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Arithmetic Progression-X Solved Problems
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A ladder has rungs 25 cm apart. The rungs decrease uniformly in length from 45 cm at the bottom to 25
cm at the top .If the top and the bottom rungs are two and a half meter apart, what is the length of the
wood required for the rungs?

Let the first term, a = 0 and d= common difference =25 cm=0.25m.
When the rungs are measured from top to bottom, then the

0, 0.25,0.50, 0.75, 1.0. 1.25, 1.50, 1.75, 2.00, 2.25 and 2.50 meters.
=The number of rungs is eleven.

Now, www.jsuniltutorial.weebly.com/
Rung length decreases from 45 at the bottom to 25 at the top, so rung lengths are:

45, 43, 41, 39, 37, 35, 33, 31, 29, 27 and 25 cm.

If the top and the bottom rungs are two and a half meter apart, then

The length of the wood required for the rungs= 11 x 35 = 385 cm.

The sum of first n terms of an AP is given by S, = 3n” + 5n find the n™ term of the AP.

The sum of first n terms of an AP is given by Sn = 3n 2 + 5n find the n ™ term of the
AP.

- 2

the sum of n terms &p=3n" +5n

therefore the sum of (n-1) terms

Sy =30 —D2 450 —1)

Spy =3 —2n4+1) +52—5

Sy =3nt—n—2

the nth term = sum of n terms - sum of (n-1) terms
ty=Sp—Sna =3+ — (3 —n—2)

ty="6tn 42

Hence the nth term is 6n+2.

How many terms of the ap -6,-11/2, -5,...... are needed to give the sum -25

First term,(a)=-6

_1
Common difference, @ =3
We have to find the number of terms(n) in the series such that the summation of the
series is -25.
Thus,

22+ (n—1)d) = -
" n—l1 _
E(—12+Lzl)_—25

ne 257 +100 =0
(n—20)(n—5) =0

n=20.5 www.jsuniltutorial.weebly.com/

Putting the values we observe that only n=5 satisfy the given condition as
summation of series till n=20 becomes 25 but we need summation of series to be -
25 which is only possible when n=5.

Find a, b such that 27, a, b - 6 are in A.P.

If £1.£2.13.24 are in A.P., then, fz —f1=t3—f3=t4—t3=d where d is a constant.
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Sla—dly=b—a ... (1)
Also, b—a=—6—-5%
Adding the above equations,

b—27=—6—a a+b=27-6=21

Thatis: 21=a +5 ..cveereennn.. (2) from: (1) - (2) =

a—48=(b—a) —(a+b) a—48= —22 3a=48 T3

G=16 sevureeeieeerinnnnn, (3) Using (3)in (2), 21=16+b . .b=5

Thus, d =b—a=5—16 = —11Thus the A.P is: £7.16,5 —6

find the sum of all the odd numbers between 50 and 150 divisible by 7

The least number = 50 such that it is divisible by 7 is 38.
The highest number = 50 such that it is divisible by 7 is 147.
Sum of all numbers {n:30=n7=350,72% 7T=0}

= (56 +634+T04 ... +147)

=T=(84+94104+... +20)

Let &1 =T=({84+94+10+ .. 4271

=T=[(14+2+34+ +2) —(14+24+3+.. +7)]

- _ nin+)
Since 1+2434+.. . 4+n= 7

Slz?x[mzzz _|_?2L3] :7x7(3"233 +%)

=T=xT=(3=11+4)

=49x37=1813

Consider even numbers between 50 and 150 which are divisible by 7:
56,70,84, .,140

Let 83 =(56+704+84 +  +140)

=14 =445+ +10)

=l =[(14+24+53+. . +10) = (1+24+3)]

10=11 3=4
=M +57] =14 x(5546) =14 x61=854

Hence sum of odd numbers between 50 and 150 is equal to ©1 —&7 =1813 —854 =539

The sum of third and seventh term of an AP is 6 and their product is 8.

Let the Fifth term be P, and the difference between each terms of the arithmetic
progression be d.
Then the third, fourth, fifth, sixth and seventh terms of the AP would be :
p—z2,p—d pp+d p+id
Third and seventh terms of the AP are respectively :-
p—od, p+ad
Since sum of third and seventh term is 6,
5.:? —zd) +(p+2d) =6
=0
P =3 www.jsuniltutorial.weebly.com/
Since product of the third and seventh term is 8,
(p—2d) x(p+2d)=8
(3—2d)=(3+2d) =8
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2_1
d T4
d=1
First term of the AP would be 24 less than the third term.
Hence first term of the AP a would be : (p —2d) —dd =p —4d

:3—{45-(%}
=3-2

=1 |
Hence, © =ld=3

Sum of »# terms of an AP is
S,,,:% “ [2a 4+ (n —1d]

Hence sum of first 16 terms of the AP is:
=10 (@) + (16 -1) * ()]
=8« 2+ =8x[12]

=76 www.jsuniltutorial.weebly.com/
Sum of first 16 terms of the given arithmetic progression is equal to 76.

