Khairul’s Bank Written Math 569 Progression

[ 'E}] [ Progression ]‘[{@‘ j

[dSeries related important formula:
= @ FESl e A0 RER F90e 72 23:

(i)  An arithmetic progression is given by a, (a + d), (a + 2d), (a + 3d), ...
where a = the first term , d = the common difference

(i) n" term of an arithmetic progression t,=a + (n— 1)d
where t, = n™ term, a= the first term , d= common difference

L-
(iii) n=Ta+1(WQWW@?WWWWGMWWWWWWUﬁW> Q)

where n = number of terms, a= the first term , L= Last term, d= common difference
(iv) Sum of a arithmetic series when first term, last term and common difference is

(L+a)
2

given, nx where n = total number, L= last term, a = first term.

(v)  Sum of first n terms in an arithmetic progression

Sf% { 2a+(n-1)d} where a = the first term, d= common difference,

(vi) Geometric mean of A and B= +vAB
(vii) n"term of an infinite series = ar™"'

(viii) Sum of an infinite series = li [where || < 1]

Important questions & solutions:
1. %% =R @ 70 WRAGT © T Koy onwa Qe e 30 | [Bangladesh Bank (Off)-2019 (Written)]
RIAAY:
3 e fRorey v SERE SCACE (76 FRAT = 12 GR FHAE I RAYT = 99

AR © BRI [Ferey et tel =@ 12,15,18,21,24 ... 99

QI 12+ 1518+ +99 =2
g sMma=12, AgRISTd=3
RIS, neY *m=a+ (n-1)d

=99=12+(m-1)x3 =3n-1)=87 =n-1=29 .. n=30 (FRebrs vofs =m =z

S ST e, AR QI T = g {2a+(n-1)d}

=3—2O{2><12+(30-1)3} =15{24420x3} =15x 111 =1665 Ans: 1665
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2. Prove that the sum of the odd numbers from 1 to 125 inclusive is equal to the sum of the
odd numbers from 169 to 209 inclusive. [4Agrani Bank Officer (Cash)-2018-(Written)]

O: I FET @, S (@A S3¢ F [OAT TG (42 G5 IRAPR) AT, S (AT 0 78 [rers
IRATNGTET (A2 Yo TRATPR) B A |

sSolution:
L.H.S, The odd number From 1 to 1251is 1+3+5+7 - ---125

We know that sum of n number = % { 2a+(n-1)d}

Here, a = first number = 1, d = difference of the numbers = 3-1 =2,
n = Total odd number in the series.

125_14—1(?1@):%4—1:63

Total number of odd number between 1 to 125 =

Sum of 63" number of the series = % {2.1+(63-1)2} = % x(2 +124)=63%x63 = 3969

R.H.S, Series of odd numbers From 169 to 209 is 169+171+173------ 209

Total odd numbers between 169 to 209 == @ +1= ? +1=21

So The sum = % { 2a+(n-1)d}

:% {2x169+(21-1)2} :% x (338+40) = % x 378 = 3969
.. L.LH.S = R.H.S (Proved)

3. Two numbers x, y are in GP and their sum is 30. Also the sum of their square is 468.
Find the numbers.( 93 o g 130 WY1 x 8 y @71 @M 9o GR OTAF 0 @IIFT 8L |
TRATVG & 394 |) [Rupali Bank (Off)—2019-(Written)]

&Solution:

Let, the two numbers are x and y

ATQ,x+y=30 .. x=30-y

Again, x> +y* = 468

= (30 -y)* +y* =468 [putting the value of x]

= 900 - 60y + y* + y* = 468 [(a-b)* = a’-2ab+b’]

=2y’ - 60y +432=0

=y -30y +216=0 2Confusion Clear: &ty J97© GP = Geometric
=y’ -18y- 12y +216=0 Progression = @Ceres -1 T, @9 FF AL O FH 9T
= y(y-18)-12(y-18)=0 TN AV COAT ( T | @A S TF 5.¢ ea 8ol T @ S
= (y-18)(y-12)=0 m|wwc¢>.emvﬁwsqmlemﬁ?waw@@
Either, y = 18 or,y =12 ST BN T @GR TS XS (@A P T AT K (I
If,y= 18 then x = 30— 18 =12 [0 I efcamel o =4 44

