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ArMonic progression

ression [HP] is defined as a sequence of

is determined by taking the reciprocals
ression that does not contain 0. in the
ence is considered as the harmonic

he sequence a, b, ¢, d,..... Is considered as an AP the HP
calculatedas1/a,1/b,1/c,1/4d,......

nic mean: HM is calculated as the reciprocal of the
the reciprocals. The formula to calculated the
nic mean is given by:

=n/{(1/a)+(1/b)+(1/c)+(1/d)+......... }
where,

a, b, c,d, =values &

n= the no. of value present.



Nonic progression
formula
the HP=1/{a+(n-1)d}”

corresponding AP)”



ldrmonic progression

(1/a+d), (1/a+2d),...... the

the sum of n term is

18t term of AP
e common different of AP
ne natural log ration.






ogression Examples

ogression are given.

b ) A~ T
ricifniellie
of the harmonic progression 6, 4, 3,...

om the given H.P

he term of an A.
\.P = a+(n-1)d

d the 4th term.

in the formula.
+(4-1)(1/12)

Since H.P is the reciprocal of an A.P, we can write the values as:
4th term of an H.P = 1/4th term of an A.P =12/5
8th term of an H.P = 1/8th term of an A.P=12/9=4/3



Example 2:

Compute the 16th term of HP if the 6th and 11th term
of HP are 10 and 18 respectively.

Solution:
The H.P is written in terms of A.P are given below:
nth term of A.P=a+5d =1/10 —- (!)
11th term of A.P =a+10d =1/18 ...... (2)
By solving these two equations, we get
a=13/90, and d =-2/ 225

To find 16th term, we can write the expression in the
form,

at+15d = (13/90) - (2/15) =1/90

Thus, the 16th term of an H.P = 1/16th term of an
A.P =90

Therefore, the 16th term of the H.P is 90.



m of reciprocals of first 11 terms of an
is 110, find the 6th term of HP.

d 8th term of the series 6, 4, 3,

e 2nd term of an HP is 40 /9 and the 5th
is 20/3. Find the maximum possible
mber of terms in H.P.

d the infinite sum of series 1/(3%>-4) +

. 1/(42-4) +1/(5°4) ...



Answers:

1.

Now from the above HP formulae, it is clear the
reciprocals of first 11 terms will make an APP. The sum
of first 11 terms of an AP =[2a + (11-1)d] 11/2=110
>2a+10d=20=>a+5d =10

Now there are 2 variables, but a + 5d = T in an AP
series. And reciprocal of 6™ term of AP series will give

the 6 term of corresponding HP series. So, the
6" term of HP series 1s 1/10.

Consider1/6, /14,1/3, ...

Here T,-T,=T,-T,=1/12
Therefore1/6,1/4,1/3 is in A.P.

4th term of this Arithmetic Progression=1/6 + 3 x
1/12=1/6+1/4=5/12,
Eighthterm=1/6+7x1/12=9/12.

Hence the 8th term of the H.P. =12/9 =4/3 and the
4th term =12/5.



I | I

Explanation:Ifa a+d a+2da+3d, ... arein AP then v 7vd at9d st ol

L ®, 01 B

—=—+d=—gnd——=—=>0+4d=—

™ 013 0
1 5

Solving these two equations we get @ = ] andd = i
1 =10

Now(t-{-wd:i'{'—‘m—:o

Hence the maximum terms that this H.P. can take is 10.

........ arein H.P




/5%-4) + ...

(42-22)+1/(5%-2%) +.....

= (a-b) (a+b)

(4-2) (4+2)] + 1/[(5-2) (5+2)] + .....
+(1/3-1/7)



Questions:

1)

Arti walked first one-fourth of the distance at
a speed of 2 km/hr. The next one-fourth of
the distance was covered by running at the
speed of 3km/hr. The last one-fourth of the
distance was covered by cycling at the speed
of 6 km/hr. Find the average speed for the
whole journey covered by Arti?

How many terms of GP 3,32,33..are needed to
give the sum 120?

Given a GP with a=729 and 7t term 64,
determine S7.

e X . n terms (if x#+1).



to the question, the distance
me in all the three cases.

erage speed = HM of 2, 3, and






