27. CALENDAR

IMPORTANT FACTS AND FORMULAE

Under this heading we mainly deal with finding the day of the week on a particular given
date. The process of finding it lies on obtaining the number of odd days.
I. Odd Days : Number of day= more than the complete number of weeks in a given
period is the number of odd days during that period.

II. Leap Year : Every year which is divisible by 4 iz called a loap yeoar
Thus, each one of the years 1982, 1996, 2004, 2008, 2012, etc. is o leap year
Every dith cenfury is a leap year but 56 other contury i a leap vear
Thus, each one of 400, 800, 1200, 1600, 2000, etc. is & leap year.

None of 1900, 2010, 2020, 2100, oic. ic a leap year
An year which is not a leap vear is called an ordinsry vear
Ml. ) An ardinary vear has 585 days. (fir A leap year has 365 days.
I¥., Counting of Odd Days :
(i) 1 erdinary year = 365 days = (52 weeks + 1 day)
o An ordinary year has 1 odd day
() 1 leap year = 366 days = (52 weeks + 2 days),
& A leap year has 2 odd days.
(i} 100 years = 76 ordinary years + 24 leap vears
[(T6 « 52) weeks + TG days] + [(24 = 52) weeks + 48 days]
G200 wooks « 124 days = (5217 weehs « 5 days).
LN yenrs contain 5 odd days,
200 vears contain 10 and therefore 3 odd days,
HID years contain 15 and therefore 1 odd day.
400 years contain (20 + 1) and therefore 0 odd day
Similarly, each one of 800, 1200, 1600, 2000, ste. tontains 0 odd days.
Remark : (To + m} odd days, where m < 7 ig squivalent to m odd daye
Thus, & odd days = 1 odd day ete

¥ | No. of odd days o 1 2 3 4 [
Dy Sun. | Mon. | Tues. | Wed | Thur Fri. Sar.

=

SOLVED EXAMPLES

Ex. 1. What was the day of the week on 16th July, 1776 7
Sol. 16th July, 1778 = (1775 years + Period from lst Jan., 1776 to 16th July, 1776)
Counting of odd days :
1600 years have 0 odd day 100 years have § odd days.
75 yoars = {18 leap years + 57 ordinary vears)
[(18 = 21 + {57 = 1] odd days = 93 add days
= (13 weeks + 2 days) = 2 odd daye.
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1775 vears have i+ 5+ 2 odd days = 7 odd days = D odd day.
Jan. Feb. March April May June July
B o B ;e R 1 S e R e L
: = |28 weeks + 2 days) = 2 odd days.
o & Total number of odd days = (0 + 2} = 2. Required day was ‘Tuesday’.
Ex. 2. What was the day of the waak on 15th August, 19477
Sol. 15th August, 1947 = (1948 years + Period from 1st Jan., 1947 to 15th Aug., 1947)
Counting of odd days :
1600 years have 0 odd day. 300 years have 1 odd day
47 years = (11 leap years + 36 ordinary years)
= (11 % 2) + (36 = 11 odd days = 58 cdd days = 2 odd davs.
Jan. Feb. March Aprii May  June oJuly Aug.
31 +.08 .4 31 4+ 30 + 31 + 30 = 31 + 1B
- 227 days = (32 weeks + 3 days) = 3 odd days.
Tﬂtllnuqllhl‘_rﬂfnlﬂ-ddl.:m-iﬂt'iTﬂtaf'ﬂddﬁ}‘llﬂndddm.
Hence, the required day was ‘Saturday’.
Ex. 5. What was the day of the week on 16th April, 2000 7
Sal. 16th April. 2000 = (1999 years + Period from 1si .Jan., 2000 te 18th April, 2000)
Counting of odd days :
1600 years have 0 odd day 300 years have 1 odd dax
9% years = (24 leap years + 75 ordinary FEATE]
= [(24 % 2) + (75 = 1)] odd days = 123 odd days
= (17 wesks + 4 days) » 4 cdd days.
Jan. Feb. March Agpril
91 4 28 + 31 + 16 = 107 days = (15 weeks + 2 days) = 2 odd days.
Total number of odd days = (0 +1+4 + 2) odd days = T odd days = 0 odd day.
Henee, the required day was ‘Sunday”.
Ex. 4, On what dates #Jubfﬂﬂﬂdfdﬂﬂﬂdlfﬁﬂ?
Sol. Let us find the day on 1lst July, 2004
3000 years have { odd dax. 3 ordinary years have 3 odd days.
Jan_ Feb. March April May June July
91 + 29 + 31 + B0 + 31 + 30 + 1
nlﬁduy$=iﬂﬁwu-ﬂu+ldu:l-iuddd;;
Total mumber of odd days = (0 + 3 * 1) odd days = 4 odd day=
1st July 2004 was ‘Thursday’.
Thus, 1st Monday in July 2004 was on Gth July
Hence, during July 2004, Monday fell en 5th, 12th, 189th and 26th.
Ex. 5. Prove that the calendar for the year 2003 will serve for the year 2014.
Sol. In arder that the calendar for the year 2003 and 2014 be the swme, 15t January af
both the years must be on the same day of the week.
For this, the number of odd days between 31st Dec., 2002 and 31st Dec., Z201LT must
be the same.
We know that an ordinary vear has 1 cdd day and a leap vear has 2 odd days.
During this period, there are 3 leap vears, namely 2004, 2008 and 2012 and 8 ordinary
VEATS.
Total sumber of odd days = (8 + 8} days = O odd day.
Henee, the calendar for 2003 will serve for the year 2014.
Ex. 6. Prove that any date in March of a year i the same day of the week as the
corresponding date in November that year



