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6. TIME VALUE OF MONEY
[

0. The sum of Money received in future is|less valuable then It is
today.

0. RS.100 note given today is More valuable than Rs. 100 note given
a year later due to following reasons:

|
J J J J
Risk liquidity Inflation opportunity
factor Preference cost




(1) INTEREST

I J

SIMPLE COMPOUNP

INTEREST INTEREST
U U

- Interest is calculated — Interest is calculated
Uniformly|on original onlnew Principal| i-¢€
Amount (P+i) every year.

> Here, Principal — Here, Principal keeps
Remains constant on changing every

year.



(A) SIMPLE INTEREST

() ¢.1=1Px¥xt WHERE,
= 06 pal
@A=P+g-L P= Prietiy
¥ = Rate of indendt
@ A - P( |+ xt) (in D((il\(ﬂ)

t = N0 OF Yao

A - Anount




# SHOKTCUTS FOR SIMPLE INTEREST

O 1f'r"is the simple rate of Interest, then Amt becomes
double of itselfinjn = 100 years.

r

€9: Ta how MNany yeorf & Cuw 0f NOACY beCond

double 0F TI+eUf a4 \o/) $I7?

2 A= 1\100 - (00 - \Q Y
8.4 10

D 1f ' is the simple rate of Interest, then Amt becomes
triple of itselt injn = 200 years.
r
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@ 1f a Sum Of Money deposited in a bank becomes A, int, Years
~ and A,in t,years then the Amount deposited initially is |
P= AT, A,




A)=2520 ,:-2 P = Aty Aty

A2 =2%06, t2=5 Ya-¢\ [2600x5 Ot
2300 x2 V-
v = 2000 /? NRE =3 =

H 1 If sum of Money becomes 'n' times in 't' years, then It will become

————

m’ times in (M—' ) X £ Yn¢
n-)

Ly TIf o (o\rain Qv of r\omi 10 dovele in £ yeont Or &
guen Qv P1e INFRAUL | Ta Tow NANY yeam 14 win be
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(B) COMPOUND INTEREST

@ A =P+

Wwent,

@ CI.:?[(\'\—\)(\—\] ‘:}__0\‘\3 N= tXM

100 X e\

M= 00.0f HnU ©1Poundiny
done in & Yeon.

NOTE | : While calculating C.I, we need to adjust Inferest Rate and

time period according to compounding Frequency

(O T+ (onpounaed annvasy,

(@) TF (0npounses fen: -onnany[m=2

@ IFf oaponies Guasteny

M=\ @ T§ (onfounded NONY,
=12
@ T§ (onpounard Ao Yy,
M=y Mm=3¢s.




# SHORTCUTS FORK COMPOUND INTEREST

1) 1f r' is the compound rate of Interest, then Amount becomes

double of Itself in|n= 69 +0.39 yrs
r

€3 Tn what fine P(Mibd, ANt de
becor\e double G+ Lol PO (onp

N QY 4 Q.35
Y

\ = _‘_:’_ X 0.38
la

ofited of Re.12,000 Wil
vid @d anavaiy )

n- %25 \4’\5
+yn, 3 woaw
(o-25%r\12)




2) If ' is the compound rate of Interest, then Amount becomes

Triple of Ifselfin

n= 111444 + 0.39 yrs
r

£4: Tn what Hne potiod, An+ depotited 0+ RE €000 win
beone THIPI ‘at 1S/ P-G (onpounded anavauy )

2 AN - n.vwuv 935
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v

no= UMW 4038
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3) If 4’ is the difference between S.1 and C.l is given for |Z yrs,

such a case P'will be 3-

2
P=dx(100)

(r)*

then ln

e: If tne diffounn beiwen (1 ond {100 & (Ltain
T curt Of nonty atr 5/ Pa £ 2 yLend i T |.50

fiad M G 0F MonLy)

=5 [ 9= ) 5 x|ooo0
s

600




4) If d’ is the difference between S.l and C.l is given for 3 yrs, thenIn
such a case 'P'will be -

3
P=d x (100)

¢ (r+300)

29: 0N what Cum, Will the diffouau derven C1 an
-1 FOM 3 yne &+ b P-a dnovare 4o RE-13.3%)

=) P =13-33x \006000 = 12506

26 X 306

13. 33 x 1000000
—36 - 306 =




# EFFECTIVE RATE OF INTEREST  (S(1#00053 ) Poinape

— Annval Compound Interest rate is called as nominal Interest rate_

— But, If Interest is compounded More than once i.e twice, Quarterly,

monthly then the Actuval Z Of Interest per year is called effective ra’re
OF Interest.

