Sequence and Series

Short Answer Type Questions

Q. 1 The first term of an AP is a and the sum of the first p terms is zero, show

. . —a(p+t
that the sum of its next g terms is (plq)q
p-
Sol. Let the common difference of an AP is d.
According to the question,
S, =0
P _ g =n
O L2a+ (p-1)d]=0 =—{2a+ (n-1)d
2[ (p=1d] ﬁ 2{ (n=1 }Q
O 2a+ (p-1)d =0
0 d= -2a
p-1
Now, sum of nextq terms =S, .4 =S, =S, 44 —
=—p;q[2a+<p+q—1)d]
=E2%2a+ (p-1d +qd]
(p-1)yn~2a 4 q(=2a) )D
[I p—1 p-10
; @ (22 -
0 1D
:p+qI]-2an
2 Hp-10
_-alp+q)q

(p=1)
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Q. 2 A man saved % 66000 in 20 yr. In each succeeding year after the first year,
he saved ¥ 200 more than what he saved in the previous year. How much
did he save in the first year?

Sol. Letsaved infirst year ¥ a. Since, each succeeding year an increment ¥ 200 has made.
So,it forms an AP whose

First term = a, common difference (@) =200and n =20 yr

_20

a SZO—?[2a+(2O—1)d] [-S,=={2a+ (n-1)d}]

n
2
66000 =10[2a + 19d]
66000 =204 + 190d
66000 =204 + 190 x200

20a = 66000 — 38000

20a =28000

_ 28000

a="r
20

Oooooog

=1400

Hence, he saved % 1400 in the first year.

Q. 3 A man accepts a position with an initial salary of ¥ 5200 per month. It is
understood that he will receive an automatic increase of ¥ 320 in the very
next month and each month thereafter.

(i) Find his salary for the tenth month.
(i1) What is his total earnings during the first year?

Sol. Since, the man get a fixed increment of ¥ 320 each month.

Therefore, this forms an AP whose First term = 5200 and Common difference (@) = 320
(i) Salary for tenth month i.e., forn =10,
a,=a+((n-1d

o a,, = 5200 + (10 - 1) x 320
n a,, = 5200 + 9 x 320

0 a,, = 5200 + 2880

0 a,, = 8080

(ii) Total earning during the first year.
In a year there are 12 month i.e., n =12,

S,y = %[2 x 5200 + (12 —1)320]

= 610400 + 11 x 320]
= 6[10400 + 3520] = 6 x 13920 = 83520

Q. 4 If the p th and gth terms of a GP are g and p respectively, then show that
1

p Dpf
its (p + g)th term is &D q.
p? O

Sol. Let the first term and common ratio of GP be a and r, respectively.
According to the question, pthterm =g
| alt* '=q ()
and gthterm =p
| a’ '=p ()
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On dividing Eq. (i) by Eq. (i), we get

ar? ™!

=9
arf ™! P
. potmart =4
p
e
0O ,p—ng 0 r:@%'q
P Op0O
On substituting the value of rin Eq. (i), we get
T Pt
g 0 ez qifPf
o g
-q
OpO
-
U (p+aglthterm, Tp+q=a|jfp+q—1:q_%9%;_5,l(r)“q_1
oo
P g #ﬂ+q—1 p -1 p+qg-1
Oolb - - ot o 2
:q'Eﬁ%q E?QS :Q-EEHDQ%DDQ
an Pt g0  OpO
B B
-1 ~(p +q 1) p-1_(p+q-1)
HeRp -9 HPH »- (ol - -
:q'Eﬁ%q%erq :q.Eﬁ%q p-q
O GO O
p-1-p-q+1 ER
HPH  P- Dol -
=q. BPH »7 =q. PR
gt b 0
-1
a=q PP
g O
Now, (p + Q)thterm ie., ap +q =arP +q -1
p -1 p+q -1
0 - o=
=Q-Eﬁ% q.@gp a
g Oo
p+qg-1-p +1 DLE
p-a p-q
_q_qp+q_1_p+1:q.§q - 0
p-q @pﬁ%

Q. 5 A carpenter was hired to build 192 window frames. The first day he made
five frames and each day, thereafter he made two more frames than he
made the day before. How many days did it take him to finish the job?

