UNIT

BUSINESS MATHEMATICS

» Profit and Loss
P Discount
» Business Partnership

After completion of this unit, the students will be able to:

» Know the:
« Cost price (CP) as the price, an article is purchased for.
« Selling price (SP) as the price, an article is sold for.

» Identify the following relations regarding profit (when SP>CP):

» Profit=SP—- CP, « SP = Profit + CP, « CP = S5P— Profit,
Profit i CP x Profit% 100 + Profit % 100 x SP
« Profit%= x100, o Profit=————, o SP=CPx| — .|, o« CPz—m—o—,
CP 100 100 100 + Profit %
» Identify the following relations regarding loss (when SP<CP): ; :
« Loss=CP-SP, « SP=CP - Loss, « CP=Loss +SP,’
Loss CP x Loss % 100 — Loss %5 100 x SP
s Loss%= x100, = eiLoss=—————, = el SE=CE X | e R R e
CP : 100 o 100 100 — Loss %

» Solve real life problems involving profit and loss. :
» Recognize marked price (MP) or list price of an article.

» Identify the following relations regarding discount:
¢ Discount=MP-SP, " « SP=MP— Discount,

Discount 100'— Discount %6 i 100x SP :
« Discount %= — x 100, o SP2MPx| ———— [} + MP=——, | :
© MP 100 b 100 ~ Discount%
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| 3.1 PROFITAND LOSS.

i Traders purchase and sell goods and services. The traders may earn
g - profit or incur losses. We use arithmetic to calculate cost of goods
purchased and profit or loss incurred by traders.

In order to calculate costs, profit and loss, in our daily life, we use

arithmetics. This is being done by purchasing some articles from
different shops every day.

3.1.1 Cost Price and Selling Price

The price at which a particular item is purchased by shopkeepers is
called the cost price. It is denoted by AGPY: :

i, The price at which an article is sold out to the customer by the
} - shopkeeper is called the selling price. Selling price is denoted by “SP”.

3.1.2 Profit

If the selling price of an article is greater than its cost price, then the
profitis earned. Profit is denoted by “P”. The following mathematical

relations exist between profit, selling price, cost price and profit
percentage. ; '

Profit = Selling Price — Cost Price
P=SP-CP
SP=P+CP
Profit% = 2100 = profirie CEXBrofit%
A P 100
| | w. % Here SP= Profit + CP :
— TS ey b ; ' g o
= f M CPxPomt%
f e T :
S SP = cpx(____.___P"’ﬁ‘%”OU)
' : | 100 '
' : D 100
Waradis ICP = SPxi|——f
R [IQQ-meﬁ:.%]_

o=

Wot for Saie-PESRP
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EXAMPLE =1
A bicycle was purchased for Rs.3450 and sold for Rs. 3850

Find the profit percentage.
SOLUTION:

CP of thebicycle = Rs.3450 | =

SP of the bicycle = Rs. 3850 | e
Therefore, Proﬁt =iSP=CP AL ‘< St
= Rs.3850~Rs.3450 -

= Rs.400 - (s

P‘.»-oﬁr%=(___’°’°ﬂ"‘mo)% BRRY
A : :

3 (400):100)%
3450 ) -

= 11.59% ~ 1156%

EXAMPLE-2 ' mma Vs
A trader earns a profit of 20 % by selling a chau;sfof__ 5.2700.
Find the cost price of the chair.
SOLUTION:  Let the cost price of the chair be Rs.100.
Then profit = Rs.20 (i.e. 20%)
Hence SP=CP+ P
Therefore SP = 100 + 20 =




'sﬂi_. u

8 (w100, ) o
100+ Profit%

B __m,.[_-’.‘LJxmo

100+ 20
L 1002700
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have the follov'iﬁna Tbﬂnu'lg'tq find cost price
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EXAMPLE-4 e QB .f?

