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QL. fT,=(-1)""".n’. Find T, term of the A.P.
Q2. fT,=(n-1)(2-n).Thenfind T,, T,, and T,.

Q3. Find 440™ and 441 terms of the sequence defined by

-

n_, if n is not the square of a natural number

96

E, If n is the square of a natural number

L

Q4. IfT, _ 1 If nis an odd integer
—1 If nis an even integer

Find the T, and T, term of the above sequence.

Q5. Find the 19™ and 20™ terms of the sequence defined by
_ | n*, whenniseven
" |n*+1 whennisodd

Q6. If the n' term of a progression is a linear expression .in n, then prove that it is an'A.P.

Q7. Write the first five terms of the sequence defined by the following:
a,=n(n+2).

Q8. If S, denotes the sum of first n terms of anm A.P., show that its common difference is
S,-2S,_,+S,_,.

Q9. If the sum of 101 terms of an A.P. is.1212, then find the middle term of that A.P..

Q10. Four numbers are in A.P suchthat the sum of first and last term is 8 and the product
of both middle terms is 15; then find the the least number of the series.

Q11l.Ifa, % , cand 1, q, 1 forms-two arithmatic progression of same common difference such
p r

that a, g, c are inA.P., prove that %,%,% are also in A.P.

Q12. If a, b, ¢ are in A.P., then prove that a*+.¢c® — 8b° = — 6abc.

Q13.If a, b, c-e'R" form an A.P. then prove that [a + i), [b +l ], [c +l j are alsoin A.P.
bc ac ab

Q14. How many terms are there in the A.P.: 14% v 12, e ,— 387

Q15. The 5™ and 10 ™ terms of an A.P. are 13 and 28 respectively. Find this A.P. and obtain its
20" term.
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Q16.

Q17.

Q1s.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Write the first five terms of the sequence defined by the following:
a,=2"
Write the first five terms of the sequence defined by the following:

n
n+1

n

Find the indicated terms in each of the following sequence:
a,=4n-3, a,,, a,,.

Write the first five terms of the sequence defined by the following:

_ n(n*+5)
nT T4 -
Write the first five terms of the sequence defined by the following:
an= (_1)1’]'—1 5n+ 1.

Write the first five terms of the sequence defined by the following:

_2n-3
n- 6 "
Find the indicated terms in each of the following sequence:
n(n-2)
4= n+3 0 %o

Find the indicated terms in each of the following sequence:
a,=(-1)"""'n% a,

Find the indicated terms in each of the following sequence:

nz

a,= 27 a;.

In an A.P. if m™ term is n and the n" term is m, where m = n,find the p™ term.

What is the 20™ term of the sequence defined by
a'=(n-1)(2-n) @3+ n)?

If 7*" times 7™ term of an A.P. is equal to 11™ times it's 11" term. Show that the 18" term of
that A.P. is zero.

The n"™ term of a progression is (2n + 3). Prove that it is an A.P. Find its 10" term.
Find the first four.terms of the sequence-whose n term is given as

Tn=(—1)”‘1-cos%

Write the first four terms of the given sequence, whose n™ term is given by,

T =(-1)" sinn?n

Find first five terms of the sequence defined by
a,=1, a,=a,_,+3 for n>2
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Q32. Which term of the A.P.: (a) 5, 8, 11, ... is 320; (b) 4, 9, 14, ... is 114.

Q33. Find the first six terms of the sequence, if T, =-5, T, = Tn—11 , n>2.
n+

Q34. If the sum of n terms of an A.P. is cn(n- 1), where c # 0, then find the sum of squares of
these terms.

Q35. Find the maximum sum of the series 20 + 19% + 18% + ...

Q36. The 4™ term of an A.P. is three times the first and the seventh term exceeds twice the
third term by 1. Find the first term and the common difference.

Q37.In an A.P. of 99 terms, the sum of all the odd numbered terms is 2550. Then find the sum
of all 99 terms of the A.P.

Q38. If the m™ term of an A.P. be [%) and n™ term be [%) Show that it’s (mn)"term is 1.

Q39. Whichterm ofan A.P. 7 —4i,6 — 2i,5 - 0i, 4 + 2i, ....... is (i) purely real (ii) purely imaginary?
Q40. Which term of the A.P.: 121, 117, 113, ... is the first negative term?

041. If the 9'" term of an A.P. is zero. Prove the 29" term is double the 19™term.

Q42. Find the 2" and the r'™ terms of an A.P. whose 6" and 8" terms are12 and 22 respectively.
Q43. How many terms are there in the A.P.: (a) 10, 13, 16, ... 49; (b) 7,13, 19, ... 199.

Q44. Find the value of K so that
(a) 2K+1,2K-1,3K+4 areinA.P. (b) 3IK—-1,K+1, K+ 3areinA.P.

Q45. If m times the m™ term of an A.P. is equal to n times its n™" term show that'the (m + n)™
term of the A.P. is zero.
Q46. Find the first five terms of the sequence defined by.

n =4

a
a=-1,a,-= = rn>2
n

Q47. How many two digit numbers leave the remainder 1 when divided by 5.

Q48. If the sum of three numbers which are in A.P. is 27 and product of first and last is 77, then
find the numbers.
11

Q49. Prove that a, b, ¢ are-in A.P. if and only if l,
bc ca ab

are in A.P.

Q50. For an A.P. show that Tp +T 2T

p+2q = p+q
Q51. An A.P. consists of 60 terms. If the first and the last terms be 7 and 125 respetively, find
the 25" 'term.

Q52. If the sides of a right angled triangle are in A.P. then find the sines of their acute angles.

Q53. Find the sum of first 24 terms of the A.P. a,, a,, a,, ... if it is known that
atagta tagta,ta, =225

Q54.InanAP.ifS, =T, + T,+..+ T, (nodd), S,= T, + T, + ..+ T

n-1*

Then find the value of
S,/S, in terms of n.
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Q55. The sum of certain number of terms in A.P. is 5500. If first and the last terms are 100 and
1000 respectively. Find the number of terms.

Q56. Find the sum of n terms of a sequence whose n'™ term is given by t,=3n+4.

Q57.If S, = 2n” + 3n denotes the sum of n terms of progression, prove that it is an A.P. Find its

r' term.

Q58. If the sum of n terms of a progression be a quadratic expression in n. Show that it is an
AP.

Q59. If the sum of first n, 2n, 3n terms of an A.P. be S,, S, and S, respectively, then prove that
S,=3(S,-5))-

Q60. Write down the first five terms of each of the following sequences, whose n' terms are:
2
(a) Tn=(_1)n-1_5n+1 (b) Tn= ﬂ{n4+5)
Q61. If the ratio between the sum of n terms of two A.P. is (3n + 8) : (7n + 15), then find the ratio
between their 12" term.

Q62. Write the next five terms of the given sequences.

(@) a,=a,=2, a,=a,_,—-1 (n>2) (b) a,=a,=1, a,=a, " +a,_, (n>2)
a,, 1
a

n

Find forn=1,2,3,4,5
Q63. Write the first five terms of the given sequence, using the given rule, in each case the
initial value of index is 1.
@ T,=2m-n+1 (b) Tn=g—n
Q64. If a, b, c are in A.P., prove that a® + 4b* + ¢ = 3b(a* + c?).

Q65. If a%(b + c), b*(c + a), c*(a + b) are in A.P., show that either a, b, ¢ are in A.P. or
ab+ bc+ac=0.
1 1, 1 _n-1

+ =
aa . aa, a,,4a, &a,

Q66. If, a,, a,, a,, ....... a, be an A.P. of non-zero terms, prove that

Q67. In an A.P. of n terms, prove thatthe sum of k™ term from the beginning and k™ term from
the end is independent of k'and equals the sum of first and last terms.

Q68. Write first four terms.in-each of the sequences

{a) Tn= [2”4_3] (b) Tn=(— 1)1‘1—1 .2n+1
Q69. Write the- first five terms of the sequence using the given rule, in each case the initial
value of index is 1.

(a) Tn = (_ :])3 : (b) Tn = [%] + [—1]

Q70. If the p™, g™ and r'™ terms of an A.P. are a, b and c respectively, then show that
a(@—n+ b(r-p)+c(p-q)=0.
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Q71.

Q72.

Q73.

Q74.

Q75.

Q76.

Q77.

Q78.

Q79.

Q80.

Qs1.

Q82.

Q83.

Q84.

Q8S5.

Q86.

Q87.

Q8s.

Qs89.

Q90.

Inan AP.if S, = n’p and S, = m’p, m = n then prove that S, = p’.

Prove that the sum of the latter half of 2n terms of any A.P. is one third the sum of 3n
terms of the same A.P.

In an A.P. if S‘D = qand Sq = p, prove that Sp*q =—(p+q).

In an A.P. whose first term is a, if the sum of first p terms is zero, show that the sum of
next g t i a(p+q)
q terms is — 1 q.
p —

If the sum of first p terms of an A.P. is equal to sum of its first g terms, show that the
sumof its p + g terms is zero.

Divide 32 into four parts which are in A.P. such that the ratio of product of extremes to
the product of meansis 7 : 15.

Find the middle term(s) in the A.P. 20, 16, 12, ..., — 176.

1 1 1
(Vb ++c) (Ve ++va)' Ja+b

If the sum of nterms of an A.P. is (pn + gn®) where p and q are constants, find the common
difference.

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

If a, b, ¢ are in A.P. then prove that a’(b + c), b’(c + a), ¢’(a + b)-are.also in A.P.
Consider two A.P.’s
S,:2,7,12,17, ... 500 terms
S,:1,8,15,22,...300 terms
Find the number of common terms. Also find the last.common term.

Giventwo A.P.’s 2,5,8,11, ... T,,and 3, 5, 7, 9,.. T;,, then find the number of terms which
are identical.

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

Write the first five terms of the 'sequences and obtain the corresponding series:
a =3, a,=3a,_,+2, forall n>1.

The sums of n terms of three A.P.s are S,, S,, S; and the first term of each is 1 and
common differences-are1, 2 and 3 respectively. Prove that S, + S, = 2S,.

Find the angles of a-quadrilateral which are in A.P. having common difference 10°.

= 2T

Inan A.P.itis giventhat 7, , = 2T p+qHtr

g+inprove that T,

p+1

In an A.P:the first term is 2 and the sum of first five terms is 1/4'" of the sum of next five
terms. Show that the 20" term is — 112 and the sum of first 20 terms is — 1100.

Consider an AP, a,, a,, a,, .... such that a, + a, + a; = 11 and a, + a, = — 2. Then find the
value of a, + a; + a,.

If the ratio of sum to nterms of two A.P. is (5n + 3) : (3n + 4), then find the ratio of their 17th
terms.
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Q91. If log, (5 x 2* + 1), log, (2'*+ 1) and 1 are in A.P. then find the value of x.
Q92. Find the sum of all three digit natural numbers, which are divisible by 7.

Q93. The digits of a positive integer, having three digits are in A.P. and their sum is 15. The
number obtained by reversing the digit is 594 less than the original number find the
number.

Q94. If the sum of n terms of two arithmetic progressions are in the ratio 5n+ 4 : 9n + 6, find
the ratio of their 18" terms.

Q95. Find the sum to n terms of the A.P. whose k" term is 5k + 1.

Q96. If the sum of a certain number of terms of the A.P. 25, 22, 19, ... is 116, find the last term.

Q97. How many terms of the A.P. — 6, _T“ , —5 ... are needed to give the sum —25?

Q98. Find the sum of all natural numbers lying between 100 and 1000, which are multiple of 5.
Q99. Find the sum of odd integers from 1 to 2001.

Q100Write the first five terms of the sequences in the following and obtain the corresponding
series:

ar.l—1

a=-1, a,= p n>2.

Q101Find the sum of all two digit numbers which, when divided by 4, yield 1 as remainder.
Q102Find the sum of all numbers between 200 and 400 which are divisible by 7.

Q103If the sum of three numbers in A.P. be 24 and their product-is 440, find the numbers.
Q104Show that the sum of (m + n)'" and (m - n)" terms of an A.P. is equal to twice the. m" term.

Q105Write the first three terms in each of the following sequences defined as:

-3
4

(i) a,=2n+5 (i) a ="

Q106If the sum of n terms of an A.P. is 3n? +'5n and its m"™" term is 164, find the value of m.

Q107If a (1+ 1),b(1 + 1], c (1+1] are in A.P., prove that'a, b, ¢ are in A.P.
b c¢ c a a.b

Q108Let the sequence a, be defined as follows:
a =1, a,=a,_,+2 fornx2.

Find first five terms.and write corresponding, series.

Q109The sum of 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.

Q110If a, b, c, d and p are different real humbers such that
(@*+b*+c®)p’-2(ab+ bc+cd)p+ (b*+c*+d?) <0,

then show that a, b, c and d are in G.P.

Q111lf a, b, c are in A.P. prove that @82 +ac bc+ba ca+bc 4p¢ijn AP,
bc ca ab
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Q112The ratio of the sum of m and n terms of an A.P. is m? : n? show that the ratio of m" and
n™ terms is (2m-1) : (2n-1).

Q113The ratio of the sums of n terms of two A.P.s is (7n + 1) : (4n + 27) find the ratio of their 11"
terms.

Q114lf the sum of p, g and r terms of an A.P. be a, b and c respectively then prove that
a b c
—(q-nN+—(r-p)+ =(p-q)=0.
P q r

Q115The p™ term of an A.P. is a and q™ term is b. Prove that the sum of its p + g terms is
p+q[a+b+ a _b]

2 pP—q
Q116The first, second and the last terms of an A.P. are a, b, c respectively. Show that the sum
(b+c—2a)(a +c)

of the A.P. is
2(b - a)

Q117If S,, S,, S,, ... S,, are the sums of nterms of mA.P.’s whose first terms are 1, 2,3, ... mand

common differences are 1, 3, 5,...,2m - 1 respectively, then find the value of z S..

i=1

Qiislf a,, a,, ... a, are in A.P., where a,> 0 for all i, show that

1 1 1 n-1
+ 4o + =
Jai+4a,  \a, +|a Ja Ha,  a +ia,

Q119If the m™ term of an A.P. is 1/n and n™ term is 1/m. Show that the sum of mn'terms is

mn+1
>
Q120lf, a,, a,, a,, ....... are in A.P. with common difference d, then prove that

sin d[cosec a, cosec a, + cosec a, cosec'a, +.... + cosec a,_, cosec a,] =cota, —cota,.

Q121The series of n natural numbers is divided into groups (1), (2,3,4), (5,6,7,8,9), ....
Show that the sum of numbers inthe n'" group is (n - 1)> +'n’.
Q122If a°, b?%, c? are in A.P., then show that the following are'also in A.P.

1 1 1 a b c
L ) b ) )
(@) b+c c+a a+b (b) b+c c+a a+b

Q123How many terms of the A.P.
(a) 1,4,7, ... are needed to give the sum 5907
(b) 20, 18, 16, ... are needed to give the sum zero.
(c) 16,144,12, ... are needed to give the sum 60? Explain the double answer.
(d) 54, 51, 48, ... are needed to give the sum 513? Explain the double answer.

Q124Find the sum of the series

(@) 5+13+21+..+189 (b) 6+10+14+ ..+106
a’ a’ a"
(c) 1+2+3+...+n (d) loga-+log 5 +IogF Foe +IOQF
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Q125Find the sum of integers from 1 to 100 that are divisible by 2 or 5.
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Nurturing Success...

MATHEMATICS - XI | Arthmetic Progression NCERT-Solution

Date: 12/10/2021
s1. Given, T ==1)""n°
Putting, n=9, we get
T,=(=1°"".9°
= (- 1)%.729 =729

s2. - T, =(n-1)(2-n)
T,=(1-1)(2-1)=0
T,=(2-1)(2-2)=0

)

T,=3-1)(2-3)=-2

S$3. Since, 440 is not a perfect square, therefore,

_n _ 440 _ 5280
Tn—i_1 = T = L“O_1 T a3
96 96
Again, 441 = (21)?
Therefore, Ty = %
S$4. -+ T,isaodd term of the sequence, hence
T, =1

Similarly, T4 is an even term of the sequence, hence

To=—1.
SS5. T,o 2197+ 1, {. 19is odd}
= 362
Ty = 207 = 400. {+ 20iseven}
$6. Since, T,=an+b, where aand b are constants

T,_,=a(nh-1)+b

n

T,-T,_;=(an+b)-[(@a(n-1)+b]

=an—-an+b+a->b

= a (constant)

Thus, difference between any two consecutive terms of the given progression is constant hence
the given progressionis an A.P.
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S7. Given, a,=n(n+2)

For n=1, a=11+2)=3
For n=2, a=22+2)=8
For n=3, a;=3(38+2)=15
For n=4, as=4(4+2)=24
For n=5 as=5(5+2)=35

Hence, first five terms are 3, 8, 15, 24, 35.
S$8. Let abe the first term and d be the common difference of given A.P.
Here, d=t —t _,
= [Sn_ Sn- 1] - [Sn-1 - Sn-2]
=§,-2S5, ,+S, .,

S9. Let abe the first term and d be the common difference of given A.P.

S

n

g[za+(n—1)d]

S,pr = 1212

% [2a + (101 — 1)d] = 1212

= a+50d=12
Hence middle terms is t;, = 12.

S§10. LetA.P.be a-3d, a-d, a+d, a+3d
a-3d+a+3d=8 = 2a=8 = a=4
(a-d)(a+d)=15 = @ -d?=15

= —d*=15-a" = d’=1 = _d=%1

Hence AP be 1, 3, 5,7 (whend=1) or 7,5, 3, 1 when (d =+1). So least no of A.P is 1

S11. Since a, g, care in A.P.

2g=a+tc { 2q=1+1; a+c=g}
p r b
1 1 2
f— — - = —
p r b
= 111 are inA.P.
p b r

S12. Giventhata, b, care inA.P.
2b=a+c¢

= 8b>=(a + ¢)°
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= 8b° = a® + ¢® + 3ac(2b)

= a® + ¢ — 8b® = —6abc.

S$13. a, b, careinA.P.

i, i, 1 are also in A.P.(Dividing by abc)
bc ca ab

= [a + i] [b +i] [c + i] are also in A.P.
be ca ab

S14. Let a be the first term and d be the common difference of given A.P.

S15.

S16.

S17.

a=141.d=—_5,an=—38
2 2
29 -5
— -38="4+(n=-1)| —=
>t )[2]
-5 105
2n-1)=-—= =21,
= 2(n ) > = n

Hence, there are 21 terms in this A.P.

t; =13, t,=28
= a+4d=13
and a+9d=28

Solving these equations, we get
a=1,d=3

Therefore, the A.P.is1,4,7, ...
ty=a+19d=1+19(3) = 58

Given, a,=2"
For n=1, a=2"=2
For n=2, a,=2°=4
For n=3, a;=2°=8
For n=4, a,=2*=16
For n=6; ag =.2°= 32
Hence, first five terms of the given sequence are 2, 4, 8, 16 and 32.
Given, a,= ——
n+1
For n= , a; = L :1
1+1 2

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 3



For n=2,

For n=3,

For n=4,

For n=25,

The first 5 terms of the given sequence are

$18. Given,
For n=17,
For n=24,
Hence,

S19. Given,
For n=1,
For n=2,
For n=3,
For n=4,
For n=5,

Hence, the first 5 terms.are é,—,—,21 and —.
22 2

§20. Given,
For n=1,

For n=2,

For n=3,

For n=4

For n=25,

2 2
az _——
2+1 3
3 3
3= ——=—
3+1 4
4 4
a4= g
4+1 5
5 5
85= e
5+1 6
1234 .45
2'3'4'5 6

a,=4n-3
a;7=4x17-3=68-3=65

a,, =4x24-3=96-3=93
a;7 =65 and ay=93.

_ n(n*+5)
! 4
1(?+5) 6 3
a = = =—
4 4 2
_2(2°+5) 2x9-9
62— = = —
4 4 2
_3(3%*+5) 3x14 21
63— = = —
4 4 2
2
a‘4=4(4 +5)=4><21:21
4 4
N 5(5°+5) 5x30_75
° 4 4 2

9 21 75
2

an=(_1)n—1_5n+1
a;=(=1)""".5""=25
a;=(-1)°"".5""=-125
a;=(-1)°""'.5°""=625
a,=(-1)*""1.5""1=_-3125

as=(—1)°""1.5""=15625

Hence, first 5 terms of the given sequence are 25, - 125, 625, —-3125, 15625.
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S21.

S22,

$§23.

S24.

§25.

Given,

For n=

For n=2,

For n=3,

For n=4,

For n=25,

Hence, the first 5 terms are —

Given

For n=20,

Hence,

Given,

For n=9,

Hence,

Given

For n=7,

Hence,

a,=(=1)"""n’
ag=(-1°""- (@)

=9x9%9=729
ag = 729.
n2
a?=2—n
)
T 27 128
49
a?,:_
128

a, =
6
2x1-3 2-3 1
a1= — _ —
6 6 6
2x2-3 4-3 1
32= — —
6 6 6
_2x3-3 3 1
3 6 6 2
g = 2%x4-3_5
4 6 6
2x5-3 7
35= [
6 6
1115 7
- —=,—,— and —
6 6 26 6
_ nn-2)
" n+3
o = 20x (20-2) _20x18 _ 360
20+ 3 23 23
20 23

Let a beithe first term and d be the common difference of given A.P.

We have,

and

Solving Eq. (i) and (ii), we get

(m-nd=n-m or

=

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

a,=a+tn-1)d=m

d=-1

a=n+m-1

.. (i)
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Therefore, a,=a+((p-1)d
=n+m-1+({p-1)(-1)
=n+m-p

Hence, the p" termis n + m— p.

$26. Putting n = 20, we obtain
ax = (20-1) (2-20) (3 + 20)
=19 x (— 18) x (23) = -7866.

S27. ltis given that

1Mt, =7t
= 11[a + 10d] = 7[a + 6d]
= 4a+68d=0
= a+17d=0
= tg=0 Proved

Note: If mtimes m™ term of an A.P. is equal to the n times the n'" term then (m + n)"" term of
the A.P. is zero.

$28. Here, T,=2n+3
T,=2x1+3=5
T,=2x2+3=7
T,=2x3+3=9
T,=2x4+3=11
T,-T,=T,-T,= 2 (constant)

Hence, it is an A.P. with common difference 2.

To=T,+9.d
=5+9x2=23.
$29. Given, T @Mt cos’L—n

Puttingn=1, 2, 3, 4,5, we get

T, =(=1)"".cos® = iz

T,=(- 1)2"-cos";—“ =0

3n _ 1
4 2
T,=(- 1)4-‘.cos% =+1

T,=(-1)°"" cos
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$30. - sinnt =0
T,=(=1)"sins =—1
1 =(=1) 5
T,=(=17>sinn=0
T3=(—1)~°'s,in3—’I = 1
2
T,=(=1)*sin27=0
. om
T.=(-1)°sin=— =-1.
5=(=1) 5
$31. Given, a,=a,_ ,+3
Hence, a,=a, +3=1+3=4
a,=a,+3=4+3=7
a,=a,+3=7+3=10
a;=a,+3=10+3=13
ag=a;+3=13+3=16
S32. (a) Here, a=5 d=3, t =320
t =a+(n-1)d
= 320=5+(n-1)-3
= n =106
Therefore, 106" term will be 320.
(b) Here, a=4,.d=5 t =14
t sa+y(n-1)d
= M4=4+n-1)5
= n=23
Therefore, 23" term will be 114.
$33. Given, T,
T =
n+1

Puttingn=2, 3, 4, 5, 6, we get

(nel
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o
n

3 3
T:&:iz__5

T4=_=_><_:_
5 12 &5 12
T5=£=__1X1:__1
6 12 6 72
-1 1 _ -1
T,= 5= x—=_—
7 72 7 504

$34. If t be the r'" term of the A.P. then
t,= S.r_ Sr—1
=cr(r=1)=c(r=1)(r=2)

=c(r=1)(r=r+2)=2c(r-1)

7+t + . +tr=4c%(0°+ 12+ 22+ 4+ (n-1)

_ 4c*(n—1)(n)(2n-1)
6

%czn(n—1)(2n—1}

$35. Let a be the first term and d be the common difference of given A.P.

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

n" term of the series is 20 + (n — 1) [:SEJ

For the sum to be maximum

n™erm >0

-2
N 20+(n—1)[?)20
= n<31

Thus the sum of 31 terms is maximum and is

_ 3 (=2 _n _
= 2[2><20+(31 1)[ 3 ]] {Sn—2[23+(n 1)d]}

= %{40 + 30x (_—32)] = 310.
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$36. " t,=3t, t=2t+1
= a+3d=3a, a+6d=2(a+2d)+1
= 2a-3d=0
a-2d=-1
Solving these Eq., we get
a=3
d=2

Hence first term is 3 and common difference is 2.
$37. Let a, be the first term and d be the common difference of given A.P.

