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Mathematics of Finance
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Introduction
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Mathematics of finance and its importance in morden business study

4B FPI efSBIA SRR T AT FHRA, SR 8 HoF© JrCaa I3 ey, o1 oo @i
S Wi Frae agrar cw@ wedw R fofes @ afifes “mfe g w4 =1 o W
fFe afers (Mathematics of finance) 3 =37 |

iy e FrEE wdEe e dfiten ewe: e TRRENE 29, Sig afswiiter ¢ egfex
THACT PEACT TSICOH P O AR THFe sifeicen wwpg I cvicacr | R Frare azeem
(@ SRS T 2RI FHRA 67, Foaas aag F&va, R ¢ TR FhRa Topiv oFea wd=me
sfores IR wefRR | facy Sz sfdces wwg SCeb= ST el

>, ¥eaw ol fadimet: o ¥e el sfRecem 5l Mol w2 et =Ry i eraren cFa wdEm sfores
IR T 2 A |

R. &g FrEw: R fraites @ [Kfoy eweem M4 (tF TR0 Tex 58 EbtTr &y epgriyees
IS e ¥ ey wace sz Afdres wa=e wHfRe |

0. ST JAGA: T P efSHIta s8Iy e F ol Fea [foq w2l o a1 =1 | @:
Yol ARTATGS O, (i O, M fogioi walde Sy | o wrfe @R [ S0 =69,
fea sifmrel F© 23 SOy Mo oy e aifires 92 40 =7 |

8. &P N AR JgrFifen e fsfme wda T +f<fee 2R, ©R @ [ @
¥ T WAL= (Cash in flow) &FS P R F17 TAE (A7 (73 | W7 “ifelces Fa= T
AFS A SAfroT F 4T A |

€. CRIE 8 TR /R (R O FICH 7 EReeR ov@ SR &+l work* J0ed FHRes
T8 S oifired =R FAT = |

Y. I ¥ et Freas [foq Serm 353, Yorm ¢ SRIfia™ CrRIead 9, AR CRIEs 39, 2gfs
=R (Fae LR Afred Ao T Ty A1 I |

q, FIEFA YR T [0 9F I=0a GHIEFIR A Vo 97 CFCQ & A IEPAT 0 T/ (IRR s
S oS TS =0 AT |

b. IR ¢ AN JPNT (@ 79 @07 efopimz [, wdoge 8 T fraes v wdiwms
TSR IR TR | OF AR ¢ I FPIEF CFa T Hfires 1 927 AfRefFe =7 |

BTG o T 538



JREC TS i SR TIfFS aifers

97 I (Interest): TXF (@I GTE I ARSI A1 G WOET AT I (Principal) 6T Sfofze @ o
oz e ere [fc S o7 T 41 A1 AfCd A1 FRY FTHR & @ NG QWi FCE oI
3 (Interest) I = | AHRE® I HMBSIT SRS TN FARE HIL e T4 & | @: &fs @5
I *ICT (Yearly), &S & ST (*ITF (Half-yearly), &fs @& SRT (<3 (Monthly) | ST 8 W (B
TAPE (Amount) I = | &fS GFF AT T I W GR PIER SJHATeCE qvd =9 (Rate of
interest) <11 22 | W Y2 A | I2A:

S. T 9w 1 YT (Simple interest) . S&Rgi& 3@ A [AFT (Compound interest)

S. FEE 97 4 I (Simple interest): T (@ FfE A1 AfSD ok (@1 TfE A1 efdig 96 2Twe
Aol T Y G *TS HACATE Q2 0 (T S AT TAT A7 I T, O/ AIFS FTLCN T4 dng
Y T W T | UG A T (I AP W R AN R A | RG] AFS T A
(Principal Value) 3T =3 |

r

T |, | =PV xn| —
T * (100)

@, 31T 317 (Simple Interest) = | 3=« (Principal Value)=P or PV

TR (Time) =n Cs R (Rate of Interest) = r% =ﬁ

iR “Afasie (Future Value), FV=PV + |

TRIZ 1: 8% FET AW (NI: SN AR 10,000 BT 10 AT G {0 AR IS (A @2l IR |
10 I=F AT Gz ST ACEF ANOCF PO Gl I eae of ey e | spiee A oy e |
A QT (ST T,

=74 (Principal Value)=P or PV =10,000 51T, 3% (Time) = n =10 I=4, At ¥ r = 8% :%
ST S, S % A A, | = Pn(ﬁj =10,000x10x% — 8,000 51T
SR , AR “Afse (Future Value): FV = PV + | =10,000 + 8,000 = 18,000 51=st

T sm 8,000 BIFT WR @RI 18,000 BI=FT |

Trigge 2: A @IN 9T Fier 0 zre T 2fwe Bl 49 I 6% e qw 5 I-I A7 YW AP
39,000 BT ISy eaw | AW (@9 @ e (56 20 F© Il 41K A =
FA: QA , AP« (Future Value), FV = 39,000 B

SR n= 5, 0N R r= 6% = %,Waﬂﬁw PV ey S50 =03 | W %P, 4 PV = x BIpl

ST S, EV =PV +1 =PV + PV xn| —— | =PvI14+n/
100 100

= X x {1+ 5x (ij} — 39,000 [¥1 IF1C]
100

=X X {1+ i} =39,000
10
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=X % {E} = 39,000
10

.. X =39,000 x 10 = 30,000
13

fesfa sfa o @ T (e 4w Feafeee, 30,000 Bl |

BRI 3: 129 3 v 40,000 PR O IR0 0 AP 78,400 51T =0 o fefyy 350 |

FANY: QLT AR 2 (Future Value), FV = 78,400 i

P AR PV= 40,000 BT, SR T = 12% = % g n forey 4% =3 |

SR A, FV =PV 4+ 1 =PV + PVn| — | =PV{1+n| ——
100 100

= 78,400 = 40,000{1+ n(%j} [w= 3fica]

=78,400 = 40,000{ 25+3n }

78,400

=25+3n= x25=49
40000

=>3n=49-25

24
SN=—=
3

oA, el sy 83=7 |

TWiege 4: WS I, SIS I97 76 20O 15000 B0 e @7el F0 | 7 27 2K TR e g SO
IRCF 24450 BT AL FET | (T SCF I (ACF ST T AT 0 Al 7ol FAET?

