r

Sr+r—=54+1=0

4 2
or—-4 =0 = E= e =% r=j5
2, .
Pt r = 3 Inequation (1), we get
2
— i -
i = )[l 3)
1
a = 9[3) =3
NG
the required series is
a+ar+ar2+ ......
. 2 2y 2
1.e. 3+3(3)+3(3j +3(3) F rin
y mau YD
0l b+2+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+244+T72+ ... which is a G.P

Hete iy =8, =32, A=9, 8 =1

ap (" —=1)
AsS Sa Il('—l
 RE-1
S = ey
8(243—1)

— 23T o) Do OGS
= > = 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
=k a» = 16 and soon
=X =2 . B = 32760

a(r'—1
using S, = _“_l
= r—1
8 (2 1

= 32760=%1)= 8(2"—1)

32760
= =2 =1

8

= 4095 +1 = 2"
ot 4096 = 2"
=% 2|1 = 2]3
=5 = 12

Now we will find ap»
As a, = ar

app = (3){2)12 I

= 8(2)"' 8 (2048) = 16384
ajp = 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



Q4

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 19707

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

enrollment in 1986 = 4a

enrollment in 1994 = 8a

But it 1s given that

Enrolment in 1994 = 6000
=% 8a = 6000

6000

=738

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, 16A, .......

In onc¢ hour interval, number of bacterias are

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

4A

a) = A, r=?=4. n=n+l

we will find a, 4 | X As A is present already
As an = ar

ans1 = ajr

= A" = A4
= A2™" is Answer

= number of bacteria after n hours = 4" A



Q.6  Jomng 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

-

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

triangles formed in this way?

Solution:
Perimeter of original triangle = 5
3
2 3
Perimeter of the second triangle = 5 =3
3
, : W 4 3
Perimeter of the third triangle = 5 = Yy
i .

and so on.

We can write them as

3 33 o
G a g g e which is a G.P.
we have (o find the sum of this infinite G.P.
x|
P -
Here a = o 1=§=.2,
2
SO using
. A
S l -1
3 3
4, 2
= —]_ = ]_— =3
L= 3
= 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.



e.g. 1 %%% are in H.P
since
1,3,5,7 arcin AP
nth term or general term of H.P is given by

|
aj+(n-1)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

2ab
Also H = o
EXERCISE 6.10
Q.1  Find the 9th term of the harmonic sequence
111 I

@ 355577 e (1) 553 > Lo
Solution:

111
(1) 355577 e

Given sequence

1 1 1

32507 e which is H.P

3.9 7, cua B AP

AS

= 3+8(2)=3+16 = 19
= Oth term of A.P = 19

: i 1
= Oth termof HP = 9
-1 —1
(ll) S ) 3 2 o 1 ssseesn

SRPSITY) [—" which is H.P



ar- Mg K (R - F. 8

gy ==—3, d==-35=2, n=9, ag=7
As
a, = ar+(n-1)d
ay = a;+ 8d
= -5+8(2) = -5+16 = 11
=
|
9" term of HP = E]
Q.2  Find the 12th term of the following Harmonic sequence.
. 111 . 121
(1) 25508 e (ii) 35906 e
Solution:
S L1
( 25558 e
Given sequence
1 1
55 ag which is H.P
2.8 8. i SGP
4, =2, d=53-2=3 n=12, ap=17
AS
a, = a+(n-1)d
ap = a;+ 11d
= 24(12-1)
= 2411 CAY = 2433 = 35
| i
= [2thtermof H.P = 35
W 1021
(i1) 32056

Given sequence

[ 3 1 o
5 T a s Vehitch i3 HP
9

|
3
Il
R |2

-
Il
b
ks
~
Il
'



AS
a, = a+(n-1d

app = a;+11d

3 33 39
=3+11|{5)=3+5 =75

50
)
the 12th term of H.P = 39
Q.3 Insert five harmonic means between the following given numbers.
. 2 & ,, 1 s
(i) -3 and ;5 13 (i) 1 and 55 2
Solution:
. 2 2
(1) - and 13
y : 2 2
Let A, A», Az, Ay, As are arithmetic means belween—g and I
5 13 .
=% —E,A|.A3, As, Ay, A5,7 are in A.P
I -
— d) = —2 . d7 = B
13 5
=% ar+6d = & Hoa =-5
5 13
—%+6d )
13 5
=1 6d = 5 +3
18 3
J — — - ( —
6d = 5 ) = d >
-5 3 -2
=3 =By = APkl R g kg =y e ] = Hy me]
-5 (3} _=5 1 ,
Ay = a3 = a1+ 2d = 2+2 7 ) = 2+3:—2 =% Hr = —2
5 3 -5 9 |
Ag = ay = d1+3d—7+3[5) =5 +5=2 = Hz=3
. =3 {8 —3 ¥ 2
Ay = as = ai+4d = 2+4(2j= 2+6=—2 =5 HJ,=7
_ -5 3 -5 15 ]
As = a5 = a;+5d = T"‘S(Sj =Tty = 5 = Hs= 5
R d HM ], =2 l 2 11
= equire S are — 2, 5.7 and 3



25 1
(i) 4

1
and Y

Let A, Az, A Ay As are AMs between 4 and 24
= 4.A LA Ay A As. 24 arein AP
a1 =4, a7 = 24,

ar+6d = 24

4+0d = 24
6d = 24 —4
2 10
s =20 = d=" =
O 3
10 22 3
A]=a-_~.=a]+d=4+7=7 =3 H‘=§
Momay=a+2d=4+2( 2 ) =4+ = 2
> = a3y = 4+ 4d = +_\3 =4+F =7 = H>
Ay=a=a+3d=4 %(1—0)—14 = Hy = s
3 = a3 = aj+3d = 44 5 ) B = 3= g
ae o oaadd o deafl0Y_ %052
AJr—d;—d]+4Lf—'-|-+'—|-\3)— +5 =5 = Hy
(10 50 62
As = ge = Bi+5d = 445 ) o

Il
N
+

o

1

,"Jl

U
s
A

so the required five H.Ms are

3

3

1 3 3

37 - %—2 ﬁﬁ_z and 6_2

Q.4 Insert four H.Ms between the given numbers:

(i) % and % (i) % and ﬁ
(i) 4 and 20

Solution:
1 1

(i) 3 and 23

Let Aj. Aax. Az, Ay are four A.M’s between 3 and 23.