S, = g[ay +a,]

Given S, = 2560
Hence, 52—0 [a, + agg] = 2550
= a, + agy = 102

Now, the sum of all the terms is

99 99
— [a, + ag] = == -102=5049.

$38. Let a be the first term and d be the common difference of given A.P

T =1 o a+mity.d=_
n n
_ 1 _ 1
and T.=— =S a+n-1)-d=—
m m
Subtracting Eq. (ii) from Eq.(i), we get
(m_n).d:[l_i} = d:L
n m mn
{1 (m-1ﬂ 1
a=|—- =
n mn mn
- _ 1 1 _
T,,=a+t(mn-1).d= —+(mn-1)- — =1
mn mn

S$39. Given, firstterma=7—-4iand d=-1+ 2/
a,=(7-4i)+(n-1)(=1+2i)

. (i)
... (i)

. ()

... (i)
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$40.

S41.

S42.

=(7-n+1)+i(-4+2n-2)
=(@8-n)+ (2n-6)i

(i) Forpurelyreal2n-6=0 = n=3 ie, 3 term.

(i) Forpurely imaginary8-n=0 = n=8"term

Here, a=121, d=-4
Let ¢, be first negative term.
t =a+(n-1)d
=121+ (n-1)(-4)
=125-4n
t <0
= 125-4n<0
125
= n> ——
= n>3125
= n=32
= 32" will be the first negative term.
t,=0
= a+8d=0
= =-8d
t,, = a+28d
=—-8d+ 28d = 20d
to =a+ 18d
==8d+ 18d=10d
From (i) and (ii), we get
tyy = 2159
Let a be the first.term and d be the common difference of given A.P.
Given, ty =12,
= a+5d=12
ty =22
Similarly, a+7d=22

Solving Eq. (i) and (ii), we get

{@,=a+(n-1c

()

.. (ii)

@)

.. (i)
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S43. (a)

(b)

S44. (a)

(b)

$45. Let a be the first term and d be the common difference of given A.P.

m-t =nT,
= mla+ (m-=1)d]=n[a+ (n—1)d]
= [(m?=n?*) - (m-n)]d=(n-m)a
= [(m=nm+n-MmM=n]d=Mn-m)a
— m-nm+n-1)d=(n-m)a
=
= T,.,=0
$46. Given, 3
a,=-1, a,= -
n
22 22

Here,

a=-13,d=5
t,=a+d=—13+5=-8

t=a+(r—1)d=-13+(r—1)-5=5r—18

a=10, d=3, t =49
t,=a+(n-1)d
49=10+(n—-1)-3

n=14
a=7, d=6, t =199
t =a+(n-1)d

199=7+(n-1)-6
n=233

Since, 2K+ 1,2K—-1,3K+4 arein A.P.

=

=

s

2K-1)=(2K+ 1)+ (3K + 4)
4K-2=5K+5

=-7

Since, 3K—-1, K+1, K+ 3 areinA.P.

=

=

=

2(K+1)= BK—=1) + (K+ 3)
2K +2=4K+2
K=0.

m+n-1)d=-a = a+t+(m+n-1)d=0
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a=2 -1 1_-1
3 2 3 6
a:& =__1Xl=__1
4 4 4 6 24
g =8 -1 1_ -1
> 5 245 120

as -1 -1

asz_ ]

S47. Let a be the first term and d be the common difference of given A.P.
First and last numbers satisfying the given condition are 11 and 96 respectively, therefore the
numbers are: 11, 16, 21, ... 96.
Here, a=11, d=95, { =96
t =a+((n-1)d

n

= 9%6=11+n-1)5 = n=18

Hence there are 18 two digit numbers which leaves the remainder 1 when divided by 5.

$48. Let a be the first term and d be the common difference of given A.P.
Let the three numberbe (a—d), a, (a + d).
(a-d)+tat+(at+td)=27

= 3a=27 = a=9

(a—d)(a+d)=77

= a’—-d?=77 =-d*=81-77
= d?’=4 S "d=+2

Hence, the numbersare 7, 9, 11 or11,9, 7.

$49. If ili areinA.P., then
bc ca ab
2 1 1 4 L .
— = —+— ... () Multiplying Eq. (i), by abc we get
ca bc ab
2abc _ abc o abc
ca bc ab
= 2b=a+c
= a,b,careinA.P. Hence the problem.

S50. Let a be the first term and d be the common difference of given A.P.
t,=a+((n-1)d

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 12



T,+ T, g=at(p-T)d+a+(p+29-1)d

=2a+2(p+q-1)d=2[a+(p+q-1)d]

=27, .

S51. Let a be the first term and d be the common difference of given A.P.
Here, n=60, a=7, f =125

Now, t,=a+(n-1)d
= 125=7+ (60— 1)d
= d=2
t,, =a+24d
= 7 +24(2) = 55.
S$52. Let ZC=90°, B =(90 - A) A
The sidesare(a—d),a, (a+d)
We have, a+d
@+d)?=(a—d)+a :
(using pythagoras theorem) B
C a—d B

= 4ad—a*=0 = a=4d

Hence the sides are 3d, 4d, 5d

. ._BC a-d 3d 3
SinNA= —= N F —
AB a+d. 5d 5

AC a _4d 4

sinB= —= =—=—
AB "a+d 5d 5

S$53. We know that in an A.P., the sum of terms equidistant from the beginning and end is always
same and is equal to the sum of first and last term.

So, if an A.P., consists of 24 terms then

ata Tasvay,=a;tag;

= (81 + ) +85 + 8y) + (859 * 815) 7 225
= 3(ap+a,,) =225 = a1+az4=22T5=75
24

Sy = ?(31 + a,,)

=12 x 75=900.
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$54. S, isanA.P. of nterms, but S, is an A.P. of ”7_1 terms with common difference 2d.

n
S, = E[T1 +T]

1(n-1
S, = E[TJ[TQ +T,_4]

1(n-1
=3l )me T
S, 2
S, n-1

$55. Here, a=100, t =1000, S,=5500

We know that
n
Sn=§[a+tn]
= 5500=g[100+1000] — n=10.
$56. Since, t =3n+4, a=t=3x1+4=7
n n
S =—[a+t]=—[7T+@n+4
n 2[6 ] 2[ (3n +4)]
_ n@Bn+11)
—
S57. S =2n*+3n

S._,=2(n-1)*+3@m~1)
=2(n*-2n+1)+3(n-1)=2n*-n—-1

We know that t =S —S_4.=(2n°+3n)—@2n°—n-1)=4n+ 1
As, n" term is linear in n, we will get an A.P.
t=4r+1.

$58. Let S, = pn’ + gn+r
= S, _,=pn—17>+gln=1)+r
=pn®=2m+ 1)+ qgn—-1)+r

=pn+(q-2p)n+p—q+r
We know thatt =S, - S

n-1

=[pn*+qn+nA—[pn*+(q-2p)n+p—q+r]

=2pn+q-p
As, n" term is linear expression in n, we willgetan A.P.
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$59. Let a be the first term and d be the common difference of the given A.P. then

S,-S, = 27”[2&+ (2n—1)d] - g[Za+(n— 1)d]

. n3n-1)

= na d=g[2a+(3n—1)d]

3(S, - S,)= 37”{23 +(3n-1)d}=S,.

$60. (a) T =(=1)"""1.5"""1
Putting n=1,2,3,4,5 inequation (i), we get
T,==1)""(5)""=25
T,=(=17"".(5%""=-125
T,=(=1°"".(5°""=625
T,=1*"(6)*""=-3125
T.=(=1°""-(5°""= 15625
2
(b) T = n(n® +95)
4
Puttingn=1,2, 3,4, 5in Eq. (ii), we get
2
p o MF+5) _6_3
4 4 2
_2(2°+5).18 _ 9
T2 -_——— .y - -
4 4 2
_ 3(3%%5) _ 42 _ 21
T,=22 ' =""=
4 4 2
2
T,= 4(4°+5) _ 84 _ 21
4 4
_5(5°+5) _ 150, 75
T, = = ==
4 4 2
S61.
Ratioof sum of n terms = 3n 49
7n +156
S, _ 3n+8
; 7n+15
T.+T, 3n+8

'+T, T7n+15

a+a+(n-1d _ 3n+8
aj+a/+(n-10d" 7n+15

. (i)

()]
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Replace n — (2n-1)

a+a +2n-1d _ 32n-1)+8
a+a +2(n-1d 7(2n-1+15

a+(n-1d _ 3(2n-1)+8
a+(n-1d" 72n-1)+15

L 6n+5
T 14n+ 8

Ratio of 12" terms = 6x12+5 _ 77 :l.
14x12+8 176 16

$62. (a) - a,=a,=2, a,=a, ,—1
a;=a, —1=a,-1=2-1=1
,—1=a,-1=0-1=-1

a.=a
ag=ag_—1=a,-1=-1-1=-2
a,=a

(b) We have a,=a,=1, a,=a, ,ta,_,

ag=a;,+a,=5+3=38

For n=1’—=_=_=1

p=3 G128 o0
a, a, 2

n=4 8.1 =$=_‘5_
a, ap. 3

n=5 .1 :i:g
"a, a b5
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$63. (a) Since,

(b) Since,

S64. Since a, b, care inA.P.

=
From R.H.S.

From L.H.S.

T.=2n"—n+1
T, =2x1?=1+1=2
T,=2x2*-2+1=7

T,=2x3°-3+1=16
T,=2x4°—4+1=29
T,=2x5°-5+1=46

n
Tn=?
1" 1
ne3 3
22 4
Ty Ty
33
T3=§=1
4* 256
T =— ="
4 3 81
5
T5=5_5=3125_
3 243
2b=a+c¢

3b(@* + ¢%) = %(a +1¢) (a° + &%)

%(33 + ¢ + ac® + a’c)

3
aa+4b3+03=a3+4[a;CJ +c°

%(33 + ¢® + ac® + a%c)

L.H.S.=R.H.S.

$65. - a’(b+c), b*(c+ a), c*(a+ b)are inAP.

b%(c + a) — a(b + ¢) = c*(a + b) — b*(c + a)

= c(b? — a%) + ab(b — a) = a(c® — b®) + be(c — b)
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U

=

(b—a)(ab+ bc+ca)=(c—b)(ab+ bc+ ac)
(ab+bc+ac)[2b—-(a+¢)]=0

Either2b=(a+c¢) or ab+ bc+ac=0

Either a, b, care inA.P. or ab+ bc+ ac=0

S$66. Let d be the common difference of the given A.P. then,

a—a,=a;—a,= ... =a,—a, ,=d
FromL.H.S.
1 1 1 1 1 d d d d
+ + ot = - ——+——+..... +
a8, 8&a, a4, a,q a, d aa aa aa, a, 4 a,
=1la-a 4878 878, Gn = s
d| aa, a, a, a, a, a,,a,

Q-

Qla

1] Ma-a]
a, a,| d| aa, |

| R.H.S.

d a,a,

_ 1[a,+(n-Nd-a ] "n
a,a,

S$67. Let a be the first term and d be the common difference of the A.P.

k" term from beginning = T, =ar(k="1)-d

Let /be the lastterm of the A.P. and /I=a+(n—-1)-d

The A.P. in reverse order can be written as

Thus the required AP.is a, a+d, a+2d, ..., I-2d, 1-d, L

=11-d, ... a+2d, a+d a

k™ term from the'end of the given A.P.

Ty, =1+ (k=1 (-d)]=[a+ (n-1)d- (k- 1)d]
=at+n=-1-k+1)d=a+ (n-k)d

Adding (iyand (ii), we get

Required sum = Tk1 + Ti’,(2 =la+(k—1)d]+[a+ (n—kd]

=2a+[k-=1+n-k)d
=2a+ (n-1)d

()

.. (i)
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Which is independent of k.

Also sum of first and lastterms =a+ /=a+[a+ (n—1)d]=2a+ (n—1)d

Hence, the sum of first and last terms is independent of k.

S$68. (a) Since,

(b) Since,

$69. (a)

(b)

2n-3
T, = 2
ro2x1-3_ 1
4 4
r-2x2-3 _1
4 4
7 =2x3-3_3
4 4
ro2x4-3 5
4 4
Tn=(_1)n—1 '2n+1

T,=(=1'""".2""1=22=4

T2=(_1)2—1 ’22+1=—8
T,=(=1)°".2%""=16
T,=(1)*".2%""= —32.

_ =)
Tn - n?

G
T, = o =14

2 23 8
B G R
T = =
p 3° 27

4 4° 64
(=1)°" 1
T = =
5 5° 125
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(‘1 ° 111 3
T2= — 4] = —— = =
2 2 32 16 32
(1JT [ 1]“" 1 1 3
T3= — | 4| == = 4+ =
2 2 64 128 128
_ 1}9 [ 1]3_ 1 1 _ 3
T,=|=| +|—=| = + =
2 2 512 256 512
17" 1 1 3
Ts=|-| +|-5 =
2 2 1024 2048 2048

§70.t,=a, t,=b, f,=c = A+(p-1)D=
A+(@@-1)D=b
A+(r—-1)D=c

Now,
a@@-n+br-p)+te(p-q)=[A+(p-1)D](q-n+[A+(q—1)D] (r—p)
+[A+ (r—1)D](p—-q)

=Alg-r+r-p+p-ql+Di(p=D(qd-1
*@-N)(r-p+(r-1) (=9

= A(0) + D(0) =
$71. Here, S =n’pand S, =m’p
= g[a +t]=n’p
and % [a+t.]=m’p
= a+t =2np ()
= at+t =2mp ... (i)

Subtracting, we get
t —t =2(n—mp

= [a+ (n—1)d]-[a+ (m-1)d]=2(n—m)p
= (n=m)yd=2(n-m)p
= d=2p ... (iii)

From Eq. (i), we get
a+ta+(n-1)d=2np

— 2a+ (n—1)d=2np
2a+(n—-1)-2p=2np ... [From Eq. (iii)]
2a=2p = a=p
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S72.

S§73.

Now,

S, [2a+ (p—1)d]

N N|T

Let a be the first term and d be the common difference of given A.P.

We have to prove that

Now,

L, =

1

b= gl ]

n
E [tn+ 1 F th]

= g[a+nd+a+ (2n—1)d]

1 3n
= —.—2 -1
32 [2a+ (3n—1)d]

1
-3 (G + 6+ + L]

Let a be the first term and d be the common difference of given A.P.

Here, Sp =q, Sq =p

= 5[2a+(p—1)d]=q
and g[Za+(q—1)d]=p
= pl(2a—d)+ pd}=2q
and gl(2a—d) + qd] = 2p Subtracting, we get

(p—q) (2a—d) +/(p* - ¢)d = 2(q— p)
=  (p-qRa-d)y+(p-q)(p+q)d=-2(p=09)

= 2a—-d+ (pt+qd=—-2
+
Now, S,45= P2t 2a+ (p+ g= 1)l
_pPtgq
= 1-2
> (-2)
==(p+*q).

2p+ (p—1)-2P] = p’.

. (i)

... [From (i)]
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$74. Let a be the first term and d be the common difference of given A.P.

S,=0 :g[Za+(p—1)d]=

= 2a+ (p-1)d=0

. (D)

As sum of first p terms is 0, the sum of next g terms is same as the sum of first p + g terms.

+
Sy.q= P28+ (p+q -1)d]
pzq{2a+(p+q )( 1)} [From Eq. (i)]
_aq(p+q)
p-1
S§75. Here, Sp =Sq
= > 2a+(p-1)d]=7 [2a+(q-1a]

= 2a(p-q) *+[p(p—1)-q(g—1)]d=0
= 2a(p-q)+ [P’ - ¢1-(p—-q)ld=0

= 2a(p-q)+(p-q[p+qg-1]d=0

= 2a+ (p+q-1)d=0 ()
“PAq

Now, S, v = P o122+ (p+ g - 1)d]
=P ; 90 [From Eq. (i)]
=0.

S76. Let the four parts be' a—3d, a—d, a + d, a + 3dthen sum of four parts = 32
= (@a-3d)+(a—-d)+(a+d)+(a+3d)=32

— 4a3=32 = a=8
and (a—3d)(a+3d) _7
(a—d)(a+d) 15
a’-9d?> _ 7 64-9d> _ 7
= — =B =
a’—-d?> 15 64-d> 15
= d’=4 = d=%+2

Hence the required parts are 2, 6, 10, 14 or 14,10, 6, 2
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S§77.-- a=20, d=-4,and n""term=-176
T,=a+(n-1)d

= —-176=20+(n-1) (—4)

N (n—1)= -176 -20 _ 196
-4 4

= (n—=1)=49 = n=250

Hence the middle terms are 25" and 26".
T, =20+ (25— 1) (—4) = 20— 96 = — 76
T, =20 + (26— 1) (- 4) = 20— 100 = — 80

S§78. Since a, b, care in A.P.
2b=a+c ... (i)

1 1 1

, , illbe inA.P. if
(\/E+JE)(\/E+J5)\/5+\/EWI ein [

Now,

1 1 _ 1 ~ 1
(o +va) (b+ve) a+vb (e++a)
- Wb-va) _  (Je-+b)
(Ve +Va)Wb +e)  (Va+b)(e ++a)
(Vb —va) _ (Je -b) v i
= (\/5+\E) (\/§+\/E) = 2b=a+c .. (i)
Which is true by (i)
Hence, 1 L 1 areinA.P.

(Vb +c) (Ve ++a) Jalb

$79. Let a be the first term and d be the common difference of givenA.P.

Let S, = pn+ gn?

Then, S,_, =pn—="1)+gn-1)
a,= Sn_ Sn—‘l
=(p,+ 9,)* = {p(n = 1) + g(n - 1)}
Thus, a,=2q,+(p-q)

a,_,=2q(n-"1+(p-q)
d=a,-a, ;={2q,+ (p-qg)}-2q9(n-"1)-(p-q)
= 2q which is a constant.
Hence the common difference of the given A.P. is 2q.
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$80. Let a’(b + ¢), b’(c + a), c*(a+ b) are inA.P.

= b’(c + a) — a°(b + ¢) = c*(a + b) — b*(c + a)

= c(b? — @) + ab(b — a) = a(c® - b?) — b(c - b)

= (b—a)(ab+ bc+ca)=(c—b)(ab+ bc+ ca)
= b—a=c-b>b

= 2b=a+c

= a,b,careinA.P.

— a’b+c), b*c+a), c*a+b)arealsoinA.P.

$81. Given, S,:2,7,12,17, ..
Tooo = 2+ (500 —1)5 = 2497
S,=1,8,15,22, ...

= Ty = 1+ (300 —1)7 = 2094

Common difference of S, and S, are 5, and 7 respectively. Hence common difference of common
term series is 35.

A.P. of common terms is 22, 57, 92, ...

Let last term is 2094.
2094 =22+ (n—-1)35
= n=60.2

nis natural number

Then actual last common term
= 22+ (60 — 1)35 = 2062.

$82. Given, 2,5,8,11,... Ty,
T50=2+(60—1)3=179

Similarly,

Teo =3+ (50=1)2=101
Hence last common term < 101.
Now common difference of first A.P. is'3 and common difference of second A.P. is 2.

Hence, common difference of A.P. formed by common terms is L.C.M. of 3 and 2 which is 6. Also
common terms are 5, 11, 17, 23, ...

for lasttermlet 101 =5+ (n—1)6

= n=17

Total no. of identical terms = 17.
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$83. Let the number of sides of the polygon be n.
Then,
Sum of interior angles = (n — 2)n
Since, the difference between any two consecutive interior angles of the polygon is constant, its
angle are in A.P.
a=120°, d=5°

Now S =(n-2)-180°
= 2{2-120°+(n—1)5°}= (n—2)-180°
2
- 235N SN _ 4180°n —360°
2 2
= 5n°—125n+720=0
= n*—25n+144=0
=N (n-9)(n-16)=0
= n=9 or n=16

But when n = 16 we have last angle = {120 + (16 — 1) x 5} = 195" .which is not possible.

n=9
Hence the number of sides of the given polygon is equal to 9.
S$84. Given, a,=3, a,=3a,_,+2, forall n>1

For n=2, a,=3a,_1+2
=3a;+2=3x3+2=11

For n=3, a;=3a,+2=3x11+2=35
For n=4, ag=3a;+2=3x35+2=107
For n=5, ag=3a,+2=3x107+2= 323

Hence, the required sequence is
3, 11, 35, 1074823, .....
Corresponding series
=3+ 11+ 35+ 107 +323 + .....

S$85. Let a be'the first term and d be the common difference of given A.P.

S, =

NS

[2-1+(n—1)-1]=%[n+1] |: Sn=%[2a+(n—1)d]]
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S$86.

S87.

82=g[2-1+(n—1)-2]=g[2n]=n2

S, = g[z-1+(n-1)-3]= g[3n-1]

Now, S1+83=£(n+1)+g[3n—1]

IS N

(n+1+3n-1)=2n=28,

Lettheanglesbea—-3d, a—-d, a+d, a+3d.
Here, the common difference is 2d.
ie., 2d=10°

= d=5°
As, sum of all the angles in quadrilateral is 360°. We get
a-3d+a-d+a+d+a+3d=360° = a=090°

= a-3d=90°-3x5°=75°
a-d=90°-5°=85°

a+d=90°+5°=95°
a+3d=90°+3 x5°=105°
Hence, the angles are 75°, 85°, 95°, 105°.

Let a be the first term and d be the common difference of given A.P.
T,v1=2T,, 4

= a+pd=2[a+qd]

= a+(2q-p)d=0

= a=(p—-2q9)d

Now, T3p ., =a+3pd

= (p—2q)d + 3pd

=2(2p-q)d
2Tp+q+1 = 2[a + (p+q)d]
=2[(p—2q)d + (p + q)d]

=2(2p-q)d
From Eq. (i) and (ii), we get
T3p+1 = 2Tp+q+1'

[a,=a+ (n—=1)d]
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$88. We have,

1
(a1+32+33+a4+35)=z(ae+37+aa+39+a1o)

= (a,+a,+a;+a,+ag)= %{(a.,+a2+ ..+ag)—(a, +a,+ta;+a,+a)}
1

= S5 = —(Sip = Ss)
4

= 4S.= S,,— S

= 55, =S,
10

= 5xgx[2x2+(5—1)d]=7x[2x2+(10—1)d]

= 50(1 + d) = (20 + 45d)
= 5d=-30 = d=-6

8, ={2+(20-1)x (-6)} = a,,=—112
and Sy = 2y [2x2+ (20— 1) x (- 6)] = - 1100

)
$89. Let a be the first term and d be the common difference of given A:P.
: a; +a;+a;=11
= a+2d+a+4d+a+7d=11

= 3a+13d=11
= a+3d+a+d=-2
= =—1-2d

Putting the value of a from Eq. (ii) in Eq. (i)y'we get
3(-1-2d)+13d=M, = 7d=14

= d=2, a=-5
a,+agta,=7.

$90. Let a be the first term and d be the common difference of given A.P.

n
5@a+(n-0d) 5, 4

J@a+(n-na) 30F

Replace nby (2n-1)

_ 2a+(@n-2)d _ 5(2n-1)+3
28 +(2n-2)d"  3(2n-1)+4

- ()

... (i)
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_ a+(n-1d _ 10n -2
a+n-"1d 6n+1

putting n = 17 in equation (i), We get
_ (@a+(17-1d) _ 168
(a+(17-1d’) 103

S91. The given numbers are inA.P.

S92,

Therefore,

Let

e

2log, 2"+ 1) =log, (5 x 2"+ 1) + 1

2log, 2 [ +1) log, (5 x 2" + 1) + log, 2

Iog,_. (

I\J‘M M‘M

+1) log, (5 x 2* + 1)2

log, [2£+1J log, (10 x 2" + 2)
%+1 =10x2"+2
2
2=y
g+1 =10y +2
y

10y2+y-2=0 = (5y-2)2y+1)=0

o N
N =

y:

2" is always positive.

2= = x = log, (2/5)

ISR

x =log,2 -log,5
x=1-log,5

a=105,d=7,

a, = 994
994=a+ (n-1)d
994 =105+ (n—-1)7

The smallest and largest number of three digits:which are divisible by 7 is 105 and 994 respectively.
So the sequence of three digit numbers which are divisible by 7 is 105, 112, 119, ..... 994.
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= n=128

Now, required sum is

%[2a+(n—1)d]

%[z x 105 + (128 — 1) x 7]

= 70336.