SAY: G2, <% (Principal Value) = PV=15,000 51t

AP AR (Future Value), FV = 24450 5=, 315 n = 7, 9 9 r e Faco =63 |

S G, FV = PV + | = PV + PV xn(ﬁjz Pv{1+n(Lj}

100
= 24450 = 1500001+ 7 ——
100

:1+7(Lj_ 24450 _ 163

100) 15000 100
=7 L = @ -1
100) 100
r\ 163-100
= |== 7"
100 ) 100x7
© 63x100

r= =
100 x 7
TSR, TAFAG 9 Yo FIE W NCHF ILF Aot AR Feafe |
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THIRAS 5: (: OIS 3FE GFe (o7 | fof I *12ta @fo F16 @7 Face o+ | fof 48 W™
Gy 9% I L SR 1S g =CS 10,00,000 BT et @zl Feae | Fofe @i wieT effs ffers T Gt
CF AW T ©f 97 F2e |

SRYI: G=ITA T4 PV= 10,00,000 BIAT, 57 n=48 Wot= % _ 4%, R T %= 9% =%

ST, | :PV><n><r=10,00,000x4x%=3,60,000

12 e fsfey #Afesir Faca 3,60,000 5r=p
HSAR, (T S 74T &f M7 elfs Fers I ewid Fa639  3,60,000 +12 = 30,000 5=t

bErg@ A A0 AT 4T bergf@ae (Compound Interest or Compounding): ¥(NI@ &S S
BIIR o2 T IR AT IR WSS R TARS W AT A AW 4T = AR v@gfm
S (Compound Interest) I 2 | SF (@ “iafe 1 Afew @ Wﬁﬁ AnS 99T [GIRIE BCS
WQW%WNWWW‘T (Compounding) <=1 =7 |

b YT e v =T, S o A SR JAE, FV =PV (L+r)

A, Sergfad ¢F0q i JeT= FV  SI=%T <1 3F=1= P or PV,

TP AN GFP WP S [P =1 I (IRH) =n

ISR, bR =T (Compound Interest) Cl = FV —PV

I20d GSIHFE T A1 97 @A (Compounding more frequently than annually): 5t8 ST i
b3 (SR | 58 @ M AT T Drgadac IR0 GFIHFARNE Al F1 2O A0 | IR I
7 e FACE F6T =7 Multi-Period Compounding 1€ Multi-Period Compounding-& m @Rt fofee st

mn
T AT | T4 GFIREIE 97 W[ 1 2 ©4F @ F@fs 3989 T4 = FV = PV X (1 +%)
T, @ 41 1= P or PV,?{C@Q‘RF:r%:ﬁ I (ILA) = n I 5 TR =m

TArze 6: War%4ﬁmmm%miz,ooom3wmgﬂmmﬁmﬁ®
A |

ST @, SR AT, PV =12000 5%, 95 A G5 PR T W:r:4%:%ﬂ?‘<
T N =33=F
ST e, SR Y CFE g TV = PV (1+r)"

3 3
- FV =PV(1+r)"=12000| 1+ 4] 12000 104
100 100

=12000x — x—x— =
50 50 50 5x5x5

3
_ 12000( 52) 52 52 52 _12x52x52x52 _ 16?;296 _13498.37

. 7@ YF1=13498.37 BT
-~ 5@ I Cl =FV-PV= (13498.37-12000) BT =1498.37 B1Rl
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Twrgd 7: 10,000 GBI TR 5% R W 4 IR G 0T 1 R0 b YAIPT GR ET JA
o<t & |
5 1

SAI: QT , =& PV =10,000 GBIl , 07 =19, r=5%:m:2_0 MR n =4 924,
SN S, 5@ AT = FV = PV (1+r)"

1)
=>FV = 10,000(1+ —j
20

4
= FV =10,000 21
20

= FV =10,000(1.05)"

=FV =10,000%1.2155=12155
IO, B@ﬁw (Compound Interest) Cl= FV — PV =12,155-10,000 = 2155 G

r
T M, | =PV xnx| —
T * X(lOOj
@It , 1 (Principal Value) = P or PV =10,000 518, 31 (Time) = n = 4 I24
5 1

S =S (Rate of interest) = r% =$ = =100"20 7 v (Simple Interest) = | <% a0 =03 |

1 S, 5 9, | = PV Lj
SRR S, 3, XnX(100
= | =1o,ooox4x(2ioj:2000 -3 9, | = 2000 Gt

AR, e bergfa JAPICI = 2155 BIpl W=k 371 3, | = 2000 G1hl
G TR G bR (Multiperiod Compounding):

ARG PIZ© I IR DY@ IRAT ™
6 ST w4-qfET v L2 go=m=2399 rY"
5 FV_PV(1+E)
4 N A SOt bR 12 gp=m= o
2  T=m=3T FV—PV(1+%)
3 WP SeA LI b 12 qm=m=439= "
3 FV—PV[1+ZJ
- 12 _ _ 6n
2 ST o fawire sagfa 12 pr=m = 6 1 FV:PV(“EJ
12 _ _ 12n
1 37 o e s L2t =m=129m FV:PV[“lrzj
365 _ _ 52n
1 SR &R MRS S 7%_m_52w FV—PV(1+5r2j
gfome 1 RIIRS At vergim 365 for = m = 3653 Ev Pv(1+ r j“*""
: _ -
365
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TwIRR 8: AP 49 2T derga YIPI 2500 BIFIR 3 TR0 et IR Sergia 3w ez wepey 79
(i) 7 9263 1 [ A =T (i) 9 IR 4 IR O =0 (i) I I=ed @Al 0T (ARl =0 |
SAL: (i) QLI , S PV =2500 Bl

4 1

T, =A% == T =3IA
100 25

3
S e, arg@ @ = FV = PV (1+1)" :2500[1+2—15j

3
FV = 2500 x (1+ %) — 2500 x1.1249 = 2812.16 51

IR @S 91 dergim e Cl = FV — PV =2812.16 — 2500 = 312.16 Gr<hl

(i) 9T, PR P V=250051<, r=4%=%=2i5=0.04,mn =3 q=, ICA berg@d FRATM =43

T @i, et I = FV = PV(l+%)