Calendar 595

8ol. We will show that the number ul'ﬂidmh:l—nm]utilyiﬁh‘urr and last
day of October is zarq, ] i
March  April May June July Aug. Sept. Oet.
31*3ﬂ+31+3ﬂ+31+31+3D131
:Eildﬂga-aﬁwuhs-ﬂndddlx
Number of odd days during this period = @,
Thus, 15t March of an year will be the same day as 1st November of that year.
Hence, the result follows,

(OBJECTIVE TYPE QUESTIONS)

Directions : Mark {¥) against the correct answer
L Jenuary 1, 2004 was l'Ihursda_-.-.W'h.a'r.d.-yul‘thr woek lies on Jam. 1, 2005 7

{a} Thursday L&} Friday {e) Saturday (g} Sunday
2 On Bth March, 2005, Wednesday falls. What day of the week was it on 8th March,
20047
(&) Bumday bl Monday (e Tussday {d) Wednesday
3. The calendar for the Year 2005 ig the same as for the Vear i
(a} 2010 (b 2011 (el 2012 (d) 2013
4. Un what daies of April 2001 did Sunday fall *
(a) 1st, Bth, 15th, 22nd, 29th (b} Znd, 9th, 16th, 23rd, 20tk
(c) 4th, 11th, 15th, 25th (d) 6th, 13th, 20th, 27th
5. What will be the day of the week m lst January, 2010 7
(@) Friday (b) Saturday (e) Sunday () Monday
B. What was the day of the wosk on 17th June, 19608 ?
{2l Monday = (b} Tuesday {e) Wodnesday id) Thursday
7. What was the day of the week on 25th May, 2003 7
{a] Friday b Saturday {e) Sunday (d) Monday
8. Today is Friday After g2 days, it will be :
{a) Saturday (&) Monday (e} Tuesday d} Thursday
9. The last day of a ctntury cannot be
{a8) Monday (B) Wednesday (e} Friday {d) Tuesday
10. The first Republic Day of India was colshrated on 26th January, 1950, Tt wne
(&) Tuesday Lb) Wednesday (¢} Thursday idl Friday
SOLUTIONS

1. The year 2004 being a Jeip yoar, it has 2 odd days. So, first day of 2005 will be 2 days
bevond Thursday and sa it will be Saturday.

2. The year 2004 being a leap year, it has ? odd davs
Se, the day on 8th March, 2005 will be two days bovend the day an 8th March, 2004,
But, 8th March, 2005 i3 Wednesday So, 8th March, 2004 i« Monday:
3. Count the number of days from 2005 anwards to get 0 odd day
Year 2005 2006 2007 2008 2010 2011
Odd days 1 1 1 2 1 1= 7 or 0 odd day
Calendar for the vear 2005 is the same as that for the year 2017,
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Find the day on 1st April, 2000, 2000 years contain 2 odd days,
Jan, Feb, March Agpril
31 ¥FDE 433 o+ Y% 9 days = 13 weeks 0 day = 0 odd day
Sunday fell on 1st, fth, 15th, 22nd and 29th of April 2001,
2000 vears hove 2 odd daye,
Year 2001 2002 2003 2004 2005 2008 2007 2008 30090
Odd days 1 1 1 2 1 1 1 2 1
= 11 odd days = 4 odd days,
1st January, 2010 hae 1 odd day Total number of odd days = (2 + 4 + 1) = T = 0.
Ist January, 2010 will be a Sunday.
1600 years have 0 odd day 300 years have 1 odd day.
97 years = 24 leap years + 72 ordinary years
= (24 = 2+ (73 1)] odd doys = 121 odd days
= {17 wecks + 2 days) odd days = 2 odd duys.
Jan. Feb. March April May  June
31 + TH ¥ 81 + 30 & 31 + 17 = 168 days = 0 odd day
Total number of odd days = (0 + 1 + 2 + 0) = 3 odd days.
Hence, the required day was “Wednesday'.
2000 years have 2 odd days
The years 2001 and 2002 have (1 + 1) = I odd days.
Jan. Fed. Mareh April May
a1 + 25 - a1 B an + 28
= 148 :hn-ﬂmil+1dw-1nddd¢y.
Total mumber of edd days = (2 + 2 + 1) = 5.
The required day was Friday”.
Each day of the week is repeated after 7 days So, after B3 days, it will be Friday
Hence, after 62 days, it will be Thursday
100 years contain 5 odd days. So, last day of 16t century is Friday’,
200 years contain (5 x 2) = 10 cdd days = 3 odd days.
So, last day of 2nd eentury is “Wednesday’.
300 years contain (5 « 3) = 15 odd days = 1 odd day
Last day of 3rd century is ‘Manday’,
400 years contein O odd dax
Last day of dth century is “Sunday’,
Since the order is continually kept in successive cycles, we see that the last day of a
century cannol be Tuesday, Thursday or Saturday

26th Jan, 1950 = (1949 yoars + Period from Ist Jan., 1950 to 26th Jan. 1650)
1600 years hove 0 odd day 200 wears have 1 odd day
4% years = (12 leap years + J7 ordinary years)
= [[12x2) + (37 x 1)| odd days = 61 odd days = 5 odd duys.
Number of days from 1st Jan. to 26th Jan. =28 = 5 odd days,
Total numbes of odd days = 0 + 1 + 5 + 5 = 11 =4 odd days.
The required day was ‘Thursday'.
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