$93. Let a be the first term and d be the common difference of given A.P.
Let the digits at ones, tens and hundreds place be (a—d), a and (a + d) respectively.

Then the number is

(@a+d)x100+ax10+(a—-d)=111a+99d
The number obtained by reversing the digit is
(@a-d)x100+ax10+(a+d)=111a-99d

(a-d)+a+(a+d)=15 .. (i)
3a=15 = a=3
and 111a-99d= 111a + 99d - 594
— 198d = 594 .. (i)
= a=5 d=3

So, the numberis 111 x5+ 99 x 3 = 852

S94. For FirstA.P.:
Let First term =.a,
Common difference’= d,
and Sn,1 = Sum of n terms

For Second A.P.:
Let First term = a,

Common difference = d,

and Sp, =:Sum of n terms
S

Given, o Sn+4
Sﬂz 9n+6

7-1(_13) - a1+1?d1

Required to find
T, 8 +17d,
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S$95.

$96.

gpa+{n—ﬂ¢]

We have, - = gn+;
Sar(n-nd] "7
or 2a,+(n-1)d, _5n+4
2a,+(n-10d, 9n+6
n-1
a1+( 2 ]d1 5n + 4
of n-1). 9n+6
az+(—]d2
2
Taking n-l_ 47
2
or n=34+1=35
We have, a, +17d, _ 5><35+4:179‘
a,+17d, 9x35+6 321
Let a be the first term and d be the common difference of given A.P.

Given, Te=5k+ 1
T,=5x1+1=6
T,=5x2+1=11

T,=5x3+1=16
T,=5x4+1=21

Now, a==6
d=11-6=5
n
Thus, S, = E[Za+(n—1)d]

=gpx6+m-nwn

=gn2+5n—ﬂ

2
= Misn 723050
2 2 2

Let a be the first term and d be the commen difference of given A.P.
Given: AP 25,22, 19, ...

Here, S, =116
a=25
d=22-25=-3
iLe., Lastterm =T,
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S97.

Now, S, = g[za +(n-1d]

or 116 = §[2x25+(n—1)(—3)]
or 232=n[50-3n + 3]
or n[53 -3n]= 232
or 3n-53n+232=0
or 3n° —29n—24n+232=0
or n(3n-29)-8(3n-29)=0
or (3n-29)(n-8)=0
or n=8 as neN
Now Lastterm=T,=a+(n-1)d
or Ts=25+(8-1)(=3)
=25-21=4.
Let a be the first term and d be the common difference of given A.P.
Here, a=-6
= _ﬂ_(_6)=__11_|_6
2 2
< -H+t2 1
2 2
Let n be the number of terms so that
S,=-25
Since S, = g[2a+(n—1)d]
or _25= D 2~y + (n—1) x L
2| 2
or _25="1 _12+_n—1}
2| 2
or 5= N —24+n—1}
2| 2
or ~25=1 = 25
2 2
or -100=n(n-25)
or n’-25n+100=0
or (n=%5)(n-20)=0
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or

n=5 or n=20

Both values of n give the required sum.

$98. Let a be the first term and d be the common difference of given A.P.

The numbers between 100 and 1000 which are multiple of 5 are 105, 110, 115, ..,

Now,

and
Since,

or

or

or

Now,

a=105
d=110-105=5

1=T,=995
T,=a+(n-1)d
995=105+(n—-1)5
995-105=(n-1)5

(n—1)=%=1?8

n=178+1=179

E[aH]:@
2 2
%x1100=179x550 = 98450,

S, [105 + 995]

$99. Let a be the first term and d be the common difference of given A.P.

Here,

Now,

Let
Therefore,

or
or
or

or

We have,

or

S,=1+3+5+7+ ... +2001
a=1
d=3-1=2, [=2001
t, = 2001
a+(n-1)d=2001
1+ (n-1)(2) = 2001
2 (n-"1)=2000
n-—1=1000
n=1001

n
S,=—[a+}
2[ ]

81001 = % [1 + 2001]

= 1(;_ﬂ[zooz]

= 1001 x 1001 =1002001.

995.
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S100Given, a=-1, a,= -1, nx=2
n
_ _a, -1
For n=2, a,= —=—
2 2
1
For n=3, 33=i=_2=_1
3 3 6
1
For n=4, a4=3:_6=_i
4 4 24
1
For n=5, ag= 24— 24 __ 1
5 5 120
Hence, first five terms are
111
27 6 24" 120

and the series is

2) \6 24) \120) 2 6 24 1200

$1012 digit numbers when divided by 4, yielding 1 as remainder are 13,17, 21, ..., 97

Now, a=13
d=17-13=4
Let T,=97
= a+n-1)d=97
or 13+ (n-1)4)=97
or (h—1)x4=2584
or n-=1s21
or n=22
Now, Sy = g[a +1]

S,y = %{1%97)

11.x 110=1210.
$102.The numbers between 200 and 400 which are divisible by 7 are 203, 210, 217, 224, ..., 399
Here a=203
d=7
I=T,=399
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or

or

or

or

or

T,=a+(n-1d
399=203+(n-1)7
399-203=(n-1)7

196=(n-1)7
(n_‘l):@ =28
7
n=28+1=29

i.e., there are 29 numbers between 200 and 400 which are divisible by 7.

Now,

or

n
S, = E(aﬂ’)

% (203 + 399)

Sh

= §x602
2

=29 x 301 = 8729.

S$103.L et three numbers in A.P. be

or
or

or
or

or

or
or

a-d, a, a+d.
Theirsum=(a—d)+a+(a+d)=24

3a=24
a=8
Their product = (a—d) (a) (a + d) = 440

a(a’ - d? = 440
8 (64 — d)? = 440

440

64 —d%= 55

d>=64-55=9
d=+3

Hence, the numbersare 8-3,8,8+30r8+3,8:8-3,/e.,5,8,110r 11, 8, 5.

$104. et a be the first term and d the common difference of an A.P.
Now, we wantto prove that

Tm+n+ Tm—n =2Tm

LHS.=Th:n* Thohn
=[a+t(m+n-1)d]l+[a+ (m—n—-1)d]
=2a+(m+n-1+m-n-1)d
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=2a+(2m-2)d
=2[a+ (m—-1)d]

=2T7,=R.H.S.
S§105(i) Here, a,=2n+5
Substituting n=1, 2, 3, we get
a=2(1)+5=7, a,=09,
Therefore, the required terms are 7, 9 and 11.
. n-3
(i) Here, a,= y)
Thus, a1=1_3=—1, az=—1
4 2 4
Hence, the first three terms are —%, —% and 0.
$106Given, S,=3n%*+5n
S;=3(1)%+5x1=8
= T1 =8
S,=3(12)°+5x2=22
Thus, T, +T,=22
or 8+ T,=22
or T,=14
Now, a=8,
d=14-8=6
As T,= 164
or a+(m-1)d=164
or 8+ (m-1)(6)= 164
or 8+6m~6=164
or 6m = 162
or m = E =27
6
Hence, m = 27.

sj'm'Since, a(1+1],b(1+1],c(1+1] are inA.P.
b ¢ a b

c a

ac+ab ab+bc cb+ac .
, , are inA.P.
bc ca ab

az = 11
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ac + ab ab + bc bc + ac
+1, +1,
bc ca ab

(adding 1 to each term)

+1arealsoinA.P.

ac+ab+bc ab+bc+ca bc+ac+ab

= ) , are alsoin A.P.
be ca ab
= iii are also in A.P.
bc ca ab
(Dividing each term by ab + bc + ca)
= abc , abc, abc are alsoin A.P.
bc ca ab
(Multiplying each term by abc)
= a, b,carein A.P. Proved.
$108We have, a; =1

az=a1+2=1+2=3
a;=a,+2=3+2=5

ag=az;+2=5+2=7

ag=a,+2=7+2=9

Hence, the first five terms of the sequence are 1, 3, 5, 7 and 9«Hence, the corresponding series

is1+3+5+7+9+ ...
$109Given, a=1
Let the first four terms of the A.P. be
a,atd a+2d,a+3d, ... T,

Now, a+(@+dy+(a+2d)+ (a+ 3d)y=156
or 4a ¥6d= 56
or 2a+ 3d=28
and T, +T,_1+ T, 20+t T,_5=112

[a+ (n="1)d]+[a*(n-2)d]+[a+ (n-3)d] +[a+ (n—-4)d] =112
4a+4nd-10d =112
2a+ 2nd - 5d = 56

2a+3d=28
2x11+2nd-5d=56
2nd—-5d= 34
2a+3d=28
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2x11+3d=28

3d=6
d=2
= 2nx2-5x2=34
or 4n =44
= n=11
Hence, the number of terms are 11.
$110Given that

(@ + b’ +c?)p?—2(ab+ bc+cd)p + (b>+ c® +d?) <0 ()
But L.H.S.. = (a?p? — 2abp + b?) + (b?p? — 2bcp + ¢?) + (c?p? — 2cdp + d?),
which gives (ap—b)? + (bp—c)*+ (cp— d)* <0 .. (ii)

Since, the sum of squares of real numbers is not negative, therefore, from Eq. (i)-and (ii)

we have, (ap— b)Y+ (bp—-c)>+ (cp—d)*= 0
or ap—-b=0, bp—c=0, cp—-d=0
b ¢ d

This implies that —=—=—=

P a b c P
Hence, a, b, cand d are in G.P.

S111.

| et ab+ac’ bc+ba,ca+bc arein AP,

be ca ab

b b b

a +C), (c+a)’c(a+ )areinA.P.

bc ca ab

- b(c+a) a(b+c) _c(a+b) b(c+a)
ca bec ab ca
. b*(c +a)-a’(b+e) 5.c’(a+b)-b*(c+a)
abc abc

= b%c + b%a = a’b= a’c = ¢’a + ¢’b — b’c'= b’a
= (b’c — a’e)* (b%a — a’b) = (c’a — b%a) + (6°b — b%c)
= c(b?=a?) + ab (b - a) = a(c®* —b% + bc(c— b)
= (b—a)(cb+ca+ab)=(ec—~b)(cb+ca+ ab)
= b—a=c-b
— 2b=a+c

a,b,careinA.P.

Hence, the problem.
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S112

S113

Let abe the first term and d be the common difference of given A.P.
S, _m?
Here, —* = —-
S, n?
m
?[Za +(m —1)d] _m?
= p = —
5 [2a+(n-1a] n
2a+(m-10)d _ m
= ool S A B
2a+(n-1)d n
= m[2a + (n—1)d] = n[2a + (m—1)d]
= 2m—-nja=(m-nd = d=2a
Now, fn _a+t(m-1d

t  a+(n-1d

a+(m-1(2a) _ 2m-1
a+(n-1((a) 2n-1’

Let Sn=%[23+(n—1)d1; S;=%[2A+(n—1)d]
S, _ Tn+1
Now, — =
S, 4n+27
"2 1)d
N E[a+(n—)]= 7n +1
g[2A+(n—1)D] 4n +27
N 2a+(n-1d _ 7n+1
2A+(n-1)D . 4n+27
n -1
at 2 v _ Tn+1
= o= ol
A+n D 4n + 27
2
We have to find the ratio of the 11" term, iie; a+10d
A+10D

From(i)“T'1 =10 = n=21

a+10d _ 7(20)+1 _ 148
A+10D 4(20)+27 111
Hence, the ratio of the 11th terms is 148 : 111

=
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Sl14Here, t =a, t,=b, t=c

p q r
= §[2A+(p—1)D]=a
= g[2A+(q-1)D]=b
= %[2A+(r—‘l)D]=c

Now, Z(g-r)+2(r-p)+(p-q)
p q r

- (q_r)-£[2A+(p—1)D] + ﬂ.g[g,q_;.(q_*])o] + M.i[z,q +(r-=1)D]
p 2 qg 2 r 2

=Alg-r+r-p+p-ql+ g[(p—‘l)(q—w(q—1)(r—p)+(r—1)(p—q)]
— D —
= A(0) + E(O) =0.

S115/] et A be the first term and D be the common difference of given A.P.
Here, t,=a, {,=b

= A+(p-1)D=a (D)
A+(q-1)D=b . (i)
Subtracting Eq. (ii) from Eq. (i), we get
(p-q)D=a-b
= D= ﬂ
P-g

Adding Eq. (i) and Eq. (ii), we get
2A+ (p+qg-2)D=a+b

= 2A+ (p+tq=1D=a+b+D
_ a-b
2A+(p+G—1)D=a+b+ ... (iii)
p-q
+
Now, S,.q= %[zm(mq-nn]
=p+q{a+b+a_b] [from (iii)]
2 pP-q

Sii6Here, t, =a, t,=b, t =c¢, d=t,-t,=b-a, t =a+((n-1)d
= c=a+((n-1)(b-a)

= c—a=n-1)(b-a)
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= n-=1=

b-a
N n=c—a+1=c—a+b—a

b-a b-a

_ b+c-2a
b-a

n n n n

Now, Sn= E[a"'tn] [ Sn=5(81+an)=5(82+an 1)="'=E(ak+an k|1)

_ (b+c-2a)(a+c)

2(b - a) k= N

s117The given A.P’sare (1,2,3,..),(2,5,8,...),(3,8,13,..) ...(m, 3m—=1,5m -2, ...)

- S1=g[2-1+(n—1)-1]

Sz=g[2-2+(n—1)-3]

83=g[2-3+(n—1)-5]

S = g[z-m+(n—1)(2m—1)]

= S +S5,+§5;+..+S

=g[2(1+2+3+...+m)+(n—‘1){1+3+5+,,,+(2m_1)}]

=f%zlﬁgﬁiﬂ44n_1yﬂ%1+2m_nJ
2 2 2

< 2 Im(m + 1) + (0= e
= %(mn+1).

S118. 1 1 y
\/a_1+\/g+‘/g+\/g+...+——m
Ja, —a, Jas —a, Ve, —\a, .
R N o N N N o S A N O NN
_J_'\f' J_ J_' YA —a b d=a—a=a-a=_]

a, - a,—a,_,
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= %[(\/a_z_\/a+\/g—\/€)+...+(\/€—«}an-1)]

:l — .@4_\/3_1: a”_a‘
d[‘/a_" val Ja, +\a,  dla, +4/a]

_a+t(n-1d-a [ t=a+(n-1)d]

d[JaT+JaT]
n-1

\/7 \F a ++a,

S119.1 et a be the first term and d be the common difference of given A.P.

1 1
Here, = L t, = -
1
= a+(m-1)d=—
n
1
at(n-1)d=—
m
Solving the equations, we get
a= L , d= L
mn mn
Now, S = @ [2a + (mn~ 1)d]

_mn| 2 +mn—1 _ mn+1
2. mn-  mn 2
$120\We have, d=a,-a,=a;—a,~..=a,—a,_,.
From L.H.S.
sin d[cosec a, cosec a, # cosec a, COSecC a, +.... + cosec a,_, cosec a,]
sind sind sind
. — +— ——+... .
sing, sina, sing, sina, sina,_,sina,

sin(a, —a,). 'sin(a, — a sin(a, —a,_,)
.(2,1)4‘.(3.2)4‘---4‘. n .01
sina, sina, sina, sina, sina,_, sina,

sin a, cos a, — cos a,sina, sina, cos a, —Cos &, sin a,
+ +
sin a, sin a, sin a, sin a,

sina, cosa, ,—cosa,sina, |,

+ . .
sina,_,-sina,
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= (cot a, — cot a,) + (cota,—cot a,) + ... + (cota, , —cot a,)

= cot a, — cot a,. R.H.S.

Ss121let G,=(1), G,=(2,3,4), G;=(5,6,7,8,9)
Number of terms in G,, G,, G,, ... are 1, 3, 5, ... respectively.

= The number of terms in G, willbe 2n—1 = N.

Now, tof G,=1=1+(1-1)
tof G,=2=1+(2-1)
t,of G;=5=1+(3-1)

t,of G,=10=1+(4—1)
Hence, t,of G, =1+ (n=1)>

=n*-2n+2=A
Hence, the sum of the terms in the n™ group.

= %[2A+(N-1)D]

= 2n2_1[2(n2—2n+2)+(2n—1—1)-1] [ D=1]

=2i;1p¥—2n+ﬂ

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

=2n° - 3n%*+ 3n=1

=+ =3n"+*3n-1)

=n’+ (n=1)°
= (n=1)%+n’,
$1222°% b? c? are inA.P.
2b% = @* + ¢? ... (i)
(a) Now, L L 1 willin in A.P.

b+c' c+a a+b

1_1=1_'I
c+a b+c a+b c+a

b-a _ c-b
(c+a)(b+c) (a+b)(c+a)

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 42



b-a c-b

- =
b+c a+b

= b? — &’ = ¢* - b?

=N 2b% = a% + ¢?, which is true from (i)

= 1 1 1 are inA.P.

b+c'c+a a+b

b) Now, -2 2 _C LilbeinAP.
b+c c+a a+b
p b  a _ _Cc b
c+a b+c a+b c+a
b(b+c)—alc+a) _ c(c+a)—b(a+b)
(c+a)(b+c) (a+b)(c+a)
- (b* —a*)+c(b-a) _ (c*-b*)+a(c-b)
b+c a+b
N (b-a)b+a+c) _ (c-b)(c+tb+a)
c+b b+a
b-a _c¢-b
= =
c+b b+a
= b*—a*=c* - b°
= 2b% = a? + ¢ which is.true from (i)
Hence, a b are in A:P.

b+c' ' c+a a+

S123(a) Here, a=1, d=3, S,=4690

n

S = g-[Qa+(n—1)d]

= 590=g[2(1)+(n—1)3]
= n(3r—1)=1180 = 3n*<n-1180=0
= n=20,—@
3
= n=20 [ neN]

(b) Here, a=20, d=-2, S, =0

S, = g[za+(n—1)d]
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(c)

(d)

S124(a)

(b)

= = gtz(zown-m-z)]
= 0=n[21-n]

= n=0,21

= n=21 [ neN]

Here, a=16, d=-2, §, =60

n

S = g[Za+(n—1)d]

= 60=g[2(‘16)+(n—1)(—2)]
= 60 = n[17 —n]
= n°-17n+60=0 n=5,12

The sum of the first five terms is 60 and the sum of next seven terms is zero this'is the
reason to get two values of n.

Here, a=54, d=-3, §,=513

S = g[2a+(n—1)d]

= 513 = 2[2(54)+(n—1)(—3)]

= 1026 = n[111 - 3n]
= 3n°=111n+1026=0
= n°—37n+342=0

= n=18,19
Here, S;3=9513,{,=0, S;q= S;5+.t;g="S,5 Which is the reasonto get two values of n.

Here, a=5, d=8, =189
t =a+(n=1)d = 189=5+(n-4)8) = n=24

Now, S,

g[a+ t]= %[m 189] = 2328

Here, a=6, d=4,"t =106
t =a+(n-1d = 106=6+((n-1)4) = n=26
Now, S =g[a+tn]=§[6+106]=1456

Here, ' a=1, d=1, t =n
n(n+1)

n n
S =—la+t]=—-[1+n]=
2[ ol 2[ ]
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2 3 n

a a a
d) loga+log— +log— +...+lo
(d) log g--+log > 9 o=

=loga+[2loga—logb]+[3loga—2logb]+...+[nloga—-(n-1)log b]

=[loga+2loga+3loga+..+nlogal-[logb+2logb+..+(n—1)log b]

=loga[1+2+3+...+n—-logh[1+2+3 ...+ (n—-1)]

_ n(n+1)| _nn-1)

= oga logb
5 g g

g[(n+ 1)log a— (n— 1) log b]

g[n(log a—log b) + log a + log b]

n
2

[n log % +log ab] :

S125. Sum=(2+4+6+..+100)+(5+10+ 15+ ... +100)
-(10+20+30+ ... +100)
Sum=8;+S,- S,

For First Series: a=2,
d=2,
T, =100
T,=a+(n-1)d

100=2+ (n—1)2

98=(n—1) x2
2n-2=98
2n = 100
= n="50
50
Thus, Sep = ) [2 +100] = 50% 51 = 2550.
For Second Series: a=>5,
d=5,
T, =100
Therefore, a+(n-1)d="100
5+((n-1)x5=100
5n =100
— n=20
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Thus, Sy = %[5+100]=10x105=1050.

For Third Series: a=10,
d=10,
T, =100
Therefore, at((n-1)d=100
10+ (n-1)x10=100
10n =100
— n=10
10
Thus, 810=?[10+100] =5 x 110 = 550.
Hence, Required sum = 2550 + 1050 — 550 = 3050.
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- SMART ACHIEVERS

VERS Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Arithmetic Mean NCERT

Date: 12/10/2021
QL. If % is the A.M. between a and b, then find the value of n.

a '+b
02. Insert 6 arithmetic means between 3 and 24.

Q3. a, b and c are three numbers in A.P. If x is the arithmetic mean of a and b and y is the
arithmetic mean of b and c, then prove that the arithmetic mean of x and y is b.

Q4. After inserting x A.M.’s between 2 and 38, the sum of the resulting progression is 200.
Then find the value of x.

Q5. Ifa, a,, a,, a,, a; and a, are six arithmetic means between 3 and 31, then find the value of
a;—a;and a, + a,.

Q6. Insert: (i) 3 arithmetic mean between 2 and 10; (ii) 4 arithmetic mean between 1 and 16;

and (iii) 5 arithmetic mean between 3 and 27.

Q7. Ifthe A.M. between p™ and g™ terms of an A.P. be equal to the A.M, between the " and s
terms of the A.P., show thatp+ g=r+s.

Q8. If13A.M.’s are inserted between 52 and 17, then find the number of A.M.’s. Which contains
integral values?

Q9. If m A. M.'s. are inserted between 5 and 181 in such-a way that 11" A.M. is 93, then find
the value of m.

Q10. n arithmetic means are inserted between 3 and 17. If the ratio of the last and the first
arithmetic mean is 3 : 1, then find the value.of n.

Q11. Insert 6 numbers between 3 and 24 such that the resulting sequenceis an A.P.

012. Insert 5 arithmetic means between4 and 22.

Q13. Between 1 and 31, m numbers-have been inserted in such a way that the ratio of 7" and
(m = 1)" numbers is 5 : 9. Find.the value of m.

Q14. Show that the sum of n arithmetic means between two numbers is n times the single
arithmetic mean between them.

Q15.If a,, a,, ....., @, are arithmetic means between'a and b, then find the value of 2 Zn:.ai-

i=1

Q16. If n arithmetic means are inserted between 20 and 80 such that the ratio of first mean to
the last mean is 1 : 3, then find the value of n.

Q17. Find the A.M. between
(i) 6and12 (i) S5and 22
(iii) (cos 0 + sin 0)? and (cos 6 — sin 0)>  (iv) (x+ y)’>and (x - y)®

Q18. Insert 8 A.Ms. between 2 and 29. Also, verify that the sum of these 8 A.Ms. is equal to 8
times the A.M. between 2 and 29.
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Nurturing Success...
MATHEMATICS - Xl | Arithmetic Mean NCERT-Solution
Date: 12/10/2021
S1. a+b
We know that A.M. between aand b = 5
= 611 b - = ath [Given]
a~'+p" 2
= 28" +2b"=a"+ab" "'+ a" b + b"
= a’—a~'b=ab™" - p"
= a™(a-b)=b""a-b)
= g™ = pT [+ a=#b]
n-1 0 0
a _ a a
= — =1=| = = =
3 =) (&)

= n-1=0 = n=1

S2. lLet A, A, A, A, A, A;besixA.Ms. between 3 and 24.
3,AL A, AL A, AL Ag, 24 arein AP
We have T, =24 = 3+B8=1d=24 [ T,=

= 3+7d=24 = d=3
A =a+d=3+3=6
A=A +d=6+3=9

A=A, +d=9+3=12
A sA,+d=12+3=15

A=A, +d=15+3=18
A=A, +d=18+3%21

x is the arithmeticmean of aand b = x = asz

y is the arithmetic meanof band ¢=y= b%
a+b N b+c
X+y _ 2 2 _a+2;b+c_4_:‘J_Jb
2 2 4 4

a+1(n—-1)d]
(@=3)
()
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S4.

S5.

S6.

[ a,b,careinA.P.=>a+c=2b]

Hence, the arithmetic mean of x and yis b.

Leta,, a,,..., a,be the xA.M.s. between 2 and 38.
The sum of these x A.M.s. = x x (Single A.M. between 2 and 38)

2+38

= (a1+a2+...+ax)=x[ ]zZOx.
Now, the resulting progressionis 2, a,, a,, ... a,, 38.

