& Exercise 6.2
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Sol:

i)

i)

Sol:

i)

ii)

Sol:

'Find the common difference and write the next two terms of each arithmetic sequence.

i) 9,16,23,...
i $5+V2,5+2V2,...

9,16,23,...
e Common difference: d=16-9=7
e Nexttwo terms:

e 23+7=30
o 30+7=37
5,5+v2,5+ 2V2,...

e Commondifference: d= §+J2 =% =2
e Next two terms:

o 5+2J5+J§=5+3J§
o 5+3V2+2=5+442

Write the first three terms of each arithmetic sequence, with given information.
i) a, =2,d=13 ii) a =12,d=-13

a, =2,d=13

First term (a, ) =2

Secondterma, =a, +d =2+13=15

Third term(a; ) =a,+d=15+13=28

The first three terms are 2,15,28 .

a, =12,d=-13

First term(a, ) =12

second term(a,) = a, +d=12+(-13)=-1
Thirdterma; =a, +d =-1+(-13)=-1-13=-14
The first three t.erms are 12,-1,-14

Fid @,,,and, a,, if @, =4+3n

a, = 4+3n

We need to find a,,, and a,, .

To find cy,,, , replacen +1by nin the formula for a,.
a,., = 4+3(n+1)

a,., =4+3n+3

a,,,=3n+7

To.find a,, , replace 2n by nin the formula for a,:
@, =4+3(2n)

a,, =4+6n
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Sol:

i)

i)

Sol:

Find the indicated term of each of the following arithmetic sequences:
i) a,=3,d=7,a, ’ i) 8,3,-2.00y@y;

a, =3,d=7, find q,,

Here, @, =3,d=7,and n=14.

Substitute these values into the formula: a, =a, +(n-1)d
a,, =3+(14-1)7 =3+(13)7 -

a,,=3+91 =94

8,3,-2,...,find a,,

Here, @, =8,d =3-8=-5, and n=12

Substitute these values into the formula: a, =a, +(n-1)d
a,, =8+(12-1)(-5)

a,, =8+(11)(-5) =8-55 = -47

The 18" and 30" terms of an arithmetic sequence are 367 and 499 respectively. How many terms of this
sequence are less than 1000?

Given: @,; =367 and a,, =499
The formula for the nth term of an arithmetic sequence isa, =a, +(n-1)d.

a,,=a, +(18-1)d =367 =q, +17d 1)

ay, =a, +(30-1)d =499 =qa, +29d
Subtract (1) and (2):

(a, +29d)-(a, +17d) = 499-367
12d =132

d=11

Substitute d =11 into equation (1):
367=a,+17(11) =367 =q, +187
a, =367-187 = a, =180

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

a, =180+(n-1)11
We want to find how many terms of this sequence are less than 1000.

180+(n-1)11<1000 = (:;—1)-:%7@9 .

n-1<——
n-1<74,545,..
Add 1 to both sides:

n<74.545..+1
n'<75.545...

Since nmust be an integer (the term number), the largest integer value of nthat is less than 75.545... is 75.
Therefore, there are 75 terms of this sequence that are less than 1000.
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6. Is 301 a term the A.P 5,11,17,.....7
Sol: Given A.P.:5,11,17,...
Here
a,=5 d=11-5=6
Use the formula for the nth term of an A.P.:
a,=a, +(n-1)d
Takea, =301 and solve forn:
301=5+(n-1)6
301—5=(_n—1)6
296_=(n-—1)6
296
—6——("'1)
148
T=("-1)
49.33...=n-1

n=50.33..
Since nis not an integer, 301 is not a term of the A.P. 5,11,17,...

7. If 2x,x+8,3x +1are in A.P, then find the value of x.
Sol:  Giventhat 2x,x+8 and3x+1are in A.P., we use the property:
3x+1-(x+8)=x+8-2x
3x+1-x-8=8-x=>2x-7=8-x
=>2X+x=15=>3x=15=>x=5
8. Which term of the A.P., 3,8,13,...is 123?
Sol:  Giventhat 3,8,13,...
Here, @, =3.d =8-3=5. a, =123,
Using the formula for the nth term of an A.P.:
a,=a,+(n-1)d
123=3+(n-1)5
123-3=(n-1)5
120=5(n-1)
@ =n-1
24=n-1
n=24+1
n=25
123 is the 25*" term of the sequence.
9. Which term of the A.P., 30,29.5,29,... is the first negative term?
Sol: Given A.P.: 30,29.5,29,...
‘Here, @, =30. and d =29.5-30=-0.5.
We need to find the first term @, such thata, <0.
The formula for the nth term of an AP. is
a, =a,+(n-1)d
Seta, <0:
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30+(n-1)(-0.5)<0
30-0.5(n-1)<0
30<0.5(n-1)

§%<n~—1:> 60<n-1=60+1<n =>61<n

Since nmust be an integer, the smallest integer value for nsatisfying n>61 is 62.

