19. Arithmetic Progressions

Exercise 19.1

1. Question

If the nt" term of a sequence is given by ap = nZ - n+1, write down its first five terms.
Answer

Given,

ap=n?-n+1

We can find first five terms of this sequence by putting values of n from 1 to 5.
When n = 1:

a;=(12-1+1

»a;=1-1+1

=a;=1

When n = 2:

ay=(2)2%-2+1

=2a,=4-2+1

=a,=3

When n = 3:

az=(3)2-3+1

=az3=9-3+1

=az=7

When n = 4:

ag=(4)?%-4+1

»a;=16-4+1

=ay =13

When n = 5:

as=(52-5+1

=ag=25-5+1

=ag =21

. First five terms of the sequence are 1, 3, 7, 13, 21.
2. Question

A sequence is defined by a, = n3-6n2 + 11n - 6, n € N. Show that the first three terms of the sequence are
zero and all other terms are positive.

Answer
Given,

a,=n>-6n2+11n-6,nEN



We can find first three terms of sequence by putting the values of n form 1 to 3.

When n = 1:

a; = (1)3-6(1)2+11(1)-6
2a;=1-6+11-6
=a;=12-12

=a;=0

When n = 2:
ar=(2)3-6(2)2+11(2)-6
=a,=8-6(4)+22-6

-a,=8-24+22-6

=a,=30-30
=>a2=0
When n = 3:

as=(3)3-6(3)2+11(3)-6

=a3=27-6(9) +33-6

=a3=27-54+33-6

= a3 =60-60

=a3=0

This shows that the first three terms of the sequence is zero.
When n = n:

a,=n>-6n2+11n-6

=a,=n>-6n2+1ln-6-n+n-2+2

=a,=n>-6n2+12n-8-n+2

=a,=(n)3-3x2n(n-2)-(12)3-n+2

{(a-b)®=(a)’ - (b)3 - 3ab(a - b)}

=a,=(n-23-(n-2)

Here, n - 2 will always be positive forn > 3

. ap is always positive for n > 3

3. Question

Find the first four terms of the sequence defined by a; = 3 and a, = 3a,_; + 2, foralln > 1.
Answer

Given,

a; =3 anda, =3a,1 + 2, foralln>1

We can find the first four terms of a sequence by putting values of n

from1lto 4



When n = 1:

a)=3ay1+2

=a,=3a; +2
=ap=3(3)+2
=a,=9+2

=a; =11

When n = 3:

az = 3az_1 +2

=az=3ay + 2
=az=3(11) + 2
=a3=33+2

= a3z =35

When n = 4:
ag=3az.1+2
=a4=3az+ 2
=a,=3(35)+2

=a, =105+ 2

= a4 = 107

.. First four terms of sequence are 3, 11, 35, 107.
4 A. Question

Write the first five terms in each of the following sequences:
ai=1l,ap,=a,1+2,n>1
Answer

Given,
ai=1l,ap,=a,1+2,n>1

We can find the first five terms of a sequence by putting values of n

from1to5
Whenn = 1:
a; =1
When n = 2:

a2=a2_1+2
=ay=a; +2

=>a2=1+2



=ay =3

When n = 3:
az=az. 1 +2
=az=ay+ 2
=az3=3+2
=az=>5

When n = 4:
ag=ag1+2

=ag=az+ 2

=a4=5+2
ﬁa4=7
When n = 5:

ag =ag_1 + 2

=ag=ay + 2

sag=7+2

=ag =9

.. First five terms of the sequence are 1, 3, 5, 7, 9.

4 B. Question

Write the first five terms in each of the following sequences:
a;=1=ay a,=an1 +ap2, N>2

Answer

Given,

a;=1=ay a,=an.1 +apn2, N>2

We can find the first five terms of a sequence by putting values of n
from1lto5

Whenn = 1:

az =az1 t+az

=az=ap+ a;
=a3=1+1
ﬁa3=2

When n = 4:



a4 =a4-1 + a2
=ag=asz+ a
=>as4=2+1
=ay=3
When n = 5:

a5 =as5_1 + a5

=ag = ay + a3

=ag=3+2

=ag =5

.. First five terms of the sequence are 1, 1, 2, 3, 5.

4 C. Question

Write the first five terms in each of the following sequences:
a; =ay=2,ap=ap1-1,Nn>2

Answer

Given,

a;=2=ay ap=ap.1 - 1, n>2

We can find the first five terms of a sequence by putting values of n

from1lto5
Whenn = 1:
a; =2
When n = 2:
a; =2
When n =

=>a3=2—1
=>a3=1
When n = 4:

=a4=1-1
=a,=0
When n =5:



=ag=0-1

=ag =-1

.. First five terms of the sequence are 2, 2, 1, 0, -1.
5. Question

a
The Fibonacci sequence is defined by a; = 1 = a5, a, = a,_1 + ap_forn > 2. Find ol forn = 1,2, 3,4,5.

dy

Answer

Given: a; =1 =ay, a, = ap_1 + ap-2, N>2

When n = 1:
an+1=a1+1=a_2=E=1
ap dy a; 1
az =az-1 +az
=az=ap+ az
=az3=1+1

=a3=2

When n = 2:
Mzazuza_zzgzz
ap dz 32 1

g =341+ a4

=ag=a3z+ a
=as=2+1
=a4=3
When n = 3:

Ans1 _ Az4r 33 3
dpn ds dg 2

a5 =as5_1 t+ a5

= ag = ag + a3
=ag=3+2
=ag =5
When n = 4:

e

a a; A,

W o

n

A6 = 9p-1 + 362

= adg a5+a4

5+3

ﬁa6=8



When n =5:

Ant1 _ dsq _ dg _ ﬁ
an aS 5 5
a11+1 3 5 8
~ Value of whenn=1,2345are1,2,—-,—,—
a, 2'3'5

6 A. Question

Show that each of the following sequences is an A.P. Also, find the common difference and write 3 more
terms in each case.

3,-1,-5,-9...

Answer

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren >0
a;=3,ap=-1,a3=-5,a4=-9

Now,ay-a;=-1-3=-4

S5-(1l)=-5+1=-4

as - az
ag-az3=-9-(-5)=-9+5=-4

As,ay-aj; =az-ap =ay-as

The given sequence is A.P

Common difference, d = a; - a; = -4

To find next three more terms of A.P, firstly find a,

We know, a, = a + (n-1) d where a is first term or & and d is common difference
Sap=3+(n-1) -4

=a,=3-4n+4

=an=7-4n

When n = 5:
as =7 -4(5)
=ag=7-20
=ag =-13

When n = 6:
ag = 7 - 4(6)
=ag=7-24
= ag = -17

When n = 7:
a7 =7-4(7)
=a;=17-28
=ay=-21

Hence, A.Pis 3, -1, -5, -9, -13, -17, -21,...



6 B. Question

Show that each of the following sequences is an A.P. Also, find the common difference and write 3 more
terms in each case.

11

—l———....
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4
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Answer

A.P is known for Arithmetic Progression whose common difference = a,, - a,.; wheren >0
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The given sequence is A.P
Common difference, d= a, —a, =ﬁ—i

To find next three more terms of A.P, firstly find a,

We know, a, = a + (n-1) d where a is first term or & and d is common difference
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6 C. Question

Show that each of the following sequences is an A.P. Also, find the common difference and write 3 more
terms in each case.

J2.3.2502.702.

Answer

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren >0
a; = \.E, a; = 3\;@,&13 = 5\;@,34 = 7\-@

Now,a, —a; = 3V2 — V2 =22

Az —a; = 5\;@— 3\;'@: 2\-@

ay—a; = 7\;"_ — 5\;@ 2\.@

As,a,-aj; =az-a=ay-as

The given sequence is A.P

Common difference,d = a, —a, = 2y2

To find the next three more terms of A.P, firstly find a,

We know, a, = a + (n-1) d where a is a first term or & and d is common difference
ca,= V24 (n—1)2V2
=a, = \.’E—i— 2\;@11 — 2\-@

n

=a,= 2V2n—+2
When n = 5:

a, = 2vV2(5)—V2
=a; = 10v2 -2

9 \,‘E

U
i
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When n = 6:

a, = 2v2(6)—V2
=a, = 122 -2
=a, = 11V2
Whenn =17:

a, = 2V2(7) -2

1442 —\2

U
&
[

=a,= 132

N

Hence, A.P. is /2, 3v/2,5v2,7v2,9v2, 112, 13V
6 D. Question

Show that each of the following sequences is an A.P. Also, find the common difference and write 3 more
terms in each case.

9,7,5 3..
Answer

A.P is known for Arithmetic Progression whose common difference = a,, - a,.; wheren >0
a;=9,ay=7,a3=5,a4=3

Now,ay-a;=7-9=-2

az-a,=5-7=-2

ag-az3=3-5=-2

As,ay-aj; =az-ay=as-as

The given sequence is A.P

Common difference, d = ay - a; = -2

To find the next three more terms of A.P, firstly find ap,

We know, a, = a + (n-1) d where a is first term or & and d is common difference
Sap=9+(n-1)-2

=ap,=9-2n+2

=a,=11-2n
When n = 5:
as =11 - 2(5)

=ag=11-10
=ag=1
When n = 6:
ag = 11 - 2(6)

11-12

=>a6=-1



Whenn =17:

a; =11-2(7)
»a;=11-14
=>a7=-3

Hence, APis9,7,5,3,1,-1,-3,....

7. Question

The nt term of a sequence is given by a, = 2n + 7. Show that it is an A.P. Also, find its 7th term.
Answer

Given,

apn=2n+7

We can find first five terms of this sequence by putting values of n from 1 to 5.
When n = 1:

a; =2(1)+7

=a;=2+7

=a;=9

When n = 2:

a,=2(2)+7

=a,=4+7

=a; =11

When n = 3:

az3=2(3)+7

=az3=6+7

=a3z =13

When n = 4:

ag=2(4)+7

=2a,=8+7

=a, =15

When n = 5:

ag = 2(5)+7

=ag5=10+7

=ag5 =17

.. First five terms of the sequence are 9, 11, 13, 15, 17.

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren >0
a;=9,a,=11,a3 =13, a4 =15, a5 = 17

Now,a-a;=11-9=2



az-a,=13-11=2

ag-az3=15-13=2

ag-a,=17-15=2
As,ay-a;=az-a=ag-az=ag-ay

The given sequence is A.P

Common difference,d = a5 -a; = 2

To find the seventh term of A.P, firstly find a,
We know, a, = a + (n-1) d where a is first term or a and d is common difference
San=3+4(n-1)2

=a,=3+2n-2

=a,=2n+1

When n = 7:

a;=2(7)+1

=a;=14+1

=ay=15

Hence, the 7t term of A.P. is 15

8. Question

The nt term of a sequence is given by an = 2n? 4+ n+ 1. Show that it is not an A.P.
Answer

Given,

an=2n?+n+1

We can find first three terms of this sequence by putting values of n from 1 to 3.
Whenn = 1:

a;=2(12+1+1

=a;=2(1)+2

=a;=2+2

=a;=4

When n = 2:

a; =222 +2+1

=ap=2(4)+3

=a,=8+3

=ap; =11

When n = 3:

a3=2(3)2+3+1

Sa3=2(9) +4



=a3=18+4

= a3z =22

. First three terms of the sequence are 4, 11, 22.
A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren > 0
a;=4,a,=11, a3 = 22
Now,a,-a;=11-4=7

az-a;=22-11=11

As a, - a; is not equal to a3 - a»

The given sequence is not an A.P.

Exercise 19.2

1 A. Question

Find:

10N term of the A.P. 1, 4, 7,10,.....

Answer

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren > 0
a=a;=1la=4

Common difference,d =a-a;=4-1=3

To find the tenth term of A.P, firstly find a,

We know, a, = a + (n-1) d where a is first term or & and d is common difference
~ap=1+(n-1)3

=a,=1+3n-3

=a,=3n-2

When n = 10:
ajg = 3(10) -2
=a19=30-2
= a9 = 28

Hence, 10" term of A.P. is 28
1 B. Question

Find:

18t term of the A.P. \/3_3\/"_7‘?\5

Answer

A.P is known for Arithmetic Progression whose common difference = a,, - a,.; wheren > 0
a=a, =vV2 a, = 32

Common difference, d = 3, —a, = 3v2 — V2= 2v2



To find 18" term of A.P, firstly find a,

We know, a, = a + (n-1) d where a is a first term or & and d is common difference
~a, =2+ (n—1) 242

=a,=V2+ 2V2n—2y2
=a,=2V2n—+2

When n = 18:

a,e = 2v/2(18)— /2

= a,5=36V2—2

= a,s = 35V2

Hence, 18th term of A.P. is 34v2

1 C. Question

Find:

nth term of the A.P. 13, 8, 3, -2,......
Answer

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren > 0
a=a; =13, a, =8

Common difference,d =a-a; =8-13 =-5

We know, a, = a + (n-1) d where a is first term or & and d is common difference

sap =13+ (n-1) -5

=a,=13-5n+5

=ap =18 -5n

Hence, nt" term of A.P. is 18 - 5n

2. Question

In an A.P., show that aq,4n + am-n = 2am,.

Answer

Let common difference of an A.P is d and first term is a

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference
Now, take L.H.S.:

Am+n tadnn=a+(mM+n-1)d+a+(m-n-1)d

=am+n tdnn=a+md+nd-d+a+md-nd-d

= am+n + am.n = 2a + 2md - 2d

= am+n + am-.n = 2(@ + md - d)

= am+n + am-n = 2[a + d(m - 1)]

{ap,=a+ (n-1)d}



= am+n t m-n = 29m

Hence Proved

3 A. Question

Which term of the A.P. 3, 8, 13,...is 248 ?
Answer

Given AP is 3, 8, 13,...
Here,a;j=a=3,a,=38

Common difference,d=a,-a; =8-3=5
We know, a, = a + (n - 1)d where a is first term or a; and d is common difference
~an=3+(n-1)5

=a,=3+5n-5

=a,=5n-2

Now, to find which term of A.P is 248

Put a,, = 248

~.5n-2 =248

=5n =248 + 2

= 5n = 250
250

=n= z

=n=0>50

Hence, 50 term of given A.P is 248

3 B. Question

Which term of the A.P. 84, 80, 76,...is0?
Answer

Given A.P is 84, 80, 76,...

Here, a; = a = 84, a, = 88

Common difference,d = a,-a; =80-84 =-4
We know, a, = a + (n - 1)d where a is first term or a; and d is common difference
nap,=84+(n-1)-4

=a,=84-4n+ 4

=a, =88 -4n

Now, to find which term of A.P is O

Puta,=0

.88-4n=0

= -4n = -88
—88

=n=——
4



=n=22

Hence, 22th term of given A.P is 0

3 C. Question

Which term of the A.P. 4, 9, 14,... is 254 ?
Answer

Given A.Pis 4,9, 14,...

Here,aj =a=4,a,=9

Common difference, d=a,-a; =9-4=5
We know, a, = a + (n - 1)d where a is first term or a; and d is common difference
S“ap=4+(n-1)5

=ap,=4+5n-5

=ap,=5n-1

Now, to find which term of A.P is 254

Put a, = 254

. 5n-1=254

=>5n=254+1

= 5n = 255
255

=n= R

=>n=>51

Hence, 515t term of given A.P is 254

4 A. Question

Is 68 a term of the A.P. 7, 10, 13,...7
Answer

Given A.Pis 7, 10, 13,...

