Cimple & Compovnd Interest Y

~ Quantitative Aptitude - CSC Exams ~

«— circled = key formulac!

3 Simple Interest grows the same amount every year. Compound Interest grows on
i the interest earned too — it snowballs. Master both formulas & the CI1-SI

‘ tricks — SSC loves this chapter.

D Simple Interect — the Basics

é R
Macter formula

+ Sl = PxRxT / 100 (P = Principal, R = rate % p.a., T = time in years)

« Amount (A) = P + SI
\S Y,
( A

Worked example — P = 36000, R = 8%, T = 3 yrs
Step | — S| = 6000x8x3 / 100 = 199000 / 100.
Step 2 — S| = Fl4490.

Answer — Amount = 6000 + 1440 = F7440.
\_ J

Back-calculating P, R or T
P = 100xS! / RxT = 100xS! / PxT T = 100xS! / PxR

In the ST formula you are just calculating (TxR)% of P. For T = 4yrc 3 months, uce T = ‘
4.25 (convert monthe to a fraction of a year first).
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@ ST — Growth & “Times” Tricks O

Sl is the same every year — it grows in a straight line. That single fact powers most S|
shortcuts.

(

(inear-growth rule

+ Sl for | year = (total SI) / (number of years). e.g. SI = F400 for G yrs .. Sl for 2 yrs =
F200.

« Sum becomes n times itself in T years at S| = T = (n—1)x100 / R
\_

\_

-
Worked example — cum dovbles in 8 years, find rate
Step ] —n=2.T=(2-1)xI00/R = 100/R.
Step 2 — 8 = 100/ R.

Answer — R = 100/ 8 = 12.5%.
\_

-
Worked example — cum friplec in 20 years, find rate

Step | —n=3.T=(3-1)xI00/R = 200/ R.
Answer — 20 = 200/R - R = 10%.

\

Try these
Doubles in 10 yrs — R = 10% Quadruples in 1S yrs — R = 20%
R=5%, becomes éx in — 100 yrs SI=F900 in 6 yrs — I-yr SI=FIS0

Doubles” means ST = P itself (cince A = 2P). So T = 100/P ic the factect one-line check —

no need to derive it each time.
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® Compovnd Interest — the Basice =

In Cl, interest is added to the principal every period, and next period's interest is calculated on

this new, bigger amount.
( )

Magter formulo. (annual compovnding)

« Amount A = Pl + R/100)" (n = number of years)

Cl=A-P

\_ J
s ~
Worked example — P = 10,000, R = 10%, n = 2 yrs

Step | — A = 10000x(1.1)? = 10000x).2].
Step 2 — A = Fl2,00.

Answer — Cl = 1210010000 = F2,100.

. J
4 )
Compare with ST on the came sum

S = 10000x10x2/ 100 = F2,000. ¢! (F2100) is F100 more — that extra FI00 is “interest on
interest” (year-I's F1000 interest earning 10% again).

For n = 1 year, CI = ST alwaye — o compounding hac happened yet. The gap only ctarts

From year 2 onward.

[ v/ CI>8r alwayge (For v 2 1, came P, R). This ic the single most-tested idea in thic chapter. J

page 3



@ Compovading Frequency

The more often interest compounds, the higher the amount — same annual rate, different

result.
Frequency Rate per period No. of periods Amount
Avnual R n P(1+R/ 100)"
Half-yearly R/ 2 2n P(I1+R/ 200)%"
Quarterly R/ 4 4n P(I1+R/ 400)9"
R/ 12 121 P(I+R/ 1200)'2"

Monthly

Worked example — P=38000, R=10% p.a., 1yr, half-yearly

Step | — rate/ period = $%, periods = 2. A = 8000x().05)>.

Step 2 — A = 8000x1.1025 = F8,820.
Answer — Cl = F820 (annual compounding would give only FL00).

.

