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Direct Proportion

If two quantities are such that an increase or decrease in one quantity makes a
corresponding increase or decrease (same effect) in the other quantity, then
they are said to be in direct proportion or said to vary directly. In other words,

x and y are said to vary directly if X =k always, where k is a positive constant.
y

Examples of Direct Proportion:
1. Distance -Time (under constant speed): If distance increases, the time
taken to reach that distance will also increase and vice- versa.

. Purchase - Spending: If the purchase on utilities for a family during the
festival time increases, the spending limit also increases and vice versa.

. Work Time - Earnings: If the number of hours worked is less, the pay
earned will be less and vice-versa.

Inverse Proportion
If two quantities are such that an increase or decrease in one quantity makes a
corresponding decrease or increase (opposite effect) in the other quantity, then
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they are said to be in inverse (indirect) proportion or said to vary inversely. In
other words, x and y are said to vary inversely, if xy = k always, where k is a
positive constant.

Examples of Inverse Proportion:
1. Price - Consumption: If the price of an article increases, then its
consumption will naturally decrease and vice-versa.

. Workers - Time: If more workers are employed to complete a work, then
the time taken to complete will be less and vice-versa.

. Speed - Time (Fixed Distance): If we travel with less speed, the time taken
to cover a given distance will be more and vice-versa.

Formula Method:
Identify the data from the given statement as Persons (P), Days (D),
Hours (H) and Work (W) and use the formula,
PxD,xH, P,xD,xH,
Wl . WZ

The concept of person days is important here. The number of persons

multiplied by the number of days required to complete the work gives

the person days. Here, work is measured in terms of person days.

e If X women or y men can complete a piece of work in p days, then a

women and b men can complete the same work in bxyp (or) 2 P - days.
Xo+ya  ‘a b

Xy

Time and Work

e Work to be done is usually considered as one unit. Work can be in any
form like building a wall, making a road, filling or emptying a tank, or
even eating a certain amount of food.
Time is measured in hours, days etc., Certain assumptions are made
that the work so done is uniform and each person shares the same
work time in case of group work in completing the work.

Unitary Method:
o If two persons X and Y can do some work individually in a and b days,

then their one day’s work is iand %respectively.
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e Also, their one day’s work together = §+%:

a+b
ab

ab

e Thus, X and Y together can complete the work in 5

days.

e If Ais % times as good a worker as B, then A will take g of the time

taken by B to complete the work.

Time & Work - Work sheet

A mat of length 180 m is made by 15 women in 12 days. How long
will it take for 32 women to make a mat of length 512 m?

180 5 menapsiten e uTullewenr 15 OuewideT 12 BreTsefled CFuiHerT. 512
B Hem(eien ¢h UTulene 32 GUEHIHT OFUILI 615HHM6T BT6THT LEGHLD?

a. 18 days b. 20 days c. 16 days d. 30 days

If 81 students can do a painting on a wall of length 448 m in 56 days.
How many students can do the painting on a similar type of wall of
length 160 m in 27 days?

a. 40 students b. 36 students c. 60 students d. 50 students

81 LomeuTeUTH6eT 448 15 HeM(6ITem o Fiaufled @ @aluibHmad 56 HTeiTsHe6N 60
auewTenTOl(heu. 160 15 men(peiten oiFH Cureais gGeufled 27 HTeTH6TeL DHSD
RONISHMS 618 FHENGI  LDTEITUTHET 616w 6uTLOI(H6UT ?

6 women or 8 men can construct a room in 86 days. How long it take

for 7 women and 5 men to do the same type of room?

6 OueNIs6eT SIVeVEH 8 LEIHET @ DOBenUL! 86 [HT6TH6T60  HLIQ
wpiur. 9151 Curea oemmenwl 7 OUENIHeT BBID S5 OLEWISH6T HL 19
WPIYHH 61HHEME [BTGITH6IT HiGLD.

a. 48 days b. 40 days c. 50 days d. 60 days

A work 3 times as fast as B and is able to complete a task in 24 days
less than the days taken by B. Find the time in which they can
complete the work together?

A gt B 2 amigeib 3 wLmE Caswns @@ Gealmevenul OQFUIS)
(WRLILMT. OIITe0 OHFHI Uemiemwl B aBHHs Gsmem GhrrHms ol 24

Beiiael  Gmpeuts  aBSS  Wybs WYaBs. Bkaipld Gsihsl oibs
Gouemevenwl (1p9HH G CHIHMSH HT6wIH.

a. 9 days b. 10 days c. 12 days d. 15 days
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5.