Here,a; =a=7,a,=10

Common difference,d =a,-a; =10-7 =3

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

sap=74+(n-1)3

=ap,=7+3n-3

=ap,=3n+4

Now, to find whether 68 is a term of this A.P. or not
Put a, = 68

-~ 3n+ 4 =68

=>3n=68-4

= 3n =64



64
=n= 3

64 .
5 is not a natural number

Hence, 68 is not a term of given A.P.

4 B. Question

Is 302 a term of the A.P. 3, 8, 13,...7
Answer

Given AP is 3, 8, 13,...

Here,a;j =a=3,a,=38

Common difference,d =a,-a;=8-3=5

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

“an=3+(n-1)5

=a,=3+5n-5

=ap,=5n-2

To find: whether 302 is a term of this A.P. or not
Put a, = 302

~5n-2 =302

=5n =302+ 2

=5n = 304

=N=—

304 .
— is not a natural number
=1

Hence,304 is not a term of given A.P.

5 A. Question

3’
Which term of the sequence 24. 231_ jjl_ 21= ... is the first negative term?
' 2 4
Answer
Given,A.P.is 24,235,222 212, =242 2 2
4 2 4 2
Here,a; =a=24,a, = T
. 93 93 —-96 3
Common difference,d =a, —a; = T 24 = —% "1

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

na, =24+ (n—-1) (— %)



3
=a, = 24—En+—

4
96+3 3

= dy = p) —ZII
99 3

= HD=T—EII

Now, to find first negative term
Puta, <0

99 3
=——-n<0

"= T

99<3
= —< -1
4 4

= 3n>99

>99
=1 3

=n> 33

Hence, 34th term is first negative term of given A.P

5 B. Question

Which term of the sequence 12 + 8i, 11 + 6i, 10 + 4i, ... is (a) purely real (b) purely imaginary ?
Answer

Given A.Pis 12 + 8i, 11 + 6i, 10 + 4i, ...

Here, a; =a =12 + 8i, a = 11 + 6i

Common difference, d = a5 - a3

=11+6i-(12+8i)=11-12+6i-8i=-1-2i

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

capn=12+8i+ (n-1)-1-2i
=2a,=12+4+8i-n-2ni+ 1+ 2i
=a, =13+ 10i - n - 2ni
=ap=(13-n) + (10 - 2n)i

To find purely real term of this A.P., imaginary part have to be zero

~10-2n=0
=2n =10
10
=:-11=E
=>n=>5

Hence, 5t term is purely real
To find purely imaginary term of this A.P., real part have to be zero

~13-n=0



=n=13

Hence, 13t term is purely imaginary

6 A. Question

How many terms are in A.P. 7, 10, 13,...437
Answer

Given A.Pis 7, 10, 13,...

Here,a; =a=7,a,=10

Common difference,d =ay-a; =10-7 =3

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

S“ap=7+(n-1)3
=ap,=7+3n-3
=ap,=3n+4

To find total terms of the A.P., put a, = 43 as 43 is last term of A.P.

S 3n+4=43
=>3n=43-4
=3n =39
=:-11—39

3
=n=13

Hence, there are total 13 terms in the given A.P.

6 B. Question

: 5 2 1 10
How many terms are thereinthe AP. -1 - - = —— .9
6 3 2 3
Answer
Given, A.P.is —1,—2, -2, -2, .
& 3 2
H 1 >
ere,a;, =a=-—-lLa,=—-
1 2 6
c diff q 5 (1) 5_|_1 -5+6 1
ommon difference,d=a, —a; = —~-—(-1)=—= = ==
: 6 6 6 6

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

1
~a,=—-1+(n—- l)g



-7 1
+-n

T T

To find total terms of the A.P., put a = ? as?is last term of A.P.

-7 1 10

T T T3

1 10+7
=:-611—3 6

1 20+7
=:-611— 6

1 27
= 11—6
=n=27

Hence, there are total 27 terms in the given A.P.

7. Question

The first term of an A.P. is 5, the common difference is 3, and the last term is 80; find the number of terms.
Answer

Given,

a=>5, lastterm, | = a, = 80

3

Common difference, d

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

“an=5+(n-1)3
=a,=5+3n-3
=ap,=3n+ 2

To find total terms of the A.P., put a, = 80 as 80 is last term of A.P.

~3n+2=280
=3n=80-2
=3n=178

78
=:-11=?
=n =26

Hence, there are total 26 terms in the given A.P.

8. Question

The 6% and 17t" terms of an A.P. are 19 and 41 respectively. Find the 40" term.
Answer

Given,

6t term of an A.P is 19 and 17t terms of an A.P. is 41

=ag =19 and a;; = 41



We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

When n = 6:
ag=a+(6-1)d

=ag =a + 5d

Similarly, When n = 17:
sajz=a+(17-1)d

=a;7 =a + 16d

According to question:

ag = 19 and a;7 = 41
=2a+5d=19 ..., (i)
Anda+ 16d =41.............. (ii)
Subtracting equation (i) from (ii):
a+16d-(a + 5d) =41-19
=a+ 16d-a-5d =22

=11d = 22
q 22
=d=—
11
=2d=2

Put the value of d in equation (i):

a+5(2)=19
=a+10=19
=2a=19-10
=a=9

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

azo =a + (40 -1)d

= ayg = a + 39d

Now put the value of a =9 and d = 2 in a4
=au =9+ 39(2)

=a40=9+ 78

= ayg = 87

Hence, 40th term of the given A.P. is 87

9. Question

If 9t" term of an A.P. is Zero, prove that its 29N term is double the 19th term.
Answer
Given,

oth term of an A.Pis 0



=ag = 0
To prove: asg = 2a19

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

Whenn =9:
.'.a9=a+(9—1)d
=ag =a + 8d

According to question:

ag=~0
=a+8d=0
=a = -8d
When n = 19:

.ajg=a+ (19 - 1)d

=a;qg =a + 18d

=a;q = -8d + 18d
=ajg = 10d
When n = 29:

axg=a+ (29-1)d
= ayg = a + 28d
{~"a=-8d}

= ajg = -8d + 28d

= a,9 = 20d

= a59 = 2x10d

{"" a9 = 10d}

= a9 = 2aj9

Hence Proved

10. Question

If 10 times the 10" term of an A.P. is equal to 15 times the 15" term, show that the 25" term of the A.P. is
Zero.

Answer

Given,

10 times the 10" term of an A.P. is equal to 15 times the 15t term
= 10a;1g = 15315

To prove: ass =0

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

When n = 10:



“ajg=a+(10-1)d
=ajgp=a + 9

When n = 15:

a5 =a + (15 - 1)d

=a;s =a + 14d

When n = 25:

sazs =a+ (25-1)d
=azs=a+ 24d ......... (i)
According to question:

10a;g = 15a;5

= 10(a + 9d) = 15(a + 14d)
= 10a + 90d = 15a + 210d

= 10a - 15a + 90d - 210d =0
=-5a-120d =0
=-5(a+24d)=0
=a+24d=0

= a5 = 0 (From (i))

Hence Proved

11. Question

The 10th and 18th term of an A.P. are 41 and 73 respectively, find 26" term.
Answer

Given: 10" term of an A.P is 41, and 18" terms of an A.P. is 73
=a;g=4landa;jg =73

We know, a, = a + (n - 1)d where a is first term or a; and d is the common difference and n is any natural
number

When n = 10:

s ajp=a+(10-1)d
=a;g=a+ 9

Similarly, When n = 18:

s ajg=a+(18-1)d
=ajg=a+ 17d

According to question:
ajg=4land a;g =73
=2a+9d=41........ccc....... (i)
Anda+17d =73.............. (ii)

Subtracting equation (i) from (ii):



a+17d-(a+9d)=73-41
=a+17d-a-9d =32

=8d = 32
p 32
=d=—
8
>d=4

Put the value of d in equation (i):

a+9(4) =41
=a+ 36 =41
=a=41-36
=a=>5

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

ays = a + (26 - 1)d

= ayg = a + 25d

Now put the value of a = 5 and d = 4 in ayg
= ays =5 + 25(4)

=ayg =5 + 100

= ayg = 105

Hence, 26t term of the given A.P. is 105
12. Question

In a certain A.P. the 24™ term is twice the 10t" term. Prove that the 72"9 term is twice the 34™ term.
Answer

Given: 24t term is twice the 10" term

= a4 = 22190

To prove: ay; = 2a3gy

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

When n = 10:

a+(10-1)d

810
=ajg=a+ 9
When n = 24:
axy=a+ (24-1)d
=ajy, =a+ 23d
When n = 34:

a+(34-1)d

" a34

=azg=a+33d........ (i)



When n = 72:
sajpp=a+(72-1)d
=ay;, =a+ 71d
According to question:
axs = 2ajp
=a+ 23d = 2(a + 9d)
=a + 23d = 2a + 18d
=a-2a+23d-18d=0
=-a+5d=0
=a=5d

Now, ay, = a + 71d

=ayp = 5d + 71d

=ay, = 76d

= ay, = 10d + 66d
= a,, = 2(5d + 33d)
{"~a =5d}

=ayy = 2(a + 33d)

= ayp = 2a34 (From (i))
Hence Proved

13. Question

If (m + 1)! term of an A.P. is twice the (n + 1" term, prove that (3m + 1)" term is twice the (m + n + 1)
term.

Answer

Given: (m + 1)t term of an A.P. is twice the (n + 1" term
= am+1 = 2an+1

To prove: asm+1 = 28m+n+1

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

Whenn=m + 1:
S“amy1=a+(m+1-1)d
=am+1 =a+md
Whenn=n + 1:
Sapgr=a+(n+1-1)d
=an+; =a+nd
According to question:
am+1 = 28n+1

=a+ md=2(a+ nd)



=a+ md = 2a + 2nd
=a-2a+md-2nd=0
=-a+(M-2n)d=0

=a=(m-2n)d......... (i)

apb=a+ (n-1)d

Whenn=m+n + 1:
Samtn+r=a+(M+n+1-1)d

= am4n+1 =a + md + nd

= am+n+1 = (M-2n)d + md + nd......... (From (i))
= am+4n+1 = Md - 2nd + md + nd

= Amen+1 = 2Md - nd......... (i)

When n =3m + 1:
Sasmy1=a+(Bm+1-1)d

= azm+1 = a + 3md

= azm+1 = (M-2n)d + 3md......... (From (i))
= azm+1 = Md - 2nd + 3md

= azm+1 = 4md - 2nd

= azm+1 = 2(2md - nd)

2 A3m41 = 28mnpleceeeeeeenns (From (ii))
Hence Proved

14. Question

If the nt" term of the A.P. 9, 7, 5,... is same as the nth term of the A.P. 15, 12, 9 ... Find n.

Answer

Given: nth term of the A.P. 9, 7, 5,... is same as the nth term of the A.P. 15, 12, 9 ...

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

Let A.P. 9, 7, 5,... has first term a; and common difference d;
=a;=9anda,=7

Common difference, dy =a-a; =7-9=-2

Now, a, = a1 + (n - 1)d;

=ap, =9+ (n-1)-2)

=a,=9-2n+2

=a,=11-2n

Let A.P. 15, 12, 9 ... has first term a; and common difference d;
=Db; =15and b, =12

Common difference, d = by, -by =12-15=-3



Now, b, = by + (n-1)d,
= b, =15+ (n - 1)(-3)
=>b,=15-3n+3
=b,=12-3n

According to question:
an = by
=11-2n=12-3n
=23n-2n=12-11
=n=1

Hence, the value of nis 1

15 A. Question

Find the 12th term from the end of the following arithmetic progression:
3,5,7,9,..201
Answer

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren >0
a=a;=3a=51=201
Common difference,d =ay-a; =5-3=2

We know, nth term from end, b, = | - (n - 1)d where | is last term or & and d is common difference and n is
any natural number

=>b12=201—24+2

203 -24

= b1y
= by =179

Hence, 12thterm from end for the given A.P is 179

15 B. Question

Find the 12th term from the end of the following arithmetic progression:

3,8,13,...253

Answer

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren >0
a=a;=3a,=38,|=253

Common difference,d =ay-a; =8-3=5

We know, nth term from end, b, = | - (n - 1)d where | is last term or & and d is common difference and n is
any natural number

. b1y =253-(12-1)5
= by, =253-60 +5

= by, = 258 - 60



= b1, =198

Hence, 12thterm from end for the given A.P is 198

15 C. Question

Find the 12th term from the end of the following arithmetic progression:

1,4,7,10,...88

Answer

A.P is known for Arithmetic Progression whose common difference = a, - a,.; wheren >0
a=a;=1a=4,1=88

Common difference,d =a-a;=4-1=3

We know, nth term from end, b, = | - (n - 1)d where | is last term or & and d is common difference and n is
any natural number

“ by =88-(12-1)3

=b1,=88-36+3

= b1, =91-36

= bqy =55

Hence, 12thterm from end for the given A.P is 55
16. Question

The 4t term of an A.P. is three times the first and the 7t" term exceeds twice the third term by 1. Find the
first term and the common difference.

Answer

Given,

4™ term of an A.P. is three times the first and the 7t" term exceeds twice the third term by 1
=ag=3aanday; =2a3+1

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

When n = 4:
Lag=a+(4-1)d
=ag=a+ 3d
Whenn =17:
~az=a+(7-1)d
=ay=a+ 6d
When n = 3:
s~az=a+(3-1)d
=az=a+ 2d
According to question:
ay=2a3+1

=a+6d=2(a+2d)+1



=a+6d=2a+4d+ 1
=a-2a+6d-4d=1

=>-a+2d=1

as = 3a

=a+ 3d = 3a

=3d=3a-a
= 3d = 2a
q 2a
=d=—......
3 e (1)

Now, put this value of a in equation (ii):

2a

1=3

=:-d=§l:3)

=>d=2

Hence, the value of a and d are 3 and 2 respectively

17. Question

Find the second term and nth term of an A.P. whose 6" term is 12 and 8™ term is 22.
Answer

Given: 6f'term of an A.P is 12 and 8™ terms of an A.P. is 22

=ag =12 and ag = 22

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

When n = 6:
nag=a+(6-1)d
=ag =a + 5d
Similarly, When n = 8:
ag=a+(8-1)d



=ag=a+ 7d

According to question:

ag = 12 and ag = 22
=2a+5d=12 ....c.ceeeunnn.n. (i)
Anda+7d=22.............. (ii)
Subtracting equation (i) from (ii):
a+7d-(a+5d)=22-12

=sa+7d-a-5d=10

=2d =10
q 10
=d=—
2
=2d=5

Put the value of d in equation (i):

a+5(5)=12
=a+25=12
=>a=12-25
=a=-13

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

a>=a+ (2-1)d

=a,=a+d

Now put the value ofa =9 and d = 2 in a, and a,
=a,=a+ (n-1)d

=a,=-13+(n-1)5

=a,=-13+5n-5

=ap, =-18 + 5n

a,=a+d

=a,=-13+5

=ap =-8

Hence, 2thterm and nt" of the given A.P. are -8 and 5n - 18 respectively
18. Question

How many numbers of two digit are divisible by 37?
Answer

For finding total two-digit numbers which are divisible by 3, firstly we will make an A.P. of those two-digit
numbers which are divisible by 3.