3. A AL As Ay 23 are AP,

d|

I ‘dﬁ:23

ot
[ B

J.l
[R5 7] R

=
rql""



aj+5d = 23

3+5d =23
5d = 20
d =4
|
A|=a3=a1+d:3+4=7 = H|=?
|
A=a=n+2d=3+2@) =11 = Hg=ﬁ
_ 1
A3=a4=al+3d=3+3(4)=13 = H3=E
1
As=as=a+4d =3+44) =19 = H“‘:E
. 11 | ]
sorequired 4 H.Ms are 7 11° 15° 19
. 7 ki
(1) 3amc:l 11
7 11
Let Ay, A>, As. Ay are four A.Ms between 3 and 7
3 11 .
= 7 Al Ar, Az, Ay, - arein AP
: 11
a =5 and 46 =
11
a +5d = —
Si—ﬂ
740 =g
11 3 8
M= =g =
8
¢ =35
b _ 3,8 23 _3
A]—dg—d1+d—7+35—35 — H1—23
3 8 3 16 31
Ag=33=a|+2d=7+2(35)=7+35=35 =



S0

(11i)

Ay = a4 = a1+3d ==

~I|'w 1]l
+
AT,

+
=
SN

A4=‘d5 :'d]+4[l= o

the required 4 H.Ms are
33 35 35 35

23° 31 39" 47
4 and 20

; |
Let Ay, Az, Az, Ay are four AMs between ; and 5

A

|
ay = g and ae = 20

a) +5d = 30
_l1r+5d — %

I
Ap=a = a+d = -35 =75

1
Aj =gy = a|+2d=4+2(
i
Aj :a4:31+3d:1+3(
| i
Ag = as = a,+4d:1+4(

so the required four H.Ms are

100 100 100 100
20 * IT ¥ 13 7 ¢

Siloe

t
o

| |
=, Aj, Az, As, Ay, 5 are in A.P

77357

= gtas =

3. 24

3 32

4
4 )

20 T 10
:>H[—-

39
E o

47

%215

1



e

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

=

term.
Solution:

Jthtermof HP =
7th term of AP =

i
10th term of H.P = 1

10th term of A.P

=3 a; + 6d

Il
b W
r

ar+9d =

al

subtracting (1) from (2). we get

2 6
_3=5

-
Eity

3d =

Asin A.P
a4 = a;+ 13d

(3

5
3. 26 2
= 5%5 T35

Al n i = =
— 14" term of the given H.P = 29



1
and fifth termis =. Find its 9th term.

Q.6 If first term of an H.P. is - 5

() | et

Solution:

. |
["termof HP = — 3

["termof AP = -3 = a;

| —

5™ term of H.P

5" term of A.P
As as = 4a; +4d
5 =-3+4d

1]
o
I

as

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

50 9" term of A.P
ag = a;+8&d

= —3+8(2)
13

|
and 9th term of H.P = 13

Q.7 If 5 is the HM between 2 and b. Find b. (Lahore Board 2007, 2010)
Solution:
If H is HM between a and b

then
2ab
HM. =775
but here 5 is the H.M between 2 and b.
_2(2)b
= 24D
4b

= > =5+b
= 5(2+Db) = 4b
— 10+5b—4b = 0

= 10+b =0 = B ==10



1

Q.8 If the numbers K’ 2k +1° dk_1 are in harmonic sequence. Find k.
(Lahore Board 2003, Gujranwala Board 2007)
Solution:
As = l G : are in H.P
k> 2k+1" 4k-1
=, k. 2k+ 1, 4k—1 arcin A.P
= 2k+ 1 -k =4dk—-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
= k=3
n+1 n+l
Q. Find n so that i+t 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
) _ 2ab
a"+b" T a+b

R R R

|

U

U

1 1 .
ta+b) (@" "+ 0" = 2abia™ + b
”+2+'d_b +b‘d”+l+bn+2 = 2a|l+ll_)+zabn+l
,n+2+bn+2 — an+lb+ahn+1
n+2  n+l n+ 1 n+2
‘ -b

a —a b=ab
‘dn+l('d—b) — bn+| (.'d—b)
d

n+ 1

An+ :bn+|
a:1+I
bn_+l'—1

n+l 0
a {2
3 =)
n+1 =90




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

Solution:

= B =& . (1)
To show that b+ c¢. ¢+ a. are in H.P we have to show that
1 1 L, ot a5
hape ¥ pag gy HOULA
For this we will show that
1 1 1
c+a b+ec  a+b c+a
Q b+c—¢—~a  ¢+da—-da-b
ol (c+a)b+c)  (a+by(c+a)
b—a _E= b
b+c¢c ~ a+b
(b—a) (b+a) = (c—hb) (c+h)
b*—a* = ¢* = b’
which 1s true from (1)
| 1 L o
= Bag * oka ? gah DolA.
=% b+¢,c+a.a+b arein HP
Q.11
L - 1
first term is 3 find the sequence.
Solution:
Given that
i 1 4
ay as 7
| . | 4 D
w == — = A
‘ a; aj+4d 7
ey L, L4
also a|+’2+4d =3
Put this value of al in equation (1), we get
1 | 4

Giventhat a*,b™.¢” in A.P.

4
The sum of the first and fifth terms of the harmonic sequence is 75

T edd T F

if the



1 = 1 &—1
= 2+4d =727 14
L s d+4d = 14
= Jadd = 4 > =TWS
4d = 12
d =3
so required H.P is
1 | 1
a; ar+d T ay+2d T
1 ] |
=& B2 BB b QD (T 1T
L I 1
=2 257§

Q.12 If, 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, geometric and harmonic means between a and b.

a+b _ 2ab

=% A=—2 ,G=z"\fdb,l-[=—a+b
a+b 2ab 5
and AH = 7 ‘a+b=ah=G

-

= AH=G o 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=2i,b=4
(ii) a=9>b =4
Solution:
(i) a=-2,b=-6
a+b -2+-06 3
A'M‘ — 2 —x 2 :—E:—_‘.

S a+b T —Bai-) T -8 "
Now AH =(-4)(-3) =12 = G
= ¥ =~ AH



(1) a=2,b =4
a+b 2i+4 61
AsTgr="g =g =4
G = £+fab = £4/(20) (4i) = +
gl 2ab 200 @) _ 16{‘
T a+b "1+—11 ~ 61
. 8. 2
Now A.H:31x§1:81 =—-8 =0
= G’ = AH
(i) a=9, b=4
a+b 9+4 13
A: 2 = 2 :”E‘
G = +4/ab = £/(9) (4) = £4/36 = £6
o 2ab 294 72
“a+b - 9+4 13
13 72 2
Now AH = 2.13=36=G
= G =AL

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

(1) a=2, b=8 (i) a
Solution:
(i) a=2 b=3§8
2+ 8 10)
As A:d-;b: j'szﬁ
G = £+/ab = £:/(2) (8) = £4/16
=% (L = X &G »0
o 2b _2@®) 32 _
T a+b - 2+8 T 10
_ 16
Here 5 >4<—- = A>G>H

5

8

d

(Lahore Board 2008)



o, _—=2 =8
(11) a="g, &
2.8 248 10
_, _a+xb 5'5 5 5 2
As A= ="mr =y =5 =5=1
, 2N (8 6 4
C]:'\/ﬁ): (5)(5]:‘\/%:; Li(]}{)
4
G=g
32 =
b Z\S)\S) 25 mos 16
H=4+p""2 8 ~10°25°10~725
5"z 5
4 16
Here +l>§>~2—5 =% A ¥»G > H
Q.15 Find A,G,H and verifythat A < G < H (G < 0) if
(i) a=-2,b=-8 (Lahore Board 2009)
" —2 -8
(i) a—S,b—S
Solution:
(i) a=-2,b=-8
: -8 —I
As A:";b: 28: 20:—5
G =-Alab = -8 =-4l6 =-4 H GO
po_2b 2628 32 16
T a+b - -2-8 T —10C 5
_ 16
Here —3x—4«—?
=% A<G<H
. -2 -8
(1) a—S,b—S
9 % —2-& —10
__ _a.+b__5_5_ 5. 5 -2
AS A= =Ta =T =T =5 =



2 8 16 4 .
G:'\f(]bz'\/(s)( ):— 25:—5 I:f(_l(}

2

5

5
2(-3)(-5) %
2ab 5 25 32 5 — 16

2 8 — 10
55

ere — <_5‘\_25 = A S .