A and B can do a piece of work in 12 days and 9 days respectively.
They work on alternate days starting with A on the first day. In how
many days will work be completed?

A wvpmib B eufGunt q@m GCousmevenws (pemmpBGuwi 12 HTeT&HeT OBHID 9
Breiseflsd OFuieuT (pHev HTeT A @& OCsmani GCousmevenwid CHTL IS
SIbHHBHH  BreTseiled  Emeurd  Geuemevemwl  OIFUIHlEIBEIT  6T6I6D,
GouemeowITeIIgl 6155Hman [BT6T&H6T60 (LIQULD?

a. 10% days b. 102 days c. 10 days d. 10% days

X, Y and Z can do a piece of job in 4, 6 and 10 days respectively. If X, Y
and Z work together to complete, then find the share of Z if they will
be paid Rs.3100 for completing the job?

X, Y ppid Z 8wt @ Geuemevenws (pedp@ui 4, 6 wmpid 10
presefled T, X, Y wBmpid Z S@ul cpeurmd el CaFibadl Sibs
Goauemeuenil (PI9SHHTE, DHBHTH DAITHEHHESG I 3100 aupBIsILGD. erefed
Z &1 Umensd SHTeulsb.

a. Rs.800 b. Rs.600 c. Rs.750 d. Rs.900

A can finish a job in 3 days where as B finishes it in 6 days. The time
taken to complete the job together is?

A eaauaim @m Geauemevewws 3 mreTHelleuid B etetueut 6 pHreTseflsvid
(WRLILT  elellev, E(HaUhHD @aIpTas GCFTha SibdH Couemeveamul 615 HM60
BTeITH6ITN60 (LPIQLILIT.

a. 2 days b. 3 days c. 2.5 days d. 1.5 days

A alone can do a piece of work in 35 days. If B is 40% more efficient
than A, then B will finish the work in?
A eaeuaum H1Bw @ Geuemevenuwt 35 BreTHeried (pliumT. B gyemeur, A
m ol 40% B0 Hmet aumUibHeuT elefled, B eeuT  9HS
Bouemevemil 6T15HHeME [BTGITH6NT60  (LIQLILITIT.

a. 20 days b. 10 days c. 5 days d. 6 days

A alone can do a work in 10 days and B alone in 15 days. They
undertook the work for Rs.200000. The amount that A will get is?

A eaauaim Halw g Geauemevenws 10 mretsefenidb B syemeur seiGui 15
Breid6eOd (IQLILIT. SjeuTdaeT @bhe Geauensows I 200000 OHTMBHE LIS
CBTETL T 6lafled, A QUEBID CFHTND 6l6lIaIeTE| SLELD.

a. Rs.120000 b. Rs.100000 c. Rs.80000 d. Rs.40000
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10.

210 men working 12 hours a day can finish a job in 18 days. How
many men are required to finish the job in 20 days working 14 hours a
day?

210 ouewideil  BrOemTaBISEG 12 wewll  Gryb  Geuemev  GQFUIFH @b
Gouemevemwt 18 mmeidelled (gliuiT. 9165 Geusevenws HTOeMTEIBISEG 14
et GBI GCouemev GaUIZHI, 20 HTGTHANNID (PYHS 615HHENT  DLENTISH6IT
Gxpemeu?

a. 172 men b. 150 men c. 162 men d. 200 men

If 35 women can do a piece of work in 16 days, in how many days will

28 women do the same work?
35 Ouewidel ¢ Geousmevenws 16 HIeTHeNed GFUIGH (PQUILIT 6leled, 28
OuetigeT 9I6%H Gouemevenul 615HHEMEI HT6TH6MN60 CFUIH (WPIQUILIT?

a. 12 days b. 16 days c. 20 days d. 18 days

A can do a piece of work in 12 hours, B and C can do it 3 hours
whereas A and C can do it in 6 hours. How long will B alone take to
do the same work?

A eaeueum @ Beuemevenws 12 wewil CwrsHgHlev wlunt. B wompid C
b Geauemevenul 3 wewll CrriHFHeid, A b C obs GCalemevenul 6
wenll CrrHPad CFuigh wuliT. 9185 Gsaumevenws B H&1Gw  ereicueney
el CrysHIHled (WigriimT?

a. 3 hours b. 4 hours c. 5 hours d. 6 hours

A and B can do a piece of work in 12 days, while B and C can do it in
15 days whereas A and C can do it in 20 days. How long A take to do
the same work?