Ify=12 then x =30-12 =18
So, the numbers are 18 & 12 or 12 & 18 Ans, (18,12) or (12,18)
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4. The sum of three numbers in an Arithmetic Progression is 30. The sum of their squares
is 318. Find the numbers. [BKB — (Cash)-2018—(Written)]

o G35 T (R FSRT TR @ Wo | SITWR 0T @I 0 T, 72T foafs {5 fF2
&sSolution:
Let, the first term be 'a' and common difference be *d'.
So, 2™ term = a+d (2 FRAT + TAIT = T )
and 3" term = a+d+d = a + 2d (37 FRAT + T = ©F T 1)
I condition,
a+atd+at2d=30
= 3a+3d=30 = 3(atd)=30 = atd=10 .. a=10-d

1¥ term = 10-d , 2™ term = 10-d+d = 10 and 3" term = 10-d+2d = 10+d

omd condition,
(10-d)*+ 10% + (10+d)*= 318
—=10%-2.10.d + d*+ 100 + 10*+2.10.d + d* = 318

= 100- 20d +d*+ 100 + 100+20d +d* = 318

—2d2+300=318 =2d°=318-300 =2d’°=18 =>d*=9=d=+9 . d=+3

So, common difference d = +3 or -3
Ifd =+ 3 then, 1 term = 10-3 = 7, 2™ term = 10 and 3rd term = 10+3= 13.

Ifd =- 3 then, 1" term = 10-(-3) = 13, 2" term = 10 and 3rd term = 10+(-3)=7.

So, the numbers of the series can be either 7,10 and 13 or 13, 10 and 7
Ans: 7,10 & 13 or 13,10,& 7

5. Three numbers x, y and z are in A.P, and their sum is 30. Also The sum of their squares
is 308. Find the numbers. [BB-(AD-General)-2018-(Written)]

o¢: 96 R GRART FoqfG TRAT X, y GR z @7 QAP 9o | W{E ST 05 @I wob J0e, TR
foafs == weea?

& Solution:
Given that 3 numbers X,y and z are in AP (Arithmetic Progression)
So, their differences is equal, and we can write
y-X =27y (XTI y TS IG, y (AP 7 8 O G ©I2 I A 7N T(J 1)
So, 2y = x+ z------- (1)
According to the first condition,
x+y+z =30
or,y + (x+z) = 30
or, y+2y =30 [Since x+z = 2y]
or, 3y =30
SLoy=10
Let the common difference between x,y & z is ‘d’
So, 2™ term y = 10, first term x = 10-d and 3" term z = 10+d
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According to the 2" condition,
(10-d)*+ 10° + (10+d)*= 308 [T T TF ZCACR TR o QI 0o ]
=10>-2.10.d + d* + 100 + 10>+2.10.d + d* = 308
= 100- 20d +d* + 100 + 100+20d +d* =308

= 2d°+300=308 = 2d°=308-300 =—2d=8 =>d’=4 =—=d=+4 - d=+2

So, common difference d = +2 or -2

Ifd =+ 2 then, 1" term x = 10-2=8, 2™ termy = 10 and 3" term z=10+2 =12
Again,

if d=-2 then 1% term=x = 10-(-2)= 10+2=12, 2" term y = 10 and 3" termz=10-2 =8

So, the numbers of the series can be either 8,10 and 12 or 12, 10 and 8
Ans: 8,10 & 12 or 12,10,& 8

(Note: d =2 &= S 8¢ +2 4=0T €3 AT TG b 30,53 IS IO + 6 - T €07 e Yoo % AdF 20 1)

sAlternative Solution: (¥%3 =6 @3 fegeia Aifewa 1)
Let, common difference be *d',
So, 2" term =y, first term x = y-d, and 3" term z=y+d

