ARITHMETIC PROGRESSION

JATAT HaT

a5 Aol FATHR AT HAATOIANT AT Hgellchh § S Th AT TR F TIMAR TGl
I geelt g U5 FAW TR Rl & HAERT gal # e’ gl & O el
(common difference) FEd ol gﬁmﬁ‘d' T vefda g gl o9-

Auir 1, 3, 5, 7, 9 A YSia(d) +2 & (3-1 = 5-3 = 9-7 = +2)

ot 16, 14, 12, 10, 8 A UgaR(d)-2 & (14-16 = 12-14 = 8-10 = -2)
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* Finding the nt" term of an arithmetic progression where n is any positive integer

FHAT 981 FT ndl 9g T FT g1 5 n FIF A5 qoiies &

AT AT & Ual(Terms) 3 T & Y&Rld #d § (JUH Ug & Ty ¥, gW I8
T, A, nth UG T, ¥ A1) TG UGIaR (common difference) &l d & UGTRId
T gl ?FIT?-Tﬁ'T1=a, dd

Tl TZ T3 T4 TS Tn
a a+d a+2d a+3d a+4d
a a+(2-1)d a+(3-1)d a+(4-1)d a+(5-1)d a+(n-1)d

ndl ug (T,) fehree &1 g3
T.=a+(n-1)d
Where,
T, =Nt Term
a = First Term
d = common difference

Prof. Anil Kumar Mahto, Department of Commerce, J. N. College, Madhubani.



* Finding the sum of n terms of an arithmetic progression
HHTR 481 & n9ql FT I AT FVAT
afe 4y & gar Hr FEar aRfAT (finite) &), dr 3T TUH T Y& FHT A9T-
AT A 3fedH 9 151
S.=a+(atd) + (a+2d) + ..coiieiisunninen + (I-2d) + (I-d) + |
gel & faudia # A foga |,
S =1+ led) + (12d)+ i + (a+2d) + (a+d) + a
Il AT FI IR W,
28, = (a+l) + (a+l) + (aH]) + .ocevrrnininne. + (a+l) + (a+l) + (a+l)
= n(a+l), (where number of terms is ‘n’)
So, 5
S, = ——2—(a+l), (where =T =a+(n-1)d
S, = -’:— [a+a+(n—-1)d],
S, = iz [2a + (n - 1)d],
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ILLUSTRATIONS

Problem 1
3Rt 10, 8, 6, 4,...... 63T 4T 1937 U 14 F |
Find the 6th and 19th term of the scrics 10, 8, 6, 4,.....
Solution
TR, NI, ¢ = 10 THTUE IR, d = §— 10= —2 8|
ndl9E, T, =a+ (n— 1)d
> Te=10+ (6 - 1)X (-2)= 10— 10= 0
asn Tw=10+ (19— 1) X (-2)
100+ 18X (-2)=10-36= —26

it

Problem 2 =
Aot 3, 7, 11, 15,.....3 1087 941 £ 1 98 F10- 5 |
Find the 10th and nth term of the serics 3, 7, 11, 15,......
Solution
TN I UG, ¢ = 3TMYE I, d = 7— 3= 421
ndi9G, T,=a+@-1)d=3+@n—-1)x4
=3+4n—4=4n—1
GRI Tw : 3+ (]0 e 1) X 4
=34+9X4=3+36=2139
Problem 3

Find the 31st and nth terms of the series 1, -2,— 5, -8, ....
Solution '
TE,FGH I, ¢ = 1 TAHE I, d = —2 - 1= -3 %1
ndi@, T.=a+ @~ 1)d
14 G = DD
1-3n+3=4-3n
14 @ — D=3
=1+30% (-3)=1-9= —89

i

ag1 Txn
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Problem 4.
il 218 mdw s

3’-3.7 '3,
] . 4.2 .4
Find the 12th term of the series 3 1, 3
Solution
% e =2_1_15..
vrs'i,squ,a_ 3amaﬁw,d_ =—3= 3%|
nwlY, T,=a+ (n— 1)d
1 ) 1
> Ty, = 3— + (12[_ 1)' ("3‘)
12 AR A0
373> 8 ~a *
Problem §
’hvﬁz,%,%,—zl ...... 1 841 791 nat 78 T A |
Find the 8th and nth terms of the series 2, %, %, - %,
Solution 2 -
TR TG, @ = 2,
3 ke i B
wr, - =
nflYs, T,=a+ (- 1)d
=2+ @m~1) (—%)
=p_m_ 5
== s
_12-5+5_17-5n
6 T 6
s pol=5x8_ 1-4_-2
. 6 6 6
Problem 6

ARG 1, 4, 7, ..... F P91 98 55 8 ?
Which term of the AP. 1,4,7...is 55 7
Solulion .
TE NG GE, g = 1 THHE W, d = 4— 1= 321
AR A IRS5R
a: T =a+ @- 1)d

> 5=1+(r-1)X3=1+3M—3=3n~2
> In=55+2=57
n=§3z= 19
L SSTEAR W 19aT wE R |
Problem 7



Solution
T8, NN T, ¢ = 7AAWE AW, d = 10— 7= 32|
A 6 Al 92 151 B |

3 T.=a+ (n— 1)d
= B1=7+@m@—-1)Xx3=7+31-3=3n+4
> 3n =151 - 4= 147
147
n= 3 = 49

. 151 39 3t 1 4931 12 2 |
Problem 8 .
AR 99 + 92 + 85 + ... W BA-WIL 15 AW 7
Which term of the series 99 + 92 + 85 +....is 15 ?
Solution

TG T, ¢ = 99 FA WA AW, d = 92— 9= ~7R1
g fFnai 92 15 2 0 -
3 T,=a+ (n— 1)d
> 15=9+ @—-1)(-7)=99—Tn+7
= 106 — n
> Tn=106—- 15= 91
n=-"--=13
TN, 15 AR T 13 R R |
Problem 9

A5, 14, 23,..... 0 HA-91 98 239 a0 ?

Which term of the AP. §, 14, 23,......is 239 ?
Solution

TG IT G, g = S AT EE AW, d = 14— 5= 9% |

A nal 98 239 2 1

3q: T.=a+ (n— 1)d
> 23“—5+(n—])x9—5+9n—9—9n—4
> 9n =4+ 239 = 243
243
n—T= 27
T HR, 230 T A F 27 G2 R |
Problem 10

R128 A6 + 11 + 16 + .. B RE ?

Is 128 a term of the scries6 + 11 + 16 +....7
Solution

T, AT G, ¢ = 6 A I, 4= 11—~ 6= 52

T Rl 2 128 3 1

o7 T.=a+ (n— 1)d

= 128=6+n—1)X5=6+5n—-5=5n+1

> Sn=128— 1= 127 °
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. n= !%7- = 25.4

aw‘iﬁ-nn A AT UIieh T © 376: 128 39 N 1 9g A R |
Problem 11

fereft 3.3, 3 oFf e 193 wa AR 35 375 & @ Aoh 3w ARA 1 2087 g R R

The 9th and 19th terms of a series in A.P. are respectively 35 and 75. Find the
scries and its 20th term.
Solution -

T &, A AT T o T W1 Il R |

aﬁlznaﬁ‘ﬁ,?‘,, =a+ (n— 1)d

> To=a+ (©-1d=a+ 8d -
>, a+8=35 , (1)
M Ty=a+ (19— 1)d=a+ 18
> a+ 18d="15 ~(2)
mﬂmu)a(z)ﬁmmﬁ%iﬁqaﬁm(mﬁrm(z)ﬁ&mm,
a+ 18d =175
a + 8d =735
10d = 40
=p=* W)
wﬂwr@)ﬁammmm(l)ﬁr@%qr '
a+8x 4=735 ;
= g+ 32=35
a=35-32=13

- Bt ¥ 2047 9g AM— -
Tw=a+ (20— 1)d
=3+19x4=3+7="T79

Fifed TR At ATit—

3,3+43+2x4,...

