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Clocks & Calendar

Clocks form an integral part of the question paper of the following list of Govt.
& Management exams that include:
Management Entrance Exam

SSC Staff Selection Commission
SBI PO

SBI SO

SBI Clerk

IBPS Specialist Officer

IBPS PO

IBPS Clerk

RRB Assistant Loco Pilot

VYAPAM
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What 1s a clock ?

A Clock 1s a circular device provided with three hands viz. an hour hand,
minute and second hand. The study of the clock 1s known as “Horology”.

Hour Hand
Minute Hand

Second Hand

A basic structure of a clock with three hands
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Structure of a Clock

A clock 1s composed of 360 degrees and divided into 12 equal divisions. The
angle between the consecutive divisions 1s obtained by dividing the total angle
of clock 360° by the number of divisions 1.e. 12.

|

Twelve equal divisions of a clock
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Angle divisions of a clock
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If we closely observe to a clock, it reveals that an angular space between any
two consecutive divisions has further five more divisions. The area between
the two divisions corresponds to a value of 5 minutes. Hence, dividing the 30°
by five will result in the angular value of a minute.

6 degrees in 1 minute

12 degrees in 2 minutes

18 degrees in 3 minutes
24 degrees in 4 minutes

Angular value of a minute = (30°)/5= 6°
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Speed of the Hands

A clock has three hands and all three hands move at different rates. The speed
of moving object depends on the distance travelled and the time taken to cover
a specific range.

The speed 1s calculated by

Distance

Speed =

Time taken

The speed of a minute hand:

A minute hand travels 360° 1n one hour. 1.e. 1t
travels through all the 12 divisions around the
clock every hour. (1 hour = 60 minutes)

3600 —
60 minute —

Speed of a minute hand =

Speed of a minute hand = 6° per minute.
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The speed of an hour hand:

I. o 1

An hour hand travels 30° 1n an hour. 1.e. 1t covers a distance of 5 mlnutes (the
gap between consecutive divisions) in 60 minutes. __;3___@

Speed of an hour hand = (30°)/(60 minutes)

Speed of an hour hand =1/2 ° per minute.

J@ﬂ%%%&]ﬁ fﬁ’n@(d -

er_)ﬁtdb/j';/_/[m/f\_ ﬁﬂ-’m =)
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Comparison of Speed of hands
The difference in the speed = 6°— (1/2°) = 5.5° per minute

Comparing the speed of the minute hand and an hour hand, we can conclude
that the minute hand 1s always faster than the hour hand by 5.5° or an hour
hand 1s always slower than the minute hand by 5.5°

Note: The evaluatiownw of the speed of second hands Uy not
necessory as it trovely av corvresponding distance of 1 second inv
a second..
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Frequency of coincidence and collision of hands of a clock:

As we know the hands of a clock moves at different speeds, they coincide and
collide and also make different angle formations among themselves at various
times 1n a day.

Quick Looks:
1. 60-minute space = 360° = 1 hour

2. 1-minute space = 6° = 1 minute

3. 5-minute space = 6° x 5 = 30° = 5 minutes
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4. Right Angle or Perpendicular = 15-minute spaces apart

Right Angle or Perpendicular = 22 times 1n 12 hours or 44 times
in 24 hours (1 day)
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Straight Angle = 11 times in 12 hours or 22 times in 24 hours (1 day)
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Finding the time when the angle 1s known:

When the angle between the hands are not perfect angles like 180°, 90° or
270°, the solving of the questions becomes difficult and time-consuming at the
same time. The logic below provides a trick to address problems involving
angles of hands for other than standard aspects.

T = 2/11 [H*30+A]

Where:
T stands for the time at which the angle formed.

H stands for an hour, which 1s running.
(If the question is for the duration between 4 o’clock and 5 o’clock, it’s the 4th
hour which is running hence the value of H will be ‘4’.)

A stands for the angle at which the hands are at present.
(The value of A is provided in the question generally)
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The clock 1s divided 1into two parts:

1st and 2nd half.

