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Chapter - 9
Sequences and Series

Exercise 9.1

Question 1

Write the first five terms of each of the sequences in Exercises 1 to 6 whose nth terms are:
an=n(n+2)

Answer:

Given,

nth term of a sequence an=n (n + 2)

On substituting n = 1, 2, 3, 4, and 5, we get the first five terms
ai=1(1+2)=3

a=2(2+2)=8

az=3(3+2)=15

as=4(4+2)=24

as=5(5+2)=35

Hence, the required terms are 3, 8, 15, 24, and 35.

Question 2
an=n/n+1
Answer:

Given nth term, an =n/n+1
On substitutingn =1, 2, 3, 4, 5, we get

Hence, the required terms are 1/2,2/3, 3/4,4/5 and 5/6.
Lo L 1.2 2.3 3. 4 _ 4. _ 5
L7947 2292 2417 3793 73317 494 T 441 5790 T 6

Hence the required are 1/2,2/3,3/4,4/5and 5/6

Question 3
dn = 211

Answer:
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Given nth term, a, = 2»
On substitutingn =1, 2, 3, 4, 5, we get

al=21=2
a2=22=4
a3=23=8
a4=24=16
a5=25=32

Hence, the required terms are 2, 4, 8, 16, and 32.
Question 4

an=(2n-3)/6

Answer:

Given nt term, a, = (2n - 3)/6
On substitutingn =1, 2, 3, 4, 5, we get

4 22X123 1
176 = &6
o, o 2x2m8 1
27 ¢ T 6
4223583 _ 1
37 6 T 6 2
4, o 2X43 5
1T 6 T 6
2x5-3 7
a5: —_ -
6 6

Hence the required term are-1/6,1/6,1/2,5/6,and 7/6 .......

Question 5
an = (-1)n-1 5n+l
Answer:

Given nth term, an = (-1)n-1 5n+1

On substitutingn =1, 2, 3, 4, 5, we get

a; = (=115 = 52 = 25

a; = (—1)*71 52+ = 53 =125

az = (—1)*1 53+ = 5* = 625

a, = (1) 1541 = 55 = 3125

as = (—1)°>"1 5>+ = 56 = 15625

Hence, the required terms are 25, -125, 625, -3125, and 15625.

Question 6

n%+5
4

a,=n
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Answer:
12+5 6 3
31:1 = —-= =
A 4 2
2245 9 9
32—2 =2.-= -
A 4 2
3245 14 21
33—3 :3_: —
K 4 2
4245
a, =4 i 21
5245 30 75
ag =5. =5==—
4 4 2

Hence, the required terms are 3/2,9/2,21/2, 21 and 75/2.

Question 7

Find the indicated terms in each of the sequences in Exercises 7 to 10 whose nth terms are:
an =4n - 3; a17, az4

Answer:

Given,

nth term of the sequence is an=4n - 3
On substituting n = 17, we get
al7=4(17)-3=68-3 =65

Next, on substituting n = 24, we get
az4=4(24)—3=96—3=93
Question 8

an =n2/2r; a7

Answer:

Given,

nth term of the sequence is an = n2/2n

Now, on substituting n = 7, we get
a7=72/27=49/128

Question 9
an=(-1)™1n3; a9
Answer:

Given,
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nth term of the sequence is an = (-1)»1 n3
On substituting n = 9, we get
ag=(-1)%1(9)3=1x729=729

Question 10

n (n-2)

a, = a
n n+3 '’ 20

Answer:

On substituting n = 20, we get
_20(20-2) _ 20(18) _ 360
420 = o043 23 23
Write the first five terms of each of the sequences in Exercises 11 to 13 and obtain the corresponding

series:

Question 11
ai=3,an=3ap1+2foralln>1
Answer:

Given,an=3an.1+ 2and a1 =3

Then,

a2=3a1+2=3(3)+2=11

a3 = 3NN — 3 5

as=3:3+2=3(35)+2=107

as=3a4+2=3(107) +2 =323

Thus, the first 5 terms of the sequence are 3, 11, 35, 107 and 323.
Hence, the corresponding series is

3+11+35+107 +323 .......

Question 12

ai=-1,an=ap1/n,n=2

Answer:

Given,
an=ap-1/nanda; =-1
Then,
az=al/2=-1/2
az=a2/3=-1/6

as=a3/4=-1/24
a>=a4/5=-1/120
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Thus, the first 5 terms of the sequence are -1,-1/2,-1/6,-1/24 and -1/120.
Hence, the corresponding series is
-1+ (-1/2) + (-1/6) + (-1/24) + (-1/120) + .......

Question 13
ai=az=2,an=an1-1,n>2
Answer:

Given,

ai=az an=anp1-1

Then,

az=a2-1=2-1=1

a4=a3—1=1—1=0

as=a4-1=0-1=-1

Thus, the first 5 terms of the sequence are 2, 2,1, 0 and -1.
The corresponding series is

2+2+1+0+(-1)+......

Question 14

The Fibonacci sequence is defined by
l=ai=azandan=an-1+an-2,n>2
Find an+1/an, forn=1,2, 3,4, 5

Answer:

Given,

l=al=a2
an=an-1+an-2n>2
So,
az=az+ai=1+1=2
az=az+a=2+1=3
as=as+a3=3+2=5
ag=as+as=5+3=8

Thus,
ap+1 a 1
Forn=1,2"—-=2=-=1
an ai 1
ap+1 a 2
Forn=22"—-=2=2=2
n az 1
ap+1 a 3
Forn=3,2—= 2= =
an as 2
ap+1 a 5
Forn=422"—=2=2
an ag 3
ap+1 a 8
Forn=5=2—= %= -
an as 5
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Exercise 9.2

Question 1

Find the sum of odd integers from 1 to 2001.
Answer:

The odd integers from 1 to 2001 are 1, 3, 5, ...1999, 2001.
It clearly forms a sequence in A.P.
Where, the first term,a=1
Common difference, d = 2

Now,

a+(n-1)d=2001

1+ (n-1)(2) = 2001
2n-2=2000

2n=2000 + 2 = 2002

n=1001

We know,

Sn=n/2[2a + (n-1)d]

Sur2l 2 x 1+ (1001 — 1) X 2]

2

=% [2 4+ 1000 x 2]

= 1008 2002

2
=1001 x 1001
=1002001
Therefore, the sum of odd numbers from 1 to 2001 is 1002001.

Question 2

Find the sum of all natural numbers lying between 100 and 1000, which are multiples of 5.
Answer:

The natural numbers lying between 100 and 1000, which are multiples of 5, are 105, 110, ... 995.
It clearly forms a sequence in A.P.

Where, the first term, a = 105

Common difference, d =5

Now,

a+(n-1)d=995

105 + (n-1)(5) =995

105 +5n -5=995

5n=995-105+5=2895
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n=2895/5
n=179
We know,
Sh=n/2[2a+ (n-1)d]
Sn="2[2(105) + (179 — 1)(5)]
=% [2 (105) + (178)(5)]
=179 [105 + (89)5]
=(179) (105 + 445)
=(179) (550)
=9840
Therefore, the sum of all natural numbers lying between 100 and 1000, which are multiples of 5, is
98450.

Question 3

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

Answer:

Given,

The first term (a) of an A.P = 2

Let’s assume d be the common difference of the A.P.
So,the A.P.willbe 2,2 +d, 2 + 2d, 2 + 3d...

Then,

Sum of first five terms = 10 + 10d

Sum of next five terms = 10 + 35d

From the question, we have

10+ 10d = % (10 + 35d)

40 +40d =10+ 35d

30 =-5d

d=-6
azo=a+(20-1)d=2+(19)(-6)=2-114=-112
Therefore, the 20th term of the A.P.is -112.

Question 4

How many terms of the A.P.-6,-11/2, -5, .... are needed to give the sum -25?
Answer:

Let’s consider the sum of n terms of the given A.P. as -25.

We known that,
Sn=n/2[2a+ (n-1)d]
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Where n = number of terms, a = first term, and d = common difference
So here,a=-6
d=-11/2+6=(-11+12)/2=1/2
Thus, we have

n 1
—25 = 2—[2 x (—6) + (n—1) (E)]

n 1

—50=n[- 12+ -]

2

25 n
=50=n |- S+ 4]
—100n (=25 +n)
n%? - 25n+100=0
n®-25n—20+100 =0
nn—-5)—20n—-5)=0
n=200r5

Question 5

In an A.P,, if pth term is 1/q and qth term is 1/p, prove that the sum of first pq terms is 2 (pq +
1) where p # q.

Answer:
We know that general term of A.P. is given by:ap=a+(n-1) d
From the question we have

pterm= a, =a+ (p—1d =

T | —Q |~

q"term= a; =a+ (q—1)d =

Subtracting (2) from (1) we have

(p-Dd—(g-D=d-~~
—1— "

p—1-—¢q +p1_)qd e

p—qd = ol

d = —

rq
Using the value of d in (1) we get

P(Z] q pq pq
Spq = o [Za + (pq - 1)d]

_ra[Z L
e + (pq)pq]
=1+ 5 (a-1

1 1 1 1
—%PQ+1—5—5PCI+§
= (pg+1)
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Therefore the sum of first pq terms of A.P. is % (pq +1)

Question 6

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

Given A.P.,
25,22, 19,
Here,
First term, a = 25 and
Common difference, d = 22 - 25 =-3
Also given, sum of certain number of terms of the A.P.is 116
The number of terms be n
So, we have
Sn=n/2[2a+ (n-1) d] = 116
116 =n/2 [2(25) + (n-1) (-3)]
116 x2=n[50 - 3n + 3]
232 =n[53 - 3n]
232 =53n-3n2
3n2-53n+232=0
3n2 - 24n - 29n+ 232 =0
3n(n-8)-29(n-8)=0
(3n-29)(n-8)=0
Hence,
n=29/3orn=8
As n can only be an integral value, n =8
Thus, 8th term is the last term of the A.P.
ag=25+(8-1)(-3)
=25-21
=4

Question 7

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

Given, the kthterm of the A.P. is 5k + 1.
kthterm =ak=a+ (k- 1)d

And,

a+(k-1)d=5k+1
a+kd-d=5k+1
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On comparing the coefficient of k, we getd = 5

a-d=1
a-5=1
=>a=6

Su=% [2a+ (n - 1)d]
=2 [2(6)+ (= 1D(O)]
= ’Zi [2 4+ 5n — 5]
== % [5n + 7]

Question 8

If the sum of n terms of an A.P. is (pn + qnZ), where p and q are constants, find the common
difference.

