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Returns, Growth ang
Depreciation

INTRODUCTION

Most of us invest money in different schemes and expect returns from it. There are
companies in the market which attract people to invest in their investment plans. We must ey, I;1an
the investment based on our financial needs. The return on investment helps us choose thz l;ate
investment plan across different investment options. In this chapter, we shall learn to CalCuleSt
rate of return, nominal rate of return, effective rate of return, compound annual growth rate a?:;
depreciation.

RETURN ON INVESTMENT (ROI)

Return on investment is used to measure the efficiency of an investment or to know the efficiency
of a number of investments. Return on investment directly measure the amount of return on 3
particular investment relative to the investment cost. It is expressed as the ratio

ROI= Net proﬁt/ loss
Cost of investment
Or, ROI= Current value of investment — Cost of investment .

Cost of investment

It can also be expressed as a percentage, then it is termed as rate of return.

Rate of return is the gain or loss of an investment over a certain period of time. Rate of return
can be calculated by using the formula

Net pl"Oflt/ loss 100
Cost of investment

Rate of return =

Current value of investment — Cost of investment « 100

Or, rate of return = -
Cost of investment

Rate of return shows us the profitability of our investment. Rate of return may be positive
or negative. If rate of return is negative, it means we are in loss and if rate of return is positive, it

means we are in profit.

ILLUSTRATIVE EXAMPLES

Example 1. A man invests T9600 on 100 shares at X80. If the company pays him 18% dividend, find his
rate of return.
Solution. Cost of investment = Y9600

Market value of one share =380

Number of shares bought = % =120
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Total dividend earned by map = No. of shares x rate of dividend x face value of one share

=¥(120x 18 .
(120 x == x100) =2160
So, rate of return = 2160

—

9600 * 100% = 22,59,

pxample 2. A person has an initig] iy,

vestment o 50000 in an i tment plan. After 2 years it has ¢rown
to T60000. Find his rate of return. d T R it 8

Solution. Given current valye of iInvestment — T60000
Cost of investment = 50000

_ 60000 - 50000
Rate of return = \W X 1000/0 =20%

$essceen

Investment in share mgy
astock is held for one year,

ket involveg the re

then the rate of re

Rate of return = Rll(ﬂ;lﬁ
P

-------------------------------------------------

turn can be calculated as

dividend. At the end
one share = 10

Number of shares bought = ___?5:0_00 -
80

Annual dividend earned = No. of shares x rate of dividend x face value of one share

=650 x 1_26 x 100 = 25200,
As Mr Parekh sells his shares at a premium of 320
So, market value of one share =100 + 220 = 7120
~. The selling value of 650 shares = 120 x 650 = T78000.
Here, P =%52000, D, = %5200, P, = 278000.

D; +(P; - Py) _ 5200 + (78000 - 52000)
Rate of return = %;0 x 100% = W— x 100%
_ 31200

= x 100% = 60%
52000

............................................................................

NOMINAL RATE OF RETURN

Nominal rate of return is the total amount of money ealjned by an investment without considering
various expenses such as taxes, legal fees, inflation etc. If isthebasic return offered by the investment
So, all thepformulae we have learnt in this chapter till now are the formulae o calculating the
nominal rate of return.

btracting the various expenses from the tota
can be calculated by su . ¢ tota
The achl":il rat;-‘i ;f f: ::;:ﬁvely less than nominal rate of return. The calculation, of actual rate of
money earned, w \

return is beyond the scope of this book.
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10.

EXERCISE 13.1

......................................................................................
........

-----
ALY

. Aperson invests ¥10000 in 10% X100 shares of a company available at a premium of R25.Fing

his rate of return.

. A man invests 22500 in 50 shares available at 10% discount. If the dividend Paid by the

company is 12%, calculate his rate of return.

A person invested 200000 in a fund for one year. At the end of the year, the investment .

worth ¥216000. Calculate his rate of return. as
Mitul invested ¥3,50,000 in a fund. At the end of the year the value of the fund is ¥4 37 500
What is the nominal rate of interest, if the market price is same at the end of the year? it

Salmaan invests a sum of money in Y50 shares paying 10% dividend quoted at 20% discount
If his annual dividend is Y600, calculate his rate of return from the investment, '

A man invests a sum of money in X100 shares paying 15% dividend quoted at 20% Premium

If his annual dividend is ¥540, calculate the rate of return on his investment. '
Mr Satendra holds 1500, ¥100 shares of a company paying 15% dividend annually quoted at
30% premium. Calculate rate of return on his investment.

%100 shares of a company are sold at a discount of Z20. If the return on the investment is 15%,
find the rate of dividend declared.