Try this

P=%10,000, R=8% p.a., guarterly, for 6 months: rate/ gtr=2%, periods=2.
A=10000X(I.02)2=I0000XI.040‘I=?=10,‘10‘I . C1=F4q04.

Golden rule — alwaye divide the rate and multiply the fime by the same factor (2 for half-

yearly, 4 for quarterly).
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® CI for 2 & 3 Years — Direct Formulac

Skip the full expansion — use these ready-made formulas (let r = R/ 100):
( )

Two-year & three-year CI

€1 @ yr) = Pr(2+r) ie P[2R/100 + (R/100)%]

- €1 BB yr) = Pr(3+3r+r%) ie. P[3R/100 + 3(R/100)? + (R/100)*]
\ J
e )

Worked example — P=38000, R=10%, find CI for 2 yrs & 3 yrs

Step | — r = 0.. €12 = 8000x0.1x(2.]) = 300x2.] = F),680.

Step 2 — (I3 = 8000x0.1x(3+0.3+0.0]) = 300x3.3] = F2,648.

Answer — CI2 = F),680, CI3 = F2,648.
\_ J

Check by divect method (always works)

AQ2yr) = 8000x().1)* = 9630 — CI = 1630
AQyr) = 8000x().1)> = 8000x).33] = 10648 — C| = 2643

IF R has an vgly value, just expand A = P(1+¢)" directly — the chorteot formulas save time :[

mainly wheo. R i¢ a round number.
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® CI - ST - The Difference Formulas =2

Very high-frequency SSC formulas — memorise both, letting r = R/ 100:
( )

Memorise these two

« €l = S (2 yr) = Px(R/100)?

« €l = SI (3 yr) = Px(R/100)*x(3+R/ 100)

~ J
4 )
Worked — 2-yr diff, P=325,000, R=1%

Diff = 25000x(0.04)? = 25000x0.0016 = F40. (Check: $12=2000, C12=2040, diff=40 V)
- J

s )
Worked — 3-yr diff, P=38000, R=10%

Diff = 3000x(0.)?x(3.]) = 8000x0.01x3.] = F248. (Check: SI3=2400, CI3=2648 V)
- J

Bonus — the 2-year ratio shortcut

€12 / SI12 = (200+R) / 200. eg. R=10% — ratio = 210/ 200 = 1.0S .. if SI2=F2000, CI2 =
2000x).05 = F2100.

The 2-year difference formula is the cingle most-acked line in this chapter — almost never

Forget Px [,@/700)2.
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@ Growth & Depreciation

Population growth, machine depreciation — both use the same Cl-style formula, just a different

sign.
( )
The link to CI
« Growth (population, price rise) — Value after n yrs = P(l + R/ 100)"
- Depreciation (machine, car value fall) — Value after n yrs = PQ — R/ 100)"
- J
( )
Worked example — depreciation, forward
A machine costs FS50,000 and depreciates 10% p.a. Value after 2 years?
Step — $0000x(0.9)% = $0000x0.3] = F40,500.
. J
( )
Worked example — depreciation, backward
A machine depreciates 10% p.a. Its value today is ¥72,900. Find its value 2 years ago.
Step — valuex(0.9)? = 72900 = valuex0.8] = 72900.
Answer — value = 72900/ 0.3 = ¥90,000.
. J

“n yearc ago”=> divide by (1:R/100)". “n years later”= multiply by it. Don't mix the two up!