Sol. Here,a=5andd =2

Let he finished the job in n days.

Then,

192

Sy
S, Ra+(n-1)d]

=0
2
192 =§[2 x5 +(n -1)2]

192 :g[m +2n -2]
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192 :g[s +2n]

192 =4n +n®
n? +4n-192 =0
(n=12)(n+16) =0
n=12,-16 [ n#-16]
n=12

CDoooogo o

Q. 6 The sum of interior angles of a triangle is 180°. Show that the sum of the
interior angles of polygons with 3, 4, 5, 6, ... sides form an arithmetic
progression. Find the sum of the interior angles for a 21 sided polygon.

Sol. We know that, sum of interior angles of a polygon of side n=(2n — 4) x90°= (n —2) x180°
Sum of interior angles of a polygon with sides 3 is 180.
Sum of interior angles of polygon with side 4 = (4 —2) x180° =360°
Similarly, sum of interior angles of polygon with side 5, 6, 7... are 540°, 720°, 900°,...
The series will be 180°, 360° 540°, 720°, 900°,...
Here, a=180°
and d =360°-180° =180°
Since, common difference is same between two consecutive terms of the series.
So, it form an AP.
We have to find the sum of interior angles of a 21 sides polygon.
It means, we have to find the 19th term of the above series.
O ag=a+(19-1)d
=180 + 18 x 180 = 3420

Q. 7 A side of an equilateral triangle is 20 cm long. A second equilateral
triangle is inscribed in it by joining the mid-points of the sides of the first
triangle. The process is continued as shown in the accompanying diagram.
Find the perimeter of the sixth inscribed equilateral triangle.

Sol. Side of equilateral AABC =20 cm. By joining the mid-points of this triangle, we get another

equilateral triangle of side equal to half of the length of side of AABC.

Continuing in this way, we get a set of equilateral triangles with side equal to half of the side
of the previous triangle.

a Perimeter of first triangle =20 x 3 =60 cm
Perimeter of second triangle =10x3 =30cm
Perimeter of third triangle = 5x3 =15¢cm
Now, the series will be 60, 30, 15,...

Here, a =60
0 30 _1 O second term _ O
r=—=2 0 -0
60 2 0 first term 0

We have, to find perimeter of sixth inscribed triangle. It is the sixth term of the series.

O ag=ar®”’ [va, =ar

:GOx%g:@:E(gm
32 8

n—1]
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Q. 8 In a potato race 20 potatoes are placed in a line at intervals of 4 m with
the first potato 24 m from the starting point. A contestant is required to
bring the potatoes back to the starting place one at a time. How far would
he run in bringing back all the potatoes?

Sol. According to the given information, we have following diagram.
24m 4m 4m 4m

1 2 3 4 19 20
Distance travelled to bring first potato =24 + 24 =2 x24 =48 m
Distance travelled to bring second potato =224 + 4) =2 x28 =56 m
Distance travelled to bring third potato =224 + 4 + 4)=2 x32 =64 m
Then, the series of distances are 48, 56, 64, ...

Here, a =148,
d=56-48=8
and n=20

To find the total distance that he run in bringing back all potatoes, we have to find the sum of
20 terms of the above series.
_20

O Sz = %48 +19x8] s, =
=10[96 + 152]
=10x248=2480m

Q. 9 In a cricket tournament 16 school teams participated. A sum of ¥ 8000 is
to be awarded among themselves as prize money. If the last placed team
is awarded ¥ 275 in prize money and the award increases by the same
amount for successive finishing places, how much amount will the first
place team receive?