Answer:

We know that,

Sn=n/2[2a + (n-1)d]

From the question we have,

g [2a + (n — 1)d] = pn + gn?
% [2a + (n — 1)d] = pn + qn?
% [2a + nd — d] = pn + gn”

5 d

na+n==n §=pn+ qn?®

On comparing the coefficients of n? on both sides, we get
d/2=q

Hence, d = 2q

Therefore, the common difference of the A.P. is 2q.

Question 9

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:

Let a1, az, and di, d2 be the first terms and the common difference of the first and second arithmetic
progression respectively.

Then, from the question we have
Sum of n term of first AP. _ 5n+4

Sum of n term of second A.P.  9n+6
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7l2a1(-1d1] _ 5nt4

>[2a1(n—1)dz] ~ 9n+6

2ai(n—-1)d; _ 5n+4

Zal(n—l)dz - 9n+6 e (1)
Substituting n = 35 in (1) we get

2&11+ 34d1 _ 5 (35)+ 4

2a;+34d,  9(35)+6
a1+ 17dy _ 179

el A — 2)
18" term of first AP.  a;+17d; 3
18thterm of second A.P. a+17d, ™'Y ( )
From (2) and (3) we have
18" term of first AP. 179

18thterm of second A.P. E
Therefore the ratio of 18" term of both the A.P.s is 179: 321

Question 10

If the sum of first p terms of an A.P. is equal to the sum of the first q terms, then find the sum of
the first (p + q) terms.

Answer:

Let’s take a and d to be the first term and the common difference of the A.P. respectively.
Then, it given that
S, = I;i [2a + (p — 1)d]
S, = 2—’ [2a + (p — 1)d]
From the question we have
Z;—J [2a + (p — 1)d] :Eq [2a + (g — 1)d]
pl2a+ (p—Dd]=a[2a+ (g —1)d]
2ap +pd (p-1) = 2aq + qd (q-1)
2a(p-q)+d[p(p-1)-q(q-1]=0
2a(p-q)+d[p*~p—q*+ ql=0
2a(p-Q)+dl(p—q)(p+q) — (p —q)]
2a(p-q)+d[(p—q)(p+q—1]=0
2a+d(p+q—1)=0

—2a .
>d= oo S (i)
So the sum of (p + q) terms will be

Spiq = % [2a + (p+q—1).d]
-2
Sp+q = % [Za +(@+qg-1) (p-l—qil)] [fom (1)]
% [2a — 2a]
=0

Therefore, the sum of (p + q) terms of the A.P. is 0.
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Question 11

Sum of the first p, q and r terms of an A.P. are a, b and c, respectively
Provethatg (g—1r)+ g (r—p)+ E pP—q =0

Answer:

Sp=§[2a1+ (p—Dd]=a

B2a, + (p—1)d = 2? ............. (1)
Sp =3 [2a;+ (q—Dd] =b
@2a,+ (@ —1d = Zq—b ............. 2)
S, = % [2a; + (r—1)d] =c
B2a,+ r—Dd=2 (3)

r

Now subtracting (2) from (1) we get
2 2b
(p-Dd=(@@-Dd=—=- =

2aq—2b
d(p—-1—-q+1) = %
2aq—2bq
d(p-q)= —0—
d=USS Y. (4)

rq (p—9)
Then subtracting (3) from (2) we get

(-Dd=@=Dd="5==
2¢

d(q—l—r+1)=2q—b——

d (q _ T) _ 2br —2qc

qr
_ 2 (br —qc)
d= wary | L WFR G g (5)
On equating both the value of obtained in (4) and (5) we get
aq—bp __ br—qc

prqa (»—q) qr (q—r)
aq—bp __ br—qc

p(p—-q) 7 (q-r)

r(q—7)(aq—bp) = p (p — q)(br — qc)
r(aq —bp)(q—1) =p (br —qc)(p — q)
(agr — bpr)(q —7) = (bpr — cpq)(p — q)
Dividing both sides by pqr we have
E-2a-n=(-%) -0

p q r
b
S@-N-s@-r+p-@+@P-=0

R GRS ORI CREY!
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Hence the given result is proved

Question 12

The ratio of the sums of m and n terms of an A.P. is m2: n2. Show that the ratio of mth and nth
term is

(Zm-1): (2n-1).

Answer:

Let’s consider that a and b to be the first term and the common difference of the A.P. respectively.
Then from the question, we have

Sum of m terms m?
Sum of n terms n_2
F2a+t(m=1d]  m?
Tlzat(-1d]  n2
2a+(m—1)d m 1
P ™ (1)

Puttingm=2m-1andn=2n-1in (1) we get

2a+(2m-2)d _ 2m-1

2a+(2n-2)d  2n-1
at(m-1)d _ 2m-1

a+(n—1)d — PP U [ (2)
Now
mt™ term of A.P. __ at+(m-1)d 3
nthem o) VR (3)

From (2) and (3) we have

m™ term of AP.  2m-1

nhtrm of AP.  2n—1

Hence the given result proved

Question 13

If the sum of n terms of an A.P. is 3n2 + 5" and its mth term is 164, find the value of m.
Answer:

Let’s consider a and b to be the first term and the common difference of the A.P. respectively. am=a +
(m-1)d=164...(1)

We the sum of the terms is given by,

Sh=n/2[2a+ (n-1)d]

% [2a + nd —d] = 3n® + 5n

d d
na + Enz—znz 3n% + 5n
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%n2+ (a—g)n— 3n% + 5n

On comparing the coefficient of n2 on both sides we get
d_ g,

2

=>d=6

On comparing the coefficient of n on both sides we get
a—d

a-2=5

a=38

Hence from (1) we get
8+(m-1)6=164
(m-1)6=164-8=156
m-1=26

m=27

Therefore the value of m is 27.

Question 14

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

Let’s assume A1, Az, As, A4, and As to be five numbers between 8 and 26 such that 8, A1, Az, As, A,
As, 26 are in an A.P.

Here we have,

a=8b=26n=7

So,
26=8+(7-1)d
6d=26-8=18
d=3

Now,

Ai=a+d=8+3=11

A=a+2d=8+2x3=8+6=14

A3=a+3d=8+3x3=8+9=17

As=a+4d=8+4x3=8+12=20

As=a+5d=8+5x3=8+15=23

Therefore, the required five numbers between 8 and 26 are 11, 14, 17, 20, and 23.

Question 15

a+ b"

-1 p—1 1S the A M. between a and b, then find the value of n.

Answer:
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The A.M between a and b is given by, (a + b)/2
Then according to the question,
atb _ a"+b"
2 an-l4pn-l
(a+b)(@ 1+ b* 1) =2(a™+ b")
a+ ab™ !+ ba™ '+ b" =2a" + 2b"
ab" ! — a"'p = a* + b
ab™1 — pm = q"1p

b 1(a—b)= a1 (a—>h)
bn—l — an—l

()" =1=()
n—1=0

n=1

Thus, the value of nis 1.

Question 16

Between 1 and 31, m numbers have been inserted in such a way that the resulting sequence is
an A.P. and the ratio of 7th and (m - 1) " numbers is 5: 9. Find the value of m.

Answer:

Let’s consider ai, az, ... am be m numbers such that 1, ai, a2, ... am, 31 is an A.P.
And here,

a=1,b=31,n=m+ 2

S0,31=1+(m+2-1)(d)

30=(m+1)d
d=30/(m+1) ... (D)
Now,

ai=a+d

az=a+2d
az=a+3d..

Hence,a7 =a+ 7d
am-1=a+(m-1)d

According to the question, we have
a+7d _ 5

a+(m-1)d o 3
147 (-2)

1+(m—1) (%) N
m+1+7 (30)

m+1+30 (m—1)
m+1+210

m+1430m—30
m+211 5

[From (1)]

Oolunolun elu

31m-29 9
9m + 1899 = 155 m — 145
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155m — 9m = 1899 + 145
146 m 2044

m =14

Therefore, the value of m is 14.

Question 17

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

Answer:

Given,
The first instalment of the loan is Rs 100.
The second instalment of the loan is Rs 105 and so on as the instalment increases by Rs 5 every
month.
Thus, the amount that the man repays every month forms an A.P.
And the, A.P. is 100, 105,110 ...
Where, first term, a = 100
Common difference, d =5
So, the 30t term in this A.P. will be
Azp=a+(30-1)d
=100+ (29) (5)
=100 + 145
= 245
Therefore, the amount to be paid in the 30t instalment will be Rs 245.

Question 18

The difference between any two consecutive interior angles of a polygon is 5°. If the smallest
angle is 120°, find the number of the sides of the polygon.

Answer:

It’s understood from the question that, the angles of the polygon will form an A.P. with common
difference d = 5° and first term a = 120°.

And, we know that the sum of all angles of a polygon with n sides is 180° (n - 2).