A company declared a dividend of 14%. Find the market value of ¥50 shares, if the return on
the investment was 10%.

Mrs Gupta invested ¥16500 on 100 shares at a premium of ¥10 paying 15% dividend. At the
end of the year, she sells the shares at a premium of ¥20. Find her rate of return.

11. Mr Verma invested 18000 on ¥100 shares at a discount of ¥25 paying 12% dividend. At the
end of the year, he sells the shares at a discgunt of %10. Find his rate of return.
Answers 4 i {issond Sevtarte e wrlia)
1. 8% 2. 13% % 3. 8% 4.25%  5.125% 6. 125%
7. 11 {3- % 8. 12% 9. 270 10. 22%/ 11. 36%

EFFECTIVE RATE OF RETURN
Effective rate of return is the real rate of return generated by an investment when all factors effecting
returns are considered. These factors are as follows: -

(i)

(1)

612

Price at which the investment is done.

The rate of return is effected by the price at which the investment is done. If an investor
purchases shares/stocks at less than face value of the shares, then the effective rate of return
increases and if the investor purchases shares/stocks at more than face value of the shares
then the effective rate of return decreases. i

For example, if a 8% bond of face value ¥1000 is purchased at ¥800, then actual rate of return
will be 10%. On the other hand, if 8% bond of face value Y1000 is purchased at ¥1050, then
actual rate of return will be 7.62% (approx.)

Stated or declared interest rate.
The rate of return is indirectly effected by the stated or declared interest rate. The effect is

seen only when compounding is done more than once in a year. If the compounding is not
done then actual rate of return is same as the stated or declared rate.

For example, consider an amount of 10000 invested at 4% interest compounded quarterly.
So, the amount at the end of one year =¥10000 (1.01)4 = ¥10406. This is equivalent to interest

of 4.96‘70 compounded annually because 10000 (1.0406) = ¥10406. In the above example
effective rate is 4.06%.
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The formula of calculating the effective rate is

p
r
EffeCﬁve rate of return (per rupee) = [1 + ] s

100p
where r = annual rate of interest

p = number of COompoundin

g1in a year.
If interest is compounded Continugy

sly, then
.V
i — | -1
;ﬂ{(“mop]

100p 1700
s (e L -1
P [ IOOp)

effective rate of returnp, (per Iupee)

I

]

T
Asp— o,

100 — 0.

So, effective rate of return (pey rupee)

r

100p 1700
: r r
= lim ||14_" -1
100p

r

1

=100 _ 1 { lim(1+ x)x =
x—0

Effective rate of feturn (per Tupee)

€ ~=1, where 105
Bl vLustrATIVE EXAMPLE
Example 1. Fipg the effective rate which ig €quivalent to g stateq rate of 6%, Compounded semzannually
Solution. Given, r=6%p.a.
P =2 half years.
2
So, effective rate (per Tupee) = (1 + ?60—0) -1= (1.03)2 -1
= (1.0609) - 1 = 0.0609

Hence, the effective rate = (0.0609) x 100% = 6.09%

Example 2. Mr Dinesh has two investment options eithe;‘l 100? per_armum COMpoundeq SE’miannuaIly
or 9.8% ver annum compounded quarterly. Whic Option g better for My Bl esh? it
(1.0245)4 = 1.1017.

Solution. Fjpst option. Given r = 10% P-a., p=2half years

2
10 — 2
S0, effective rate (per rupee) = (1 K ;05} ~1 = 005R-
=1.1025-1=0.1025
Thus, effective rate = (0.1025) x 100% = 10.25%
Second option, Givenr=9.8%p.a., P =4 quarters
Returns, Growth and Depreciation 613
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4
So, effective rate (per rupee) = (1 + 410%) -1 =(1.0245)4 -1

=1.1017-1=0.1017
Thus, effective rate = 0.1017 x 100% = 10.17%
Hence, the first option is better for Mr Dinesh.

Example 3. Mr X took a loan of 2000 for 6 months. Lender deducts 200 as interest while lend;

the effective rate of interest charged by lender. ng. Find
Solution. Since the moneylender deducted ¥200 while lending a loan of %2000 for ¢ Months
therefore, ¥200 can be treated as interest on ¥1800 for 6 months. ’

So, interest rate per 6 months = ICLLEN

2
Effective rate of interest (per rupee) = (1 + %) =l

=100, 4 - 1934561
81

=0.2346
Hence, effective rate = (0.2346) x 100% = 23.46%
Example 4. Find the effective rate of return equivalent to a nominal rate of 6% per annum compounded
(i) quarterly (if) continuously. (Given (1.015)* = 1.06136 and *% = 1.06183)
Solution. (i) Givenr = 6% p.a.
p = 4 quarters.