Sol. Let the first place team got T a.
Since, award money increases by the same amount for successive finishing places.
Therefore series is an AP.
Let the constant amount be d.

Here, 1 =275 n=16 and S;4 = 8000
a l=a+((n-)d
0 l=a+ (16 -1)(-d)

[we take common difference (—ve) because series is decreasing]

0 275=a -15d 0
and Sis =12—6[2a + (0 = 1)[-0)]

0 8000 = 8 [2a + (16 - 1)(-d)]

0 8000 = 8 [2a — 150]

0 1000 =2a - 15d (i)

On subtracting Eq. (i) from Eq. (i), we get
(2a-15d) —(a -15d) =1000 -275

O 2a-15d —a +15d =725

O a=725

Hence, first place team receive T 725.
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Q. 101fa,, a, a,, ..., a, are in AP, where g; > 0 for all 7, show that
n-1

1 1 1
+ +o+ =
Jor+ya, e, +io; 0 \fa, o+, Jay+a,

. Since, a,a, as,...,a,arein AP
Sol. Since, a,a,,a, ., are in AP
O a, —a =a; —a,=... =a, -a,_, =d [common difference]

lfa, —a, =d, then (Ja,)® - (\Ja;)* =d
0 e —aE +ya) =
1

- _ 2 —a
Ja + Ja, d
Similarly, L C O
Va, +fa; d
1 =\/a_ n -1
\/anf1+\/a d

On adding these terms, we get

Y

1 1 1
+ +
1 ) )
a[@ -Ja +.\a; —Ja, +...+Ja, = [a,_,] [using above relations]

:5[@ - Ja] ()
Again, a,=a +(@n-1d [T =a+(n-1)d]
o a,-a =@Mn-1d
d Wa, )’ - (fa;¥ =(n-1d
0 e A E) =000 O e =
n 1

On putting this value in Eq. (i), we get

1 1 1
+ ot —

(nh=-Hd _ n-1

Q. 11 Find the sum of the series
(3% -2°)+ (5> —4%) +(7° -6°) +...to (i) n terms. (ii) 10 terms.

Hence proved.

Sol. Given series, (3% -2°%) + (5° - 4%) + (7° -6°) + .0
=3B +52+7% + ) -(2% +4® +6° +.)
Let 7, be the nthterm of the series (i),
then T, = (nthtermof 3, 5°,7% ..) - (nthterm of 23, 4%, 6%, ..) = @n + 1)* - (2n)®
=@n+1-2n)[@n + 12+ @n+1)2n+@nf] [+ a®-b3 =(@-b)@> +ab+b?)]

=[4n? + 1+ 4n + 4n® +2n +4n?]=[12n> + 6n] +1
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(i) LetS, denote the sum of n term of series (i).
Then, S, =T, =3(12n° + 6n)
=123n° + 630+ 3n
:12d7(n+1)(2n+1)+ 6n(n+1)+n
2

=2n(n+1)@n+1)+3n(n +1)+n
=2n(n+1)(2n+1)+3n({n +1) +n
=@n® +2n)@n +1)+3n° +3n +n
=4n° +2n° +4n° +2n +3n% +3n +n
=4n° +9n® +6n

(ii) Sum of 10 terms, Sio = 4x(10)° + 9 x(10° +6 x10
=4x1000 +9 x100 +60
= 4000 + 900 + 60 = 4960

Q. 12 Find the rth term of an AP sum of whose first n terms is 2n + 3n%.

Sol. Given that, sum of n terms of an AP

=2n+3n°

=Sn _Sn—1

=(2n +3n%) -[2(n -1) +3(n 1]
=(2n+3n°) —[2n =2 +3(n® +1 =2n)]
=(2n+3n) -(2n -2 +3n® +3 -6n)
=2n+3n%> -2n +2 -3n® -3 +6n
=6n-1