A wvppd B o88unt g@m Geusmevenws 12 wmreiseiad, B wmmid C
oFCwnT  oewa 15 preiseflead A bppid C BT oewsd 20
Bresefed (PILT. Ob%H Bealmevenul A 61HHeme HT6TH6N60 (LPIQUILIT?

a. 8 days b. 30 days c. 12 days d. 14 days

A man takes 10 days to finish a job where as a women takes 6 days to
finish the same job. Together they worked for 3 days and then the
women left. In how many days will the man complete the remaining
job?

@JQ@ Gouemevemwl (PI9&5d T el 10 HTETHEHD 6(hH GLewT 6 [BTETHEHLD
dbHIHIS OCamerdlempett. @eumb Gabgk bHH Geuewevenus 3  HT6TH6T
CFwis Um@, obd Oues Geausmevenwl ol hF OFaim alBGHMIT. WaHpeiTen
Gouemevenl SIHFH DLEWT 61HHME HTeITH6II60  (LpIQLIITT?
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a. 7 days b. 5 days c. 3 days d. 2 days

A is thrice as fast as B. If B can do a piece of work in 24 days, then find
the number of days they will take to complete the work together?

A eaeueuT B eleueiengs  smllgeid Galened OFUIaISHEL (el DL BIG,
GousioneiauT. B opemaum @b Geuemevenul 24  BTelTdHeiled (LPIQLUILITT  6T6di6D,

Bmeurmd BemenihdH DHDH Geuemeveml (IPIYSHd 615HHM6 [HT6IIH6T 61(hHHIH
O\BTeITEUT 61601  SHTEMISb.

a. 8 days b. 10 days c. 6 days d. 5 days

5 boys or 3 girls can do a science project in 40 days. How long will it

take for 15 boys and 6 girls to do the same project?

5 TewIaITH6T DIeLeLGH 3 WTealdeT @ SiBlalued SHLF GFwemsn 40
BTeiTHeNled (WIQLILT. 15  TewieuTHeT BBID 6 renialseT 96H SHIL&F
CFWMED (PI9SHB 6TSHHENE  [BTETHETTEGLD.

a. 8 days b. 16 days c. 12 days d. 4 days

P and Q can do a piece of work in 12 days and 15 days respectively. P
started the work alone and then, after 3 days Q joined him till the
work was completed. How long did the work last?

P ioppid Q oCwinit @ Calemevenul (Wpedmenul 12 wBmId 15 HreTseien
wpliur. P opemeuT oibg GCalmevenuld HolBuigs Gammsw Ipg, 3
Bresel HPHH Q SemalT SeumLer BaFmbhal GaleneowlTerdl (LPIQUID alen)
SIU(HL 6T EYHHSHTT 61eN60, GoumeOWITRIH! 61HHM BT H6I60 (LPIQULD?

a. 8 days b. 10 days c. 5 days d. 9% days

A can do a work in 45 days. He works at it for 15 days and then, B
alone finishes the remaining work in 24 days. Find the time taken to
complete 80% of the work, if they work together?

A seam @ Gouenevenul 45 BHTeTHeNed (PIQLILT. ST 15 BT6THEHDHE,
L BOw Geuemev OFWISTT. LIB@, B ouemeu WsW0mbHH Geuemevulener 24
BTeiTHelled  (pSHBHMIT. Emeumd Sewewibd  Geouemev  OCFUIHTEL, DIHSD
BGouemevulast 80% &3 (WdEd CHISHMBHH HTEWIS.

a. 10 days b. 16 days c. 14 days d. 8 days

Twelve carpenters working 10 hours a day complete a furniture work
in 18 days. How long would it take for 15 carpenters working for 6

hours per day to complete the same piece of work?
12 p&5THen mHTOeMTaBISE 10 wewll Gmrd Geauewev GFUIgh oo DY
Gouemevzemenm 18 BT H6rlled OFuigk (WpysHlamernt. @6x Geusmevenus 15
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HFFTH6T  BTOMTEIBISG 6 wewl ChJd  Geouemev  OFUISHTEL 6185 FHEN6T
BT &H6Me0 OFUIgH (LPIQUILIT?
a. 20 days b. 24 days c. 28 days d. 16 days

A student can type 21 pages in 15 minutes. At the same rate, how long

will it take the student to type 84 pages?