F9iq 3,7, 11, ........ :
Problem 12

3G 9. 9. F W AR 19 A e Fom 9g 5 797 1197 98 - san

Find the common difference of an A.P. whose first term is 5 and 11th term is - 5.
Solution

i foh At W R | o
HAR, Th=a+ 11-1)xd

> ~-5=5+10X%Xd
> 0d= ~5-5=-10
=10
d= 0 = -1
Problem 13

afe FFelt @ . 1 1157 9% 44 991 161 98 19 & @ 2087 9 797 9. ¥, §1d 4 |
If the 11th term of an A.P. is 44 and 16th term is 19, find the 20th t¢rm and the
AP



Solution
WA A A F HIGH G ¢ TG WA A R |
HAEnFNI, T, =a+ (n— 1)d

= Tu=a+(11-—1)d=a+10d
> g+ 10d= 44
a9 Tw=a+ (16~ 1)d=a+ 15d
> a4+ 15d =19
HHtaRw (1) # { GHEO (2) B TN K,
a+:10d = 44
a+ 15d= 19 :
—5d =25
-
d===-5
d % 39 WF & et (1) § W E,

a+10x (-5)= 4
> -a—50=44
g a=50+ 4= 94
3: %a"t %7 2041 9 qAm—
Tw=a+ (20— 1)d
=94+ 19X (~5)=94— 95= —
Fifisd T A Eft—
94,94 + (=5),94 + 2(=5), ...
4iq 94, 89, 84, .....
Problem 14 :
H.8.3,5, 7,....., 51 F1 71 9 I A |
Find the middle term of the arithmetic progression 3, 5, 7,....51.
Solution

TEl, WIHTE, ¢ = 3, AU GG, [ = S1AATE 3T, d= 5— 3 =28 | 3@

l=a+ (- 1Md

> Sl=3+ (- 1)X2=34+2—2=2+1
> M="51-1=50

e

_2_

2 ﬁT‘R— *Z—HT‘E' = 13a( 9§

Tu=a+ (13- 1)d
=3+ 12X 2=3+ 24=27

Problem 15

k 1 A F@eh AfE 5, k, 11 CAFE |
Find the value of k if 5, k, 11 are in A.P.

(1

A2

(3,

]
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Solution

afz s, k 11 @A F TR

k-5=11-k
> k+k=11+5
5 2% = 16
~T_y
WOHIE! 1(B)
Problem 1
fpefafas Sl @ 2 91 FfS :

Find the sum of following series :

(H2+5+8+uw 31 98I @ (upto 31 terms) |

(i) — 6 — 2+ 2+ ... 21 T & (upto 21 terms) |
(iii) =3 + 3+ 9+ 15+ .... 16 T& T (upto 16 terms) |

@iv) 7, 235 239, .. 12 98} @& (upto 12 terms) |
WV3+v3(1-V3)+V3(1-23)+ .21 9El & (upto 21 tcrms) |
(vi) 35 +7+ 105 + ... 17 91 T (upto 17 terms) | ;

(vii) 2 + 3% + 5+ 6% + ...25 UG T (upto 25 terms) |
Solution

@ S = %{21: + (n — 1)d},

78t a=2d=5-2=3n=3l

o s3‘=—:ﬂ[2x2+(31—1)x3]

31 x 94
(4+30x3)———(4+9()) o (45T

Il

(u)Wﬂ‘W‘Ea-— -6,
g d= ~2- (—6)=—-2+6=14

n‘lﬁﬂﬁl'l‘ﬁ(‘l
s, =ﬁ[2a+(n—1)d]
> S=2RXx 6+ @-DXx4
z—[12+20><4]
21 x 68

= 7[—12+ 80] = == T4
(i) ¥ a= -3,d=3-(-3)=3+3=6
@ S, ——[2a+(n— 1)d]



T o A @A T 16 T8 A,
Su.=1—26[2)<(—3)+(]6—1)x6]
= 8[—6+ 15 6]
= 8[—6+ 90] = 8 X 84 =672 4
(iv)ﬂﬁﬂmqﬁ,a=7,m'éw,d=-2—;——7=25;21=§
s,,=§|2a + (- 1)d] 5
> Sp= ZRxT+02-nx Y
11x 4
- s 224
=g | 222 RO o x B 11
3 3
W T a=V3d=V3-3)-Vi=—
n Y&I & ATES -
S,.=-;-[2a+(n—-1)d]
> Su=22x V3+ @1- )x (-3
=2—21,[2s/_3“~6o]
_21x2V3  21x 60
- 2 2
21V3 — 21 x 30 = 21(V3 - 30)
(vn)lmﬂim‘ﬁa 3% %
7 _14-7_1
WHHW, d=T7-5="—"—=7
el s,,=5[2a+(n-1)d]
17 7
> S, = 2[2>< +(17-1)><]
_ 17 16 X 7
-2 ax7)
17 _17x 63 _ 1071
=S [7+ 56 = === =2
(vil) T N WG, = 2, W A= 3L - 2= 1= 2
nqﬁ%maﬂw

S, = %[2a+ (n ~ 1)d]

Aar .o . PHEHEIS.. S
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25 24x 3
= Sy = 2 4+ 2 ]
25 25 X 40 _
= |4 + 36] = > = 500
Problem 2
fepafafaa St w1 A 39 Fifve—

Find the sum of the following serics :

@) 4,7, 10,......, 148

(i) 72 + 70 + 68 + ... + 40

(i) 2+ 3+ 5+6+8+9+ ..+ 3n— 1)+ (3n)
Solution

(i) 5 v&1 9 G n 719 T R 9y

NI 0, = 4, 9 IRT,d = 3 991 AW GE,/ = 148 T 8

37d: n Y21 3 AT CER

s"=%|a+1]mﬁnﬁ-w’wmé

ndl 98, T =a+@-14d
- 148=4+ (- 1)X3=4+3n—-3=3n+ 1
- 3= 148 — 1= 147
n=1;—7—49
; maﬁﬁwwﬁwsﬁw‘rﬁmmmm%l
a1a: S,= 2|4+143] 52%12 49 % 76 = 3724

(ii) FeT B9 9%, q -72,mafamr,d_ 0-72= -2
Af-a 9g, I=T,=a+ (n—1d

> - 0=7+@-1)(-2)
@ H=T2-2M+2="74-2n
= 2n="74—- 40= 34
n=%= 17 i 3§17 @ ¥
m:nqéia?rvfm,

S,=5@+1)
% s”=121[72+401 ————17"2”2 17 % 56 = 952

(i) = A 3@ A A e & R i < W et §—
NIH2+ S+ 8+ ot Gn— 1), TWa=2,d=3, W F G&H = n
A3+ 6+ 9+ o+ 3n, Wla=3,d=3, R F TS = n.
u“lﬁﬂm,

n

Com —1%a 4 fn — 1\l



w3t & few
> S,.'=%[2x 24 (- 1)x 3
=’21(4+3u—3)=%(3n+1)
fifra 3t ¥ ferg |
> S = J12x 3+ @~ 1)x 3]
=20+ 3n-3)=‘%(3n+3)
ara: & g8 A& & ArThe,
S.= 8./ +8."
=5(3n+ 1)+%(3n+3)
I [
S A
=%’—+3’2-‘-_3n+2n_n(%+2)
Problem 3 ;

frrfafaa Sfrl & n g€l 7 A 9 Hfe—

Find the sum of the following serics upto n terms :
Ht-3-7-11...

({H8+3-2-17...

Solution
()9fa=1d=-3-1= -4
| s"='21(2a+(n—1)d]
> _ S,,=%[2>< 14 (1= 1)(-4)
n
=@+ 4
n
=56~ 4n)
=3n—2"= nGn - )
(ii) 7l a=8d=3-8=~5
o S.= 52+~ 1x)

S S,= '%|2 X 8+ (n— 1)(~5)
=%(16—5n+5)
=0
—2(21 5n)

Problem 4

100 3T300 F 7o Ft Gt foraw GETSl A1 AT FI HAC |
Find the sum of all the odd integers between 100 and 300.

Solution
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AW R NI 90 = 101,d = 103101 = zamaﬂ?—vmwa 299
mmwmﬂwf‘mn%

2 Th=a+ (n— 1)d

> ) 299—1()1+(n—l)x2—101+2n-2—‘)‘)+2n

> ’ =299 — 99 = 200 -
n—@—lm

amhﬁqaum%taamoqﬁmm
S = —2—|2 X 101+ (100 — 1) x 2]

=50 (202 + 99 X 2)
= 50(202 + 198) = 50 x 400 = 20,000

Problem §

101 awm%m‘ma&mﬂwmaﬁmﬁmmﬂml

Find the sum of all the cven integers between 101 and 999.

Solution

1()1m999%sah$“rmﬁwm§—

102, 104, 106, ......, 998,

ﬁt@m%ﬁﬁh‘ﬂ;:: 102,d=21=T,=998
To=a+ (n— 1)d

> 998 = 102+ (n— 1) X 2
> 998 =102+ 21— 2= 100+ 2n
£:3 21 = 998 — 100 = 898

= 88 _ 44

n= 2 = 449

T F TG 449 ¥ | 3: T 449 T A AT
Sw="2x 102+ @9~ 1)x 2]

449 x 1100
2

2 (204 + 896) =
449 X 550 = 2,46,950

= S

Problem 6

by 7.