We have:2+a,+a,+...+a, +38=200

= a,+a,+. +a =160

= 20x =160 = x=8.

Let a be the first term and d be the common difference of given A.P.

a,, a,, a,, a,, as, a, are six arithmetic means between 3 and 31

= 3,a,,a, a, a,, a; a; 31are A.P.

Let d be the common difference of this A.P. 31 is the 8" term of the A.P.
[Note; 13 term of the A.P. is 3]

ie, t,=31 = 3+7d=31 = d=4.
Now, a,=3+d=3+4=7,

a, = 3+5d= 3+ (5)4) = 23
and a, =3+ 6d= 3+ (6)4).=2"%

a;—a;,=27-23=4anda;+a,=7+27 =34

(i) Letthe mean be M,, M,, M,
= 2,M,, M,, M, 10 are in A.P.

— M, =2+,

M, =2+ 2d,

M, =2+3d, 10=2+4d
= 4d=8 = d=2
— M, =4, M,=6, M3=8.

(i) Letthe meanbe M,, M,, M,, M,
= A, M, M,, M;, M,, 16 are in’A.P.

= M, =1+d,
M, =1+ 2d,
M, =1+3d

© a, is the B term]

¢ 8, is the' 7" term]
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S7.

S8.

S9.

M, =1+4d
16=1+5d = 5d=15

d=3

M, =4, M,=7, M,=10, M,=13.

u v U

(iiy LetM,, M,, M,, M,, M, be the means
= 3, M, M,, M,, M,, M, 27 are in A.P.

- M, =3+d,
M, =3+ 2d,
M, = 3 + 3d,
M, =3 +4d

M, =3+5d, 27=3+6d
= 6d=24 —= d=4
= M, =7, M,=11, M;=15  M,=19, M,=23

Let a be the first term and d be the common difference of given A.P.
AM.oft,and {,=A.M.of {.and {..

f— %(tp+fq) = %(tr +ts)

= b+t =ttt

= [a+(p—1)d+[a+(g—1)d]=[a+(r—Nd]+ [a+(s—1)d]
= (p+qg—2)d=(r+s=2)d

= ptqg=rt s

LetA,, A,,...A,;bethe 13A.M.s. between 52 and 17.
Then, 52, A, A, ......, A, 17 areinAP.

Let d be the common difference of this A.P.

1%term = a =52 and 15" term = t,, = 17.

Now, =17 = a+14d=17 = 52+14d=17
. g=17252_ 5
14 2

Clearly A,, A,, Ag, Apand A, are the A.M.s. with integral values.

Let a be the first term and d be the common difference of given A.P.
Letm AM.s. x,, X,,.....x,, be inserted between 5 and 181.
Then 5, x,, x,,......, X,, 181 form an A.P.
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This A.P. has first term, a =5, (m + 2)" term = ¢, , = 181 and 12" term = ¢,, = 93.
[+ 93isthe 11" A.M]

Let d be the common difference of this A.P.

Then, t, =93 = 5+11d=93 = d=8.
And t,.,=181 = S5+ (m+2-1)d=181
= 5+8m+1)=181 = m=21.

$10. Let x,, x,,.....x, be nA.M's between 3 and 17.

Then, 3, x,, X,,...., X,, 17 are in A.P. Let d be the common difference of this A.P.

Then, x,=17—-dand x, =3 + d.

Now, X o3 o 17=d 3 17-d=3Q+d) = d=2.
X, 1 3+d 1

Now, t,,=17

= 3+(n+1)d=17 = 3+n+1)2)=1 = n=6

S11. Let Ay, Ay, A3, A, A5 and Ag be six numbers between 3 and 24 such that3, A;, A,, A,, ..., Ag, 24
areinA.P.

Now let d be the common difference

Here, Ts =24
a=3
or at+t(8-1)d=24
or 3+7d=24
or 7d=21
= d=3
Thus, Aisa+d=3+3=6

A =a+2d=3+2x3=9
A;=a+3d=3+3x3=12

As=a+4d=3+4%3=15
As=a+5d=3+5x3=18
As=a+6d=3+6x3=21
Six numbers between 3 and 24 are 6,9, 12, 15, 18 and 21.
S$12. Let a be the first term and d be the common difference of given A.P.
a=4 Let the last term be 22
1=22 We have to insert 5AM'’s.

The AP is of seven terms (5 terms + first term + last term)
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n=7
I=a+(n-1)d = 22=4+(7-1)d = 18= 6d = d=3
1"AM=a+d=4+3=7

2Y%AM=a+2d=4+(2)(3)=10

39AM=a+3d=4+ (3)(3)=13

A"AM=a+4d=4+(4)(3)=16

5"AM=a + 5d =4 + (5)(3) = 19.
S$13. Let the m numbers be

AL Ay As LA,
Therefore 1, Ay, Ay, As, ..., A 3T arein ALP.

a=1
Tmeo =31
= at(m+2-1)d=31
or 1+ (m+1)d=31
or d= 30
m+1
Thus, A, =a+T7d
=1+7{ 30}
m+1
_ m+1+21Q
m.+1
_ m4 211
M1
Also, An_p=a+(m-1)d
=1+(m-1) 30
m +1

m+1+30m-— 30

m+1
_ 31m=29
o m 4+ 1
Given, A
A, . 9
m+211
or _m+1 _ 5
31m-29 ¢
m+1
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m+ 211 5
or T =2

31m-29 9
or 9m + 1899 = 155m — 145
or 9m —155m=-145-1899
or —146m = -2044
or m = % =14

146
Hence, m =14,
S14. a+b

Let A be the single A.M. between aand b, then A= 5

a+b
LetA,, A,,..... A bethe nA.Ms. between aand b, then A = CH

Let d be the common difference of A.P. Here,

T.,=b
= a+(n+2-1)d=b [« T,=a+(n-1)d]
b-a .
= a+t+(n+1)d=»>b = d= (1)
n+1
- _ _ b—a N
A=T,=a+(2-1)d=a+d=a+ (i)
n+1
A2=T3=a+2d=a+2[b_a]
n+1
An=Tn+1=a+nd=a+n(i1ﬂ ... (iii)
SumofnAMs. =A/+ A, + A+ ..+ A
=N [ S —E(a+1)]
= (A +A) $ 8 =5
n -a b-a "
= —|a+ +a+n [From (ii) and (iii)]
21 n+1 n+1

= Moar(n+ 1)[’!’;3]}
2 n+1
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NS

2

= Sum of nA.Ms = nA [From (i)]

[2a+b—a]=g[a+b]=n[a+b).

Hence, the sum of n A.Ms. between a and b is equal to n times the A.M. between a and b.

$15. Since, a,, a,,......a, are the n arithmetic means between a and b.
= a,a, &, ....,a, bareinAP.

Let d be the common difference of this A.P.

bis (n + 2)" term of this A.P.

ie.b=a+(n+2-1)d = d=[b_a]
n+1

Now, 2 > a,=2(a,+a,+..+a,)
i=1

2{%{2&1 +(n- 1)d}} =n{2(a+ d)+ (n + 1)d}

.’ a,,8,....,a,isan A.P. of n terms having first

term a, =a+ d and.common difference d = (b — a]

n+1
n{2(3+b_aj+(n—1)[b_aJ}>
n+1 n +1

n 2na+2b +(n=10)b—-(n-1)a
(n+1)

{(n +1)a+(n+1)b

) }zn(a+b).

$16. Let a be the first term and:d be the common difference of the given A.P. Then,
a = 20 =first'term,

1= 80.= last term

No. of AM's= n
N=n+2

Let common difference = d,

I=a+(N-1)d
80=20+(n+2-1)d
- 60= (n+1)d
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60
n+1

d=

N0

firstmean=a+ d=20+d, lastmean=a+ nd=20 + nd

Ratio=1:3, 20%9 -1 300+d)=20+nd,
20+nd 3

60+ 3d= 20+ nd

40 =nd - 3d, 40 = d(n - 3), g= -2

Equating (i) and (ii), we get

60 _ 40
n+1 n-3
= 60(n-3)= 40 (n+1),
= 60n—-180= 40n+40
= 20n=220
- 220,
20

a =first term = 2,

/= lastterm =29, No.of AM.'s =11.
Hence, n=11.

S§17.
(i) We know that A.M. between aand b = a+b

Hence, A.M. between 6 and 12'= & +212 =9

(i) We know that AM. betweefia and b = 22

Hence, AM. between5.ahd 22 = >+ 22 =435

(i) We know that A:M. between aand b = A

a=(cos 0 + sin 0)? = cos’0 + sin0 + 2sin 6 cos O
=1+ 2sin6cos 6

b = (cos 0 — sin 0)°

cos?0 + sin?0 — 2 sin 0 cos 0

1-2sin0cos 0

... (i)
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_a+b _1+2sinbcosd+1-2sinbcosd 2 _
2 2 2

AM 1

(iv) We know that A.M. between aand b = a+b

(X + ¥+ (x=y? =2 + ¥

X+y) +(x-y)
2

A.M. between (x + y)? and (x — y)? = (

2 2
= 2_x;y = X+ )

$18. Total no. of terms in AP = 2 + 8 = 10 (one first terms + one last term + no. of AM’s)
n=10, I=a+(n-1)d,
29=2+(10-1)d,

27=9d. d=3
1IM"AM=a+d=2+3=5
2YAM=a+2d=2+6=8

39AM=a+3d=2+9=11
49AM=a+4d=2+12=14
5"A M=a+5d=2+15=17

B"AM=a+6d=2+18=20
T"AM=a+7d=2+21=23
8"AM=a+8d=2+24=26

Sumof 8A.M’s = 2[23 +(n—-1)d]= 2[2 x5 +(8 — 1)3] =4[10+21=4x31=124 ..(0)
A.M between 2 and 29
: 2+29 ﬂ
2 2
. \ 31 ..
8 times this A.M. = 8x5=4x31=124 . (i)

From Eq. (i) and (ii), we get
Sum of 8 AM's = 8 x (A.M. between 2 and 29).
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MATHEMATICS - XI | Word Problems on Arithmetic Progression NCERT

Date: 12/10/2021

Q1. A man starts repaying a loan as first installment of Rs. 100. If he increases the installment
by Rs. 5 every month, what amount will he pay in the 30" installment.

Q2. The income of a person is Rs. 3,00,000 in the first year and he receives an increase of
Rs. 10,000 to his income per year for the next 19 years. Find the total amount, he received
in 20 years.

Q3. Two cars start together in the same direction from the same place. The first goes with
uniform speed of 10 km/h. The second goes at a speed of 8 km/h in the first hour and
increases the speed by 1/2 km each succeeding hour. After how many hours will the
second car overtake the first car, if both cars go non-stop.

Q4. The gate receipts at the show of “Baghbaan” amounted to Rs. 9,500 on the first night
and showed a drop of Rs. 250 every succeeding night. If the operational expenses of the
show are Rs. 2,000 a day, find on which night the show ceases to be profitable?

Q5. A person buys National Savings Certificates every year of value exceeding the last years
purchase by Rs. 100. After 5 year he find that the total value of the certificate is Rs. 5250.
Find the value of the certificates purchased by him:

(i) in the 1% year (ii) in the 9" year.

Q6. The ages of the students of a class form an A.P. whose common difference is 4 months.
If the youngest student is 8 years old and the sum of the ages of all students ofthe class
is 168 years, find the number of student in the class.

Q7. A man deposited $ 10000 in bank at the rate of 5% simple interest annually. Find the
amount in 15" year since he deposited the.amount and also calculate the total amount
after 20 years.

Q8. The gate receipt at the show of “Rain-Coat” amounted to Rs. 6,500 on the first night and
showed a drop of Rs. 110 every succeeding night. If the operational expenses of the
show are Rs. 1000 a day. Find‘on which night the show.ceases to be profitable.

Q9. A man buys a car for Rs."3,00,000.He pays Rs. 1,50,000 in cash and agrees to pay the
balance in yearly installments of Rs. 10,000 plus 10% interest on the unpaid amount, find
the total amount he paid for the car.

Q10. A manufacturer of radio — set produced 600 units in the third year and 700 units in the
seventh year. Assuming that the production uniformly increases by a fixed number every
year, find
(a) the'production in the first year (b) the total production in 7 years.

Q11. The sides of a right-angled triangle are in A.P. show that the sides are in the ratio 3:4: 5.

Q12. On the first day strike of physicians in a hospital, the attendance of the O.P.D. was
750 patients. As the strike continued the attendance declined by 50 patients every day.
Find from which day of the strike the O.P.D. would have no patient.
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Q13. 150 workers were engaged to finish a job in a certain number of days, 4 workers dropped
out on the second day, 4 more workers dropped out on the 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.

Q14. 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.

Q15. A farmer buys a used scooter for $12,000. He pays $6000 cash and agrees to pay the
balance in annual installements of $500 plus 12% interest on the unpaid amount. How
much will the tractor cost him?

Q16. Ram buys a scooter for $22000. He pays 4000 cash and agrees to pay the balance in
annual instaliment of $1000 plus 10% interest on the unpaid amount. How much will the
scooter cost him?
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Nurturing Success...

MATHEMATICS - XI | Word Problems on Arithmetic Progression NCERT-Solution

S1.

S2.

S3.

S4.

Date: 12/10/2021

Thus he pays Rs. 100, Rs. 105, Rs. 110, ...
Now, a=100, d=5
To find T30

We know that T,=a+(n-1)d
Tso =100+ (30— 1) x 5
=100+ 145 =245
Hence, he will pay Rs. 245 in the 30" installment.

Here, we have an A.P. with a = 3,00,000, d = 10,000 and n = 20.
Using the sum formula, we get,

Sy = % [6,00,000 + 19 x 10,000]
= 10(7,90,000) = 79,00,000.

Hence, the person received Rs. 79,00,000 as the total amount at the end of 20 years.

Let the second car overtake the first care after n hours. Fhen, the two cars travel the same

distance in n hours.

Distance travelled by the first carin n hours = 10 n km

Distance travelled by the second car in n hours.= sum of n terms of an A.P..with first term 8 and

common difference %

1

=£|:2x8+(n—1)x—}=m
2 2

4

When the second car overtakes the first car, we have

10n = n(n + 31)

= 40n=n*+31m.= nn-9)=0 = n=9

Thus, the second car will overtake the first car in 9 hours.

We have cost of gate receipt on the first night (a) = 9500;
Common difference (d) = - 250

The show will cease to be profitable on the night, when

[+ n#0]
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S5.

S6.

2000 =9500 + (n—1) (=250)

= 2000-9500=-250n +250
= 2000 -9500-250=-250n
= —7750= —250n

250

Hence, on 31% night the show will cease to be profitable.

Let a be the value of the certificates purchased by him in the 1% year.
Common difference is Rs. 100. Then,
S, = 5250
5
We know that, Sg = E[Za + (5 - 1)d]
5
= 5250=E[23+4><100]
= 75252 *2 = 2a+400
= 2100 =2a+400
= 2a=2100-400
- a= 179 _g50
2
Hence, the value of certificate in the 1% year ='Rs. 850
Ty =a+(9-1)d
= T, =580+ 8 x 100 = 850 = 1,650
which is the value of certificates purchased in the 9" year.
The age of the youngest student (a) = 8 years.

Common difference oftheir ages (d) = 4 months= %year.
Sum of ages of allstudents (S,) = 168 years:
Let n beithe number of students in the class.

We know that, S, = —[2a+(n-1)d]

n
2
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- 168=£{2x8+(n—1)-1}
2 3

= 2><168=n[16+(n;1q

= 336 = 160 + =)

= 1,008=48n+n*—n

= n’+47n-1,008=0

= n’+63n—16n-1,008=0

= n(n +63)—16(n+63)=0

= (n+63)(n—16)=0

Either n+63=0 or n-16=0

= n=-63orn=16 [n =-68 (not possible)]

Hence, the number of students are 16.

S7. Initial deposit = Rs 10,000
Rate of interest = 5% p.a. S.I.

10,000 x 5 x 1
100

Interest for one year = Rs.[ J =Rs. 500

The amount in the account of the man in first, second third, ..., years are Rs. 10,000, Rs. 10,500,
Rs. 11,000, ...

Amount in 15" years since deposit = Rs. (10,000 + 14 x 500)
= Rs.17,000

Amount after 20 years'= Rs. (10,000 + 20 x 500)
= Rs. 20,000.

$8. Gate receipt for the show on the first night = Rs. 6,500
Drop every succeeding night = Rs. -110
The show will cease prefit on the night when receipt just = Rs. 1000

a = 6500, d == 110, T, = 1000
T, =a+(n=1)d

1000 = 6500 + (n— 1) (- 110)

110 n = 6500 — 1000 + 110 = 5610

5610
n= =
110
On 51 night the show will cease to be profitable. After 51 nights there will be no show.

51
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S9. Amount paid cash = Rs. 1,50,000
Remaining amount to be paid = Rs.(300000 - 150,000) = Rs. 1,50,000

linstallment = Rs. 10,000 + (1,50,000)% = Rs. 25,000

Il installment = Rs. 10,000 + (1,40,000)% = Rs. 24,000

Illinstallment = Rs. 10,000 + (1,30,000)% =Rs. 23,000

IV installment = Rs. 10,000 + (1,40,000)% = Rs. 24,000
Number of installments = M =15
10,000

a = 25000, 24000, 23000.........
d=-1000

S = —[2a+(n—-"1)d]= g[z x 25,000 +(15 —1)(— 1000)]

NS

= 1?5[50, 000 -14000] = 1?5(36000) =15x18000=2,70,000
Total amount paid for car = (Rs. 1,50,000 in cash.+ Rs. 2,70,000) = Rs. 4,20,000.

$10. Let the productionin n" year be a,
a = production in 1%'year, 'd = common differencé
T, = 600, . a+2d =600 N0
a, =700, “a+ 6d =700 ... (i)

Solving (i) and (ii), we get
d = 25;a~= 550 units

(@) 1%'year production = a=550 units
(b) the total productionin 7 years.

S =g[2a+(n—1)d], n=7,

n

s, = ;[2x550+(7—1)25]=£(1100+6+25)

1250x7 _ 605 7 = 4375.
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S11. Letthesidesbea—d, a,a+d. arein AP
a—d,a,a+d (given)
By pythagoras theorem,
AC? = AB* + BC®

(@a+d)y’=a’+(a—dy
a’+2ad+d’° =a°+a’-2ad+ d’

a’ = 4ad

a=4d
Sidesare=a-d=4d-d=3d,a=4d, a+d=4d + d=5d

The sides areintheratio3: 4 : 5.

S12. First term = a = attendance of patients on first day
a=750

Common difference d = — 50 (decline mean negative)

let on the n" day, no. of patients = 0
a,=0, a,=a+(n-1)d, 0=7504 (a~1)(50)

50 (n— 1) = 750
—1= 7_50=15,
50
n=15+1=16

on 16" day, there will be no patient.

S$13. Suppose the work was completed in n.days when the workers started dropping. 4 workers
dropped out every day except the first day. Therefore, the total number.of workers who worked all
the n days, is the sum of n terms of-an‘A.P. with first term 150 and ,common difference —4, i.e.

g [24 150 + (n — 1) x (—4)] = n (162~ 2n)

Had the workers not dropped.then the work should have finished in (n —8) days with 150 workers
on each day. Therefore, the total number of workers who would have worked all the n day is

150 (n-8).

Therefore, n(152 - 2n)= 150 (n'- 8)
or n’—n—-6000=0

or (n—25)(n+24)=0

or n=25

Thus, the work was completed in 25 days.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 5



S14. a = Rs. 15625
Depreciation = 20% of 156625

= 20 45625 = Rs. 3125
100

T, = 16625 - 3125 = Rs. 12500
Common difference = 12500 — 15625 = Rs. -3125
n=5
T,=a+(n-1)d

Ts = 15625+ (5—-1)(-3125)
= 15625 - 12500 = Rs. 3125
Hence, estimated value at the end of 5 years = Rs. 3125.

S$15. Given,  Total cost of a scooter = $ 12,000
Paid cash = $6,000
Balance = $6,000
Number of installments @ $ 500 each = 12

6000 x 12 x 1
100

First installment = $ (500 + 720) = $ 1220

Interest on first installment = $[ ] =$720

5500%x12x 1
100

Second installment = $ (500 + 660).= $ 1160

Interest on second installment= $ [

} = $660

5000x 12 x 1
100

Third installment= $(500 + 600)
= $1100 and so on

Interest on third installment= $ [

J = $600

Total amount paid in installments = $ (1220 + 1160+ 1100 + ... to 12 terms)
Here, a=1220, d=-60, n=12

S= % [2.% 1220 + (12 — 1) (=60)]

= 6 (2440 — 11 x 60)
= 6 (2440 — 660)

= 6 x 1780 = 10680
= $ 10680
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Amount paid by farmer = $ (6000 + 10680)
= $ 16680.

$§16. Given,  Total cost of a scooter = $22000
Paid cash = $4000
Balance = $ 18000
Number of installments @ $ 1000 each = 18

18000 x10x 1
100

First installment = $ (1000 + 1800)
= $2800

Interest on first installment = $ ( ] =$1800

17000 x 10 x 1
100

Second installment = $ (1000 + 1700)
=$2700

Interest on second installment=$ (

]=$1700

16000 x 10 x 1
100

Third installment = $ (1000 + 1600)
= $2600 and soon

Interest on third installment = $( ] =$1600

Total amount paid in installments = $ (2800 + 2700 +.2600 + ... to 18 terms)
Here, a=2800, d=-100,"n=18
S= % [2 x.2800+ (18 — 1) (—100)]
=9 (5600~ 1700)
= 9x 3900 = 35100
=.$ 35100

Amount paid by Ram = $ (4000 + 35100)
= $39100.
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MATHEMATICS - XI | Geometric Progression and Sum NCERT

Date: 12/10/2021

Q1. Find the sum of the J7 +21+ 63 +....to n terms.

Q2. By using geometric series express 0.3 as a rational number.
Q3. Find sum of the series upto infinite terms: (\/f + 1) +1 +(\/§ - 1) +1ues 0O

Q4. If the sum of the series 1+ 2 + iz +% +...--00 is @ finite number, then prove that x > 2,

X X X

Q5. If sis the sum of an infinite G.P., and the first term is a, then prove that the common ratio
s—a

S

ris given by r=
Q6. If the sum of an infinite geometric series is % and its first term is %, then find common
ratio of given geometric series.
Q7. The third of a G.P. is 4 find the product of its first five terms.
Q8. If a, b, c are in G.P,, prove that log a, log b, log ¢ are in A.P.
Q9. Ifa, b, c are in G.P. and a"* = b"Y = ¢"? then show that x, y, zare in A.P.

Q10. If p, q, r are in A.P. show that the p", ¢" and /" term of any.G.P. are in G.P.

Q11. The sum of an infinite G.P. is 6. If its first term is 2, find its common ratio.

Q12. Find the 20" and n™" terms of the G.P.: 2,2 3

2 ’ E, E, anally
Q13. Find the 12" term of a G.P., whose 8" term i 192 and the common ratio is 2.

Q14. Find the sum to indicate number of terms in the following.geometric progression:
1,-a, a’, -a’, ..., nterms (if a = — 1).

Q15. Find the sum to indicate number of terms in the following geometric progression:
ﬁ,\/ﬁ, 3\./7, ..., N terms.
Q16. Find the sum to indicate number of term in the following geometric progression:
0.15, 0.015, 0.0015, ..;; 20terms.

_92 .7 .
, X, =L arein G.P.?
7 2

Q17. For what values of x, the numbers

1149 is— 1 _»
3’9’27 19683

Q19. Which term of the sequence : /3, 3, 33, ...is 729 ?

Q18. Which term of the sequence :

Q20. The 4" term of a G.P. is square of its second term, and the first term is — 3. Determine its
7" term.

Q21. The 5™, 8™ and 11" terms of a G.P. are p, g and s, respectively. Show that ¢° = ps.
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Q22. Which term of the sequence : 2,22, 4,...is 128 ?

Q23. Find the sum to indicate number of terms in the following geometric progression:
X3, X%, X', ..., nterms (if a = — 1).

Q24. In a G.P,, the 3" term is 24 and the 6" term is 192. Find the 10 " term.
Q25. Which term of the G.P,, 2, 8, 32, ... upto n terms is 1310727
Q26. Find the 10" and n'" terms of the G.P., 5, 25, 125, ....