I’ condition;
x+ty+z==30
or, y-d+y + y+d = 30 (4F5I (=) SEIOT (+) AP P ¢, FIo12 + et R Face @ 1wy =1iee)
or, 3y = 30 (9OTF FRTEMHR y @3 T4 fofe @ R Far s=wer Wi 40 AR 1)
S y=10
2" condition,
(y-d)*+ y* + (y+d)* = 308 [FReETE 0 QI wobr]
=(10-d)*+ 10* + (10+d)*= 308
—=10%*-2.10.d + d*+ 100 + 10*+2.10.d + d* = 308
= 100- 20d +d*+ 100 + 100+20d +d* = 308
= 2d*+300 =308 = 2d*=308-300 —=2d>=8

=d'=4 =d= \/Z SLd=x2 So, common difference d = +2 or -2

Ifd =+2then, 1 term x = 10-2=8, 2™ term y = 10 and 3" term z = 10+2 = 12

Again,
if d = -2 then 1% term = x = 10-(-2)= 10+2=12, 2™ term y = 10 and 3" term z= 10-2 = §

So, the numbers of the series can be either 8,10 and 12 or 12, 10 and 8
Ans: 8,10 & 12 or 12,10,& 8

6. A man agrees to buy a fridge of Tk. 22000 by paying in installment. Every installment
differs from previous installment by Tk. 500. If the first installment is Tk. 1000, in how
many installment shoud be paid the price and what is the amount of last installment?
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o¢: @3 & 3000 TR GG fFe Fers =Rt W4es fFace A& =7 | v [ e 6l @
¢oo BT @M | I 2R FR Sooo T &, ©F FourE Ffere o fFrem v «fieiiy Face ARET @
Ko fefex ot T2 [weow [T o]

&sSolution :

Here, First installment (a) = 1000, d = 500
So, the installment series wil be 1000 + 15000 + 2000 + ........ +n = 22000
Let, total installment be = n

We know, The sum of n™ numbers S, = g {2a+(n-1)d

“Here, %{221 +(n— 1) d} = 22000 (491 n =7 (16 R 7T )

= n{2x1000 + (n — 1) 500} =22000x2 (I IACT ZC)

=n{2000 + 500n — 500} = 44000

=n( 500n +1500) = 44000

=500n” +1500n- 44000 =0

=500 (n” +3n- 88) =0

—=n’ +3n- 88 =0

=n’+11n-8n-88=0=n(n+11)-8(n+11)=0=(n+11) (n-8) =0

now either, n +11=0 ..n= -11 (but Installment can not be negative)
So, n-8=0..n=8 So, the number of installment = §

Again, we know that, value of n™ terms = a+(n-1)d
= 1000+(8-1)x500 = 1000+7x500 = 1000+3500 = 4500
So, the amount of last installment = Tk. 4500 Ans: 8 & Tk. 4500

OSelf Task:

7. A man agrees to refund the loan of Tk. 2500 in some installments. Each installment is
Tk. 2 more than the previous installment. If the first installment is Tk. 1, in how many
installments will the man be able to refund that amount? /[Class 9-10 (13.1)]

o @F GiE 200 TR GG 49 fog Tryw fofers wfeery Fars A&t = | drers 5l jrda e @ )
BT @f¥ | 3 2w 5 S BReT =, ot FowtE [Fee @ fe SR e (iid A0S A2
&5 Solution :

Let, the number of installment =n So, the series 1+3+5+....... +n
Here,1* terma =1 2" term =1+2=3 and the Common difference d = (3-1)=2

th

We know that, Sum of n terms = S,= %{2a +(n—1)x d} =2500
ATQ, g{2xl+(n—1)2}=2500

= %{2+2n—2}=2500 = %x2n=2500:n2=2500 =50 Ans: 50

8. Mr. Rashid has saved Taka 1200 from his first month's salary. He plans to increase his
monthly savings by Taka 100 in every following month. How much time would it take to
save Taka 106200? /BKB- (officer)-2017-(Written)]
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od: TR AT O QAT NHRE ([T BIFT (AT 300 BIFT HT BT . A ST 3005w F
Q¥ e A ARTFFA T | (G dov00 BIFT T FACS O FS I T2
&sSolution :
1st month =1200, 2nd month =1300, 3rd month =1400
Term =1200+1300+1400+ - - - - - - — ---
Here, 1st term (a) = 1200 and Common difference (d) = 1300-1200 = 100

