Clocks V4

~ Reaconing - CSC Exame ~

<« circled = key tricke!

A clock has two hands — the short Hour hand and the long Minute hand —
moving at different constant speeds. Every SSC clock gquestion is really an angle
puzzle: use the lspeed difference between the hands to find angles, meeting

points, or errors in time.

D Meet the Hands — Key Speede O

( )
Minute hand: covers 360° in 60 min .. speed = 6°/min.

Hour hand: covers 360° in 12 h (720 min) .. speed = Y °/min.

Relative speed: every minute, the minute hand gains (6-V5) = §%.° on the hour hand —

the single most useful number in this whole chapter!

Also: | hour-gap (e.g. 12 to 1) = 30° and each minute-tick = 6°.
g J

Worked example — angle at 10:10

( )
Step | — hour hand = 30x10 + Y%x10 = 300+S = 305°. minute hand = 6x10

= 60°.
Step 2 — difference = [305-60] = 245°% since >180° use 360-24S.
Answer — 1IS°.

% 595 ° per minvte is the golden number — almost every clocke formula (angle, coincide,

opposite, right angle) ic built directly from it.

Alwaye convert to (Hours, Minutes) first, then plug into 30H and 5.5/ ceparately — mixing
them up ic the #1 mistake.
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@ Clock Basicse — Degrees on the Dial O

4 )
Rule
The dial is a full 360° circle split into 12 hour-marks (30° apart) and 60 minute-ticks (6°
apart). Distance between two consecutive numbers = 30° between two consecutive minute-
ticks = 6°.
- J
12—0°/360° 1—30° 2—-60° 3-90°
4—120° 5—150° 6—180° 7—210°
8—240° 9—270° 10—300° 11—330°

Worked example — angle at 3:00 (oclock case)

At an exact o’clock time (M=0), the angle is simply the hour number’s

& J Jdistance from 12, the shorter way round.
3 o’clock — 90°.

Try these — quick oclock angles

(5:00 — 150° } (8’:00 — 120° (360-240)

(II:OO — 30° (360-330) J (6:00 — 180°

Mewmorice the 12-entry degree table above cold — it turns every ovtlock question into a 2-

cecond lookup.
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@ The Angle Formula £

( )
Rule
Position of hour hand from 12 = 30K + %M (jt creeps forward with the minutes too!).
Position of minute hand = 6M. So:
0 = /304 - 5.5M/
If © > 180° report 360° — © instead — a clock always shows the smaller of the two arcs.
- J
Worked example — angle at 3:40
( )
Step | — hour = 30x3+Y2x40 = 90+20 = NO°. minute = 6x40 = 240°.
Step 2 — [110-240] = 130° and 130° < 180° so keep it.
Answer — 130°,
\_ J

ﬁy these — qm'cé ahg/e drifle

[S:SO — 125° J [2320 — $0°

[Q:IS — 172.5° J [6:/5 — 972.5°

IF [30H-5.5M/ comec out above 180° don't panic — just cubtract it from 360° The clock
always reports the smaller angle unlesc the question says otherwice.

-
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@ Hands Coincide [OVer/a,b) @

( )
Rule
Hands coincide when ©=0, i.e. 30H = SSM . M = 60K/ Il minutes past H o’clock.
Consecutive coincidences are 720/ 1l = 65 §/ 1l min apart — they happen Nl times every 12
h — 22 times a day (not 24 — the 1l o’clock and 12 o’clock overlaps merge into one
moment).
g J
Worked example — coincide befween 4 and 5
( )
H=4 — M = 60x4q/11 = 2490/ 1 = 21 3/ N min.
Answer — hands coincide at 4:21 9/ 11 (24:21:49).
\_ J

Quick facts — coincide times per houvr

(H=I — $ 8/ min ) (H=2 — 1010/ 11 min ] [Hzé — 32 8/ min

Trap — at H=11: M = 60x1Y11 = 60, which ic not “11:60” — it is exactly 12:00:00! That'e
why there are only 22, not 24, coincidences per day.
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® Hands Opposite (180°) —
p

~N
Rule
Hands are opposite when 8=180° .. M = (30H +180) x 2/ 11 — keep only the root with
0<sM<60.
Like coincidence, this happens 1l times every 12 h — 22 times a day.

g J

Trivial case — 6 oclock

needed. A great sanity check for the formula.

Worked example — opposite befween 7 and 8

Step | — H=7: try M=(210-180)x2/ 1] = 30x2/1] = 60/ = § 5/ N min. (valid, 0sM<60)
Step 2 — other root (210+180)x2/ 11 = 70.9... > 60, so rejected.