First two digit number which is divisible by 3 is 12
Lap=a=12

Next two digit number which is divisible by 3 is 15



sapx =15

Largest two digit number which is divisible by 3 is 99
“.ap =99

= AP.is 12, 15,......... ,99

We know, a, = a + (n - 1)d where a is first term or a and d is common difference and n is any natural
number

=a;=12,a,=15and a, = 99

Common difference, d; = ay-a; =15-12 =3
Now, a, =a; + (n-1)d

=a,=12+(n-1)3

=299=12+3n-3

=299=3n+4+9
=99-9=3n
=90 = 3n
=n =30

Hence, there are total 30 two-digit numbers which are divisible by 3

19. Question

An A.P. consists of 60 terms. If the first and the last terms be 7 and 125 respectively, find 320 term.
Answer

Given:a=7,n=60and | = agg = 125

We know, a, = a + (n - 1)d where a is first term or a; and d is common difference and n is any natural
number

When n = 60:

" agg =a+ (60-1)d
= agp = a + 59d
When n = 32:

s azp =a+ (32-1)d
=azy =a+ 31ld ............ (i)
According to question:
ago = 125

=a + 59d =125

=7 +59d =125
=59d =125-7

=59d =118
q 118
=2d=——
59



Now put the value ofa =7 and d = 2 in a3y
= a3y =a + 31ld......... (From (i))

=a3, =7+ 31(2)

=a3y =7+ 62

= a3y = 69

Hence, 32thterm of the given A.P. is 69

20. Question

The sum of the 4t" and the 8th terms of an A.P. is 24, and the sum of the 6" and 10t term is 34. Find the first
term and the common difference of the A.P.

Answer
Given: the sum of the 4t" and the 8th terms of an A.P. is 24, and the sum of the 6" and 10t term is 34
= ay + ag = 24 and ag + a;g = 34

We know, a, = a + (n - 1)d where a is first term or a; and d is the common difference and n is any natural
number

When n = 4:
Lag=a+(4-1)d
=ag=a+ 3d
When n = 6:
Lag=a+(6-1)d
=ag =a + 5d
When n = 8:
ag=a+ (8-1)d
=ag=a+ 7d
When n = 10:

s ajg=a+(10-1)d
=a;g=a+ 9
According to question:
ag +ag =24
=>a+3d+a+7d=24
=2a + 10d = 24

= 2(a + 5d) = 24

+ 5d 2
=a =3
=a+5d=12......... (i)

a6+a10=34
sa+5d+a+9d=34
=2a+ 14d = 34



=2(a+7d) =34

L 7a=2
= =—
a 2
sa+7d=17...... (ii)

Subtracting equation (i) from (ii):
a+7d-(a+5d)=17-12
=a+7d-a-5d=>5

=22d=5

=>d=§

Put the value of d in equation (i):

+5(5) 12
a 2) =
+25 12
=a+—=
2
12 25
=3= - —
2
24 —25
=3=
2
-1
=3=—
2

Hence, the value of a and d are —g and g respectively

21. Question
How many numbers are there between 1 and 1000 which when divided by 7 leave remainder 4?
Answer

For finding total numbers between 1 and 1000 which when divided by 7 leave remainder 4, firstly we will
make an A.P. of those numbers which when divided by 7 leave remainder 4.

First number which when divided by 7 leave remainder 4 is 4

Lay=a=4

Next number which when divided by 7 leave remainder 4 is 11

sax =11

Largest three-digit number which when divided by 7 leave remainder 4 is 998
Soap =998

= A.P.is4,11,......... ,998

We know, a, = a + (n - 1)d where a is first term or a and d is common difference and n is any natural
number

=aj; =4,a, =11and a, = 998
Common difference, d; =a-a;=11-4=7

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



2a,=4+(n-1)7

=2098=4+7n-7

=998 =7n -3

=998 + 3 =7n

= 1001 = 7n

=n =143

Hence, there are total 143 numbers between 1 and 1000 which when divided by 7 leave remainder 4.

22. Question

The first and the last term of an A.P. are a and | respectively. Show that the sum of the " term from the
beginning and the nth term from the end is a + .

Answer

To prove: sum of the nt" term from the beginning and the nth term from the end is a + |

We know, a, = a + (n - 1)d where a is first term or a; and d is the common difference, and n is any natural
number, and nt" term from the end is a,, = | - (n - 1)d

Now,

an+ay, =a+(n-1)d+1-(n-1)d
=»a,+a, =a+nd-d+1-nd+d
=a,+a, =a+]l

Hence Proved

23. Question

. dy
If an A.P. is such that — =
s

| b
=
>
o

Answer
Given:

a, 2

a; 3

dg
To find: —

dg
We know, a, = a + (n - 1)d where a is a first term or a; and d is the common difference and n is any natural
number
When n = 4:
Lag=a+(4-1)d
=ag=a+ 3d
When n = 6:
Lag=a+ (6-1)d
=ag =a + 5d
When n = 7:

~ay=a+(7-1)d



=ay=a+ 6d
When n = 8:
ag=a+(8-1)d
=ag=a+ 7d

According to the question:

a, 2

a, 3
a+3d 2

= =—
at+e6d 3

= 3(a + 3d) = 2(a + 6d)
=3a+9d=2a+ 12d
=3a-2a=12d-9d

=a=3d
Now,
a, a+b5d
ag a+7d
a, 3d+5d
= — =
ag 3d+7d
a, 8&d
= —=—
a; 1lod
a, 4
=—==
ag b

[

Ag .
Hence, the value ofa—f' is
=2

24. Question

If 81, 63, B3, ..., 6, are in AP, whose common difference is d, show that

tan6, —tan 0,

Sec 6,.8ec 8,+Sec 0,.SecB; +....+SecO__Sech =

Answer

Given: 61, 65, 03,..., 8, is A.P

By -01=03-0,=064-03=...........
Now,

1

secB,.secl, = ——
! % cos®@,cosh,

Multiplying and dividing by sin d:

sind

= secB, .sech, = —
! 2" sind (cos®, cos8,)

sin(6, — 6,)
sind (cosB, cosB;)

= secB, .sech, =

{7 sin(A-B) =sin AcosB-cos AsinB}

= 0, - 0.1 = d (Common Difference)



sinB, cosB, —cos0B,sin B,

= secB, .sech, = :
! ? sind (cosB, cosB,)

1 (sinB,cosB; cosB,sinB;
= secB, .sech, =

sind lcos 8, cos®, cosB, cosh,

1 [sin 6, sinf, }

= secB, .sech, = —
! : cosf, cos@,

sind

1
= secB, .sech, = M{tan 6, —tanB,}..... (i)

Similarly,
8 G L {tanB; —tanB,} ii
= . =— —
secB;.secf; = ——{tan6; —tanb, (ii)
1
= secB,_,.sech, = M{tan 0, —tanB,_,}.....(ii)
Take L.H.S.:

secB,.secB, +secH,.secB; +---+secB,_,.sech,

Putting the value of (i), (ii) and (iii):

1 1
=snd {tanB, —tanB,} + sind {tanB; —tan B, }+.. + sind {tanB, —tanB,_,}

=snd {tanf, —tan®, + tan0,; — tanB, + ---+ tan O, — tanB,_, }

=snd {tanB, —tan®,}

= R.H.S.

Hence Proved

Exercise 19.3
1. Question

The Sum of the three terms of an A.P. is 21 and the product of the first, and the third terms exceed the
second term by 6, find three terms

Answer

Given: the sum of first three terms is 21

To find: the first three terms of AP

Assume the first three terms are a - d, a, a + d where a is the first term and d is the common difference
So, sum of first threetermsisa-d+a+a+d =21

3a =21

a=7

it is also given that product of first and third term exceeds the second by 6
so(a-d)(a+d)-a=6

al-d?-a=6

substitutinga =7

72-d%-7=6



d? =36

d=6ord=-6

Hence the terms of AParea-d, a, a + d whichis1,7,130r13,7,1

2. Question

Three numbers are in A.P. If the sum of these numbers be 27 and the product 648, find the numbers
Answer

Given: sum of first three terms is 27

To find: the first three terms of AP

Assume the first three terms are a - d, a, a + d where a is the first term and d is the common difference
So, sum of first threetermsisa-d+a+a+d =27

3a =27

a=9

given that the product of three terms is 648

so a3 - ad? = 648

substitutinga =9

93-9d? = 648

729 - 9d2 = 648

81 = 9d?

d=3o0ord=-3

hence the given terms area -d, a, a + d whichis 6,9, 12 0or 12,9, 6

3. Question

Find the four numbers in A.P., whose sum is 50 and in which the greatest number is 4 times the least.
Answer

Given: Sum of four terms is 50

To find: first four terms of AP

Assume these fourterms area-2d,a-d,a+d, a + 2d

Sum of these terms is 4a = 50

25

a
2

It is also given that the greatest number is 4 time the least

a+ 2d = 4(a-2d)

3a = 10d
L3
= 10°

2

o

Substituting a =

o |



Hence the terms of AP are a - d, a, a + d which is 5,3—:,?,20

4. Question

The sum of three numbers in A.P. is 12, and the sum of their cubes is 288. Find the numbers.
Answer

assume the numbersin AParea-d,a,a+d

Given that the sum of three numbers is 12

To find: the first three terms of AP

So,

3a =12

a=4

It is also given that the sum of their cube is 288
(a-d)*+a3+(a+d)>=288

a3-d3-3ad(a-d) + a3+ a3+ d®+ 3ad(a + d) = 288

substituting a = 4 we get

64 -d3-12d(4 - d) + 64 + 64 + P + 12d(4 + d) = 288

192 + 24d? = 288

d=2ord=-2

hence the numbers area-d, a, a + d whichis 2, 4,6 0r6, 4, 2

5. Question

If the sum of three numbers in A.P. is 24 and their product is 440, find the numbers.
Answer

Given: sum of first three terms is 24

To find: the first three terms of AP

Assume the first three terms are a - d, a, a + d where a is the first term and d is the common difference
So, sum of first threetermsisa-d+a+a +d =24

3a =24

a=38

given that the product of three terms is 440

so a3 - ad? = 440

substitutinga = 8

83-8d2 = 440

512 - 8d? = 440

72 = 8d?

d=3o0ord=-3

hence the given terms area-d, a, a + d whichis 5, 8,11 0r 11, 8,5

6. Question



The angles of a quadrilateral are in A.P. whose common difference is 10. Find the angles
Answer

assume the anglesarea-2d,a-d,a+d,a+ 2d

We know that the sum of all angles in a quadrilateral is 360

Given: d = 10

To find: angles of the quadrilateral
So,a-2d+a-d+a+d+a+2d =360

4a = 360

a=90

hence the anglesarea-2d,a-d, a+ d, a+ 2d whichis 70, 80, 100, 110
Exercise 19.4

1 A. Question

Find the sum of the following arithmetic progressions:

50, 46, 42, .... To 10 terms

Answer

for the given AP the first term a is 50, and common difference d is a difference of second term and first
term, whichis 46 -50=-4

To find: the sum of given AP

The formula for sum of AP is given by

5 = 1—21(2&1 + (n— 1)d)

Substituting the values in the above formula

s = E[100 + (9)(-4)

2
s=5Xx 64
s =320

1 B. Question

Find the sum of the following arithmetic progressions:
1,3,5,7,..to12 terms

Answer

for the given AP the first term a is 1, and common difference d is a difference of the second term and first
term, whichis3-1=2

To find: the sum of given AP

The formula for sum of AP is given by
n

s = E(Za + (n—1)d)

Substituting the values in the above formula
12

s = ?(2 + (11)(2)

s=6x24



s =144
1 C. Question

Find the sum of the following arithmetic progressions:

q
3, 2 6, 1_ ... to 25 terms
3 “»

Answer

for the given AP the first term a is 3, and common difference d is a difference of the second term and first

term, which isg— 3 = %

To find: the sum of given AP

The formula for sum of AP is given by

§ = 1—21(2&1 + (n—1)d)

Substituting the values in the above formula

g — %(e + (29) @))

s=25x21

s =525

1 D. Question

Find the sum of the following arithmetic progressions:
41, 36, 31, ... to 12 terms

Answer

for the given AP the first term a is 41, and common difference d is a difference of the second term and first
term, which is 36 -41 =-5

To find: the sum of given AP

The formula for sum of AP is given by

5 = 1—21(2&1 + (n— 1)d)

Substituting the values in the above formula

s = E[82 + (11)(-5))

2
s=6x 27
s =162

1 E. Question

Find the sum of the following arithmetic progressions:
a+b,a-b,a-3b,..to22terms

Answer

for the given AP the first term a is a + b, and common difference d is a difference of the second term and
the first term, whichisa-b-(a+ b) =-2b

To find: the sum of given AP

The formula for sum of AP is given by



n

s = E(Za + (n—1)d)

Substituting the values in the above formula
22

s = ?(23 + 2b + (21)(-2b))

s = 11(2a - 40b)
1 F. Question

Find the sum of the following arithmetic progressions:
(x-y)2, (x2>+y2), (x+y)?, ... to n terms

Answer

for the given AP the first term a is (x - y)2 and common difference d is a difference of the second term and
first term, whichis (x? + y?) — (x—y)? = 2xy

To find: the sum of given AP
Formula: for the sum of AP is given by

s = 1—21(23 + (n—1)d)

Substituting the values in the above formula

s = 1_21[2(X_ ¥)? + (n—1)(2xy)) = %X 2[(:3:2 + 2 — 2.'1:;;;) + ryn — :i:y]

= n[;};2 + 2 —3xy + ;r:yn}
1 G. Question

Find the sum of the following arithmetic progressions:

X—v 3x—-2yv 5x -3y
- - —, ... ton terms

X+y X+y  X+Y
Answer

for the given AP the first term a is (x - y)2 and common difference d is a difference of the second term and

. . . 3x—2 X— 2x—
first term, which is i S A
x+y x+y X+y

To find: the sum of given AP

The formula for sum of AP is given by

5 = 1—21(2&1 + (n— 1)d)

Substituting the values in the above formula

_nf_ x-y - (Zx—y)
5 = 2(2X+y+ (n—1) —x—y )

2 A. Question

Find the sum of the following series:
2+5+8+..+182

Answer



for the given AP the first term a is 2, and common difference d is a difference of the second term and first
term, whichis5-2 =3

To find: the sum of given AP

The formula for the sum of AP is given by
n

s = E(Za + (n—1)d)

Substituting the values in the above formula

s=5(4+ (-1DE)

182-2 1 _ 6
n= 3 =
61
s = ?(4 + (60)(3))
s=92 x 61
s =5612

2 B. Question

Find the sum of the following series:
101 + 99+ 97 + ... + 47

Answer

for the given AP the first term a is 101, and common difference d is a difference of second term and first
term, which is 99 - 101 =-2

To find: the sum of given AP

The formula for sum of AP is given by
n
s = E(Za + (n—1)d)

Substituting the values in the above formula

s = 1—21[202 + (n—1)(-2))

47 — 101
n=———+1=28

s = ?[202 + (27 (-2))

s =14 x 148

s = 2072

2 C. Question

Find the sum of the following series:

(a-b)? + (2% + b%) + (@ + b + s.... + [(a + b + 6ab]
Answer

for the given AP the first term a is (a - b)2 and common difference d is a difference of second term and first
term, which is (a? + b?)— (a—b)? = 2ab

To find: the sum of given AP

The formula for sum of AP is given by



n

s = E(Za + (n—1)d)

Substituting the values in the above formula
n

s = E[Z(a— b)? + (n—1)(2ab))

(a4 b)? + 6ab— (a— b)?
B 2ab

n
n=>5

5
§ = E{Z(a— b)? + 4(2ab))

3. Question
Find the sum of first n natural numbers.
Answer

for the given AP the first term a is 1, and common difference d is a difference of the second term and first
term, whichis2-1=1

To find: the sum of given AP

The formula for the sum of AP is given by
n

s = E(Za + (n—1)d)

Substituting the values in the above formula
n

s = 5[2 + (n— 1)(1))

nn + 1)
B 2

4. Question

Find the sum of all - natural numbers between 1 and 100, which are divisible by 2 or 5

Answer

According to the given question we have to find the sum of natural numbers between 1 and 100 which are
ggngglse by 2 or 5, so the sequence is 2, 4, 6...98 which are multiples of 2 and another sequence 5, 15,

To find: the sum of all - natural numbers between 1 and 100, which are divisible by 2 or 5

For the first sequence, it is an AP with first term a as 2 and common difference d as 2

Hence the sum is given by the formulas = E(Za + (n—1)d)

49
s;= (4 + 48x2)

49 x 50

v
I
Il

s; = 2450
For the second sequence, it is an AP with first term a as 5 and common difference d as 10

Hence the sum is given by the formula s = E(Za + (n—1)d)

10
5; = (10 + 9% 10)



s, = 500

Hence total sum is s; + s, = 2450 + 500 = 2950

5. Question

Find the sum of first n odd natural numbers.