Sum of the n terms S, =% [2a+(n-1)d]
ATQ, % [2a+(n-1)d] =106200

= % [2x1200+(n-1)x100] =106200
:% (2400+100n-100) = 106200

= % x2(1150+50n) = 106200

=1150n+50n" = 106200

=50n*+1150n-106200 =0

=50(n*+23n-2124) = 0 =n’+59n-36n-2124 = 0 =(n+59)(n-36) = 0

So,n=36 (since n=-59 is not acceptable ) SO, need 36 month or 3 years Ans: 3 years

9. Two men X and Y started working for a certain company at similar jobs on January 1,

1950. X asked for an initial salary of Tk. 300 with an annual increment of Tk.30. Y
asked for an initial salary of Tk. 200 with a rise of Tk. 15 every six months. Assume that
the arrangements remained unaltered till December 31, 1959. Salary is paid on the last
day of the month. What is the total amount paid to them as salary during the period?
[Janata Bank —(AEQ)-2020 (Written)]
o VA SIEET Sv¢o (AF YREH FF X qR Y G0 HIEre G A Fe I 9F 6@ | X 97
WWOOOWW@,W&%W@OWW%WI Y @3 gRfiS (@9 200 G @& =, qA
2fS L TM T T d¢ T I ATE @2 T 0y Toma, soes e wfaesan fw | @ ofs or
CRIMC (ST = | @GR IO WL SIS (0 RO FEHIT TS (A&l T |

& Solution:

Since, initial salary of X is Tk. 300 and increase Tk. 30 every year.
So, sum of his 10 years salary will be 12x300 + 12x330 + 12x360 + ........ [(RY IR GO
(@ AT 77 & AR TIPT 33 TFT A8 AT ©1R 2 T @t | AfSq (T8 AR 7 WK 3 NPT 5]

Or, 12x (300+330+360+....... ) [eifofba sTeer s ol AMPRT SR I fear @l Face 20q]

Here total time = (December 31, 1959 — January 1, 1950) = 10 years So, n= 10
Sum of the series S = % {2a+ (n-1)d} Where a=300,d=30

= % {2x300 + (10 - 1)x30} =5(600+270 =35 x 870=4350
So, total salary of X in 10 years = 12x4350 = Tk. 52200
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Again,
Initial salary of Y = Tk.200 and every 6 month his salary increased by Tk.15
So sum of his 10 years salaries = 6x200 + 6x215 + 6x230 + ........... till 10 years [ P77 27
(O AGR & &S & TPT AEE T ([T MY & TR ool | I G2 T & N FCF 2A19) |
Or, 6 x(200+215+230+........... )
Here, total time = 10 years but salary increased after every 6 months So, n=10 x 2 =20

Sum of the series S = % {2a+ (n - 1)d} Where, a=200,d=15

= ? {2 % 200 + (20 - 1)x15} = Tk. 6850

So, total salary of Y in 10 years = 6x6850 = Tk. 41100
So, Total salary paid to X and Y in this period of 10 years = 52200 + 41100 = Tk.93300

& - & & &
‘a[ Practice Part JE‘

1. A man saves Tk.100 in January 2014 and increases his saving by Tk. 50 every month
over the previous month. What is the annual saving for the man in the year 2014?

2. A student takes a test consisting of 100 questions with differential marking is told that
each question after the first is worth 4 marks more than the preceding question. If the
third question of the test is worth 9 marks. What is the maximum score that the student
can obtain by attempting 98 questions?