If the selling price of 10 articles is equa! to the cost pncer of 11 _ -
articles. Find the profit percentage. : GARAGR o
SOLUTION: Let the cost price of each article be Rel. IR T

~ Then cost price of 10 articles = Rs.10 LE

Then cost price of 11 articles = Rs.11 e ”;

SP of 10 articles = CP of 11 articles -

Therefore, selling price of 10 articles = Rs.11 e

Profit = SP—CP | %

Therefore, _ Proﬁt' = Rs.(11-10) = Re.l : :

Profit
t x 100 | %
o= [ cP ) S

} s
Profit% = | —x100 |% |
e 2 [-’OX : J s ‘ wr-.mxaz- ,.q

. LA 0o, AeE e *“'m uﬁ;.:b)r.ﬂﬁ'
ExAMPLE 5 . TN A A 'y | } c‘;‘ .:f‘;'t‘“\ ’i:yh _I TG )

By selling 100 oranges, a vendor gains the sellmg m‘i .,
20 oranges. Find the profit percentage.

SOLUTION: Let the cost price of each orange be Re,;
Now SP of 100 oranges = C!Pof] 0 orar
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s. 650 at a profit of 30%.

% and the cost price is CP.
P = 100% SP
100+ profit %

~_ 100x650
100+30

~_ 65000

——

130

1 shopkeeper sells a room heater for
ost price. Find his profit percentage.
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Therefore, - CP = Rs.1800, SP = Rs.2100
Profit = Rs.(2100-1800) = Rs.300

Praﬁt%=(-}:-x100)% gl |
\CP i i
i ) . ; : UL G :
pmﬁ,%.-.[”" xm)% A

. 1800 : 3 ". 3t

_ = 16.66%
-Thus, Profit% = 16.67 %
EXAMPLE-8

A shopkeeper bought 100 hockey balls for Rs 40 e:
20 of them at a proﬁt of 5%. At what pmﬂt pe cer



, desired SP of 80balls = Rs.(4800—840)
: '_'.i: N CLEEREY RN : R.93960
CPof 80 balls = Rs.(40x80)

e Ll = Rs.3200
' requxred gainon 80 balls Rs.(3960 - 3200)
A | S R76D

5 _' fes. Profit 760
Required % x100 |% =
(Reagigediprofi) = [ P ] [3200

~_(760),
-

()

23.75%

x 1 00]/

W e e

1 1T

TR 110

P et e S —————— Tt 101 | B0l B




EXAMPLE-1 ) e
Daniyal buys 6 sweets at a rupee and sells them, 8 sweets :

for a rupee. Find his loss percentage.
.SOLUTION: L.C.M of 6 and 8 is 24.

Let us suppose that Daniyél buys 24 sweegs

CP of 24 sweets = Rs{ éx?.df) = Rs.4

SP of 24 sweets = R.s.[ éx?f!) = Rs.3

Loss = CP-SP ‘ g e -
=Rs.(4-3) =Re.l : '
. N -3 (MRS S
Thus, Loss %6 = ——x 100 i EYOKY & oo =
ey e ecR
v = -I-xIOO =25 %N IS BTl | o ‘ ‘ aT
el TR - e

EXAMPLE-2 -
A shopkeeper sold two radios at Rs. 1020 each On one he £ AL
gains 20% and on another he loses 20%. '_' o e
How much does he gain or lose in the whole ransaction?,.
SOLUTION:  In case of first radio: LT

SP = Rs.1020, Praf t = 20% '

Thamfom, CP = R"‘ lij:."”""'..'



= Rs. 2125

: _'al' sale pnce of both the radios = Rs. (1020x2)

B = R 2040
e transction = Rs.(2125 - 2040)
= = Rs.85

Thus, La.s_'s.% = [285

X 100) %
125

A S
Loss % = 4%

Proﬁt %+1 00)

i;
1
!
!
!
i
i
!
3
i
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EXAMPLE-4 A
A boy bought a book for Rs. 575 and sold it for Rs. 320. What 4
was his loss percentage? :
SOLUTION:  CP of the book = Rs.575
SP of the book = Rs.320 HOITUGS
Loss = CP-SP i
= Rs.(575-320)
= Rs. 255
Loss percentage = ( Ioss. x1 00) % -
( cost price -
‘= [ﬁ x1 00]
375
{
=|—=x100 -
[115 ] 3
= 51 . ao] 6 = 4434%