3x4 12
=>FV =2500(1+ %j =2500[4'TO4J = 2500 x 1.126825 = 2817.06

IR BIF (4) 9 by el == e Cl = FV — P =2817.06 — 2500 = 317.06 Gret

(i) > I=CT LTSI (A7 =0T, T Sergiad TR, M =123
ST @I, 5t T = FV = P(1+%J

3x12 36
=>FV = 2500[1+ %j = 2500(%) =2818.18

IR ARSI [T (wedl =T bergia Jer, Cl = FV — PV =2818.18—2500 = 318.18 Gr<pt
TArRR 9: &R T R8BI =T 7500 BIE I = IS N0 IR “Aferwiet foyefzy ey |

RRINICE am,szV=7500,mm=r=8%:%=0.08,m nzlézg LS

19
ST I, SR AP = FV = PV (1+1)" = 7500(1+.08)2 = 8471.92 BTl
WF%?E{?WTCI =FV —PV =8471.93—7500 = 971.9357= |

Bwege 10: @G T=ed f2910916,000 BT S1 STR R FRCE A 6% 0 =T YRR W (T | F©
=7 e @ f2a1ta 8000 BreT et fee of foyefyy eeev |

FAYI: QW,W, FV :16000,W,P:8000 ,mew m=2 9|
mn 2n
7 T 7 T &G 0 S S, FV:PV(]_JF%j =8000x(1+0'—§6)

=>16000 = 8000(1.03)™"

=(1.03)" = % =2
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=1log(1.03)"" = log 2, [€®¥ *ITF log f¥c]
= 2nxlog(1.03)=log 2

ne log 2
2xlog(1.03)

e 11,72 327 |

=11.72 923

BRI 11: SIS G0N R0 FRF (ACF 50,000 BT el Q2o I | 6 I=F 7€ (FIF 51T (Fq© i |
©18 FRP O 7166 G2 110,000 51l AT T | WIP© Weda Toia *roa1 A dbargia qowa 29 el
A |
STGI: G2, bR Jare FV =1,10,000 5137, ST PV = 50,000 G161, 3151 =6 92
1 e 7 r faefa wace 73 |
ST S, bergfa A, FV = PV (L+1)"

=1,10,000 = 50,000(1+ r)®

_ 110000 _ 29
50000

=>(1+r)°

1
>@+r) 6 = (2.2)%

S1+r= (2.2)%
=r=114-1=0.1404
- r=14.04%

I dergia Iva =T =14.04% .

TArRe™ 12: 75,000 51 bergim Pl F© 2 e T AW bergm YT = o A e A =
R 2N G IR0 TAFE T 6% GR oI 08 JAR 7T 9% = |

FA: QL , ST PV = 75,000 5137, 7% 2= 72 q29N =2 R 27! IF J2d e n=1

IR0 DFgiad IRAT M =33,

A o =R @ 7R =1 =6% = 0.06 93 TOIFCE, r=9%=0.09 |

N S, S AT, FV = PV[1+%jmn

0.06\**
= FV = 75,000 1+T —84,462.18 BT

AN M2 =03 bergi@d W Cl, =84,462.18 — 75,000 = 9462.18 Brhl
S[QIE, $OR 0 T AT P =04, PV =84,462.18 B

TSR , ST FAPE, FV=PV(1+LJ
m
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0 09 3x1
=>FV = 84,462.18(1+ Tj =92294.10 G

PO 0F bergi@d M Cl, = 92294.10 —84,462.18 = 7831.92 Bi<p!
feyeefar fiom q=ea (0B &=y Y11 Cl = Cl, +Cl, = 9462.18 + 7831.92 = 17294.10 = 17294 (2I) G1 |

LT I @R 5@{% na e “197 (Difference between Simple interest and Compound interest):
IR M @R DY@ M TR M SISO R(TS «vd N A 2Ny R | ey strderecet 3¢
EHIEIGIE

TR W g I
S, Af® q=7 1 A1 AP G T e =1 3@ p. elfedmd s, SRR ML @ =0 I e
I FAMF 7@ 97 <1 7 | SR Bt e =1ea I 4 SIS bergfa oM
e =T |
3. IR AR (@ AR AR T = | R. DEg A (@ A AT |
., T AW A I PR S 1 4T = | 0. B3 IR CFCG AP SR 41 41 = |
8 VR 8 ST 314 AN AT | 8. bargfa 0V CFCA i TF 0% ACF 78 ST
Pl 20o AT |
€. %4: FV =PV +PV xrxn=PV (1+nr) ¢. 9@ FV =PV (L+r)"

/7 TR

o A, | =PVxn(L}

100
o S&fE AP A Y@ FT, FV =PV (L+r)
o T IR YA 1 97 eI T4 20 A A, FV=PV(1+%)
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M>-a.2 R 1 AT 3fS

Annuities

@ ==

q A I AAA-
o JIEE e F f I T ARCI;
o T e ©rEPIR F1CS “A=Ta;
o YR MRS e @ TR FCI AT HAGI FACS “ACIT;
o SN P e @ I T T ANGH FACO AR |

EIE

fafag crmem 21 few affe Iwa «afs e wAfasrer s e e @=fb e crm e ewige o1 =g g
S BT 2l bergia e TR 2ifecs = =1 91w e 91 Annuity | Sreicd =T I, fAWE s s
7 I e emi 1 eifes Bifecs e 3 a1 Annuity <=1 =1 1 widie, effs q=a a1 fAwE T s
7 ffe emim =R ¢ 38 A1 Annuity =3 =1, effs fofers s s oids zre 207 | Trrzee o=
fofers «afb b wrm g afe WeT e «fawe o emm faar @i Af s o TR 39
J2IS Aearg NHRe 17t fefere e sz v #ifeig w1 Fonfn |

Em ¢ e To fefe e e f[fen aaim zre «ia | s = wiene [fey aem s Jfen @
eIt (AT 2T e e