10 31T 200 F 9 Gt SR TEN. F AT 9 AT N 7  fafd & I T

Find the sum of all the natural numbers between 10 and 200 which arc divisible

Solution

103ﬁtzm%ﬂaaﬁm$mmah7%ﬁqmﬁm%wm§—
14,21, 28, ..., 196
ah@mﬁz”rﬁlma—md 7,T,= 1= 19
T.=a+ (n— 1d 4
» 196=14+ - )X T=14+Tn—-T=7+"Tn

= o In=196-7= 189
189
n= 7 = 27



amhwjaa%a’fﬁzwa%uswzwﬁma‘m Problem 9

e _(a+,) : 1m)aﬁr4méazﬁir7%‘ﬁﬂmaﬁalﬁwfﬁmﬁmmmm
A st Find the sum of all integers between 100 and 400 which arc divisible by 7.
= Sy= 7(14 + 196) = 2—522£ i Solution 2
i N SR % ‘ 100 3t 400 3 7 A Fefera 2 areht quies FEATE T SR
= e . ‘ 105, 105 + 7,105 + 2 x 7, ....., 399
Prolle £ - ‘ a9 105, 112, 119, ....., 339
200 3K 550 % it 9 A Fafaa B aTelt WEATa 1 A7 I R | LU0, L1 L1 s B!
Find the sum of all numbers between 200 and 550 which arg divisible by 9.- Wela=105d=17 T.=1=39T,=a+ @~-1)d
Solution , > 399= 105+ (1— )X T=105+Tn— 7= 98+ Tn
xx)aﬁtssoé:ﬁm%ﬁmﬁaaﬁmﬂmwm%*— > Tn =399 — 98 = 301
207, 216, 225, ...... 549 A - B 3—"7-= 3
+200 RO A A 550 9 q W . 43 921 %1 9,
9)200(22 9)550(61 43 43 x 504
s AP : 4 : So= 5 TUE ¥ 390 =~
20 .10 . =43x 252=108%
18 7 9 _ Problem 10
5 il L , ' 100 3R 800 3 919 6 3 faifer A% o 9 QUi @1 A g AR
uﬁziﬁﬁwﬁ:«;ﬁma’rm9% 61 X 9 = 549, 9 FHR AT<H G Find the sum of all even integers between 100 and 800 which arc divisible by 6.
QUG 9T B SR 3 9 N A 549 1 ' Solution
A aTelt EA200 + 7 = 207 & 100 3T 800 F 1 6 VA Favwifr N A W qifes Freifeiaa &—
N TN § RRE NI GC g = 207, d = 9 991 A G, T, = [ = 549 102,102 + 6, ....., 798
T.=a+ (- 1)d R ww TR AR AR o= 102,d= 6,7, = 1= 798
> 549=207+ (n— 1)X 9=207+ 9= 9= 198+ 9n T =% = D
- = 0 - 10 208 = 102+ (1 — 1)X 6= 102+ 61— 6= 96 + 6
= - 9n = 351 g = m—1)Xx6= +6n—6=96+ tn
351 > 6n = 798 — 96 = 702
- =222=139 :
- " : o ML
37d: 39 J&I 1 A i3 wmnn&imﬁm
Sw= 2L [207 + 549] = o
39 = 2 S = -(a+ !)
= 39 x 378 = 14,742 ' :
! 17 117 x_900
Problem 8 > $p=" 2 (102 + 798) = e
T G I 1 B 10 aﬂtlm%ﬁaﬁmﬁwhsﬁﬁmmﬁﬁ 7 : = 117 X 450 = 52,650
How many integers between 10 and 100 are divisible by 3 ? Solve by a formula. Problem 11
Solution 500 31,000 3 i SHR GEAA F1 AT I FRACS 13 A s & it § )
10 3ﬁT 100 F = & 3 ﬁﬁ*ﬂﬁﬁﬂﬁ a@mqﬁwm%—— : Find the sum of all natural numbers between 500 and 1,000 which are divisibic
12,15, 18, ....., 99 by 13.
@t@m%‘é‘tﬁ%ma-n d=3,T =1=9 Solution
@ T = a+ -1 | S(maﬂtlmm%m13%ﬁmﬁma%mmﬁmm§~
o e ; : | 507, 520, 533, ....., 988
PW=12+@-1)Xx3=12+3n-3=9+3 | SO ENE ry 5
= -1 : ' ! N ww QAN FE T = 507,d = 13,7, = [ = 988
- 3n =99 — 9= 90

o T.=a+ (n— 1)d
= 30

e

‘
|
|
|
Lt A I Y L, L S 1L U TG U Sh 1 e ) ...w..uw.ll.



> 988 = 507 + (n — 1) x 13
=507+ 13n — 13 =494 + 13n
> 13n = Y88 — 494 = 494
494

e 38
wmm&a’r%ssqz‘?mﬁm

Sy = —-|a + 1]
> ) S =" '2—[5()7 + 988] = 19 x 1495 = 28,405

Problem 12

100 3T300 3 3 [ (a) AT 3 Wit T g8, 7 (b) A A wfiferd 4 KA §Y 3
e dEaall &1 A T Ffae—

Find the sum of all natural numbers between 1()0 and 300 [(a) including both of
these, and (b) excluding both of these] :

G) W4 fawfe @ S F)
Which arc exactly divisible by 4.

@) 5 A favifad @ i § 1
Which arc exactly divisible by 5.

(i) S 4 3 s Y forsifora Ak
Which are exactly divisible by 4 and 5.

@(v) 4 s Y vl adt )
Which are exactly divisible by 4 or 5.

Solution
(i) 100 aﬁrm%:ﬁmﬁﬁmﬁmz‘ﬁmﬁmﬁmw%—
104, 108, ....., 296

@@W%ﬁﬁ%ﬁﬂa- 104,d=4,T,= 1= 29
T,=a+ (n—1)d

>  206= 104+ (1 — 1)X 4= 104+ dn— 4= 100+ 4
> dn = 296 — 100 = 196
126__ s
sﬂmmiﬁ’t%wqﬁmﬁm A
. - [104+ o I ’;400
=49 x 200 = 9800

fraoi—afz 100 st 300 ) ot WhRR o 9 A ATER 9,800 4 100+ 300 -
10,200 B |
(ii) 100 sl 300 3 a5 & fawiivg dend Frefated T—
105, 110, ...., 295
s‘n@m&aﬁ’éma.— 105,d= 5, T, = 1= 295
T,=a+ (n— 1)d

e 295-—105+(n—1)x5—105+5n = 100 + 5n
> 5n = 295 — 100 = 195
n=lg—5= 39
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TR @) F 39 &1 1 ATEA,
(
Sp= 37’(105 + 295) =

= 39 x 200 = 7,800

feuuit—afe 100 3T 300 @ it whiufaa fFar s A ATEA 7,800 + 100 + 300°=
8,200 BT |

(m)4aﬁt5§faﬁmﬁimﬁa@m%%ﬁ4x 5 3afq 20 § Fasifa & s § 1
a4 Fifed GE@ 120, 140, 160, ...., 280 §

R G 3§ g = l2(),d=’20,’l‘,,=1=280
T,=a+ (n— 1)d

39 X400
2

’

> 280 =120+ (n — 1) x 20

=120+ 20n - 20 = 100 + 20n
> 20n = 280 — 100 = 180

- 180 _

n= 0 - 9

sﬂmﬁuﬁm‘maﬂﬁm

=5(120+ 280)

=9—3‘—25°—0=9x 200 = 1,800

femui—afe 100 3T 300 @ o wfmfaa fear s @ AT 1,800 + 100 + 300 =
2,200 AT 1

(iv) 4 31 5 { fawnfsra 1R aelt Sene #t den
: = 4 Y fywifea O oo deel | §Er
+ 59 fawifora 2 arelt deel 4t g
- 4 991 5 A fasfa a9 Tret gEel St g
=49 + 39-9 = 79 (3T (i), (ii) T (iii) )
3: 100 3K 300 ¥ o= 4 71 5 X Fawifa 2 ael deaTal 1 ATh,
S= S,w+ S]u— Su
= 9,800 + 7,800 —-1,800 = 15,800

feuuit—afz 100 aﬂrmﬁsﬁmmmmﬁtmlsm + 100 + 300
= 16,200 B |

Problem 13
AT 3t arelt 39 weft Feram el <61 A g it S o A Fasfed A ¥ )
Find the sum of all odd numbers of 4 digits which are.divisiblc by 9.
Solution

4aﬁﬂﬁwqmmﬁt9§ﬁﬂm€rw3 frafafad §—
1017, 1035, 1053,...., 9999

NG g = 1017,d = 18 qF T, = | = 9999
T.=a+ (n— 1)d

> 9999 = 1017+ (0 — 1) x 18
- 9999 = 1017 + 181 — 18
- 9999 = 999 + 18n



=> ¢ 1872 = 9999— 999 = 9000

) s 9‘—129 = 500 '
T TR A % 500 931 F A,
Sso0 = 520 (1017 + 9999) = 250 x 11016
= 27,54,000 '
‘ SEIEER 1(C)
Problem 1

ot 42, 36, 30,.....7 fea wat @ ANT 150 B 2

How many terms of the serics 42, 36, 30......amount to 150 ?