3.14 Reul Life Prohlems

In our daily Ilfe when we go to the market to purchase different sort of
items like books, cloth, grocery, ready-made garments, electronics etc
we experience about CP, SP, Profit and Loss. M
SR Vnilltm Y g
Let us consider the following examples for thls purpose. "
£33 -'-' - "'\‘ ﬁ‘ﬂﬁﬁ‘ -?3’8‘% I
EXAMPLE-1 : : v
he sell it to get a proﬁt of 15%? o ey
SOLUTION: Let the cost pdoa is Rs 100 :
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g a shirt for Rs. 960, the shopkeeper lost 20%.
hat’-.'p'nt:e should he sell to get 35% profit?
Let CP=Rs. 100
Loss = - Rs. 20

SP = Rs.(100 - 20)

= Rs.80
Bl when, RssothenCP= 00

e L
s - A
S

i i S B i i e s e 0 b Wt g

Again let

Profit 35%

when,CP = Re.l

when,CP = Rs.1200
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E XERCISE 3.1

2-

3-

5.

7-

(v) SP=Rs. 100, Profit = ’;h -

Find the SP, when

(1) CP=Rs. 950, Profit=10% (ii)) CP=Rs. 1540, Loss = 5%

(iii) CP = Rs. 9600, Profit= 10 % (iv) CP=Rs. 126000, Loss = 5%
(v) CP=Rs. 480, Profit=3%  (vi) CP=Rs. 760,Loss =4%

Haris purchased a car for Rs.248000 and spent Rs. 12000 on its
denting and painting. He sold that at a profit of 5 %. What did the
customer-pay to Haris?” '

Find the CP, when

(i) SP=Rs. 672, Profit=5% (i) SP=Rs. 851 Loss=8%

(iii) SP = Rs. 1755, Profit=]2—=%  (iv}) SP=Rs. 2640 Loss =12 %

A shop-keeper gains a profit of 7% by selling a dinner set for
Rs.3852. If he sells it for Rs.4050, find his profit percentage.

The selling price of /2 articles is equal to the cost price of 15
articles. Find profit percentage.

Find the cost price, if a fan is sold for Rs.1470, to get. a profit 1 th
of its cost price. 6

A man sold an almirah at a profit of 7_;.%, had he sold it for
Rs.209, he would have lost 2%, For how much the man purchased it?
Three chairs. are purchased at Rs.450 each. One of these is sold at a

loss of 10 %. At what price should the other two be sold soasto
gain 20 / on the whole transaction? -




! —Marlaed Price — Sale Price.
=MP - SP

sisn . dh
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3.2.3 Real Life Problems . | NiAXD -
EXAMPLE-1 Qs sEaaek

The marked price of a toy is Rs.750 and 2% d:scount is oﬂ’arad on
cash payment. What cash payment one should pay for thgﬁtfqg_b

SOLUTION:
Marked price of the toy = Rs.750, D:scount rate = 2%

Discount = (Discount % x MP)= Rs.(mxm)'

= Rs1S
SP MP - D:scount .
SP = Rs.(750-15) = Rs.735
Thus Rs. 735 should be paid to purchase the toy. indhol

o

EXAMPLE-2
An article is sold for Rs.1000 after allowing a disoount&oﬂ%%*aﬁ&i

~.the marked price. Find its marked price. a0 :m: worle i

s D), W
SOLUTION:  Let the marked price be Rs.100 mom,ﬂ, mw#

Discount allowec( on It 79/ of Rs 100




'CP be Rs.100
MP Rs. (100 + 20)

-RSIZO

S D) - 10
0'/- Rs.120 = —
. of ]mxIZO

Discount = Rs.12
‘SP = Rs.(120-12)
= Rs.108

BUSINESS MATHEMATICS

':uage .- (S'P (‘ P)% = (mf‘s' 100)%,
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EXAMPLE-5 -
During January sales, a departmental store oﬁers a disoount
of 10% on marked prices. What is the purchase price of a M X g
dinner set with marked price as Rs. 84502 0 :
SOLUTION: Discount of 10% on a MP of Rs. 8450
= MPx10% BLA -
_ s450x 0. - - oo iRk T
100 wesontroonty Loy sl
= Rs.845 4 0o e o W
Purchase hPrfce = Marked Price — Discount --_I_;:lf
= Rs.(8450-845) ;
i O L
= Rs.7605 Rbaeivlo. 1
- _ Y 1 baiE uﬁ'r' " ;
EXAMPLE-6 \niinasjen mw