M e 9 || wfmr?#%afq% |

fees fafen e 318 STIth SCeTIveT a1 =eeTi-

5. fow ¥ 3@ (Definite Annuity): T SRETST (@1 e T 7@ Sware e e w4 =1
o3 ot e e 3fe w1 =7 oo e =a zw e | I8 T gk ¥ veTE wife e
S | qCHCE IZEF IRAT () Tl ACE | (@ NG *1=fF T=2A 020 AT (AF 03¢ T 7S
2fq=T 60,000 BIFT A TSl TGRS IFECAT Framg 7= | @ ¢Fea e emea crm fme s =1
ey, O} ¢t (45 3fe | oo A 3fe 12 o=@ | 72—

(¥) i S I (Ordinary or Immediate Annuity): @ifefs ffe 2 IR I (End of the
period) @MW 41 & A ~ANeAT IR ST AT AfFE & =T =3 | @: frabra A< <A 056 A
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G (S fCrme offe ofs W™ Ity 20,000 BT Fea FbRee o Ao | @t e gfed
TArzgel | 6 Time Line @9 STLGCT (AITCAT ReTi-

v v v
s055_y| TR, o | [arrafEay [ wsoy | o™ 00 ferma 03
20,000 20,000 30,000 20,000 R0 ,000

(}) R 3@ (Annuity Due): T effsfs 5 M2 e ¥FTe (Begining of the period) &AW1 1
27 1 ST W O W e e T 27 Bk (: wieen Frar e @ 0%y AR S
(AF FCrma 7148 efSHIeR ¥Ts 3,000 BIFT I I FICH Sl AL |

\4 A

R0W—>

A
GRS
3000

y
FFAIE-S
3000

M5-3
3000

qCSHI-
3000

feema-y
3000

3. T Al *$7@ 91 3f€ (Posible Annuity): T SRS (FIF 701 6T 48 SiFve 7R & Ife
AN T W, O OIS T A TS S & T 27 | @ (0 @ a9 SIS FIT 7 (417 I
@61 i At 97 | BriRRe: SR SREE & S GIRE [T 71 2€A #78 &fowiet 5000 0T I G (o
W e T AT 0 0F FAE | GAIT (R [{ea Tofve 71 =17 wofv 376 55103, @ &y @51
I 3 *Y@ AP IS |

. wfe A @ (Indefinite Annuity): 2 S =7 = STefae (i e o I wffwesE e
AT 1 =W A AN AW O A(wwe AES 308 A Indefinite AnnuityeT = | @ (Feas efefs fwfea =g
A A F8 IR TR A RSE {2 AF 91 | S T IfeAre efeqwd oF @FHmAer
ZTfRA T [T S & (HRT -A® 30,000 BT 6 &AW AT & PR BIAT WITT NLey GHfo
TG 07 FAET | TF TS (AF Al W TTH (WS FeT 7 e Wi 5oice Aweq | af 2o siffe
& 3fe |

8. fesifae af¥® 3@ (Delayed Annuity): I I I=d #4 (AF SRATeT (@ ME TR ~fe
St BT iR 1 e emi 1 2w, o OIS [t e <o =7 |

0 1 2 3 4 5 6 7 8 9 10

5,000 5,000 5,000 5,000 5,000

v

Tt TS BIRA AT (A AR (T, AN 5 IR (I B Arew T W12 | VB A 1 (AqE
SRS! 5 9= 5000 G110 #Ieal AT | Re1ew 3@ emie e 26wy @7 wiwaael ety i e |

91 3feq a9w = [ (Present Value of an Annuity): SRaice fafdg s g e Gram
1T R AN AT T Al F41 20T OF TOAW TR e ToN Fo15 =11 =7 | [fey et
FRF P Tod A7 RATAr @ 1 0 qviq T | Brige: §a19 AR ATMCE JIF ARS VT
A @, T e AR aFria R Bl I FRICS @i Face G e 7@« (L2315
307 90 10 I2H) G FFTHCNR ACACE SRS GRS SN AR A2AMCS 2ifoqwd A1 eifexiest g wifer

I Ao BT 500
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o e T | Q@ e ofEee WmE cfae s e AT a IO dFFEN FO G
TFRIFCF (WS & GIS G & Jrea Toure 31 fefar e =71 |
S CRICME (0T 1 WPCS iy A (e Toi fofe oea qifde gfen T8I F=0es 42 o o
AR | IN—(F) M 4= 308 (Ordinary Annuity) () 1 =faw 3@ (Annuity Due)
(F) 1 Frgret 3f%7 5@ (Ordinary Annuity): (FTCT &fSBTR (TP 39 =9 FCT 3T (@I Afosiea o
ST AT IR AN ITRIET (End of the period) (1t f5f@ @Wie 1 &#iy 2T ©icas i A= 3fs <=1
o | i g Jhew e e o PVA:TA{I—ﬁ}

+1
99T, PVA= 38 I8 3= (Present Value of Annuity), A= afe ffers s sifsmie (Ammount per
installment), n = I=CI 3T (Number of Years), i = W< =9 (Interest rate)

TrRde 1: AT (@@ O R ey @ e s ST ez Staeee | A @Al oSt 4 a1
ST (@IS 2fsa=a 100000 BT 2MIF FCI | AR T 5% =0 ©ORGTe A1y wdd f6le 1jeas a6wi
Iy ey e |

IA: AT, A = SRS 1Y &f's [Fere e ANe=100000 51, n = T MAF=4 I=F

i = e m=5%=%=2—10:o.05, PVA = 3 IS T Fe 0 20 |

S I, PVA:TA{l—%}
i 1+0)

100000 1
A, PVA= 1- , [T 3]
0.05 { (1+o.05)4}

ar, PVA=354595.05
TR0 IR 6 e Fa1 20T 1P Syt Jhea &y ema @i T92e Fh0 -

pva= Al 1

IR

m (1+mj

GRIC, 20 G (S M S 20T AT AR 6w S @ FIRE A T, GT @A A o
IE Y MIS I AACR |

m = JRCF AAINFS 7 Al ol gt |

TRy @, SR TR AW (@Il Nfifes TPFICe q=0a7 (I A1 *Fre R emieas T4 S 91 A0S
SR ] I (*ITF 403 C© R0 | AR, TP AN W 1S A1l Jheq @ G- P *(A |

(¥) A= ST 3@ (Annuity Due): AT AfSHIR (AF Aot ar=el FCT A (AT AfSBITa o Tl Areet
IR TS [ W 1 iy 7ot oS M w36 3o =7 | e e 3w ey s o