3. A girl wants to buy a bag. She decides to save her pocket money to buy it. On the first
day she saves Tk. 10 and on every subsequent day, she saves Tk.10 more than the
money she has saved on the previous day. When the girl be able to save Tk. 1200 for her
bag? /[quora.com/m4maths.com]

4. Two numbers A and B are such that their Geometric Mean (GM) is 20% lower than
their Arithmetic Mean(AM). Find the ratio between the numbers. /doubtnut.com]

5. The sum of the first term and the fifth term of an AP is 26 and the product of the second
term by the fourth term is 160. Find the sum of the first seven terms of this AP.

[toppr.com]

6. In an arithmetic progression, the sum of first term, third term and the fifth term is 39 and the
sum of second term, fourth term and the sixth term is 51. Find the tenth term of the sequence?
[toppr.com]

7. The sum of all terms of the arithmetic progression having ten terms except for the first
term, is 99,and except for the sixth term, 89. Find the third term of the progression if
the sum of the first andthe fifth term is equal to 10. /toppr.com]

8. After striking the floor, a rubber ball rebounds to 4/5th of the height from which it has
fallen. Find the total distance that it travels before coming to rest if it has been gently
dropped from a height of 120 metres.
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N T

1. o< qFE" & 2058 ATH TGRS Soo TFT AT (A GR OF T AR NEW 977 &fo T ¢o
Brel i 50 | 2058 T Giefba i ey wo?

& Solution:
First month saving a= 100 Common difference d = 50 and total time n = 12
Now, series of his monthly savings 100 + 150 + 200 + ......... + 650

- Savings = M 12—%0 12 =750x6= Tk, 4500 Ans. TK.4500

2. o o R frieamiaReT Wi 312 Soo b ote@ @b 19 (7 @ FT = (@ 2 “id offsfb epyf
SRS e (0T 8 W & | T S PO A W b T 2 O oy B ey Frwd e Fo W
(G4 (A3 (654
#Solution:
First term, a=9 Common difference, d =4 Total question, n =98
Value of n™ term = a+ (r-1)d = 9+(98-1)x4 = 9+(97x4) = 9+388 = 397
Now the series will be, 9 + 13 +17+........ +393 + 397
+397

x 98 =19894  Ans:19894

3. ¢ @36 (T @35 1o 0o R | (T O #F6 W (TS T &y (A Praie (7 | &2 e @7 So T
TN G 7! efels e, 7 e e wAfeee Seda (50 So BT @ TN 6 | TR (WG [ T
3300 BT EITe Mg 2

&sSolution:

Here, First term, a = 10, common difference, d = 10 & Total savings = 1200

.. Maximum number of would be the sum of the series =

We know that, sum of n terms = g[2a +(n-110]

ATQ, %{20 +(n —D10] =1200

=n(20+10n-10) =2400

= n(10n+10) =2400 = 10n(n+1) =2400 =n’+n=240 =n’+n-240=0

=n’+ 16n—15n-240=0 = n(n+ 16) — 15n + 16)=0 = (n+ 16) (n— 15) .. n=15
Since n=- 16 is not Acceptable So, the So, the required time = 15 days. Ans:15 days

4. 7B YT A R B 49 @ otnd wyififes 1w (GM) sitwe aiifefss 56 (AM) TtE 0% 9 | IR
757 SIS ({7 39 |

& Solution:
We know that,

Geometric mean of A and B = v AB and Arithmatic mean of A and B = A+B

Let, AM =100, So, GM = 100 — (20% of 100) = 100-20 = 80
So, the ratio of AM to GM =100 : 80 = 5:4
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ATQ, 2B . /AB=54

5
2JAB 4
A+B+2JAB _ 5+4

A+B-2JAB 5-4

_ WA +(Bf +2/AB _ 544
(VAT +(VBf —2vaB 5-4
(\/_-i-\/_)
(«/_ VB)?
x/X+\/_
~ JA-4B
J_+J_+J_f 3+1 2J_4 A 16