Thus, we can say

S, = 180° (n —2)

g [2a + (n—1)d] = 180° (n — 2)

72—1 [240° + (n —1)5°] = 180(n — 2)

n[240 + (n — 1)5] = 360 (n — 2)
240 n + 5n* — 5n =360 — 720
5n% + 235n —360n + 720 = 0
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5n% — 125n+ 720 = 0

n?— 25n+144 =0

n®— 16n—-9n+ 144 =0

n—-n-16)—94+(n—-16)=0

m—9)(n-16)= 0

n=9or 16

Thus, a polygon having 9 and 16 sides will satisfy the condition in the question.

Exercise 9.3

Question 1

Find the 20t and nt* terms of the G.P.5/2,5/4,5/8, .........
Answer:

Given G.P.is 5/2,5/4,5/8, .........
Here, a = First term = 5/2

r = Common ratio = (5/4)/(5/2) = %
Thus, the 20t term and nth term

_ Tope1 . 5 M\ 5 s
dz0 = ar =3 (E) T o0 P
_ S .
an = ar= = =3 (2) T oo o

Question 2

Find the 12th term of a G.P. whose 8th term is 192 and the common ratio is 2.

Answer:

Given,
The common ratio of the G.P.,,r =2
And, let a be the first term of the G.P.
Now,
ag=ar81l=ar’
ar’=192
a(2)7=192
a(2)’=(2)°(3)
So
_ (@%x3
@
Hence

a;, = ar'?2~1 = (%) ) = (3) (2)1 = 3072

3
2
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Question 3

The 5th, 8th and 11th terms of a G.P. are p, q and s, respectively. Show that qZ = ps.
Answer:

Let’s take a to be the first term and r to be the common ratio of the G.P.
Then according to the question, we have

as=arsl=art=p..(i)

a8=artl=ar’=q.. (ii)

all=arll-1= r10 =s ... (iii)

Dividing equation (ii) by (i), we get

o _

ar*t T p

3_4 .

T — D ......... 1v
- 1%

ar* q

r3 = 2 ............. (v)

Equation the value of r3obtained in (iv) and (v) we get
a_ 3

P4

q° =ps

Hence proved

Question 4

The 4th term of a G.P. is square of its second term, and the first term is -3. Determine its 7th
term.

Answer:

Let’s consider a to be the first term and r to be the common ratio of the G.P.
Given,a=-3

And we know that,

an = arn-1

So,as=ar3=(-3)r3

az=arl=(-3)r

Then from the question, we have
(-3)r3=[(-3)r]?

= -3r3=91r2

=>r=-3
az=ar’l=art=(-3)(-3)6=-(3)"=-2187
Therefore, the seventh term of the G.P. is -2187.
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Question 5

Which term of the following sequences?
(@) 2,2V2, 4...is 1287 (b) V3, 3,3V3...is 729?
(c)1/3,1/9,1/27,is 1/19683?

Answer:

(i) The given sequence, 2, 2V2, 4...

We have,

a=2andr=2v2/2=+2

Taking the nth term of this sequence as 128, we have
a, = ar™ 1

@(V2)" =128
@@7 = @
@)% = @)

n—1

Therefore the 13t term of given sequence is 128

(ii) Given sequence, \/3, 3, 3v/3...

We have,

a=v3andr=3/V/3=+3

Taking the nth term of this sequence to be 729, we have
a, = ar* !

~ar™ 1 =729

(V3)(V3)" " =729
1 n—1
(3)23)7 = @3)°
1 n-1
("7 (3)°
Equating the exponents we have

(iii) Given sequence, 1/3,1/9,1/27, ...
a=1/3andr=(1/9)/(1/3)=1/3

Taking the nth term of this sequence to be 1/19683, we have
a, = ar* !
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1
19683

(%)n(é)”_l 9: 19;83
G) =G

n=9

Therefore the 9th term of given sequence is 1 / 19683

arn—l —

Question 6

For what values of x, the numbers -2/7, x, -7/2 are in G.P?
Answer:
The given numbers are -2/7, x, -7 /2.

Common ratio =x/(-2/7) = -7x/2
Also, common ratio = (-7/2)/x =-7/2x

. —7x =7

T2 T

x2:—2>(7:
—2 X7

x =1

x = +1

Therefore, for x = £ 1, the given numbers will be in G.P.

Question 7

Find the sum to 20 terms in the geometric progression 0.15, 0.015, 0.0015 ...
Answer:

Given G.P., 0.15, 0.015, 0.00015,
Here,a=0.15and r=0.015/0.15=0.1

We know that S, = a(i—:n)
LS = 0.15 [1- (0.1)%°]
e 015 07

=22 [1- (0.2

=2 [1- (0.
=5 1= ©.¥]

Question 8

Find the sum to n terms in the geometric progression \/ 7, \/ 21, 3\/ 7,
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Answer:

The given G.P is \/7, \/21, 3\/7,
Here,
a=+/7 and
_ Y2l _
r = W = \/§
_a(-1rM)
Sn - 1-r
o ]
SS= T
V7[1-(3)"]  14v3 ST
= [1_\5 ] X s (By rationalizing)
V7 (1+43) [1- (v3)"]
a —z

1
.

-~ @i -]

Question 9
Find the sum to n terms in the geometric progression 1, -a, a2, -a3 .... (ifa # -1)
Answer:

The given G.P.is 1, -a, a2, -a3 ....
Here, the firstterm=al =1
And the commonratio=r=-a

We know that
S — a(l—r")
p= ——2

1-r
.S, = 1[1-(Ca)"] _ [1-(=a)"]
o1 1—(-a) o 1+a

Question 10
Find the sum to n terms in the geometric progression x3, x5, x7, ... (ifx # 1)

Answer:

Given G.P. is x3, x5, x7,
Here, we have a =x3 and r = x5/x3 = x2

We know that S, = a(i: )
S — a(l-r") x3 [1— (x)"] _ x3 (1—X2“)
nTo T 1—x2 T 1-x2
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Question 11

n

Evaluate: Z (2 + 3%)
k=1

Answer:

;(2 +3) = ;(2); 3k =2(11) + ;3k =201 ;3k ()

Z3k=31+32+ B° + ... 431

We know that the term of this sequence 3, 3% + 33 from a G.P.
S — a(l—r")
n 1-
3 (311 )
3-1

S11 = 5 @1 -1

z 31( 311 )
On substituting the above value in equation (1), we get
n

Z(z + 35) = 22 +Zi(311 - 1)

k=1

Si1 =

Question 12

The sum of first three terms of a G.P. is 39/10 and their product is 1. Find the common ratio
and the terms.

Answer:

Let a/r, a, ar be the first three terms of the G.P.
a/r+a+ar=39/10 ...... (D)

(a/r)(a) (ar) =1 ........ (2)

From (2), we have

a3=1
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Hence, a = 1 [Considering real roots only]
Substituting the value of a in (1), we get
1/r+1+r=39/10

(L+r+r?)/r=39/10

10 + 10r + 10r2 = 39r

10r2-29r+10=0

10r2 -25r-4r+10=0
5r(2r-5)-2(2r-5)=0
(5r-2)(2r-5)=0

Thus,

r=2/5o0r5/2

Therefore, the three terms of the G.P. are 5/2, 1 and 2/5.

Question 13
How many terms of G.P. 3, 32, 33, ... are needed to give the sum 120?
Answer:

Given G.P.is 3, 32, 33, ...
Let’s consider that n terms of this G.P. be required to obtain the sum of 120.

We know that,
S — a(l—r")
n 1-r
Here,a=3andr=3
n 3-1
120 = 281D
1203><2 _3n_ 1
3"— 1=180
3" =180
3n = 3%

Equating the exponents we get, n = 4
Therefore, four terms of the given G.P. are required to obtain the sum as 120.

Question 14

The sum of first three terms of a G.P. is 16 and the sum of the next three terms is 128.
Determine the first term, the common ratio and the sum to n terms of the G.P.

Answer:

Let’s assume the G.P. to be a, ar, ar?, ar3,
Then according to the question, we have
a+ar+ar2=16andar3 +art+ar>=128
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a(l+r+r2)=16..(1)and,
ar3(1+r+r2)=128...(2)
Dividing equation (2) by (1), we get
ar3 (14r+r?) 128

a (14+r+r2) 16
r3=8
r=2
Now, using r = 2 in (1), we get
a(l+2+4)=16
a(7)=16
a=16/7
Now, the sum of terms is given as
Sn _a (1—-r"

1-r
16 (2"-1) 16

Question 15

Given a G.P. with a = 729 and 7t term 64, determine S-.
Answer:

Given,

a="729 and a7 = 64

Let r be the common ratio of the G.P.
Then we know that, an = a rn-1
azr=ar’-1=(729) r6

= 64 =729r°

r6=64/729

ré=(2/3)6

r=2/3

And, we know that

Sn _ 2 1-rm

So,

=3 x 729 7[1 - (§)7]
- o [

=2187-128
= 2059
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Question 16

Find a G.P. for which sum of the first two terms is -4 and the fifth term is 4 times the third term.
Answer:

Consider a to be the first term and r to be the common ratio of the G.P.
Given, Sz = -4

Then, from the question we have

5, =—4 20 (1)

1-r

And,
as=4xas
ary = 4ar?
r2=4
r=z=2
Using the value of r in (1), we have
_ 4= a1-C27]

1—(=2)
a(1-4)
— 4 = -
—4=a(3)
—4
N [1-(=2)°]

al|l—(—2
AlSO —4 = W
_a(1-4)

o
_ 4 4 a (_3)
3

forr= —2

a =

forr= —2

a=4
Therefore, the required G.P is
-4/3,-8/3,-16/3...0r 4, -8, 16, -32 ...

Question 17

If the 4th, 10th and 16t terms of a G.P. are x, y and z, respectively. Prove that x, y, z are in G.P.
Answer:

Let a be the first term and r be the common ratio of the G.P.
According to the given condition,

as=ar3=x..(1)

ap=ar’=y..(2)

aie

=arl>=z..(3)

On dividing (2) by (1), we get
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9

Y _ ‘”_3 = L= 46

X ar X

An on dividing (3) by (2) we get
y _ ar 195 = Y _ T6

X ar X

y_ %

x oy

Therefore x, y, z are in G.P.