O rnthterm T, = 6r -1

Sp
Tﬂ

Long Answer Type Questions

Q. 13 If A is the arithmetic mean and G,, G, be two geometric mean between

G2 G2
any two numbers, then prove that 24 = —1 + —2,
2 1
Sol. Letthe numbers be a and b.
Then, p=8th
2
0 SA=a+b 0

and G,, G, be geometric mean between a and b, then a, G;, G,, b are in GP.
Let r be the common ratio.
Then, b=art™! [ a,=ar""]

0O b=a® O Q:r3
a

0 =B
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/3 /3]
Now, G, =ar=a%§ r=%§ O
=
/3
and G, =ar’ :a%g

0 s O /307
., oo RN o
G +G2 = /3E +D 3E

imifrim

RHS=G—12 o a%g a%g
: 2 %g/s + a2%51/3
/3 /3
%g a%@
=4 +a%§=a +b=2A [using Eq. ()]
= LHS

Q. 14 If6, 6, 8;,..., 6, are in AP whose common difference is d, show that
tan@, —tanB
sec B, sec ©, +secH, secB, +...+sec, _,secf, = — "1 —1,
sind
Sol. Since, 8,6, 6;,.... 8, arein AP
0 92_91 :93—62:... =9n_en71 =d (I)
Now, we have to prove
sec g,;secq, + secg,sec g, + --- + secq,_,sec 6, =w
sin
or it can be written as
sind [sec 6, sec 8, + sec 6, sec §; +--- +secH,_;sec §,]=tan 6, —tan,

Now, taking only first term of LHS
sind _ sin®, -8)
cos 6, cos B, cos6, cosb,

sind sec 6, sec 6, = [from Eq. (i)]

_sinB, cos B, —cos 6, sin §
cos 6, cos 6,
[ sin(A - B) =sin Aldos B —cos A [Sin B]
sin®, cos @ _ cos 6, sin g,

= =tan®, —tan,
cos 8, cosB, cos6, cosb,

Similarly, we can solve other terms which will be tan 8, —tan 6,,tan 6, —tan 6,,---

a LHS=tan6, —tan®, +tan6, —tan B, + --- + tanB, —tan 6, _,
=-tan@, +tan@,=tan@, —tan@,
=RHS Hence proved.
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Q. 15 If the sum of p terms of an AP is g and the sum of g terms is p, then
show that the sum of p + g terms is — (p + g). Also, find the sum of first

p — q terms (where, p >q).

Sol. Let first term and common difference of the AP be a and d, respectively.

Then, Sp =9
0 §[2a+(p—1)d]=q
2a+(p-1d =29

P

and Sqg=p
O q[2a+< -1)d]=p
0 oa+(-1)d=2P
q

On subtracting Eq. (i) from Eq. (i), we get
2a+(p-1d -2a~(g ~1)d =29 2P

p Qg

2g° -2p°

0 [(p-1)-@g -1 d ==L —=P_
pgq

2 _ 2

0 [o-1-q +1d =20 —F)
Pq

202 - p?

0 (p-q)d =20~ P)
Pq

0 dz‘z(p"'(?)
Pq

On substituting the value of d in Eq. (i), we get
23+(p—1)DME:2ﬁ
U pg O p
0 0a=29 4 2(P+q)(p-1)
P Pq
0 a:%+m+mm 7

)0
H

Now, @Hq:p;qpa+m+q—nm

P*tq2g 2(p+qg)p-T1)_(p+q -12(p+q)0
2 Hp pq Pq H
g, Ptq)p-1)-(p+g -1)(p +q)0
pq H
+Pra)p-1-p-g +10
Pq

=(p+q)

=(p+q)

HEe H
(|

.. (i)

.. (il

(i)
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P-9l2g  2(p+q)(p-1)_(p-g-12(p+q)0
2 Hp pq pq H

- lg . ptge-T1-p+qg +1)0
=(p-q) *

b pq H
=(p_q)fd7+(p+q)qﬂ

Jole]
lg , p+rql_ (b +2q)