4
So, effective rate (per rupee) = (1 + 74%) -1=(1.015)*-1

=1.06136 — 1 = 0.06136 = 0.0614
Hence, effective rate = 0.0614 x 100% = 6.14%
(i) Givenr =6% p.a.

: 6
=—=0.06
So, i 100

When compounded continuously, then
effective rate (per rupee) = ¢/ —1=¢006 -1

=1.06183 -1 =0.06183 = 0.0618
Hence, effective rate = 0.0618 x 100% = 6.18%

COMPOUND ANNUAL GROWTH RATE (CAGR)

Suppose Rahul invested 100000 in the stocks of a company for 5 years. The value of his investment
at the end of each year is given below:

Year 1 ¥108000
Year 2 387000
Year 3 395000
Year 4 3104000
| Year5 117000
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Rahul wants to know a steady anny,] growth rate of his investment .. on average what annual

te of return he is getting on his investment. This steady annual growth rate is called compound
. ual growth rate abbreviated as CAGR.

Compound annual growth rate is 4 measure of an i
| i i o v b ; ; average yearly growth of an investment over

The formula for calculating CAGR

can be obtaj ; i
" baveleamtiniEes dams Obtained from the compound interest formula which

A=P(1+i)" or FV = PV.(1+ i
E.V. = Future /Fina] value of an investment

P.V. = Present/ Beginning value of an investment
r

"= Too’ T =Tate of interest Per rupee p.a.

where

n = number of years,

E.V.
— 1 7
So, PV (1 +q4)n

1
2 1
. EV =
= 1+i= ("-)" SDi= (L.V.\)"
P.V. P.V. 1

where, i = compound annua] growth rate

1
So, CAGR = (F—‘L) -1,
PV

Final value of the investment = 332000
Number of years = 5

1

1
AATEIN 32000)3_ e
So, CAGR = (ﬁ‘) 1= (20000 1=(6p -1

1
Let x = (1.6)5

a1 | =

1 - .2041 = 0.04082
= — 10 16 - x0
= logx= ¢ log

—  x = antilog 0.04082 = 1.098
So, CAGR =1.098-1= 0.098 3
Hence, CAGR = 0.098 x 100% = 9.8%

] ac
Example 6. Vikas invested Y1000 11 @ stock of @ company for 6 years. The valye of his investment at the
end of each year is given below:

Year 2 Year 3 Year 4

1 Year 5
Year

Year 6
800
211000 211500 213000 11 X12200 214000

Calculate CAGR of his investment.
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Solution. Given PV, = 10000, R.V. = %14000 n=

1
_ (14000 \¢ &
So, CAGR = (W)6 ~1=(1.4)6 -1

1
Let x = (1.4)6
= logx=

= logx=0.0244

= Xx=antilog 0.0244

= x=1.058

CAGR =1.058-1=0.058

Hence, CAGR = 0.058 x 100% = 5.8%

Example 7. Suppose a person invested 15000

he has invested the amount.

1 1
g log14= i 0.1461 = 0.02435

. in a mutual
redemption was T25000. If CAGR for this inves fund and the valye

tment is 8.88%.

<

6 years,

of investment at the ti
e
Calculate the numper of years for Which

Solution. Given PV, = 15000, EV. = 25000, CAGR = 8.88%

1
n

FV
CAGR% = || =" _
(P.V.) o i

1
25000 \,,

= 883=||=—|"—
(15000) 1] x100

1
= 0.0888 + 1= (1.667)n

1
= 1.0888 = (1.667)n

Taking logarithm on both sides, we get

log 1.0888 = %log 1.667

_ log1.667 0.2219
log1.089 0.0370

=5.99 i.e. 6 years.

Difference between Average Annual Growth Rate (AAGR) and Compound Annual

Growth Rate (CAGR)

Average annual growthrate (AAGR) | Compound annual growth rate (CAGR)

AAGR is the average annualized return of an
investment.

CAGR is compounded annual return of an
investment.

AAGR is calculated by taking arithmetic mean of
series of returns.

CAGR is calculated by using the final and
beginning value of an investment.

AAGR is linear measure that does not account for
the effects of compounding.

CAGR describes the effect of compounding, It
smoothens out the volatile nature of year by year
growth/decay rates and provides more accurate
results.
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USE OF COMPOUND ANNUAL GROWTH RATE
CAGR can be used to

(1) calculate .
i i trand communicate the average growth of a single investment.
onstrat :
€and compare the performance of investment advisors.
(iff) compare the historica] returns of

stocks with bonds or with a savings account.

- EXERCISE 13,2

1.