1

Q27. Evaluate: Z 2+ 3%).

k=1

Q28. 1 ,i, 1 are the consecutive terms of an A.P., prove that x, y, z are three
X+y 2y y+z
consecutive terms of a G.P.

Q29.Ifa, b, care in A.P. and a, b, dare in G.P.,, show that a, a— b, d - c are in G.P.

Q30. Find the sum of n terms of the series 1 + (1 + x) + (1 + x + x%) + ......

Q31. Use geometric series to express 3.52 as a rational number.

Q32.ify=x+x+ X+ ..., provethatx=1fy.
Q33.If x= [a+§+r_az+"'mj; y=(b—%+r%-... ooJ; zz@ +E +% 4...0 then prove that
r.r
xv_ab \cq,
z ¢

Q34. The sum of n terms of a progression is (2" — 1). Show that it is a G.P. Find-its. common
ratio.

035. Find the sum of the series .15 + .015 + .0015 +... to 8 terms.

1 1 1

/ ) are in A.P.
log, m _log, m log. m

Q36. If a, b, c are in G.P., prove that

Q37.1f a = b= c” and x, y, z are in G.P,, prove that log, a = log_b.

Q38.Ifa, b, c are in A.P. and x, y, zarein G.P., show that

X7y AP =
Q39. If x, y, z be the p™, g'" and " terms of G.P., prove that
Xy P .= 1
Q40.If x, 2x + 2, 3x + 3,........ are in G.P., then find the fourth term of the given geometric

progression.

Q41. Find an infinite G.P. whose first term is 1 and each term is the sum of all the terms which
follow it.

Q42. In a G.P,, the ratio of the sum of the first 3 terms is to that of first 6 terms is 125 : 152. Find
the common ratio of the G.P.

Q43.If a, b, c are in A.P. as well as in G.P,, then prove thata=b=c.
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Q44. Four numbers are in G.P. such that the third term is greater than the first by 9 and the
second term is greater than the fourth by 18. Find the fourth term.

Q45. If the first term of an infinite geometric series is 1 and its every term is the sum of the
next successive terms, then find its fourth term.

Q46. Find K such that
(a) 7,K+1,1/7 are in G.P. (b) K+9,K-6,4arein G.P.

Q47. Prove that if each term of a G.P. be raised to same power, the resulting terms are also in
G.P.?

Q48. If 1 ,l, 1 are in A.P. Prove that x, y, z are in G.P.
X+y 2y y+z

Q49. The 4™, 7™" and 10" terms of a G.P. are a, b and c respectively. Show that b%= ac.

Q50. Find the 4" term from the end of the given G.P. %, %, %, ..... , whose last term is /= 162.
Q51. Find the G.P. whose
(a) 5" and 8" terms are 80 and 640 respectively.

(b) 4™ and 7" terms are 54 and 1458 respectively.

Q52. The sum of n terms of a progression is 2n3‘ 1. Show thatitis a G:P.and find its common
ratio.

Q53. If x, y, z be respectively p™, g™ and /" terms of a G.P., prove that (g — r) log x + (r — p)
logy+(p-q)log z=0.
Q54. If a, b, c, d are in G.P., prove that the following numbers are also in G.P.

(a) a+b,b+c,c+d (b) a+b* b*+c: P+ d

Q55. Which term of the G.P.
(a) 3,6,12,...is15367 (b) 5,10, 20,...is 102407?

Q56. Find three numbers in G.P. whose sum'is 7 and product is 8.

Q57.If a, b, ¢, d are in G.P. Prove that
(a) a’b’c? {%+%+c—13] =a’+ b +c (b)) (@a+2b+2c)(a-2b+2c)=a’+4c?

Q58. Three numbers are.in A.P. and their sum is 15.Iif 1, 3, 9 be added to them respectively,
they form a G.P. Find the numbers.

Q59. The product of three number in G.P. is 216 and the sum of the numbers, taken in pairs is
156. Find the numbers.

Q60. The sum_of three numbers in GP. is 56. If 1, 7, 21 are subtracted from the numbers
respectively, the resulting numbers from an A.P. Find the G.P.

Q61. The product of the three terms, in G.P,, is 1000. If 6 and 7 are added to second and third
terms respectively, the terms form an A.P., find the G.P.

Q62. The sum of three numbers, in A.P. is 21. If 2" is reduced by one and 3™ is increased by
one, the resulting, numbers form a G.P. find the numbers.
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Q63. (i) How many terms of series 2 + 6 + 18 + ... must be taken to make the sum 728?
(ii) How many terms of the series 1 + 2 + 4 + ... must be taken to make the sum 2557

Q64. Find the sum of the products of the corresponding terms of the sequence 2, 4, 8, 16, 32

and 128, 32, 8, 2, %

Q65. Find the sum to n terms of the sequence 8, 88, 888, 8888, ....

Q66. If the 4™, 10" and 16" terms of a G.P. are x, y and z respectively, prove that x, y, zare in G.P.

Q67. Find a G.P. for which sum of the first two terms is —4 and the fifth term is 4 times the third
term.

Q68. Given a G.P. with a = 729 and 7" term 64, determine S,.

Q69. How many terms of the G.P. 3, 3%, 33, ..., are needed to give the sum 1207

Q70. If (m+ n)" and (m — n)™ terms of a G.P. are p and q respectively, show that its m" term is

Jpq -

Q71.Ifa, b, carein A.P, and b, ¢, d are in G.P. and %,
in G.P.

are in A.P., prove that a, c, e are

D=

1
d 3
Q72. Find the sum of n terms of the series whose n'" term is (2" + 3n).
073. Find sum of the series .7 + .77 + .777 + ..... to n terms.

074. Find sum of the series 3 + 33 + 333 + .... to n terms.

Q75. The 4™ and 7" terms of a G.P. are % and % respectively. Find the sum of n terms of
the G.P.

Q76. The sum of an infinite G.P. is 15 and the sum of the squares of these terms is 45. Find the
series.

Q77. The sum of first two terms of an infinite G.P. 15 and each term is equal to the sum of all
the terms following it. Find the G.P.

Q78. Prove that:
(i) 911‘3 . 91-’9 . 91-’27 = 3 (il) 611‘2 . 61.“4 . 61.’3 = 6

Q79. The sum of first three terms of a G.P. is % and their product is — 1. FInd the common

ratio and the terms.

Q80. Find the sum of first n terms and the sum,of first 5 terms of the geometric series

2 4
1+ — +— +.4.
3 9

Q81. How many terms of the G.P., 3, %,%— are needed to give the sum 35':!'629 ?

Q82. Find the sum of the following series upto n terms: 0.6 + 0.66 + 0.666 + ...

Q83. Find the sum of the following series upto nterms: 5 + 55 + 56565 + ...

Q84. If a+bx:b+cx _c +dx
a-bx b-cx c¢ —-dx

, (x # 0) then show that a, b, c and d are in G.P.
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Q85. 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.

Q86. The sum of some terms of a G.P. is 315 whose first term and the common ratio are 5 and 2,
respectively. Find the last term and the number terms.

Q87. If fis a function satisfying f(x + y) = f(x) - f(y) for all x, y € N such that f(1) = 3 and
Y. f(x) = 120, find the value of n.
x=1

Q88. If a, b, c and d are in G.P. show that (a% + b? + ¢?) (b? + ¢ + d?) = (ab + bc + cd)>.

Q89. 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 1/r".

Q90. If the first and the n"™ terms of a G.P. are a and b, respectively, and if P is the product of
first n terms, Prove that P? = (ab)".

Q91. Show that the products of the corresponding terms of the sequence a, ar, ar’, ..., ar""™"

and A, AR, AR?, ..., AR"~" form a G.P. and find the common ratio.

Q92. If p, g, r are in G.P. and the equations, px* + 2gx + r = 0 and dx* + 2ex'+ f= 0 have a
common root, then show that %g; alsoin A.P.

Q93.If p™, g™, r'" and s terms of an A.P. are in G.P. then show that(p=q), (g - 1), (r— s) are
also in G.P.

Q94. Find the sum of the sequence 7, 77, 777, 7777, ... to n terms.

Q95.IfS,, S,, S, ... S, are the sums of infinite G.P.’s whose firstterms are 1, 2, 3, ... nand.common

111 1

ratios are 2’3 2" a1

respectively. Prove that S;+ S,+ S, + ...+ S, = %n(n +3)

Q96.If S,, S,, and S, be respectively the sums.of.n, 2n and 3n terms of-a G.P. prove that
(i) S2+82 =85,(S,+S,) (i) S,(S,-S,) =(S,=S,)?

Q97. The p™, g™ and " terms of an A.P, as well as those of G.P. are!a, b, c respectively, prove
that 8°~°. b %.¢? P =1

Q98. Three numbers are in A.P., and their sum is 18. If the first two numbers are increased by
4 each and the third is increased by 36, the resulting numbers form a G.P. Find the numbers.

Q99. If a, b, ¢, d are in G.P., prove that the following. numbers are also in G.P.
(@ a"+b", b"+c%c"+d (b) a*+b*+c? ab+ bc+cd, b’ + ¢+ &
Q100If a, b, c, dare in G.P. Prove that

{a) a(bz + cZ) = C(az + bz) (b) 1 1 1

a’*-b? +F=b2—cz

Q101Let S be the sum, P the product and R the sum of reciprocals of n terms in a G.P. Prove
that P’R" = S".

Q102The 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, common ratio and the sum to n terms of the G.P.
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Q103The sum of first three terms of a G.P. is % and their productis 1. Find the common ratio
and terms.

Q104Find three numbers in G.P. whose sum is 7 and sum of whose squares is 21.
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" SMART ACHIEVERS

Nurturing Success...
Nurturing Success...
MATHEMATICS - XI | Geometric Progression and Sum NCERT-Solution
Date: 12/10/2021
S1. [21
The given series is Geometric series with term a = +/7 and common ratio r= T 3>

S - a(r" —1) _N7{3) -1 _J7(3"2-1) (3+1)

" (r=1) (3 -1) W3-1) B+

= %(Jﬁn)(sm —1).

s2. 0.3=0.333........

=0.3+0.03+0.003 +....0 [S_,_ :ﬁ]

[This is an infinite geometric series'with @ = 0.3 and r=0.1]
0.3 03 3 1

1-01 09 9 3

$3. The given series is a geometric series with first term a = \/5 +1 and common ratio (JE =1),

1_1\/5—1\/_—1\/—_1 [ a]

= = S -
241 V241421 21

1—-r

a V2+1 Lo 2+\/_ 4+3\/_

S°°-1—r_1—(\/§—1) SR 2iv2 2

S4. The terms in the given series forman infinite G.P. with firstterm

. 2
a =1 and common ratie r= —
X

Since the sum of the.infinite G.P. is a finite number, so the common ratio

|ri<1ie, = <1 ie, |[x|>2 ie., x>2.
$5. We have: s= a sum of an infinite G.P. with first terma|
1- andcommon ratio r ]
= 1-r=2 o r=q-2_%5"714 [S_,zi
s s S 1-r
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S6.

S7.

S8.

S9.

S10.

S—a
s

Hence, the common ratio is given by r=

Let firstterm a = % Let the common ratio be r.

Then, sum to infinity, S_ = 1i
—-r
5
4 _\4a
o — =
3 1-r
GG =
= 1=-r=|—=|—=-|l== = r=1-—=—
4)\4) 16 16 16

Thus, the common ratio is %

Let a be the first term and rbe the common ratio of G.P.
t=a, t,=ar, t,=ar, t,=ar, t=ar
Here, t,=4 = ar=4

Now, t,-t,-t,-t,-t,=a-ar-ar-ar -ar
=a°-a'%=(ar’)’ = 1024.

a. b, careinGP. = b’=ac

Taking log both sides, we get

= 2log b=log a+logc

= loga,logb,logc, areinA.P.

a,b,careinGP. = b®*=ac
NOW, a‘llx = b‘lfy = C”Z =k

From (i), (K) = K. IE =K = K'F

Comparing exponents of each terms in k, we get
= 2y=x+2z

= X,y zareinA.P.

Let A be the first term and R be the common ratio of G.P.
p,q,rareinAP. = 2q=p+r
=A=' t,=Arf T t = AR

[k > 0]
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S11.

S12,

S13.

Now, (t)? =[ART" P = APRPI2 = APRPTT2

=ARPTT.ART =t .t

hence ., t are in GP.

Let a be the first term and rbe the common ratio of G.P.

Here, S=6,a=2
2
a —_—
SE1or 2 8Ty
2
= 6(1-n=2 = r=§

Let a be the first term and rbe the common ratio of given G.P.

GP.is ééé
2 4 8
Here, a= S
2
5[2 2
T,=ar""'
~ 43201 19
Thus, Too = E(l] =§[1)
212 2\2
n-1
and T,= é(lj .
22
Let forthe G.P.: First term = a
and Common ratio =r= 2
Given, T =192
To find: Ty,
Now, Tg =192
= ar®~'=192
or a(2) =192
_ 192 3
or ==
128 2
Therefore, Tp=ar'= %(2)”
=3 (2'9

= 3x 1024 =3072.
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S14. Let first term = a and common ratio = r for the given G.P.
GP. is1,—a, a -a°, ...

Now, first term A=1
r=-a
A(1=r")
S =-——_ 7
! 1-r

_1-(-a)]

1-(-a)

_1-(-a)

1+a

$15. Let first term = a and common ratio = rfor the given G.P.

7
J21  [21
5
V3 > 1,

Here, a=
r =

_a(r’"-1

r—-1

_ V7IW3)" -1
J3 -1

_ V7B + D&B) 1]
(V3 -D/3%1

_ VTIB3N/3) - 1]
. .

S$16. Let first term = a and common ratie = r for the given G.P.

Given, a=0.15
r= —0'015 =0.1, <1
0.15
n=20
Sn = M‘ r<1
12

0501 (0.1)°]
- 1-0.1

0.15[1-(0.1)*]
0.9

1 20
5 - O]
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S17. Given, _72 x,_?T arein GP.

or x<=1
Hence, x=%1.

$18. Let first term = a and common ratio = r for the given G.P.

Here a= 1
3
1
=9 131
1 9 1 3
3
Let Tn= ;
19683
or ar-1=_1_
19683
1(1}”“ 1
or —| = = —
313 19683
(1]n 1 9
or —| ==
3 3
or n=9
Hence, ! 3 is the 9" term of the given G.P.

$19. Let first term = a and common ratio = rfor the given G.P.

Here, a= \/3
r=3
Let T, =729
=N ar"~'=729
or (+/3)(\/3)" ' =729
or (V/3)" = (9)°
or 372 =3?)° = 3°
or n_ 6
2
or n=12

Hence, 729 is the 12" term of the given G.P.
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§20. Let first term = a and common ratio = r for the given G.P.

Given T,=(T,)* and a=-3
= ar = (an?
or (-3)r* = (- 3)%r?
or r==3
Thus, T, =ar’=(-3)(-3)°
= (-3)" =-2187.
S$21. Given, Ts=p, Tg=q, T =5
Let forthe G.P. : Firstterm = a
and Common ratio = r
Ts=ar’ " '=ar'=p
Te=art '=ar'=
Th=ar'""'"=ar=s
Now, LHS.=¢ = (ar)? = a%™
RH.S.=ps=(arYar'® = a*r"
Hence, ¢’ = ps. Proved.
$22. |et first term = a and common ratio = r for the given G.P.
Here, a=2
r=+2
Let T, =128
= ar"~'=128
or 2(\2)""' =128
or 2y ' =64
n-1
or 2.4, 5°
or Wi =6
2
or n=13

Hence, 128 is the 13" term of the given G.P.

$23. | et first term'= a and common ratio =« for the given G.P.
GP.isx°, x°, x, ..
Here, a=x°
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a(1-r")
1-r

X°[1-(x*)"]
1- x?
x*(1-x3")
1-x?
$24. Here, a; = ar’ =24 .. (i)
and ag=ar’ =192 ... (ii)

Dividing Eq. (ii) by Eq. (i), we get r=2.
Substituting r=2in Eq. (i), we get a=6.

Hence, an = 6(2)° =3072.

$25. Let 131072 be the n™ term of the given G.P. Here, a=2 and r= 4.
Therefore, 131072=a,=2(4)""" or 65536 =4"""
This gives 48 =4"""

Sothatn—-1=8,ie., n=9. Hence, 131072 is the 9" term of the' G.P.

$26. Here, a=5 and r=5.
Thus, a;po=5(5)"°"""=5(5)=5"
and a,=ar"'=5(5)""4=5"
11
S27. Here, Y 2+3) =@2+3)+2+3)+(2+3)+ ..+ (243"
k=1

=2 x A1+ (3" +32+ 3%+ ..+ 3"

11 n
=93, 3G -1 s=2=N oy
3-1 r-1
3
=22+=(3"=1).
2( )
$28. 1 1
,—, are-three consecutive termsof an A.P.
X+y 2y y+2Z
1 1 1
= 2 — | = + =>x+y)Ny+z)=y(y+z+x+Yy)
2y X+y y+z
= Xy +xz2+ P +yz=2V +xy+yz = Yy =xz

= X,y zareinGP.

Hence, X, y, z are three consecutive terms of a G.P.
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S29. a, b, care inA.P. a+c
. b= [ } ()
2
a,b,dareinGP. = b* = ad . (i)
Now, (a—b)’=a’+ b*-2ab
= &%+ ad - Za[a ; C) [Using (i) and (ii)]

=a’+ad-ala+c)=ad-ac=a(d-oc)
(a—b)>=a(d-oc)

a,a—b,d—careinGP.

$30. S,=1+(1+x)+(1+x+x°)+ ..tonterms
= (1-%S,=1=X)+(1 =) +(1=xX) + ..+ (1= x") [s,;%}
=n_(x+x2+x3+____+xn)=n_M
(1-x)
N Sn= 1 n_x(‘l—x).
(1= x) (1= x)
S31. 3.52=352222 ... ..
= 3.5+0.02 +0.002+ 0.0002 + ... [sﬁ =%]
35 o.oz} 35 002 35 2
= — iy =+ ——=—+7F,
10 |1<01] 10 09 10".90
=315+2_317_3£
90 90 90
+ 0.02 +0.002+ 0.0002 +....0is infinite
G.P. with first term a = 0.02 and common ratio r =0.1
$32. Give, y=x+xX #X% oo
= x4 x+ 2+ ... ) [Sﬂ:i]
1-r
1 X
:x_ =
(1-x) 1-x
= Yy=yYX=Xx = y=X+Xy = Xx=

1+y
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$33. On summing each infinite geometric series, we get

S34. We have :

And so,

Now,

_ a ar b br
X = = ?y: = 1
[ 1] (r=1) [ 1] (r+1)
1- -2
r r
c cr?
z= =
1— i] (r* =1
r2
xy _( ar br \(r? -1 _ab
z lr=1)lr+1)l ¢r? c
S, =2"—1
S, ,=2""-1

n=

t=S,-S, _=@2"-1)-@""=1)=2"-2""

=22 -1)=2""

¢ . = 2(n—1)—1 = 2n—2
P .

n-1
:” = ;_2 =2, which is independentiof n.
=1

Hence, the given progression is a G.P. with common ratio 2.

$35. The given series is a Geometric Series with first term,'a = 0.15 and common ratio 0.1.

r= —0'015=-1—:0.1<1
0.15.10

S, = at=r")
(1=r)

_ (0.15){1—(0.1)8}_[0.15
(1-0.1) » w109

15 1 1 1
= — 1__8 =— 1——3 .
90 10 6 10

]{1 —(0.10)}

$36. a, b, careinGP = b’=ac

Let
=

=

log, m=x, log,m=y, log.m=z
a=m b=m c=m

a= m”x‘ p = mﬂy‘ c = m1fz

. (0)
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Now, from (i)

(mwy)z =m*. m'z — m= m%*%
2 _ 1 1
= — = — 4=
y x z
= l 11 areinA.P. Hence the Problem
Xy z
$37.x,y,zareinGP. = VY =xz . (i)
Now, a‘=b"=c¢’=k (say)
= log,k=x, log,k=y, log.k=2z
Form (i),
(log, k)* =log, k . log, k
= log, k- _ log; k = log,a = log, b.
log, k log, k
S$38. a,b,careinAP. = 2b=a+c . (i)
X, y,zareinGP. = Y2 =xz ... (i)
Now XPTfmE A=l (xg) e AR A0 [From (ii)]
=xb—c+(c-a)!2_ Z—b+a+(c-_a)f2
= X(a +tc-c-a)2 . Z(ZD— 2h)2 [FI’Dm (l)]
=x". 22 =1.
$39. Here, L=Xx =% =2

= ARP-1=x, AR "=y AR '=:

Now, X1~y PP = AR AR P AR P

=A@-rtr-p+p-9q pPE-NG-N+(@-1)r-p)+(-N)p-q)

=A" R°=(AR)’ = 1.

$40. Let rbe the common ratio of the G.P. x, 2x+2,3x+ 3, ..........

_ 3x+3 B8x+1)_3

Then, r= = =
2x +2% 2(x+1) 2
3 X
Now, 2x+2=(x)(—j = —==-2 =SXx=-4
2 2
The fourth term of the G.P. is
3V -—27
L= =(=4)|>| =—=—=-135.
s = (00 =( )[zj :
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S41. Here, a=1
the GP.is1,r, 7, ...

Now, 1=r+P+Pr+ . = —

the GP.is 1,

11
2)4)

S42. Let a be the first term and r be the common ratio of the G.P.

Then, S;:5,=125:182 = ﬁzg S,
S, 152
3
. ar’=1) (r=1) _ 125
(r=1 a(r®-1 152
(r*=1) 125
- 3 3 =
(rr+10)x(@*=1) 152
152
+1=—
= P+ 1 ToE
. ,s=£=[§)3 .3
125 \5 5

Hence, the common ratio of the G.P. is %

$43. a, b, c, areinA.P. o a+e
2
a, b, c, arein G.P. b= ac

From (i) and (ii), we get:

_a(1-r")
(-
. (i)
.. (i)

2
(a;CJ =ac .= (a+cf—-4ac=0=(a-c’=0=a=c.

_— . 2
Substitutinga=cin (ijweget: b= ?a =a.

Hence, a= b =c.
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S44. Let a be the first term and r be the common ratio of the G.P.
Let the four terms of the G.P. be a, ar, ar?, ar’.
Then, t,—t,=9and f,—-f,=18

= a-a=9 and ar—ar=18 .. ()

= a(-1)=9and (-ar)(-1)=18 ... (i)

Dividing Eq. (ii) by (i), we get

(-ar)(r*=1) _ 18
a(r® —1) 9

Putting r=-2ina(r’-1)=9 weget a=3
The fourth term = t, = ar’ = 3(-2)° = - 24,

$45. Let the required GP.be 1,1, 72, P, ... »

Then, 1=+ P+ P+ ) [3{ :1i]
—-r
[Note: | r| <1 since it is an infinite G.P. with a finite sum of its terms]
r
1= ——
- 1—-r
1
= 1—r=r:2r=1:r=5
3
Fourth term of the GP. = t, = ar’ = (1] -1
2 8
S$46. (@) Since, 7, K+ 1,1/7 are in G.P. if
K+1 2.4, 1
7 T(K+1)
= (K+1)?2=1 = K=0,-2
(b) Since, K+9,K-6,4arein GP.if
K-6 _ 4
K+9 K-6
= (K-6)> =4(K + 9)
= K> — 12K + 36 =4K + 36
= K*-16K=0 = K=0,16.

S47. Let a be the first term and rbe the common ratio of G.P.
Then, the G.P. be a, ar, ar?, ...
and let each term be raised to power k. (KeR)
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Therefore, the new terms are
a*, (ank, @r)k,...

Clearly, the resulting terms are in G.P. with first term a“ and common ratio r*.

$48. Since, 1 1 T _areinAP,

X+y 2y y+z

= 2(i}= 1 + L
2y X+y y+z

N 1=y+z+x+y
y (x+y)y+z)

= X+ +2)=yx+2y+ 2

= Xy +xz+ P +yz=xy+ 2y +yz

= V' =xz

= x,y, zareinGP.

S$49. Let A be the first term and R be the common ratio of G.P.

Here, t,=a, L=b, t,=c
= AR*=a, ARP=b, AR°=c
Now b? = (AR®)? = A’R"

= (AR®) (AR®) = ac.

Hence, b? = ac.

S50. The last term of the G.P. is /= 162.
&)
The common ratio of the GPis r= —%— =3.

)

The m'™ term from the end'of the G.P. = % X 162= ;,?_21
" 162
The 4™ termfromthe end of the G.P. = ST 6.