=(p-9) — (-9
b o H p

Q. 16 If pth, gth and rth terms of an AP and GP are both and c respectively,
then show thata® ~ € ¢ 7 @° % =1.

Sol. Let A d are the first term and common difference of AP and x, R are the first term and

common ratio of GP, respectively.
According to the given condition,

A+ (p-1d =a (1)

A+(@-10d=b )

A+ (r-1d =c (iii)

and a=xRP! (V)
b=xRI"" (V)

c=xR"" (Vi)

On subtracting Eq. (i) from Eq. (i), we get
dp-1-g +1)=a -b
O a-b=d(p-9q) . (vii)
On subtracting Eq. (iii) from Eq. (i), we get
dg-1-r+1)=b-c
O b-c=d(@-r) .. (viii)
On subtracting Eq. (i) from Eq. (iii), we get
dr-1-p+1)=c -a
O c-a=d(r-p) . (ix)
b-c bc—aca—b =1
Taking LHS = a®7¢ p° ~@ 2 70
Using Egs. (iv), (v), (vi) and (vii), (viii), (ix),
LHS =(x R -1)0’ @-n (xRY —1)d (r-p) (xR’ —1)d(p -q)
= 9@ - +d(r-p)+d(p =9) plp ~1d(q -r) +(q@ -Nd (r -p) +(r N)d(p q)

Now, we have to prove a

=xd@-r+r-p+p-q)
RA(PG=pr=g+r+gr=pg-r+p +ip -1 p+q) = ,.0 RO _ 4

=RHS Hence proved.
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Objective Type Questions

Q. 17 If the sum of n terms of an AP is given by S, =3n+2n?, then the

common difference of the AP is
(@ 3 (b) 2 (c) 6 (d) 4

Sol. (d) Given,S, =3n+2n°
First term of the AP,

| T,=3x1+2(17=3+2=5

and T, =S, -5,
=[83x2+2 x(2)?] =[3 x1 +2 x(1/°]
=14-5=9

0 Common difference d)=T, -T,= 9-5= 4

Q. 18 If the third term of GP is 4, then the product of its first 5 terms is
(a) 4 (b) 4* ©# (d) None of these

Sol. (¢) ltisgiventhat, T, = 4
Let a and r the first term and common ratio, respectively.

Then, ar? =4 ()
Product of first 5 terms = a [@r &r° @r° art
=a° 0= (ar2)5 = (4)5 [using Eq. (i)]

Q. 19 If 9 times the 9th term of an AP is equal to 13 times the 13th term, then
the 22nd term of the AP is
(@0 (b) 22 (c) 198 (d) 220

Sol. (a) Let the first term be a and common difference bed.
According to the question, ~ 9004 =130,
9@+ 8d)=13(a +12d)
9a+72d =13a +156d
(9a-13a)=156d -72d
-4a=84d
a=-21d
a+21d =0 (1)
22ndtermie., T,, =[a + 21d]
T, =0 [using Eq. (i)]

Ooooooog

Q. 20 If x, 2y and 3z are in AP where the distinct numbers x, y and z are in GP,
then the common ratio of the GP is

1 1
(@ 3 (b) - () 2 (d) —
3 2
Sol. (b) Given, x,2y and 3z are in AP
Then, 2y = x+ 3z
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x + 3z
O y= 2
O 4y =x + 3z
and x, Y, zarein GP.
Then, Y-Z_-)
x oy
O y=xXand z= N =Nx

On substituting these values in Eq. (i), we get
4(x N)= x + 3(\%x)

0O 4hx =x + 3N«

| 4N=1+ 3)\?

a AN -4 +1=0

O BGA=-NH(A-1=0

O A==t
3

169

Q. 21 Ifinan AP, S, =g n? andS,, = gm?, where S, denotes the sum of r terms

of the AP, then S, equals to

3

(@) a (b) mng (©q

2
Sol. (¢) Given,S, =gn® andS,, =qm°

O S,=9,5,=49,S;=99 and S, =16q

Now, T =q

U T, =8, -8, =49 -q =3¢
I;=8; -5, =99 -4q =5¢q
7,=8,-S; =169 -9q9 =7q

So, the series isq, 3q, 59,79, ...