Question 18
Find the sum to n terms of the sequence, 8, 88, 888, 8888...

Answer:

Given sequence: 8, 88, 888, 8888...
This sequence is not a G.P.
But, it can be changed to G.P. by writing the terms as

Shn=8+88 + 888 + 8888 + ................ to n terms

=§ [9 +99 + 999 + 9999 + -« ....to n terms]

=2 [(10=1) + (10> = 1) + (10>~ 1) + (10*=1) + - ........to n terms]
_8 [l0(10"=1)

"9 [ 10-1 n]

_8 [lo(0"-1)
e
- n __ — =
=— (10" =1) - =n

Question 19

Find the sum of the products of the corresponding terms of the sequences 2, 4, 8, 16, 32 and
128,32,8,2,1/2.

Answer:

The required sum =2x128+4x32+8x8+16x2+32x%
=64[4+2+1+% +1/22]

Now, it’s seen that

4,2,1,%,1/22isa G.P

With first term, a = 4

Common ratio, r =1/2

We know,

_ a(l—r")
S, =—4 -
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" S = 4[1—(5)5] - 4[1—5] _3 (32_1) _3n

- 7 1 32 4
2
Therefore, the required sum = 64(31/4) = (16) (31) =496

2

Question 20

Show that the products of the corresponding terms of the sequences a, ar, ar?, arn'1and A,
AR, AR?, ... AR™1form a G.P, and find the common ratio.

Answer:

To be proved: The sequence, aA, arAR, ar2AR?, arn-1AR?-1, forms a G.P.
Now, we have

Second term arAR

= =rR
Forst term al
Third term ar? AR?

= =71rR
Second term arAR

Therefore, the above sequence forms a G.P. and the common ratio is rR.

Question 21

Find four numbers forming a geometric progression in which third term is greater than the
first term by 9, and the second term is greater than the 4t by 18.

Answer:

Consider a to be the first term and r to be the common ratio of the G.P.
Then,

a;=a,az=ar,az =ar? a4 = ar3

From the question, we have

ad=al+9
ar=a+9..(i)
a?=a*+18

ar=ar3+ 18 ... (ii)

So, from (1) and (2), we get
a(rz-1)=9... (iii)

ar (1-r?) =18 ... (iv)

Now, dividing (4) by (3), we get
ar (I—rz) _ 18

a(r?-1) o ?

=2

r=-2

On substituting the value of r in (i), we get
4a=a+9

3a=9
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na=3
Therefore, the first four numbers of the G.P. are 3, 3(- 2), 3(-2)3, and 3(-2)3
i.e, 3,-6,12, and -24.

Question 22

If the pth, qth and rth terms of a G.P. are a, b and c, respectively. Prove that aar brpcra=1
Answer:

Let’s take A to be the first term and R to be the common ratio of the G.P.
Then according to the question, we have

ARr-1=3

ARa1=Db

ARr-1=¢

Then,

ad-r br-p cp-q

= Ad-r x R(e-1D (@1) x Ar-p x R(@-1 (r-p) x Ap-d4x R(r-1)(p-q)
=Aq-r+r-p+p-qxR(pr-pr-q+r)+(rq-r+p-pq)+(pr-p-qr+q)
= A0 x RO

=1

Hence proved.

Question 23

If the first and the nt term of a G.P. are a ad b, respectively, and if P is the product of n terms,
prove that P2 = (ab).

Answer:

Given, the first term of the G.P is a and the last term is b.

Thus,

The G.P. is a, ar, ar?, ar3, ... ar™1, where r is the common ratio.
Then,

b =arn-1 . (1)

P = Product of n terms

(a) (ar) (ar?) ... (arm1)

(axax..a)(rxr2x..rn1)

=arrt*2+.. (n-1) - (2)

Here, 1,2 ...(n- 1) isan A.P.

So,

1+2+... +(n-1):”2;1[2+(n_1_1)x1]:nT—1[2+n_2]:n(nz—l)

And, the product of n terms P is given by,
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n (n—1)
P=a"r 2
PZ — aZn M (n—-1)

— [az r(n—l)]n
= [a x ar(“_l)]n
= (ab)" [ Using (1)]

Question 24

Show that the ratio of the sum of first n terms of a G.P. to the sum of terms from.
(n+ 1)™ to (2n)™ term is rln

Answer:

Let a be the first term and r be the common ratio of the G.P.
a(1-r")

(1-n)
Since there are n terms from (n +1)th to (2n)th term,

Sum of first n terms =

any1 A=r")

Sum of terms from (n + 1)th to (2n)th term == RE
qntl=grn+1-1—gyn

. . _a(l=r") A-r) _ 1
Thus, required ratio = - = B
Thus, the ratio of the sum of first n terms of a G.P. to the sum of terms from (n + 1)t to (2n)t term is
1

rn

Question 25

Ifa, b, cand d are in G.P. show that (a2 + b2 + cZ)(b2 + c2 + d2) = (ab + bc + cd)2.
Answer:

Given, a, b, ¢, d are in G.P.

So, we have

bc=ad - (1)

b2=ac ..(2)

c2=bd - (3)

Taking the R.H.S. we have

R.H.S.

= (ab + bc + cd)?

= (ab + ad + cd)? [Using (1)]
=[ab +d (a + c)]?

= a2b% + 2abd (a + ¢) + d? (a + c)?

= a2b? +2a%bd + 2acbd + d?(a% + 2ac + c?)
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= a%b? + 2a%c? + 2b2c? + d%a? + 2d?b? + d?c? [Using (1) and (2)]
= a?b? + a2c? + a2c? + b2c? + b2c? + d2a? + d?b? + d?b? + d3c?
= a2b2 + 22¢c2 + 22d2 + b2 x b2 + b2c2 + b2d2 + c2b? + ¢2 x ¢2 + c2d2
[Using (2) and (3) and rearranging terms]
= a2 (b% + c2+d2) + b2 (b2 + ¢z + d?) + c2 (b2+ c2 + d?)
= (a2 + b2 + c?) (b2 + 2 + d?)
= L.H.S.
Thus, L.H.S. = RH.S.
Therefore,
(aZ + b2 + c2)(b2 + c2 + d2) = (ab + bc + cd)?

Question 26

Insert two numbers between 3 and 81 so that the resulting sequence is G.P.
Answer:

Let’s assume Gi1 and G2 to be two numbers between 3 and 81 such that the series 3, G1, G2, 81 forms a
G.P.

And let a be the first term and r be the common ratio of the G.P.

Now, we have the 1st term as 3 and the 4th term as 81.

81 =(3) (r)®

r3=27

~ r = 3 (Taking real roots only)

Forr =3,

Gl=ar=(3)(3)=9

G2 =ar2=(3) (3)2=27

Therefore, the two numbers which can be inserted between 3 and 81 so that the resulting sequence
becomes a G.P are 9 and 27.

Question 27
. an+1+bn+1 .
Find the value of n so that —npnmay be the geometric mean between a and b.
Answer:
We know that,

The G. M. of a and b is given by Vab.
Then from the question, we have

an+1+bn+1
—— = Vab

a+bn
By squaring both sides, we get
a’nt? + 2qnt1ipntl + pint2 — (ab) (aZn + 2a*bh" + bZn)
a’nt? + 2qnt1ipntl + pint2 :a2n+1b+ 2qntipntl + pintl
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2n+1b+ 2an+1bn+1 + b2n+1
2n+1 _ a2n+1b — ab2n+1 _ b2n+1

2n+1(a _ b) — b2n+1 (a _ b)

g ea- )

n+=20 (Equating the exponents)
1

Q Q Q

Yamny

S N

2
Question 28

The sum of two numbers is 6 times their geometric mean, show that numbers are in the ratio

(3+2v2):(3-2V2)
Answer:
Consider the two numbers be a and b.

Then, G.M. = v/ab.
From the question, we have

a+b=6Jyab L. (1)
= (a + b)* = 36 (ab)

Also

(a—b)? = (a+b)*>— 4ab = 36ab — 4ab = 32ab

= a—b = \32+/ab

=42ab 2)

On adding (1) and (2) we gt

2a = (6 +4V2)Vab

a= (3+2+v2)Vab

Substituting the value of ain (1) we get
b=6Vab— (3+2+2)Vab

b=(3+2v2)Vab

a _ (3-2V2)Vab _ 3+2+2

b (3-2vZWab  3-2V2

Therefore the required ratio is (3 +2 \/E) (3 -2 \/E)

Question 29

If A and G be A.M. and G.M,, respectively between two positive numbers, prove that the
numbers are.

Answer:

Given that A and G are A.M. and G.M. between two positive numbers.
And, let these two positive numbers be a and b.
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So,

AM=A=2 (1)
GM=G=~ab . (2)
From (1) and (2) we get

a+b=24........3)

ab = G? .....c.....(4)

Substituting the value of a and b from (3) and (4) in the identity (a — b)?> = (a + b)?> — 4ab we have
(a —b)? = 4A% — 4G* = 4 (A*> — G?)

(a—b)?*=4(A+G)(A-0G)

(a—b)=2JA+G6)A-G) ... (5)

From (3) and (5) we get

2a =24+ 2\/(A+G) (A -G)

Sa=A+ J(A+6) (A-G)

Substituting the value of a in (3) we have

b=24-A— JA+G6)(A—G)=A—-J(A+G)(A-G)

Therefore the two numbers are A + \/(A +G)(A-G).

Question 30

The number of bacteria in a certain culture doubles every hour. If there were 30 bacteria
present in the culture originally, how many bacteria will be present at the end of 2nd hour, 4th
hour and nth hour?