The first negative term is the 62" term. _
10.  The 7*" and 21* term of an A.P., are 37 and 107 respectively. Find the A.P. and its 100" term.
Sol:  Given a, =37 and a,, =107

By using a, =a, +(n-1)d
a, =37=a, +6d =37 (1)
a,, =107 = a, +20d =107 (2)
Subtract (1) from (2):
(a, +20d)-(a, +6d) =107-37
14d =70
d= tad = d=§
14
Substitute d =5 into (1):
a, +6(5)=37 = a, +30=37
a, =37-30 =>a, =7
The AP.is a,a +d,a +2d,...
A.P.=7,7+5,7+2(5),....
APils 7,12.17,...
Now, find the 100" term (a,q,):
@y =a+(100-1)d =7+(99)5
a4 =7+495 =502
The 100" term is 502.

1 1
1. If are in A.P.
1 a—c_'b-c'b—a reinA.P.,
Theshowthata_b=a_c.
a-¢ b-a
Sol: Given 1 : 1 and 1 are in AP then
a-c b-e¢ b-a

(b (a—c) (6-a) (b-¢)

© studyplusplus.com



12,

Sol:

13.

Sol":

14,

Sol:

Hence nthterm = (

How many number of three digits are divisible by 7?

There digit numbers divisible by 7 between 100 and 999 are 105, 112, 119,..., 994
a,=105,d=7,a,=9%4,n="?

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

994 =105+(n-1)7 =994-105=(n-1)7

:b(n—1)=§3—9:>n—1=127:>n=128

Hence 128 three digits numbers are divisible by 7 between 100 and 999
Find the 8" term from the end of the A.P.,8,11,14,...,185
To find the 8" term from the end of the A.P., 8,11,14,...,185:
Hered=11-8=3 ,q, =8,a, =185 from start :
185=8+(n-1)3 |
177=(n-1)3=59=n-1

n=60

Total terms are 60 so 8" term from the end is 53th term.

a,, =8+(53-1)3

ag, =8+(52)3

a;,=8+156 =164

Here 164 is eight term from the end.

: 3V r10)° (17" '
Find the nth term of progression [7) ,[7] ’[-‘I_J s+« IS the progression an A.P.

10 10 10
Given progression: (EJ .[E] : 3% 8 ¢
7 7 7

Consider the bases: E,}_, .

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

a, _=%+(n -'1)_(1)=-_‘;1+n—1
_34+7n-7 7n-4
S 7

7n—4)m

To check given progression is an A.P.
10 10 10 ql0

-3
d (Difference of 1% & 2) = (1_;_") _(EJ ik 2

7 s
10 10 4 710 _ 1010
d (Difference of 2™ & 3™) = [%] _(%J = ‘ll"ﬁr_'

107 -3 J17°-10"

Clearly 10 o

Hence it is not an A.P.
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15.

Sol:

16.

Sol:

17,

Sol;

If the érithm_etic progressions 3,10,17,...and 63,65,67,.... are such that their nth terms are equal, then
find the value of n. o
First A.P.:3,10,17,...

a,=a,+(n-1)d=3+(n-1)7
Second A.P.:63,65,67,....

a,=63 d,=65-63=2 n=n
Nth term: b, =63 +(n—1)2
Givena, =b, :
3+(n-1)7=63+(n-1)2
3+7n-7=63+2n-2
n-4=2n+61

7n-2n=61+4 =5n=65 =>n=13
The value of n is 13.

If the pth term of an A.P. is q and the qth term is p, prove that its nth term is ( pP+q- n).
Given an A.P. where: -
a,=q = a+(p-1)d=g (2)

a,=p = a+(q-1)d=p (2)

Subtract (2) from (1) _
(a+(p-1)d)-(a+(g-1)d)=q-p
pd-d-qd+d=q-p

d(p-9)=-(p-9)

d=-1(assumingp#q )

Substitute d =—1into (1):

a+(p-1)(-1)=q

a-p+1=q

a=p+q-1

a,=a+(n-1)d

a,=(p+q-1)+(n-1)(-1)

a,=p+q-1-n+1

G=EP+HA-N hance proved.