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
7 =5 = a+h =0 e (1)
and aziIL =4
2ab = 4 (a+b)
2ab = da+4b Ll (2)
fromi(l) A= 9=b e (3)
Put a = 9-Db in(2), we get
= 29-b)b =4(9-b)+4b
= 18b—2b" = 36 —4b+4b
=  18b—2b" = 36
= 9h—b" = 18
= b —9+18 =0
= b*—6b-3b+ 18 = 0
= bb-6)-3(b—-6) =0
=" (b—6)(b-3) =0
= b=6 o b=s3

Put b = 6 inequation (3), we get

a=9-6=23
Put b = 3 inequation (3), we get
a=9-=3 =26

s0 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

Vab=4 = ab=16 XG>0 ... (1)
and 2ab 16
- a+b 5

10ab = 16 (a+b) ... (2)

From equation (1)

16
a=g (3)

Put (3) in (2), we get

16 16
10 b b= 16(b+b)

10 = l—t?+b
Multiplying by b, we get
10b = 16+ b
b’ —10b+16 = 0
b’ —8b—2b+16 = 0
b(b-8)-2(b-8) =0
(b—2)(b—8) = 0
b=2 ©of b=®§&

b 4 40 4 U U

Put b = 2 inequation (3), we get

Put b = 8 inequation (3), we get

16
4 = — =
d Q i

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



1 4 1
Q.18 If the numbers 2591 and 3¢ are subtracting from three consecutive terms

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

a ; : ; ;g
Let 1., a ar are required term of G.P. then by given condition

a 1 s o1
l,d.d.l—27 — a —27 . d_3
a 1 4 |
and % — E‘ a—i. -cu'—% are in H.P.
B oA
1 11 4 r .
?1 - 5; - ig - %_6 are in H.P.
2—=3r 3 I12r—1 = o
61 L] i! 36 'dl'€ 111 Hl).
6r 36 N
7 3" Ts [op_ [ arein A.P.
6r 36
2 -3t 1or—1
= 7 = 3
61 36
=3 14 = 2—31‘+12r—l
3 18
= ¥ = 2—31‘+12r—]
S _ 36r - 3r+36 54
— = (2-3n2r-1)
o 361° = 571 + 36
= = @2-3n2r-1)
-y TQ=31)(12r—1) = 36r°—57r + 36
=% 7 (= 36r° +27r—2) = 36r° = 57r + 36
= — 2521 + 1891 — 14 = 361" —57r + 36
— 28817 — 2461 + 50 = 0
— 2 (14417 — 123r +25) = 0
= [44r" —123r+25 = 0
— 144r" —48r —75r+ 25 = 0



= 45r (3r—1)—-253r-1) = 0
=3 (3r—=1)d8r—-25) = 0

1 25
= r=3 or r=jg
1
When a = 3. =3 then
1
a_3_, _L1 _ _11_1
p = 1T 1=3» 53358
3
1 25
Whenaxz3 T
1
a_3 16 1 125 25
=25 T 25 tT 3y T 3487 14
48
So the required numbers are
11 16 1 25
3.5 O 353744
FORMULAE FOR THE SUMS
n
Z l =n
k=1
n
3 , nn+1)
1 +2+3+....... tn= 2 k=—"5—
kK=
5 5 > ) nn+1)2n+1)
"+ 2743+ ..cene +n"= Y, k' = 6
k=1
3 - nmn+1) ’
P+2+3+ ... +n’ = ) kB:[T]
k=1
EXERCISE 6.11
Sum the following series upto n terms.
Q1 1x1+2x4+3x7+ ...
Solution:
Ay oF L 2.3 ccana i@ M Hoay, =a+(n—-1)d
and a, of 1.4,7,.......1s 1 +(n—1) (+3) = 3n—2 sonth term of the given series is

Ty = n(3n-2) = 3n*-2n = Ty = 3K — 2k



Let Sy, 1s the required sum then

Sn = T]+T2+ ....... —!—T”
n
= Y T
k=1
n
= 2 3k -2k
k=
n n
= D, 3k'- D, %k
k=1 k=1
n n
=3 ¥ ¥-2 % kK
k=1 k=1
_ 3n{n+l)(2n~|~l)_zn(n;rl)
6 st

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

= > -T2
|

= "(“TJr)[an—m
1

_ %[Zn—l]

nn+1)2n-1)
o 5

n 5
=5 (2n"—n+2n-1)

N 3
= %(2n"+n—l)

Q2 1x3+3x6+5x9+.......

Solution:
a, of 1,3,5, .......1s 1+(n-1)(2) = 2n—-1
a, of 3,6,9, ....... 1Is 3+(m-1)(3) = 3n

so nth term of the given series is
T, = @n-1)(3n) = 60" -3n = T, = 6k -3k

Let S, be the required sum



= o = Li+la+lzst e ¥ Ln

1
= Z Th
k=1

n
= D, (6k"-3k)
k=1
n n
=6 Y ¥=3 ), k
k=1 k=1
_ 6n(n+li{)(2n+l)_3n(nz+l}
2n(n+1)2n+1) 3n(n+1)
- 2 - 3
_ n(nﬁ+ [) it 22 5] = n(n+ 1)2(411— 1)
Q3 1x4+2x7+3x10+..........
Solution:
e OE L2 3 cnsane 38 N
a, of 4,7,10, ....... 1Is4+(n—-1)3) = 3n+1

nth term of the given series is
T, = nBn+1) = 3n% +n
and Ty = k(3k+1) = 3k +k

Let S, be the required sum

= Sn = T]+T2+ ....... —I_Tn
n
= Z Ty
k=1
n
= ), 3k +k
k=1
n 1
= 2, K+ D k
k=1 k=1
11 1
= 3 k™ + k



nn+DH2n+1)y n(n+1)
3 : +
6 2

nn+H2n+1) n(n+1)
= 5 + 5

nin+ 1)
= T 2n+ 1+ 1]

_ n(n+ ]};(2n+2} _ 2n (n + !)) n+ 1) _ i £ 4 19
Q4 3Ix5+5x9+7x13+......
Solution:
e B2 3. T v is3+(n-=-01(2) = 2n+1
a, of 5,9, 13, ....... s 5+(n-01)4) = 4n+1

so nth term of the given series is
T, = 2n+1)En+1) = 80~ + 60 + 1
and Ty = Sk™ + 6k + |

Let S, be the required sum

— S” - T|+T_’+T%+ ....... +Tn
n
= Z T,
k=1
n
= D, (8k +06k+1)
k=1
il | n 1
= Z 8k™ + Z ok + 2 1
k=1 k=1 k=1
n n n
=8 ) k+6 ) k+ D 1
k=1 k=1 k=1
nn+1)2n+ 1) nm+1)
= 38 6 +67 5 +n

dnn+ 1) 2Cn+1)
= 3 +3n(n+ 1)+n

dn(n+1)2n+ 1) 3. n
= 3 +3n"+3n+n




an+4)(2n+ |1 2
=n(n ;(11 )+3n“+4n

[(4n+4}(2n+1)+9n+ 12]
= # 3

n
= 3 [811 + 12n+4+9n+ 12]

n._.. %
= ;[811‘+21n+16]