Answer:

Given, the number of bacteria doubles every hour. Hence, the number of bacteria after every hour will
form a G.P.

Here we have,a=30andr=2

So,a3=ar?=(30) (2)2=120

Thus, the number of bacteria at the end of 2"d hour will be 120.

And, a5 = ar* = (30) (2)4 =480

The number of bacteria at the end of 4th hour will be 480.

an+1 =arn = (30) 2»

Therefore, the number of bacteria at the end of nth hour will be 30(2)".

Question 31

What will Rs 500 amounts to in 10 years after its deposit in a bank which pays annual interest
rate of 10% compounded annually

Answer:

Given,
The amount deposited in the bank is Rs 500.
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At the end of first year, amount = Rs 500(1 + 1/10) = Rs 500 (1.1)

At the end of 2nd year, amount = Rs 500 (1.1) (1.1)

At the end of 3rd year, amount = Rs 500 (1.1) (1.1) (1.1) and so on....

Therefore,

The amount at the end of 10 years = Rs 500 (1.1) (1.1) ... (10 times)
=Rs 500(1.1)10

Question 32

6262969699

If A.M. and G.M. of roots of a quadratic equation are 8 and 5, respectively, then obtain the

quadratic equation.
Answer:

Let’s consider the roots of the quadratic equation to be a and b.

Then, we have
a+b

A M.= 728 >a+b=16 ... (1)
G.M.=~ab=5 =2 AB=25 ... (2)
We know that,

A quadratic equation can be formed as,

x2 - x (Sum of roots) + (Product of roots) = 0
x2-x(a+b)+(ab)=0

x2-16x + 25 = 0 [Using (1) and (2)]

Therefore, the required quadratic equation is X2 - 16x + 25 =0

Exercise 9.4

Question 1

Find the sum to n terms of each of the series in Exercises 1 to 7.
1.1 x2+2x3+3%x4+4%x5+..

Answer:

Givenseriesis1x2+2x3+3x4+4 x5+ ...
[t’s seen that,
nthterm,an=n (n+ 1)

Then, the sum of n terms of the series can be expressed as
n n

Sn=Zak=Zk(k+1)

k=1 k=1

For more Info Visit - www.KITest.in

9.33




For Enquiry — 6262969604

n n
= Z k*+ = Z k

k=1 k=1
_n(m+1)(2n+2) n (n+1)

(n+1) ( ’

n (n+1 2n+1

= + 1)
2 3

_n(n+1) (2n+4)
2 3

_nm+1)(n+2)

3

Question 2

1x2x3+2x3%x4+3x4x5+..
Answer:

Givenseriesis1 x2x3+2x3x4+3x4 x5+,

[t’s seen that,

nthtterm,an=n(n+1)(n+2)

=(n?+n) (n +2)

=n3+3n2 + 2n

Then, the sum of n terms of the series can be expressed as

n n n
=) Y I+ 2 )k
=1 =1 =1

_ [n (n+1)]2 { 3n (n+1)(2n_+1) i 2n (n+1)
2 5 6 2
_[n (n+1) n (n+1)(2n+1)
- [ 2 ] + 2
n (n+1) [n (n+1)

:T[T-l‘ 2n+1+2]

@(nz—k 5n+6)

%ﬂ) (n>+ 2n+3n+6)
n (n+1)[n (n+2)+ 3 (n+2)]

+nn+1)

4
n (n+1)(n+2)(n+3)
4

Question 3
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3x12+5%x22+7x32+...
Answer:

Given seriesis 3 x12+5x 22 +7 x 32 + ...
[t’s seen that,
nth term, an = ( 2n + 1) n2 = 2n3 + n2

Then, the sum of n terms of the series can be expressed as
n

Sn=Zak

k=1

=) =02K+Kk)=2 ) K+ > K
) D

n (n+1) n (n+1)(2n+1)
2 e B -
n (n+1) n (n+1)(2n+1)

2 6

—n (1) [n (n+1)+
n (n+1) [3n +3n+2n+1]

2 3
n (n+1) [3n2+ 5n+1]

2 3
n (n+1)(3n%+5n+1 )

6

2n+1]

Question 4

. . 1 1 1
Find the sum to n terms of the series +
1x2 2 %3 3 x4

Answer:

Given series is 1— + m + m +-
It’s seen that,

1
th - I i -
nth term, an = ~ oD n o nr (By partial fractions)

a, = - —

a, =

BDIRPW]RN |-

as =

-
| -

a = ——
1 n n+2

On adding the above terms column wise we get
1, 1,1 1 1,1, 1 1
Cl1+ Cl2+ ...... + a, = [I+ E+ §+;]—[E+ §+ Z+m]

For more Info Visit - www.KITest.in

9.35




For Enquiry — 6262969604 6262969699

1 n+l-1__ n

S, =1- = =
n+1 n+1 n+1
Then, the sum of n terms of the series can be expressed as

Question 5

Find the sum to n terms of the series 52 + 62 + 72 + ... + 202
Answer:

Given series is 52 + 62 + 72+ ... + 202
[t’s seen that,
nthterm,an=(n+4)2=n2+8n+ 16

Then, the sum of n terms of the series can be expressed as
n n

s, =Zak= Z(k2+ 8k +16)

= k=1
n n n

—Zk2+ 8 =Zk+ =Zl6
=1 k=1 k=1

:n(n+12(2n+1)+ 8n (121+1)+ 16n

Now its formula that
16t term is (16 + 4)2 = 202
Thus
16 (16+1)(2%x16+) 8 x16 x(16+1)
S, = +
2
+ 16 X 16

: + 16 x 16
(16)(17)(33) . (8) X 16 X (16 + 1)

6
_19anE) | ®aedn

6 2
Hence, 52 + 62 + 72 +..+ 202= 2840

56

Question 6

Find the sum to n terms of the series3 x 8+ 6 x 11 + 9 x 14 +...
Answer:

Given seriesis3 x8+6x11+9x14 + ...

[t’s found out that,

an = (nthtermof3,6,9..) x (nthterm of 8, 11, 14, ...)
=(3n) (3n+5)

=9n2 + 15n

Then, the sum of n terms of the series can be expressed as
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s, =Zak - Z(9k2+ 15k)
—921@—15 Zk

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

=9 X + 15x
3n (n+1)(2n+1) n 15n (n+1)
2

(2n+1+5)

(2n+ 6)
:3n(n+1)(n+3)

3n (n+1)

3n (n+1)

Question 7

Find the sum to n terms of the series 12 + (12 + 22) + (12 + 22 + 32) + ...

Answer:

Given seriesis 12 + (12 + 22) + (12 + 22 + 32) + ...
Finding the nth term, we have

an=(12+22+32+...... + n?)
n (n+1)(2n+1)

6
n (2n2+ 3n+1)

6
_2n3+3n%+n

1 3,1 5, 1
=-n+ -n“+ -n
gty

Now the sum of n terms of the series can be expressed as
n

Sn=Zak

k=1
n

—Z(1k3+1k2+1k)
B 3 2 6

=1
1% 1< 1%
32 T2 2K Tk
k= k=1

l nz(n+1)2 + n(n+1)(_2n +1)

3 (2)2 5 6
_n(n+1) [n(n+1) (2n+1) 1
6 [ , t t 2]
n(n+1) n2+n+2n+1+1l
2

n (n+1)
2

1
- X
+6
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n (n+1) [n2+ n+2n+2
6 2

_n(n+1) [n (n+1)+2 (n+1)]
6 2

nn+1) [n(n + D(n+ 2)]
6

2

_n n+1)2(n+2)
- 12

Question 8

Find the sum to n terms of the series whose nth term is given by n (n + 1) (n + 4).

Answer:

Given,
an=n(n+1)(n+4)=n(n?+5n+4)=n3+5n%+4n

Now, the sum of n terms of the series can be expressed as
n n n n

k=1 k=1 k=1 k=1
_n? (n+1)2+ 5n (n+1)(2n+1) . 4n (n+1)

4 2
=n(nz+1) [n (n2+1)+ 2(2;1+1)+ 4]
_n(n+l) [3n2+ 3n+20n+10+24]

2 6
_n(n+l) [3n2+ 23n+34]

2 6
_n (n+1)(3n%+ 23n+34)

12

Question 9

Find the sum to n terms of the series whose nth terms is given by nz + 2»
Answer:

Given,

nth term of the series as:

an =n?+ 2n
Then, the sum of n terms of the series can be expressed as

S, =Zk2+2k:2k2+ sz
k=1 k=1 k=1
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Consider ' 2%+ 21 = 2%+ 2° 4
k=1
The above series 2. 22 23 ... is a G.P. with the both first term and common ratio equal to 2

Zﬂzlszwzz(zn_ 1)
n

2—-1
+1) (2n+1
Sn=Zk2+2(2“—1)=n(n )6(n )
k=1

+2@2"=1)

Question 10

Find the sum to n terms of the series whose nth terms is given by (2n - 1)2
Answer:

Given,

nth term of the series as:

an=(2n-1)2=4n2-4n+1

Then, the sum ofn terms of the series can be expressed as

s, =Zak—2(4k2— 4k + 1)

k=1 k=

n n n
- 4Zk2—42k+21
1

k= - =

_4n (n+1)(2n+1) _ 4n (n+1)
6 2

_ 2n (n+1)(2n+1) L of (Tl i 1) w2

+n

2 (2n +3n+1)

2(m+1)+ 1]

i
[4—n +6n+2 6n— 6+3]

1
=}

4n2—1
n

—n n (2n+1§(2n 1)

Miscellaneous Exercise

Question 1
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Show that the sum of (m + n)th and (m - n)th terms of an A.P. is equal to twice the mth term.