A bicycle dealer offers a discount of i 0"«” and still makes ami i e

profit of 26%. What is the actual cost of a bicycle, ¥ m};;’;’ fr d.fq
7]

marked price as Rs. 840 ? Bt A tﬁm# ﬁ

SOLUTION:  MP = Rs. 840 .
Discount = 10% pr= Rs,
SP = Rs.(840—-84) = .

v & M s
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EXERCISE - 3.2

i v

E : i,

frl

t l3:-

T

& 5

& ;
4

1- Fin'dtheselllng price, when,

'What percentage dlSCOUﬂt is betng allowed?

: Them arked price of a book is Rs.480. The shopkeeper offers a

(i) MP=Rs. 728, Discount=6%
(i) MP=Rs. 2760, Discount=35 %
(i) MP = Rs. 395.75, Discount =8 %

Find the marked price when,
(1) SP=Rs.515.20, Discount =8 %
(ii) SP=Rs.858, Discount=12 %
(iii) SP=Rs. 2400, D;:scoan'r'= 4%

The marked pnce of a ceiling fan is Rs.720. It is sold for Rs. 684

The marhed price of washmg machlne is Rs.3640. During sale season
it is sold for.Rs 3367. Find the discount percentage

o7
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3.3.1 BUSINESS PARTNERSHIP

An association of two or more persons to carl& on a busi_hé;srfor the
purpose of making profit is called partnership. Partnership can be
classified in two types, Simple Partnership and Compound Partnership.

When capital of partners is invested for the same length of time, the
partnership is called simple. In such cases, profit or loss is distributed in
proportion to the amount of capital invested by each partner.

When the capital of partners whether equal or unequal are invested for
different lengths of time, the partnership is called compound. In such
cases, profit or loss is distributed in accordence with the products of the
capital and the periods of their investments.

-3 3.2 Profit among the Partners

In the following examples we show, how the prof t among the partners is
distributed. _

EXAMPLE-1
Aslam, Anwar and Akram earned a profit of Rs.2,50,000 from a

business. If their investments in the business are of ratio 4:7:14
respectively. Find the profit of each.

SOLUTION: Given ratios = 4:7:14
Sum of the ratios = 4+7+14
= 2h)
Profit earned = Rs. 2,50,000

Profit earned by Aslam = % x 2,50,000 = Rs. 40,000
Profit eamed by Anwar = 375 x2,50,000= Rs.70, 000

Profit earned by Akram = -;—;x 2,50,000=Rs. 1,40,000

EXAMPLE-2
The shares of three partners in a business are in the ratio 2:3:5.
If they suffered a loss of Rs. 10, 00,000 in the business, what was the
share of each individual in the loss incurred? : :

SOLUTION: - Given ratios = 2:3:5
Sum of the ratios = 2+3j|-_5
=10




BUSINESS MATHEMATICS

aﬁm hoider E x10,00,000 = Rs. 300,000

,.'l'ng by Ju the L.C.AM of 2.3 and 3)
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3rd share = Rs.3720x£-
: 31
= Rs.120x6
= Rs.720 . 1R .
Check: Rs.1800 + Rs.1200 + Rs.720 = Rs.3720

EXAMPLE-4

Jamila and Alia enter into partnership and their shares are in
the ratio of 1 1 . After 4 months, Jam:la w:thdmws half of her

53 .
capital and after 8 months more, a profit of Rs 500 is divided. o .

What .is Jamila’s share of profit?