Q.5 P+3¥+5+ . (Lahore Board 2006)
Solution:
8y of L 3.8, i 1s I+(n—1)(2) = 2n—1

nth term of the given series 1s
T, = 2n- [y" = 40" —4n+ 1
and Ty = 4k" -4k + |
Let S, be the required sum

= Sp = T1+To+T3+....... + Tse
n
= Z T|\
k=1
n _
= Y (4K —dk+ 1)
k=1
n
=Z41\—Z41\+Z‘1
(_] l\:l l\:l
= 4 Z k"——l- E k + Z
l(—l l\—-l
1(n+l 2n+ | 1(n+ 1
- (REr0CutD n@tD,,
2n(n+ 1) (2n + |
- I _;(l JI—2|1(n+l'}+n
2 + D) (2n+ 1
_ n[ 0t .i{“ )—zm+1)+1}
2m+DH2n+ =6+ 1)+ 3

= n 3
11 3 )
= ;[41]‘+6|1+2—6n—(}+3|

1 7
= %[41]"—l|



Q.6 LS 1 e
Solution:
IO | BT — is2+(n-1)(3) = 3n-1

nth term of the given series is
T, = Gn—1)" = 90" —6n+ |
L,
and Ty = 9k -6k + 1

Let S, be the required sum

= Sh = T1+To+Tz+....... o

n

= z T,
k=1
1

= > 9K —6k+1
k=1
n n n

= ¥ 9%—- Y 6k+ ¥ 1
k:1 k:l k:l

n n n
=9 Y k-6 > k+ Y 1
k:I k:l k:l

On(n+1)(2n+1) (n(n+1}

= 6 H 7 +n
3In(n+1)2n+ 1
= ( 3( )—311[n+1)+11

= % Bm+D)Cn+1)~6Mm+1)+2]
= S[60°+9n+3—6n—6+2]

1 )
= 5 [6n" + 3n— 1]

Q7 2x1P+4x2°+6x3 +...
Solution:
a, of 2.4.6, ....... 1s 2+(n-0D(2) = 2n

) 0 VR . T IS n



nth term of the given series 18
2 3
Ta = 2n(n)” = 2n
and Ty = 2k

Let S, be the required sum

= So = Ty +Tr+Ts+....... < I
n n
= > Te= Y 2k
k=1 k=
n 2
nn+1)
=2 Y k3=2[+]
k=1 N
I i 2
n(n+1) nn+1)
- c 4 = 2
Q.8 3x22+5x3F+7x4+ .
Solution:
a; of 3, 5.7, .conunn is3+(n—1(12) = 2n+1
A OF 2. 2 A, i 1s n+1

nth term of the given series is
2 3 2
T, = C2n+1)(n+1)y =2n +5n"+4n+ 1
3 2
and Ty = 2k + 5k + 4k + |

Let S, be the required sum

= Sig = T1+Tad+Tat....... + T4

n

= > T
k=1
n

= ), QK +5k+4k+ 1)
k=1
n n n n

= Y 2+ Y 5K+ Y, 4k+ ¥ |
k=1 o= i k=1 k=1

n . n . n n
=2 Y K4+5 2 K+4 Y k+ 3, 1
k=1 k=1 k=1 k=1



nm+1) | _nm+DCn+1) nm+1)
= 2| —5—| +5 q +4T+n
2 )

i

0’ (n+ 1)2 Snn+ D (2n+ 1)
= 5 + 6 +2n(n+1)+n

n’ (n2 +2n+1) 35n (2n2 +3n+1)
3 - 6 +2n(n+1)+n

= [(_1[3[1([}24-2114' l)+5(2i12+3ﬁ+ [)+ 12“]_}_ 1)"|"6]
- [(—1[3[]3+6112+3n+ 1On” + 150+ 5+ [2n+ 12 + 6]

= % |30 + 16n” + 30n + 23]

QY9 2x4xT7+3x6x10+4x8x13+.......
Solution:

g 0F 2.8 4. i g n+l

a, of 4,6, 8, ....... s 4+(n—1)2 = 2n+2

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

nth term of the given series is
To = (n+1)(2n+2) (3n+4) = 6n° + 200" +22n + 8

and  Tp = 6k +20k” + 22k + 8

Let S, be the required sum

=% Sqe = T+ TatTa+ .0 + T

I
N
H

= > (6K + 20K + 22k + 8)
k=1

n 1

n n
= Y 6K+ Y 206+ Y 22k+ . 8
k=1

k:] k:] k:]

n n n 11
=6 Y K+20 2 K+22 X, k+ 2, 8
k=1 k= k=1 k=1



& 2
_ 6M_|_2011[I1+l)(?_n+I)_|_22n(n+l)_|_8n

3n? (nz+ [+2n) 10n(n+1)2n+ 1) _
= 5 + +1In(n+ 1)+ &n

9%}

12

"3nm’+1+2n) 10(2n° +3n+1)
= n ~ + 3 +1l(n+1)+8

—

COn(n”+ 1+2n)+20(2n° +3n+ 1)+ 66 (n+ I)+48]
= n
6

= ¢ [90" +9n + 180" + 400" + 60n + 20 + 661 + 66 + 48]

1 3 2
= ¢ [9n" +58n7 + 135n + 134]

Q10 1x4x6+4x7x10+7x10x 14 +.......
Solution:
a, of 1,4,7, ....... is l+(n—1) = 3n-2
Ha B0 &, T IO uiains is 4+(n—-1)3) = 3n+1
a, of 6,10,14, ....... s 6+(n—-1)(4) = 4n+2
nth term of the given series is
T, = 3n-2)(3n+1)(4n+2) = 36n° +6n° — 14n —4
and Ty = 36k’ +6k> - 14k — 4
Let S, be the required sum
= Se = T1+TH+T3+....... + Ty
n
= T
k=1
n
= Y, (36K’ +6k”— 14k — 4)
k=1

n n n n
=36 > kK+6 Y kK-14 > k-4 > k
k=1 k=1

k=1 k=1

_ 36 |12(_n'+ l)3+ ]n(n+l)(2n+ 1)_l4n(n+ 1)—4[1
4 6 2

= 9113(112+ I +2f1)+ll(2113+311+ 1)=7n(n+1)—4n



n [9113+9n+ 180" +2n" + 3n+ 1 P o T
n [on' + 20n% + 50— 10]
QI 1+ +2)+(1+2+3) +ueeueee

Solution:

Il

nth term of the given series is

nn+1 1 -
Ty = LF B+ i n:(f}=5(_n*+n)

1 5
and Tx = 5(k"+k)

Let S, be the required sum

= S = Ti+Ta+Th+ s o

n

= Z T4
k=1
no

= Z E(k'+k)
k=
. .