If the time given 1n the question lies 1n the
first half, then the positive sign 1s
considered while evaluating the time else,
then the negative sign 1s used.

Q3: At what time betweenf@an(@ o’clock, the

hands makes an angle of 10 degrees?

Solution:

GivenH — 3 A — ()

Since both three and four lies in the first half considered a positive sign. -

1= ?[szﬁiﬂJ = %[5-}«35;101\

I

2 u
3'0'cleck 12 P

p—

3 fn (B 409 St
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Correct clock v/s Wrong clock:

This section involves the comparison of time 1n the accurate clock with the
wrong watch. The wrong time indicates that a clock 1s either slow or fast
compared to the correct time. The wrong clock can either be fast or delayed by
a few seconds/minutes/ hours or sometimes by a few days and weeks.

Q.4 A clock gains 5 seconds for every 3 minutes. If the clock started working
at 7 a.m. in the morning, then what will be the time 1n the wrong clock at 4

p.m. on the same day?

fn_ e I T scc,f&m

J

Corma. — 140 it{(fm G50 Sce d’m
: - e B el

137 mua g‘ww,

WJ&{;L
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5. At what time betweel(ﬁ ’(ﬁ(l)ck and 3 O’clock, will the minute hand and
hour hand of the clock be exactly opposite to each other?

A. 02:46 B.02:476 /11 C.02:437/11

Q“ (2 KZ0 -+ [55)"

[ ¢o+180)
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6. At what time between | 12\0 clock and 1 O’clock, will the minute hand and
hour hand of the clock make right angles ? [ B L 2

A. 12:46 B 12056711 Gl e e /IfNone of these
Bz gk R =

AL _’33; kLQﬁthﬁc’
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7. At what time between 2 O’clock and 3 O’clock, will the minute hand a‘}l_d
hour hand of the clock make right angles?

A. 02:32 B. 02:29 6 /11 C.02:27 3 /11 D. 02:36

-
= -%[Hszgiﬂj \L
|

2!

= | 2x 30 + Ei'd:[
11 e
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8. At what time between 4 O’clock and 5 O’clock, will the minute hand and
hour hand of the clock make right angles ?

A. 04:36 B. 04:38 2 /11 C.04:424 /11 D. 04:39

Z oS5 ’/?D
I S
Uiy A
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9. Find the mirror image of the clock when the time 15 01:40

-

A./11:20
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10. Find the mirror image of the clock when the time 1s 02:40
1(09120 B 1022 . 0325 109227

1. Belmeen 7 b 8 oclock. , at Mfﬁ»f‘
éf%uwméb?'ﬁ hﬂ, ﬁw lo e &qwa{lﬁf&ﬂn(“F

149}’“}1 8?

lonl Lon, — 8 O'clock

48 X 12 maam 41“1% v

12 R
.Cli_ tf O:CI'IUEK_, < | % Y- : ég{”f‘ glf-i- Kﬂ/‘r« ag/’} Lo £ A4 QL 1‘:_,? s g -
J'-Yﬂ.r?w._ A
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Q.4 A clock gains 5 seconds for every 3 minutes. If the clock started working
at 7 a.m. 1n the morning, then what will be the time 1in the wrong clock at 4

p.m. on the same day?

Solution:

A clock gains 5 seconds for every 3 minutes, then it will gain 50 seconds in 30 minutes, or it
will acquire 100 seconds in 60 minutes. i.e. it will gain 100 seconds in 1 hour. Since the clock
was started at 7 a.m. in the morning and right now the correct time i1s 4 p.m. the total time the
clock has worked i1s 9 hours. We know that in 1 hour it gains 100 seconds then in 9 hours it
increases 900 seconds. The conversion of 900 seconds to minutes will be 15 minutes. This
increase indicates that a clock is faster by 15 minutes as the clock is gaining. Hence, the time
in the watch would be 4:15 p.m.
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Solved examples:

1. An accurate clock shows 7 a.m. Through how many degrees will the hour hand rotate when the clock
shows 1 p.m.? 3 J\_ v 2

A_154° B.180° |
C. 170° D. 160°

Solution:

We know that angle traced by hour hand in 12 hrs. = 360“

From 7 to 1, there are 6 hours.