At exactly 6:00 the hands are already opposite — angle = 180°, zero calculation }
Answer — hands are opposite at 7:05 S/ 1 (x7:05:27). }

Quick facts — opposite times
[H=2 — 43 7/ 1 min past 2 ] [H=q — 16 9/ 1l min past 9 ]

Compute BOTH = roots every time — only one usually survives the 0<M<60 test but never

assume which one without checking.
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® Right Angle (70°) |

N
Rule
Hands are perpendicular when ©6=90° .. M = (304 * 90) x 2/ 11 — usually gives TWO valid
times per hour.
24 possible slots in 12 h, minus 2 boundary merges (near 3 & 9) = 22 times/ 12h — 44
times a day.

g J

Trivial case — 9 oclock

At 9:00 the hands are already perpendicular — angle = 90°, an instant sanity check.

Worked example — right angle between # and 8 (TWO answers!)

4 )
Step | — H=7: My = (210-90)x2/ 11 = 120x2/ 1] = 21 4/ N min.

Step 2 — M, = (210+90)x2/ 1l = 300x2/ 1] = §4 6/ 1 min. Both lie in 0-59, so both are
valid!
Answer — right angles occur at 7:21 9/ 11 AND 7:54 6/ .

Trap — questions phrased ‘between 7 and §” often have TWO correct right-angle moments.
Read carefully — ‘First time’) “cecond time'/ how many times” all need different answers!
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@ Minutes to Make a Given Angle £

-
The one macter formula

For ANY target angle © between H and H+| o’clock: M = (30H +8) x 2/ 1. Keep only
roots with 0sM<60 — this single formula covers coincide (8=0), opposite (6=180), right
angle (©=90) and everything in between.

g

Worked example — 50°aparz‘, between 3 and 4

Step | — H=3, =50 M, = (90-50)x2/11 = 80/11 = 7 3/ N min.
Step 2 — M,y = (90+50)x2/ 11 = 280/ 11 = 285 $/ ) min. Both valid.
Answer — 3:07 3/ 11 AND 3:25 S/ ).

Formula. recap by angle Type

(6=0° (coincide): M=60H/ J [9=I80° (opposite): M=(30H+130)2/ 11

[9=90° (right angle): M=(30H+90)2/ 11 J [geneml 0: M=(30H+8)2/ 1

:I Always compote BOTH roste () and diccard any M ovtside 0-59.99 — that's how you dodge

= the clascic ‘misced the cecond answer” trap.

_____________________________________________________________________________

=~

-
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Fact/ Slow Clocks (Gaining/(ocing) ~

~N
Rule — the ratio method
If a clock gains g min every real hour, then while 60 real minutes pass, its dial advances
(60+9) minutes. If it loses 1 min every hour, the dial advances only (60—1) minutes.
Faulty-minutes . Real-minutes = (60xerror) = 60
. J
Worked example — a GAINING clock
( )
A clock gains S min every hour. Set correct at 12 noon, it now shows 6:30 pm. Find the true
time.
Step | — faulty elapsed = 6h30m = 390 min. Ratio faulty:real = 65:60.
Step 2 — real elapsed = 390 x 60/ 65 = 360 min = 6h00m.
Answer — true time = 12:00 + 6h00m = 6:00 pwm.
. J

Worked example — a (OSING clock

f A watch loses 3 min every hour. Set right at 6:00 am. What will it SHOW at true 6:00 pm (12 h )
later) ?
Step | — real elapsed = 12h = 720 min. Ratio faulty:real = 57:60.
Step 2 — faulty shown = 720 x 57/ 60 = 684 min = 1lh24m.

Answer — shown time = 6:00am + 11h24m = 5:24 pwm.
\_ J

Quick facts — error per day

[ga/‘ns 2 min/ hr — 48 min/ day fast ] [loses 1.5 min/ hr — 36 min/ day slow ]

Set up the ratio (60+error):60 FIRST, then crocc-mulfiply — never add/cubtract minutec

directly, that'c where mistakes creep in.
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® Mirror Image of a Clock <>
p

~
Rule
A vertical mirror reflects a clock into its “12 o’clock complement”: Mirror time = 1:60 —
actual time (subtract minutes from 60, hours from 11).
\_ J
Worked example — mirror of 4:20
( )
—
Actual: 4:20 Mirror: 2:40
Step | — minutes: 60-20 = 40.
Step 2 — hours: 11-9 = 7.
Answer — mirror shows 7:40.
\_ _J
Quick facts — more mirrors
(2:50 — 40 } (9.‘00 — 3:00 }

Trap — if minotes = 00 exactly, use 12-f (not 11-H) For the mirror hovr — e.g. 9:00 mirrors
to 3:00, not 2:00!

N ———
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How to Attack ANY Clocke Question O

-

position = 6M — never mix them.

0=sM<60.

minutes directly.

I— Convert the time to (H, M). Compute hour-hand position = 30H+%M and minute-hand

2— Angle = [differencel; if it’s >180° use 360° minus it.
3 For “when do hands...” guestions use M=(30H30)x2/ Il and test BOTH roots for

49— For fast/ slow clock Qs, set up the ratio (60xerror):60 and cross-multiply — never add

S— For mirror-image Qs, use 1:60—-time (or 12—H when minutes=0).