S51. (a) Here, ;=80 and f; = 640
= ar' =80, and ar =640
Dividing these equations, we get

13=1 = r’=8 = r=2
r 8
Now, a=8_40=@:5
r 16
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Hence, the required G.P.is 5, 10, 20,...
(b) Here, t, =54 and t, = 1458
= ar’ =54, ar® = 1458

Dividing these equations, we get

1.1
r* 27
= r=3, a= %:E =2
r 27
Hence, the required G.P.is 2,6, 18,...
S§$52. n n-1
Sn = 2 -1 = S,= 2 !
3
We know that t,=S,-S,,
_ 2" -1 2”“—1_ 2" — 2"
3 3 3
2n—1 _ 2n—2
- T

'2n _2n-1'
t 3

t_, B 2n—1 _2n—2'
3 E

_ 2(2n—1_2n-2)
= n—1 2 =2
(%)

Ast/t _, isindependent of n, we willget a G.P. with r= 2.

S53. Let A be the first term and R be the common ratio of G.P.

Here, L=x t,=y t=2z
= ARP ' =x, AR "=y AR V=2
= log x=log A+ (p-1)log R,

logy=IlogA+(g—1)log R
log z=log A+ (r—1)log R
Now (g —r)ylog x + (r—p) log y + (p —q) log z

=(@—-nllogA+(p—1)log R+ (r—p)
[log A+ (g—1)log R+ (p—q)[log A+ (r—1) log R]
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=log Al[g—r+r-p+p=-ql+log R[(p-1)(g-n+(q-1)
(r=p)+(r=1) (p—q)l
=(0)log A+ (0)log R=0.

S$54. Let a be the first term and r be the common ratio of G.P.
Let, b=ar, c=ar, d=ar
(a) (b + ¢)* =(ar+ ar’)? = a°r*(1 + r)? .. (i)

(@+b)(c+d)=(a+an(ar’+ ar)
=a(1+nar(1+n
=a’r(1+ry ()
From (i) and (ii)
(b+c)=(a+b)(c+d

= a+b, b+c, c+dareinGP

(b) (b* + ¢%)’ =(a" P’ + &’r')’ - (1)
=a'rf(1 +

(@ + b?) (% + d%) = (a° + a°P) (a*r* + a*P)

=a*(1+77)-ar (1+7)
=a'rt (1 + rP)? ... (i)
From (i) and (ii)

(b2 + 02)2 = (32 + bZ) (CZ + dZ)

= a’+b% b’ +c? c?+d®arein GP.

§55. (a) Here, a=3,r=2,1{,=1536
t,=ar=, = 1536 =3.2""
= 24 =512
= 21 =29 = n-1=9
= n=10

Hence, 10" term is'1536.

(b) Here, a=5,r=2,t =10240
t =ar' = 10240=5.2""
= 21 =2048 = 2"
= n-1=11 = n=12

Hence, the 12" term is 10240.
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$56. Let the numbers be a/r, a, ar.

Now, é‘a-ar= 8 = a°=8
= a=2
a

and ? +a+ar=7
= 2+2r+ 2 =7r
= 2P -5r+2=0
= (r=2)(2r-1)=0

o1
= r= 5
For r=2,a=2, hence G.P be 1,2 4
For r= % a=>2 hence.G.P be 4,2,1

Hence the numbersare1,2,4 or 4,2, 1.

S57. Let a be the first term and r be the common ratio of the given G.P.
(a) FromL.H.S.

U I T T
abcz|:?+ﬁ+?

1 1 1
25y 2.2 2.4
a“(a‘r-)ar )[a—3+—aar3 +—33r6}

1 1 1
ol i |
=g + a’r + a°
= (ar’)’ + (an’ + (a)° =+ b’ + a°. RH.S.
14 M7 1

— +—] =a’+ b+ ¢
a

Hence, a’b’c? Y
b c°

(b) FromL.H.S.
(a +2b+ 2c)(a—2b + 2¢) = (a+ 2ar + 2ar’) (a— 2ar + 2ar’)
=a’(1+2r+2) (1 -2r+ 27

= a’[(1+2r)" — (2n7]
= a?(1 + 4r%) = a% + 4(ar”)? = a® + 4c%. RH.S.

Hence, (a+ 2b+2c) (a—2b + 2¢) = a* + 4¢?

$58. Letthe numberbe a—d, a, a + d.
Now, (@a—d)+a+(a+d)=15
= 3a=15 = a=5
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Now,a—d+1,a+3, a+d+9arein GP.
= 6-d, 8, 14+darein GP.

= (6—d) (14 + d) =(8)

= 84 -8d-d*=64

= d>+8d-20=0

= (d+10)(d-2)=0 = d=2,-10

For a=5d=2,a-d=3,a=5a+d=7

For a=5d=-10,a-d=15,
a=5a+d=-5

Hence, the numbers are 3,5, 7 or 15, 5, — 5.

S59.
Let the numbers be ?,a, ar
a
Now, — -a-ar=216
r
= a=6 and %-a+a-ar+§-ar=156
a2
= —+ a’r+ a’>= 156
= a[1+r +*1=156r
= 36[1+r+r1=156r

3(1+r+r)=13r

3 -10r+3=0
= (r-3)(3r-1)=0
= r=3,% For a=6,r=38

hence the G.P'be'2,6,18.
Forr=1/3 ,a=6 G.P be 18,6,2
Hence the numberare 2,6, 18, or 18, 6;2.
S60. Let the numbers be a, ar, ar’.

Now, a + ar + ar* = 56
= a(1+r+r)=56 0
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Now, a—1,ar—7,arr —21areinA.P.

= 2(ar-7)=(a—1)+ar* - 21
= 2ar—14=a+arf —22
= 3ar+8=a+ar+ar =56
16
= 3ar=48 —= ar=16 = a=T
From (i) ?(1+r+r2) =56
= 201+ r+ ) =T7r
= 2rr—-5r+2=0
= (r=2)2r-1)=0
= r=2,l
2
When r=2, a=E=8
2
When r=%, a=16.2=32

hence required G.P be 8,16,32 for r=2, a=8 and 32,16,8 forr=1/2, a=32
Hence, the numberare 8, 16,32, or 32,16, 8.

a
S61. | et the numbers be =, a, ar.
r

Now, ? -a-ar="1000

= a>=1000 = a=10

Now, i, a+6,ar+7inAPR
r

- Sa+6)=2+ ar+7
r
10
= 210+ 6)= —+10r +7
i
25=19 10r
r
2 —=5r+2=0
= 2r-1)(r-2)=0 = r=2, 1

2

[From (i)]
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$62.

S63.

S64.

When a=10,r=2 2 =5 a=10, ar=20
r

1a
2'r
Hence, the numbersare 5, 10,20 or 20, 10,

When a=10,r= =20,a=10,ar=5

5.
Let a be the first term and d be the common ratio of A.P.

Let the numbersbe a—d, a,a +d.
Now, (a=d)y+a+(@a+d=21

= 3a=21 = a=7
Now, a—d, a—1, a+d+1arein GP.

= 7-d,6,8+dareinGP.

= (6)*=(7—-d) (8 +d)
= 36=56-d-d°
= d+d-20 =0

=

(d+5)(d-4)=0 = d=4,-5

hence required numbers are 3,7,11 when a=7, d=4 and 12,7,2 when.a=7, d=-5
Hence, the numbersare 3,7, 11 or 12,7, 2.

Let a be the first term and rbe the common ratio of G.P.
Here,a=2,r=3,S, =728

0 s, =8 =) Logog 23 -1
r—1 3-1
= 3"=729=3" = n=6
(i) Here,a=1,r=2, S, =255
a(r" —1)
== 7
-1
255=1(2 —1) 2" =256 = 2°
2 -1
= n=8

First sequence : 2,4,8,16, 32

Second sequence: 128, 32, 8, 2, %

New sequence after finding the products of the corresponding terms:

2128, 4x32, 8x8, 16x2, 3zx%

[ e

a=7]
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or 256, 128, 64, 32, 16

Now, a=256
128 1
r=_:_
256 2
n=5
_a(l-r")
Now, S, = 1=,
1\ 1
256 |1-| - 256(1—
S, = 2) |_ 32
’ v 1
2
= 512><ﬂ = 496.
32
S$65. Here, S,=8+88+888+8888 +...+nterms

S,=8[1+11+ 111+ 1111 + .. + n terms]

g [9 +99 + 999 + 9999 + ... + n terms]

=g[(10—1)+(102—1)+(103—1)+...+nterms]
8 2 3

) [(10 + 10% + 10° +/..7+ n terms) — n]

_ 8[10¢107=)
9| 10=1 |

- & 19(10”—1)—!? .
99 |

S66. Forthe G.P. Ta=Xx, A7y, Te=2
Let the first term = a and common ratio = r
ie. T,=ar’ Ty=ar® T=ar®
To Prove : x, y, zare in G.P.
or y? = xz
LHS.=y2 = (ar’? = a°r'®

RH.S.=xz = (ar’) (ar'®) = a*r"®
L.H.S.=R.H.S.
Hence, x, y, zare in G.P.
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$67. Let a be the first term and rthe common ratio. Also

S, =-4
Ts =4T,
or a(1+n=-4 .. ()
ar® = 4ar?
or r‘=4
or r=+2 ... (i)
From Eq. (i) and (ii), we get
When r=2
a(1+2)=-4
or a= -4
3
Thus, the sequence is _—4, _—8, ﬁ,
3 3 3
From Eq. (i) and (ii), we get
When r=-2
a(1-2)=-4
or a=4

Thus, the sequence is 4, -8, 16, — 32, 64, ...

Hence, the required G.P. is [_—;%8_;—6} or[4,-8,16,-32,64, ..].
$68. Let first term = a and common ratio-= rfor the given G.P.

Here, a="729

T, =64
Let Commen.ratio = r

T',r =64
= ar® =64
or 729r° =64
or ;o= 08

729

or r6=(

or r=—<1
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Hence

$69. Let first term = a and common ratio = rfor the given G.P.

Given,
Now,

Let,

Also,

or

or

or

or

Hence,
S§70. Here,

—

S =
To-r
7
2
7291-| £
(]
7:
1.2
3
7 _ o7
=729><§><—(3 72)
1 3
=3"x (3" =27

= 2187 —128 = 2059.

3,32 3% ...=120
a=3
r=3

Number of terms = n.

n_
alr =1 _ 499
r-1
n
ST 429
3-1
g0 _q = 120x2
3
3"-1=80
3"=81=3"
n=4.

tm+n=p' Tm—n=q

AR "='=p and AR" " '=g

On dividing the equations, we get

W2n
r7=P - R =[£}
q q

t =AR" L= AR" "R

-ni2n -1/2
ARNEH
q q
'q

_ p_[
= p'2

:p-
"2 = fpg.
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S§71. a,b,careinAP. = 2b=a+c .. (i)
b,c,dareinGP. = ¢’ = bd ... (i)
111 are in A.P.

c de
- 2_1,1_6+c 4_2ce .. (i)
d ¢ e ce c+e
Now, ¢ = bd [a *“"]-( 2ce J [From (i) and (iii)]
2 c+e
N _ (a+c)e
c+e
= c*+ce=ae+ce = c*=ae
= a,c,eareinGP.
§72. We have: t =2"+3n
t,=2"+31
t,=2%+3.2;
t,=2°+3.3;
t =2"+3.n
Adding column wise, we get:
S,=(t, +t,+ L+ 1. +t)

=2"+22+2°+ ... +2N)+3(1+2+4 8+ ... +n)

A (2)(2n—1)+3{ﬂ(”+1)}ﬁ 42" =1 +3n°+3n
W (2-1) 2 M 2 :

S§73. Given, .7+ .77+ 777 +_.. to.n terms

=7 x{1+ .11 +.111 +... to nterms}

7

x{.9 #.99+.999 + ... ton terms}

©|

x{(1-0.1)+(1-0.01) + (1 —0.001) +... to n terms}

©|~N ©|N

x[n={0.1+0.01+ 0.001+... to n terms}]
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_n_{(o.1){1—(0.1)n}H { Sn:@,smcem}
(1-0.1) (1-r)

n-1[1— 1 } :1[9n-1+ 1 ]
i 9 10" 81 10"
S74. Given, 3+ 33+ 333 + ....to nterms

=3x{1+11+ 111+ ... to nterms}

I
©|~
X

I
O~
X

= %x{9+99+999+...t0nterms}

x {(10 = 1) + (10 = 1) + (10% = 1)+... to n terms}

©Olw Oo|lw

x [(10 + 10® + 10° +... to n terms) — n]

= 3, [JA0A0 =D [ _ 11 4o _ g5 40)
o || (o-1) 27 '

S§75. Let a be the first term and rbe the common ratio of the G.P.

1
Then, t,=—=ar’=— (i
4T 977 27 ®
I . 1 )
and L=—c—x = ar =—— ... (i)
729 729

Dividing Eq. (ii) by (i), we get:

ar® _ 27 ,a_(if L ot
ar® 729 3 A3
Putting r= 1in (i)
3
1% 1
We get, al—-| =—=a=1
3 27

Now, sum of n terms of the G.P.

. =a(1—f”)_1{1_[;]n} o d) [t

adsrn (1_1] 2
3
$76. Letthe G.P. be a, ar, ar*, ....
then a+ar+arf+..=15

and a’+a+art+ .. =45
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S§77.

S78.

a a’

= —— =15 and 5 =45
1-r 1-r
= a=15(1-n
= a® =45(1 - r)
= [15(1 =P =45(1-"r)
= 225(1-n?=45(1-n(1+ 1
= 51-n=(1+n
2
= r=—
3
From (i) a=15 (1—§J:5

Hence the G.P. is 5%%

Let a be the first term and r be the common ratio of G.P.
Letthe G.P. be a, ar, ar,....
Nowa +ar=15

= a(1+n=15

anda=ar+arf+ar..= —
—r

= 1-=-r=r = r=

from (i) a (1+%J=15 = a=10

Hence, the G.P.is 10, 5, g

'(l) Gi\fen, g‘lJ’S . 91!’9 . 91!'27 = 914’3 +1/9 + 1/27 + ...

13

=9m=9132=3

[The terms in exponent form an infinite G.P. with a =

(“) Similaﬂy, 6”2 . 6”4 . 6”8 L= 611’2 +1/4 +1/8 + = 6

1
3)

. (i)
... (ii)

- (i)

1
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S$80.

S81.

[The terms in exponent form an infinite G.P. witha =
= 61 = 6
Let ? , a, arbe the first three terms of the G.P. Then,
a 13
—tar+r = —
r 12

and

(3} (a)(ar) = -1
:

From Eq. (ii), we get a’=-1,ie.,a=-1 (considering only real roots)
Substituting a =-1in Eq. (i), we have

- 1—3 or 12 +25r+12=0
P
This is a quadratic in r, solving, we get
3 4
r= -—— or -——
4 3
Thus, the three terms of G.P. are: i —1,é forr= _—3 and E —1,i forr= j
3 4 4 4 3 3
2
Here, a=1 and r=§
n
G
Therefore, S, all=r’) _ =3|1-[2
1—r 2 3
5
In particular, S5;=3 1«(21 =3-ﬂ=m.
3 243 81

Let n be the number of terms needed.

Given that, 4=3, r=_ and .8, % 009
2 512
Since, S, a(1-r")
1-r

1
Therefore 3069 _ 3[1_'2_’)}—6 1 L
erelore, 512 = 1_1 = _2_n
2
3069 1
or - =1-—
3072 2"

N =

3
!r=_
2

. (D)

.. (i)
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or

or

which gives n= 10.

Hence, n=10.

S$82. Let

S$83. Let

1

2"
2!"-‘

3069 3 1

3072 3072 1024
1024 =20

6+ 66+ .666 + ... to nterms

=6[.1+.11+ .111 + ... to nterms]

6[9 99 999 }
= |t St +...tonterms
910 10 10
:g [1_l]+[1_i2]+(1—%)+_"tontermS
9| 10 10 10
_ 6] 1 1 1
= —|nx1-| —+—+—+..tonterms
9| 10 10° 10
ol
_ 6], 100 10
-1
I 10
_ 6 1 10 1
= —|n-—x—|1-—
9 10 9 107

1l
[<e 20>
>
|
O] =
o
—
|

—
Lan [ S
>
p
¥

=£ O9n—1+ L .
81 10"

=5+55+ 555+ ... tonterms
=51+ 11+ 111 + ... to nierms]

g [9 + 99 + 999 +_ . to n terms]

[(10 —4).+¢100 — 1) + (1000 — 1) + ... to n terms]

|l ©o|m

[(10 +10% + 10° + ... + nterms) — n x 1]

9| 10-1 ) 9

_5[10(10”-1) }5{10””—10 ]
= —|——-n gi—n

S
81

[10" ' -9n-10].

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 27



$84. Given a+bx _ b+ox c+dx
’ a-bx b-cx c¢-—dx
or (a+bx)+(@a—bx) _ (b+cx)+(b-cx) (c+dx)+(c—dx)
(a+bx)—(a—-bx) (b+cx)—(b-cx) (c+dx)—(c—dx)
or 2a _ 2b 2
2bx  2cx  2dx
a_b_c
b ¢ d

Hence, a, b, c and d are in G.P.

$85. Let the even number of terms be

a, ar,ar’, ar’, ..., ar*"

Now, a+ar+arf+ .. +arf"=5[a+arf+art+ .. +ar" ]
2n _ 2\n _
or a(r 1)=5& (r<)" -1
r—1 rz —1
1 5
or = —
r-1 r<-1
or rr—1=5(-1)
or r+1=5
Hence, r=4.
$86. Let S,=315, a=5, r=2
n_ H_'_
Sn=a(r 1) ~ar”"~a
r—1 r—1
_rar"-a _ri-a
r-1  r-1
Where /=lastterm=T,
or 5= 20
2-1
or 315=2/-5
or 2/=315+5 =320
or 3=32£=160
2
Now, I=T,=ar""'
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or 160=5(2)" "

or 12100 _ 5
5
or 2" 1 =(2)°
or n-1=5
ie., n==6
Hence, the last term = 160
and the number of terms = 6.
S$87. Given, fx+y)=f(x)-f(y) forall x,yeN
f(1)=3
and 3 f(x) = 120
x =1
For x=1, y=1
fA+1)=Ff(1)f1)
f(2)=3x3=9
For x=1, y=2

f(1+2)=f(1) (2)
=3x9=27
f(3) =27

For x=1, y=3
f(1+3)=Ff(1)f(3)
=3x27=81
f(4) = 81

Now, LH.S = Z f(x)

= f(1) + f(2) + f(3)# 1. + f(n)

3+9+27+81+ ...+ nterms

_ 3@ A8 0y
341 2
Now, Z f(x) = 120

x=1

3
=(3"-2) =120
5 )
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S88.

$89.

= 3"-1=80

= 3"=81=3°
Hence, n=4.

Let rbe the common ratio of the G.P. a, b, ¢ and d.

Then, b=ar, c=ar®> and d=ar’

L.H.S. = (a° + b% + ¢®) (b* + & + d?)
= (a° + a°r* + a’r*) (a%r + a°r* + a*r")
=a'P(1+7~7+ 1
and R.H.S. = (ab + bc + cd)?
= (a’r + a*r’ + a’r®°
=a'?(1+ 7+
Hence, (@ + b* + %) (b* + ¢ + d?) = (ab + bc + cd)’.
Considerthe G.P. a, ar, ar’, ...

a(r"-1)

A

Sum of terms from (n + 1) to (2n)" terms

= SZn - Sn
_a(r*"-1) a(r"=1)
r—1 r—a
. : S
Now, Required ratio= —~—
2n _Sn
a(r’"-1)
< r—1
a(r*"-1 a(r"-1
r-1 r—1
_ a(r"-1

a(r’" =1 =a("-1)

r"-1
roe =" 41

"1
r2n —r"
| 1
=1 — =RHS.
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$90. Let rbe the common ratio of the given G.P. Then,

b=n"term=ar"""’

1
_ b b\n-1
= r"~'== = r= [—]
a a
Now, P = Product of the first n terms
= P=a-ar-ar’..ar"’
= Pzanr1+2+3+._,+(n—1)
n{n-1)
= P=a"r 2

1 nin-1) 2
= p=anl(b)-1L % _gn [EJHI
a a

= an,’zbnfz = (ab)nfz

P* = [(ab)"F’ = (ab)"
= (a-b)"
Hence, P? = (ab)".
s91. 1*GP..: a,ar ar, .., ar"""
2" GP.: A AR AR, .. AR
The sequence formed after multiplying the corresponding terms of the sequence’is
(aA), (aA) (rR), (aA) r’R?, ... @A Tr" 'R~

Here I = (@A)rR =TrR
) aA
2p2
T, £ (@Ar'R° _ R
I, @A)rR)
T, _ (@A)(r'R®)

..............................................

Since, theratios of two succeeding terms are the same, the resulting sequence is also a G.P.

The common ratio of new G.P. = (rR).
$92. The equation px? + 2gx + r= 0 has roots gven by

\ = —-2q £./4q° - 4mp

2p
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q

Since, p, g, rare in GP. ¢ = pr. Thus, x = % but _? is also root of dx? + 2ex + f=0

g 2
d[ﬂ] +26[E]+f=0
p p

or dq® — 2eqp + fp* =0 . (i)
Dividing Eq. (i) by pg® and using ¢* = pr, we get
2_2_8+f£_0 or 2_9=£+£
p g pr q p r
Hence, E,E,i areinA.P
p qr
§93. Let abe the first term and d be the common difference of given A.P.
Here, a,=a+(p-1)d .. (1)
a;=a+(q-1)d .. (i)
a=a+((r—-1)d ... (iii)
as=a+(s-1)d .. (iv)
Given, a,, a,, a,and asare in G.P.
a a, —a -r
SO, i:i: q r :q (V)
a, a a-a PpP-q
- r—s
Similarly, a -8 878 .. (vi)
a, a a,—-a q-r
Hence, by Eq. (v) and (vi)
q-r _r-s
p-q q-r’
ie., p—qg,qg—randr—sareinG.P.
S94. This is not a G.P., however, we can relate it to a G.P. by writing the terms as
Sy=4 +77+777+ 7777 + ... tonterms
= % [9 + 99 + 999 + 9999+ ... to n terms]
_7 2 3 4
* 9 [(10-1)+(10° = 1)+ (10°=1) + (10" = 1) + ... n terms]
= g[(1o+ 10°+10%°+ ... nterms)—(1+1+ 1+ ... nterms)]
_ 7 10(10" -1) _n 7 10(10" -1) _n
9 10 -1 9 9 '
S$95. 1
Iyt
1-1/2
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S,= ———=3
1-1/3
3
= =4
S:=11/a
S, = N _ni1
1-1/n+1
= S,+S,+..+S,=2+3+4+ ..+ (n+1)

g[z(z) r(n=11 [

n(n+3)
>

S96. Let a be the first term and rbe the common ratio of given G.P.

Here, S?+ 8=

Si(S; + §y) =

r—1

r—1

Car" =1

Ca(r =

a(r2n

r—1

+{a(r” — (" +1)}2

M+ +1)?%]

S
=1

s,

r=1

—1)  a(*"= 1)}

a(rm ="+ | ar” =N £t )

r

-1 r—1 }

ML) D [y g4 BT )

r—1

r—1

Ca(r" = 1)]

Ca(r" - ‘I)_2

r =1

&t =1

r—1

From (i) and (i) we get S? + S2= S (S, + S,)

r—1
[+ (F2 %2r" +1)]

2
[T+ (r*" +2r" +1)]

[+ (r" +1)%]

this is an A.P. with a = 2, d =1]

... (i)
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. 3n_1 2n_1

La(r” —1)(r" +1) Lalr = —r" —1)
r-1 r—1

= —a“n]”} [P+ P+ 1 (7 1)

Ca(r =) |
1

a(r™ =1 _a(r" -1

52 =57 T r—1

(Sg - 81)2 -

|
| —
)
—_—
-“N
?:}
R
-~
=]
g
[
[\%]

From (i) and (i) S,[S;— S,] = (S, - S,)%

$97. Let A be the first term and R the common ratio of the G.P. then,

ARP-1=2a
ARI-1=ph
AR -"=¢

On dividing (i) by (ii) and (ii) by (iii), we get

a b
—=RP9 and —~=R9-"
b c

1/ p=q 1lg-r
: e (S0
b c

Let B be the first term and D the’'common difference of the A/P.