Answer:

Let’s take a and d to be the first term and the common difference of the A.P. respectively.
We know that, the kth term of an A. P. is given by
ak=a+(k-1)d
So,am+n=a+(m+n-1)d
And,am-n=a+(m-n-1)d
am=a+ (m-1)d
Thus,
am+n+am-n=a+(m+n-1)d+a+(m-n-1)d
=2a+(m+n-1+m-n-1)d

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

Therefore, the sum of (m + n)®and (m - n)th terms of an A.P. is equal to twice the mth term
Question 2

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

Let’s consider the three numbers in A.P.asa - d, a, and a + d.

Then, from the question we have
(a-d)+(@)+(a+d)=24.. (i)

3a=24
~a=8
And,

(a-d)a(a+d)=440 .. (i)
(8-d) (8) (8 + d) = 440
(8-d) (8 +d)=55

64 -d2=55
d2=64-55=9
~d=%3

Thus,

When d = 3, the numbers are 5, 8, and 11 and
When d = -3, the numbers are 11, 8, and 5.
Therefore, the three numbers are 5, 8, and 11.

Question 3

Let the sum of n, 2n, 3n terms of an A.P. be S1, S2 and S3, respectively, show that Sz = 3 (S2- S1)
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Answer:

Let’s take a and d to be the first term and the common difference of the A.P. respectively. So, we have

S = g 2a+m+Dd . (1)
S, = 27” Ra+Cn+Ddl=n2a+92a—-1d] o 2)
S = 37” 2a+@Gn+Ddl= (3)

From (1) and (2) we get
S1S;n= [2a+(2n—-1d] — % [2a 4+ (n — 1d]

-1 {4a+4nd —2d—2a—nd+d}

- 2

_ [2a+3nd —d]

=hn —2

=% [2a + (3n — 1)d]
Now
3(5;- 81) = = [2a+@n—1)d] = S [From (3)]
Question 4

Find the sum of all numbers between 200 and 400 which are divisible by 7.
Answer:

First let’s find the numbers between 200 and 400 which are divisible by 7.
The numbers are:
203,210, 217, ... 399
Here, the first term, a = 203
Last term, [ = 399 and
Common difference,d =7
Let’s consider the number of terms of the A.P. to be n.
Hence,an=399=a+(n-1)d
399=203+(n-1)7
7(n-1)=196
n-1=28
n=29
Then, the sum of 29 terms of the A.P is given by:
#S39 = = (203 + 399)
== (602)
=(29) (301)
= 88729
Therefore, the required sum is 8729.
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Question 5

Find the sum of integers from 1 to 100 that are divisible by 2 or 5.
Answer:

First let’s find the integers from 1 to 100, which are divisible by 2.
And, they are 2, 4, 6... 100.
Clearly, this forms an A.P. with the first term and common difference both equal to 2.
So, we have
100=2+(n-1)2
n=>50
Hence, the sum is
2+4+6+..+100==" [2(2) + (50 — 1)(2)]
=22 [4+ 98]
= (25) (102)
= 2550
Now, the integers from 1 to 100, which are divisible by 5, are 5, 10... 100.
This also forms an A.P. with the first term and common difference both equal to 5.
So, we have
100=5+(n-1)5
5n=100
n=20
Hence, the sum is
5+10+....+100 = ? [2 (5) + (20 — 1)5]
=10[10 + (19) 5]
=10[10+95] =10 x105
= 1050
Lastly, the integers which are divisible by both 2 and 5, are 10, 20, ... 100.
And this also forms an A.P. with the first term and common difference both equal to 10.
So, we have
100=10+ (n-1) (10)
100 =10n
n=10
10+ 20 +......+ 100 = % [2 (10) + (10 — 1)(10)]
=5[20+90] =5 (110) = 550
Thus, the required sum = 2550 + 1050 - 550 = 3050
Therefore, the sum of the integers from 1 to 100, which are divisible by 2 or 5, is 3050.

Question 6

Find the sum of all two digit numbers which when divided by 4, yields 1 as remainder.
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Answer:

We have to first find the two-digit numbers, which when divided by 4, yield 1 as remainder.
They are: 13,17, ... 97.

As it’s seen that this series forms an A.P. with first term (a) 13 and common difference (d) 4.
Let n be the number of terms of the A.P.

We know that, the nth term of an A.P. is given by,

an=a+(n-1)d

S0,97 =13 + (n-1) (4)

4(n-1)=84

n-1=21

n=22

Now, the sum of n terms of an A.P. is given by,

Sn = 5 [2a+ (n— 1)d]

£ Sy, = % [22 (13) + (22 = 1)(4)]

=11[26 + 84]
=1210
Therefore, the required sum is 1210.

Question 7
If f is a function satisfying f(x + y) = f(x) f(y) for all X, y €N such that
n

f(@) = 3and Z f (x) find the value of n
x=1

Answer:

Given that,
f(x+y)=f(x)xf(y)forallx,y €N ... (1)
f(1)=3
Takingx=y=11in (1), we have
F+1)=f(2)=f(1)f(1)=3x3=9
Similarly,
fA+1+1)=f3)=f(1+2)=f(1)f(2)=3%x9=27
And, f(4)=f(1+3)=f(1)f(3)=3x27=81
Thus, f (1), f (2), f(3), ..., thatis 3,9, 27, ..., forms a G.P. with the first term and common ratio both
equal to 3.
We know that sum of terms in G.P is given by,
S a(r-1)

n =2l -1)

r—1

And it’s given that,
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;f (x) 120

Hence, the sum of terms of the function is 120.

120 = 36G"=D
31

120 :g (3" — 1)
3"—1=80

3" =81 = 3*

sn=4

Therefore, the value of n is 4.

Question 8

The sum of some terms of G.P. is 315 whose first term and the common ratio are 5 and 2,
respectively. Find the last term and the number of terms.

Answer:
Given that the sum of some terms in a G.P is 315.

Let the number of terms be n.
We know that, sum of terms is

e

Given that the first term a is 5 and common ratio r is 2.
315 _5 (2"-1)

2" — % T=163

2" =64 = (2)°

“Nn=6

Hence, the last term of the G.P = 6th term =ar6 - 1 = (5)(2)5 = (5)(32) =160
Therefore, the last term of the G.P. is 160.

Question 9

The first term of a G.P. is 1. The sum of the third term and fifth term is 90. Find the common
ratio of G.P.

Answer:

Let’s consider a and r to be the first term and the common ratio of the G.P. respectively.
Given,a=1

ad=ar?=r?

a’>=art=r*

Then, from the question we have

r2+r4=90
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rt*+r2-90=0
-2 = —1+\/21+360 _ —1i2\/361 _ —12i19 — 10019
~r=%13

Therefore, the common ratio of the G.P. is +3.

Question 10

The sum of three numbers in G.P. is 56. If we subtract 1, 7, 21 from these numbers in that order,
we obtain an arithmetic progression. Find the numbers.

Answer:

Let’s consider the three numbers in G.P. to be as a, ar, and ar?.
Then from the question, we have
a+ar+ar2=56
a(l+r+r?)=56
56

=>a = m (1)
Also, given
a-1,ar-7, ar? - 21 forms an A.P.
So,(ar-7)-(a-1)=(ar2-21)-(ar-7)
ar-a-6=ar2-ar- 14
ar-2ar+a=8
arl-ar-ar+a=38
a(rz+1-2r)=8
a(r-1)2=8..(2)

— -2 (1) [Using (1]
7(r2-2r+1)=1+r+r?
7r2-14r+7-1-r-1r2=0
6r2-15r+6=0
6r2-12r-3r+6=0
6r(r-2)-3(r-2)=0
(6r-3)(r-2)=0
r=2,1/2
Whenr=2,a=8
Whenr=%,a=32
Thus,
When r = 2, the three numbers in G.P. are 8, 16, and 32.
When r = 1/2, the three numbers in G.P. are 32, 16, and 8.
Therefore in either case, the required three numbers are 8, 16, and 32.

Question 11
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A G.P. consists of an even number of terms. If the sum of all the terms is 5 times the sum of
terms occupying odd places, then find its common ratio.

Answer:

Let’s consider the terms in the G.P.to be T1, T2, T3, T4, ... T2n.
The number of terms = 2n

Then, from the question we have

Ti+ T2+ T3+ .4 Ton=5[T1+ T3+ ... +T2n-1]
Ti+T2+T3+..+Ton-5[T1+T3+..+T2n-1]=0

To+Ta+ .. +Ton=4[T1+ T3+ ...+Ton1] ... (1)

Now, let the terms in G.P. be a, ar, ar?, ar3, ...

Then (1) becomes,
ar r"=1) 4 xa (@"-1)
r—1 - r—1
ar =4a
r=4
Thus, the common ratio of the G.P. is 4.

[Using sum of terms in G.P.]

Question 12

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.

Answer:

Let’s consider the terms in AP.tobea,a+d,a+2d,a+3d,..a+(n-2)d,a+ (n-1)d

From the question, we have

Sum of first four terms=a+ (a+d) + (a+ 2d) + (a+ 3d) =4a + 6d

Sum of last four terms = [a+ (n-4)d] +[a+(n-3)d]+[a+(n-2)d]+[a+n-1)d]
=4a+ (4n-10)d

Then according to the given condition,

4a+6d=56

4(11) + 6d = 56 [Since a =11 (given)]
6d =12

d=2

Hence, 4a + (4n-10) d =112
4(11) + (4n-10)2 =112

(4n-10)2 =68
4n-10=34
4n =44

n=11

Therefore, the number of terms of the A.P. is 11.

Question 13
For more Info Visit - www.KITest.in

9.46




For Enquiry — 6262969604 6262969699

atbx _ b+cx c+dx

If, = —5 (x # 0)then show that a, b, cand d are in G.P.

a—bx  b—cx
Answer:

Given,
a+bx _ b+cx

a—bx b—cx

On cross multiplying, we have

(a+ bx)(b—cx) = (b + cx)(a — bx)

ab — acx + b? x bcx? = ab — b? x + acx — bcx?