10.

sses
-------------------------
vee

-------
®eesvvoe ®4c00000000s ®ececossvesvsssssss

quarterly. [Use (1.02)4 - 1.0824?1 which is equivalent to a stated rate of 8% compounded

Find the declareq rate of return

effective rate of return. [Use (1.06)1(}32};?(;;%2?1 o S R Squivalent to 6%

I 1 i

[Given that : (1.00833)12 = 1.1047]

Find th : _ (CBSE 2022 Term II)
u(:) e e.ffectlve rate offet'um equivalent to declared rate of 12% compounded
semiannually  (ji) quarterly (iti) monthly (iv) '
[Use (1.06)2 = v) continuously

1.1236, (1.03)4 = 1.1255 and (1.01)12 = 1,1268, (0.12 — 1.1275]
Mrs Renu has two investment options 8.4%
compounded semiannually. Which option is bett

[Use (1.007)!2 = 1.0873, (1.0425)2 1.0868]

P-2. compounded monthly or 8.5% pa.
er for Mrs Renu?

[Use (1.04)2 = 1.0816 and (1.01875)% = 1. 0771]

Mrs \./andan‘a invested ¥35000 in a shares of a company and reinvested the earnings every
year in buying the shares of the same company. At the end of 5 years, the value of shares
Increased to ¥56000. Calculate the compound annual growth rate of her investment.

Mr Mohan invested 5000 in a fund at the beginning of year 2018 and by the end of year 2018
his investment was worth Z9000. Next year market crashed and he lost 3000 and ending up
with I6000 at the end of year 2019. Next year i.e. 2020 he gained ¥4500 and ending up with
10500 at the end of the year. Find CAGR of his investment.

Bhandari invested 310000 in a portfolio with return given below:
From April 1, 2012 to March 31, 2013 portfolio grew to 12000
From April 1, 2013 to March 31, 2014 portfolio grew to ¥12500
From April 1, 2014 to March 31, 2015 portfolio grew to 13800
On March 31, 2016 the portfolio ended with ¥18000.

Calculate the compound annual growth rate of portfolio.

Mr Tripathi invested ¥10000 in a company’s fund. His yearly investment values are shown
in the table given below:

Year e 0 1 2 3

Amount (in%) | 10000 13000 11000 9400

Calculate CAGR of his investment.
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11. Mr Kumar has invested ¥20000 in year 2014 for 5
ears. If C ;
out to be 11.84%. What will be the end balance? ) HGR forithag Investment turn,
ed

12. Mr Naresh has bought 200 shares of city look co
: : mpany at ¥100 each i
them he has.recewed 30000 which accounts for 22.47% CAGR a(?al m12015. e Sellin
years for which he was holding the shares. griciate the numy,, f
0

13. A start-up company invested ¥ 3,00,000 in shares for 5 years. The value of th;
S inv

was ¥ 3,50,000 at the end of second year, X 3,80,000 at the end of third year ang €Stmen
on

the final value stood at ¥ 4,50,000. Calculate the compound Maturj
Y, . Ann hlr
the investment. P el Grot Rate (CAGR)?;;
1
[Given that : (1.5)5 = 1.084]
(CB
SE 2022 Terp 1
Answers
1. 8.24% 2. 5.92% 3. 10.47%
4. (1? 12.36% (i) 12.55% (ii1) 12.68% (iv) 12.75% 5. compounded monthly
6. First option 7. 9.8% 8. 28% 9. 15.8% 10. -2.05% 11. 33500
12. 2 years 13. 8.4%
DEPRECIATION

Depre.ciation is defined as the reduction of original cost of a fixed asset such as buildings, furniture,
machinery, vehicles etc. over a period of time due to wear and tear. Original cost is the total price
at which the asset was purchased.

The time period in which an asset is expected to be functional and fit for purpose is called
useful life. It is generally measured in years.

The value of a depreciable asset at the end of its useful life is called scrap value or salvage
value or depreciated value.

Book value. Book value of an asset at a given date is the original value of the asset minus the
accumulated depreciation at that date.

Methods of Computing Depreciation
There are several methods of computing depreciation. The most common methods are given

below:
(i) Linear method or straight line method
(ii) Declining balance method or written down value method
(iii) Sum of years digits method
(iv) Units of production method
Here, we shall learn linear method of depreciation, declining balance method of depreciation

and sum of years digit method.