Answer

given an AP of first n odd natural numbers whose first term a is 1, and common difference d is 3
Given sequenceis 1, 3,5, 7...... n

To find: the sum of first n natural numbers

Hence the sum is given by the formula s = E(Za + (n—1)d)

Substituting the values in the above equation we get

s = 1—21(2 + (n—1)2)

s =n?

6. Question

Find the sum of all odd numbers between 100 and 200

Answer

the given sequence is 101, 103, ....199

Given an AP whose first term a is 101, and common difference d is 2

To find: the sum of all odd numbers between 100 and 200

Hence the sum is given by the formulas = E(Za + (n—1)d)

Substituting the values in the above equation we get

n
5 = 5(202 + (n—1)2)

Now for the finding number of terms, the formula is

last term — first term
d
199 — 101

n=——+1=50
2

n =

Substituting n is the sum formula we get

50
5 = 3(202 + (50— 1)2)
s =25 x 300
s = 7500

7. Question

Show that the sum of all odd integers between 1 and 1000 which are divisible by 3 is 83667
Answer

according to given conditions the sequence is 3, 9, 15, 21....999

Given an AP whose first term is 3 and d is 6. Hence sum is given by



To prove: the sum of all odd integers between 1 and 1000 which are divisible by 3 is 83667
Hence the sum is given by the formula s = E(Za + (n— 1)d)

Now for the finding number of terms, the formula is

last term — first term
d

999 — 3 + 1
n = G

n=167

Substituting n is the sum formula we get
167
5 = T(ﬁ + (166) x 6)

s = 83667

Hence, Proved.

8. Question

Find the sum of all integers between 84 and 719, which are multiples of 5

Answer

given an AP is required of all integers between 84 and 719, which are multiples of 5
To find: the sum of all integers between 84 and 719, which are multiples of 5

So, the sequence is 85, 90, 95....715

It is an AP whose first term is 85 and d is 5

Hence the sum is given by the formula s = E(Za + (n— 1)d)

Now for the finding number of terms, the formula is

last term — first term
d
715 — 85
5

n =

n=127
Substituting n is the sum formula we get

127
5 = T(ZXSS + (126) x 5)

s = 50800

9. Question

Find the sum of all integers between 50 and 500 which are divisible by 7

Answer

given an AP is required of all integers between 50 and 500, which are multiples of 7
To find: the sum of all integers between 50 and 500 which are divisible by 7

So, the sequence is 56, 63, 70....497

It is an AP whose first term is 56 and d is 7



Hence the sum is given by the formulas = E(Za + (n—1)d)

Now for the finding number of terms, the formula is

last term — first term
d
497 — k6
7

n =

n =

n=64

Substituting n is the sum formula we get
64
s = ?(ZXBG + (63)x7)

s = 17696

10. Question

Find the sum of all even integers between 101 and 999

Answer

given an AP is required of all integers between 101 and 999 which are even
To find: the sum of all even integers between 101 and 999

So, the sequence is 102, 104, 106....998

It is an AP whose first term is 102 and d is 2

Hence the sum is given by the formulas = E(Za + (n—1)d)

Now for the finding number of terms, the formula is

last term — first term
d

998 — 102
2

n =

n =

n = 449

Substituting n is the sum formula we get

449
s = —-(2x102 + (448)x 2)

s = 246950

11. Question

Find the sum of all integers between 100 and 550, which are divisible by 9

Answer

given an AP is required of all integers between 100 and 550, which are multiples of 9
To find: the sum of all integers between 100 and 550, which are divisible by 9

So, the sequence is 108, 117, 126....549

It is an AP whose first term is 108 and d is 9

Hence the sum is given by the formula s = E(Za + (n— 1)d)

Now for the finding number of terms, the formula is



last term — first term
d

549 — 108
9

n =

n =50

substituting n in the sum formula we get
50
s = ?(Zx 108 + (49) x 9)

s = 16425

12. Question

Find the sum of the series: 3 +5+7+6+9+ 12+ 9+ 13 + 17 + ... to 3n terms
Answer

given an AP is whose first term is 3 and d is 2
So, the sum is given by formula s = E(Za + (n— 1)d)

To find: sum of the given AP

Substituting the values in the formula

3n
s = E(ZXB + (3n—1)2)

3n
s = E(én + 4)

s =3n(3n + 2)
13. Question

Find the sum of all those integers between 100 and 800 each of which on division by 16 leaves the
remainder 7

Answer
given an AP is required of all integers between 100 and 800, which on division by 16 leaves remainder 7

To find: the sum of all those integers between 100 and 800 each of which on division by 16 leaves the
remainder 7

So, the sequence is 103, 119, 135....791

It is an AP whose first term is 103 and d is 16

Hence the sum is given by the formulas = E(Za + (n—1)d)

Now for the finding number of terms, the formula is

last term — first term
d

791 — 103 + 1
16

n =

n =

n=144
substituting n in the sum formula, we get

44
s = - (2x 103 + (43)x 16)



s = 19668

14 A. Question

Solve:

254+ 22419+ 16+ ... + x =115

Answer

given is an AP whose first term a is 25 and d is - 3(22 - 25) with a number of terms equal to..
To find: the value of x for the given AP

Now for the finding number of terms, the formula is

last term — first term
d

x—25+ .
n= 3

Hence the sum is given by the formula s = E(Za + (n— 1)d)
Now substituting the values in the above formula
n
s = 5(50 + (n—1)(—3))
It is given that s = 115, so equating the above expression to 115

;—1(50 + (n=1)(=3)) = 115

Solving we get n is 10 or?

Since n cannot be a fraction, so we choose n as 10

x—25
-3

+ 1

X=-2

14 B. Question

Solve:

1+4+7+10+....+x=590

Answer

given is an AP whose first term is 1 and d is 3(4 - 1) with a number of terms equal to
To find: the value of x for the given AP

Now for the finding number of terms, the formula is

last term — first term
d

n =

x—1 ..
n = 3

Hence the sum is given by the formula s = E(Za + (n— 1)d)

Now substituting the values in the above formula

5 — 1—21(2 + (n=1)(3))



It is given that s = 590, so equating the above expression to 590

12—‘(2 + (n—1)(3)) = 590

Solving we get n is 20 or—?

Since n cannot be a fraction, so we choose n as 20

x—1

20 =
3

+ 1

x =58
15. Question

Find the rtterm of an A.P., the sum of whose first n terms is 3n2 +2n

Answer

It is given that the sum of n terms is 3n? + 2n

To find: rth term of an AP, the sum of whose first term is 3r2 + 2n
So, the sum of n - 1 terms is 3(n - 1)2 + 2(n - 1)

formula Ty =Sy -Sn -1

So, Tr=3r2 4+ 2r-[3(r- 1)2 + 2(r- 1)]

Tr=3r2+2r-[3(r? + 1-2r) + 2(r- 1)]

Tr=-146r

16. Question

How many terms are there in the A.P. whose first and fifth terms are - 14 and 2 respectively and the sum of
the terms is 407?

Answer
given the first term is - 14, from which we can say thata =- 14

To find: the number of terms in an AP whose first and fifth terms is - 14 and 2 respectively, and the sum of
the terms is 40

Given fifth termis 2,soa + 4d = 2
-14+4d =2
d=4

we know that the sum of AP is given by the formula:
n

s = E(Za + (n—1)d)

now substituting the values in the above equation

“@a+ (-1 = 40

n
(=28 + (n—1)4) = 40

4n%-32n-80=0
n2-8n-20=0

solving we getnas 10 or -2



Since the number of terms cannot be negative hence nis 10

17. Question

The sum of the first 7 terms of an A.P. is 10, and that of the next 7 terms is 17. Find the progression
Answer

Assuming the first term as a and common difference as d

To find: the progression

So, the sum of first 7 terms is given by
ata+d+a+2d+a+3d...a+6d=10

7a + 21d = 10...(i)

In the second part it is given that sum of next seven terms is 17
a+7d+a+8d+a+9d...a+13d=7

7a + 70d = 7...(ii)

Solving (i) and (ii) we get

10-21d=7-70d

3 =-49d
] 3

49
79
TS

Hence the sequence is given by a, a + d, a + 2d.... which is

79 76 73
4974949 7"

18. Question

The third term of an A.P. is 7, and the seventh term exceeds 3 times the third term by 2. Find the first term,
the common difference and the sum of the first 20 terms.

Answer

given third term of AP is 7

So,a+ 2d =7...(i)

It is also given that the seventh term exceeds 3 times the third term by 2
To find: first term, the common difference and the sum of the first 20 terms
a+6d-3@+2d)=2

-2a=2

a=-1

d=4

we know that the sum of AP is given by the formula:

5 = 1—21(2&1 + (n— 1)d)

substituting the values in above equation

= ?(—z + (19)4)



s =740
19. Question

The first term of an A.P. is 2, and the last term is 50. The sum of all these terms is 442. Find the common
difference.

Answer
given a; = 2 and a, = 50
To find: the common difference

we know that the sum of AP is given by the formula:

n
5 = 3 (a, +a,)

substituting the values in above equation we get
n
442 = 5(2 + 50)

n=17
Now for the finding number of terms, the formula is

last term — first term
d

n =

we know thatn = 5:2 + 1

d=3
20. Question
The number of terms of an A.P. is even; the sum of the odd term is 24, of the even terms is 30, and the last

term exceeds the first by 201, find the number of terms and the series
“»

Answer
let the number of terms be 2n with first term a and common difference d
To find: number of terms and the series

The last term is givenasa + (2n-1)d

It is given that the last term exceeds the first by 201
5

Soa + (2n—1)d—a = 10;
(2n—1)d = 103...()

Sum of odd terms is 24

S(2a + (n—1)2d) = 24...(5i)

Sum of even terms is 30

g(z(a +d) + (n—1)2d) = 30...(ii)

Solving (i), (ii) and (iii) we get
d=1.5

substituting d in (i) we getn = 4



and substituting d and n in (ii) we geta = 1.5

so, the number of terms is 2n = 8, and the sequence is given by a, a + d, a + 2d....
15,3,45,6,7.5,9,10.5,12

21. Question

IfSy=n’pand §_ = m’p.m = n.in an A.P., prove that S, = p3

Answer
given an AP whose sum of n terms is n?p and same AP with m terms whose sum is m?2p
To prove: S, = p3

we know that the sum of AP is given by the formula:
n
§ = E(Za + (n—1)d)

substituting the values in the above equation, we get
E(Za + (n—1)d) = n?p.... (i)

Similarly, for series with m terms

m

?(Za + (m—1)d) = m?p...(ii)

Subtracting (ii) from (i) we get

d=2p

substituting d in (i) we get

a=p

Now using the sum formula for AP consisting of p terms we get

S, = 2(2a+ (n- 1)

Substituting the values in the above equation

Sp = E(ZP + (p—1)2p)

Sp = p?

22. Question

If the 12th term of an A.P. is - 13 and the sum of the first 4 terms is 24, what is the sum of the first 10 terms?
Answer

assuming an AP whose first term is a and the common difference is d
To find: the sum of first 10 terms

Given 12t term is - 13

So, a + 11d = - 13...(i)

Given the sum of first four terms is 24

So 4a + 6d = 24...(ii)

Solving (i) and (ii) we get

a=9andd=-2



we know that the sum of AP is given by the formula:
n

5 = E(Za + (n— 1)d)

substituting the values in the above equation
10

s = 3(18 + (10— 1)(-2))

s=0

23. Question

If the 5th and 12th terms of an A.P. are 30 and 65 respectively, what is the sum of the first 20 terms?
Answer

assuming an AP whose first term is a and the common difference is d

To find: the sum of the first 20 terms

Given 5t term is 30

So, a + 4d = 30...(i)

Given 12™ term is 65

So, a + 11d = 65...(ii)

Solving (i) and (ii) we get

a=10andd =5

we know that the sum of AP is given by the formula:

5 = 1—21(2&1 + (n— 1)d)

substituting the values in the above equation
20
s = ?(20 + (20— 1)5)

s = 1150

24. Question

Find the sum of n terms of the A.P. whose kth terms is 5k + 1
Answer

given an AP whose kth term is 5k + 1

To find: the sum of n terms of an AP whose kth term is 5k + 1

So substituting k = 1 to get the first term a; = 6
Substituting k = 2 to get the second term a, = 11
d= dp-a; = 5

we know that the sum of AP is given by the formula:

5 = 1—21(2&1 + (n— 1)d)

substituting the values in the above equation
1

s = ;(12 + (n—1)5)



5n? + 7n
S=—7(p
25. Question
Find the sum of all two digit numbers which when divided by 4, yields 1 as the remainder.
Answer
the series which satisfies the above condition is
13,17, 21....97
To find: the sum of all two - digit numbers which when divided by 4, yields 1 as the remainder
So, it is an AP whose first term is 13 and common difference d as 4
Now for the finding number of terms, the formula is

last term — first term
d

97-13

n =

Andn =

+ 1

n=22
we know that the sum of AP is given by the formula:

5 = 1—21(2&1 + (n— 1)d)

substituting the values in the above equation
22
s = 5(26 + (22—-1)4)

s =1210

26. Question

If the sum of a certain number of terms of the A.P. 25, 22, 19, .... is 116. Find the last term
Answer

given an AP whose first term is 25 and the common difference is - 3

To find: the last term of a given AP

we know that the sum of AP is given by the formula

s = 1—21(23 + (n—1)d)

116 = ‘—;(50 + (n—1)(=3))

Solving we get

3n2-53n +232=0

n=8orn = ?

n cannot be a fraction hence we choose n as 8

Now for the finding number of terms, the formula is

last term — first term
d




8 — last term — 25 ‘1
-3

solving we get the last term as 4

27. Question

Find the sum of odd integers from 1 to 2001.

Answer

given is an AP whose first termis 1 and d is 2

To find: the sum of odd integers from 1 to 2001

Now for the finding number of terms, the formula is

last term — first term
d
2001 —1
2

n =

n=1001

we know that the sum of AP is given by the formula:
n
s = E(Za + (n—1)d)

substituting the values in the above equation

1001
5 = T(Z + (1001 —-1)2)
s = 1002001

28. Question

11

How many terms of the A.P. - 6, - _=
5

,-5, ..., are needed to give the sum - 257

Answer

given is an AP whose first termis - 6 and d isg

To find: the number of terms required to make the sum of a given AP to - 25

we know that the sum of AP is given by the formula:
n
s = E(Za + (n—1)d)

substituting the values in the above equation

n (n—1)
—25 = —(—12 +— )

p
n
-25 = 1(_24 +n-1)

—100 = - 25n + n?

n%-25n+ 100 =0
(n-20)(n-5)=0

solvingwe getn=200rn=>5



29. Question

In an A.P. the first term is 2, and the sum of the first 5 terms is one-fourth of the next 5 terms. Show that
20th term is - 112

Answer

given an AP whose first term is 2

To find: 20" term of an AP

It is given that the sum of the first five terms is one-fourth of the next 5 terms
So5a + 10d = :t(Ba + 35d)

20a + 40d = 5a + 35d

158 +5d=0

Substituting a as 2

Wegetd=-6

Hence 20t termis a + 19d = - 112
30. Question

If S; be the sum of (2n + 1) terms of an A.P. and S, sum of its odd terms, then prove that: S;: S; = (2n + 1) :
(n + 1).