Solution '
TET AT T, g = 42 TNGH A = 36— 42 = —6 2|
A A 98 A 150 B v
S, = '21[2a + (n — 1)dj
,, _ 150=~”2-[2x 2+ @ - 1)(-6)]
- 150 = %(84— 6n + 6)

e 1.50=%(90~6n)

- 150 X 2= n (90 = 6n)

@ 300 = 90n — 61

> 6n’ = 90n + 300 = 0 .

> n'—15n+ 50=0 (6 8 W 3 99
> n—10n— 514 50=0

= nn-10)- 50— 10)=0

> m—-10)(n—-5)=0

n =54 n=10

Problem 2 )
A2 + 4 4.6 + ... Reat o3 FA42 AW 2

How many terms of the series 2 + 4 + 6 +.....amount to 42 ?

Solution . ;
TR A YE,q = 2 AT W W, = 4 — 2 = 2
A A g g AT 42 R
: s,.=f'2-m+(n—a)d]
> 42_=%[2x2+(n—1)><2]
> @2=2@+nm-2
- 42=%_(2+ )
> 2x2=2m+ 2w
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o, R=n+n’ 23 AR
= W+n—-42=0 4
> n—6n+Tn—42=0
> nfn—6)+ Tn—-6)=0
) m+7HE—6)=0
n=6 e =7 A@ELI
Problem 3 '

SRt 17, 15, 13,....3 fora 9&f 1 A 72 & 2

How many terms of the serics 17, 15, 13,....amount to 727

Solution
Jla=17,d= 15— 17= -2
s R E AT 2 R
i Su=512a+ (@~ 1]
o 72=£'2-[2x 17+ (n = 1)(=2)
- 72=%[34—-2n+2|
- 7z=f21(3o—7n)
- 2% 2= 36n — 2
- m' —6n+ 144=10
> nt-18+ 72=10 Qﬁwm%ﬁ‘m
> 12—+ 712=0
> nn-12)—6(m-12)=0
> n—06@n—-12)=10

n=6dn=12
Problem 4
Juit 5, 7, 9,.....3 e 9&Y &1 AT 1,020 AW ?
What is the number of terms in the serics 5, 7, 9,....., if its sum is 1,020 ?
Solution ’

T AT TR g = 5T T ITd = 22|
AT i 92 AT 1,020 B 1
 Se=5a+ - 1)
- 1020=%[2x5+(n—1)x2]
- 102D=%[10+2n—2|
- 1020=%(8+2n)
N , 1020 x 2= 81 + 2’
> '+ 81— 1020x 2= 0
) W+ dn— 1020 = 0 (2 8 W W W
> n+3n-30m-1020=0
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= n(n + 34) — 30(n + 34) =

> n+34)@E—-30)=0
n=3()?ﬁﬁn=—343m‘-‘ﬁ'%l
ATEE 1,020 G. 3. F 30 T2 F @M |

Problem 5

ot 30, 27, 24, ... ¥ e el @ AT 156 2T 2

How many terms of the serics 30, 27, 24,......must be taken so that the sum may be

Solution

7@ AqH 9E,a = 30, méw d= 27— 30= —3HA A n T H ATHET 156 2 |

31q: : So= 2[?a+ (n — 1yd]
> 156=%12;< 30+ (1 — 1)(-3)]
= 15()=%[60—3n+3|

.15()><.2-n(63—-3n)
156 X 2 = 63n — 3’
3n - 63n+312=0
n—2ln+ 104=0 (3 AW W
n—13n— 81+ 104=0
cnp— 13)— 8(n - 13) =
= n—13)n—-8)=0
n=1391 n=28§
aﬁqsmnqﬁma‘mwsmml3waéﬁqratﬁan5wéiaﬂ7m¥@%l

[ R

Problem 6

T F. 3. ¥ n Go A 48, T GG 20 T A - 4 2 1 9 7 Ew @i |

The sum upto n terms of an A.P. is 48, first term is 20 and common diflcrence is

4. Find the number of terms.
Solution

feaidia = 20,ui= —4,5, = 48

ek Su= %12+ (@~ 1)d)

> 48='%[2>< 204+ (1 - 1)(-4)

> 48 X 2= n(40 — 4n + 4) = n(44 — 4n)

- 96 = 44n — 4n’

> 4’ - 4n+ 96 =0

> n-1n+24=0 (4 T W

'~ 8n—3n+ (—8) X (-3 =

=> nn—8)—3n—8=0
> n—8Mm-3)=
: n=2349n =8
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Problem 7

qmmm%w%m&wz—m%wn%mwwmﬁﬁd&mm
Fifere |

S
The sum of the serics in A.P.is 40— the common dlchn,nu, is 2— and the last term
is 13. Find the first tcrm and the numbcr of terms in the scrics.

Solution :
1 81 - 5 -
’1’5’ Sy —-402 2,d—-25 2, T.= 1= 13
T,=a+ (n-1)4d
= 13=a+(n—l)%
o 1BX2=gX2+ -5
= 26=2a+ 51~ 5
» 2a+5n=26+5
= 2a =31~ 5n
_31~-5n
= i ()
S=3@+)
|
o ,ﬂ—ﬁ(a+n)
2 181-—na+13n'
= 81— (1;5’1)+13’l
aﬁm(l)ﬂammwﬁw
81% 2= 311 — Su’ + 2m
162 = 5T — 5n°
= 5n’ — 57n + 162 = 0
= 50’ - 300"~ 2+ 162=0
2 (n—6)(5n-27) =
o n=6 s = saﬂmﬁi
n % 39 A9 & g (1) ¥ wEy o,
_31-5x6_31-30_1
2 B
o a=%,n=6. ‘
Problem 8

AWHATn = 12,0 = 71,d = 3 ¢ TS ¥ 77 10 TR
Givenn = 12,1 = 71,d = 3manAP find g and S.

Solution

Tein =12,T,= 1= T,d=3
T,=a+ (n— 1M



> N=a+ (12-1)x3 > no=’21[2x 25+ (1 — 1)(-3)]
» o M=a+3B % 116X 2=n[S0—3n+3]
- L a=TN-33=38 > 7 232 = n(53 - 3n) = 3 — 3’
S.=2@+1) > 3 - 53+ 232 =0
2 2
2 > 3n"— 24n — 29n + 232 = ()
) S[;’ = 'i’ (38 + 71) =6X 109 = ()54 = 3”(" = 8) . 2(),'(” = 8) =0
Problem 9 o n—=8)@Gn—-29=0
ferelt . 3. &1 2ifm 92 40, AN 952 9T Wi ST -2 R | WU 9 91 98} S HE 91 n= 8FfEn = 2 s d )
FifT | ) 3
The last term of a series in A.P. is 40, the sum is 952 and the common difference LT a+ (- 1d
is - 2. Find the first term and the number of terms in the serics. = : Ta=25+ 8- 1)(-3)
Solution =2B5+TX(=3)=25-21=4
Problem 11

FAR: T,=1=40, S, = 952,d = —2

FI— G G A & A, A S qen i 98 T 136, 4 791 31 € | A I

> B=a+ n—-1)(—2) In an A.P,, the sum of n terms, common difference and last term are 136, 4 and
= N=a-2n+2 i 31 respectively. Find the value of n.
> a-22m=40-2=738 Solution
> a=738+ 2 , (1) e S.=136,d=4,T,= 1= 31
Si=5@+D Li=a+@-1d
. > 31=a+(n—1)4=a+4n—4
- 952=.’é’.(,,+40) > a+4n=31+4=35
> 952 X 2= na + 40n 2 , Pa= iS— 4n (1)
= na + 40n — 1904 = 0 ' ;S,.=-2°|2a+(n—1)d]
> n(38+ 21)+ 40n — 1904 = 0 - 136= " P
TR (1) Vg AT, , 2[2a+(:' BE
> 38+ 20"+ 40n - 1904 = 0 - ]36;2::,(3”+4’4"_2;;=(2)""+4" -
2 . = n 1" — 4n — = .
> 2’ + 78n — 1904 = 0 1
& nt+ 30— 952 =0 CAM? W | :2(3(Sin_4ns:§:xz_:,n—2;§_o U T
> n*= 172+ S6n — 952 =0 | A - ale=l
> - 17)+ 560 — 17)= 0 > “::2* g’g'; ;;;= 8
- - 56) =0 B fs \
b b= A7)0 &3 3 > 2%~ 33 + 136 = 0 @ ¥ M AW
n=17 Fifdn = —56 VI | o S 160 — T + 196 = 0
n % 39 qF & gefte (1) § W e > 2 - 8)— 17(n — 8) =0
a=38+2x17=38+34="T72 , > (- 8)2n—17)=0
Problem 10 1 n =g e = L ammEd
Aot 25, 22, 19, 16,.... 3 n T T AT 116 2 | T&F A GEAT 91 AfaH IE JA HMA | 2