(i) Linear or Straight Line Method

The linear or straight line depreciation method is the simplest and most widely used method. In
this method, the value of an asset is reduced uniformly over each period until it reaches to its scrap
or salvage value. The formula of calculating annual depreciation by linear method is given below:

Original cost of an asset — Scrap value
Useful life of asset in years '

Annual depreciation =

618 Applied Mathematics-XII



ILLUSTRATIVE EXAMPLES

------------------- *sssan
.o
LEE TN ®essessssassssesese sesecee sesese secassscssssanne seesonnsnssessnnnd

Examp.le LA 'machline costing 50000 has a useful life of 4 years. The estimated scrap value is ¥10000.
Using straight line method, find the annyal depreciation.

golution. Given original cost of machine = 350000
Scrap value of machine = 10000
Useful life = 4 years

. Annual depreciation = 20000~ 10000 _ 40000 _ 10000
4 4

Hence, annual depreciation is 210000,

example 2. The annual depreciation o

) .. f a car is 30000. If the 1 15 is 50000,
find the original cost of the car using linear method. f the scrap value of the car after 15 years is

Solution. Given annual depreciation = 230000
Scrap value of car = ¥50000
Useful life = 15 years

Let the original cost of the car be TC, then using

annual depreciation = original cost - scrap value
useful life rwe get

30000 = <= 50000
15

= C-50000 = 450000
= C=450000 + 50000 = 500000.
Hence, the original cost of the car was Z500000.

Example 3. A dining table costing X36000 has a useful life of 15 years. If annual depreciation is T2000, find
its scrap value using linear method.

Solution. Given original cost of dining table = 36000
Useful life = 15 years

Annual depreciation = ¥2000
Let the scrap value of the dining table be S, then using

original cost — scrap value

annual depreciation = soful life

, we get

36000 - S
15

= 30000 = 36000 - S =S = 6000
Hence, the scrap value of dining table is I6000.

2000 =

EXERCISE 13.3

-------------------------- 008 08000000000000000000000880000PrPsssssssssssssssssssssssssoannsasacsnanerecsl
e

1. A piece of equipment that costs ¥25000 has an estimated useful life of 8 years and Y0 scrap
value. Find the annual depreciation using linear method.

2. A machine costing Z30000 is expected to have a useful life of 13 years and a final scrap value
of 24000. Find the annual depreciation charge using straight line method.

3. An asset the life of which is estimated to be 8 years costs ¥80000. If annual depreciation is
9000, find its scrap value using linear method.

4. A vehicle costing T900000 has a scrap value of ¥270000. If annual depreciation charge is
Z70000, find its useful life in years.
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alue of ¥22500 after 15 years of its purchase. If the annual
e

500, find its original cost using linear method.
ile phone for ¥ 30,000. The mobile phone is estimateq toh
&1\1 3

an of 3 years. Using the linear depreciation methg, d, ﬁnd‘; 2 seryy,

5. Amachine has ascrap \% :
| ' reciag:
charge is I8 e

6. Abhay bought a mob

value of ¥ 3000 after a sp
value of the mobile phone at the end of 2 years. (CBSE 2022 re b(x,k
B erm | )
Answers i :
'lt l!:B 1:2!5 :ll ‘!:Z()()() :3. ‘ri;()()() 41. S’ j"i‘l]r!’ !i; =!ﬁl iy ‘5 arl ‘
50000 : T,

(ii) Declining Balance Method or Written Down Value Method

Declining balance method is one of the most common method used by companies, Thi
also known as reducing balance method. A fixed percentage of depreciation is calculate‘;met
to the depreciated value of an asset at the end of the previous year, which does not re e

hOd i s
}] )(e

< ar
111a111 C(n1sta]]t

but keeps on reducing every year.
The formula of calculating the depreciated value or scrap value of an asset is given be]
e ow:

S=P1-i*

where S = Depreciated or scrap value of an asset
P = Present value of an asset
i= ﬁ , r = constant rate of depreciation

n = number of years.

ILLUSTRATIVE EXAMPLE

00000080000 000800000000000000c000000000R00000 O EIIIIY,
------
-----
-----
veuy
"y

eeeecco0ssccccnnsscccsaneneeessss

Example 1. The value of a machine purchased two years ago, depreciates at the annual rate of 10%, Ifits
present value is 397200, find

(i) its value after 3 years.
(ii) its value when it was purchased.

Solution. Given P =397200, 7 = 10% p-a.

i= 10 -1
100
(i) Value after 3 years = present value (1-0.1)3

= 97200 x (0.9)3 = 97200 x 0.729

=%70858.80
(i) Present value = value 2 years ago x (1-0.1)2
— 97200 = value 2 years ago x (0.9)

= value 2 years ago = ?90751)0 =<120000

Example 2. The cost of a washing machine depreciates by X720 during the second year and by 648 during
the third year. Calculate:
(i) the rate of depreciation per annum.
(ii) the original cost of the machine.
(iii) the value of the machine at the end of third year.