PVA,. =TA(1+i){1— (1+1i)”}
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@QIC, PVA= 3Jfes I3 1 (Present Value of Annuity), A =SRETe Al ofs fofers weda «faand
(Ammount per installment), n = IR 3RAT (Number of Years), i = WS =1 (Interest rate)

IR(H G 5l emi et =T Aifds wiaw e ey fesg s@fs <= Fa0s =03-

m

Pv%ue=i[1+ij 1—;nm
| m i
n ()

m
G, 2 G B emi a1 =0 S oW Jfeq e @ @ F9RT TR, G G AL TN
A Y M TS A TR | m = A AAPS [ A7 (R 72T |

Twige 2: (I: *[ERIA A 9o (**F @7 FACS bR AR IS W 5,00,000 B 1 GF T @ (0T
I o T@AT RS o3 0O 9% T Al S=0OF Y[ FCACR | AT L (@IS GF #1085 I=CF AT
IS T | SR (G ffex sifasre ey e |

9 12

AL @RI, PVA,,, =5,00,000 G, i=9%=--=009, n=5 =9 @R m:?:4ﬁ1—<, A=
iR fefeR fre oy e = |

ST @I, PVA, :._A(1+%j 1(;

1
m

, [T 3]

A (.. 009
=5,00,000= 555 (1+ ; jl—( o.og}f’*“
+

4

A

=5,00,000 = x1.0225x0.359183528
0.0225

_5,00,000x0.0225
1.0225x0.359183528

TR, Lawifre el Afsre 30,631.82 Brdl

A gfeq efqwre 3= 4= (Calculation of future value of an annuity): @f® Iz M2 wAfae =g
fafme =1ca cerane R Faee e o 4 sl 20 (@e o F Al nier e At e
SRS P I R | LIS, TOACH GBI AN BIl 2fife A1 ewieee ke Fieag e e
SRS W I =T |

Afs GRITMT (<ITT 31 WPCS &7 I (MSAR T fofs ax AT Jfen oy Fuee wg o o a1
2R | I~ (F) 91ES el 36 (Ordinary Annuity) () ¥ =f2w 3@ (Annuity Due)

—30,631.82 5=
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(%) FifEs e Jea Sfwe T it 5@ (Ordinary Annuity ): (FTCAT &fSBT (AT el =9 TG 1
CPICT Al oI S AT IRER A ANTSIER ¥ (end of the period ) 6 e a1 ersiy 2@t St
A el e 71 =7 |
i sttt s SfRRyR o1 faefar were FVA:TA{(1+i)”—1} FVA:TA{[HHH]— }

m
G, FVA= 367 ofare 3717, A = eifs fpfere sl #Ifmtid, n = Icaa R, i = 09 'R
FACS I

TArRE 3: (AT effere s FIee T 9 AMREE 10% derga qon [fvcarst 341 =211 9% e efoxe e
@S 12% TF TS &N (M @R FTewST afeNieT abR e O (@O0 10%3I& FE | & Jfed
WP (9 60,000 BTFT 20T 25 =T T GG (<ICF &AfSTTT P10 Gaipo S sifaayet el e |
FTYI: QT , NS e sAfare A

& Ty e & (7T e T 60,000><%=7200 Bl

TG T S RSN 60,000% % — 6000 BT

oAR, NS felwa AAfaae A =13200 Grat

HME - i = 10% :%:o.lo,anzsw,amﬁs%amﬂnm:lz

e FVA:A{(1+LJW_ }

i m
m
25x12
FVA= 1321%0 {(1+ Oijz'oj - } =1584000x11.0569450 =1,75,14,200.88 GIFT

12
faedfa @ fea e weda w709 1,75,14,200.88 51 |

(%) e o 3fea owe F0 (Annuity Due): (I AfCBT (AP Al @=el FACT M (AT AfSHITT
o Sl AT TR OO R QA AT o 2T oS i Wiy Jfew ok P = =7 | e wiww

e ofae 3 el w4 o@: FVA,,, :TA(1+i){(1+i)” _1} FVAL. =TA(1+%){[1+%)W —1}
m
G, FVA,, = 3 Jfea ofae 7717, A = ofqamce aie efs ffers swdt «fawe, n = I=a e, i =
v T
IR IR (7 eI Tl 201 AP wferw e Sy Jooma @

@RI, 20 G % emi a1 7 IS Wi Jfeq e @ | IR TR, (7 @R 0L T
A VY M TS A1 AACR | m = I AP A A1y e IR |
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THIRR 4: T O IR bW T IFRICS OF Forel TR I @ 0esH T AFRICS
4,20,000 GBIl &I FCA | @ 0 T HA19 =L @MICT & 10% bergi@ on Afoqwa Iead! wAfer
o T A0S (T IR AFSART WFCS R Aol I TN F0© 2 ©f T T |

TG TR 0T A e owea-

G, A = 1S Jfeq =01 (107 ofce A afe ffere weda sifamme fody Faee =7 |

N = =CEE TR =35 — 28 =7 A, | =m=10%=%:o.1o

FVA= qIf¥% 3feq 7 I=0a (I Sfaye =75 = 4,20,000 BT

SR I, FVAzTA{(1+ iy -1

3T,4,20,000 = 0—/;0{(1+o.10)7 — 1}, [3= 6]

<, 4,20,000 = ?O x0.9487171
q,A= 4,20,0000.10 =44270.31
0.9487171

TR, IR (*I0Y ofs Bl sifamet 44270.31 Bl |
T SO S e (TG, A = AT o7 TR wree o wes e effs e wed A ey
FACS T(A | n=WW‘<ﬂﬂ=35—28=73’°\>_ﬂ',i=W€H=10%=%:O.10, FVA,, = 3% Jfex 7
IR (NG o 7 = 4,20,000 5T

S eI, FVADuezTA(1+i){(1+i)”—1}

a1,4,20,000 = 0—?0(1+ 0.10){1+0.10) -1}

3T,4,20,000 = O—%(l.lo)xo.9487171

_4,20,000x0.10
1.10x0.9487171

AR, IR wFrs dAfs oo A 44270.31 il |

/o7 weree:

o f5ME I A7 ofx A Al 9L emre 2 @i Fifves A€ 3fe T Annuity T =T |

cpyas Al 1
o JIRF Sy IfeT 3@ PVA= i {1 (1+i)”}

=40245.74

2

ova An. )1
o P S Jfed fa: PVA = i (1+|){1 —(1+i)"}
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PR 0, Aferlae OIS, [N, T AR DI