A s » * Problem 12
The sum of n terms of the serics 25, 22, 19, 16,......is 116. Find the number of terms : .
and[hclas[[crm‘ ma"ﬁ5+7+9+ ..... %meqﬁﬁmmmoamj

Solution How many terms of the series 5 + 7 + 9 +.....must be taken in order that the
- = sum may be 480 ?
qela = 25,d = 22— 25= 3,5, = 116

' Su="212a+ (1 - 1)d]
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Solution 1 na+ H+2)
W gANa=5d=7-5=28I TBE 3
A oot n 921 %1 AT 480 R 1 ' ) _nat+ )@ +2)
3 S.= ’—;IZa + (n - 1)) Problem 2 mﬁm@i(’
n P+27+3+..+aF !
= ' gt I s 2 _ Find out the sum of 1* + 22+ 3+t
2> 480X 2="n(10+ 21 — 2) "~ Solution
> 960 = n(8 + 2n) = 8n + 2’ S=V+ 2+ 3+ .+ n’
> 2+ 81— 960 = 0 I § o
> n’+4n— 480 =0 A AR ‘ - - 1= -3+ 1
> A= 20m+24n—480=0 : E‘T{iwfix%f‘agm%lzzs ..... ,(;:—1);;@‘1:,
= n(n - 20)+ 24 — 20)= 0 ' ' 2‘ 0 g:;:g:;i:
> (n—20)n + 24)=0 3’—2’=3x32—3x3+1
n=20,mn+—-243m‘-‘13%l d - s -
- WS 1(D) _ e
Problem 1 3 3 3. 2
et v 1. 5 1 N e s
Find the nth term and sum upto n terms of the following serics : s wht AT ;
1+ (1+2)+ (1 +2+ 3+ .. R—P=3XPHIXPt ot Ix
Solution  —3X1-3X2— w.-3Xn+n
I8l T,=1 > =301+ 2+ +n)~—3(1+2+ .+ n)+n
: Ty=142 ""+.'_)
B T 555 3 > n’ =38 - (2 +'n
- S = 3S=n'+ En(n+1)‘—n
3q: g T,=1+2+3+ . .+n. : 7 3 .
_n(n+1) =n—n+§n(n+1)
2

[l

n(n + 1) @’ - 1)+ %—n(n +1)

sn=>2 ‘;Z( + n)

= %[2‘.'12+ n)

nn—1)@nr+ 1)+ %n(n + 1)

n(n + 1) ’[(n = 1)+ %]

=l[ll(ll+1)(2n+1)+li(n+1) B e R, .

2| 6 2 =+ 1) 2
=%.ﬁﬂiﬂ(ﬂf—l+1) Capt D@t 1)

) - 2

=1__n(n+1)(%+l+3\ LT ANt Y _nGt HEnt )

2 2 3 .} : - = 2x 3 i 6
_1 n@m+1) (2 + 4 Problem 3
) 3 J ﬁwﬁrﬁaﬂﬁtﬁmnﬁﬁmmaﬁm—

1 nn+1) 2#r+2) Find the sum of the following serics upto 2 terms :
=532 3 H1+5+11+19 + ...
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(u)2+6+12+2()+ .....
(i) 1 + 9+ 24 + 46 + ...
(iv) 22+ 5+ 8+ 117+ ...
WMP+3+5+ 7+ ..

Solution

(i) w6 1 AR F R F AW S, %amiq

S,=1+S5+11+19+ ..+ T+ T,

Lot Sy = L 5+ 1t Tuma+ Tum + T
(0 9 TRl AT TR e W)
Lok 0=1+[4+6+8+ ..(a— 1) TRITH - T,
- 0=1+ 8- Dpxss@-1-nx2-1,
(s i fadt 9. 3. w1 Awd faE ®)
» 0=1+ - D+ m-4-1,
- TFHLH_—_Qéﬁ_Z'LI

1+@—-1)2+n)

1+ {2n+n2—2—n}

1+ [n+n2-~2]

1+n+n -2

Hﬂfﬂ ’I',,=nz+-n——1

3q: S,=32T,=3n"+ Zn - 21

_np+ 1)@+ 1)+ nn+1) i

6
_n[2n2+n+2n+1+3n+3—6]
N 03

il

i

]

|+ em-2
n e

=2 2
=an2(IiZ'3n— 1) =—§(n2+3n—- 1
(ii) =& S, =2+64+124+20+ ot Thr+ T,
' So= 2+6+ 124 .+ T2t Tu-1+ Th
Erackd 0=2+[4+6+8+ ..(u— 1) TTH - T,

T =24 L——"'z' Diaxa+ @-2y
=2+ £'l;—ll[t.3+2n—4]

>

2+(£%1-)(4'+2n)
2+ (-1)Q2+n)
2+ m+nt=2-n
n+n

arqug At &1 AT

(iii) 7=l

rac e

(iv) F&

Tp= 5

W= 3T, = 2’ + Zn
@+ 1)(2n + 1) n(n + 1)

2
n!n+ IZIZ’*’ 1+ 3]
_ n!n+ Hn+4)

6
_n(n+l)2(n+2) n(n+l)(n+2)

- 6

So=1+9+24+ 46+ ... +1,,_,+7,,

Si=14+ 9+ U+ et Tyog¥ Tamil + T,
0=1+{s+15+22'+ ..... (n— 1) R} - T,

T,,=1+L——2";1 2x8+@m-1-1)x7
=1+ ﬁ";ll“H n - 14]

n T

—1+( (2+7n)

- 2+ (n— 12+ Tn)
2
_2+22:m+ MW ~-2-Tn_ '~ 5n
2 2

™

n® - -;—En

nin + l)(2n + 1) n(n + 1)

NI\I N

_3
2
_nn+ 1) (7(211 + 1) éJ

2

2
_ne+ 1) r14n + 7- 15]

2

- nn + 1) 14n— 8}

2 | 6

_nn+1) 2(In—4
2 76

_hn+ H(n—4)
s 6
Bx1- 1)
Bx2- 1)
T3—82 @x3- 1y

= (311— 1)

=9n —6n+ 1

T,=2

o
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3Aq: S, = E.T,,
SO0’ — 6n + 1)
= 930" — 63n + 31

]

9. nn + l)()(b_n% hH ()n(n2+ 1) % i

n {182’ + 27 + 9 — 181 — 18 + 6]

6
= %(1&:2 +9n— 3)

B %[1&:2 + 9 — 3
= %[(m% 3n - 1)
= %[(mz+ 3n -1}

(v) &l T =17=2x1-1)
‘ T,=3=02x2-1)
T,=5=@2x3-1)

> T,= @xn=1)
: =8’ — 12" +6m—-1
3d: S,‘ = zT’n

= 83n° - 125n° + 62n — %1

np+ 1)2n+ 1) " (>"(" 1)

2
C=nl@n’ - 1), WA FA R

i 2
nn+ 1
L )]._]2

Problem 4
frrfafiaa Sfordi &1 931 7 dr 9 Fae—
Find the sum of the following serics upto n terms :
(1) 123 + 235 + 347 ¥ ..
. (i) 1.3.5 + 3.5.7 + 579 + ...