Solution. (i) Let the original cost of the washing machine be TP and the rate of depreciationb
p-a. Then the value of machine (in %) after one year, two years and 3 years are P(1 - i), P(1-1)

e 1%

and P(1 - i)? respectively, where i =
100
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According to given

P(L-i)-pq - i)2

. =7zoandP(1-i)2-P(1—i)3=648
= Pg —O-(1-4) 2 720 and P(1 - j)2 [1-(1-i)] = 648
= -1)i=
i) i =720 =) and  pa-2e il
(1-1)2i = 648 (
Dividing (2) by (1), we get
1-i= &8 =3
720 :1"=E
: 9
:>l=1—~=>i=i -
10 10~ 10 =15
= r=10

Hence, the rate of depreciation = 10%

pa.
.. SR |
P e 1
(i1) Putting i 10 M equation (1), we get

1 1

P(l__. —_— =
10)x T =720
:> Px i —

100 720 = P = 8000

Hence, the original cost of the machine = Z§((Q

(iii) The value of machine at the end of thirg year =P(1 - j)3

3
= 8000 (1 x %) = 8000 (0.9)3

= 8000 x 0.729 = 5832
Hence, the value of machine at the end of third year = 25832,

Example 3. The value of a car depreciates by 12.5% every year. By what percent will the valye of the car
decrease after 3 years?

Solution. Let the present value of the car be %P, then
100
3 3
1 7
-*(1-3) -*(3)

3
7 343 169
Decrease in the value of car = P—P(g) = P[l —m} =Px T

3
value of the car after 3 years = P(1 - i)3 = P(l 12'5)
=P

Percentage decrease in the value of the car after 3 years

P _
(Mxm)% %XIOO %

Present value

_169x25% _ 4225, _ 45 1 o
128 128 128

(iii) Sum of the Years Digit Method

In this method, the fraction of the asset to be depreciated each year is obtained by putting the digits
of the years 'm,reverse order over the sum of the years digits. A greater fraction of the cost of the
asset is depreciated in the earlier years of the life of the asset.
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Example 4. An asset costing 10000 is expected to have a useful life of 4 years and a scrap value of zero, Fin,
the annual depreciation charge using the sum of the years digits method.

Solution. Given that original cost of an asset = 210000, useful life = 4 years.

Sum of the years digits = 1+2+3+4=10.
The annual depreciation charged each year is determined by putting the digits of the year in
er the sum of the years digits i.e. 10.

Depreciation Schedule

reverse order oV

s Digit of the year in | Fraction of the asset Annual  Accumulated
i reverse order to be depreciated | depreciation (in%) depreciation (in 9 |
4
1 4 AL 4 10000 = 4000 4000
10 10
|
3
2 3 = 3 10000 = 3000 7000
10 10
O, e ]
2 2 9000
3 2 — -~ x 10000 = 2000
10 10
o e
1
4 1 = L 10000 = 1000 10000
10 10 J_‘_”_’_}

llllllllllllll seoe -o..coo-'.oq'oooa--uoo-----o'lccco-ousuoaao..--o---oo-c.taocnto

- EXERCISE 13.4
1 ; p-a. Find the total

. The cost of a mobile phone is 9000. Its value depreciates at the rate of 5%

depreciation in its value at the end of 2 years.

2. Dinesh purchases a washing machine for 724000. The val
rate of 5% p.a. Calculate its value after 3 years.

3. Rahul purchased an old scooter for Z16000. If the cost of the
to 14440, find the rate of depreciation.

4. The cost of a car purchased 2 years ago,
present worth is ¥315600, find:

(i) its purchase price (ii) its value after 3 years.

5. A machine costing T50000 depreciates at a constant rate of 8% p.a. If the estimated useful life

of the machine is 10 years, determine its scrap value (Use log table).

6. The cost of a machine depreciating by %722 during the third year and by ¥685.90 during the

fourth year. Calculate
(i) the rate of depreciation per annum.
(i) the original cost of the machine.
(iii) the scrap value of the machine, if the estimated useful life is 20 years. (Use log tables)

7. A piece of machinery costing 225000 is expected to have a useful life of 4 years and a
scrap value of zero. Find the annual depreciation charge using the sum of the years digits

ue of machine is depreciating at the

scooter after 2 years depreciates

depreciates at the rate of 20% every year. If its

method.
Answers ;
1. 387750 2. 320577 3 S%pa 4 ()T93125 (i) 76158720
G ok 5' 121725 6. (i) 5% P:a (li) nmqg (ﬁaﬁmsw i [B e Ry : 5 "  4
;‘«if-,‘:?: %10000, T7500, T5000, T2500 . ;,:“T:A"fv*- A PR e e ‘ L il
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- MULTIPLE CHOICE QUESTIONS