2b?% x 2acx
b%? = ac
b c
— = N Y| 1
a b s y ( )
. +cx c+dx
Al iven =
SO SIVE b—cx c—dx

On cross multiplication we have
(b+cx)(c—dx) = (b —cx)(c + dx)
bc — bdx + ¢* x — cdx® = bc + bdx c? x — cdx?

2c% x = 2bdx
c? =bd
c d

E - ; ........ (2)
From (1) and (2), we get

b/a=c/b=d/c

Therefore a, b, cand d are in G.P.

Question 14

Let S be the sum, P the product and R the sum of reciprocals of n terms in a G.P. Prove that PZR»
=Sn

Answer:

Let the terms in G.P. be a, ar, ar?, ar3, ...arn - 1...

Form the question, we have
_a@"-1)

r—1
P=a" % r1+2+-~-+n—1
n (

n—1) ) . n+1
=ar : [ Sum of first natural number isn T]
1, 1 1
R= -+ —+ .+ —
a ar ar
_ L L R S
a arn—1
1("-1) 1 _
= — [+17,....7r" ! formsaG.P.]
r— ar
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_ rt—1
T arn—l(r—1)

#p?R? = g yn (-1 ( " -n" )

anhrn (n—l)(r_l)n
_ a™ (r*t—1)"
G
_ [a (r"— 1)]71
L -
=gn
=p2 R? = s

Question 15

The pth, qth and rt terms of an A.P. are a, b, c respectively.
Showthat(q-r)a+(r-p)b+(p-q)c=0

Answer:

Let’s assume t and d to be the first term and the common difference of the A.P. respectively.
Then the nth term of the A.P. is given by,an=t+ (n-1) d

Thus,

ap=t+(p-1)d=a..(1)

ag=t+(q-1)d=b...(2)

ar=t+(r-1)d=c...(3)

On subtracting equation (2) from (1), we get

(p-1-gq+1)d=a-b

d=—\8 - (3)
On subtracting equation (3) from (2), we get
(q-1-r+1)d=b-c
(g-r)d=b-c
d= b—c
q-r
Equating both the values of d obtained in (4) and (5), we get

a—b _ b—c

p—q q-T

(a=b)(g—-r)=0B-0)p-9q)

aq —bgq—ar+br =bp—bq—cp+cq

bp—cp+cq—aq+ar—br=20

(—aq+ar)+(bp— br)+ (—cp+cq)=0 (By rearranging terms)
-a(q-r)-b(r-p)-c(p-q)=0

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

Therefore, the given result is proved.

Question 16
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Ifa (% + —) ,b (— + —) c, (l + %) are in A.P., prove that a, b, care in A.P.

Answer:

Givena (- ! ,b l+l,areinA.P.
G+ Cro)elGri)

b(c+3)-a Gro)=c(ri)-bv(+3)

b (a+c) _a (b+c) c (a+b) b (a+c)

ac bc ab ac
b%a+brc—a?b—a’¢ _c Za+c?2b—b%a—b%¢

abc abc
b’a—a’b+ b'c—a®c=c?a—b?>a+c?*b—-b%
ab(b—a)+ c(b®*— a?)=a(c?— b%?) + bc(c—b)
ab(b—a)+ c(b—a)(b+a)= a(c—b)+ bc(c—Db)
(b—a)(ab+ cb + ca) = (c — b)(ac + ab + bc)
b—a=c—b»b
Therefore a, b and c are in A.P.

Question 17
Ifa, b, c,d are in G.P, prove that (an + bn), (bn + cn), (cn + dn) are in G.P.
Answer:

Given, a, b, ¢, and d are in G.P.

So, we have

~b2=ac ... (i)

c2=bd ... (ii)

ad = bc ... (iii)

Required to prove (a» + bn), (b» + cn), (c» + d») are in G.P. i.e,,
(bm+¢)2 = (an + bn) (cn + dn)

Taking L.H.S.

(b™ + cm)2 = b2n + 2bncn + ¢2n

= (b2)"+ 2bncn + (c2) ®

= (ac)™ + 2bnc? + (bd)n [Using (i) and (ii)]
= ah ch + bnen+ hn cn 4+ pn dn
=an c" + boc+ an dn + bn dr» [Using (iii)]

=c" (an + bn) + d» (an + bn)

=(a"+bn) (c"+d")

= R.H.S.

Therefore, (a» + b?), (bn+ c?), and (c + d») are in G.P
- Hence proved.

Question 18
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If a and b are the roots of x2 - 3x + p = 0 and c, dare roots of x2 - 12x + q = 0, where a, b, ¢, d,
form a G.P. Prove that (q + p): (q - p) = 17:15.

Answer:

Given, a and b are the roots of x2-3x+p=0

So,wehavea+b=3andab=p - (1)
Also, c and d are the roots of x2 - 12x+q =0
So,c+d=12andcd=q .. (ii)

And given a, b, ¢, d are in G.P.
Let'stakea=xb =xr, c=xr2,d = xr3
From (i) and (ii), we get

X+Xr=3

x(1+r)=3

And,

Xr2 + xr3 =12

xr2(1+r)=12

On dividing, we get

xr? (1+r) _ E

x (147r) 3
r¢=4
r= 12

Whenr=2,x=3/(1+2)=3/3=1
Whenr=-2,x=3/(1-2)=3/-1=-3
Case I:

Whenr =2 and x =1,

ab=x%r=2

cd =x?%r5=32

q—p __ 32418 _ 34 _ 17

(@+p) ~ 32-2 30 15

(q+p):(@—p)= 17:15

Case II:

Whenr=-2,x=-3,

ab =x%r=-18

cd = x2r5=-288

q—p _ —288-18 _ —306 _ 17
(q+p)  —288+18  —270 15

(q+p)(g—p)= 17:15
Therefore, in both the cases, we get (q + p): (q - p) = 17:15\

Question 19

The ratio of the A.M and G.M. of two positive numbers a and b, is m: n. Show

a:b = (m+ Vm2n?): (m — vm? — n2) that.

Answer:
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Let the two numbers be a and b.
AM=(a+b)/2and GM.=+Vab
From the question, we have

atb m
Zm_ n
(a+b)? i _2
4 (ab) = n?
4ab m

(a+b)? = =
(a+b)= Zvi”’" ......... (1)
By using in identity (a — b)?> = (a + b)? — 4ab we get

2 2,2
(a +b)? = w_ 4ab = MZ")

n n

27

(c— N S 1)

Adding (1) and (%) we get

2a = Z\LE (m+ m)

a="Y" (m+ ym? - %)
Substituting the value of a in (1) we get
b= 2% m = S (n + Ve )
= YO Y 2

= Y2 (m + Vm?2 — n?)

o BTl (nevmInd)
b Ve a7y (m—VmZ=n?)

Therefore, a:b = (m+ Vm? — nz): (m— vm? — nz)

~ab=

Question 20

Ifa,b,careinA.P,;b,c,darein G.Pand 1/c,1/d, 1/e are in A.P. prove that a, c, e are in G.P.
Answer:
Given a, b, care in A.P.

Hence,b-a=c-b.. (1)
And, given that b, ¢, d are in G.P.

So,c2=bd ... (2)

Also, 1/c,1/d, 1/e are in A.P.

So,

1 1 1 1

i1

E: ;+ g ........ (3)
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Now, required to prove that a, ¢, e are in G.P. i.e.,, c2 = ae
From (1), we have

2b=a+c

b=(a+c)/2

And from (2), we have

d=c%/b

On substituting these values in (3), we get
20 1, 1

2 ¢ e

2 (a+b) _ 1
22 ¢

atc _ e+c

1

+

o

c? ce
atc _ e+c

Cc e

ae + ce = ec + c?

c? ae

Therefore, a, ¢, and e are in G.P.

Question 21

Find the sum of the following series up to n terms:
(i) 5+ 55+ 555 + ... (ii) .6 + .66 +. 666 + ...

Answer:

(i) Given, 5 + 55 + 555 + ...
Let S, =5+ 55 + 555 + ..... up to n terms

—5 [9 + 99 + 999 + - to n terms]
(10 + 102 + 10° 4+ ..nterms)-(1+ 1+ - nterms)]

[ n_
= [P ]
= [F5

10 (10" n ]

olmolmolm

25(10”— 1)— ?

(ii) Given, 6+ 66 + 666 + ...
LetSh=6 + 66 + 666 + ..... up to n terms
—6[01+0 11+ 0.111 + --- to n terms]

:g (1—5) (1—10—2) gl—T)+ tonterm]

=3 _(1+1+..._?:erms)—ﬁ(l+—+ m-l' nterms)]
-6

=sn——x 2 (1-107")

=in— —(1-10"")
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Question 22

Find the 20th term of the series2 x4 +4 x 6 + 6 x 8 + ... + n terms.
Answer:

Given seriesis2 x4 +4 x 6+ 6 x 8+ ...n terms
~nthterm =an =2n x (2n + 2) =4n2 + 4n

The 20th term,

a20=4(20)2+4(20) =4 (400) + 80 =1600+ 80 =1680
Therefore, the 20th term of the series is 1680.

Question 23
Find the sum of the first n terms of the series: 3+ 7 + 13 + 21 + 31 + ...
Answer:

The given seriesis 3 + 7 + 13 + 21 + 31 + ...