Answer
To prove: S5;: S, =(2n+ 1) :(n+ 1)

we know that the sum of AP is given by the formula:

5 = 1—21(2&1 + (n— 1)d)

Substituting the values in the above equation

2n + 1
Sl=

(2a + 2nd)

For the sum of odd terms, it is given by

Sy=aj;+az+ag+....an+1

at+ta+2d+a+4d+...+a+ 2nd

52
Sy =(n+ 1)a+ n(n + 1)d

S, =(n+ 1) (a + nd)

Zn+1

Hence sq:s5= 1
n

31. Question

Find an A.P. in which the sum of any number of terms is always three times the squared number of these
terms

Answer

To find: AP with given conditions
Given that sum of n terms is 3n2
S, = 3n?

Similarly, sum of n - 1 terms is 3(n - 1)2



S,.1=3(n-1)2
formula Ty =S,-S,.1=3n%-3(n-1)2
Now substituting n = 1 to get the first term

a1=3

Now substituting n = 2 to get the second term

ay = 9
d=ay-a;=6
hence the series is given by a, a + d, a + 2d...whichis 3, 9, 15, 21....

32. Question

If the sum of n terms of an A.P. is nP + ln(n - 1)Q where P and Q are constants, find the common difference.
-

Answer

it is given that sum of n terms of AP isnP + §11[11 —-1)Q

To find: the common difference

Substituting n = 1 gives the sum of the first term, that is the first term itself
a; =P

Substituting n = 2 gives the sum of first two terms

a;+a=2P+Q

a=P+Q

Now common differenced = a5 -a; =Q

33. Question

The sums of n terms of two arithmetic progressions are in the ratio 5n + 4: 9n + 6. Find the ratio of their 18th
terms

Answer

assuming first AP whose first term is a and common difference d

To find: the ratio of 181 term of a given AP

we know that the sum of AP is given by the formula:
n
s = E(Za + (n—1)d)
Substituting the values in the above equation
n
5, = E(Za + (n—1)d)

assuming second AP whose first term is A and common difference D

we know that the sum of AP is given by the formula:
n
s = E(ZA + (n—1)D)

substituting the values in the above equation



n
5, = E(ZA + (n—1)D)

s, 2a + (n—1)d

s, 2A+ (n—1)D

_ 4 a+':n—J.Jcl
an + .
= =g e ()
Sn+6 Apr—
3

Given the ratio of the 18" term is required of both AP’s which is

a+ 17d
A+ 17D

Substituting n = 35 in (i) we get

a+17d 179
A+ 17D 321

34. Question
The sum of first n terms of two A.P.’s is in the ratio (7n + 2) : (n + 4). Find the ratio of their 5th terms.
Answer

assuming first AP whose first term is a and common difference d

To find: the ratio of 5t term of a given AP

we know that the sum of AP is given by the formula:
n
s = E(Za + (n—1)d)
substituting the values in the above equation
n
5, = E(Za + (n—1)d)

Assuming second AP whose first term is A and common difference D

we know that the sum of AP is given by the formula:

s = ‘—;(m + (n—1)D)

substituting the values in the above equation
n
s, = E(ZA + (n—1)D)

s, 2a + (n—1)d

s, 2A+ (n—1)D

7 5 a+(n—1)d
nre _ z_ ... (i)

(n—1)D
z

n+4 A+

Given the ratio of the 5" term is required of both AP’s which is
a+ 4d

A+ 4D

Substituting n = 9 in (i) we get

a+4d 65
A+ 4D 13

Exercise 19.5



1 A. Question

If l_l_lare in A.P., prove that:
abec

b Tccraa +b are in A.P.
a b C

Answer

We know, if a, b, c are in AP,
Thenb-a=c-b

It is said that, 5,3,3 are in AP,
abc

1 1 1
Hence, - —- = - —
b a c

[=xl )

|f2tc c+aath 4rain AP, then

r r
a b c

c+a b+c a+b c+a

b a C b
Taking LCM,

ca+a’2—-b%?—-ch B ab + b?—c? —ac
ab B bc

2 42
Now, LHS = “‘“‘—thh
a

Multiply ¢ in both numerator and denominator,

We get ca+a’-b%-ch . c’a + ca®—cb®-c’b _ Cb-a)a+b+c)

ab abe abe

RHS — ab +b*—c*-ac
be

Multiply a in both numerator and denominator,

We get ab + b%*—c®-ac _ a’b + ab®—ac®-a’c — alb—cla+b+c)

be abe abe

Therefore, LHS = RHS

Cb—a)la+b+c) — a(b—ci{a+b+c)

abe abe

c(b - a) = a(b-c)

1 1 1
Also, = —=- = - —
b a c

=]

c(b-a)=a(b-c)
Hence given terms are in AP

1 B. Question

If l_l_lare in A.P., prove that:

abec
a(b + ¢), b(c + a), c(a + b) are in A.P.

Answer

It is said that, 5,3,3 are in AP,
abc



Hence,

=l W
W
o=
[=aN N

Taking LCM,

(b—a) _ (b—c]
ab  be

Multiply in both denominator and numerator with c in LHS and a in RHS

c(b—a)_a(b—c)_
abc abc

c(b—a) = a(b—1¢)

Since,

a(b + c), b(c + a), c(a + b) are to be proved in A.P.
b(c + a)-a(b + ¢) = c(a + b)-b(c + a)

bc + ba-ab-ca-=ca+ ab-Dbc-ba
cb-ca=ca-ab

c(b-a)=al(c-b)

Hence, given terms are in AP.

2. Question

If a2, b2, c2 are in A.P., prove that _° b € areinAP.

b+c c+a a+b

Answer
If a2, b2, c2 are in A.P then, b? - a2 = ¢2 - b?

If a b ¢ are in A.P. then,

b+c c+a a+b

b a C b

c+a b+c a+b c+a

b? + bc—a?— ac o+ c?—b%—ab
(a+db+c) (a+b)b+c)

(b—a)a+ b+ ¢ (c—b)a+ b+ )
@+o0b+c  (a+b)b+o

Since, b2-a2 =c?-b?

Put b? - a?= c? - b2 in above,

We get LHS = RHS

Hence given terms are in AP

3. Question

If a, b, c are in A.P., then show that:

(i) a%(b + c), b?(c + a), c?(a + b) are also in A.P.
(i)b+c-a,c+a-b,a+b-careinA.P.

(iii) bc - a2, ca - b2, ab - c2 are in A.P.

Answer

(Mb*(c+ a)—a’(b+c) =c*(a+b)—Db%*a+ 0



b2c + b?%a - a%b - a’c = c?a + c?b - b?a - b%c
c(b?-a?) + ab(b - a) = a(c? - b%) + be(c - b)
(b-a)(ab + bc + ca) = (c - b)(ab + bc + ca)
b-a=c-b

And since a, b, c are in AP,

b-a=c-b

Hence given terms are in AP
(i)b+c-a,c+a-b,a+b-careinA.P.
Therefore, (c+a-b)-(b+c-a)=(a+b-c)-(c+a-hb)
2a-2b=2b-2c

b-a=c-b

And since a, b, c are in AP,

b-a=c-b

Hence given terms are in AP.

(iii) bc - a2, ca - b?, ab - c2 are in A.P.
(ca-b?) - (bc - a?) = (ab - c?) - (ca - b?)

(@a-b)a+b+c)=(b-c)la+b+c)

b-a=c-b

And since a, b, c are in AP,
b-a=c-b

Hence given terms are in AP

4 A. Question

If b+c cra a +b are in A.P., prove that:

a b C
l_l_lare in A.P.
abec
Answer
Since, b—c-c—a-a +b are in AP,

a b C

c+a b+c a+b c+a

b a b
b? + bc—a%?—ac _ca+ cZ—b%-ab
ab B bc
(b—a)a+ b+ ¢ B (c—b)a+ b+ )
ab N bc

a(b—c) B cla—b)
abc ~ abc




a(b-c)=c(a-b)

Since, l_l_lare in A.P.

abec
1 1_1 1
b a ¢ b
a—b_b—c
ab  bc

Multiply in both denominator and numerator with,
Cin LHS and a in RHS

c(b—a) _ a(b—c) = c¢(b—a) = a(b—¢0)

abc abc
Hence given terms are in AP

4 B. Question

If b+c traa +b are in A.P., prove that:

a b c
bc, ca, ab are in A.P.
Answer
Since, bc, ca, ab are in A.P.
=ca—bc = ab—ca

=c(a—bh) = a(lb—1c)

Since, l_l‘lare in A.P.

aboec
1 1_1 1
b a ¢ b
a—b_b—c
ab  bc

Multiply in both denominator and numerator with,
Cin LHS and a in RHS

c(b—a) B alb—c)
abc  abc

= c(b—a) = a(b—1c)

Hence given terms are in AP
5 A. Question

If a, b, c are in A.P., prove that:
(@a-c)?2=4(a-b)(b-c)

Answer

(@a-c)?2=4(-b)(b-c)

a? + c?-2ac = 4(ab - ac - b% + bc)
a + 4c2b2 + 2ac - 4ab - 4bc = 0

(@a+c-2b)2=0



a+c-2b=0

Since a, b, c arein AP

b-a=c-b
at+c-2b=0
Hence,

(@a-c)?2=4(-b)(b-c)

5 B. Question

If a, b, carein A.P., prove that:
a2+ c2 + 4ac = 2 (ab + bc + ca)
Answer

a? + c? + 4ac = 2 (ab + bc + ca)
a2+ c?+2ac-2ab-2bc=0
(@a+c-b)2-b>=0
a+c-b=>b

a+c-2b=0

Since a, b, c are in AP
b-a=c-b

a+c-2b=0

Hence proved

5 C. Question

If a, b, c arein A.P., prove that:
a3 + 3 + 6abc = 8b3

Answer

a3 + c3 + 6abc = 8b3

a3+ c3-(2b)3 + 6abc =0

a3+ (-2b)3 + 3 + 3a(-2b)c =0
Since,ifa+b+c=0,a + b3+ c3=3abc
(@a-2b+cP=0

a-2b+c=0

Since a, b, c are in AP
b-a=c-b

=a+c-2b=0

Hence proved

6. Question

Ifa[l_l
b ¢

c a a b

1 1 1 1
_b[ ———].c[——— ]are in A.P., prove that a, b, c are in A.P.



Answer

Since a(é+§),b(§+3,ce+%) arein A.P

AlsoaeJr %) + 1:b(§ + 3 + L.;G + %) + larealsoin AP

Therefore,
— ac+ab+cb’ac+ab+cb’ac+ab+cb are in AP
be ac a
1 1 .
=—, —, —areinAP
ab” bec ab

Multiply by abc in numerator in all terms,

= ﬁ,ﬁ,a—bc are in AP
ac ab  cb

=a, b, carein AP

Hence proved

7. Question

Show that x2 + xy + y2, 22 + zx + x%2 and y2 + yz + Z2 are in consecutive terms of an A.P., if x, y and z are in
A.P.

Answer

Since, X2 + xy + y%, 22 + zx + x2 and y2 + yz + Z% are in AP

(ZZ+z2x+x) -2+ xy+y) = (Y2 +yz + 22) - (22 + zx + x?)

Let d = common difference,

Sicex, y, z are in AP

Y=x+dandx =x+ 2d

Therefore the above equation becomes,

= (X + 2d)? + (x + 2d)x - x(x + d) - (x + dP = (x + d)® + (x + d)(x + 2d) - (x + 2d)x - X2
= x2 4+ 4xd + 4d2 + x2 + 2xd - x2 - xd - x? - 2xd - d? = x2 + 2dx + d? + x2 + 2dx + xd + 2d? - xZ - 2dx - x?
3xd + 3d* = 3xd + 3d?

Hence, proved.

x2 + xy + y2, 22 + zx + x2 and y2 + yz + z2 are in consecutive terms of an A.P.

Exercise 19.6

1. Question

Find the A.M. between:

(i) 7 and 13 (ii) 12 and - 8 (iii) (x - y) and (x + y)
Answer

(i) Let A be the Arithmetic mean

Then 7, A, 13 are in AP

A-7 = 13-A

2A=13+7

A=10



(ii) Let A be the Arithmetic mean

Then 12, A, - 8 are in AP

A-12=-8-A
2A=12+8
A=2

(iii) Let A be the Arithmetic mean
Then x -y, A, x + y arein AP
A-x-y)=(x+y)-A
2A=X+y+Xx-y

A =X

2. Question

Insert 4 A.M.s between 4 and 19.
Answer

Let A1, Ay, A3, A4 be the 4 AM Between 4 And 19

Then, 4, Aq, Ay, Az, A4, 19 are in AP.

We know,

_b—a _19—4 15
d—_n—i—l d_—;l-i—l d = 5
d=3
Hence,

Ai=a+d=4+3=7
Ab=Al+d=7+3=10
A3=A2+d=10+3=13
Ayj=A3+d=13+3=16

3. Question

Insert 7 A.M.s between 2 and 17.

Answer

Let A1, Ay, Az, Ay, As, Ag, Ay be the 7 AMs Between 2 And 17
Then, 2, Aq, Ay, Az, A4, Ag, Ag, Ay, 17 arein AP

We know,

Ap=a+ (n-1)d

Ag=17=2+(9-1)d

d 15
8
Therefore,



A A+ d 31+15 46

2o B 8 8

46 15 61

8

15 76

8

91

A.=A, +d=—+ — = —

8

A A+ d 91+15 106

e B 8 8
106 15 121 31 46 61 76 91 106 121
AT=A6_|_d=?4_E=?So,7AMsbetween2and7are8. R’ 8° 8' 8’ 8 ° 8

4. Question

Insert six A.M.s between 15 and - 13.

Answer

Let Ay, Ay, Az, Ay, As, Ag be the 7 AM Between 15 And - 13
Then, 15, A3, Ay, A3z, A4, Ag, Ag, - 13 arein AP

We know,

Ap=a+(n-1)d

Ag--13=15+(8-1)d

d=-4

Hence,

Aij=a+d=15-4=11

Ab=Al+d=11-4=7

A3=A2+d=7-4=3

Agj=A3+d=3-4=-1

As=A4 +d=-1-4=-5

Ag=A5+d=-5-4=-9

5. Question

There are n A.M.s between 3 and 17. The ratio of the last mean to the first mean is 3 : 1. Find the value of n.
Answer

Let the series be 3, A, Ay, Az, ........ , An, 17

From the data, An _ 32
A 1

1

We know total terms in AP aren + 2
So 17 is the (n + 2)th term

We know,

Ap=a+(n-1)d

S0,17=3+(n+2-1)d



14
n+1

Therefore,

14n 17n + 3

An=3+11+1= n+1
And

A 3 4 3n + 17
o  n+1
Since,

AL 3

A 1

17n + 3 3

3n + 17 1

9N +51=17n+ 3

8n = 48
48

n=—
3

n==6

There are 6 terms in AP

6. Question

Insert A.M.s between 7 and 71 in such a way that the 50 A.M. is 27. Find the number of A.M.s.
Answer

Let the series be 7, A, Ay, Az, ........ ,Ap 71
We know total terms in AP aren + 2

So 71 is the (n + 2)th term

We know,

Apb=a+(n-1)d

So,Ag=a+ (6-1)d

a + 5d =27 (5 term)
d=4

71 = (n + 2)th term
71=a+(n+2-1)d

71 =7 + n(4)

n=15

There are 15 terms in AP
7. Question

If n A.M.s are inserted between two numbers, prove that the sum of the means equidistant from the
beginning and the end is constant.