------------------
"""""""
fene

LY L TR

(\(,m‘ct A L NN R ] IEE R RN I EERE R EENN] LR N NN NN AR RN N NN
& “_"sw"fm m the given four options in questions (1 to 12):
1. Y100 shares of a company are se

the rate of return i lling at ¥80. If the company is paying a dividend of 12%, then

(@) 10% (b) 12%
2. Suman purchased 4000
dividend of 100/0,

@) 8%

Choose the

() 15% (d) 18%

shares of 2100 each at a premium of ¥25. If company declares a
then her rate of return is

(b) 10% (©) 12% d) 15%
3. Rohan invested f300000 i o ( ) 0'
worth ¥327000. Rohan’s ratae f;ﬁ‘: t‘f\;)rrnhizo years. At the end of two years the investment was
(a) 6% (b) 79
. ° () 8% (d) 9%
4. Vanshika investeq 135000 o
n 10 . . —
end of the year she sells the shareg asth ares at a discount of ¥10 paying 12% dividend. At the

(@) 35.56% a premium of 320, her rate of return is

(b) 46.67%

5. The effective rate of (c) 54.46% (d) 58.67%
semiannually is return, which is equivalent to 5 declared rate of 12% compounded
6 T}(:le) ;lj()%d P i © 1236% (d) 1254%
ared rate of return . . ) ) o
effective rate of return, is compounded Semuannually which is equivalent to 10.25%,
(a) 10.1370 (®) 10.05% @) 109% b S
7. A persorcli m\;ested 180000 in a mutual fund in year 2016, If the value of mutual fund
e 10 222000 in year 2020, then compound annual growth rate of his investment is
[use (1.25)1/4 = 1.057)
(a) 5.7% (b) 10.57% © 57% (@ tineobihese

8. An asset costing ¥15000 is ex

pected to have a useful life of 5 vears. If
is ¥3000, then annual deprec years. 1t scrap value of the asset

iation charge is

(a) %3000 (b) %2400 (c) %2800 (d) %3600
9. A machine costing ¥C would reduce to 10000 in 7 years. If annual depreciation charge is
10000, then the value of C is
(a) 80000 (b) 70000 (c) 60000 (d) none of these

10. A vehicle costing ¥125000 has scrap value of ¥25000. If annual depreciation charge is ¥12500,
then useful life of the vehicle is

(a) 4 years (b) 6 years (c) 8years (d) 10 years
11. A newspaper printing machine costs ¥4,80,000 and estimated scrap value of 25000 at the
end of its useful life of 10 years. What is its annual depreciation as per linear method?

(a) %4550 (b) ¥45,500 (c) 50,500 (d) 61,500

12. An investment of ¥10,000 becomes 60,000 in 4 years, then the CAGR (compound annual

growth rate) is given by
@ Yo-1 ) Yo+1 © (%6 -1)x100 (@ (46 +1)x 100
100 100
Answers
L (o 2. (a) 3. (d) 4. (b) 5. (¢) 6. () 7. (a)
8. (b) 9. () 10. (¢) 11. (b) 12. (¢)
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Assertio

These tvpe of
Statement 118 called Assertion (A)a
and choose the correct answer from the

n-Reason Type Questions (Solved)

questions consist of two Statements.
nd Statement 11 is called Reason (R) Read the given St
; 4 : ateme
options given below: s carefully

true and Statement 11 is the correct explanation of Statement |

(a) Both the Statements are
and Statement 11 is not the correct explanation of Statement |

(b) Both the Statements are true
(c) Statement [ is true, Statement 11 is false.
(d) Statement I is false, Statement 1T is true.
: Statemen.t I: A man inv.ests 225000 in 100 shares available at %125, If the dividend paid by th
company is 10%, then his rate of return is 8%. ¢

Statement II: Rate of return = M x 100.
cost of investment

9. Statement I: Effective rate of return equivalent to a declared rate of 10% compounded quarterly is
10.38%. Given ((1.025)* = 1.1038)

' 4
Statement II: Effective rate of return = [1 4 7({0_)
p

where r = annual rate of interest and p = number of compounding in a year.

3. Statement I: If the nominal rate of interest is 12.5% and the inflation is 2%, then the effective rate
of interest is 10.5%
Statement II: If the interest is calculated only at the end of an year,
same as the nominal rate of interest.

4. Statement I: Mr Mishra invested 250,000 in a fund in year 2
in year 2020 is 275000, then compound annual growth rate

(Given (1.5)1° = 1.0845) i
Statement Il: CAGR = (51)" 1,
PV.

lue of a machine depreciated by ¥290 during th
per annum is 20%.

the effective rate of interest is

015. If the value of the fund
of his investment is 8.45%.

5. Statement I: If the va ird year and by X232 during

fourth year, then rate of depreciation
Statement II: Depreciated value = P(1-1)"

where P = Present value; i= _"'_ r=constant rate of depreciation and n = number of years.