@J LomeouieueTed 15 B Miseled 21 USSmSMeNdH FHULEFRF GEFUILILPIQULD.
B0s Gaumspdhadled b H TS 84 USSHSeN S LEFRF CFuw
eleleueey GBIL SEGLD?

a.1hrs b. 2 hrs c. 3 hrs d. 1.5 hrs

A can do a piece of work in 20 days and B can do it in 30 days. How
long will they take to do the work together?

A asiuat @m Gsuemevenws 20 pTsefled, B eraiuaut 9185 Geausmevenul
30 BT &H61MeILD (O L (PIQLILIMTTERGIT. |61 (HEU(HLD Gabal
S16IGsumevenF CFUIHI (PIYSHD 615HSHMET BT H6IT DGLD?

a.14days  b.16 days c. 12 days d. 8 days

A and B together can do a piece of work in 8 days, but A alone can do
it 12 days. How many days would B alone take to do the same work?
am Gaumeverws A, B @meumid Gaibdl 8 mrldefled pgrir. A ol (b
9161GaImevenul 12 BT s6iMled (WigliLmT. B 1ol Bid oi61Baiemevenil 6183660
BT SH6rled (WiplLmT?

a. 25 days b. 24 days c. 34 days d. 14 days

Two pipes A and B can fill a tank in 6 hours and 4 hours respectively.
If they are opened on alternate hours and if pipe A is opened first, in
how many hours, the tank shall be full?

Bm @wruiset (pempBui A, B eeiuer @@ OTligenul 6 1oBmibd 4  1pew
Cprsgled ByiLD. BB GwTisEpd @, ol CprsIbe il ]
FBESIULLTO QBT  (papsugid Beopw &b Cpyb? (A (WHed
SpéaILGSBS)

a. 4 hrs b. 4%hrs c. 5 hrs d. 5% hrs

A can do a piece of work in 10 days and B can do it in 15 days. How
much does each of them get if they finish the work and earn Rs.1500?
A @m Geouemevenws 10 mT sefled, B oewg 15 priseiaib GFuig)
(. Smeurpd Cabal SieiGamevenwd OFuig I 1500 g3 miigee,
9IH0HTemHMW eTaleuTyl LIMSHHS CdmeiteuT?

a. A = Rs.900, B = Rs.600 b. A = Rs.1000, B = Rs.500
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c. A =Rs.1200, B = Rs.300 d. A =Rs.1100, B = Rs.400

Two boys can finish a work in 10 days when they work together. The
first boy can do it alone in 15 days. Find in how many days will the
second boy do it all by himself?

@renis  FpeuTaeT e  CouemevenwF  Gaibgk  GFuubd  Oumepgl, 10
BT S6M60  (PIQLILIT. (PpHe0 Fmleuat ieiGeaumeventsh HalGuw 15 BT &He6rMe0
WPY&HHT60, @FewiLmbd Fpleust HelBuw IeIGaImevenUI 618FHEM6T [HTL &6IT60
Qaulgl (PIQLILITT?

a. 10 days b. 15 days c. 20 days d. 30 days

Two taps can fill a tank in 30 minutes and 40 minutes. Another tap
can empty it in 24 minutes. If the tank is empty and all the three taps
kept open, in how much time the tank will be filled?

Qb OHT yw Gm GTUISeT HealdHelCuw (wemmGuw 30 MiflLmiseT. 40
BIOLBIselled BIFLYHmgl. WLBOBTMH GWTul BT HFWIW CFHT 1w 24
pOLmSelled &Tell  GFuwbd.  OFHTly  STOWTS  E(hHbHH — Sbepeaiml
GTUISEHD @68 FLWHFHe0 HBHEH aILLIULLTAD, DHOHTLIY 615 FHn60
BILOLBiseMed BIFbLLD?

a.1 hour b. 2 hour C. g hour d. % hour

Solution:
Quantity of water filled by the first tap in one minute

Quantity of water filled by the second tap in one minute 0

S

24

Quantity of water filled in one minute, when all the 3 taps are
opened

Quantity of water emptied by the third tap in one minute =

1 1 1

30 40 24
_ 4+3-5

120
2 _ 1

120 60

-. Time taken to fill the tank = Lo 60 minutes = 1 hour

Y0

Two pipes P and Q can fill a tank in 72 hours and 74 hours
respectively. If they are opened on alternate hours and if pipe P is
opened first, in how many hours, the tank shall be full?
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Bm Gtuiser wepGw P, Q et @@ GaTligenwl 72 wBmid 74 16w
Gpygdled BIFLLL. Qb GWTLsEDD P® Wil CEISHBES Ll M
HMSSLIULLTL OHT g (ppeugitd BHevpw @ ChIw? (Gl P (wpasHeded
HIHBILGSBS).