Answer



Let a and b be the first and last terms and
The series be a, A, Ay, Az, ........ ,An. b

So We know, Mean = 2*®

Mean of A; and A,, = &1 *4n)
2

A1=a+d
A,=a-d

Therefore, AM — @*d+b-d} _ a+b
2 2

AM between A, and A= &+ 2‘”; (b-2d) _ a; b

Similarly, it is (a + b)/2 for all such numbers, which is constant
Hence, AM = (a + b)/2
8. Question

If X, y, zarein A.P. and Ajis the A.M. of x and y, and A; is the A.M. of y and z, then prove that the A.M. of A
and A, isy.

Answer
Given that,

A; =AMofxandy

And A, = AM of y and z

So,A1 =

A +A,

AM of A; and Ay= .

X+y + y+z

2 2
2

x+y+y+z (x+2y+ 2z

2 2

Since X, y, zare in AP, y =

Finally, AM = (+3)+E) _ Yty _
2 2 y

Hence proved.

9. Question

Insert five numbers between 8 and 26 such that the resulting sequence is an A.P
Answer

Let A1, Ay, A3, Ay, As be the 5 nos Between 8 And 26

Then, 8, Ay, Ay, A3z, Ay, As, 26 are in AP

We know,



Ap=a+ (n-1)d
A;_26=8+(7-1)d
d=3

Hence,
Aj=a+d=8+3=11
A=A +d=11+3=14
A=A +d=14+3 =17
Ag=A3+d=17+3 =20

As=As+d=20+3=23

Exercise 19.7
1. Question

A man saved X 16500/- in ten years . in each year after the first he saved X 100/- more then he did in the
preceding year. How much did he saved in the first year?

Answer

Given: A man saved 16500/- in ten years

To find: His saving in the first year

Let he saved Rs. x in the first year

Since each year after the first he saved 100/- more then he did in the preceding year
So,

A.P will be x, 100 + X, 200 + X..ovvvevieniennennns

where x is first term and

common difference, d = 100 + x - x = 100

We know,

Sy, is the sum of n terms of an A.P
Formula used:
n
Sy = E{Za +(n—1)d}
where a is first term, d is common difference and n is number of terms in an A.P.
According to the question:
S, = 16500 and n = 10

Therefore,

10
S10= {2x+ (10— 1)100}

= 16500 = 5{2x + 9(100)}
= 16500 = 5(2x + 900)

= 16500 = 10x + 4500

= -10x = 4500 - 16500

= -10x = -12000



—12000
—10

=x = 1200

=X=

Hence, his saving in first year is 1200
2. Question

A man saves X 32 during the first year, X 36 in the second year and in this way he increases his savings by
X4 every year. Find in what time his saving will be X200.

Answer

Given: A man saves Rs. 32 during first year and increases his savings by Rs. 4 every year. His total saving is
Rs. 200

To find: Time taken in years by him to save Rs. 200.

A man saves in the first year is 32Rs

He saves in the second year is 36Rs.

In this process he increases his savings by Rs. 4 every year
Therefore,

A.P. will be 32,36,40,......c.ccevvneeen.

where 32 is first term and

common difference,d =36 -32 =4

We know,

Sy, is the sum of n terms of an A.P

Formula used:
n
S, = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.
According to the question:
S, = 200

Therefore,

n
Sp=5{2x32+(n-1)4

n
= 200=_{64+4n—4)

= 400 = n{60 + 4n}

= 400 = 4n{15 + n}

400
== 15n + n?

=n’+15n—100=0
=n’+20n—5n—100=0
=n(n+ 20)—-5(n+20)=0
= (n+20)(n—5)=0

=n=-—200rb



n can not be a negative values as days can not hold negative values
=n=5

Hence, he has to do saving for 5 days to save Rs. 200

3. Question

A man arranges to pay off a debt of X 3600 by 40 annual instalments which form an arithmetic series. When
30 of the instalments are paid, he dies leaving one-third of the debt unpaid, find the value of the instalment.

Answer

Given: Total debt is Rs. 3600 and total number of installments are 40 and in 30 installments, he has paid
two-third of the debt and dies leaving one-third of amount

Let first instalment be “a”
Let the common difference of the instalments be “d”

Here, S409 = 3600 and n = 40

Formula used:
n
Sy = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,
40
3600 = E{Za + (40 — 1)d}

= 3600 = 20{2a + 39d}

5600 2a+39d
= 0 - a
= 2a+39d = 180 ......... (1)

Since 30 installments are paid and one third of the debt unpaid
2
~ Paid amount = 3 x 3600 = 2400

So,
S3g = 2400 and n = 30

s = 1—21{23 +(n-1)d}

30
= 2400 = E{Za + (30— 1)d}

= 2400 = 15{2a + 29d}

2400 2a+29d
= 15 = 4d
= 2a+29d =160 ......... (2)

Solving (1) and(2) by substitution method,
2a + 39d = 180
=2a=180-39d ...... (3)

Put value of 2a from (3) in (2):



2a + 29d = 160
=180 - 39d + 29d = 160
=-10d = 160 - 180

- -10d = -20
L _ 20
=% T o

Put this value of d in (3):
2a = 180 - 39d

= 2a = 180 - 39(2)
=2a=180-78

= 2a =102
102

= 3 =—
2

=a =51

Hence, value of first installment = a = Rs. 51
4. Question

A manufacturer of the radio sets produced 600 units in the third year and 700 units in the seventh year.
Assuming that the product increases uniformly by a fixed number every year, find

(i) the production in the first year

(ii) the total product in the 7 years and

(iii) the product in the 10th year.

Solution |||

(i) the production in the first year

Answer:

Given: 600 and 700 radio sets units are produced in third and seventh year respectively
To find: the production in the first yeari.e. a

= a3 = 600 and a; = 700

Formula used:

Foran A.P., a, is nth term which is given by,

ap,=a+(n-1)d

where a is first term, d is common difference and n is number of terms in an A.P.
Therefore,

az=a+ (3-1)d

=2600=a+ 2d...cccoeiiiiiiienannn. (1)

az=a+ (7-1)d

=700 =a + 6d

=2a=700-6d....ccccceuiiiiiiiinns (2)



Now put this value of a in equation (1):
=600 = 700 - 6d + 2d
=600 -700 =-6d + 2d

=-100 = -4d
q —100
=2d= ——
—4
=>d=25

Put d = 25 in equation (2):

=a =700 - 6(25)

=a=700-150

=a =550

Production in the first year = a = 550
(ii) the total product in the 7 years
Answer

To find: the sum of totals products in 7 yearsi.e. Sy

Formula used:
n
S, = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,

7
S; =5{2x 550 + (7—1)25}
7
= S; =2 {1100 + (6)25}
7
= §; =2 (1100 + 150)

7
= S; = (1250)

=S5 = 7(625)

=S5 = 4375

Hence, the total product in the 7 years are 4375

(iii) the product in the 10th year

Answer:

To find: the product in the 10th yeari.e. ajg

Formula used:

Foran A.P., a, is nth term which is given by,

ap=a+ (n-1)d

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,



a1p = 550 + (10 - 1)25

=aqg = 550 + (9)25

=aq9 = 550 + 225

= a9 =775

Hence, the product in the 10th year are 775 units

5. Question

There are 25 trees at equal distances of 5 meters in a line with a well, the distance of well from the nearest
tree being 10 meters. A gardener waters all the trees separately starting from the well and he returns to the

well after watering each tree to get water for the next. Find the total distance the gardener will cover in
order to water all the trees.

Answer
Given: total trees are 25 and equal distance between two adjacent trees are 5 meters
To find: the total distance the gardener will cover

As gardener is coming back to well after watering every tree

Distance covered by him to water 15 tree and return to the initial position is 10m + 10m = 20m

Now, distance between adjacent trees is 5m
Distance covered by him to water 29 tree and return to the initial position is 15m + 15m = 30m

Distance covered by the gardener to water 3™ tree return to the initial postion is 20m + 20m = 40m
Hence distance covered by the gardener to water the trees are in A.P

A.P.is 20, 30, 40 ......... upto 25 terms

Here first term,a = 20,common difference, d = 30 - 20 = 10

And n = 25

We need to find Sy5 which will be the total distance covered by gardener to water 25 trees

Formula used:
n
S, = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,

25
S.5= 3{2 x 20+ (25— 1)10}

25

= S55 = {40 + (24)10)
25

= Sp5 =~ (40 +240)

25
= 5,5 = > (280)

= S,5 = 25(140)
= Sp5 = 3500

Hence, total distance covered by gardener to water trees is 3500 m



6. Question

A man is employed to count X 10710. He counts at the rate of X 180 per minute for half an hour. After this he
counts at the rate of X 3 less every minute then the preceding minute. Find the time taken by him to count
the entire amount.

Answer

Given: Amount to be counted is Rs. 10710

To find: Time taken by man to count the entire amount

He counts at the rate of Rs. 180 per minute for half an hour or 30 minutes

Amount to be counted in an hour = 180 * 30 = Rs. 5400

Amount to be left = 10710 - 5400 = 5310

=S, = 5310

After an hour, rate of counting is decreasing at Rs. 3 per minute. This rate will form an A.P.
A.P. will be 177, 174, 171,..ccccieiiieiniennne.

Herea =177 andd =174 - 177 = -3

Formula used:
n
Sy = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,

n
Sn=5{2x177+(n-1) -3}
n
= 5310 = {35430+ 3)

= 5310 x 2 =n(357— 3n)
= 10620 = 357n — 3n?

= 10620 = 3n(119 - n)

10620
=—3 = n(119—n)

=n’—119n+3540=10

=n2-59n - 60n + 3540 = 0

=n(n-59)-60(n-59)=0

=(nN-59)(n-60)=0

=n =59 or 60

We will take value of n = 59 as at 60" min he will count Rs.0

Therefore, total time taken by him to count the entire amount = 30 + 59 =89 minutes
7. Question

A piece of equipment cost a certain factory X 600, 000. If it depreciates in value 15% the first, 13.5% the
next year, 12% the third year, and so on. What will be its value at the end of 10 years, all percentages
applying to the original cost?

Answer



Given: A piece of equipment cost a certain factory is 600,000
To find: Value of the equipment at the end of 10 years

It depreciates 15%, 13.5%, 12% in 15t, 2nd, 3rd year and so on.
This means price of equipment is depreciating in an A.P.

A.P. will be 15, 13.5, 12, ccccciiiiiiiiiiiiiccenns upto 10 terms
Hencea =15,d =13.5-15=-1.5

Formula used:
n
S, = E{Za +(n—1)d}
where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,

Total percentage of depreciation in 10 years,
10
Si0 = 3{2 x 15+ (10 — 1) x —1.5}

= 8,5 = 5(30+ 9 x —1.5)

= §;, = 5(30—-13.5)= §,;, = 5(16.5)

= S109 = 82.5

Value of the equipment at the end of 10 years,

100 — Depreciation%
100

100 — 82.5
100

x cost of equipment
X 600000

175 6000
=—x
10

=175 x 600

= 105000

Hence, value of equipment at the end of 10 years is Rs. 105000
8. Question

A farmer buys a used tractor for X 12000. He pays X 6000 cash and agrees to pay the balance in annual
instalments of X 500 plus 12% interest on the unpaid amount. How much the tractor cost him?

Answer

Given: Price of the tractor is Rs. 12000. He pays X 6000 cash and agrees to pay the balance in annual
instalments of X 500 plus 12% interest on the unpaid amount.

To find: Total cost of the tractor if he buys it at installment
Total price = 12000

Paid amount = 6000

Unpaid amount = 12000 - 6000 = 6000

He pays remaining 6000 in n number of installments of 500 each

6000 12
=n= c00



Cost incurred by him to pay remaining 6000,
= (500 + 12% of 6000) + (500 + 12% of 5500) + --- upto 12 terms

=500 x 12 + 12% of (6000 + 5500 + ---upto 12 terms)

Formula used:
n
S, = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,

12 12
=500 x 12 + mx E{Z X 6000 + (12 — 1) x —500}

72
= 6000 + — (12000 + 11 x —500
100( )
6000 + 2 12000 — 5500
N 100( )

6000 + 2 6500
N 100( )

= 6000 + 4680

= 10680

Total cost = 6000 + 10680 = 16680

Hence, total cost of the tractor if he buys it at installment is Rs. 16680
9. Question

Shamshad Ali buys a Scooter for X 22000. He pays X 4000 cash and agrees to pay the balance in annual
instalments of X 1000 plus 10% interest on the unpaid amount. How much the Scooter will cost him?

Answer

Given: Price of the scooter is Rs. 22000. He pays X 4000 cash and agrees to pay the balance in annual
instalments of Rs. 1000 plus 10% interest on the unpaid amount.

To find: Total cost of the scooter if he buys it at installment

Total price = 22000

Paid amount = 4000

Unpaid amount = 22000 - 4000 = 18000

He pays remaining 18000 in n number of installments of 1000 each

18000 8
1000

=1 =

Cost incurred by him to pay remaining 18000,
= (1000 + 10%0of18000) + (1000 + 10% of1700) + --- upto 18 terms

= 1000 x 18 + 10% of (18000 + 17000 + --- upto 18 terms)

Formula used:
n
S, = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,



10 18
= 1000 x 18 + ﬁx E{Z X 18000 + (18 — 1) x —1000}

90
= 18000 + —— (36000 + 17 x —1000)
100
18000 + 20 36000 — 17000
N 100 ( )

90
= 18000 + — (19000
100 ( )

= 18000 + 17100

= 35100

Total cost = 4000 + 35100 = 39100

Hence, total cost of the scooter if he buys it at installment is Rs. 39100
10. Question

The income of a person is X 300, 000 in the first year and he receives an increase of X 10, 000 to his income
per year for the next 19 years. Find the total amount, he received in 20 years.

Answer
Given: The income of a person is X 300, 000 in the first year
and he receives an increase of X 10, 000 to his income per year for the next 19 years.

To find: the total amount he received in 20 years i.e. Syg

According to question:
a = 300000, d = 10000 and n = 20

Formula used:
n
Sy = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,
20
Sop = 3{2 x 300000+ (20— 1) x 10000}

= S,, = 10(600000 + 19 x 10000)
= 8,5, = 10(600000 + 190000)
= S,0 = 10(790000)

7900000

= 520
Hence, the total amount he received at the end of 20 years is Rs. 790000
11. Question

A man starts repaying a loan as first instalment of Rs.100. If he increases the instalments by Rs .5 every
month, what amount he will pay in 30" instalment?

Answer

Given: First installment is Rs. 100 and he increases it by Rs. 5 every month
To find: Total amount in 30t installment i.e. a3q

According to question:



A.P. will be 100, 105,.....ccccvvviinnaennnn.
a=100andd =5

Formula used:

ap,=a+(n-1)d

=azg = 100 + (30 -1)5

=azg = 100 + (29)5
= azg = 100 + 145
= azg = 245

Hence, he will pay Rs. 245 in 30" installment

12. Question

A carpenter was hired to build 192 window frames. The first day he made five frames and each day there
after he made two more frames than he made the day before. How many days did it take him to finish the
job? [NCERT EXEMPLAR]

Answer

Given: Carpenter was hired to build 192 frames. He made 5 frames on first day and two more frames for
every next day

To find: Number of days taken by him to build 192 frames
According to question:

AP . willbe 5, 7,9, i
=2S,=192,a=5andd=7-5=2

Formula used:
n
Sy = E{Za +(n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,

n

S, = 5{2 X5+ (n—1)2}
n

=192 = 5{10 +2n-— 2}

= 192x 2 =n(8+ 2n)

= 192x 2 = 2(4n+ n?)