Depreciation, Sinking fund, Rules,Discounting and Amartization

@ =

q A I AAA-
o RGN I HIR T (FI IHGT AFHET (e S0 “A=ea;
o AfOTT TR HHCF FPTUCS #MeC;
o fafey iy Tz S0 TP YT FCO AR

o JTIFAYN I AT FACS ARCIN;
o  GINAGIZTET T FACS ARG |

E[E] oepn
Depreciation

53 FACS TG IR Gfelo TS A | G CFCd SPFT Fo75 &ifo Izg F0o Aed @3(0 WAe =iea, @
M 2=es WR0E T I 2 | RS %9 9 JPT Al W A€ WP RO GRS = | 59y AWM
AfoqR A 2T =W OIRCT berg(& v | 208 A d @R @fs =63 gl SA=P(1-d)",

SA= ifeq OYRTE ¥, P = 7ifed @ 7, d = SRoGE =, n = Tifed SIgHe |

TR 1: B @I @ T 30,000 BT GR SIFF 10 %4 | AW ZPRFS TR TR 1296 R <0
41 1 =, SR G SR T F© 2 Ol foef 2o |

I GRIC, e @ P =30,000 Bl

12 _
100
o= EIf, SA=P(1—d)"
T, SA=30,000x (1—0.12)"
ar, SA=8355.03

faeefr, o 1 SA=8355.03 Bt

Trrge 2: @S TG AT T 2T 45,00,000 BT | FOHT W1lbiow =F 2.5% | IS TG
30,00,000 IR IS 20T, TG T a7 <44 afefre zrfer iy a5+ |

NI GRIC, e @I+ P = 45,000 BT

SO T d = 12% = 0.12, SIFHET n =10 I=F GR ST 5 SA el Face =7 |

wRffoT 2@ d = 2.5%:120;220.025

SIRC =T SA= 30,00,000 BTRT
SR n e F90e =7 |

SIET S, SA=P(1—d)"
21,30,00,000 = 45,00,000(1—0.025)"
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(0.975)" = 3000000 _ 1 cee667
45,00,000

4,
T, 10g(0.975)" = log 0.6666667 , [T “ITF log f¥ca]
4,
T,

nlog(0.975) = log 0.6666667
N 10g0.6666667
log(0.975)
31, n=16.02
- T w715516.02 727 4 fafife |

2f=7@ w29 (Sinking Fund): @35 |8 TR1te (@1 W AR« T30 o=y o=&l 7016 ey
G qio fWwe A B SR 2 A efoqws Frfreens segfa qov [ivc s @ el
ST I8 T T OP LSS ORI o = | elfosirs wrf<e e et wey Aiiis ghew sy @
IR A1 =Y | B WA T o e o i Jfen Trzae |
Af S w2l Fffea Srwe:

(i) e T A AR &y

(ii) =g il afsgritaa =y

(iii) DI e Al &y aR

(iv) TSERMPER JF<<ea9 (Renewal of lease) ¥ &=y

69 faf¥ (Rule of 69): P&JmSACIT CFC@ F© % WA A AN F© IR (P APF BT fawe =6 G161
SIAFeT iR o i F119 @G @I == Rule of 69 |
Rule of 69-43 MYy fdifie v 2@ @R q=ead IR 371 3P 1 2018 o AT fREIS 20
= |

69

Rule of 69 ¢, n=0.35+— , 9¥[CF, n = IRI TR, i= Y1 S

|
72 &% (Rule of 72): 9f¥® vergfaaacea ¢ (IR0 €T (1) IR W 0HT) T IR A F© % 0 A
@ P O faws 21 @16 7o el 9 Sarow @5 (1= =61 Rule of 72 |
Rule of 72-49 T<GTT FOIRA A F© % A A @ (I A [fcarege o fqed 203 o 7=ead
FFCS AR IR | Rule of 69 3 TS ‘Rule of 72" WA TR @R IRER TR 771 Hos a1 =reTe &S [
YJ ISR = A |
72 72

Rule of 72 2(=T— 3 23 agd 20F, n= -2 GR F© % ¥ faed 2J,i= =
] n

Twiegd 3: 9%I¥S Sergfw e =Ica 1,00,000 il Rfwcar w4 ==, F© qmea @ fRfcaies st
fawd 22
SAY: G, i= 9% @I n= T el S0 =07 |

72

72 Rule & 9T, n=—
i

3T,n=2=8
9

72 T34 SEpiICa “ANe3T AR (T 8 I=CH BIl e =0T |
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G AT S R T LT (AT ZeT-
QTT, PV =1,00,000 5=, o, FV =2,00,0005=, v 29 i =9%=0.09 , @ =n3I=x ff7
IO TA |
ST S, FV = PV (L+i)"

47, 2,00,000 =1,00,000(1+0.09)"

qr,(1.09)" =2

4T, log(1.09)" =log 2

qr,nxlogl.09 =log2

log 2

TN = Iog?.09

TORR, @ CFCAS (AT TR TS LR e 0O I #1107 8 = |

TriRdd 4; JF JRF WK e 7 I=03 5,00,000 BT fawet 207 Or=ee Jovd =4 6 39 |
FA: 9T, 0, n = 7 I8F IR | WA TR 7 F909 =0F |
72

72 Rule &M ¢, i=—
n

=8.0432

i =7—72 =10.2857

72 RS SPIE =ineq IR @ 10.29% W 7 I=F 5T e =07 |

G IR S SR T MGTH (AT =0
Q1T , PV =5,00,000 51T, 3941z, FV =10,00,000 5=, 31, n = 739%7 ¥R Jvd 29 e Fa0e =3 |
ST S, FV = PV (1+i)"

r,10,00,000 = 5,00,000(1+i)’