\/_+\/_ \/_+\/_ 3.1 2\/_ > :B 2 SLA:B=4:1 Ans: 4:1
5. a3l TR GRIF AL M GR A AT @I b IR b AW AL @S AR @eT dvo | 9
TR QIR AT AfG s B (37 2 |
& Solution:
Let the five terms of the A.P. be a—2d, a—d, a, a+d, a+2d.
Sum of the first and fifth terms is (a—2d)+(a+2d) =2a Since 2a=26 .. a=13
Again, product of second and fourth terms is
(a—d)x(a+d) =a’— d*= (13)*— &’=160 = 169—d°= 160 = d*=9
It is an ascending A.P. and hence d takes positive values. d =3

=3

Sum of n terms in an A.P is Sf% {2at+(n—1)d}
Here the first term is a—2d = 13-2x3 =13-6 =7
Sum of seven terms = S; = % {2x7+ (7-1) x3} = %x(14 +18) = %x 32 . S=112 Ans:112

6. o ¢ TR YR 2T AW, TOR M TR 6T AR LT 0d GR SR “W, 5gd I ¢ T ~tva e
@ | YK 1IN 20 (9 P |
& Solution:
Given that: T;+T;+Ts=39 and T, + T, + Ts =51
We have to find: tenth term T,y = ?
Let a be the first term and d be the common difference.
T+Ts+Ts=39=a+a+2d+a+4d=39 = 3a+6d=39 = a+2d=13 ... 1)
THTA4Te51 =a+d+a+3d+a+5d=51 = 3at9d=51 = a+3d=17............. (i)
Subtracting equation (i) from equation (ii) we get, d =4
Putting value d =4 in equation (i) we get, a+2x4=13 =a=13-8 ..a=
Now, Tip=at9d =51t9x4=5+36=41 Ans: 41
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7. O @0 TR G AT AW qen G oad AN b, @R T O ACH b | I AT @R LT AAd AN
S0 T, ST AT PO 27 (I F |
#sSolution:
GiVen, SlO'Tl =99 .. S]O = 99+T1 .......... (l) again, SIO'T6 = 89 .'.S]o = 89+T(, .......... (11)
Where Sy, is the sum of 10 terms of the A.P. and T, T, are the first and sixth term respectively.
Say a and d are the first term and common difference of the A.P. respectively.

~ S :§ {2a+ (10-1)d} = 5(2a+9d)

T,=a; Tg=at5d....(>iQ) . 5{2at9d} =99+T, =a+99.....(iv)
Again, 5{2a+9d} = 89+ a+5d = a+89+5d........(v)
From (iv) & (v) we can write = a+89+5d=a+99 =5d=10 ..d=2

Also given that T|+Ts=10 —atatdd=10 —=2a+4x2=10 =2a=2 soa=1
So, the third term T; =a+2d =142 x2=5 Ans: 5

8. ¢ TS WK FAF 79, GF AR 6T (@ THS[ (AF AT (AT O 8/¢ AXTS e wie | fyfsrs
TR e @fG GIT T g @ 0 ©f ([ P [ A G S0 WER Tl (At =T T (T (A = |
zsSolution:
AT At T, AT BT (ATF S0 NOF Wb 20 KR #17 &1 I oy [oR
T IR @ SURGE 2 5 T, 9391 qu.b o T W_E qv.b NERR [T |
O A 8/¢ O B T T | QR A gl afs zeet, Bor @
T Ty Ry 2 O™ T 703 | 1R AR @RIGrE @0 FH T T @M IR
AT AMIIE O A |

The first drop from top to floor is 120 metres. After this the ball will rise from floor to air by
96 metres and fall by 96 metres. This process will continue in the form of infinite GP with
common ratio 0.8 and first term 96.

The required answer is given by the formula: 2

I-r
So. 129 = 120 15005 = 600 again, —2— So, =0 = 28 _ g6x5 = 580
1— 4 1 I-1 1— 4 1
5 5 5 5
So, total distance that it travels = 600m+580m = 1080m Ans: 1080m

[Note: @t 7o Fifier =wz, 20, S, A b (SR TAR) GO TESHG 267, b, U b (AR TIR)]

& & & &