=5 & K+s 3k
2k=l 2k=

Il nn+D2n+1) 1
=2 6 it N

~ ln(n+l)[2n+l }
=2 2 g ¢l

_nm+1) {2:1+l+3}

B B 3

_nm+1) (?,n+4j _nm+DhHm+2)
B 4 3 - 6

Q12 P+(1*+2H)+(1*+22+3) + ...
Solution:
nth term of the given series is

5 .§ o > nn+1)2n+1)
T 2 1" 2 % 3%F v n = 6 =6(

3 2
2n + 3n" +n)



| 3 b
and Ty = 52k +3k™+k)

Let S, be the required sum
= S[] = T] +T2 +T_).+ _______ +T“

] N 5
6 (2k” + 3k™ + k)

n 1 n

:% 2y P43 ¥ P2 ¥ &

}

L k=1 k=1 k=1
_ar " m+1)Y° _nm+ Do+ 1) 11(n+1)}
= 6_2 1 +3 6 + 5
B _l__nzln—l—l}: nin+ 1) 2n+ 1) n{_n+1_}}
=6 . F 2 3

+ 1
= % [nm+D+@n+D+1]

nmn+ I >
= % [n"+n+2n+1+1]

nn+1) -

= "y [n™+ 3n+ 2]

nn+1)

= g l_n2 +2n+n+ 2]

nn+1)

=" 17 [(_11+ l)(n+2)]

n(n+ l}2 (n+2)
12
Q13 2+2+5+2+5+8) +........

Solution:
nth term of the given series is
T, =2+5+8+

Using S, = [2a;+ (n—1)d] Mg =2 d=3
1
T, = 5 [2Q)+1n-1)(3)]

1 | '3
= [5[?»11+ 1] = E(3n"+n)



Let S, be the required sum

= By = Ej & T Dot e gy

o

Il
2| —
o8
-

b
+

L e e 1

_2n(n+l)(2n+l)

4

n

6

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

(n+ 1)
2

nn+ 1)

2

nm+1)
2

— b= = bd |

= 5n(n+])(2n+2)

2n+ 14+ 1]

|

nn+Dm+1) n(n+1)°

= - = 3
Q.14 Sum the series.
G P-2:8 -4 tune (2n - 1)* — 2n)*
@ P-3 25—t (4n - 3)* — (4n - 1)*
¥ TP 1t aF
(111) T+ ) + 3 + eeees + to n terms
Solution:
G 1"=2"%F 4" Fuum (2n-1)* - 2n)*
As T, = 2n-17-(2n)° = 4n° —4n+ | —4n’

= —4n+ 1

Tk = —4dk+ 1
Let S, be the required sum
= Sy = T1+THo+T3+....... i M
n n
= > Tk= D, (-4k+1)
ke k=1
I Il
= —4 Z + Z 1
k=1 k=1
nn+1) .
= —4— 5 +n = -2nm+1)+n

)

= P =R = =W =11 = —-n(2n+1)



(i) 1"-F 45T % e (4n-3)—-@n-1)
T = (411—3)2—(411— l)2 = 16n°—24n+9—16n"+8n— 1

= —16n+8
T, = —16k+ 8
Let S, be the required sum
=% So = Ti+To+T3+....... il
n n
= Y Tx= D, (~16k+8)
sl k=l
n n
= -16 ), k+8 ), |1
k=1 k=1
= —16—1.1 (n?+l)+8n
= —8n(n+1)+8n = —8n°—8n+8n = — 8n°
1 1Y P ®
(111) T+ 5 + 3 + eeeee to n terms
[ 5 .2
T, = H[l"+2'"+33+ _______ +1n%]
| 1) (2 | | -
- H[H(IH- )6( Lo )] = 6(211‘}+3n+1)
| 3
Th: = 6(2k‘+3k+l)
Let S, be the required sum
Sop = Ty+To+T3+....... + T

n

n
1 )
= 2 Ti=g 2 (Qk+3k+1)
k=1 k=1

l{zl k:l k:

] n n n
= 2|2 2 K+3 2 k+le

I nn+1)2n+1) nn+1)
= 6_2 6 43 7 +n}
1 _2n(n+l)(2n+1)+9n(n+l)+6n}
6 6

= 3¢ 2@ +3n+ D49+ D +6]

n 2
= 36 [4n~ + 15n+ 17]



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

(i) 3n+n+1 (i) n*+4n+1
Solution:
(1) 3nP+n+1

Ty = 3n°+n+ 1
T = 3 +k+ 1
Let S, be the required sum

= Sy = Ti+Ts+Ts+ .nuins +T5

n
= > Ti= Y GK+k+1)
k=] k=1

n

n n
=3 Y K+ 2 k% ¥ 1
k=1 k=1

k=1

nn+1)2Zn+1) nm+1)
3 +

= 3 6 7 + 1
nn+1)2n+1) nm+1) 2n
= 2 g g

S e

[0+ 13 @ti+1) + fig1 $2]

.
[2n°+n+2n+ 1 + n+3]

I
b=

2n° +4n+4] = n(n* +2n+2)
| _

o=

(i) n'+dn+1
As T, = n’+4n+ 1
Te = K +4k+ 1
Let S, be the required sum

= S]] = T] + TE + T3 L R + Tll

k=1 k=1



1l

11 11
Y K¥id Y kv ¥ 1
k=1 k=1

k=1
nn+1)2n+1) nn+1)

= 6 +4 3 +n

= n(n+1}6(2n+1)+2n(“+1)_}_’]

= gI(n+l)(2n+1)+12(n+1)+6]

= 212112+3n+1+[2n+12+6|

=~ 202+ 150+ 19

= g [2n7 + 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

N
As T, = 3nn +2n+ 1
T, = 3k%+ 2k + |

Let S, be the sumof n terms

Then Sy = Ti+Ts+Ty+ enens + Ty

n
> Ti= X Gk +2k+1)
k=1l k=1
n n n
=3 > K+2 ) k+ 3 1
k=] k=1 k=1
nn+1)2n+1) nn+1)
6 27y
nn+1)2n+1) 2n(n+1)
. 2 L

+ 1

+n
[+ 1) @2n+ D+2m+ 1) +2]
[2112+3n+l+2n+2+2|

n ) r
= 5[211 +5n+5] L (1)



To find sumup to 2n terms

= put n = 2n in(l)
, j
Sn = 5 [220) +52n) + 5]

= 0 |_8112 + 10n + 5]
(i) n'+2n+3
As T, = 0" +2n+3
Te = K’ +2k+3
Let S, be the sum of n terms
= S = T1+THh+T:+....... + Ty

n

n
Y Ti= Y & +2%+3)
k=1 k=1

n n n
= D K+2 ), k+3 D 1
k=1 k= ] k=1

Il

i

[n(n+l)} +zn[nz+]}+_3T1

n2 (n+ ]}2

= “—4—_+n(n+l)+3n

= 7 [n (113+ l+2n)+4(n+ 1)+ 12]
— [n3+n+2nz+4n+4+ 12]

= [ +2n° +5n+16] ... (1)

To find sum of 2n terms of the given series

Put n = 2n in (1), we get
. 2n 3 2
Son = 4 [(2n)" +2 2n)" + 5 (2n) + 16]

= % [8n” + 8n” + 10n + 16]

8

= 1 (4113 +4n° + 50+ 8)



Chaprer |

SEQUENCES AND SERIES

MULTIPLE CHOICE QUESTIONS

(1)

(3)

(4)

(3)

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

of A.P:

(a) as=a +(n-1)d (b)
(¢) an=a; +(n—-2)d (d)
11 1 e

3 7 g e IS 2N

(a) Arithmetic progression (b)
(c) Harmonic progression (d)
The 5thterm ofthe G.P 3,6, 12,......... Is:
(a) L5 (b)
(c) 2 (d)
Ifagn=(-1)"" (n- 7) thenas =

(a) (b)
(c) -5 (d)

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

atbh
(a) -

(c) i \GB

(b)