% Mixed cace — growe R, % then falle R,%: alue = P(7+,€,’/700)(7—/€2/700}. Apply each year'e
factor separately.
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CI — Doubling, Tripling & Ratios 77
h

~
The multiplicative trick
If a sum becomes n times in T years at Cl, then (+R/ 100)T = n. Since compounding
multiplies, it becomes n* times in kT years.
\. J
( )
Worked example — doubles in 5 years, when 8 times?
Step | — 8 = 23, s0 we need 3 “doubling periods.”
Answer — time = 3x$ = IS years.
. J
( )
Worked example — triples in 4 years, when 9x and 27x?
Step — 9 = 3% > 2x4 = 8 years. 27 = 3% - 3x4 =12 years.
. J

The “euccecsive-CL ic o GP” trick

Year-wise Cl amounts form a GP with common ratio (1+R/100). So Cl(year n)/ Cl(year n-1) =
1+R/ 100.

e.g. If Cl for 2nd year = F220 and 3rd year = F242 — ratio = 242/ 220 = 1) - R = 10%.

CI for the et year always equale ST for that year — the GP only kicke in from year 2

onward.
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@ Equal Annval Inctallments ]

A loan repaid in equal yearly installments — the formula differs for Sl and Cl.

( )
Under Simple Interect
Installment = 100A / [100t + Rt(t-1)/2] (A=amount borrowed, t=no. of installments,
R=rate%)
\_ J
( )
Worked — I6,990 in 4 yearly installments at 10% ST
Step | — 100t = 400, Rt(t-1)/2 = 10x4x3/ 2 = 60.
Step 2 — Installment = 100x64490 / (400+60) = 644000/ 460.
Answer — = F1,400 each.
\_ v,
( )
Under Compound Interest
Each installment x is a present value: P = x/ Q+r) + x/ Q+1)? + ... + x/ Q+r)*t
(r=R/ 100)
\_ J
( )
Worked — I2,100 loan, 2 yearly installmente at 10% CI
Step | — 2100 = x/ 1.1 + x/ .21 = x(0.90909 + 0.8264S).
Step 2 — 2100 = xx1.73554,
Answer — x = 2100/ 1.73554 = F),210 each.
\_

CI inctallments are present values — each future inctallment i ‘discounted back” by dividing, ot

mu/ﬁ/b/y/hg.
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Back-Caleulation & Effective Rate
p

~
Finding R or P from CI data
< From A = P(+r)": r = (A/P)/ " — )
« From €12 = P-r(2+r): solve the quadratic in r, or test round % values first.
\_ J
( )
Worked example — T4000 becomes T9410 in 2 yrs, find R
Step | — 4410/ 4000 = 11025 = (I+1)?.
Step 2 — V.1025 = 1.0S -~ r = 0.0S.
Answer — R = §%.
\_ J

Effective annual rate

Nominal R% p.a. compounded half-yearly = Effective rate = [(1+R/ 200)? — 1]x100.
Worked: nominal 10% half-yearly — (1.0S)*>~1 = 0.1025 — effective = 10.25%.

Different rate each year

A = PQ+R,/ 100)(1+R5/ 100)... eg. P=FS000, R=10%, Ry=20%: A=S5000x].Ix|.2=F6,600,
CI=F,600.

EWfective rate ic alwaye > nominal rate whenever compounding ic more frequent than yearly — that

gap is the ‘interect on interect” bonus.
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Solved Examples — I [5)

~
Q1. A cum amounts to T1,020 in 3 years and T1,200 in 5 years at SI. Find P and R.
Sl for 2 extra yrs = 1200-1020 = 180 — |-yr S| = 90. P = 1020-3x90 = F750. R = 100x90/
(750x1) = 12%.
\ _J
( )
Q2. Find the CI on 312,000 for 2 years at 5% p.a., compovnded annvally.
A = 12000x(1.05)? = 12000x1.1025 = 13230 - C| = FI,230.
L J
( )
Q3. The CI - ST on a sum for 2 years at 5% p.a. ic I25. Find the sum.
Diff = P(R/100)? = 2§ = Px0.002S - P = F10,000.
. J
( )
Q4. Find ST on 315,000 at 6% p.a. for 4 years 3 months.
T = 4.2 yrs. SI = 15000x6x6.25/ 100 = 15000x0.255 = F3,828.
. J
( )
Q5. A cum amounts to T220 in 2 years and 31,020 in ? years at ST. Find the rafe.
Sl for S extra yrs = 300 — |-yr SI = 60. P = 720-2x60 = 600. R = 100x60/ (600xI) = 10%.
\ _J
( A
Q7 & Q5 pattern — the difference between two amounts over extra yeare ic alwaye pure ST for
. those extra years — divide to get the 1-year ST firct.
J