(iii) 1.23 + 234 + 345 + ..
Solution
() =& Ti=123
Ty= 235
T = 34.7
> T.=nn+ 1)2n+ 1)

n(2nz+ n+ 21+ 1)

n@i’ + 3n+ 1)
=2+ 3" +n

ar: S,= 3T, = 250"+ 380’ + =n

6

P n

6

_ fnei i)]’+ SO+ )@+ D) net 1)

2

2

=%l|n(n+1)+ M+ 1+ 1)
=ﬂ"—;—ll[nz+n+zn+1+1]
—'-'—('%])[n’nt 3n + 2

%L—l)(n+ 1)(111— 2)

- %(n + 1@+ 2)
(ii) F& ndl UE,

ﬁ‘
]

@n- 1)@+ 1)@+ 3)
=@ -+ 3)=8"+ 12" -2~ 3
-3 S.= 2T, .
= 8%’ + 120" — 2% — 321
8{»(" + 1)}2 * 12n(n + D2+ 1) 2n(n +1) 0
2 6 : )
2Ane+ DY+ 2+ )@+ 1) —n@+ 1) 3n
n2ne + 1Y+ 20+ )@+ 1)— @+ 1)~ 3
n[gmz(nz+ 2+ 1)+ 2(2:12 +3n+1)—n-1-3|
2w+’ m+ i nt2-n—1-3|
n2n’ + 81° + I — 2| = nn + @+ dn - 1)

1]

]

(i) Tl ®,
T,=nn+ 1)(n+2)
= n(n2 + 3n + 2)
=+ 3+ ;
3: S, =27, '
= 30"+ 354’ + 250

S '+ 8+ Tn - 28 n = — 2 W@ WY QTR 3 (1 + 2) T9H G TGS
212’ + 8’ + Tn— 2R (n + 2) AMMIAN,
n+ Qw4+ 8+ Tn— 22"+ dn— 1
w’+
an’+ -2
W+ 8
-n—2
-n-2
S .
' X

16



- {n!n + ll}2 S S+ D+ 1) + 2(n + 1)
2 = 6 2

nm+ 1
= —g—“——)[n(n+ D+ 220+ 1)+ 4]
=ﬂ’%1)(n75+n+4n+ 2+ 4)
+ "
= '—'(—"-4—]2(117'4— 5n +6)

= %n(n + )@+ 2)(mn+ 3)
Problem § é
AR ferelt Aot 0l 92 120" — 6n + 5 8 A ATHA I A

Find the sum of the series whose nth term is 1212 — o + 5.

Solution
W, =128~ 6n+ 5
34 S, = Z7,
= 128" - 65n + 5%n
2 - 1,“'n(n + 1)6(2n +1) Gn("; 1) +.5n
‘s =2+ N+ 1)-3n@+ 1)+ 50
' = n+ 1)[22n + 1) = 3]+ 5n
=nn+ 1)@+ 2~ 3)+ 5n
‘=am+ )@ - 1)+ 5n
=nl(n+ 1)(4n — 1) + 5]
=nfan’ =~ n+4n-1+ 5]
= n@n’ + 3n + 4)
Problem 6 )
3 Aot @ JI@ R G A T

- Find the scries whose rth term is :

2~1G)2r+1 (iii)%r+ % (V) 3r— 181
n R 7% ARE @ A it 3w
Also find the sum of the series for 7 terms.
Solution T
(i) T AT, 7, = 2 — 1
FTHFAr=1,2,3,.. FE@w®,
Ti=2x1-1=2-1=1
Th=2%2-1=4-1=3
Ty=2x3-1=6-1=5_
I AfE AR 1,3, 5, ... AN G HRIA TG = 19Hd =3 — 1= 23 3
n@ﬂ’h”!,
n
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]

S2x 1+ @=1x2

%(2+ i 2):_3’2_,x m=n

o
(ii) 731 9E, T,=2r+1

3d:

Ti=2%x1+1=3
T,=2%x2+1
Th=2x3+1=17

5

gt aite A 3, 5,7, .2 1

nvﬁma‘m,
$,=2T,=22n+ 1)
=2%n+ X1 -
_ 211(13 + 1) &
2
=nm+ 1)+ n
=n'+n+n=n+20n
(iii) & AT, T,= 4+ 1
sdw s =1,2,3,. 0@ X,
s A 1.1 .1 2+1 3 1
r l,—3>(]+6 3+6"’ 6 _()_2
1 1. 2.1 481 5
RhSgRETE=THE™ 5 &
a1 1. 3.1 _58%+1 "9
RegX3re s e & 6
; 1517
ara: asfe Aot L3 7 R
nFA, 5 =37, = Gn+ ¢
o [ 1
—321n+621
- S=lngn+l!+l"
n 3 2 6
___ngn+ll+_11
6 6

(iv) 98 T,=3r— 1
r=1,2.3,

n qﬁﬁl‘h"’,

+ 2
%0r+1+1)=2ﬂz—l

Ti=3x1-1=3-1=2
T,=3x2-1=6-1=5
T3=3x3-1=9-1=8

a=2d=
&=%m+m-1m
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=%|2x 24 (1 — 1)x 3

= '%(4 + 3n = 3)
_nBnt 1)
- 2

wyEe 1(K)

Problem 1

(@ = q) T (p + ¢) F WL G MeA e |

Inscrt an arithmetic mean between (p — ¢) and (p + ¢).
Solution

A6 p — g @M p + g % HE TR M R |

-9+ @+

RPN k. il L | B S
Problem 2

& el 3 991 § & WA T G HIE 919 R |

Insert an arithmetic mean between 3 and 8.

Solution
2 ufEl 3 a9 8 & " gawI e
3+ 8 11
== —=5=55
Problem 3

59912 F 1= 5 AT AT I 3 |
Insert 5 arithmctic mcans between S and 2.
Solution

7E 5 a2 F ot § GARIC AT 91 &0 o A FFeIue s 2 7@
YA 4,0 = 5 991 AfH 98, 7 = 2

Ifg g g B A
T =a+@n-14d
> T,= 5+ (71— 1)
> 2=5+4 6d
=> 6d=2-5= -3
—3 1
2 d= === -3
37d: 3sfty GHIRIT ey §—
— TS e O
M|—>a+d—5 2—45—2
1
Mz=a+?d=5—2X'2'=4
- -5 1_a_17
M=a+3d=5-3x5=3%=7
1
M=a+dd=5-4x5=3
= - o 1_,1_5
M=a+5d=5-5x3=2=3
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Problem 4 : .
1 991 25 & =19 11 G AT 919 A |
Inscrt 11 arithmetic means between 1 and 25.

Solution
Fiifeh 1 791 25 ¥ A 11 TGOS JAFA E @AM A 11 4+ 2 13 @A
el 9ol WC,q = 1 991 AW E, Ty = 25
T.=a+ (n—1)d

> T]_y= 1+ (]3— l)d

> 25=1+ 124

> 12d=25-1=24
ok

& d—l2_2,

apfte mer §—

a+da+ 2,..,a+ 10d,a + 11d

Fat't + 2,1 4 4,..1 +20,1 4+ 22

A 3, 5, 7,9, 11, 13, 15, 17, 19, 21, 23
Problem §

20 q91 80 & W YU A1 TG TR ¢ o6 599 qre : Afam A - 13 A n H
aH I[@ H |

There are n arithmetic mcans between 20 and 80 such that first mean : last mean
= 1:3, find n.

Solution ;
FAifE 20 T 80 F 1T n FHC AT € | 3 T W W@ p + 2 A 1 A | IR
daadq
N=i®Rg&m =N +2
T.=a+ (N~ 1)

= 80=20+(n+2- 1)d
> (n+ 1)d= 80— 20= 60
60
d-(u+1)
; 60 20n+ 20+ 60
W AW =at+d=204 "= e
_ 20+ 80
T o@m+ 1)

f=a WA [T AT AT (n + 1)3T TG
=a+ @+ 1-1)d
60 _ 20n + 20 + 60n
n+1° n+1

=204+ nX

_ 80n+ 20
S |
T @ A,
THHHESE 1 (200 + 80)/(n + 1)
sfmare ~ 3 (80n + 20)/(n + 1)
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1_20n48)_ n+4
37 80m+2 M+ 1
- 4+ 1=33i+ 4)
= n+1=3n+ 12
+ 4n-3n=12-1

i

3791 991 & H 20 A A Y e,

= m-=-a=T,- M
= CmAM=T,+a=8+ 20
: m M= 10 0
¥ % IR,
m 1
M~ 3
Im=M (2)
mﬁmr(z)%Mwmwﬁm(nﬁraﬁqr -
m+ 3m = 100
2 4m = 100
m=M'
. 4
3. m-—a=d ﬁ,
d=25-20=5
sifsm g, l=a+(@m+2- 1)
> 80=20+ (n+ 1)x §
= 80=2+ 51+ 5
ek 5n=80~-20- 5= 55
35
Il=?=ll
TEIEA 1(F)
Problem 1

.3 #ﬂmﬁ%mmﬁﬁqﬁ?ﬂﬁmzmhﬁﬁmﬁmmﬁl

cubcsf?:g() tshe three numbers in A.P. such that their sum is 12 and. the sum of their

Solution
A R AR F MR — dya,a + d §
3: W =@-dy+a+ @+d)=12
> 3a=12
12
b vt : (1)
Wﬁqﬂﬁm =(a—d)3+a+(a+d) :
- 408 =a' - 3d°d + 3ad’ — d’+a+a+3ad+3adz+d
= 408 = 3’ + 6ad’

Prot. Anil Kumar Mahto, Department of Commerce, J. N. College, Madhubani.
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> 408=3x4+6x4axd (@ 4T@AW)
> 408 = 192 + 244’ 5
> ; 24d’ = 408 - 192 = 216

3_29_(
= By = 2

d=+%3

ama”mqa% 4— 3,44+ 33q9q1,4,7
a4 4 3,4,4-3 3917, 4,1
Problem 2

yfe feret @ haﬁa‘mmmmaﬁmmznmmww)ﬁﬁmmm
T |

If the sum of three numbers in A.P. is 24 and their product is 440, find the num-
bers.