(d)

an=a +(n+ 1)
a
1 +(n-1)d
|Lahore Board 2005]

dp —

(Geometric progression
None of these
|[Lahore Board 2005]

|Lahore Board 2005]

4
None of these
|Lahore Board 2005]

B ]

a+b
a+b
|Gujranwala Board 2005]



(6)

(7)

(8)

()

(10)

(11)

The formula for the sum of *n” terms of an A.P is;

(@) 5 {2a +(n+a)d} (b) 3 fa+(n—1)d}
n n _
(c) 5 122 + (n- |)d} (d) 5 1a1—(n—1)d]
|Gujranwala Board 2005]
JEO A in =
3nin+ 1) 3n(n—1
@ =5— (b) ( b )
2n(n+ 1) 2n(n—1)
(c) 3 (d) 3
The series 3 +33 +333+......... 18!
(a) Arithmetic series (b) Geometric series
(c) Harmonic series (d) None of these

|Gujranwala Board 2005]

- : 1 .
lhe nth term of'an AP is 5 (3 — n) the first three terms are:

(a) 3,2, 1 (b) 1,2.3
(c) L2, | (d) l.%.(}
|Gujranwala Board 2006]
The geometric means between 2 and 4 are:
(@) 82 (b) 42
© +22 (d) +3/2
|Gujranwala Board 2006]
Infinite geometric series is convergent if;
(a) <1 (b) Irl > 1
(¢) ir|=1 (d) All of these
[Gujranwala Board 2006]
The A.M between % and b IS:
a+tb a+b
(@) ab (b) 2ab
_ 2ab :
() ath (d) None of these

[Gujranwala Board 2006]



(13)

(14)

(15)

(16)

(17)

(18)

(19)

Ax H =
(a) ab (b) 2ab
(c) atb (d) None of these
[Gujranwala Board 2006|
Ifa, A, bare in A.P then 2A is:

@ a-b (b) ‘l;b
(C) a+b (d) b—a
[Lahore Board 2006]
w(n+ 1)
4
(a) P+23+33+......... n’ (b) 1P+ 22+ 32 +......... n
(c) L2 F 3+ s n (d) None of these
|[Lahore Board 2006]
nth term of G.P 1s:
(a) ar" (by  ar™’
a i
(c) o (d) a

[Lahore Board 2014, Lahore Board 2006]
A.M between 4 and 8 is:

(a) 4 (b) 3
(c) 6 (d) 7
|Lahore Board 2006]
Geometric mean between 2a and 2b is:
dab

i /i
(a) +Jab ® s

— a+b

] P4 [ e

(c) + 2+/ab (d) Jab

[Gujranwala Board 2007]
The sum of an infinite geometric series with common ratio '~ exists only 1f:
(a) -l <r<] (b) -1<r<]
(c) r<-l,r>1 (d) r==1

[Gujranwala Board 2007]



(22

(23)

(24)

_—
o}
LA

(26)

k|
nnt I)n - 2)

(a) — ' (b)
X 2nt Din -+ 2)n l
(c) 6 (ch)
Il ap—3 = 2n— 5, its nth term i15;

(a) 2ntl (b)
(¢) 2n-2 (d)

Geometrie mean between =27 and 8/ 1s:
(a) + 4y (b)
(c) 25 (d)

armonic mean between 3 and 7 1s:
[ larmonic mean between

S
(a) 2 (b)
(C) h (d)

Arithmetic mean between /2 and 3+/2 is:
(a) 2 (h)
(c) 0 (d)

nn - i]tﬂln - I}

{'I
[n(n I}.‘
&
[Gujranwala Board 2007]
2n + 3
n—4§

[Gujranwala Board 2007]

+ 4
+ 6/

|Gujranwala Board 2007]
21
5

|Gujranwala Board 2007]
242

[L.ahore Board 2014, Lahore Board 2007]

[Harmonic mean between a, b is:

) ab l
(a) a4+ B (b)
y 2ab |
(c) a+b (d)

at+b
ab

a-—-b
ab

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

.. n
[Finan APa, = n

() (b)

(d)

4
s A
(C) 3

I then ay 1s equal to;

Nof [ SULIY

|Lahore Board 2007



(27)  Geometric mean between 2 and 8 is:

(a) =2 (b) + 8
(c) +4 (d) + 16
[Lahore Board 2007]
(28) 2 k=

t ]

(a) k (b) %
k(k — 1)

(c) ”{' El (d) k"

[Lahore Board 2007, Gujranwala Board 2008]

(29)  Common difference of the AP 17, 13.9,......._. equals:
(a) 4 (b) 4
() 30 (d) 15

[Lahore Board 2008]

(30)  No term in G.P is:
(a) 3 (b)
(c) 1 (dy 0

(§8 ]

[Lahore Board 2008-09]

(31) Ifnthtermof the A.P is 3n— 1 then first term equals:

(a) —1 (b) 4
(c) 2 (d) 4
[Lahore Board 2008]
(32) Thesequence 3.6, 12.......... I8
(a) AP (b) G.P
(¢) P (d) Finite
|[Lahore Board 2008
(33) 1 +2-3+4+........ tnequals:
(a) M (b) M
n+ | n(n-=1)°

(C) a '[d) q



(34)

(35)

(36)

(37)

(38)

(39)

Ifa,=(n+ 1)a;-; ,a =1 then ay is:

(a) =3 (b) 3
(c) -2 (d) 2
[Gujranwala Board 2008]
. 11 _
Common difference of harmonic sequence 5 . PRE RETTE L
-2 _ 2
@ 73 ) Y
|
(c) 2 (d) =
[Gujranwala Board 2008]
The geometric mean between | and 16 is:
(a) -4 (b) 4
1
(c) =4 (d) 3

|Gujranwala Board 2008, Lahore Board 2015]
A.M between a and b is:

a—b a+b
(a} ,‘\jr:! {b} 2
(¢) \f'E (d) a+b
|Gujranwala Board 2008]
TGP 3 6, 120000 common ratio ‘r’ equals:
(a) 3 (b) 6
1
(c) 2 (d) 5

|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)  The product of n gcometric 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]
(41) Ifa,>=3n-11.then 5thterm is:

(a) 4 (by 7
(c) 10 (d) 13
[Lahore Board 2010]
a! + b""!
(42) Let P be H.M between a and b thenn =
(a 0 (b) I
(c) 1; (dy -1
[Lahore Board 2010]
(43)  The next term of the sequence 7.9, 12,......... is:
(a) 16 (b) 15
(¢) 14 (d) 18
|Gujranwala Board 2010]
(44)  G.M between 27 and 8/ 1s:
(a) + 4 (b) +4
(c) 4 (d) -4
|Gujranwala Board 2010, Lahore Board 2015|
(45) Sumoftheseries 1° +2' + 3+, ... .. up to nterms —
(@) 11{112+ 1) (b) [n(n; lﬂ-‘
) n(n— 12211 + 1) ) g_[_n3-_1_)
[Lahore Board 2010-11]
(46) AMbetweenx—3andx+5=
(a) x4 (b) x—1
(c) x—3 (d) Xx+35

|Gujranwala Board 2011]



(47) Ifa, A.barein A.Pthen2A =

_ atb
(a) = (b) a+b
a—-b
(¢) a-b (dy 5~
[Lahore Board 2012]
(48) 20thtermofl +3+35+......... Is:
(a) 38 (b) 39
(c) 40 (d) 41
[Lahore Board 2012]
49) Ifa=2i,b=4i.thenG= —v—-—
(a) +21/2i by ~Joi
(c) + 2i (d) 4

|Lahore Board 2012]
(50) The 3rd term of sequence a, = (—1)" (n—7) is:

(a) 8 (b) 4
(¢) -4 (d) -8
|Lahore Board 2013]
(51) The series | +i+£+£+ ......... is:
: 2 4 8
(a) Arithmetic (b) Harmonic
(¢c)  Convergent (d) Divergent
[Lahore Board 2013]
(52) arofthesequence 2,6, 11,17,......... 1s:
(a) 41 (b) 51
(c) 32 (d) 40

[Lahore Board 2013]
(53) The A.M. between x — 3 and x + 5 is:
(a) x+1 (b) x—1
(c) Xx—3 (d) x+5
[Lahore Board 2013]
(54) Ifthe 5th term of an AP is 13 and 17th term if 49, then a, = ?