192 x 2

= 4n+n?
2

=

=n?+4n—-192=0

=n2+16n-12n+ 192 =0
=>n(n+16)-12(n+16) =0
=(n+16)(n-12)=0
=>n=-16or 12

n is number of days and it cannot be negative



Therefore, we will take value of n = 12
Hence, he will take 12 days to build 192 frames
13. Question

We know that the sum of interior angles of a triangle is 180°. Show that the sums of interior angles of
polygons with 3, 4, 5, 6 ... sides from an arithmetic progression. Find the sum of interior angles for a 21 sided
polygon. [NCERT EXEMPLAR]

Answer

Given: the sum of interior angles of a triangle is 180°

To prove: Sum of interior angles of polygons with 3, 4, 5,...... forms an A.P.
To find: Sum of interior angles for a 21 sided polygon i.e. ay;

We know,

The sum of interior angles of a polygon with n sides,

a, =180° x (n-2)

Sum of interior angles of a polygon of 3 sides,

az= 180° x (3-2) =180° x 1 =180°

Sum of interior angles of a polygon of 4 sides,

as=180° x (4 - 2) = 180° x 2 = 360°

Sum of interior angles of a polygon of 5 sides,

as= 180° x (5-2) = 180° x 3 = 540°

A.P is known for Arithmetic Progression whose common difference, d = a, - a,.; wheren >0
Here,

d = a4 - a3 = 360° - 180° = 180°

d = ag - a4 = 540° - 360° = 180°

Common difference is same in both the cases

This shows that sum of interior angles of polygons with 3, 4, 5,...... forms an A.P.
Hence Proved

Sum of interior angles of a polygon of 21 sides,

ay1= 180° x (21 - 2) = 180° x 19 = 3420°

14. Question

In a potato race 20 potato are placed in a line at intervals of 4 meters with the first potato 24 meters from
the starting point. A contestant is required to bring the potatoes back to the starting place one at a time.
How far would he run in bringing back all the potatoes? [NCERT EXEMPLAR]

Answer

Given: total potatoes are 20. First potato is 24 meters away from starting point equal distance between two
adjacent potatoes is 4 meters

To find: the total distance run by contestant
As contestant is coming back to starting point after bringing every potato
Distance covered by him to bring 15t potato and return to the initial position is 24m + 24m = 48m

Now, distance between adjacent trees is 4m



Distance covered by him to bring 2"9 potato and return to the initial position is 28m + 28m = 56m
Distance covered by him to bring 3™ potato return to the initial postion is 32m + 32m = 64m
Hence distance covered by him to bring the potatoes are in A.P
A.P.iS48,56,64...ccccccniiiiiiiiiii e upto 20 terms

Here first term, a = 48, common difference, d =56 - 48 = 8

And n = 20

We need to find Sy which will be the total distance covered by contestant to bring 20 potatoes

Formula used:

S, = ;i{za+ (n—1)d)

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,

S.0= ?{2 X 48 + (20— 1)8}

= 5,, = 10{96 + (19)8}

= 5,,=10(96 + 152)

= 5,,=10(248)

= S50 = 2480

Hence, total distance covered by contestant to bring potatoes is 2480 m

15. Question

A man accepts a position with an initial salary of ¥ 5200 per month. It is understood that he will receive an
automatic increase of X 320 in the very next month and each month thereafter.

(i) Find hi salary for the tenth month.

(ii) What is his total earnings during the first year?
Answer

Given: Initial salary is Rs. 5200 per month and will increase Rs. 320 every month i.e. a = 5200 and d = 320
(i) Find hi salary for the tenth month.

Answer:

To find: Salary for the tenth month i.e. ajg
Formula used:

ap,=a+(n-1)d

=aqp = 5200 + (10 - 1)320

=aqg = 5200 + (9)320

=aqg = 5200 + 2880

=aqg = 8080

Hence, he will get Rs. 8080 in tenth salary

(i) What is his total earnings during the first year?



Answer:

To find: His total earnings during the first year i.e. 12 months, S;5

Formula used:
n
S, = §{2a+ (n—1)d}

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,
12
S, = 3{2 X 5200+ (12 —1)320}

= §;, = 6{10400 + (11)320}

= §,, = 6(10400 + 3520)

= §,, = 6(13920)

= S1, = 83520

Hence, his total earnings during an year is Rs. 83520

16. Question

A man saved X 66000 in 20 years. In each succeeding year after the first year he saved X 200 more than
what he saved in the previous year. How much did he saved in the first year?

Answer

Given: A man saved X 66000 in 20 years
To find: His saving in first yeari.e. a
According to question:

n =20, S;g = 66000 and d = 200

Formula used:

S, = ;i{za+ (n—1)d)

where a is first term, d is common difference and n is number of terms in an A.P.

Therefore,
20
Sop = E{Za + (20 —1)200}

= 66000 = 10{2a + (19)200}

66000

— 2a+ 3800
10 a

=

= 6600 = 2a + 3800

= 2a = 6600 - 3800

= 2a = 2800
2800
=0=—
2
=a = 1400

Hence, his saving in first year is Rs. 1400



17. Question

In a cricket team tournment 16 teams particpated a sum of 8000 is to to awarded among themselves a price
money. It the last placed team is awarded 275 in price money and the award increased by the same amount
for successive finishing place , how much amount will the first place team receive?

Answer

Given: Total teams in tournament are 16

Total prize money is Rs 8000

The last placed team is awarded Rs. 275

To find: Amount received by first place team

As the award money is increased by the same amount for successive finishing place, it forms an A.P.
Let a is amount receievd by first place team and d is successive increase in award
AP.willbea,a+d, a+2d,...cccceevvinienennen.

According to question:

n =16, S; = 8000 and a1 = 275

Formula used:

ap,=a+(n-1)d

S, = ;i{za+ (n—1)d)

where a is first term, d is common difference and n is number of terms in an A.P.
Therefore,

ajg=a+ (16 -1)d

=275 =a + 15d

=a=275-15d ............ (1)

16

= 8000 = 8(2a + 15d)

8000
= ——=2a+ 15d
8
= 1000 = 2a + 15d ............ (2)

Now put the value of a from (1) in (2):
= 1000 = 2(275 - 15d) + 15d

= 1000 = 550 - 30d + 15d

= 1000 = 550 - 15d

= 15d = 550 - 1000

- 15d = -450
L _ 450

BT

~d=-30

Putd = -30in (1):



a =275 -15(-30)

=a =275+ 450

=a=1725

Hence, amount received by first placed team is Rs. 725
Very Short Answer

1. Question

Write the common difference of an A.P. whose nth term is xn + vy.
Answer

Here, ap=xn+y

Lap=xX+y

And a;=2x+y

So, common difference of an A.P. is given by

d=ay-a;

=(2x+y)-(x+y)

=X

2. Question

Write the common difference of an A.P. the sum of whose first n terms is 3113 +Qn.
-3

Answer

P 2
Here, s = Sn°+Qn
So,sl =5p+ Q=t,
And's, =227 +2Q

=2P+2Q

— (2P 420~ +Q)

3P+
= Q

Now, common difference of A.P. is given by
d=t2-t1

_ 3P p
=5 tQ-G+Q

2P
2

=P
3. Question

If the sum of n terms of an AP is 2113 +3n then write its nth term.



Answer

Here, S,=2n2+3n
So, S1=2+3=5=t;
And S,=2x22+3x2
=8+6=14

So, t5=55-5;

=14-5

=9

Now, common difference of A.P. is given by
d=t>-t;

=9-5

=4

So, nt" term of A.P. is
ap=t;+(n-1)d
=5+(n-1)4

=5+4n-4

=4n+1

4. Question
If log 2, log(2* —1-) and log (2% + 3) are in A.P., write the value of x.
Answer

Here, log 2, log(2*-1) and log(2*+3) are in A.P.

So, log(2*-1)-log2=log(2*+3)-log(2*-1)

2*—1 2*+3

=~ log 5 = logz_\__ 1
2*—1 2*+3
T2 T

L (25— 1) =2(2*+3)

Let 2*X=y

Then above equation is written as
(y-1)2=2(y+3)

ny2-2y+1=2y+6

~y2-4y-5=0

~(y-5)(y+1)=0

sy=5ory=-1

~2%X=5 or 2X=-1

-~ x=log,5 or 2X=-1 is not possible



-~ Xx=10g»5
5. Question

If the sum of n terms of two arithmetic progressions are in the ratio 2n + 5 : 3n + 4, then write the ratio of
their mth terms.

Answer

Let nth term of first A.P. be denoted by a,
And nt" term of second A.P. be denoted by a,’

a,, a+(m-1)d

a, a+(m-1d
Now, multiplying both sides by 2 we get,

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

2a', 2a'+2(m-1d’

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

" T2 +(2m-1-10d

. % Am %{Za + (2m— 1 - 1)d}
21112— ! al, 21112— ! 23"+ 2m—1-1)d"}
. h _ SQm—l

— =
am SQ m-—1

B {2(2m—1) + 5}
T 3(2m—1) +4

i4m+ 3
C6em+ 1

The ratio of mt" term is 4m+3:6m+1

6. Question

Write the sum of first n odd natural numbers.
Answer

Here, A.Pis 1,3,5...

So, a=1 and d=3-1=2

Now, sum of n term is given by,

s, =I—21(2a+ (n— 1)d)
n
ZE(ZX 1+(n—1)2)

2 2+2 2
=;2+2m-2)
I

1
=3 (2n)

=n?
7. Question

Write the sum of first n even natural numbers.



Answer
Here, A.Pis 2,4,6...
So, a=2 and d=4-2=2

Now, sum of n term is given by,

n
S, = E(ZEH_ (n—1)d)
I

=2‘(z><z+(n—1)z)

2 4+2 2
= (4+2m-2)
I

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

=n(n+1)
8. Question
Write the value of n for which nth of the A.P.s 3, 10, 17

Answer

Let nth term of A.P. 3,10,17,... be aj

And nth term of A.P. 63,65,67,...be a',
So,a;-3 and a,=10
~.d=az-a;=10-3=7

And, a;'=63 and a,'=65
~.d’=ay’-a;'=65-63=2
Now, ay=a;+(n-1)d
=3+(n-1)7

=3+7n-7

=7n-4

And, ap"=a;"+(n-1)d’
=63+(n-1)2

=63+2n-2

=2n+61

Now,it is given that a,=a,’
- Tn-4=2n+61
~7n-2n=61+4

- 5n=65

- n=13

9. Question

i 3+5+7+...+uptonterms

5+8+11+..upto10 terms

, ... and 63, 65, 67, ... are equal.

=7, then find the value of n.



Answer

3+5+7+—+upton terms
Here, P =7

5+8+11+--+upto 10 terms

| [‘—zl[za+(n—1)d]} )
%[Zaf +(10- 1)d’}

| Gesmoeg 7 (va=3;d=2;a'=5;d'=3)

5[2%5+9x3]

{1—21 [4 + 211]}
5 x 37
~n(24+n) =7x5%x37
n2+2n-1295=0
~(n-35) (n+37) =0
. n=35 or n=-37 which is not possible as n is non negative.
So,n=35
10. Question
If mth term of an A.P. is n and nth term is m, then write its pth term.
Answer
Here, aj,=n and a,=m
S a+(m-1)d=n and a+(n-1)d=m__ (1)
Subtracting above two equation we get
a +(m-1)d-a-(n-1)d=n-m
~. md-d-nd+d=n-m
S d(m-n)=n-m
sod=-1
Substituting d=-1 in a+(m-1)d=n we get
sa+(m-1)(-1)=n
Sa-m+1=n
Sa=m+n-1
Now, pt" term is given by a,=a+(p-1)d
=m+n-1+(p-1)(-1)
=m+n-1-p+1
=m+n-p

11. Question

If the sum of n terms of two A.P.’s are in the ratio (3n + 2) : (2n + 3), find the ratio of their 13N terms.

Answer

Sn 3n+2
Here, =3
n n+3




[I—;[Zaﬂn—l)d]} 3n+ 2
. 1—21[2a’+ (n—1)d’ 2n+3

. {2at(n-1)d} 3n+2 (1)
o 2a’ +(n—1)d’ T niz——

Now,we want to find ratio of 12t" term,

a0 a+11d

i.e. =
a’+11d"

T

Az

an 2a+22d ( )
2a’+z22d’' —

312
From (1) and (2)we get n-1=22
i.e.n=23

a;, 3(23)+2

Tal, 2(23)+3

71
49

MCQ

1. Question

Mark the correct alternative in the following:
If 7th and 13th terms of an A.P. be 34 and 64 respectively, then its 18th term is
A. 87

B. 88

C. 89

D. 90

Answer

Here,a;=34 and a;3=64
i.e.a+6d=34__ (i) and a+12d=64__ (i)
Subtracting (i) from (ii) we get,
(12-6)d=64-34

~.6d=30

S.d=5

Substituting d=5 in (i) we get,

a+6(5)=34

~a+30=34

Sa=4

Now,18 term is given by a;g=a+17d
=4+17x5

=89

2. Question

Mark the correct alternative in the following:



If the sum of p terms of an A.P. is g and the sum of g terms is p, then the sum or p + g terms will be
A.0

B.p—q

C.p+qg

D.-(p+0)

Answer

Here, Sy=q and S4=p
ie.P[2a+(p—1)d] = gand>[2a+(q—1)d] =p

i.e. [2ap+p(p—1)d] = 2q__(i)
and 2aq +q(g— 1)d = 2p __(ii)
Now,multiplying (i) with g and (ii) with p and then subtracting we get
pa(p-1)d-pg(g-1)d=2¢-2p?
~pqd(p-q)=2(q?-p?)
“ pqd(p-q)=2(p-q)(p+a)
_2(p+9)
pq
Substituting the value of d in (i) we get,

_pp-D2(p+a) _
Pq

~d=

2ap 2q

<. 2ap2g-2p(p-1)(p+9)=2pg?
- apg-(p-1)(p+q)=0g>2
~ apg=q°+(p-1)(p+q)

- apq=qg°+p2+pg-p-q

L TP tpa-p—g
Pq

Now,S,q =23 [2a+ (p+q - 1)d)]

p+q[_q*+p*+pg—p—q 2(p+q)
=23 ~(p+g- DT
2 pq pq
p+q
== [pq]
bq LPd
=-(p + q)

3. Question

Mark the correct alternative in the following:

If the sum of n terms of an A.P. be 3,2 _;, and its common difference is 6, then its first term is
A2

B.3
C.1



D. 4

Answer

Here, S,=3n2-n

Then, S;=3(12)-1

=2

So,first term is a;=51=2

4. Question

Mark the correct alternative in the following:
Sum of all two digit numbers which when divided by 4 yield unity as remainder is
A. 1200

B. 1210

C. 1250

D. none of these

Answer

Two digits numbers which when divided by 4 yield unity as remainder is A.P. as 13, 17, 21,...,97
In this A.P., first term is a=13

Last term is =97

And d=17-13=4

Now, |I=a,=a+(n-1)d

5 97=13+(n-1)4

" 84=(n-1)4

. 21=n-1

S.n=22

Now, §, =§[a+£]

22
=~ [13+97]

=11x110

=1210

5. Question

Mark the correct alternative in the following:

In A.M.’s are introduced between 3 and 17 such that the ratio of the last mean to the first mean is 3 : 1, then
the value of n is

A. 6
B. 8
C. 4
D. none of these

Answer



Let a=4 ;b=17
Let a;,a5,a3,...a, be the n A.M’s between 3 and 17

Then, common difference is given by
b—a
T n+1
P 17 -3
T on+1

14
n+1

Now, a, =a+d
14
n+1

In+3+14
N n+1

In+ 17
 n+1

=3+

Anda =a+nd

. 14n
n+1

n+ 3+ 14n
N n+1

17n+ 3
T on+1

Now, given that 22 = %
a

1

Cist)

G

17n+3 3

“3n+17 1
~17n+ 3 =3(3n+ 17)
~17n—9n=51-3

-~ Bn = 48

AN =06

6. Question

Mark the correct alternative in the following:

If Sn denotes the sum of first n terms of an A.P. = a, > such that S_m — —
) n-

n

2m+1
2n+1

a
—, then



2m-—1

2n-1

m—1

n-—1

m+1

n+1
Answer

Here, Sm _ ™
" Sy n?