Solved Examples — I [

Q6. A cum dovbles at CI in 5 years. In how many years will it become 8 times itself?

g = 23 .. time = 3xS = IS years.
\_

-
Q7. At what rate % p.a. will 1,000 amount to 31,331 in 3 years at CI?

133171000 = 1.33) = (1+1)3. Since 11> = 1.33] = r = 0.] = R = 10%.
\_

-
Q8. An almirab bought for T8,000 depreciates 10% p.a. Find ite value after 3 years.

2000x(0.9)* = 8000x0.729 = FS,832.
\_

-
Q9. Find the difference between CI and ST on 38,000 for 3 years at 10% p.a.

Diff = P(R/100)*(3+R/ 100) = 000x0.01x3.] = F243.
g

p
Q10. The CI for the 2nd year on a sum is T220 and for the 3rd year is T242. Find the rafe.

Ratio = 262/220 = I.) « R = 10%. (Ist-yr €| = 2nd-yr €I / 1.1 = F200, so principal follows
too.)
\_

Whenever the ratio (7+,€/700}'é equals a perfect power like 1.1321.337 or 1.21, 1.331, 1.4641...

recognise it instantly — SSC repeatc the came round rates.



@ Ready-Reckoner & Succescive % Change D

Values of (1+R/100)" for the rates SSC uses most — recognise them on sight.

R% (1+£/100)? (1+R4100)3
4% 1.0816 11249
5% 11028 11576
2% 11664 1.2597
10% 1.2) 1.33
12% 1.2544 1.9049
r \

Ucing the table — CI on T15,625 for 3 yrs at 4% p.a.

A = 15625%11249 = FI2,576 = €I = F1,95). (Exact: 15625x1.043 = 17576.)
. J
e \

Succescive % change (came idea as CI year-on-year)

Net% = a + b + ab/ 100 (use negative sign for a decrease)
eg. +10% then —10%: Net = 10-10+(10x—10) /100 = =1% (net decrease, not zero!)

e.g. +20% then —20%: Net = 20-20+(20x-20)/ 100 = —4%
\ J
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® High-Frequency SSC Shorteuts

~
The whole chapter in one box
<S5l =PRT/100 - A = P+Sl - “n times” in SI: T = (n—1)100/ R
< Cl: A = P(+R/100)" - half-yearly—(R/ 2, 2n) - guarterly—(R/ 4, 4n)
< CI-SI Qyr) = P(R/100)? - CI-SI Gyr) = P(R/ 100)?(3+R/ 100)
« Growth: P(1+R/100)" - Depreciation: P(1-R/ 100)"
« €I doubles in T — becomes nk times in kT years - successive-year Cl ratio = 1+R/ 100
\_ J
One-line ancwers — drill thece
Sl on FS00 @10% for 2yr = F100 Cl on F10,000 @10% 2yr = F2,100
Diff 2yr @S% on 10,000 = F2§ Doubles @10% S| in = 10 yrs
72,900 dep. value 2yr ago @10% = F90,000 1.3 = 1.33)
( )
Worked — identify ST ve CI trap
“A sum invested at S% simple interest for 2 yrs, then re-invested for 2 more yrs” is still Sl
overall unless the guestion says compounded — read the wording carefully before applying (I1+r)".
\_ J
-
Exam-day habit — underline “cimple” or ‘compound” the moment you cpot it. Half the marks
g loct in. thic chapter come from mixing up the fwo.
J
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Exercice =)
g

l. Find SI on ¥8,000 at 9% p.a. for 2 years 6 months.