Here, a=q and d =3q —q =2g

O Sq =22 *q +@ -12q]

(d) (m + n) q*

=7 g +29° ~29) =7 x29” =¢°

Q. 22 Let S, denote the sum of the first n terms of an AP, if S,, =35,

S;, 1S, is equal to

(a) 4 (b) 6 (c) 8 (d) 10
Sol. (b) Let first term be a and common difference be d.

Then, S, = g Ra +(n -1)d]

O S,, = 222 2a + @n -1)d]

S,, =nl[2a+@2n-1)d]
San :% Pa+ (31 -1) d]

, then
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According to the question, S,, = 3S,
O n[23+(2n—1)o’]:3g[2a +(n -1)d]

4a + (4n -2)d =6a +(3n -3)d
- 2& (47 2= 3 3ok O
-2 (# W&+ O
d= 2a

O oog

1 ()

>
+

2a
n+1
2a
n+1

o[Q

Ra+ (3n-1)d] 6a+ (9 -3)

SSnz
Sp g[2a+(n—1)d] 2a+ (n-1)

Now,

_6an+ 6a+18an -6a
2an + 2a + 2an -2a

Q. 23 The minimum value of 4 +41™%, x ORis

() 2 (b) 4 (©1 (do
Sol. (b) We know that, AM= GM
x 1-x
: wA o
O 4%+ 417 20./4
O 4+ 4 0@
O 45+ 4'7% >4

Q. 24 Let S, denote the sum of the cubes of the first n natural numbers and s,

nS
denote the sum of the first n natural numbers, then ¥ = equals to

r=15,
n(n+1)(n+2) nin+1
(@ —m8 ——— (b)
6 2
2+3n+2
% (d) None of these
Sol. (@) 5828145 ,5 , S
r=1S, s, S, S S,
Let 7, be the nth term of the above series.
an(n + )
_S,_B 2 B
. e
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O Sum of the above series = 2T, = % [Zn? + Zn]

(n +1)(2n+1)+n(n+1)[|_1d7(n+1)[(2n+1) 1
H 6 2 Ho2 H 3 H
@n+1+30 1
H 3 H 4xs
n(n+1)(2n+4):%n(n+1)(n+2)

=1
2

1
—nn+1
4( )
A

nn+1@n+ 4

—

2

Q. 25 Ift, denotes the nth term of the series 2+ 3 +6 +11 +18 +..., then t,,

is
() 492 -1 (b) 497 (© 502 +1 (d) 49% + 2
Sol. (d) Let S, be sum of the series2 + 3+ 6 +11 +18 +..
a S, =2+3+6+11+18 +... +ig (1)
and S, =0+2+3+6+11+18 +... +1,9 +ig (D)

On subtracting Eq. (i) from Eq. (i), we get
0=2+1+3+5+7 +-- +tg

O tsp =2+1+3+5+7 +--- upto 49 terms

O top =2 +[1+3+5 +7 +---upto 49 terms]

—2+‘;9[2 X1+ 48 x2]

=2 +4?9x[2 +96]

=2 +[49 + 49 x 48]
=2+ 49 x49=2 + (49)°

Q. 26 The lengths of three unequal edges of a rectangular solid block are in GP.
If the volume of the block is 216 cm® and the total surface area is
252 cm?, then the length of the longest edge is
(@ 12 cm (b) 6 cm (c) 18 cm (d) 3 cm
Sol. (a) Letthe length, breadth and height of rectangular solid block is 5, aand ar, respectively.
r