= B+ (p-=1)D=a
B+(g=4)D=0b
B+(r—-1)D=c

On subtracting. (vi) from (v) and (vii) from (vi) we get
a-b=(p-qD;/b-c=(q-nD

1 _ D 1 D
p-q a-b'q-r b-c

... (i)

. (i)
.. (i)
LNGii)

. (iv)

. (V)
.. (i)
.. (vii)
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from (iv)

—

ayes _ (byee
b o)

a b-c b a-b

(-
ab—c _ ba—b
bb—c - Ca—b

aﬂ—c‘ ,bc—a_ca—b -— 1

S98. Letthe numberbea—-d, a,a+d.
Now, (a—-d)+a+(a+d)=18 = 3a=18 = a=6
Now,a—d+4,a+4 a+d+ 36arein GP.

S99,

Uy Ul

U

when

when

Hence, the numbersare 46,6, —34. or

10-d, 10,42 + darein G.P.

(10)? = (10 — d) (42 + d)
100 = 420 - 32d -
d?+32d —320=.0

(d+40)(d-8)=0
d=8,-40
a=6,d=8a-d=-2,
a=6,a+d=14

a=6,d=-40; a—d =46,
a=6,a+d=-34
-2.6,14

Let a be the first term and rbe the commeon ratio of G.P.

Then, b=.ar

(@)

c=ar’, d=ar
(bn + CH)Z = (anrn_l_ aﬁ!Zﬂ)2
= a*"r"(1 + "y
@ +b") (" + d") = (@ + b"r") @ + a"r")
=a"(1+ Ma'r"(1 + 1)

[%a=6]

. (i)
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=a’"r*" (1 + 1")? ()
From (i) and (ii)
(bn + Cn)Z = (an + bn)(cn + dn)
= a+b", b+ " "+ d arein GP.

®) (ab + b + cd)’ = (a-ar + ar-ar’ + ar*- ar’)’
= (a’r+ a’r + a’ry’

=a'r(1+ r+ 7 .. (i)

(@ + b* + *)(b? + ? + dP) = (a° + a’r + a’r')(&’F + a1 + &’f°)
=a’ (1+7+Ma’f(1+ 7 +r)
=a'? (1 + 7+ 12 ... (i)
From (i) and (ii)
(ab + bc + cd)? = (@° + b? + ) (b* + ¢* + d°)
= a*+b*>+c% ab+ bc+cd b®+c?+ d”arein GP.

S100Llet a be the first term and rbe the common ratio of G.P.
Then, b=ar, c=ar*, d=ar

(a) a(b® + ¢®) = a(a’r* + a*r")
=ar 1+ .. (i)

c(a@® + b?) = ar (a° + a°P)
=a’r(1+ 7 ... (i)

From (i) and (i)

a(b® + ¢?) = c(a’#+ b?)

1 1 1 1
©) b B NE—ar ar
e S i et
a*(1-r?)  a@r% a‘r*(1-r?)
1 .
) =0
1 = L = 1 .. (i)

b*—c* ar*-a’r* ar*(1-r?

From (i) and (ii)

1 1 1
FoRr
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$101l et the G.P. of nterms be a, ar, a’?, ..., where r< 1 (say).

_pn
Then s=20-r) N0
1-r
17 1 1
Also R=—+—+—+.. tonterms
a ar ar
n
1[(1] _1]
al|\r 1
= —— = {—>1as r<1]
1 r
—
p
11-r" r

1-r"

= m .. (i)
and P=(a)(an (ar) ... (a’" ")
= an’ !'1 +2+3+..+(n-=-1)
-1
_ a”-rnT(Hn_n
(n—-1)n
=a"r) 2 ... (i)
L.H.S.= P’R"
= g2n =1 (1-r")"
@ar" " -r)"
_aa-ry [aa-r")]
(1-r)" 1-r
= S". Hence proved. [Using Eq. (i)]
$102] et a be the first term and.r be the common ratio.
We have, S; =16
3
- @ =16 .. (i)
—r
= Se¢ — S; =128
6
- M_m = 128
1-r
6
ie. % = 144 .. (i)
—r
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(i) . 1-r® _ 144 9
~——~ gives T S ——=—
(1) 1-r 16 1
of A-r¥)a+r®) _ 9
1-r® 1
or 1+r°=9
or r’=8
or r3=28%
or r=2
Thus, Common ratio = 2
As r=2
3
S, = a(r’-1 =16
r—1
or M:‘]S
2-1
or M:m
1
or a(7)=16
16
or a= —
7
n_
Sn=a(r 1)
r—1
_ 162"
7 2-1
16
= —(2721).
7( )

$103] et three terms in G.P. are

a
—,a,ar
r
. a
Their product = F.a,ar=1
or a’=1
or a=1
Again, E+a+ar = 39
r 10
1 39
or —+1+r = —
r 10
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or 14r+r2= 0,
10

or 10 + 10r+ 10r2=39r
or 10r’=29r+10=0
or 10r® —25r—4r+10=0
or 5r(2r-5)-22r-5)=0
or (2r—5)(5r-2)=0
2 5
or r=—, —
5 2
2
Case I: When r=g, a=1
Numbers are L, 1,1 x 3
2/5 5
or E 1, g
2 5
5
Case II: When r= 2 a=1
a
Numbers are 7 a, ar
or BLEEPIN
5/2 2
2 5
or -1, =
5 2
2 5
Hence, three numbers are B 71, rs
or E 1, E
2 5
S104Let the numbersbe  +a, ar ar
a+ar+ar =7
and a’#+ a’ + a’r* = 21 . (D)
= a(1+r+r)=7 ... (i)

and a*(1+ 7+ =21
Squaring (i) and dividing by (ii),

a’(1+r+r?)? _49
a*(1+r*+r*) 21
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(M+r+r2? _ 7
= 0 0 =
1+r? +r* 3
Now, 1+°P+=(1+7P%*="P
=(1+P+n(1+7F = ... (iii)
From (iii),
(14+r +r?)? 7

A+r+r)d=r+r’) 3

= 7TA=r+A=3(1+r+7r)
= 47 —10r+4=0
= 2P -5r+2=0
= (r-2)2r-1)=0
— r=2,1
2
From (i), a= ! >
1+r+r
For r=2, a=-Z=1
7
For r:.l' a= 7 _4
2 1 1
1+ 4 —
2.4

Whena=1,r=2,a=1,ar=2,ar=4

1

When a=4,r= E,a=4, ar=2, ar¥=.1

Hence, thetermsare 1,2,4 .or. 4,2, 1.
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MATHEMATICS - XI | Geometric Mean NCERT

Q1.
Q2.
Q3.
Q4.

Q5.
Q6.

Q7.

Qs.
Q9.

Q10.

Q11.

Q1i2.

Q13.

Q14.

Q15.

Q16.

Q17.

Q1is.

Date: 12/10/2021
Find the geometric mean of 7, 72, 7°,...., 7".
Find the geometric mean between — 4 and -25.
Insert three geometric means between 1 and 256.

If G.M. between two numbers a and b is G and the two A.Ms. between them are p and q,
then, prove that: G2 = (2p — q)(2q - p).

Find two number whose arithmetic mean is 34 and the geometric mean is 16.

If G be the geometric mean between two given numbers and A,, A, be the two arithmetic
means between them, prove that G* = (2A,- A,))(2A, - A)). -

If a, b, c are in A.P., x is the G.M. between a and b, y is the G.M. between b_and c, then
show that b? is the A.M. between x? and y~.

If the A.M. of two numbers be A and G.M. be G, then find the numbers.in terms of A and G.

Find the value of n so that #‘;:“ may be the geometric mean between a and b.
a’ +

The sum of two numbers is 6 times their geometric mean. Show that the numbers are in
the ratio 3 + 272:3-2+/2.

Prove that the product of n G.Ms. between any ‘two positive numbers .is equal to n™"
power of the G.M. between them.

If x is the A.M. between a and b ; y is the A.M. between b and ¢ while a, b, c are in G.P,,

prove that:
(a) £+£=2 (b) 1 1=£
Xy x y b

Let X be the arithmetic mean.and y, z be the two geometric means between any two

3 3
positive numbers. Then prove that | ¥ x;zz = 2.

Prove that the G.M. of any two positive numbers aand b, a < b, is nearest to a.

Let a be a positive number such that the arithmetic mean of a and 2 exceeds their
geometriccmean by 1. Then, find the'value of a.

If A.M. and G.M. of two positive numbers a and b are 10 and 8, respectively, find the
numbers.

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

The ratio of the A.M. and G.M. of two positive number a and b is m : n. show that:

a:b=(m+.m?-n?):(m-.m?-n?%).
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Q19. If a is the A.M. of b and ¢ and the two geometric means G, and G, are inserted between
b and c, then prove that G} + G; = 2 abc.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 2



Nurturing Success...
MATHEMATICS - XI | Geometric Mean NCERT-Solution
Date: 12/10/2021
S1. The geometric mean of the numbers 7, 7%, 7°, ..., 7"is
G= (7, 72‘ 73’ " 7n)1fn I:zn — n(n2+ 1):|
(n(n+1) n n(n +1) +1
= {7(1+2+3+.._n)}1.fn — {7L 2 J} — 7[ 2n ‘] _ 7”2

S2. Ifbis GMofaand b, then b =— vab. (a, b <0).

The G.M. between (—4) and (- 25)
= (—4)"4(-25)"2 = (2/) (5)) = 10 # = - 10.

$3. Let G,, G,, G, be the three G.Ms. between 1 and 256. Then, 1, G,, G,, G,256 are in G.P.
Let rbe the common ratio and 256 is the fifth term. Then,
256=T,=10N"" = rP=16 = r=+4

fr=4thenG,=(1)4) =4 G,=(1)(4)7>=16, G,=(1)(4)° =64
fr=—4then G, =(1)(-4) =-4, G,=(1)(-4>=16)G,=(1)(-4)°=-64

4,16,64 or -4,-16,—64 are the three geometric means.

S4. We have G? = ab .. () (- Gis GM:between aand b)
Also, p and g are two arithmetic means between'a and b.
a,p,q,barein AP
= 2p=a+q and 2g=p+b
= 2p—qg=a and 2q9g-p=b
Putting, a=2pP—-qgandb.=2qg—pin (i), we get
G* = (2p - 9)2q—p)

S5. Letthe two numbers be a and b.

Then, axB = 34 and \/5=16 = a+ b=68and ab =256
(a—b)? = (a + b)*> - 4ab = (68)? — 4(256) = 3600
- a—b=60.
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On solving a+ b =68 and a— b = 60, we get:
a=64 and b=4

Thus, the required numbers are 64 and 4.

S6. Letthe two given numbers be a and b.
Then, G? = ab
Also,a, A, A,,bareinAP. = 2A,=a+A,and2A,=A,+b

= 2A,—A)=a and (2A,—A)=b
G’ =ab=(2A-A,) (2A, - A)).
G? = (2A,-A,)(2A, - A,)
S7. Since a, b, careA.P. = 2b=a+c
xis the GM. betweenaand b = x= ab
yisthe GM. betweenbandc = y= Jbe

()

N0
2 (i)
... (iii)

Now, X* +y*=ab+bc [Using (ii) and iii)]
=b(a+c)=b(2b) = 2b* [Using (i)]
b? is the A.M. between x* and y*.

S$8. Letaand b be the two numbers.

Then, quadratic equation with a and b as its roots is

x*—(a+b)+ab=0
ie. X¥—2Ax+G?=0 [Using Aza;b,GzJaTJ}
The roots of this equation are:
4 2 _ 2
AV V4: 46 = A+ /(A +G)A-G)

Hence, the two numbers are A + J(A +G)(A=-G).

$9. We know that G.M~between a and b = +/ab [ a, b>0]

n+1 n+1
a " +b
= — 5 - vab
a +b
1
= a"t'+ p"* " = (a" + b")(ab)?
PR L.
= a"*'+ b '=a 2p2+a2-b ?
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natf 1 1 netf 1 !
= a (az—b2)=b (az—bz)
n+— n+— ! 1
= a ?-= 2[ azb = a? b%to}
n+1 0
a) 2 a
S —_ =1=|=
3) == (3)
1 1
= n+—=0=>n=-—
2 2

S$10. Let two numbers are aand b. Then, GM. between aand b= «/a_b

Given that Sum of two numbers aand b =6 x (G.M. between a and b)

b _3
= a+b=6(\ab) = 22 =2
Nab) = oda

Applying componendo and dividendo, we get

a+b+2Jab _ 3+1 (Va ++b)? _«4 (\/5+\/E)=_
(Va-+b)

=

2

= =
a+b-2Jab 3-1 (a - /b)?
Again, applying componendo and dividendo, we get

Va+vb+ya-vb _ J2+1
Ja+yb+Ja+rvb  2-1

2\Ja _ \2+1

- =~E+1
2Jb 2=1

-1

v
Sl
N

V2 +1

a

Hence, the problem.

_ _ ? arn 2+1+242 §_3+2\/§
Squaring both sides, we get E_.\’E‘T = g 2+41=-2402 T b 3-2J2

S11. Leta, G, G,, Gy, G,, b are in G.P. [a, b>0, (a#b)]

Let rbe the.common ratio of this G.P. ahd b is (n + 2)™ term.

1

Now, b=T ,=a"" = r= [EJM
a

Product of n GMs. between aand b = G,.G,... G, = ar. ar ... ar"

n
- a”r1+2+"'+” - an . r§[2(1)+(ﬂ—1)1] _ anr 2
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S12,

S13.

= g"'2. pn2 z(@)n

= Product of n G.Ms. between a and b = (G.M. between a and b)".

a+b

xisthe A.M. betweenaandb = x=

b+c
2

yisthe AM. betweenbandc = y=

a, b, care in G.P. = b®=ac
(@) From (iii); b*=ac = bb=ac=(2x—-a)(2y—c)=ac

. (1)

.. (i)

... (i)

[+ From (i): b= 2x—a; From (ii). b =2x — c]

a ¢
= 4xy — 4xc —2ay=0 = xc+ay=2xy:>;+;=2

(b) From (i) and (ii) we get:
1

1
Xy

a+b b+c  ab+ac +bc+ b

2 N 2 2(b+c)+2(a+b)

2(a+c+2b)

= [Using.(iii): b = ac]

ab + 2b? + be

_ 2(@+ct2b)y 2
b(a+c+2b) b’

o i B N

1 1 _
_+_,..
Xy

Let a be the first term and r be the common ratio of given G.P.
Let the two required numbers be a and b.
Then, xis the A.M./between a and b.

= a,y, z barein G.P. Let rbe the common ratio of this GP. Then, y = ar, z= ar

b 173
Also, b=ar = r= [—]
a

y’+2z° _ (ar)’ +(ar®)’ _ ar*(+r?)
xyz [a;b](ar)(arz) az[?]rs

Now,
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26[1 + EJ
p— a —

(a+ b)
$14. The GM. of aand b is V/ab.
We have: Jab —a = Ja(/b - Ja)
and b—+/ab = /b(/b -+a)
Now a and b are positive and a < b (given)

Jb > /a.
And so, (JE > \/5) is positive.
Vb (Vb —Ja) > Ja(/b - Ja)
= b—+ab >+ab-a

i.e., the difference between G.M. and b is greater than the difference between G.M. and a.

Hence, the G.M. of a and b is nearest to a.

S15. Let Abethe A.M. and G be the G.M. between a and 2.

Then, aA=272
2
and G=\/£
Now, A-G=1
a+2 at2
- ; -J2a =1 = 5 ~-1=y2a
= §=\/5 = i=2a
2 4
= a’-8a=0 = a(@a-8) = .a=8.
$16. Given that AM. = azb =10
and GM.= ab =8
From Eq. (i) and(ii), we
a+b=20
ab =64

Putting the value of a and b from Eq. (iii), (iv) in the identity (a — b)? = (a + b)? — 4ab, we get

(a — b)* =400 - 256 = 144
or a-b=x12

[+ a=#0]

. (i)

.. (i)

... (i)

L (iv)

.. (V)
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Solving Eq. (iii) and (v), we obtain
a=4, b=16 or a=16, b=4

Thus, the numbers a and b are 4, 16 or 16, 4 respectively.

S17. Let the two numbers between 3 and 81 be G, and G.,.
Thus, 3, G4, G,, 81 are in G.P.
Here, a=3
T, =81

Let rbe the common ratio

Therefore, ar® = 81

or 3r® =81

or rP=27

or r=3

or G,=3x3=9
or G, =9x3=27

Hence, the required numbers are 9 and 27.

$18. Here, AM. m
G.M. n

a+b

2 _

Jab

3|3

a+b

2\/ab

= a+b+2Jab =m*n [Componendo and dividendo]

a+b-2Jab m-n

s[3

a++b)? [ m¥n

(Va =b)ts, m=n
\/ET‘+\/B - Jym+n
Ja=b  ym-n

(Va=salb) + (Ja—+b) _ ymin+m—n
(Na+vb)-(a-+vb) Jm-n-Jm-n

2a _ Jm+n+\m-n
b Jm+n-\m-n

[Componendo and dividendo]
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(m +n) +(m —n)+2,(m + n) (m —n)

a5 [Squaring both sides]
b (m+n)+(m-n)-2J(m+n)+(m-n)
_2m+2ym?* —n? - a_m+m’ —n?
2m — 2m? - n? b m—Jm?-n?
Hence, a:b=(m+ym>=n?):(m—\m?—-n?).
$19. Since, aistheAM.ofbandc = 2a=b+c. (1)
b, G,, G,, c are G.P. Let rbe the common ratio of this G.P.
C. 13
Then, c=br = r= [BJ
13
G, =br= b[%] = p2BeB G13 = (bZIS Cws)s = p2c
NG 2
and G, =br’= b{(g] } =b"c™® = G,°= (") = be?
Now, G’ + G,° = b*c + bc® = bec(a + ¢) = be(2a) [Using (i)]
= G13 + 623 =2 abc.
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MATHEMATICS - XI | Word Problems on Arithmetic Progression NCERT

Date: 12/10/2021

Q1. A man starts repaying a loan as first installment of Rs. 100. If he increases the installment
by Rs. 5 every month, what amount will he pay in the 30" installment.

Q2. The income of a person is Rs. 3,00,000 in the first year and he receives an increase of
Rs. 10,000 to his income per year for the next 19 years. Find the total amount, he received
in 20 years.

Q3. Two cars start together in the same direction from the same place. The first goes with
uniform speed of 10 km/h. The second goes at a speed of 8 km/h in the first hour and
increases the speed by 1/2 km each succeeding hour. After how many hours will the
second car overtake the first car, if both cars go non-stop.

Q4. The gate receipts at the show of “Baghbaan” amounted to Rs. 9,500 on the first night
and showed a drop of Rs. 250 every succeeding night. If the operational expenses of the
show are Rs. 2,000 a day, find on which night the show ceases to be profitable?

Q5. A person buys National Savings Certificates every year of value exceeding the last years
purchase by Rs. 100. After 5 year he find that the total value of the certificate is Rs. 5250.
Find the value of the certificates purchased by him:

(i) in the 1% year (ii) in the 9" year.

Q6. The ages of the students of a class form an A.P. whose common difference is 4 months.
If the youngest student is 8 years old and the sum of the ages of all students ofthe class
is 168 years, find the number of student in the class.

Q7. A man deposited $ 10000 in bank at the rate of 5% simple interest annually. Find the
amount in 15" year since he deposited the.amount and also calculate the total amount
after 20 years.

Q8. The gate receipt at the show of “Rain-Coat” amounted to Rs. 6,500 on the first night and
showed a drop of Rs. 110 every succeeding night. If the operational expenses of the
show are Rs. 1000 a day. Find‘on which night the show.ceases to be profitable.

Q9. A man buys a car for Rs."3,00,000.He pays Rs. 1,50,000 in cash and agrees to pay the
balance in yearly installments of Rs. 10,000 plus 10% interest on the unpaid amount, find
the total amount he paid for the car.

Q10. A manufacturer of radio — set produced 600 units in the third year and 700 units in the
seventh year. Assuming that the production uniformly increases by a fixed number every
year, find
(a) the'production in the first year (b) the total production in 7 years.

Q11. The sides of a right-angled triangle are in A.P. show that the sides are in the ratio 3:4: 5.

Q12. On the first day strike of physicians in a hospital, the attendance of the O.P.D. was
750 patients. As the strike continued the attendance declined by 50 patients every day.
Find from which day of the strike the O.P.D. would have no patient.
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Q13. 150 workers were engaged to finish a job in a certain number of days, 4 workers dropped
out on the second day, 4 more workers dropped out on the 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.

Q14. 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.

Q15. A farmer buys a used scooter for $12,000. He pays $6000 cash and agrees to pay the
balance in annual installements of $500 plus 12% interest on the unpaid amount. How
much will the tractor cost him?

Q16. Ram buys a scooter for $22000. He pays 4000 cash and agrees to pay the balance in
annual instaliment of $1000 plus 10% interest on the unpaid amount. How much will the
scooter cost him?
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MATHEMATICS - XI | Word Problems on Arithmetic Progression NCERT-Solution

S1.

S2.

S3.

S4.

Date: 12/10/2021

Thus he pays Rs. 100, Rs. 105, Rs. 110, ...
Now, a=100, d=5
To find T30

We know that T,=a+(n-1)d
Tso =100+ (30— 1) x 5
=100+ 145 =245
Hence, he will pay Rs. 245 in the 30" installment.

Here, we have an A.P. with a = 3,00,000, d = 10,000 and n = 20.
Using the sum formula, we get,

Sy = % [6,00,000 + 19 x 10,000]
= 10(7,90,000) = 79,00,000.

Hence, the person received Rs. 79,00,000 as the total amount at the end of 20 years.

Let the second car overtake the first care after n hours. Fhen, the two cars travel the same

distance in n hours.

Distance travelled by the first carin n hours = 10 n km

Distance travelled by the second car in n hours.= sum of n terms of an A.P..with first term 8 and

common difference %

1

=£|:2x8+(n—1)x—}=m
2 2

4

When the second car overtakes the first car, we have

10n = n(n + 31)

= 40n=n*+31m.= nn-9)=0 = n=9

Thus, the second car will overtake the first car in 9 hours.

We have cost of gate receipt on the first night (a) = 9500;
Common difference (d) = - 250

The show will cease to be profitable on the night, when

[+ n#0]
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S5.

S6.

2000 =9500 + (n—1) (=250)

= 2000-9500=-250n +250
= 2000 -9500-250=-250n
= —7750= —250n

250

Hence, on 31% night the show will cease to be profitable.

Let a be the value of the certificates purchased by him in the 1% year.
Common difference is Rs. 100. Then,
S, = 5250
5
We know that, Sg = E[Za + (5 - 1)d]
5
= 5250=E[23+4><100]
= 75252 *2 = 2a+400
= 2100 =2a+400
= 2a=2100-400
- a= 179 _g50
2
Hence, the value of certificate in the 1% year ='Rs. 850
Ty =a+(9-1)d
= T, =580+ 8 x 100 = 850 = 1,650
which is the value of certificates purchased in the 9" year.
The age of the youngest student (a) = 8 years.

Common difference oftheir ages (d) = 4 months= %year.
Sum of ages of allstudents (S,) = 168 years:
Let n beithe number of students in the class.

We know that, S, = —[2a+(n-1)d]

n
2
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- 168=£{2x8+(n—1)-1}
2 3

= 2><168=n[16+(n;1q

= 336 = 160 + =)

= 1,008=48n+n*—n

= n’+47n-1,008=0

= n’+63n—16n-1,008=0

= n(n +63)—16(n+63)=0

= (n+63)(n—16)=0

Either n+63=0 or n-16=0

= n=-63orn=16 [n =-68 (not possible)]

Hence, the number of students are 16.

S7. Initial deposit = Rs 10,000
Rate of interest = 5% p.a. S.I.

10,000 x 5 x 1
100

Interest for one year = Rs.[ J =Rs. 500

The amount in the account of the man in first, second third, ..., years are Rs. 10,000, Rs. 10,500,
Rs. 11,000, ...

Amount in 15" years since deposit = Rs. (10,000 + 14 x 500)
= Rs.17,000

Amount after 20 years'= Rs. (10,000 + 20 x 500)
= Rs. 20,000.

$8. Gate receipt for the show on the first night = Rs. 6,500
Drop every succeeding night = Rs. -110
The show will cease prefit on the night when receipt just = Rs. 1000

a = 6500, d == 110, T, = 1000
T, =a+(n=1)d

1000 = 6500 + (n— 1) (- 110)

110 n = 6500 — 1000 + 110 = 5610

5610
n= =
110
On 51 night the show will cease to be profitable. After 51 nights there will be no show.