(a) 71,600 (b) F1,800 (c) 2,000 (d) F1,750

2. A sum triples itself in 20 years at Sl. Find the rate.

@ 3% ) 10% () 12% () 15%

3. Find Cl on F20,000 for 2 years at 10% p.a. compounded annually.

(a) 74,000 (b) F6,000 (c) 4,200 (d) F4,400

4. The difference between Cl and Sl on F16,000 for 2 years at $% p.a. is:

(a) 740 (b) 745 () ¥SO (d) 60

S. A sum doubles in 8 years at Cl. In how many years will it become § times?
12 )16 ()20 () 24

6. Find the rate at which ¥2,000 becomes ¥2,420 in 2 years at Cl.

(@) 8% (b) 9% (c) 10% (d) 1%

7. A sum amounts to F720 in 2 years and F1,020 in 7 years at Sl. Find the rate.
@ 8% (b) 9% (c) 10% (d) 12%

8. The Cl for the 2nd year on a sum is F220 and for the 3rd year is F242. Find the rate.
() 3% ) 10% () 12% (d) I15%

9. A machine depreciates 10% p.a. Its present value is F72,900. Its value 2 years ago was:
(a) 785,000 (b) F88,000 (c) F90,000 (d) F92,000

10. Find the effective annual rate for a nominal 6% p.a. compounded half-yearly.

(a) 6% (b) 6.09% (c) 6.5% (d) 12%

N. 2,100 is repaid in 2 equal annual installments at 10% Cl. Find each installment.
(a) 51,200 (b) 7,210 () F,21S (d) F1,225

12. 6,440 is repaid in 4 equal annual installments at 10% Sl. Find each installment.
(a) 1,350 (b) 31,4900 (c) 1,450 (d) F1.500

13. Find Cl on F1S,62S for 3 years at 4% p.a. compounded annually.

(a) 71,900 (b) F1,925 (c) F1,951 (d) F2,000

14. A town's population rises 10% in year one and falls 10% in year two. Net change over 2 years is:
(a) No change (b) 1% decrease (c) 1% increase (d) 2% decrease

Attempt every quection before turning the page — the ancwer key with working is on page 76.



Answer Key & Quick Revicion [

Answer Key — with working
1— (b) F1,800 (8000x9x2.5/100) - 2— (b) 10% (200/20) - 3— (c) ¥4,200 (20000x0.2]) -

49— (a) F490 (16000x0.0025) - S— (b) 16 yrs (4=2°—-2x3) - 6— (c) 10% (N.21=1]) - 7— (c)
10% (SI2extra=300,lyr=60,P=600) - 8— (b) 10% (242/220=1.1) - 9— (c) F90,000 (72900/0.3!)

- 10— (b) 6.09% (1.03%-1) - N— (b) F1210 (PV of 2 installments) - 12— (b) F),400

(6494000/ 460) - 13— (c) F1,95) (15625%1.043-15625) - 14— (b) 1% decrease (10-10-1).
L J

Quick Revicion Q

( )
v Sl = PRT/ 100, Amount = P+Sl. Grows linearly — |-year S| = total/ years. Doubles/ triples/ n-times:

T=(n—1)x100/ R.

V' ¢l: A=P(1+R/ 100)", CI=A—P. Half-yearly—(R/ 2,2n); quarterly—(R/ 4,4n). CI=SI in year I; CI2SI
after.

V' cI=s1C2yr)=P(R/ 100)?; CI-SI(3yr)=P(R/ 100)?*(3+R/ 100). Growth P(I+R/ 100)", depreciation
P(1-R/ 100)".

V€l “n times in T yrs” = n*

1004/ [100t+Rt(t-1)/ 2]; Cl uses present-value sum.

times in kT yrs. Successive-year Cl ratio = 1+R/ 100. Installments: S| uses

97 CI & (I — let your money work smarter! 71

@prepyodha - prepyodha.in
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