If S, = n’p and S, = m?p, (M not equal ton), is an A.P. prove that S, = p*

Let first term = a and
Common difference = d
~According to the question,

S.=n?p
¢gmrwn—mﬂ=n% [ Su=212+(n —d]]
=[a+mn—1d]=2p (i)

andS..=m?p
=22 +(m—1d] =m’p
=24+ (m—1d]=2mp......... (i1)
Now, on subtracting (i) and (ii) , we get,
=Za+(n—0d —Z2a—(m—1)d =2np —2mp
=m—Ndim—1Dd =2n-mp = -1-m+d=2x—mp
=(n—m)d =2n—mp =d=2p
Put the value of d = 2p in (i), we get,
=[da+n—-Depl=2p =2+ (m—-12p=2np
=a+(n—1l)p=np =a=np—np+p =a=p
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Sp=%[2+(p—1d]
Futting the valueofa =p anda_!‘=2p,wgg§£,
Sp=%l20+(-D2] =EZx+Ex-n2 =p"+r -1

2 3 2 _ .3
=p°+p —p° =5p=r

Show that the sum of (m+n)™term and (m-n)™term of an A.Pis equal to twice the
m" term.
Let first term = a
and common difference = d of an A.P.
S Ty=a+(n—-1)d
Now, acc. to the question,
Toin+Tmam=a+(m+n—-1d+a+(m—n-—-1)4d
=da+mi+n—-NDd+(m—n—-0d =2a+(m+n—-14+m—n—-1d

=20+ (2m—2d =2[a+ (m—1)d]
= T T T =2Ty

If the ratio of the sums of n terms of 2 APs is n+1:3n+1, then find the ratio of the
7th terms of the AP.

Let a1.and az be the first terms and #1.and d2 be the common differences of two
given A.P.s

Then, the sums of their n terms are <. 4and g

Sa=2[2a+(n —Vdy| and Sp=2[23+ (n —Nd3]

n+l
The ratio of the sums of n terms of 2 A.P.is 3nH
Therefore,
S4 _ nHl
Sg 3nHl
n 1d a +Md
5 [2ar+(n-1)dy] _ Zap+(n—Nd) _ nil I3 91 _
%[2@4_(”_1),,-2] InH Zag+(n—1)dz ~— InH as +'iﬂ2—13' q,
...... (1)
(n—1) —6
Since we need to find the 7th term, substitute 2z — ~ in the above equation (1).
(n—1} —6
Since 1
(n—1 =12
n=124+1
n=13 www.jsuniltutorial.weebly.com/
Consider the equation (1):
(n-1)
at—3 91 _ an aj+6d; _ 1341 atbdl _ 14 a46d) 7
a2l g, az+6ds — 3(13)H ag+ody 40 az+6ds 20

2

In an A P. if mt term 1s » and the ntt term 1s m, where m = n, find the pth term.
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Wehaveam=a+(m-1)d=n,.. (1)
andan=a+(n-1)d=m.. (2
Solving (1) and (2), we get
(Mm-n)yd=n-m,ord=-1, ... (3)
anda=n+m-1..(4
Thereforeap=a+ (p—1)d
=n+m-1+(p-D(-)=n+m-p
Hence, the pthtermisn+ m—p.

Determine the sum of the first 30 terms of the sequence whose nth term is given by
th=2n+9/3

T, = (2n + 9)/3
T1 = 11/3 and T30 =23
S =(n/2)(a+ 1) =15 x [(11/3) + 23] = 15 x (80/3)= 400

The sum of the first four terms of an A.P. is 56. The sum of the last four terms is
112. If its first term is 11, then find the number of terms.

Letthe A.P.bea,a+d,a+2d,a+3d,...a+(n-2)d,a+ (n-1)d.

Sum of first fourterms =a + (@ +d) + (a + 2d) + (@ + 3d) = 4a + 6d

Sum of last fourterms =[a+ (n-4)d] +[a+ (n-3)d] + [a+ (n-2)d] + [a + n-
1) d]

=4a + (4n -10) d

According to the given condition,

4a + 6d = 56 '4(11) + 6d = 56 [Since a = 11 (given)] 6d=12 d=2
4a + (4n -10) d = 112 4(11) + (4n -10)2 =112 (4n-10)2=68 4n-10 =
34 4n = 44

n = 11 Thus, the number of terms of the A.P. is 11.

The sum of the first and the last terms of an AP is 60,the sum of n terms of the AP
is720.what is n?

a+a, =60 2a+(n-1)d = 60 ........... (1)

S, =720 n/2 ( 2a+(n-1)d ) =720 n/2 x 60 = 720 30n = 720 n =24
If pth , gth and rth term of an AP are a,b,c respectively , then show that

(a-b)r +(b-c)p + (c-a)gq =0

Let A be the first term of the A.P. and D be the common difference of the A.P.

Given that,

a = pth term

Therefore,

a=A+(p-1D

b = gth term

Therefore,

b=A+(g—-1D

c = rth term

Therefore, c=A+(r-1D

WWwW.jsuniltutorial.weebly.com/

Consider the expression:'ﬂ':"ér —r) +b(r —p) +c(p —q)
LHS={A+(p-DD}g—r)+{A+(g-DD}r—p) +{A+( -1DD}p —q)
=A{llg—r)+0r—-p)+(p—g)}+D{(p—DNig—r)+@-N0—-p)+(r—10(p—gi}
=A=x0+D{plg—r) +gr —p) +rip—g) —(@g—r)—(r—p)—(p—q)}
=A=x04+D=0

=0
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