S=3+7+13+21+31+..+ap1+an

S=3+7+13+21+..+ap-2+ap-1+an

On subtracting both the equations, we get
=[3+(7+13+21+31+ . . +ap-1+an)]-[(3+7+13+21+31+ ..+ap-1) +an]

S-S=3+[(7-3)+(13-7)+(21-13) + ...+ (an - an-1)] -

0=3+[4+6+8+..(n-1)terms]-an

an=3+[4+6+8+..(n-1) terms]

> a, —3+( )[2><4+(n—1—1)2]
—3+( )[8+(n—2)2]

=3+ (=) @n+9)
= 3+(n—1)(n+2)
:3+ (n®>+ n—2)
=n? +n+1

Zak—2k2+zk+21
_ n(n+1)2(2n+1)+ n(nz—l) ‘o
(n+1)(2n+1)+3(n+1)+6]
6
. l2n2+ 3n+1+3n+3+6l

6
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[Zn +6n + 10]

4 3n+5)

I
w|s

Question 24

If S1, S2, S3 are the sum of first n natural numbers, their squares and their cubes, respectively,
show that 95,2
2=S3 (1 + 851).

Answer:

From the question, we have

n (n+1)
3= 4
Here S; (1 + 85y) = "2 [q 4 00 00|
- “Z(“T“) [1+ 4n? + 4n]
w (2n + 1)2
=w ........ (1)

2 _a_In (n+1)(2n+1)]?
Also 952 =9 = . |

= %[n (n+1(2n+1)])?
[n (n+1)(2n+1)]?

S—_ )
4
Therefore from (1) and (2) we have 955 =S3(1 + 8S;)

Question 25

. . . 13 13423 13423433
Find the sum of the following series up to n terms:—+ ———+ ———
Answer:

2
: .. 13423433448 [M]
th — 2
The nt term of the given series is T3S @e D) — L@ D
Here1,3,5,...... (2n - 1) is an AP with first a last term (2n - 1) and number of term as n
So,
1+3+45+..42n-1)=2[2x1+ (@ -1)2] =
And
_onfm+D)? D21 5, 1 1

n — 4n2 - 4 —_ 4 n + 2 n + 4

Thus
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n

o, 11
$i=) ac=) (3K + 3k+ 3)

k=1 k=1

—1__ nm+1)(2n+1) 1nm+1) 1
T4 6 + 2 + g
_n[(m+D)C2n+1)+ 6 (n+1)+ 6]
B 24
_n[2n?+3n+1+6n+6+6]
B 24
_ n(2n?+9n+13)
B 24
Question 26
1% 224 2% 3%24...4nx (n+1)2 3n+5
Show that — B > =
124 X2+2% X3+:--.4+ n“x(n+1) 3n+1
Answer:

nt*term of the numertor =n(n+ 1) = n® +2n’>+n

nt"term of the numertor = n* (n + 1) = n3 + n?
1x22+2%x3%4+4n x (n+1)? _ ¥p_jax _ Xp—q(k3+2k*+k)

12 x2+4 22 X34+ tn2 (n+41) P a0 a (K3¥k?) U (1)
Here
n
Z(k2 +2k2 4 K)
k=1
n(m+1)? 2n(n+1)@2n+1) nm+1)
= + + ;

IRTEDY (YU A
_n(n+1) [3n2+ 3n+8n+4-+6]
S22

6
:%2“) [3n2 + 11n + 10]
=28 [3n% + 6n + 5n + 10]
=1 (?;1) [Bn(n+2)+ 5(n+2)]
_n(m+1)(n+2)(3n+5) (2)
- 12 IIIIIIIIII
Also

n

n(n+1)? nh+1D2n+1
Z(k3+k2): (4 ) N ( )6( )
=1

3
_n(n+1) [3n2+ 3n+4n+2]
2 6

3n% + 7n+ 2]

_n(+1) [n(n+1) 2n+1
2 [ ; ]

_n (n+1) [
T 12
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=2 (;‘2“) Bn(nh+2)+ 1(n+2)]
_n (n+1)(n+2)(3n+1)

12
From (1) (2) and (3) we otatain

n (n+1)(n+2)(3n+5
1x222%x3%24.4nx (n+1)? +

12 x24 22 X344+ n2 x(n+1) T n(m+1)(n+2)(3n+1)
12

Hence proved

Question 27

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

Answer:

Given, the farmer pays Rs 6000 in cash.
So, the unpaid amount =Rs 12000 - Rs 6000 = Rs 6000
From the question, the interest paid annually will be
12% of 6000, 12% of 5500, 12% of 5000, ..., 12% of 500
Hence, the total interest to be paid = 12% of 6000 + 12% of 5500 + 12% of 5000 + ... + 12% of 500
=12% of (6000 + 5500 + 5000 + ... + 500)
=12% of (500 + 1000 + 1500 + ... + 6000)
[t’s seen that, the series 500, 1000, 1500 ... 6000 is an A.P. with the first term and common difference
both equal to 500.
Let’s take the number of terms of the A.P. to be n.
So, 6000 =500 + (n-1) 500
1+(n-1)=12
n=12
Now,
The sum of the A.P=12/2 [2(500) + (12 - 1)(500)] = 6 [1000 + 5500] = 6(6500) = 39000
Hence, the total interest to be paid = 12% of (500 + 1000 + 1500 + ... + 6000)
=12% of 39000 = Rs 4680
Therefore, the tractor will cost the farmer = (Rs 12000 + Rs 4680) = Rs 16680

Question 28

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

Answer:

Given, Shamshad Ali buys a scooter for Rs 22000 and pays Rs 4000 in cash.
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So, the unpaid amount = Rs 22000 - Rs 4000 = Rs 18000
Form the question, it’s understood that the interest paid annually is
10% of 18000, 10% of 17000, 10% of 16000 ... 10% of 1000
Hence, the total interest to be paid = 10% of 18000 + 10% of 17000 + 10% of 16000 + ... + 10% of
1000
=10% of (18000 + 17000 + 16000 + ... + 1000)
=10% of (1000 + 2000 + 3000 + ... + 18000)
[t’s seen that, 1000, 2000, 3000 ... 18000 forms an A.P. with first term and common difference both
equal to 1000.
Let’s take the number of terms to be n.
So, 18000 = 1000 + (n-1) (1000)
n=18
Now, the sum of the A.P is given by:
~ 1000 + 2000 +...+ 18000 = 12—8 [2 (1000) + (18 — 1)(1000)]

=9[2000 + 17000]
=171000
Thus,
Total interest paid = 10% of (18000 + 17000 + 16000 + ... + 1000)
=10% of Rs 171000 =Rs 17100
Therefore, the cost of scooter = Rs 22000 + Rs 17100 = Rs 39100

Question 29

A person writes a letter to four of his friends. He asks each one of them to copy the letter and
mail to four different persons with instruction that they move the chain similarly. Assuming
that the chain is not broken and that it costs 50 paise to mail one letter. Find the amount spent
on the postage when 8th set of letter is mailed.

Answer:

[t’s seen that,

The numbers of letters mailed forms a G.P.: 4, 42, ... 48
Here, first term = 4 and common ratio = 4

And the number of terms = 8

The sum of n terms of a G.P. is given by:

_a (r*—1)
Sn o r—18
£ Sy = 4(:1;_; 1) _ 4(655336—1) _ 4(653535) — 4 (21845) = 87380

Also, given that the cost to mail one letter is 50 paisa.
Hence, Cost of mailing 87380 letters = Rs 87380 x (50/100) = Rs 43690 = Rs 43690
Therefore, the amount spent when 8th set of letter is mailed will be Rs 43690.

Question 30
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A man deposited Rs 10000 in a bank at the rate of 5% simple interest annually. Find the
amount in 15th year since he deposited the amount and also calculate the total amount after 20
years.

Answer:

Given, the man deposited Rs 10000 in a bank at the rate of 5% simple interest annually.
Hence, the interest in first year = (5/100) x Rs 10000 = Rs 500

: 5004500 +-.+500
So, Amount in 15t year = Rs 1000 + i

=Rs 10000 + 14 x Rs 500
=Rs 10000 + Rs 7000
= Rs 17000
500+500+:--.+500

And, the amount after 20 years = Rs 1000 + :
20 times

=Rs 10000 + 20 x Rs 500

= Rs 10000 + Rs 10000

=Rs 20000
Therefore, the amount in the 15th year is Rs 17000 and the total amount after 20 years will be Rs
20000.

Question 31

A manufacturer reckons that the value of a machine, which costs him Rs 15625, will depreciate
each year by 20%. Find the estimated value at the end of 5 years.
Answer:

Given, the cost of machine = Rs 15625
Also, given that the machine depreciates by 20% every year.
Hence, its value after every year is 80% of the original cost i.e., 4/5t of the original cost.

4_4 4
=X X

Therefore, the value at the end of 5 years = 15625 ol AT 4 1

5 times
=5x1024=5120
Thus, the value of the machine at the end of 5 years will be Rs 5120.

Question 32

150 workers were engaged to finish a job in a certain number of days. 4 workers dropped out
on second day, 4 more workers dropped out on third day and so on. It took 8 more days to
finish the work. Find the number of days in which the work was completed.

Answer:

Let’s assume x to be the number of days in which 150 workers finish the work.
Then from the question, we have
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150x =150 + 146 + 142 + ... (x + 8) terms
The series 150 + 146 + 142 + .... (x + 8) terms is an A.P.
With first term (a) = 150, common difference (d) = -4 and number of terms (n) = (x + 8)

Now, finding the sum of terms:

150 x = @ [2 (150) + (x + 8 — 1)(—4)]

150 x = (x + 8)[150 + (x + 7)(—2)]

150 x = (x + 8)(150 — 2x — 14)

150 x = (x + 8)(136 — 2x)

75x = (x + 8)(68 — x)

75x = 68x —x* + 544 — 8x

x? 4+ 75x — 60x — 544 = 0

x2+ 15x —544 =0

x? 4 32x—17x — 544 =0

x(x+32)—17(x+32)=0

(x—17)(x+32) = 0

x=170rx = —32

As x cannot be negative. [Number of days is always a positive quantity]
x=17

Hence, the number of days in which the work should have been completed is 17.

But, due to the dropping out of workers the number of days in which the work is completed
= (17 +8) =25
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