51
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S9. Amount paid cash = Rs. 1,50,000
Remaining amount to be paid = Rs.(300000 - 150,000) = Rs. 1,50,000

linstallment = Rs. 10,000 + (1,50,000)% = Rs. 25,000

Il installment = Rs. 10,000 + (1,40,000)% = Rs. 24,000

Illinstallment = Rs. 10,000 + (1,30,000)% =Rs. 23,000

IV installment = Rs. 10,000 + (1,40,000)% = Rs. 24,000
Number of installments = M =15
10,000

a = 25000, 24000, 23000.........
d=-1000

S = —[2a+(n—-"1)d]= g[z x 25,000 +(15 —1)(— 1000)]

NS

= 1?5[50, 000 -14000] = 1?5(36000) =15x18000=2,70,000
Total amount paid for car = (Rs. 1,50,000 in cash.+ Rs. 2,70,000) = Rs. 4,20,000.

$10. Let the productionin n" year be a,
a = production in 1%'year, 'd = common differencé
T, = 600, . a+2d =600 N0
a, =700, “a+ 6d =700 ... (i)

Solving (i) and (ii), we get
d = 25;a~= 550 units

(@) 1%'year production = a=550 units
(b) the total productionin 7 years.

S =g[2a+(n—1)d], n=7,

n

s, = ;[2x550+(7—1)25]=£(1100+6+25)

1250x7 _ 605 7 = 4375.
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S11. Letthesidesbea—d, a,a+d. arein AP
a—d,a,a+d (given)
By pythagoras theorem,
AC? = AB* + BC®

(@a+d)y’=a’+(a—dy
a’+2ad+d’° =a°+a’-2ad+ d’

a’ = 4ad

a=4d
Sidesare=a-d=4d-d=3d,a=4d, a+d=4d + d=5d

The sides areintheratio3: 4 : 5.

S12. First term = a = attendance of patients on first day
a=750

Common difference d = — 50 (decline mean negative)

let on the n" day, no. of patients = 0
a,=0, a,=a+(n-1)d, 0=7504 (a~1)(50)

50 (n— 1) = 750
—1= 7_50=15,
50
n=15+1=16

on 16" day, there will be no patient.

S$13. Suppose the work was completed in n.days when the workers started dropping. 4 workers
dropped out every day except the first day. Therefore, the total number.of workers who worked all
the n days, is the sum of n terms of-an‘A.P. with first term 150 and ,common difference —4, i.e.

g [24 150 + (n — 1) x (—4)] = n (162~ 2n)

Had the workers not dropped.then the work should have finished in (n —8) days with 150 workers
on each day. Therefore, the total number of workers who would have worked all the n day is

150 (n-8).

Therefore, n(152 - 2n)= 150 (n'- 8)
or n’—n—-6000=0

or (n—25)(n+24)=0

or n=25

Thus, the work was completed in 25 days.
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S14. a = Rs. 15625
Depreciation = 20% of 156625

= 20 45625 = Rs. 3125
100

T, = 16625 - 3125 = Rs. 12500
Common difference = 12500 — 15625 = Rs. -3125
n=5
T,=a+(n-1)d

Ts = 15625+ (5—-1)(-3125)
= 15625 - 12500 = Rs. 3125
Hence, estimated value at the end of 5 years = Rs. 3125.

S$15. Given,  Total cost of a scooter = $ 12,000
Paid cash = $6,000
Balance = $6,000
Number of installments @ $ 500 each = 12

6000 x 12 x 1
100

First installment = $ (500 + 720) = $ 1220

Interest on first installment = $[ ] =$720

5500%x12x 1
100

Second installment = $ (500 + 660).= $ 1160

Interest on second installment= $ [

} = $660

5000x 12 x 1
100

Third installment= $(500 + 600)
= $1100 and so on

Interest on third installment= $ [

J = $600

Total amount paid in installments = $ (1220 + 1160+ 1100 + ... to 12 terms)
Here, a=1220, d=-60, n=12

S= % [2.% 1220 + (12 — 1) (=60)]

= 6 (2440 — 11 x 60)
= 6 (2440 — 660)

= 6 x 1780 = 10680
= $ 10680
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Amount paid by farmer = $ (6000 + 10680)
= $ 16680.

$§16. Given,  Total cost of a scooter = $22000
Paid cash = $4000
Balance = $ 18000
Number of installments @ $ 1000 each = 18

18000 x10x 1
100

First installment = $ (1000 + 1800)
= $2800

Interest on first installment = $ ( ] =$1800

17000 x 10 x 1
100

Second installment = $ (1000 + 1700)
=$2700

Interest on second installment=$ (

]=$1700

16000 x 10 x 1
100

Third installment = $ (1000 + 1600)
= $2600 and soon

Interest on third installment = $( ] =$1600

Total amount paid in installments = $ (2800 + 2700 +.2600 + ... to 18 terms)
Here, a=2800, d=-100,"n=18
S= % [2 x.2800+ (18 — 1) (—100)]
=9 (5600~ 1700)
= 9x 3900 = 35100
=.$ 35100

Amount paid by Ram = $ (4000 + 35100)
= $39100.
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MATHEMATICS - XI | Sum of Special Series NCERT

Q1.
02.
Q3.

Q4.
Q5.

06.
Q7.

Qs.

Q9.

o10.
o11.
Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q1s.

Date: 12/10/2021

Find the n'™" term of the series: 1 + 2%x + 32% + 4% + .....
Find the sum to n terms of the series 1.3.6 +2.5.9+ 3.7.12 + 4.9.15 + ...

Find the sum
(a) 52+6%+7%+.. + 202 (b) 2°+4°+6%+8%+ .. +18°

Find the n'" term and the sum to n terms of the series: 12+ (12 + 2%) + (12 + 22+ 3%) + ...

If S,, S,, S, are the sums of first n natural numbers, their squares, and their cubes
respectively, show that 9S,” = S, (1 + 8S,).

Find the sum of first n terms of the series: 9+ 18 + 31 + 48 + ... .

If fis a function satisfying f(x + y) = f(x) f(y) for all x, y € Nsuch that f(1)=3 and i f(x) =120,
find the value of n. !

Find the n' term of the series: 1 + 3 +i +l SR

3 9 27 81
Show that:
1.22 +2-32 4o +n(n+1)° _3n+5
12.2422.34-wnu--- +n2(n+1) 3n+1

Find the sum of first n terms of the series: 10 + 17+ 26 + 37 + ....
Find the n' and the sum to n terms of the series: 1+5 + 13+ 29 + .....

Find the sum to n terms of the series 1 + 5x+ 92 + 13 + ....... Hence, find the sum to
infinity | x| < 1.

If the sum to infinity of the series 3 +5r+ 777 + ...... is %, findr.

If the sum of infinity of the series

1+(1+ d)(— 1) +(1+ Zd)(— 1]2 +(1 +3d)[— 1)3 +../08 ol findd
3 3 3 16’ ]

Find the sum of the infinite series: % + %; +g§_ +'2’—i +ereens

Find the sum of the series 17 + 52x + 9%*+ 132 + ........ o, where | x| < 1.

If the sum to infinity of the series: 3.+ (3 +d)% +(3 +2d)4—12 TR is 494, find d.

If the sum to infinity of the series: 2 + 5x + 8x* + 11x> + ...... is %, find x.
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Q19. The sequence N of natural numbers is divided into classes as follows:
1 2

Show that the sum of the numbers in the n'" row is n(2n® + 1).

1.1 4.1 4+
25 538 8.11

Q20. Find the sum to n terms and infinite terms of the series:
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MATHEMATICS - XI | Sum of Special Series NCERT-Solution

Date: 12/10/2021

S1. Wehave, 1+2%x+3%°+4>%+ ...
This is not arithmetico-geometric series
First series: 1,22 32 4% .. and GP:1,x, % x°,........ Here,a=1,r=x

n" term of this series, T, = n? = T,=a@" =x"
T of the given series = (T, of first series) x (T, of G.P.)
= T, =()(x"") = n’x™"

S2. 3 series: 6,9,12, .o, 3(n+1)  [T,=6+(n-1)3]
n" term of the given series = (n" term of the 1% series) x (n™ term of the 2" series)

x (n™ term of the 3" series)

= T =n(@n+1).3(n+1)=6n"+9n*+3n
Now, S,= 3T, =>(6n°+9n*+3n) =63 n*+93n +33n
_ S[n(n + 1)}2 +g{n(n +1)(2n +1)}+3[n(n +1)J
2 6 2

= %[n“ +2n° +n2] +%[2n3 +3n° +n) +%[n2 + n:|

=g[n4+2n3+n2+2n3+3n2+n+n2+n]
3 4 3 2 3 3 2
=—[n +4n” +5n +2n}=—n(n +4n° +5n+2).
2 2
$3. (a) Let S=52+6%+ 7%+ ... +20°

Adding and subtracting 12 + 2> + 3% + 4% in given'series, we get
S=(12+22+3F + 4%+ 554 67+ 72+ ...+ 20°) — (17 + 2° + 3% + 4%

= S= (an)nzzu = (an)n=4

2020 T1)(2.20 + 1) 4(4 + 1)(2.4 + 1) [ S n(n +1)(2n + 1)]

6 6 6

20><21><41_4x5><9
6 6
= S =2870-30=2840
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(b) Let S=2°+4°+6%+ . +18°=2x1)P+2x2°+2x3P°+...+(2x9)°

018
( =2 (X)), =T

2
=8 x[9(92+ ”J = 8 % (45)% = 16200 .

S4. The given seriesis 12+ (12 +2%) + (12 + 22+ 3%) + .. .. (i)

Let T_be the n™ term of (i). Then,

3 2
Tn = 12+22+ 32+42+ +n2= Zn2 :n(n+1)(2n+1):n_+n_+£
6 3 2 6
Sumtonterms =S, = T, =%Zn3 +%Zn2 +%Zn
- l[nr(nw‘l)]:2 +1[n(n+1)(2n+1))+1n(n+1)
3 2 2 6 6 2
2
N S, = n(n+1)[n(n+1)+(2n+1)]=n(n+1)(n +.3n + 2)
12 12
2
_ n(n+MN(n+1)(n+2) ~ S'= ntn +1) (n+2).
12 8 12
S5. We have, S, = Sum of first n natural= Zn=%n{n+1)
S, = Sum of square of first n natural numbers =>’ n* = nin + 11;2" 1)
: 2
And S; = Sumiof'gubes of first n naturalinumbers = ) n° = (WJ
2
Now, 982= 9[”(” b 1)6(2” +1)] =%n2(n+1)z(2n 1+ 1) ()
1 2 2 1 1 2 2 2 .
And S;(1+8S)) = Zn (n+1) 1+8'En(n+1) =Zn (n+1)°(2n+1) ... (i)

From (i) and (ii), we get
9S7 =S,(1 + 8S,).
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§6. The given series is
9+18+31+48+ ...
=) 9+18+31+48 + ...
9+ (9+13+17+..)

The sequence of the difference between the two successive terms of this series is
(9,13,17,....)
Clearly it is an AP with common difference 4. So let the n™ term of the given series is

T =an“+bn+c

Puttingn=1, 2, 3, we get
T,=a+b+c=9 r=9
T,=4a+2b+c=18 T =18
T,=9a+3b+c= 31 Ts =31

Solving these equations,wegeta=2,b=3,c=4
T, =2m"+3n+4

Required sum = »'T, = (2r* +3r+4)=2) r? +3)r+4> 1
r=1 r=1

r=1 L =1 r=1

=2

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

)+3[@]+4n=%[4n2 +15n + 35)

s7. f(1) =3, f(x +y)=f(x)f(y)
f =f(1+1)=Ff1).f(H=33=9
f(3)y=Ff(1+2)=f(1).f(2)=3.9=27

f(4)=f(1+3)="7(1).f(3)=3.27 = 81

S = ZAx) = (1) + £(2) + £(3) + F(n) =120

1

= 3+9+27+ .. tonterms=120

= 37D 240 v a=3r=3 §=-0C -1
3-1 3-1
. M:120
] 2
= 3 —1=120x§=80

3"=80+1=81=23*

= n=4

|
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11 1 1
AP : 1,357 e d GP : - —— —,
an 3 9 27 81
1
Here (forA.P.) a=1,d=(6-3)=2 |andfor(GP) a= % . %:%
3
1 1 n-1
= T,of (AP)=a+(n-1)d And T (GP)=ar™" = 3 5}

T,of A.G. series = (T, of A.P.) x (T, of GP.)

o [ 1) 2n=1
= (2n 1)(3,,] T

$9. n"term of numeratoris n(n + 1)>=n®+2n*+ n
= T,=n"+2n°+n

And n™ term of denominator is n?(n + 1) = n° + n?

= T =n’+n?
2 2 2
Now, LHS = 1-22 +2:?3 R +n(2n+1)
1-2+2°-3+------- +n°(m+1)

S DT, DA +2n*+n)
S YT, 3 (0 +n?)

_>n¥23n*+dn
> 07+ n?

(n(n +1)]2 +2{n(n +1)(2n +1)] +[rr(n +1)J

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

2

n2(n+ ), n(n+1)@n+1) _n(n+1)
- 4 3 2
n?(n + 1y L n(n+1@2n+1)
4 6

. ()

... (i)

[Using (i) and (ii)]
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n(n +1)
e {3(n2 +n)+4(2n +1)+6}

n*(n+ 1)
4

{3(n” +n)+4(2n + 1)}

3n° +3n+8n+4+6 :3n2+11n+10
3n° +3n+4n+2 3n° +7n +2

(3n+9)(n+2) 3n+5

= =R.H.S.
Bn+MNH(n+2) 3n+1

§10. The given seriesis 10+ 17 + 26 + 37 + ...
10+17+26+ 37 + ...
-10-17-26-37- ...
10+(T7+9+11+ )

The sequence of the difference between the two successive terms of this series are
(7,9,11, ...)
Clearly it is an AP with common difference 2. So, let the nth term of the give series is

T =an*+bn+c

Puttingn=1, 2, 3, we get

T,=a+b+c=10 T, =10
T,=4a+2b+c=17 T,= 17
T,=9a+3b+c=26 T,= 26

Solving these equations, we geta=1,b=4,c=5
T.=n*+4n+5

Required sum

iTr Sy (rP+4r+5)=>r’+4y r+5> 1
r=1 r=1 r=1 r=1

r=i

n(n+1)(2n +1) +4n(n +1) " Bn - n(n +1)(2n +1) +2n(n +1)+ 5n

6 2 6

- g[(n +1)(2n + 1+ 12(n +1) + 30]

= Mo 430+ 1+ 12n+12 + 301 = {202 +15n + 43] .
6 6

S11. Let S=1+5+13+20+ ... +T _,+T,
And S=E=1+5+13+ . +T, _+T, _,+T,

0=1+4+8+16+ ... +(T,_)-T

n
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= T.=1+{4+8+16+ ..+ (n-1)terms}

n=1 n
=1, 327 =) ~mep,s =2 =1
2-1 r—1

=1+42""'-4=222"""_-3
T,=2""1-3=2%-3
T,=2°""-3=2°-3

...............................................

S=T,+T,+T,+ ... +T [OnAdding]

=(22-3)+(2°=3)+ (2*=3)+ ...+ (2" = 3)

=25(1+2+2%+ ... +2""—(3+3+ ... +nterms)

= 22‘22 _11—3n=22.2”—4—3n
=2"*2_3n-4,

S12. We havel + 5x + 9x* + 13x° + ...
This is an A.G. series with corresponding
AP.:1,5/913..

and GP.:1,x x° x° ...

Here, a=1 d=4 For corresponding A.P.
Here, a=1,r=x For corresponding G.P.
= T,=1+(n-14=4n-3
= T za@ "=1x)"""=x"
T, of A.G. series =(4n — 3) (x" ")
S =1+5x+ 9+ 13 +u.. + (@n—=T)X"" 2+ (4n = 3)x" " 0

Multiplying both sides of Eq. (i) by x, we get
XS, =x+5xX +9x° + 13x* + ...+ (@n=T)X"" + (4n -3 .. (i)
Without touching 1% term of (i), we subtract (ii) from (i) as follows:

1% term of (ii) from 2" term of (i) i.e., 5x — x = 4x
2" term of (i) from 3™ term of (i) i.e., 9x* — 5x* = 4x* and so on.
In this way, we get
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S13.

(1-xS,=1+(B-1)x+(9-5x+(13-9)x°
+ o @n-3-4+7)x"" = (4n-3)X
=1 +4x+4F°+ 4+ ...+ 4" = (4n - 3)X"
1+4(x+x2+ X+ ... .to (n—-1)terms) — (4n — 3)x"

1+4{w}—(4n— 3)x"
1-Xx

(1+x)S,

n-1
_ g = 1  Ax(=x"") 4n-3 ,
" 1=x  (1-x)? 1-3

Now, when |x|<1andn — «, x” >0

1 4x 1—x+4x 1+ 3x
S= + - =
1-x (1-x*  (1=-x* (1=-x)?
Let, S=3+5r+7P+9°+ ........ to o . ()
Multiplying by r in equation 1°"
rS=3r+5°+7°+ ........ ... (ii)
Without touching 1% term of (i), we subtract (ii) from (i) as follows:
1% term of (ii) from 2" term of (i) i.e., 5x — x = 4x
2" term of (i) from 3" term of (i) i.e., 9x* — 5x* = 4x* and so on.
In this way, we get
(1-nNS=3+5B-3)+ (7=57r+ Q-7+ ..
= (1-NS=3+2[rFr+r+ ]+..
= (1+7S=8%2 3421 321 S, =
1—=r 1=r o 1=r ]
= S= 3—r2 = ﬁ: 3'_2 .+ §S=—given
(1=r) 9, (1=r) i
= 93 -nN=44(1-2r+ A== 447 -79r+17=0
2
. L 79 +4J(- 79)* — 4 x 44 x 17
2x 44
_ 79++3249 7957 17 A
88 88 11
L 17
Rejecting r= 17 [ |rl<1]

. . o 1
Since the given series is convergent only when | r| <1, we have r= 7
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S14. We have,

Multiplying both sides of (i) by [— %j , we get

1 1 1Y 1\° 1)*
-ES :{—§J+(1+d)(—§] +(1—2d)(—§] +(1+3d)(—§J +...

Without touching 1% term of (i) we subtract (ii) from (i) as follows:
1% term of (ii) from 2" term of (i) i.e.,
of- )
3 3 3

2" term of (ii) from 3" term of (i) i.e.,

1) 1Y 1Y
(1+2d)(——] —(1+d)[——] =(——J d and so on
3 3 3

In this way subtracting (ii) from (i), we get
[1+ 1JS =1+d [—1]+[—1J +(—1] + ..,.00
3 3 3 3

=1+d

w
1l
1
—
_I_
Q
|
F N
e b
N .
—_——
oo
e
1
N
|
o w
Q.

= = =
16 [ 4 16 16 4 16 (16

S15. Let 1?7 32 52 .72
S = —+ —2 ey e _T ......
2 2 2° 2
1 2 2 2 . ) . 1
ES = ;—2 + 23 +%+ [Multiplying by common ratio,

1 12 32-1 52_-32 7?2_5?
—+ + + +

S=1+(1+d) (——)+(1+2d)(—%)2+(1+3d)(—%]3+

. (i)

(ii)

. ()

.. (ii)

... (iii)
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2 3 4
= lS—1 = 8(1 +16 1} + 24 1J S ... (iv)
2 2 2 2 2
1 2 1 3 1 4
Here, 8, 16, 24, ... isanA.P. and[Ej , [—] [E] ...isaGP

Multiplying (iv) by % we get

1 1\ 1Y 1Y
——x—=8|= ~ | y24| 2| 4.
2><2 8[2] +16(2j + [2J +

Subtracting (iv) from (iii), we get

1 1
—_x—
2 2

—

S

_4
2
— 13_1=8x1 — 18: +l:£ = S=17
4 474
$16. Let S=12+5%+ 9% + 13%+ ... .. (i)
xS =12+ 55 + 9% ... % . (i)
= S—xS=12+ (B2 - Ax +(9? -59)x2 + (132 - ) + ... ©
= (1-—x) S=1+24x+56x"+88x°+ ... o0 .... (iii)

(i) is an arithmetico-geometric series.as 24, 56, 88... is an A.P. and.x, X, x°, ...isaG.P.
Multiplying (iii) by x, we get
X (1 = X)S=x= 24x° + 56x° + 88x* + /... % .. (iv)

Subtracting (iv) from (iii);we get
(1=x)S =1 =X (1= Xx)S + x =24x + 32x° +7 0 =

= (1-S(T—x)—1+x=24x+ 32+ x* + ... 0]
32x?
= (1—x)28—(1—x)=24x+1_x [ |x]<1]
2 2
N (1—x)28=1+23x+32X :1+22x+39x
1-x (1-=x)
_1+22x +9x?
= =
(1-x)’
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S17

" We have S=3+ (3 + d) % + (3 + 2d) 4—12+ ......
Muiltiplying both sides of (i) by % , we get

3
+...

1S=§+
4° %

Without touching 1° term of (i) we subtract (i) from (i) as follows:

(3+ d)(%]z +(3+ 20')(%]

1

4

1% term of (ii) from 2" term of (i) i.e., (3 + d)l - %

2 3+d-3)=

A~|Q

2 2
2% term of (i) from 3" term of (i) i.e., (3 + 2d)[%} -3+ d)(%]

12 1Y
= (Z] (3+2d_3_d)=d{2] and so on.

In this way, subtracting (ii) from (i), we get

4 4
1
N 3s=3+dl—4_ =3+d[ixl]=3+9 [
4 1_1 3 4 3
4
= S=4+id
9
e ﬂ=4+id |:.'. Sw:
9 9
_ id=ﬁ_4=44—36=§
9 9 9 9
= ﬁ=4+id
9 9
N id_£_4=44—36=§
9 9 9 9
= d=§xg=2
9 4
Hence, d=2.

(D)

.. (i)
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S18. Llet, S=2+5x+8X°+ 11X+ ... w

S19.

Multiplying both sides by x, we get
xS=2x+5C+8C +11x* + ... 0

Without touching 1% term of (i), we subtract (ii) from (i) as follows:
1 term of (ii) from 2" term of (i) i.e., 5x —2x = 3x

2" term of (ii) from 3™ term of (i) i.e., 8x*—5 x* = 3x* and so on
In this way we get

(1-x)S=2+3x+3x¥%+3¢+ ... ©

X

()

...(ii)

=2+3(x+X+X+... 0)=2+ _2+X
1—x 1—x

2+ X 35 2+x
= = - = = =
(1— x)? 12 (1-x)?
= 35(1-x*=12Q+x) =  35+35¥ +70x—24 -12x=0
= 35¢ -82x+11=0
= (7x+1)BEx-11)=0 = x=—1,ﬂ Rejectuas ﬂ>1
7 5 5 5
1
h = - =
ence X -
Number of terms in the first row = 2
Number of terms in the second row = 4
Number of terms in the third row = 6
Number of terms in the n'" row =.2n
Now, number of terms upto the end of the n™ row
=2+4+6+..+2n
n(n+1) 2 .
=2(1+2+3+ +n)=2 {3 nl=2 > =n?+n..()
Also, numbef of terms upto the end of the (n — 1)" row =(n—=1)*+(n—=1) [Using ()]

Sum'of terms in the n™ row =.Sum of terms upto the end of the n™

upto the end of the (n — 1)" row.

n-1

row — Sum of terms

”_k_Zk:(nz+n)(f;2+n+1)_(n2—n)(n2—n+1)
k=1

2
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g[(n £ (0% +n+ 1) = (=10 =n+1)]
= %[4:12 + 21 =n(2n® +1).

$20. We have, 1 1 1
+ + + ...
25 58 8.1

Each term of the denominator of the given series is formed by multiplication of the corresponding
terms of the following two series :

1% series: 2,58, .. , (3n—=1). [T.=2+(n-1)3]
2" series: 5,811, ......,(3n+2). [T,=5+(n-1)3]

1

n'" term of the given series = — I - — .
(n™ term of 1% series) x (n™ term of 2™ series)

= T,= ! LY D B [By partialfractions]
Bn-NH3n+2) 3|3n-1 3n+2

Puttingn=1, 2, 3, ...., n successively, we get

1
T = —
T3

SV RN

o MAr
n4.3/3n-1 3n+2

Adding vertically, we get

soM1__ 1 )4r_ 1 _31+2-2__ n
"" 302 3n+2) 6 3(3n+2) 6(3n+2) 2(3n+2)

= S, = ! 5\
2[3+—j
n
Now, as n—>oo,£—>0 =S, = ! =l.
n 2(3+0) 6
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