GMAT QUANT TIP DISTANCE PROBLEMS CLEVERACADEMY

DISTANCE PATTERNS (PART 4 — CIRCULAR TRACK)

Time, Speed,

Distance
Circular Motion

Trong Pattern nay, ngwei / vat sé di chuyén trén 1 dwong tron nhw anh minh hoa trén.

1. DANG 1: TIME TO MEET AT THE STARTING POINT (Thoi gian can thiét dé gap nhau tai
diém xuét phat)

Lwu y, dbi v&i dang bai nay, cau hdi can ching ta tinh thoi gian dé 2 nguwdi / vat / xe gap nhau
lan dau tai diém xuét phat nén ban ciing nén hiéu rang 2 ngudi / vat / xe c6 thé da gép nhau
dau dé trén track trwdc khi gap nhau tai starting point.

Bwéc 1: Tinh thdi gian can thiét dé mbi ngudi / xe / vat di dwoc dung 1 vong véi van téc riéng

Bwéc 2: LAy LCM (Bdi chung nhd nhét) clia cac thdi gian vira tinh dwoc & bwéc 1. LCM nay
chinh la thdi gian can thiét d& 2 ngudi / xe / vat gép nhau tai diém xuat phat.

Ex 1: There is a track with a length of 120 meters and 2 people, A & B, are running around it at
12 m/min and 20 m/min respectively in the same direction. When will A and B meet at the
starting point for the first time?

Bwérc 1:

ta = 222 = 10 mins d& chay hét track
12

tg = % = 6 mins dé chay hét track

Bwoérc 2:

LCM(10,6) = 30 mins tlrc can 30 mins dé& 2 ngwdi gap nhau lan dau tai diém xuat phat chung
ban dau. (Cu thé luc d6 A da chay dwoc % = 3vong va B da chay duwoc 3—60 = 5 vong.
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Ex 2: A, B and C run around a circular track starting from the same point simultaneously and in

the same direction at speeds of 4 kmph, 6 kmph and 8 kmph respectively. If the length of the
track is 400 meters, when will A, B and C meet at the starting point for the first time after they

started the race?
A. 1 minute

B. 5 minutes

C. 12 minutes

D. 20 minutes

E. 24 minutes

Bwérc 1:

ta = % x 60 = 6 mins dé chay hét track
tg = % X 60 = 4 mins dé chay hét track
tc = =% X 60 = 12 mins dé chay hét track

Bwérc 2:

LCM(6,4,12) = 12 mins > C
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2. DANG 2: TIME TO MEET FOR THE FIRST TIME ANYWHERE ON THE TRACK (Thoi gian
can thiét d& gap nhau tai 1 diém bat ki trén track)

Lan nay, khac véi dang 1, ta chi can tinh thdi gian dé 2 ngudi / xe / vat gép nhau 1an dau tai 1
diém bét ki trén track sau khi xuat phat.

Bay gi®, gid st A va B chay vé&i van téc 13 m/min va 3 m/min (xuét phat cung thoi diém) trén
circular track co chiéu dai 90m thi:

) . I

. Sau 1 min > A dang dan trwéc B 10 metters G v A
. Sau 2 mins > A dang dan trwdc B 20 metters ¢

. Sau 3 mins > A dang dan truwdc B 30 metters

A nun 2 minG % mins

. Sau 9 mins = A dang dan trwdc B 90 metters = track length tirc A va B dang géap nhau
2

%’f\ 2; i \Bv—a + J4m
B A 2Fm

/ N
U Arthace & J0m = dmck lmq’ﬁ o A
g B 5517 thaw
DPé 2 nguwdi gdp nhau l1an dau sau khi cung xuét phat thi ngwdi chay nhanh hon phai chay truéc
ding 1 vong so v&i ngudi chay cham hon = Time can thiét d& gép nhau 14n dau tai diém bét ki
trén track = track length

3 ™is

retative speed VO relative speed la chénh Iéch van toc (Vsgster — Vipwer) giPa 2 ngu o

/ vat / xe.

Ex 3: There is a track with a length of 120 meters and 2 people, A & B, are running around it at
12 m/min and 20 m/min respectively in the same direction. When will B overtake A for the 1st
time?