A, (1+i) =2

A, 1+i =12

i =(2)% ~1=0.1040

Todr i =0.1040x100% =10.40%
Q (G R 2T 10.40% T1 72 RiY T sinewn Jora =9 10.29% @ I IR T |
AR, YT TS GR ACER 72 Rule 2T A @RI T4 7@e O F© 73 AR W K LTAE ©f
el a1 989 |
ST e OfREre g9 IO T [F6: IS G AR G 5% (ot A1 e I oiR
SRS YT I 04 GI6T ST Annuity 37 36 9@ 59-1T ea el wace #iif | g a8t et
SAfrer AT SPTIE = (7 (F@ G S SRR TR 9@, FV = PV (1+i)"
TIRF 5: @7 e S 5 I=ad ¥Pee I 1,00,000 BT, 2,00,000 B, 4,00,000 Bl 8,00,000
Bl =R 10,00,000 Br=pT RIS 903 | ©F efif*e @fonicas A1 Sz =9 10% =0 5927 2/ wheoR
G T B! ff e ot fadfa e |
FAYI: G2, PVi= 1,00,0006/7, PV,= 2,00,000 57T, PV4= 4,00,00057<7, PV,= 8,00,00057< €<
PVs = 10,00,000 B3 @R ny= 5 %9, N, = 4 I29, N3= 3 I=F, Ny = 2 I=F, N5 = 1924 |

BTG Ao ‘j‘éT)So
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SRS, FV = PV, (L+i)™ + PV, (1+i)™ + PV, (1+i)™ + PV, (1+i)™ + PV (1+i)™
=1,00,000(1+0.10)° +2,00,000(1 + 0.10)* + 4,00,000(1 + 0.10)* +8,00,000(1+ 0.10)? +10,00,000(1+ 0.10)"
=161,051+ 292,820 + 532,400 + 968,000 +1100,000 = 30,54,271

- @ IFE5 % 27 ©IF Rz (e = 71z 30,54,271 516 2 |

TRl 6: @FEe demrer 10,00057<F 5 7@ &+, 20,000 Gl 4 I=039 &+, 30,000 BT 3 IRCAR &
40,000 BT=T 2 =0 & R 50,000 Bl 1 It &y Rfcaier e | e ' 5% =T I8 Fol
e 32 |
AA: @A, FV;= 1000057, FV,= 20,000 G FVs= 30,000 510 FV,= 40,000 510 @R FVs =
50,000 B1=T @R ;= 5 92, Ny = 4 IS, Nz= 3 =T, Ny = 2 I8F, N5 = 1 I8 G | =5%

F\_/1 N F\_/z N F\_/s N F\_/4 N F\_/s
@+™ @+ @+ @+i)  @+i)™

10000 20000 30000 40000 50000

= + + + +

(1+0.05° (1+0.05* (1+0.05)° (1+0.05)* (1+0.05)!
= 7835. 261665 + 16454 . 0495 + 25915.12796 + 36218 .179104 + 47619 04762

=134104.6659
SR e TSN F=5 13410467 GBIl |

& G, PV =

F81@=9 (Discounting): ITFRC FTC© G GG & @RI, TR AT SREGTS WY WS 7o 7
wfErs GG GIeR I8 5 el a1 A w3 ofiayes (o WWe s A @iear e =i o e
A1 BT (AT BIRCET TSN (NG TS BI] &l ACO R o] el a1 A |
JGFA AP bergfad [0 71T @i | 100 BT 10% 70H 1 27 *F 703 110 Tl @R 2 I=F #
20 121 BT, 6 =T bergfaaeael | (ON{ @ I= 207 &IA7 110 BT 10% =CH AT T8 FoTF = 100
BT | IKIF 92 =9 7/ A17 121 GBIl 10% R0 TR I8N 0 203 100 56 | Gf6R =T Tl ©1%
T (0 Serg(ad 0% TCBT I JIRIT A0S (A |
B
@+i)
@4, PV (Present Value) = TSI 315

FV (Future Value) = SRETS &nd T AN A0 @ BT

n (Time) = IRCK

i (Discount rate) = BIpT &S AMTIA ==
181 M2 AFE | T- (F) IRF A8 (Bank Discount) () &F© 18T (True Discount)

(F) TRS AT (Bank Discount): @3« AP 49 WIC A RS W TAF M G A ¢ Aol
SRS Ty WL TR M K1 0 AP | GO0 EF© ScPd RS 18T A1 Bank Discount el =7 |
Bank Discount = FV xixn @i, FV =R @i = 5T 00 29, n = =0 SR |

e Aot AfRCITey weda Tota e =1t RS e e RS 18T A1 Bank Discount 31 & |

BTG e BT 38



JREC TS i RGP Prae 2z siftrs

(¥) @F© 98T (True Discount): (@ NE AeATST, HANZSCF AT 0 OF TAR (IAF© Jvcs Al Q2o
TG el s @F© 8T T True Discount T 27 |

A T, YOSl ISP OF JRCAT & 100 BIFT &AW I F ©4F 5% I | ¥ I 74,
SR SRACS ARCHTY FCO 0 (100+5) 1 105 Brhl | e, 105 GBI &F© 18T AT True Discount 3
(105-100) 31 5 51T | 0> &/ 1B @ (AT ZCT:

True Discount = FV — PV, @RIGT, PV = Afie=iifs o, PV = dewiel 39s evg oy
€€, FV =PV =PV xixn
— PV(L—ixn)

WIS AT (Banker’s Discount) @R &FS 8T (True Discount)-as TC4F (@ AL TRCR OICF TRIPT
&® (Banker’s Gain) 11 ¥ |

odie, Banker’s Gain = Bank Discount - True Discount

TWiRae 7: T ARTRS W 30,000 TR 91 8% T W AW (AF 8 I=F 2L AN T e O
T, O OF ARG e Fe ATT G YRS 8T 76 Fepey GR RIS 71T F© 2 ©F ey e |

FALI: G2, IS 3T, PV= 30,000 BT
T ME ' i = 8% =0.08
AT AT = 8 IA
ST e, FV = PV(1+ ixn)
= FV=30,000%(1+0.08x8)
= FV=49,200 51
&R, &P 18I (True Discount) =FV-PV=49,200-30,000=19,2005T<
J71¢S [T (Bank Discount) =FV xixn
=49,200x 0.08x8
=31,488 GI<T
IS ® (Banker’s Gain) = Bank Discount-True Discount = 31,488 —19,200 =12,288 Bi<!
ISR, &P AT (True Discount) =19,200, FRF BT (Bank Discount) = 31,488 BT AR HIRH *T®
(Banker’s Gain) = 12,288 513 |