. F‘;‘—] [2a+ (m— l)d]} m2
CBprat@-va)

[2Za+ (m—1)d] m

"Rat(n—-1d n

~n[2a+ (m— 1)d] = m[2a+ (n— 1)d]
~ 2an+ mnd —nd = 2am + mnd — md
~2a(n—m)=d(n—m)

~2a=d

Now am _ fa+(m-1)d}
"ap  [a+(n-1)d}

B fa+ (m—1)(2a)}
 {a+(n—1)(23)}

af{l+2m— 2}

T af{i+2n-2}
2Zm—1
- 2n—1

7. Question

Mark the correct alternative in the following:

The first and last terms of an A.P. are 1 and 11. If the sum of its terms is 36, then the number of terms will be
A.5

B. 6

C.7

D.8

Answer

Here,a=1 and I=11 and S,=36
Now,s,, =>[a +1]

n
~ 36 = E[l +11]

=~ 36 %X 2=n(12)



8. Question

Mark the correct alternative in the following:
If the sum of n terms of an A.P., is 32 + 5 which of its terms is 164?

A. 26th

B. 27th

C. 28th

D. none of these
Answer

Here, S,=3n2+5n

" 59=3+5=8
.a1=51=8

And S,=3x22+5x2=22
Now,a,=S5,-51=22-8=14
~.d=a-a;=14-8=6
Now, an=a;+(n-1)d

- 164=8+(n-1)6
~156=(n-1)6

2. 26=n-1

~.n=27

9. Question

Mark the correct alternative in the following:

If the sum of n terms of an A.P. is 213 + 513, then its nth term is

A.4n -3

B.3n—-4

C.4n + 3

D.3n+ 4

Answer

Here, S,=2n2+5n

5 §9=24+5=7

S a1=51=7

And S,=2x22+5%x2=18

Now,a;=5,-5;=18-7=11



~d=ay-a;=11-7=4
Now, ay=a;+(n-1)d
=7+(n-1)4
=7+4n-4

=4n+3

10. Question

Mark the correct alternative in the following:

If a;.a,,ay....a, are in A.P. with common difference d, then the sum of the series sin d

[cosec a; cosec a, +cosec a, COsec @z +... +COsec a, ; coseca,] is
A.seca, —seca,

B. cosec a; —cosec a,

C.cota; —cota,

D. tana, —tan a,

Answer

Here,a;, ay,...,a, are in A.P.

Then d=ay-a;=az-a>=...=ap-an.1

sin d[cosec a,cosec a, + cosec a,Ccosec a; + -+~ + cosec a,_;Cosec a,

sind sind sind
 sina,sina, sina,sina, sinag_pysina,

sin(a;, —a;) sin(a; —a,;) sin(a, —a,_4)
= — - + - - + e 4+ _—
sina;sina, sina,sina, sina,_ysina,

_ (sina, cosa; —cosa, sina,) N (sina; cosa, — cosa;sina,) N

sina, sina, sina, sina;g
(sina, cosap, ;) —cosa, sinag, ;)

sinag,_;,sina,
= cota, —cota, + cota, — cota; +---+ cota,_, cota,

= cota, —cota,
11. Question
Mark the correct alternative in the following:

In the arithmetic progression whose common difference is non-zero, the sum of first 3 n terms is equal to the
sum of next n terms. Then the ratio of the sum of the first 2 n terms to the next 2 n terms is

A.1/5

B. 2/3

C.3/4

D. none of these
Answer

Here, sum of first 3n terms=sum of next n terms



i.e. S3n=S4n-S3n

i.e. 253,=S4p,
3n 4n
23[23 + (3n—1)d] = E[Za + (4n — 1)d]

~ 6[2a+ 3nd — d] = 4[2a + 4nd — d]
~12a+18nd — 6d = 8a + 16nd — 4d
~4a+2nd—-2d=0
~2a+nd—-d=0-—-—"- (1)

Sum of 2n terms is Sypang SUmM of next 2n terms is given by S4n-Son

San—5 5
Now, 2sn~>zn _ a0 4

an S’Z'I'I

(3222 + (4n - 1)d]}

(B p2a+ (2n- va)

B 2{[2a + 4nd — d]}
T {2a+2nd—-d}

B 2{(2a+nd — d) + 3nd} L
~ {(2a+nd—d) +nd}

_ 2(0+3nd)
T (0+nd)

B 6nd
 nd

— 1 (" using (1))

So, ratio of the sum of first 2n terms to the next 2n terms is 1:5
12. Question

Mark the correct alternative in the following:

If a,.a,.a;....a, arein A.P. with common difference d, then the sum of the series
sind[seca, seca, +seca,seca; +...+seca, ;seca,| is

A.seca; —seca,

B. cosec a; —cosec a,

C.cota; —cota,

D. tana, —tan a,

Answer

Here,aq, ay,...,a, are in A.P.

Then d=ay-a;=az-ay=...=ap-an.1

sind[sec a;seca, + seca,seca, + - +seca,_,seca,

sind sind sind

= + + ot
€05 a,C0Sa, COSa,Cos a, COS ayy_1)COS a,




sin(a;, —a;) sin(a; —a,;) sin(a, —a,_4)
= + + e +
€0sa;cosa, COSa,Cosa; COS ay,_1)COS Ay,

_ (sina, cosa; —cosa, sina,) N (sina; cosa, — cosa;sina,) N

cosa, cosa, cosa, Cos a,
N (sina, cosap, ;) —cosa, sinag, ;)

C0Sag,_1)C05a,
=tana, —tana, +tana, —tana, +--+tana, tana,_ ,

=tana, —tana,
13. Question
Mark the correct alternative in the following:

If four numbers in A.P. are such that their sum is 50 and the greatest number is 4 times the least, then the
numbers are

A.5,10, 15, 20

B. 4, 10, 16, 22

C.3,7,11,15

D. none of these

Answer

Let 4 numbers of A.P. be the a, a+d, a+2d, a+3d.
Here, given that their sum is 50.

i.e. at+a+d+a+2d+a+3d=50

~4a+6d=50

s 2a+3d=25___ (1)

Also, given that the greatest number is 4 times the least.
i.e.4da=a+3d

- 3a=3d

Soa=d

Substituting a=d in (1) we get,

5a=25

S.a=5

And, d=a=5

So, numbers are a=5;a+d=5+5;a+2d=5+2(5);a+3d=5+3(5)
i.e. 5,10,15,20

14. Question

Mark the correct alternative in the following:

In n arithmetic means are inserted between 1 and 31 such that the ratio of the first mean and nth mean is 3 :
29, then the value of n is

A. 10
B. 12
C.13



D. 14

Answer

Let a=1;b=31

Let a;,a5,a3,...a, be the n A.M’s between 1 and 31

Then, common difference is given by
b—a
T n+1
31—-1
n+1

30
n+1

Now, a, =a+d

30
n+1

=1+

n+1+30
T n+1

n+ 31
Con+1

Anda =a+nd
30n
n+1

n+1+30n
 n+1

3ln+1
T on+1

=1+

Now, given that 2 = 2
an 29

[n+31}
ﬁ=ﬁ
{ n+1 }

n+ 31 3

“3In+1 29
~29(n+31) =3(31n+ 1)

~ 291 —93n =3 — 8§99

-~ —64n = —896

~n=14

15. Question

Mark the correct alternative in the following:

Let S denote the sum of n terms of an A.P. whose first term is a. If the common difference d is given by d =
S, kS, +S,, thenk=

Al



B. 2

C.3

D. none of these

Answer

We know S,=S,>+an.1+an
=S,.»+a+(n-2)d+a+(n-1)d
=S,.»+2a+2nd-3d

Also, S.1=Spo+an1

=S,»+a+(n-2)d

=S,.»+a+nd-2d

Now, d=S,-kSp.1+Snh-2

= S,.o+2a+2nd-3d-k(S,.>+a+nd-2d)+S, >
=(2-k)[Sp.o+a+nd]+d(2k-3)

Comparing coefficient of both the side we get,
2-k=0 and 2k-3=1

sok=2

16. Question

Mark the correct alternative in the following:

The first and last term of an A.P. are a and | respectively. If S is the sum of all terms of the A.P. and the

common difference is given by I‘——a‘ then k =
—(1+a)

A S

B. 2S

C.3S

D. none of these

Answer

Here, a,=I

s a+(n-1)d=|

-~ (n-1)d=l-a

n=214
S 1= d

Now, S,=S

n
5[23 +(n—1)d] =S8

l1—a l1—a
(T+1)[23+(T+1—1)d]=25

;G%j+1)ﬂa+ﬂ—aﬂ=25



(1:1—a+ 1)[a+l]=25

(l_d—a+ 1) —25/(a+ 1)

l—a_ 25

d a+l
_l—a_ZS—a—l
T d a4+l
_d_(l—a)(a+l)
T 25—(a+])

_E-ah) 1
T 25—(a+]) (1)

Now, given that I —a? (2)
' 9 d= k—(a+1)

Comparing (1) and (2) we get

k=2S

17. Question

Mark the correct alternative in the following:

If the sum of first n even natural numbers is equal to k times the sum of first n odd natural numbers, then k =

A —
n

B, n—1

n

n+1

2n
p. A+l
n
Answer
Let first A.Pis 2,4,6...
So, a=2 and d=4-2=2

Let S; denotes the sum of n even numbers

Now, sum of n term is given by,

n
Sy = 3 (2a+ (n— 1)d)
I

=2‘(z><z+(n—1)z)

Il4+2 2
=>(4+2n-2)
n
=-(2n+2
S(2n+2)
=n{(n+1)

Let second A.Pis 1,3,5...



So, a=1 and d=3-1=2
Let S, denotes the sum of n odd numbers

Now, sum of n term is given by,

n
S, = 3 (2a+ (n—1)d)

=12—1(2><1+(11—1)2)

n
ZE(2+ZH_2)

n
=—-(2n

- (2n)
=n
Now, given that S;=kS,

~n(n+1)=kn?

n+1
l-{:
n

18. Question
Mark the correct alternative in the following:

If the first, second and last term of an A.P. are a, b and 2a respectively, then its sum is

ab
A ——
2(b-a)
5. ab
b-a
3ab
C.

2(b-a)

D. none of these

Answer

Here,a;=a;a>=b and |=2a
Then d=ay-a;=b-a
So,|=a,=a;+(n-1)d

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

. a=n(b-a)-(b-a)
~.a=n(b-a)-b+a

-~ n(b-a)=b

b
b—a

S =

I

NOW’Sn = 51 (al + 1)

== (a+23)

Ni{E



= 3b—m Y

- 3ab
~2(b—a)

19. Question
Mark the correct alternative in the following:
If, S, is the sum of an arithmetic progression of ‘n” odd number of terms and S, the sum of the terms of the

s
series in odd places, then e S

2

"
y—

n+1

B. %

n+1

c. n+1
2n

p I +1
n

Answer

Here, First A.Pis 1,3,5...
So, a=1 and d=3-1=2

Now, sum of n term is given by,
n
S, = E(Za+ (n—1)d)
n
ZE(ZX 1+(n—1)2)
2 2+2 2
=2 (2+m-2)
n
==(2
- (2n)

=n?

Now, second A.P.is 1,5,9,...
In this A.P. a=1, d=5-1=4

Let us assume that total no. of term in first A.P. is even then total no. of term in second A.P. isg
N n
ow, _z n_
s,=2(2a+(2-1)d
n n
=g(2+ (g— 1)4)
=-(2+m-4)

I12 5
=;(n-2)



n 1
=z(-1)

n 2

s
Then = = mm=
s (B

Zn
T n—1

Let us assume that total no. of term in first A.P. is odd then total no. of term in second A.P. is%

n+i

oM 52 =5 @a+ (1)

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

n+1

=T(2+ 2n+2—4)

n+1

=2 (2n)
- +1

=—(n

S+ 1)
s n?
Zn

Tn+1

20. Question

Mark the correct alternative in the following:

If inan A.P., S, :11313 and Sy = 1113'13 , Where §_denotes the sum of r terms of the A.P., then SIJ is equal to

2
B. mnp

c.p3

D. (m+n)p*
Answer
Here, S,=n2
» 9n p
Now, substituting n=p we get
Sp=p?p=p3
21. Question

Mark the correct alternative in the following:

Ifin an A.P., the pth term is g and (p + q)th term is zero, then the qth term is
A —-p

B.p

C.p+q



D.p—q

Answer

Here, ay=q and a(p4.q)=0
i.e.a+(p-1)d=q____ (1)

and a+(p+g-1)d=0___ (2)

Subtracting (1) from (2) we get,

qd=-q

Sod=-1

substituting this in (2) we get,

a+(p+9-1)(-1)=0

Soa=p+g-l1

So, ag=a+(q-1)d

=p+qg-1+(g-1)(-1)

22. Question

Mark the correct alternative in the following:
The 10t" common term between the A.P.s 3, 7, 11, 15, ... and 1, 6, 11, 16, ... is
A. 191

B. 193

C. 211

D. none of these

Answer

Here, common difference of first A.P. is d=7-3=4
And common difference of second A.P. is d’=6-1=5
Now L.C.M of d and d'=(4,5)=20

Also first common term in both A.P.s is 11.

We have to find 10" common term i.e. n=10
Consider an A.P. in which a=11,d=20 and n=10
Then, a;g=a+(10-1)d

=11+9x%20

=11+180

=191

23. Question

Mark the correct alternative in the following:

Ifinan A.P. Sn = Ifq and Sm = 1113q, where S denotes the sum r terms of the A.P., then Sq equals

3
A9
2



B. mnq

c.q3

D. (_1112 —113)(1

Answer

Here, S,=n2q

Now, substituting n=q we get

Sq=9%p=03

24. Question

Mark the correct alternative in the following:
Let S, denote the sum of first n terms of an A.P. If S, =385 _,then S, :S_isequalto
A 4

B.6

C.8

D. 10

Answer

Here,S>,=3S,

% [2a+ (2n— 1)d] = % [2a + (n—1)d]

~2[2a+ 2nd — d] = 3[2a+ nd — d]

~4a+4nd —2d = 6a+ 3nd — 3d

~2a—nd—d=0
~2a=nd+d
Now h B {%[2a+(8n—l]d]}

Sn {§[2a+(n—1]d]}

B {3[2a+ 3nd — d]}
~ {2a+nd—d}

B {3[nd +d + 3nd —d]}
~ {nd+d+nd-d}

B 3[4nd]
2nd
12
T2
6
1
" S3p:5,=6:1
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