120 120

= =— = 15mins
20-12 8

Nhw vay, can 15 mins dé 2 nguwdi gap nhau lan dau trén track (nhwng khéng phai tai starting
point)

Ex 4: A and B run a race, in the same direction on a circular track of 100 meters. If the race was
of 2000 meters and the ratio of speeds of A and B was 5 : 3, find the number of times the two

meet? _

A4 Qirewar dradl — (0O~
B.5 Raw — 93DpOp_—

gﬁ? A _ Sov

E.8 Ny oo
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t dé A hoan tat race dai 2000 = % — 200

a
Nhu vay, cir sau khoang thoi gian 2 Ia 2 nguoi gap nhau va A hoan tét cuc dua trong == nén
2 2=8lan>E

a a

tbng sb 1an gap nhau la:

Ex 5: Two persons A and B are racing along a circular track. The speed of A is twice the speed
of B. The length of the circular track is 800 m and the length of the race is 7200 m. After the
start of the race, A meets B for the first time at the end of the third minute. If A and B start the
race from the same point, find the time taken by A to finish the race.

a) 19 minutes -
b) 9.5 minutes
Cknjdaﬂ‘#TﬁLu\ = S((>C>”1/”’/’
¢) 27 minutes
= 10D ;m
d) 13.5 minutes Kau/
o .

e) 12 minutes Toost (= } "y

_ _ 800 800 1600 1600
t = = = T = el ’UA = —

VA—VB VA=A Vg 3

7200 9%

Vi dwong dua dai 7200 m > Thoi gian dé A hoan tat dwong dua = - = 73 = 13.5 mins > D

3

Similar question:

. In a 3600 m race around a circular track of length 400m, the faster runner and the slowest
runner meet at the end of the fourth minute, for the first time after the start of the race. All the
runners maintain uniform speed throughout the race. If the faster runner runs at thrice the speed
of the slowest runner. Find the time taken by the faster runner to finish the race.

A. 36 minute
B. 24 minute
C. 16 minute
D. 12 minute

E. 10 minute
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. In @ 4000 meter race around a circular stadium having a circumference of 1000 meters, the
fastest runner and the slowest runner reach the same point at the end of the 5th minute, for the
first time after the start of the race. All the runners have the same starting point and each runner
maintains a uniform speed throughout the race. If the fastest runner runs at twice the speed of
the slowest runner, what is the time taken by the fastest runner to finish the race?

(A) 20 min
(B) 15 min
(C) 10 min
(D) 5 min

(

E) 3 min

Ex 6: A and B start running on a circular track of length 1200 meters with speeds in the ratio of
1:5 and A running clockwise and B anticlockwise. At what distance from the starting point,
measured clockwise, would the point of their 4th meeting be?

A. 200 mts L = 290,
B. 400 mts Npa i Vp = Ao : Se
C. 600 mts A . / ) : .
4 W/i'nj it cad harbing pomt (C["Ckwgz) =/
D. 800 mts VO UY
E. 1000 mts

2 ngwdi chay ngwoc chiéu nén ta c6 dang meeting with scenario

1200 _ 200

la+5a a

t gap nhau =

Luc nay diém gap nhau céch starting point (clockwise) = Quang dwong A di dwoc = v, X t =

ax2 =200
a

Vay t&i 1an thir 4 gép nhau thi diém gdp nhau cach starting point (clockwise) = 200x4 = 800 >
D

Ex 7: Donovan and Michael are racing around a circular 400-meter track. If Donovan runs each
lap in 45 seconds and Michael runs each lap in 40 seconds, how many laps will Michael have to
complete in order to pass Donovan, assuming they start at the same time?

A8

B.9 W > ¥

C. 10 VM= 400 vp = %
D. 11 40

E. 12
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Sé laps M can hoan tAt dé gap D = —L9%1hat _ 5

tM hoan tit 1 lap

o 400 400 1
tgapnhau=v = 5505 = T = 5 X 8 X 9 seconds
—

v 20 2 I,

40 45 40 45

Nhw vay, M cin hoan tét =9vdng > B

5X8x%9
40

3. MOT SO DANG KHAC

Ex 8: Two people P and Q start running towards a circular track of length 400 m in opposite
directions with initial speeds of 10 m/s and 40 m/s respectively. After what time from the start
will they meet for the 1st time?