GIIEGIRE™ (Amortisation): T4 A o S Hfere (e e =W, ©UF AqTod FRF 04y
PR G T* 8 T TEeE AF | A TR Ty PR (@ S* TGS TS ©tF Amortisation
I = |

A FRAM ARSH O @FCAr AT A LT fSHT (A GFFEAT Ao Q= FF ACF | AT
AT o1 @ ©F W AW WME TNER W1y [Fece [T A o sifaeeirg Face =@ of FiRR wmr Al
G AW T Ao (I 27 |

4t #Af7eeTg ©ifF@l (Loan Amortisation Schedule): QPR <AR ¥et fHfecs «ifac=iy T4 =71, P (Fq
dfe fafers wda s fdfem e s TRt el 9 S = | fRee sifseergeay deew
A1 (BT =0 5. elfsfl fafem sifawmer s | 2. e 1w #7 of e e w1 =211 0. effs fdfers

BTG o BT 583
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ARTHTEY ST AT ST BT GR 7 o2 A | SR, [plea #IfFwel (Installment) = ST (Principal
Value)+ 3% (Interest), @ “&fet® Capital Recovery Method *&fo8 I 20X I |

Aol ARG OIfFT! BT AO: Qo 5: WL T Y[ K791 HIR 1 [ AP 67 T80 =19 99
AR A effis fplere wAfaeirg wweda st foe =i |

g X: @ffs f[Ffecs #feiag (s sedd =fwieis (o S 1l 8 v ARSI Sl FCd Sifeisl 28S
0 |

TR 8: I AT FINGE 7re G IR 1,00,000 TRFT 10% 07 5 J=CIR & Al = FAC |
AN AT FEre @ e ARy Faco 2T A SARTHTE S (Loan Amortisation Schedule) &S

A |
ANYE: rof >: &S fFfers “fqriray s sifase f9<fr (Amount per Installment):

pva=Alio 1 Q4T PVAS= 1,00,000 BT
i @+i"
-100000= -~ Jg- 1 i = 10% = =0 =0.10
00| (1+0.10) 100
=1,00000x(0.10)= Al1-—+ _ n =53
(1.10)
sas 10000 o6 40975
0.379078676

oS fPfere “Ifeiray sedd A= Amount per Installment) 26380 BT (&%)
qrof Q: A AT oIt (Loan Amortisation Schedule )=, Col: = Column

Col:1 Col:2 Col:3 Col:4 = Col:2x10% | Col:5 = Col:3-Col:4 | Col:6=Col:2—Col:5
Year Loan at the Installment Interest Payment Principal Repayment Loan at the end of
Beginning of Payment the Year
the year
Tk. Tk. Tk. Tk. Tk.

1 1,00,000 26.380 10,000 16,380 83,620

2 83,620 26.380 8,362 18,018 65602

3 65602 26,380 6560.2 19819.8 45782.2

4 45782.2 26,380 4578.22 21801.78 23980.42

5 23980.42 26,380 2399.58 23980.42

/7 TR

o IDT TS FHGH G Ti© AP (I | W, SA=P(L—d)"

e I 18T (Bank Discount) = FV xixn

o T AR WY AN fFere (Tqe MSAN =W, OIF oS [Hied T AP G5 =¥ 8 3|
Ree A | 2lfelb Al W SPTeR (@ Sk SWee TS St Amortisation 31 2 |
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. s

TR oy
1. () 3= 5] A2
(¥) verga I| SHi?
() 3 3fe iz
(%) wiaw Al e e
(%8) IIRGIRCE FI?
() elfe7R o= F?
2. () MR vl qone 3@’ 713 |
(%) SRS =T @it 713 |
(°1) 72 Rule &3 74T 3R @0 74 |
3. =T AR AR @ R (PI?
FV xnxr

(F) r=PV xixn (q) 1=PV xrxn (M) i = (9)i = =

4. 10%%F& 110,000 BIFR10 IRFR v AR I JMPE o 2 of 767 T |

5. N9 el O (IeR o 200 PR #AfRel Bl Aol FH 8% IR v 2 J=F 217 W S(PeT 2,32,000
BT A4 I | TR e @ e 6 200 T B! e B forerwe

6. 10% 7 37 25,000 BIIT T I=RCH e S1CeT 40,000 BT 203 o foyefay e |

7. TrE oifoRie 60 2Ce 10,000 Bl Aol @7e H(F | 10 I=F 2K R MIET Ao 17,000 Bl
AR IR | @7 AR 0 200 *oF] F© 377eT o 4 @=e FCARe?

8. 8% L 2 J=H AT 10,00007FT T BT O I8N 3 ey ey | AW vy oW (i) IS @R
(i) JERIRICS eme =7 |

9. 1P 59627 3w 50,0005TF1F 4 IRCAT S I O R [~y e |

10. GF& FIAR 37,908 FIFR G0 @R T FAR T FIF (ATF 10% 0 A Q2o FCI | AT
TS 4o 5 IR TR T [SRECS ARCHIY T3 01 Fie emie weaw (2ol fere @aebiacey «
AT G- et ARG Sifere! el weee |

11. &FE e EIEET FJRF TS 9% M 40,000 T A (737 | A offs Immw e 4 Ffere ae
ARTHTLTINT T 01 Ao 67 el eemy @3 et sifaeirg wiferer el T2 |

12. 9315 (I Sfce T 91 == 997 =09 @, §iE I M10,0000 “AfRTTY F90e =01 | SR/
=< 6000 BT I Plere =17 79 5 IREF (*TF AR FI00 209 | (W IS Jvd TS 6% =, OIRCA
TR IO 3 feef et |

PV xrxn

Oy TS
3.(¥) 4.3 W= 10,000 51T G AP = 20,000 GIBT 5. 40 #Afzwtret 1 S f2e1 = 2,00,000 Gi=pf
6. SR TG = 6IZF 7. *[o4l Md &K = 7% 8. qIf¥: 8573 Bl WEAIMIIITS: 4548 B |
9. 9MPE:10,775.5 51T 10. 1,000 5= 11. 12183.24 51t 12. 35274.18 i<