SOLUTION:  Ratidof Profii e 51 R ; i

2.3 00, 3§

They must put their capital in the same ratio. If Jamila puts _'"”,
Rs.300, then Alia puts Rs.200. After 4 months Jamila withdraws ~ *
half of her capital. AT

After & months profit earned = Rs.500

Jamila's investment for 4 months =300x4

- =Rs.200

- Jamila's mvestment for the next 8 months - ;x(300)x8




= —
1 s
St e EXAMPLE-5

Umer and Ali purchased a plot with an investment of
Rs. 3,00,000 and Rs.5,00,000 respectively. On selling the plot they
got a profit of Rs. 2,20,000. Find the share of each in profit.

Umer Ali
: invested . invested
SOLUTION: , 3,00,000 : 5,00,000-
Boexy;
Ratio of profit - 3.5
- Sum of the ratios = 3+5 = §
Total profit = Rs. 2,20,000
- Umer's sharg in profit = 2'2(;000 x3
= 27500x 3
= Rs. 82,500
- Ali's share in profit = 2’2(;000 X
= 27500x 5
= Rs. 1,37,500

i:xsmsz _33

" 1- Distribute Rs. 200,000 as a profit in a bUSIness regarding three

persons, if their shares are in the ratio 3:2:5.

2- !f Ali, Daniyal and Abdullah earned 15 % profit agaunst an
investment of Rs. 750,000. Find the profit of each if their shares
are in the ratio 2:3;5 .

;‘ "

=7 | 3- Distribute Rs. 720 as proﬁt amongst three people, so that thelr
=5 I sharesareintherat(njdl.‘i 3
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4- Three persons invested an amount of Rs. 3,000,000 in a business

with shares ratio 2:3:7. They earned a profit of Rs. 600,000.
If they are interested to wind up their business, what amount

every share holder would get?

5- Three members of a firm distribute the profit Rs. 67,200 among
themselvesinthe ratio 2:3:7. Whatis the biggest share of the profit?

6- A sum of money is divided among three persons, 4,8 and C in the
ratio 10:7:5 respectively. If “B” gets Rs. 14 more than “C”. How
much will “4” get and what is the total sum of money?

Review Exercise-3

1- Encircle the correct answet.
i. Profit is earned when:

(a SP=CP () SP<CP (¢ SP>CP (d) none of these
ii. Loss is there when:

(@ SP=CP (b) SP<CP (c) SP=MP (@ SP>CP
iti. Profit % = ? where SP > CP

B w2200

CP
0, 100x SP
© CP x profit % (d) -
100 100+ profit %
ivv. SP=7 \r"vherib'f'> CP o mo*-"mﬁ’%)xcp
_ (@) Profir— C 100
; CP xloss %
l (c) CP-— Loss (d) T
v. CP=? | i
iGOxSIf’ Z (b) loss—SP e
!00+p:'vﬂl : v 10 discountc 1005 SN ST =
(¢) MP + discount A (@ — R a7 A woiDl &
—_—

_lot for Sale-PESHP




I,

ii.

iil.

| iv.

g B B T A
v i

s’

11+

Fill in the blanks.

The price a‘t' which a particular item is purchased is called
The price at which an article is sold out is called
When SP > CP, CP=SP -7

When SP. < CP. Loss % =

100x SP
?

MP =

A shoi;keeper gains a profit of 8% by selling a washing machine for
Rs.12000.|fhesellsitfor Rs. 10,500, find hisloss percentage.

Ifthere is a 70% discount on marked price of a television and still

makes a profit of 5%. If it is sold in marked price, what is profit
percentage?

Distribute Rs.33,000as a profitinabusiness regardmg three persons,

*iftheirsharesareintheratio 3-5-3.

Three members of a firm distribute the profit amounting
Rs.1,44,000 among themselves in the 3:4:5.

. () Whatiis the biggest share of the profit?
(i) What is the smallest share of the profit?

s P } A7 sum

The price at which a particular item is purchased is called cost
price. It is denoted by “CP”.

The price at which an article is sold out is called the sale price-
 Itis denoted by “SP" : f

~ If the selling price of an amcle is greater than its cost price,
- thenthec pﬁargn these twos the profi eamed itis denoted
: o 2

n _a[;icle is less than its cost price, then
two is the loss, Itis denoted by “L”.

—
I___-
|—