Angle traced by the hour hand in 6 hours =6*(360/12)=180°

Option B is the correct answer.

4}\3 =
f‘i;uk:-.s = 3¢0

2. By 20 minutes past 4, the hour hand has turned through how many degrees? If then the-; f:lnck is 12
p-m. '

A OO B 110°

28

¢ 120° D. 130°
Solution:

At 4 o’clock the hour hand is at 4 and has an angle of 30°*4=120°
An Hour hand travels 1/2° per minute In 20 minutes it will travel 20 *(1/2°) = 10°. Adding both we get
']:‘QO _I_ ]_Uﬂ o 1&00

Option D is the correct answer.
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3. At what time between 5.30 and 6 will the hands of a clock be at right angles?

A. 44 minutes past 5 B.44 ( 7/11) minutes past 5

C.43 ( 7/11) minutes past 5 D. 43 minutes past 5

Solution:

Given: H = 5 and A = 90, since 5 and 6 lies in the first half, a positive sign is considered.

T =2/11 [H*30A]

T =2/11 [5*30+90]

T =2/11 [240] = 480/11=43(7/11)

Option C is the correct answer.

4. What is the angle between the minute hand and the hour hand of a clock at 5.30?

A.05°B.15°

. 25°D. 35

Solution:

At 5 ‘o'clock the hour hand is at 5 and hence has made 30° angle.

From 5 to 5.30 its will travel for 30 minutes with a speed of %2 ° Therefore the total distance travelled will be 30 minutes* 1/2
=15"

The full angle made by the hour hand will be 150°+15° = 165°.

The minute hand at 5 o’clock is at 12, and hence the angle made is zero. In 30 minutes, it will travel a distance of 30 minutes
with a speed of 6° per minute. Therefore, the total distance travelled will be 30 minutes*6° = 180 °.

The angle between the minute and hour hand is 180 — 165=15

Option B is the correct answer.
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5. How many times in a day, the hands of a clock are straight? _
A.22B.24 | [ 180
C.44D. 48 e
Solution: S
The hands of clocks make a straight line of 180° about-22 times in 24 hours. Also, the hands coincide 22
times 1n 24 he hours, the coincidence of the hands also forms a stralgr—hne Hence, the total straight lines
are 22+22 = 44.

Option C is the correct answer.

6. A house has two wall clocks, one in kitchen and one more in the bedroom. The time displayed on both

the watches 1s 12.A.M right now. The clock in the bedroom gains five minutes every hour, whereas the
one in the kitchen is slower by five minutes every hour. When will both the watches show the same time
again?

Solution:

The faster clock runs 5 minutes faster in 1 hr.

The slower clock runs 5 minutes slower in 1 hr.
Therefore, in 1 hour, the faster clock will trace 5+5=10 min more when compared to the slower clock.




T=—2/11 IH*30-A]
T = 2/11 [3*30+10]
T = 2/11 [90+10]

T = 2/11 [100]

T = 200/11

T—18 211
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The answer indicates that the hands of a clock will
make an angle of 10 between 3 and 4 o’clock at exactly
3:18:2/11 ( 3’ o clock 18 minutes and 2/11 of minutes =
2/11*60 = 10.9 seconds
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Facts about Leap year

Who added the extra day for leap year?

Ans. Emperor Julius Caesar

45 BC: Emperor Julius Caesar invents the Julian Calendar and orders the
calendars to add an extra 24 hours to February 24th every four years so that
the seasons will come at the same time every year.

In 1582, Pope Gregory XIII further refined the calendar with the rule that
leap day would occur 1n any year divisible by four as described previously.
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