Tricks to calculate effective Rate of Interest : @

0] If Half-yearly: J I SNSISY |00Q 100 = Effecnw Rrate.

200 2 Hhod

O IF Quarterly: R+ o0 Q— 100 = Effectve Rare.

oo ¥ find




D ¢ prreianon Py = v Cl-w®

= (L-%¢/)) xv

no-of _
i F¢ ) Sotef valg

fuz fv of Ao

V= original valee of fAscet

Y = N0k of Aafm('?(lmn
N = N\l hai



# Relationship between present valve and future valuve

> A=7 (|H)r‘ waee | A = Accuvulares valve |
e vawe/ Qyn Dye

- | P = A

a— P = Pnetear Yalve/
|+i) i CASH vALve/ PHincpl

eg: Rs. 5000 deposited foday @ 10% Pa for 3 years will amount to ?

> A=¢ (\«H)"3
= $000 (\')

A -FCess




# Annuity

- when a fixed amount OF money is Invested for a
OF time, It is said to be annuity.

Regular

Interval

€3: Anil Invested Rs.8,000 every Half-Yearly @ 10% p.a for 3 years.

e

J N2
Ordinary annvity/annuity reqular lvmmedia’re annuity/Annuity
v " v
Payment is made payment is Made

at the|"end"

at the'beginning’




- Annuity can be calculla’red 0f

PRESENT VALUE m

J
Money's[Todays|worth Money's future Worth
€31: Baak |oan gq: Sinking XY
TAve Nt L.

# SOME NOTATIONS

© A stands for Accumulated value.

&) 'C' Stands for Amount Invested every monthly/ Quarterly/
Half-yearly / yearly.

@' stands for Interest rate as per plan.

@'m' stands for no. of times interest is given in a year.

6)'n stands for Total no. of times Inferest to be given in tenure.




Formulas:
1) Future value of ordinary annuity (FVA):
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# SINKING FUNP

— Money required for|future

purpose.

4

Veposit is done
only once

J
sinking fund = Sum due (A)

A=P(|+i)"_‘

J
Peposit is done
Regularly for a
specific period
(Annuity)

, J
Qi ij fuad = f-v-a

Fva-= _;_[mn*u]
|




# BANK LOAN TAKEN

| J
If Repaid in IF Repaid in
! oraoon
d 4
Loon Takea = Printipad (P) ~ Loda Taken =f.v-A
=A fvAa=c =10 M
_ T r




# APPLICATION OF PRESENT VALUE

@, Capital Expenditure (Investment decision)

— It Means purchasing an asset today in anticipation OF benefits
which would flow across the life OF the Investment.

x4 IF the Pv of cash Inflows is greater than Pv OF the cash outflows,
then the decision should be in favour of Investment.

Eg: Machine A costs Rs. 10,000 and has a useful life of 8 years.
Machine B Costs Rs. 8000 and has a useful life of 6 Years.
Suppose, Machine A generated an annual savings OF Rs.2000
and Machine B generated an annval savings OF Rs. 1800.
Assuming time valuve of money is 107 Pa, which Machine

is Preferable 7



O] LeAsine 1B

- It is alfinancial arrangement|under which the owner of the assets
allows the user of the asset to the use the asset For a defined period
of time for a consideration payable over a given period of time.

Eg: A company is considering proposal of purchasing a Machine either
by Making full payment OF Rs. 4000 Or by leasing it for 4 years at an
annual rate of Rs. 12%0. Which course of Action is preferable, IF the
Company Can borrow money @ 14% p.a compounded annvally?

> Wn - 1250 (1= €)™ ") [ A yawe = 4000

0-14 . IvB < carn vave

= & 36v2.1Y4 *OLEALTan 18
PREFERARLE -




3PERPETVITY Joto wing POIPOHitY = f_g

— |t is an annvity in which the periodic payment or receipts begin on
a fixed date and continve Indefinitely or perpetually.

fva = ¢ NOTE: Both fAyrent ana Tarowr
,- WK thould bl 6ddutied
6 (LOMQING +0 tCwanl.

(52) | Determine the present'value of perpetuity ¥ 10 per month for infinite period at an effective

rate of interest of 14% p.a.?
(a) 657 (b) X757 (c) 857 (d) X957

¢=120 (Yorn) PNa = \20 _[esy
1= 01y 0-1Y




4. VALUATION OF BOND

— A bond is a debt security in which the company issuing it owes the
holder a debt and is obliged to repay the principal and Interest.