(a) an=2+(n—1)3 (b) a=1+(n-1)3

(c) aa=3+t(n-1)4 (d) None of these
(55) Ifa,2=3n- 11 then nth term of the sequence 1s:

(a) an=3n-5 (b) a,=3n-4

(c) an=2n—->5 (d) aa=2n—4



(56) If are in A.Pthenb= ————

o 0| —

ac b atce
A+ o (b)

2ac

(d) None of these
ate

(c)

(57)  Sum of n terms of an arithmetic series is:

(8 Sw =5 (a +an) () Sa = 5 (2a1 +2an)

(c) Sy = %(m + ay) (d) None of these
(58) (E—a)+(Xx+a)+x+3a)+. coivinss 1s a‘an:

(a) Arithmetic series (b) Geometric series

(c) Harmonic series (d) None of these
(59) IS, =n(2n — ). then the series 1s:

(a) (I 2 Tl e e (b) | Fd A8 v

() 1 +3+5+......... (d) All of these
(60) O’ cannot be a term of:

(a) AP (b) H.P

(c) G.P (d) Both (b) and (¢)
61y 1+i,2,2(1=Deuvnnrnn. is a/an;

(a) AP (b) G.P

(c) H.P (d) None of these

1 1 1
(62) If; ; 6 : : arcm G.Pthenr="7?
C C
(@) £ \'\/; (b)y £
a a
(c) e = (d) i ’\.\ﬁ

(63)  The formula to find the sum of ‘n” terms of the geometric series is

an(r" — 1
5, - 11(1 ) i

r— |
@) <l (b) i1
(c) Ir| =1 (d) None
(64) Theseries 1 +2+4+8+_ ... .. is:
(a) Convergent (b) Divergent

(c) Oscillatory (d) All of these



(65)

(66)

(67)

(68)

(69)

(70)

(71)

(72)

(73)

220

| o 2L
@ 99 by g9
220 221

© o9 () g9

If a. b are two distinet real numbers and a> 0, b >0, G > 0 then:
(a) A=G=>=H (b) A<G<H
(c) A=G=H (d) G>A>H

If a. b are 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

n

Z [(km L “\ = l_]m] -
k=1
(a) m" (b) n"
(C) rl.llll (d} nH

n

Y K- —
k=1

nn+ 1) n2n+1)

(a) — 5 (b) o

_ n(n® + 1+ 2n) n*+2n' +n’
() — 3 (dy

[fan+ ans1 =2nand a3 =2 thenay=7?
(a) 4 (b) .
(c) 2 (d -2

Sum of ‘n” terms of sequence {3"'} is:

= . 3~ -
(a) 3"'-1 (b) 5
| 30—
(c) 23 =-1) (d) 5
Infinite arithmetic series Z (n+t2) =
nel
(a) Convergent (b) Oscillatory
(c) Divergent (d) None of'these
The formula to find the sum of infinite terms of arithmetic series is:
A ai(l =1
(_d) S:t_ — .l —r (b) S& - l —r
3 - 1} _ ]

(c) Se = e — 1) (d) None of these

r—1



(76)

(77)

(78)

(80)

(81)

(83)

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

(a) | +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 —| (b) 2 or =2
(c) 4 or -4 (d) 3 or -3
;o !

Interval of convergence for the series %— Xty s S, s
(a) [-2, 2] (b) [-1, 1]
(c) 1=-2,2] (d) Both (a) and (¢)
Ifa,be CthenG” = -
(a) Ax G (b) A°
(¢) H- (d) AxH
Y K- ———
k=1

n(2n” + 3n+ 1) nn+ 2n+1)
(a) 6 (b) 6

n+1)(2n+ 1
(c) L‘—“)“(i‘"L“‘l (d) Both (a) and (b)
A.M between (x — 2)” and (x + 2)” is the sum of squares of:
(a) x and 1 (b) x and 2
(¢)  x“and 2’ (d)  None of these

pwd 2 1 .
nth term of H.P 30609 18
_ 1 : |
(@) 3In+1 (0) 4an -2
] |
(c) In-2 (d) 3n
IS, = 2" then the series will be:
(a) 1 +2+4+......... (b) I+1+24+4+. .......
(c) | FZR3E_ (d) None of these
1 1

Theseries 1 +5+3+......... converges to:
(a) 0 (b) I
(¢) 2 (d) oo
Ifr =1 then the sum of n terms of gcometric scries is:
(a)  a (by O

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



(84)

(85)

(86)

(87)

Itan = (=1)"" find 26th term.
(a) -1 (b)
(c) 26 (d)

In gcometric sequence nth term equal to:

(a) aj+(n—1)d (b)
(c) ar™! (d)
5 5 .

5. S g Is 1n

(a) Sequence (b)
(c) G.P (d)
Ifas—a.—1 = n+1andays = 14thenas=
(a) a (b)

(c) 20 (d)

-26

n
5 (2a) + (n—1)d)

d|
l-r

AP
H.P

14

Lh



(1 g (2) ¢ (3) (4) b (5) ¢
(6) iy (7) i (s) d (9) d (1t ¢
(11 d (12) b (13) d (14) ¢ (15) d
{16) b (17) ¢ (18) ¢ (1Y) i1 (24)) b
(21) i (22} b (23) b 24) b 25) ¢
126) d (27} ¢ (28) b (29) b (30) d
(31 C (32) b (33) b (34) b (35) @
{30) 5 (37) b (38) 4 (3% b (1) ¢
(41) ¢ (42) d (43) il (44) a (45) b
{46) il (47) b (+4) h (+49) i (311 h
(51) ¢ (32) d (53) d (34) b 33) al
f36) ¢ (37) ¢ (38) 4 (39) a (60) d
(61) b (62) d (63) b (64) b (63) d
{606) i (67) b (68) h (h9) d (7t} i
(71) d (72} ¢ (73) d (74 ¢ (73) b
{76) ¢ (77} d (78) d (79) b (50) i
(81) b (82) a (83) d (84) a (85) ¢
(86) C (87) C