L]

11 1
If —,— and — are in A.P., show that b= 20
ab c a+ec

Given 1,1 and iare in A.P.
ab I

| =
|

w
o

[ = o | =

Q
o= o

+
nc-|p-ag].-ﬁ

=]
+
(]
=]
=a

I +
cIdRI- o=
U 1}
" o
1l
|

=1
o
]
+
o
38 ]

= b:ﬁ Hence Proved.
a+e
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18.

Sol:

19.

Sol:

20.

Sol:

a—-c
If l —:-'- and = are in A.P., show that the common difference is
a c

Given l,% and -1— are in A.P.

a ¢
7 sty |
,d=——= I
So, d= = b(3rd 2nd) (1)
a2 (and=y i g
d > a( nd - 1st) ()
I+II > Zd_—l---l—
c a
2d=2"C— 4 =£Hence1’roved
ac 2ac

-a
If a, and a,, denotes two different terms of an A.P., show that its nthterm is @, + (n- k)[‘;:___'_-_) .

Given an AP. with terms @, and a,,.
We know the general form of the jth term:

a;=a+(j-1)d

So, we have:

a, =a+(k-1)d (1)
a, =a+(m-1)d (2)

Subtracting (2) from (1)

a, —a, =[a+(k—l)d]—[a+(m_1)d]
a,-a, =a+kd-d-a-md+d

a, -a,, =(k-m)d

Assuming k#m:

d= 3=
km

Now, consider the nth term, @, . we can express @, in relation to @, :
a, =a, +(n-k)d
Substitute the expression for d
a,-a
a, =a,+(n-k "——]
+ (n-k) Gl
n-1.

+oeet
If a,,a,,a,,...a, are positive and in A.P., prove that J_"'J_ J_'*J— Ja.._, +J_ \/_h[_

Let d be the common difference of the A.P.
1 Ja —Ja+1 _ Ja,-Ja;+1
Ja; + Jaﬁl J_ Ja;+1 \fa, - Ja, +1 (a;)-(a;+1)

Since @;+1=a;+d,then aq,—q;,-1=-d

o \/cl_i—\fai+1 * Ja,-l-ﬁ
F d =

d

© Sum of L.H.S:;

n=1

S Y ) (- )+~ )]

i=1
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21

Sol:

22.

Sol:

- 2o m)

n-1 _ n-1 JCI—JEJ"‘I)(\/“_:-‘E)
Ja,+\a, Ja,+|a, Ja,-Ja,  a-a,

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

=RHS:

a,-a, =(n-1)d. :>a“—__;l‘-=d,

LT &) fm-E
d d

From | &1l LHS=RHS

If the roots of the equation (b-c)x? +(c-a)x +(a-b)=0are equal. Show that a,b,c are in A.P.

Given quadratic equation: (b-c)x*+(c-a)x+(a-b)=0
For equal roots, the discriminant must be zero.
A=B*-4AC=0. ‘

Here, A=(b-¢c),B=(c-a),C=(a-b).

(c—a)2 -4(b-c)(a-b)=0
¢t -2ac+a? —*fl-(ab—b2 —ac+bc) ol

¢’ -2ac+a®-4ab+4b* +4ac-4bc=0
¢’ -2ac+a’-4ab+2ac-4bc=0

a® +4b? +c® —4ab+2ac—-4be =0
Rearrange to form a perfect square:

a* +(-2b)’ +¢* +2(a)(-2b)+2(a)(c)+2(-2b)(c) =0

so, (a-2b +c)2 =0

Taking the square root of both sides:

a-2b+c=0

a+c=2b

=a+c=b+b=c-b=b-a

Hence a, b, c are in A.P.

If the sides of a right angled triangle are in A.P., find the ratio of its sides.
Let sides be x-d,x,x+d

Hypotenuse: x+d

(x=d)" +x* =(x+d)’
x?-2xd+d* +x* = x* +2xd + d*
2x? -2xd +d* = x* + 2xd + d*

x*-4xd =0
x(x-4d)=0

Since x # 0 (side length):
x-4d=0=>x=4d
Sides are:
x-d=4d-d=3d
x=4d
x+d=4d+d=4d

Ratio of sides3d:4d:5d =3:4:5
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23, If the nth term of a progression is a linear expression inn , then prove that this progression is an A.P.
Sol:  Letthe nthterm be T,

Given that T,, = An+ Bfor constant A,B

T,,,=A(n+1)+B=An+A+B.

T,,,-T,=(An+A+B)-(An+B)=An+A+B-An-B = A.
‘Aiso Tp.. =A(n-1)+B=A,-A+B

T -T,,=A,+B-A +A-B=A

TamlemdeamEis Hence progression is an A.P.
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