O Volume = & xa xar =216 cm?®
r

a®=216 0 a°=6°
O a=6

2 >H
Surface area=2§ +a’r+a° E 252

0 242 §+r+1§:252
On+ 2+

O 2% 36%% 252

1+ 72 tr_ 252
r 2 x 36
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0 142 +r=128,0 424,220
36
O 6+6r°+6r=21r0 6r°-15r+6=0
| 2P -5r+2=00 @r-1)(r-2)=0
a r=1,
2
Forr=1: Length=§=w=12
2 r 1
Breadth=a =6
Height=ar=6x1=3
2
Forr=2: Length:§=§=3
r 2
Breadth=a =6
Height=ar =6 x2 =12
Fillers
: a-b.
Q. 27 If g, b and c are in GP, then the value of p is equal to ......... .
Sol. Giventhat, a, bandc arein GP
Then, b_c_, [constant]
a b
O b=ar O c=br
0 a-b_a-a _a(l-n_a(l-r
b-c ar-br r(@a-b) r(@a-ar)
—al-n_1
ar(-=r r
O a_bzlzgorg

Q. 28 The sum of terms equidistant from the beginning and end in an AP is

equal to ......... .
Sol. LetAPbeaa+d, a+2d---a+((n -1)d
ad a,+a,=a+a+((n-Nd
=2a+(n-1d ()
Now, a, +a,_y=@+d)+[a+(n -2)d]
=2a+(n-1d
@ ta,_=a ta, [using Eq. ()]
a; +a,_,=(@+2d) +[a+(n -3)d]
=2a+(n-1d
=a +a, [using Eq. ()]

Follow this pattern, we see that the sum of terms equidistant from the beginning and end in
an AP is equal to [first term + last term].
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Q. 29 The third term of a GP is 4, the product of the first five terms is .....

Sol. ltisgiventhat, 7, = 4
Let a and r the first term and common ration, respectively.

Then, ar’ = 4 .0)
Product of first 5 terms = ar Gar [&r® r® Gr'
=a° "% = (ar?)® = (4)° [using Eq. ()]
True/False

Q. 30 Two sequences cannot be in both AP and GP together.

Sol. False

Consideran APa,a+d,a +2d,...
ai=a+d ¢a+2d
a a a+d

Now,

Thus, AP is not a GP.

Q. 31 Every progression is a sequence but the converse, i.e., every sequence is
also a progression need not necessarily be true.
Sol. True
Consider the progressiona, a +d,a + 2d, ...

and sequence of prime number 2, 3, 5, 7, 11,...

Clearly, progression is a sequence but sequence is not progression because it does not
follow a specific pattern.

Q. 32 Any term of an AP (except first) is equal to half the sum of terms which
are equidistant from it.

Sol. True
Consideran AP a,a+d,a+2d, ...
Now, a, +a, =a+d +a+3d
= 2a+4d=2a,
0 33:732+a4
2
Again, agtas; _a+a2d+a+4d _2a+6d
2 2 2
=a+3d=a,

Hence, the statement is true.

Q. 33 The sum or difference of two GP, is again a GP.

Sol. False
Let two GP are a, ar, ar®, arg,...and b, br,, brZ, br?,...

Now, sum of two GP a + b, (ar, + br,), (ar? + br2),...

Now, To_an+bn Ty _ay+bg
T a+b T, an+ b,
O Tl;t&
T,
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Again, difference of two GP is a - b, ar, - br,, ar® = bry,...

NOW, Q:Mand&:ﬂ
T a-b T, an-br
O L2¢T73
LT

So, the sum or difference of two GP is not a GP.
Hence, the statement is false.

Q. 34 If the sum of n terms of a sequence is quadratic expression, then it
always represents an AP.

Sol. False

Let S,=an® +bn+c
S;=a+b+c
a,=a+b+c
S,=4a+2b +c

O a, =S, -,

=4a+4b +c —(a+b +c)=3a+b

S;=9a+3b +c

a a3 =S3-S,=ba+b

Now, a, —a =Ba+b)-(a+b +c)=2a-c
a;—a, =(5a+b)-(3a +b)=2a

Now, a, —a #a; —a,

Hence, the statement is false.