Solution .
o 9 G 3 1 3 A W@ g — d,a,a + d ©

. ' A =@-d)+a+ (a+d=24
> 3u=24
24
L . (1)
A% = (@ — dya(a + d) =
> C ad - d)= 440 ; (¢ = §TWA N
o 8 X 64 — 8d° = 440
= —8d" =440 - 512= -T2
g i
> dl"_—8=‘)
d=+3

d - 3 g dend §
83,88 + 3 45,8, 11
d= -3 T FEE ¥ |
8 + 3,8 8—339q11,8,5
Problem 3
T S 3 i el F A — 24 91 A% 288 R | FEd Fara |

The sum of threc numbers in A.P. is —24 and their product is 288. Find the num-
bers.
Solution

A 6 G 3 A S g — dya,a + d ¥
AM=@-dy+a+@+d=-24

> 3a=-24
24
e “?_ =& (1)
'T'F{.‘Hﬁ = (a—d)a(a+d)
> a(a—d2—288
& —8[(—8) - d]= 28 (@ =- 8 fa@ W



> —8(64 — d)= 288
= 512+ 84" = 288 :
> ° 84 =288 + 512 = 800
= d’=8—29'=.100

d= * 10

d= + 10, 9 WA F@g »
—8— 10, -8 —8+ 10 I —18,-8,2 ¥ |
d= —10, ¥ W gE&md :
8+ 10,-8, -8 — 10 342, -8, ~ 18T
Problem 4 i 2
.33 A el &1 AT 15 3 3R e qe S H e 21 @ | e aqie |
The sum of 3 numbers in A.P. is 15 and the-product of the first and the last is 21.
Find the numbers.
Solution
o o wara et d wet g — d,g,a+ d R
M= @-dy+a+ @+d=15

e, ol e A B ' D)

SR 91 ATH FIAGE = (@ — d) (@ + d) = 21 ' )

> d=d=21 . . -

> -d=21-4d ; -

> i =21-25=—4 (SR (1) A g HAE @ W)
d=%2

d= +2 9 WA g@m
52,55+ 2a9q3,5 7%
= —2 W WA F@d N . _
5+ 2,55 2397 7,53%| - ; :
Problem § ,.
. 3. 3 AT 0 GeT S A0 24 T A 945 R | G FH A& |
The sum of four consccutive terms of an A.P. is 24-and their product is 945. Find
these terms.
Solution
A o SRR 0 (@ — 3d), (@ — d), @ + d), @+ 3d) ¥
AN = (@-3d)+ @—-d+@+d+@+3d)=24

> 4a=24
,,:2}:6 ot 3 (1)

TOFFE = (a — 3d) (@ — d) (@ + d) @+ 3d) = 945
> @-9)@-d)=945 )

AR A S A « R AR ate bt
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> (36 — 94°) (36 — d*) = 945 (a = 6 T )
> 9@ - d&') (36 — d’) = 945

= @G-dy36—d)= %: 105
> 144 — 404" + d' = 105

> d' - 40d + 144 - 105 = 0

> d'—4d+39=0

> d' -39 - d*+39=0

> dd-39)-1d~-39)=0

> @-39d-1)=0

> d= 1R =9 @at@ 2

- P d=+ 1

3 WA 3,5,7,9 99,7, 5,3 &Mt |

Problem 6
20 1 X = it 3 Farsfr Raq S 9.9 3 & aon o geat sk el wal % e
F 39T A ARG F PAFA N 2:3 2

v D'ividc 20 into 4 parts which arc in A.P. and such that the product of first and
fourth is to the product of the second and third in the ratio 2°; 3.

Solution ‘ .
ur ferat 20 F AR 9T N FHFR IR A &0~ 3d,a - da+ dTFa + 3dE )
F@—-3d)+ @+ d)-ft @+d)+ (@a+ 3d)=20

= o da=2
o2l
=i (1)

e 3R g AR = (2 — 3d) (@ + 3d) = o’ — 9P
l@}aﬁrmmm =@-d@+dy=a-d&

2 2
3[d: # a.,_ 9d = Z
ad-d 3
> 3@ - 98 = 2@’ - &)
> 3a’ - 27d* = 24° - 24’
> -21d* + 24" = 2 - 3a*
> -254 = —g* = -25 (ra=5)
-25
d= %1

d= + 19 IR 90T

5-3,5- 1,5+ 1,5+ 3 34q2,4,6,8%1
d= —1% IR I

5+ 3,5+ 1,5— 1.5— 3 39iq8,6,4,2%1



Problem 7
i afeht aeft e & i ofa a A 12 B o 3w A ofw . AW ¥ | A af A
39 fear s wwe # 396 i A It } 1| e @ i )
The sum of the digits of a three digit number is 12 and the digits arc in A.P. If the
digits are reversed, then the number is diminished by 396. Find the number.
Solution .
qgﬁamﬂaﬁaﬂémﬁﬂa@maiﬁa—dﬁﬁmaEammmm
a+del

FHHAN = @~ d)+a+ @+ d)= 12-

> 3= 12
2 ,
a=1§—4 (1)
QU &I = 100 (@ — d) + 10a + (@ + d) = 111la— 99d

T FEH = 100@+ d)+ 10a + (@~ d)= 111a + 99d
QU de - TR FE = 396, 79 §
= 111a — 99d — (111a + 99d) = 396

> — 1984 = 396
396
=T~ 72
R AAF= 4 (—2) = 442=6
TELR T 3 = 4 :

FEHAF =4+ (-2)=4-2=2
- 3ty dE = 642
Problem 8
e 3:7: 9 H U H ¥ | o gl den A A s e A I w. A A D
St € | e g 3 A |

The three numbers are in the ratio 3: 7: 9. If 5 is subtracted from the second; the
resulting numbers form an A.P. Find the original numbcrs.

Solution
T o i He 3y, 7 A9 ox
EA IS RN RIS Tx — STARE |
34 3, (Tx — 5) T AAFE

> (Tx—5)—3x=%— (Tx—95)
> Tx—5—x=%—-Tx+ 5
= & —-5=2%+5
= e~ 2=5+5
> 2= 10
10

x=r= 5
3ra: 31sfiy H@AM3 % 5,7 % 5,9% 5
F9iq 15, 35,45 8 1
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srwnaah 1G)
Piroblem 1

mqﬁmﬁ@tmmﬁ%mﬁwﬁaaﬁ%%ﬁwﬁaﬁt zarﬁmm
1 § |t Ted AR A € 2 Fird & A W ) e S I |

20 persons are to be awarded prizes so that every person gets 2 rupees more lh.m

the previous person gets. If thc, first person gets € 2, find the total amount spent on the

prizes.

Solution
Teo SHfer & fielt afe = €2
(ﬂ’tmﬁraﬂ?tﬁshwrﬁr—2+2—f4
mw:&mm-ﬂz_w

3 IER20 mﬁﬁaﬁwmz, 4,6, .20 e . 1. 3 ¥ o ween 9 a -

29 T S = 2 %1

n,

S,=212a+ (- 1)d] o
-
> szo'=i’i'11,2x2+(zo-1)x 2]
=104+ 19X 2)= 10 (4 + 38)
‘ . =10x 42=42
. 9T W R F A = T 420
Problem 2

1§ SRR WgT AIE § € 20m%§a}maﬁr wm%mmﬁt 40 47T @
e et ST i o o e @ | e o R el A 9 A

A man saves T 20 in the first tponth ¥ 30 in the second month, T 40 in thc lhxrd
month and so on. Find the total amount saved in 5 ycars.
Solution

g H1E I e € 20, G AR H 94 T 3oa'1ﬂ‘tmaﬁmr 0, FEAFF)
Welg = 2079d = 30-20 = 101

sa = 5x 12= 60 AR 34 n =60

S.= —[2a + (1 - 1]

e Sw= 2[2x20+(60—'1)x 10}
30[40 + 590)

= 30 X 630 = 18,900
Fafq fa o4 ) Fol F99 = € 18,900

i =i ¥ 7R ¥ € 50 qa’t\maﬁf 80, a“nﬁrnﬁr 110,791 8 FFHR FAF H1e
T @ | O a8 ¥ 3E ReeR af e ? |
A man saves € 50 in first month, € 80 in the second month, ¥ 110 in the third

- month and so on. How much did hc save in 5 ycars ?
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Solution
el a=50,d=80—50=30,n= 5% 12= 60

S = %[u 50+ (60 — 1) x 30
= 30(100 + 59 x 30)

30(100 + 1770) = 30 x 1870 = 56,100
F9fq ofg af A o o= = € 56,100 ,
Problem 4 ’

FI5 s s af § € 32 ar=n ], g ad ¥ € 36 3 39 YT T oot a9 Shiad
T 4 7T R | FART Fha T F G 3 IHH A9 T 200 B FAH 2

A man saves ¥ 32 during the first year, € 36 in the sccond ycar and in this way he
increases his savings by € 4 every year. Find in what time his savings will be T 200.
Solution .