Vi 2 ngwdi chay nguoc chiéu nén ta co Meeting with scenario

_ 400

= = 8 secs
10+40

Ex 9: Two people P and Q start running towards a circular track of length 400 m in opposite
directions with initial speeds of 10 m/s and 40 m/s respectively. Whenever they meet, P's speed
doubles and Q's speed halves. After what time from the start will they meet for the third time?

Day la dang bai chudi gap lién tiép ctiia Meeting with Scenario
. 1t time (da tinh & trén la 8s)
. 2" time:

Sau khi gép nhau 14n dau - ve = 20 va vq = 20

400
20+20

> th= =10 secs

. 3" time:

Sau khi gép nhau l4n 2 2> vp = 40 va vq = 10

400
40+10

2>t= = 8 secs

Nhuw vay, tbng thoi gian can thiét1a 8 + 10 + 8 = 26 secs
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Ex 10: Mary and Kate are running clockwise around a circular track with a circumference of 500
meters, each at her own constant speed. Mary runs 1000 meters every five minutes and Kate
runs 1000 meters every six minutes. If Mary and Kate start opposite one another on the circular
track, how many minutes must Mary run in order to pass Kate?

A.75 C = Soom
v, = 0%
B.22.5 7 w="¢
C. 750 ] SN -1
6
D. 7.5m
E. 451

Bai nay tré thanh dang Overtaking scenario v&i khodng cach ban dau la 250m vi 2 nguoi xuét
phat cung thdi diém & 2 vj tri d6i dién nhau trén track va di chuyén cung huéng (clockwise).
t = 1o = 3 = 7.5 mins > A

5 6 5 6

Ex 11: Mary and Kate are running clockwise around a circular track with a circumference of 500
meters, each at her own constant speed. Mary runs 1000 meters every five minutes and Kate
runs 1000 meters every six minutes. If Mary and Kate start opposite one another on the circular
track, how many minutes must Mary run in order to pass Kate and catch her again?

A 7.5

B. 22.5
C. 750
D. 7.5m
E. 45m

O vi du trén, ta da tinh dwoc can 7.5 mins thi Mary sé& gdp Kate nhwng bay gi® cau hdi yéu cau
gap lan 2 nén ta ap dung DANG 2: TIME TO MEET FOR THE FIRST TIME ANYWHERE ON
THE TRACK (Thoi gian can thiét dé gap nhau tai 1 diém bét ki trén track)

DPé 2 nguwdi gdp nhau 1an niva ké tir 1an dau thi Mary 1a ngwdi chay nhanh hon phai chay trwéc
P s 500 .
Kate dung 1 vong = t = 1551005 = 15 mins

5 6
Nhuw vay ta can téng cong: 7.5 + 15 = 22.5 mins > B

Extra notes:

Khi ban da hiéu rd 2 vi du nay, ta cé thé 1am nhanh nhw sau: t = @2—% =250 = 22,5 mins > B

5 6 3
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Ex 12: Two racecar drivers, Abernathy and Berdoff, are driving around a circular track. If
Abernathy is 200 meters behind Berdoff and both drivers drive at their respective constant rates,
how long, in seconds, will it take for Abernathy to catch up to Berdoff? 0

(1) The circumference of the racetrack is 1,400 meters.

(2) Abernathy is driving 25 meters per minute faster than Berdoff.

200

=7
VaA—Vp

Lovertake =

1) Ta chwa biét v, — vz > Insuff.
2) UA - UB = 25 9 Suff
->B

Ex 13: In a race of 4800 meters run on a circular track of 400 meters length, the ratio of the
speed of the two athletes is 3 : 5. If they run in the opposite directions, how many times do they
meet in the entire race?

A. 11 Yo longfll = 400 m—~
B. 13 Ra. = Aqepn_— Q“'[‘"’j:’f?!
C.15 : 3,
\Iﬁ . \IF) = -E;
D. 17
E. 19.

2 ngwdi chay ngwoc chiéu nén ta c6 dang Meeting with scenario

tgap lan qiu =222 = 290 _ %0
gap u_vA+vB_3a+5a_ a
t d& B (chay nhanh hon) hoan t4t race dai 4800 = % = ?

Nhur vay, cir sau khoang thoi gian 2 Ia 2 nguoi gap nhau va B hoan tat cugc dua trong 222 nén

20 .30 _1913n>E
a a

tbng sb 1an gap nhau la:
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