_

 SOLUTION °
Q.2 As 2,7.12, carein AP becaused=7-2=5andd=12-7=35
11 1 .
=% P RE EE b R RCIRrtes are in H.P
Q3 As 3,6, 12, . is G.P
6
Where r = 3~ 2, aa=3
As. as = art = 3(2)' = 3(16)= 48
Q4 ai = (=10 i —=7)
Put, n =3
ay = 1YL 3-7)
=(-IyeH =4
Q.7 3+6+9+. i +3n
= 1L+ 2+ 3+ n|
& n(n+ 1)] In(n+ 1)
= 3] 2. K, = 1[fu == -
k=1 -T -
Q8 3+33+333+.........
As.
33 333
3 = 11 and 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 dn = 5 (3-n)
| . 1
a|=5(.~—l) =E[2}= 1
| _ | |
m=50-2 =30)=5
| |
a3=503-3 =350)=0




Q10 Let, a =2 , b=4
GM = £+jab

= +\J2x4 = ++/8= +2.2

Q.12 As AM between a and b is given as:

a+b
AM = N
1
i Mo ady = 22
AL (,l“(..l.nad]'l B = 5
b+a
ab  a+b 1
T2 T ab (2
Q13 As, AxH =G
= AxH = (£+/ab)’
= AxH = ab
Q.14 1If, a. A, barein A.P.
_ at+b
=% A= 5
2A = 2 a;b —a+b
Q.15 As,
8, el 1 2y [nn+ P n’n+ 1)
P+22+ 3+, |1—kZTIk—[2|J— 1
+b
Q.17 AM = 5
4+8 12
=g =g =90
Q.18 GMbetweenaandb = ++/ab

G.M between 2aand 2b = ++/2a.2b

= + 2nfab
Q.19 The sum of an infinite geometric series with common ratio r exists only.

If <1l o =l<r<l



Q.21

Q.22

Q.23

Q.24

Q.26

Q.27

Q.29

Q.30
Q.31

a3 = 2n-35
Put, n =n+3
a = 2(n+3)-5
=2n+6-5 = 2n+1

Geomelric mean between a and b = *Jab
Geometric mean between —2/ and 8/ = +~J=-2i.8i
= +1/-16/
= /16 = 4
2ab
H.M betweenaand b = i4+b
20307
H.M between 3 and 7 = ii)(_!)
22 21
10 -5
atb
A M betweenaand b =~
- - 2+ 32
A.M between +/2 and 3\/2 2 >
B 4‘22 _ 2‘\‘5
o n
= o+
4% & 4
BT 24)+1 8+1 9
G.M = +-/ab
= +4/2x8
= +1J16 = +4
= 4 and -4 are G.M between 2 and 8.

7 L
d = 13-17 = -4
110" 1s the term of G.P we cannot find common ratio r.
an = 3n—1
a = 3(1)—-1
= 3=1= 2

s



Q.32

Q.33

Q.34

Q.36
Q.38

Q.40

6 12
— oy — i T — J‘)
r 3 2 r 6 2
Ratio ‘r’ is same.
=5 Given sequence is G.P.
I #2434+ +n= ) k :'_1(;”7_1.!
k=1 =
ag = (n+1)ag , ar = 1
a = (2+ Da
= 3(1) = 3
GM = +\JIx16 = /16 = +4
3,6, 12, cceininnn
R
As.
RN e L L
Gi. Go. G_‘.-.- . Gy = a" (‘—] "
a,
b'l.-:
((ST78 €70 € Mnmw— GV = 8(7] = (ab)'
e Gl.G: G:,. 3 Gn = G"
Given as = 13 = a +4d = 13
a;7= 49 = il|+[6d= 49
-12d = -36
Put, d = 3 ina +4d = 13
ar +4(3)= 13
a+12 =13 =
=» ap = a3 H(n— 1)
= | +(n-1)3)
a2 = 3n—11

Put, n = n+2

a, = 3(n+2)-11

= 3N+6—11= 3n-5§



Q.52

Q.54

1 1 1
As, .o, arein AP.
a’'bre
1111
= b a ¢ b
L1 1.1
b b c a
5 1 a-c¢
b ac
| atcg 2ac
b 2ac b= a+c
(x=a)+x+ta+xt3a)+t...oon.
As, x+ta—(x—a) = xta-x+ta = 2a
x+3a-(x+a) = x+3a—-x—-a= 2a
= Common difference is same
=5 Given series is arithmetic series
Sy = n(Zn— 1)
Si= 1(2-1)= 1
Sy = 5(4— )= 6
Si= 36-1)= 15
Now, a; = §| = |
a - S:-5 - 6-1 - 5
a=5S-5 =15-6 =9
= Serieswillbe 1 +5+9+ ... ...
|+ 23] =i
2 2 i=d Hi=i 20-40) ‘
B T+ TTeri=p Pl = gz =+
2(1 =)
E -') _ l _!
= Common ratio is same.
= Given sequence is geomelric sequence.
1 1 1
= oy arg mG.P.
a’bc
_ b _a (
= r = la — b e (1)
/¢ b
and r /b c e (2)
)

Multiplying (1) and (2



Q.61

o

loe

3 = 2231232323.........
= 24 £.23 40,0023 + 0.000023 < ......... }
23
L=700]

100 % 23 23

= Qg om =

=t "99 99
198423 221
99 99

Q64 X [(K"—(k-1)"M]

Q.65

Q.66

Q.67

Q.71

Q.72

k=]
=(™=0")+ 2" = 1)+ (3" =2") +...... + [(n=1)" = (n=2)"] + [0™ = (n = 1)"] =n"
As.

i = [n{n + 1)]° _ n(n+ 1)° _ n*(n’ +2n+1) N n' + 2n' + n’

o 2 4 4 4
antdps1 = 2n ai = 2

n =3 = aizt+ta;s = 2(3)

2+ = 6 = a = 4

an = 3!

a = 1 ay = 3 =3

a3 =3=9 . a= 27
= Seguence s 1, 3, 9, 27, ...

2 _— . aim - 1)

Sum of *n’ terms of sequence = T f

_1gv-1y -
3—1 2

As 4 .G, 16, arc mG.P
= G = +/416= t /64 = +8§
= Sequence 154, 8, 16 or4, -8, 161f4, 8, 16 thenr=21f4, -8, 16 thenr=-2.
I BT , sen X X
5+1 X* +§x' + ... 1S convergent it fr| < 1 or 5’ <lor—I 54 1
or —2<x<2
or xe (-2,2)
or xe |=2,2]



Q.74

Q.75

Q.76

Q.77

Q.79

Q.84

Q.85
Q.86

Q.87

s i F nin+ 1)(2n+1)
ke | 6
n2n’+n+2n+ 1) n2n® +3n+ 1)
- 6 R 6
AM = (x—-2) :{x+2)
x*+4-4x+x*+4+4x 2x* + 8 ,
- 2 e = x4
Which 1s sum of square of x and 2.
As 300, s are in A.P.
an = 3+t(n=1)3) = 3+3n-3 = 3n
nthterm of AP = 3n
nthtermofH.P = _%l_
3n
Sa= 28
no=1:= §=2 =20= |
i =2= SH=2 =2'=2
i =3 = K=2 =2=4
a Si=1, a=8-85 =2-1=1
a3 Si— S =4-2=D.c.onuns Series willbe 1 +1 +2 +
It r = —1 then
a(l —r1") a(l -(=1"
Le. Sn = a; it *n’ is positive odd integer
Se = 0 1f *n’is positive even integer
an = (=1)"" ax = ?
ax, = (—1)*" = (-1)* = -1
2 =
5 e = is in G.P
Sag g s :
5 5 5 |
Because, §+5 =3%*373
Put, n =>5
as—ay = 6
as = 6+ 14
as = 20