Solutions to Asée&rfibiiﬁ%&sﬁﬁ»;ﬁhé Questions

624

1. Market value of one share = Z125

Cost of investment = Z25000

. Number of shares bought = -2%—(5)9- = 200.

Dividend declared by the company = 10%
It means dividend earned on each ghare = 10 x ;—8% =7%10.

So, dividend earned on 200 shares = (10 x 200) = %2000

. Rate of return = . x 100% = 8%
25000

. Statement I is true.
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Also, Statement 1 1S true and

. Option (a) is the correct

answer,
Givenr = 10%,

P=4 {1 year = 4 quarters)

100p 400

. =(L025) -1 -11038-1 = 0.1038
.. Effective rate of return =

(0.1038) x 100% = 10.38%
~. Statement | i true, ! e
Statement [ is false.
~- Option (c) is the correct answer.
. Effective rate =

Nominal Tate - inflation

=125, _ 2% = 1059,
- Statement | is trye.

Also, Statement Iis trye and
Statement I i not the ¢g
. Option (b) is the co
Given, present value

final valye of

TTect explanation of Statement L.
Trect answer.
of investment = 50000,

investment = 375000,
number of years (n) = 5.

1 1
So, CAGR = (F_V_) 1= (_750‘_10)3 g
P.V. 50000
=(5)/5-1=10845_71- 0.0845.
Hence, CAGR = (0.0845) x 1002, - 8.45%
.. Statement I is true.

Also, Statement 1T is true and

Statement II is the correct explanation of Statement .
~. Option (a) is the correct answer.

- Let the original cost of the machine be ZP and

the rate of depreciation be 7%
value of the machine after one year, two years,

P-a., then the
three years and four years are P(

1-1), P(1-4)2,
P(1 - 1)® and P(1 - i)* respectively, where i = T(’E.
According to given,
P(1-1)?-P(1-i?=290and P(1-i)3-P(1-i)* =23
= PA-i?[1-(1-9)]=2%and P(1-i®[1-(1-1)] =232
-3 ;_
= P(1-i)2i=290 (1) and  P(1-ip . i=23 )
Dividing (2) by (1), we get
. 232 . 4 . 1
1_l=56:>1_l—§:>1 5
r _lor=20
—_—-=rr= .
= 005

Hence, the rate of depreciation = 20% p.a.
~. Statement I is true.
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Also, Statement 11 is true and

Statement IT is the correct explanation of Statement |,
- Option (a) is the correct answer.

Assertion-Reason Type Questions (Unsolved)

These type of questions consist of two Statements.

Statement I is called Assertion (A) and Statement I1 is called Reason (R). Read the given 5
carefully and choose the correct answer from the options given below: g1ven Statemengg

(@) Both the Statements are true and Statement II is the correct explanation of Statement |

(b) Both the Statements are true and Statement II is not the correct explanation of Statement |
(c) Statement I is true, Statement II is false. '

(d) Statement [ is false, Statement 11 is true.

1. Statement I: A person invested 10000 in a fund for one
investment was worth 10500, then rate of return is 5%.

Statement II: Rate of return = — et Profit/loss
Cost of investment

year. If at the end of the year, the

x 100.

Stat.ement I Mr Verma took a loan of T4000 for 6 months. Lender deducts 2500 as interest
while lending. The effective rate of interest is 30% p-a.

Statement II: Effective rate of interest = (1 + 2%.0

Statement I: The declared rate of return compounded semi-annually is 8% which is equivalent
to 8.16% p.a. effective rate of return.

2
) -1 payable half yearly

2
Statement II: Effective rate of interest = (1 + ﬁ) payable half-yearly.

4. Statement I: A sofaset costing T40000 has a useful life of 10 years. If annual depreciation is
3500, then its scrap value using linear method is ¥6000.
Statement II: The formula of calculating annual depreciation by linear method is

original cost-scrap value

TN
annual depreciatio useful 11 T'yeRs

5. Statement I: Nominal rate of return is the total amount of money earned by an investment
without considering various expenses.

Statement II: Actual rate of return can be calculated by subtracting the various expenses
from the total money earned.

6. Statement I: Compound annual growth rate (CAGR) is calculated by the final and beginning
value of an investment.

Statement II: Compound annual growth rate (CAGR) describes the effect of compounding.

Answers
1 () 2. (d) 3. (o) 4. (d) 5. (b) 6. (b)
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