Matching The Columns

Q. 35 Match the following.

Columnl Columnli
M 40T (a) AP
4 16
(i 2,357 (b)  Sequence
(i) 13,8,3,-2,-7 | (0 GP

. 11
Sol. (i) 4 Lt

O 7;2:1|:| T3 :1D Ti_w_l
T 4 , 4 T, 1/4 4
Hence, itis a GP.
(i) 2,3,5,7
. T,-T,=3-2=
T;-T,=56-38=2
T2 T1¢TS T2

Hence, it is not an AP.
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Again,

1l
w
~
N
O
o ‘c.o\|
1
(€]
~
w

o S
H
w5 [

Itis not a GP.
Hence, it is a sequence.
(iii) 13,8,3,-2,-7
T,-T,=8-13=-5
T,-7,=83-8=-5
. ,-T,=T, -T,
Hence, itis an AP.

Q. 36 Match the following.

Columnl Columnlli
) 1P +27+3% 4.+’ h(n+ )0
@ g8
() 1°+2°2+3° +..4n° | (b) (n+1)
(i) 2+4+6+---+2n © nh+1)Rn+1)
6
(iv) 142+3+---+n d nh+1)
2

Sol. () 1P +27+3 +... +n°
Consider the identity, (k + 1)® — k® = 3k? + 3k +1
On puttingk =1,2, 3, ..., (n = 1), n successively, we get
2°-1°=30° +300 +1
3P -29=322 +32 +1
-3° =308 +30B +1

n®=(n-1°=30n-12 +3n -1) +1
(n+1)° -n® =3m" +30 +1
Adding columnwise, we get

[ O
n3+3n2+3n=3%§1r% nin+1,,
gz 0
| 3%2 rZE:n +3n2 +3n - wﬂ,
=1
gz O 3
0 %Z rZE 2n +3n tn_nn+1)@n+1)
=1 2
n
0 g _nn+1N@n+1)

6

Hence, I r2 =1 +22 + _+p2 =N * D@1 +1)
‘f:1 e 6

175

n(n + 10
_ n( )D

2 0
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(i) ¥ +2% +3% +... +8
Consider the identity (k + ))* —k* =4k® + 6k + 4k +1
On puttingk =1, 2, 3, ---(n = 1), n successively, we get
24 - 14 =40% + 6% +40 +1
3t -2%=4m® +6@% +412 +1
4% -3 =43° +6@° +43 +1

n* = =-1* =4 -1 +6(n =% +4n -1) +1
(n+ N -n* =4m° +6@* +4D +1
Adding columnwise, we get
(n+ 0 =1 =4m@® +2% +... +n%) +6(17 +22 +3% +.. +n?)
+4(1+2+3+--+n) +(1 +1 +--- +)nterms
0 bdo o

+ 6%%1r2§+ 4%% r%+n

n
a n4+4n3+6n2+4n:4 z rs +6E'h(’7+1)(2f7+1)D+4D7(n+1)D+n
=1 H 6 H B 2 H
O § 5+
r=1 4
n oo of
O Zr3=m(n+1)ﬁ=§2,§
=1 B 2 B H=
n
Hence, 3= 428+ 4 :m(”*'nﬁzéz rg
r= H 2 B =1
(iii) 2+ 4+ 6+ +2n=2[1+2 + 3+ +1)]
:2xw:n(n+‘])
(iv) Let S,=1+2+3+.-+n
Clearly, it is an arithmetic series with first term, a =1,
common difference, d=1
and lastterm =n
_n _nn+1
S,=—(01+n)=
n 2( ) 5
Hence, 1+0+34+..4p=00*F1)

2