= |[ToRMuLA |- |Valve OF bond = P.v 0F + f.v of NG FuAity

Intenu t valve
J 1 ™> Rl ahen
VSE Punt USE (\+i) X@m.of
hr
NoTe : Syppose pond 0F & (560 1S = =
Natned Qr Psaivn of \of. then tn MINPHY by
Priaciol valie S04 AANWN o & Priacipod

o o & \100




9. RATE OF RETURN

nominal rate of Real Rate Of
Return Return

— Inflation is considered

-~ Inflation is lgnored

- [FORMvLA ~ TS
NRR = Psetent valve 0F _ Qwiginal valwe of \—o |+ NRR — 1] %100
Tav dt+amnt Tavunund X0 \+ IR
Dati{ined Vol 0f Twesrent N




6. Compounded Annual growth Rate modellCAGR]

- It Measures growth rate over the period Of time.

> HoRnulfh f0R (ALIVLATLAN (AR

. CNnd . vlYiIAn
(AR =] yalve O+ ¥we €nd é‘cw baeﬂ,:\“’ - | X voo.
Vale at e beginning

eq: | YEAR | 2013 [ 2o 2015 | 20tk | 2ol
e RevenvE oo (20 \6o 2lo 280

(A\‘"\":(2$0] " o ' X 100 = 25-,:'_‘s/‘
\0 06







8. SEQUENCE AND SERIES

— A Sequence is ajcollection|of numbers arranged in a definite order
and Obtained in succession according to some definite rule.

EXAMPLE:
1)1,2,34,5 ..
1) 1,357 9.
3)2,%5812...
4) 39,27 81...

)] PROGRESSION :

— A sequence that follows a |sp.eciﬁc Patterns are called progressions.

Ex: 24,6,8,10 ... , 39,27 81 ...




(€)1 TYPES OF PROGRESSION
I

4 L
ARITHMETIC GEOMETRIC HARMONIC
PROGRESSION PROGRESSION PROGRESSION

(AP) (6.P) (HP)

v l
Cow{,mon Difference  Common Ratio Reciprocal of
is constant (C.d) is constant (r) AP

. Not in
syllabus



@. ARITHMETIC PROGRESSIONS (AP): -

— when the|Difference/ between every 2 consecutive terms is
constant, The Sequence is called A. P,

EG: 25,7 9,11 ...is a sequence of AP,

— THE first term is denoted by a (f,), common difference is denoted by
d' and THE last term is denoted by “(ta)

= |Common difference (d) =t -1, _,

= |GENERAL SEQUENCE OF A.P
a,a+d,a+2d,a+3d.... a+(n-1)d

> n"" TERM Formula tc= a¥vUd
ta=at-1d"7 |4 aeed




# PROPERTIES OF A.P

— IF 't" ta t3 ... - ta are terms in AP then

() tite b2tk t3ek . taldk Qnein A7 [Cd=d

@ Lk K tik . .. tak g N AP Cd =Kd
t

®—"t—llt—g B e tl\ QN 1)) A‘? p ('l‘=é_
S K %







=> IF Sy is known and t is to be obtained, then use formula

® [ty = a-tan eq:

# TERMS IN A.P

tg:gg——g,_

@ 3TERMSINA.P: a-d, a, atd
@ 4 TERMS IN A.P: a-3d, a-d, a*d, a*3d.

(3)5 TERMS IN AP : a2d, a-d, a, a*d, a*2d.

"

93 = €] &2 X2

£3 = 5 x 3

ti = €3 -5,




# SHORT TRICKS

@ T Mt

@ T t¢ -

X¢

@If $p =

@If— Q b C One denac in AP, dhes

= O tq then |[tmrng =0

,@tIF tp =@ t@ =f +he

o, se=r,

_*)l(

2b - A+ ¢

‘tva -\ &nd SY& -

(e
2

ty = Q+P—-X

“ |3pra =

-(Pte)
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CONCEPT of A'M/ sid O0nd H M

(D) ARithnetic Mean (An) - The OURBO “ A" ¢ Caia 40

¢ AN berwen 0 and b e 81’\[(!\ bj
A=04D
2

C—— | T+ ‘0 AN 0O Tnloiled behwen & Gnd b Hw (W of




@ mEONeTRu MEAN  (wim) = T aynror " ie (ada
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Permutations & combinations

® o1 =)

@ A1 = 0 (a-1) (a-2) (n-3).. ... 3.2.1
@ “P\, =0 (a-1) (a-2) (0n-3) ... Ln-(¥-1))

@ ‘\f,( - 0 |' n> /$ Q’O‘O‘\YM

(h-%)1 /

€ My = !
® ", =n



n= 0°p
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Differential Calculus
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