4 wE R {3 e  wed awa O 9.3 3 R R e 92,0 = 32 a9 9 o —
42

A SHE p q§ AT 200 R 0

3 S, = 200

® S, = %[2a+ (n — 1)d)

> 200=%[2x32+(n—1)x4]

> 200= (64 + 4n — 4] = 160 + 4n]
> 200 X 2= 60n + 4n’

> 4n” + 60n — 400 = 0

> n’+ 151 — 100 = 0 {4 & w7 AW W
=  n"+20n~ 51— 100=0

=  nn+20)-5n+20)=0

> (m+20@-5=0

n=S5SHifhn = 20 AEWAR

" 37gfq 7% =fer 5 o a1g 200 T H S FOAM |
Problem § )

T = T 3,600 FT HY 40 F1feh Rl o YA e & N O 9. 3. T € | 99 30
el % M ¥ e SHE g & It @ A h-fierd o forr g A9 @ IR | 9w
e for veht forea fopam v =t ot 2 '

A man agrecs to payoff a debt of ¥ 3,600 by 40 annual instalments which form in

A.P. When 30 of the instalments arc paid he dies leaving one-third of the debt unpaid.
Find the value of the first instalment.

Solution
A geelt fRe ¢ off w3 9 e o1
o S, = %[2:; + (1 - 1)d]
> s4,,=i‘29[2a+(40—1)d]

Prof. Anil Kumar Mahto, Department of Commerce, J. N. College, Madhubani.
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> 3600 = 204 + 39d)
3600

= e 2a + 39d = 'E' = 180 (D)

30 Rl g ¥ qvET A9 B/ = 36()037[-13-

= 3600 x %: T 1200
ard: 30 fereal & eI AT AW = 3600 — 1200 = € 2400

a: $0= %[m + (30 — 1)d]
> " 2400 = 15Qa + 29d)
> 2 + 29d = %: 160 wl2)
TR (1) § ¥ (2) B REA K, X
2a + 39d = 180
2a + 29d = 160
10d = 20
20
= d=7= ,
d % 39 9 Y GHiR (1) 7§ @@ W
2+ 39%x 2= 180
> 22 = 180 — 78 = 102
; T
3giq vee RFE € 51 %1 9t
Problem 6

& AR T 4,860 F TOT 10 AT R H HA 1 gasi el @ | A RR O WAL
% ¥ wret fre & afier afg € 24 2 | 36T Yoo fFed it T 91 FIfIT |

A man arranged to payoff a debt of T 4,860 by 10 instalments which arc in A.P.
If he increases his instalments by € 24 annually, find the value of his first instalment.

Solution

10 15 P .31, 3 & Fraa A 4860 2 AqTd = 24 R | A FF GRS 9 = g @ |
; S.=2[2a+ (n— 1)d]

2

> . 4860=12—0[2a+(10— 1) x 24|

> 4860 = 5(2a + 9 X 24)

> 4860 = 5(2a + 216) = 10a + 1080

> 10a = 4860 — 1080 = 3780
3780 _

ot ) a= ————10 = 378

F1gTq qeelt fra € 378 A B



Problem 7
T AR € nsomiﬂrmﬁﬁﬁaﬁ%wﬁmé L9 s # T 20 A e A F
AN T 15 A e 1 TP < it @ | QU % g fRad we @i 2

A man repays a loan of € 3,250 by paying T 20 in the first month and then increascs
the payment by € 15 every month. How long will it take to clear his loan ?

Solution -

e e O 9.8 % Rl Yo W a = 20,d = 15 T AT = 3250 B |
S, = g[2a+ ( — 1)d]

> 3250=%[2><20+(n_—1)x15]
> 3250 = %[4o+ 15n — 15] = %(25+ 15n)
- 3250 X 2= n(25 + 15n)
> 157" + 251 — 6500 =
> 3n° + 5n— 1300 = 0 (5 ¥ 9] R)
> 31— 60n+ 652 — 1300 =0
> 3@ — 20)+ 651 — 20)= 0
> (n—20)3n + 65 =0
" n =20 Fiifn = —%W%I
37 98 SAfR 20 HEA § H0 g W
l’roblem8

T T 4,800 F1 7T 24 TGS eRedl 3 oA Frear @ S 0 AL SR R | 20 PR gEm
¥ ‘T feanferan 2 < @ Forerr o @ 6 et € 1,200 %01 A9 @ 1R | gEel AR
fewdt @t wraferat 3ra St |

B arranges to payoff a debt of T 4,800 in 24 monlhly instalments which form an
A.P. After 20 instalments B becomes insolvent and his creditor finds that € 1,200 still
remains unpaid. Find the value of each of the first four instalments.

Solution
Hifee fore . 3.5 8 fwat n = 24,8, = 4800 ?

Su=ol2a+ (- 1))

- 4800=22—4[7a+(24—1)d]
& 4800 = 12Qa + 23d)
> %4+ 2d= %’9'= 400 (1)

20 ol 1 H AR ITHT = € 1200
20 Fereat 3 o T H/OT = 4800 — 1200 = € 3600
Szo="229[2a+(20’-— 1)d]
> 3600 = 102 + 19d)

Prof. Anil Kumar Mahto, Department of Commerce, J. N. College, Madhubani.
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> u+19d=—3%09=.
i (1) # Y (2) FRA X,
i 2a + 23d = 400
2a + 19d = 360 -
4d = 40
> ) =4(7)=10
R (1) ¥ o F HH W@ W,
2a + 23 X 10 = 400
> o 2a = 400 — 230 = 170
a= 1;0 85
mmwﬁwﬁaﬁmﬁm

a,a+ d,a+ 2d,a + 3d
argfq € 85,€ 95, 105,€ 115 ¥ |
Problem 9 N % o e
fordt gmAw N4H 100 2 ! WIE € 2.50 S §e § 791 3% a1 NAF Th
WE 0.25 AfReFa m%mﬁmgzaﬂamwmmwwﬁa@aﬁmm

TR
The cost of drilling a Tubewell is © 2.50 per foot for the first 100 fect and an

additional T 0.25 for every subsequent foot. Find the cost of the last foot and the total
cost of 220 feet deep Tubewell. :

Solution
qmumgg%fmm% 250 ge R 1 _
N9 100 FE % AT FA AW = 100 X 2.50 = € 250 L B Bl Sy
YA TS 220 G2 R |

319: 220 — 100 = 1zogzﬁmwﬁrgre@a&ﬁ§ﬁmqmqazso 4 025
=275 A 9 ¥4 = 258 |
7d: AfaH 2 M A,
T.=a+ (n—14d
T = 275+ (120 — 1) x 025
=275+ 119 X 025

=275+ 2975 = 32.50 )%
120 : &

as ) Sin= T[a + Tyl
> S = 60[2.75 + 32.50] = 60 X 3525 = 211500 ...(3)

i THAN F FA A = 250 + 2,115 = T 2365
mgzﬁam_fszsoﬁaw_tms ;
Problem 10
maﬁfﬁ@wﬁﬁnsmmﬁlméﬁmmmaﬁmaéﬁ
mﬁanloomméimahmqmaﬁm' a2

&

&




A man saved ¥ 16,500 in ten years. In cach yéar after the first he saved T 100 more
than he did in the preceding year. How much did he saved in the first ycar ?

Solution
q e s A A€ g SRR T
- n=10,d= 100,Sx = 16,500

S,,=12'-[2a+ (- 1)d]

16,500 = lz‘ll?a + (10 — 1) 100}

16,500 = S[2a + 900]

2a + 9()0=——--]6§00

24 + 900 = 3300
2a = 3300 — 900 i
2a = 2400
a= 1,200

. Safe A g Iy § € 1,200 I |

The end
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