~

Commeon trape— forgetting the hovr hand moves during the minutes (ucing just 30H); picking
O only one root of a * equation; confucing 22x/day (coincide/opposite) with 44x/day (right
angle); mixing vp 11~ vs 12— in mirror problems.

____________________________________________________________________________

Quick Pattern Gallery — one-glance revicion

f \ ( )
Minute hand: 6°/min Hour hand: % °/min

\. J \. J

( ) ( )
Relative speed: S%°/min Angle formula: |30H-S.5M|

\. J \. J

( \ ( D
Coincide: M=60H/ I, 22x/day Opposite (180°): 22x/day

. J U y

r N\ 2
Right angle (90°): 44x/day General ©: M=(30H+6)2/ 11

\. J/ . J

( ) ( )
Fast/slow ratio: (60+¢):60 Mirror image: 11:60—time

& J L J

f \ ( D
Coincide gap: 65 S/ 1l min Full dial: 360° = 12x30°

. J U y
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Exercice — Solve the Clock 2

Real SSC-style clock questions — solve, then check the Answer Key on the next page.

-
Q. Angle between hands at 4:207
) s () 10° (3)15° (4) 20°

\

N\

r

\.

Q2. Angle between hands at 7:30?
() 35° (2) 40° (3) 45° (4) S0°

-
Q3. Between 3 & 4, hands coincide at 3.7

s aq/n )I1ss/n 316 s/ (4) 17 4/
\_

r

\.

Q4. Between 8 & 9, hands opposite at 3.7
awiosn ) nisn (3 alosn @) o/

)
QS. How many times/day do hands coincide?

W n )22 (324 (4) 94
\

7

Q6. How many times/day are hands at right angles?
) 22 (2) 24 (3) 44 (4) 43

Fip the page to check.

J J
e N\ )
Q7. Clock gains S min/hr, set right at 8am, shows Q8. Watch loses 3 min/hr, set right 6am. Shows at true
2:30pm. True time? bpm?
) 2:000m (2) 1:30pm (3) 2:30pm (4) 1:4Spm ) $:24pm (2) S:36pm (3) $:43pm (4) S:12pm
\ J \ J
f \ [ )
Q9. Mirror image of 4:20? Q0. Mirror image of 9:007?
@) 7490 (2) 7220 (3) 8:490 (4) 7:50 @) 2:00 (2) 3:00 (3) %:00 (4) 11:00
- J J
e N\ )
QIl. Between 7&8, SECOND right-angle time? Q12. Angle between hands at 12:30?
a) 7221971 ) 7254 6/ (3) 7245 (4) 7:38 2/11 Q) 165° (2) 175° (3) 150° (4) 1SS°
- J U J
(" N

Solve every quection on paper firct — write the H, M and both + roote where needed — then




Answer Key

( )
Q1 —10° — hour=130°min=120°diff=10°. Q2—45° — hour=225°min=180°diff=45°.
Q316 4/11 — M=60x3/11=180/1l. Q41010711 — M=(240-180)2/ 11=120/ ]I
Q5—22 — |l coincidencesx2 (am+pm), 12&11 o’clock overlaps merge into one.
Q6—494 — 22 right-angle moments every 12 h x 2.
©7—2:00pm — faulty:real=65:60; 390x60/ 65=360min=6h — Sam+6h=2pm.
Q8—85:24pm — faulty:real=57:60; 720x57/ 60=684min=11h24m — 6am+11h24m.
Q9—-7:90 — 60-20=490; 11-9=7. QI0—3:00 — M=0 special case, use 12—9=3.
QI —7:54 6/ 11 — My=(210+90)2/ 11=600/ 11, the later of the two roots.
Q12—165° — hour=15° (12x30+x30) min=120°diff=165°.
- J
Seore yourself
10-12 correct — excellent, clocks is your strength! 6-9 — gqood, revisit pages 3-7. Below é — redo the
“How to Attack” steps on page 10 slowly.
% 60-Second Recap
e N\ )
Minute hand: 6°/min Hour hand: Y °/min
\ J \ J
e \ )
Relative speed: $%°Imin Angle: |30H-S.SM| (<130°)
. J \ J
e N\ )
Coincide: M=60KH/ 11, 22xlday Opposite: M=(30H*180)2/ 11, 22x/day
\ J \ y
e N\ )
Right angle: M=(30H+90)2/ 1, 44x/day General: M=(30H%6)2/ 1
\ J \ y
r N\ ( D
Fast/slow ratio: (60%e):60 Mirror: 0:60-time (or 12—H if M=0)
\ J \ J
r N\ ( D
Coincide gap: 65 S/ 1l min Full dial: 360° = 12x30° = 60x6°
\ J \ y

Y7 Watch the hands, master the m«g/ec./ I¢

@prepyodha - prepyodha.in
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