a. 72§hrs b. 73§hrs C. 733hrs d. 73 hrs
37 37 2

Solution:
272,74
36,37
LCM (72,74) = 2664
. Total work is 2664 units

2664

P’s one hour work = = 37 units

2664

Q’s one hour work = = 36 units

If they work on alternate, they will finish 73 units in 2 hours.
= In 72 hours, they finish 2628 units of work.
We have remaining 36 units of work, but P can finish 37 units in an
hour.

So, he will able to finish 36 units in 2—3 hours.

. Total work will be done in 722—3 hours.

A camp had provisions for 490 soldiers for 65 days. After 15 days,
more soldiers arrived and the remaining provisions lasted for 35 days.
How many soldiers joined the camp?

Qb  (WPSHTOeL 65 HIeTHEnbG 490 alfTaeEpd@l Gurgiomer weflensll
QUT(HETHGT @HHBHOT. 15  BTeTHEHSHSG LIBG, Geud U  aifiTHel
WaTBG  absdHTeo,  aOHHS  wellewsll  GuTheTseTeigl 35
BTeiTdEhHEG WLBE CurgkioTaidTed E(HHHIH 616160, 61HHM6T  AIJTSH6N
(Wwambed GaiThaHeniT?

a. 210 b. 200 c. 180 d. 150
Solution:
It is an inverse proportion.
Camp had provisions for 490 soldiers for 65 days
Provisions is used for 490 soldier for 15 days.
Provisions is remaining for 490 soldiers for 50 days.
If x soldiers joined the camp 490 + x soldiers for 35 days.
The proportion
(490 + x) : 490 :: 50 : 35
Product of the extremes = Product of the means
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30.

(490 + x) x35 = 490x50
(490 +x) = 222

x =700 - 490 = 210
~. 210 soldiers joined the camp.

P alone can do % of a work in 6 days and Q alone can do % of the same

work in 4 days. In how many days working together, will they finish
% of the work?

P areiiueu sefiGuw qn Geusmevuilest %Ll@_dﬂﬁb)u_l 6 mredemad, Q eresLIeUT
Sl 9185 Geuemevuileir % LUGDHenuwl 4 BTeTHemMeid (LIQLILT.  Smeu(Hid
Bmenibhdl DibH Geuemevuies %LI@Q;]GG)U_I THHENET [BT6ITH6I60  (LPIQUILIT?

a. 4 days b. 2 days c. 3 days d. 4% days

Solution:
% of the work is done by I’ in 6 days

~.Full work is done by P in L =6x2=12 days
2

: 43 _
Full work done by Q in 57 = 4x > " 6 days

(P + Q) will finish the whole work in ab days

a+b
(12x6) _ 12x6
(12+6) 18

(P + Q) will finish % of the work in 4 x % =3 days.

=4 days

X alone can do a piece of work in 6 days and Y alone in 8 days. X and
Y understood the work for Rs.4800. With the help of Z, they complete
the work in 3 days. How much in Z’s share?

X eaiuaT H16w @ Geuemevenul 6 BT &6fevd, Y elaileuT HeiGuw
9I8% Gouemevenws 8 mT seflevd @pgrir. X woppd Y oH6wnt Bbhs
Gouamevenws ¥ 4800 Bs@& @Uys Osmewiient. Z eeeufler o salul e,
SIATHT ObFH Couemevenul 3 BTeTH6T60 (PISHHelT 6Talled, GFHTendHUTD Z
BT LM 6T6lel616),”?

a. Rs.900 b. Rs.600 c. Rs.800 d. Rs.1000
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Solution:
X can do the work in 6 days

X’'s 1 day work = %
X’s share for 1 day = %x4800 = Rs. 800

X’s share for 3 days = 3x800 = Rs.2400
Y can complete the work in 8 days

Y’s 1 day work = %
Y’s 1 day share = %x4800 = Rs. 600

Y’s 3 days share = 3x600 = Rs. 1800
(X +Y)’s 3 days share = 2400 + 1800 = Rs. 4200

Remaining money is Z’s share
-. Z's share = 4800 - 4200 = Rs. 600

Time & Work Answer Key
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