17. TIME AND DI
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IMPORTANT FACTS AND FORMULA ,
- /

e = (Speed x Time)

Speed = ( Distance  Time = Distance) ——
Time Speed
18
ka/hr:(xx.i) m/sec 3. xm/sec:(xx—g—) km/hr
18 ‘
If the ratio of the speeds of A and B is.a: b then the ratio of the times taken
. o

by them to cover the same distance is - S=orb:a
ance at X km/hr and an equal distance at
2x;
2 ) km/hr.

ykm / hr, Then, the average speed during the w

Ex. 1. How many minutes does A
at a speed of 20 km/hr?

Sol. | Aditya’s speed = 20 km /hr = (

Ex. 2. A gyelist covers & distance of 750 m

SOLVED EXAMPLES
of 400 m, if he runs

ditva take to cover & distance
8 (Bank PO. 2000)

20x—?— m/sec = k J m/sec.
18 9

9 2 . ;
B =72 e¢ =1=— min = 1— mn.
(400x 50) sec S 50 5 n

in 2'min 30 sec. What 15 the speed in
(R.R.B. 2002)

Time taken to cover 400 m =

ku/kr of the eyclist ¥
(5)( ¥ km /hr = 18 km/hr.

7
Sol. Speed & (—1—5‘6‘)
Ex. 3. A dog takes 4 leaps for eve

50) m/sec = dm/sec =
ry 5 leaps of & hare but 3 leaps of a dog are equal

their speeds.
d in 1 leap ot the

to 4 leaps of the hare. Compare
in 1 leap of the dog be x and that covere

Sol.

Ex. 4. While covering a distance of 24 km, a man noticed that after walkin

1 hour and 40 minutes, the distance covered by him was 7

What was his speed in metres per second 7
“Sol.

Let the distance covered
hare be y. .
Then, 3x = 4y =>x=—g—y=a 4x=%y.

Ratio of speeds of dog and hare = Ratio of distances covered by them in the same time
16

16
=4x:5y = —3—y:’5,v = —Q—:5 = 16:15.
g for

5
—. of the remaining distance.

(R.R.B. 2002)

Let the speed be x km/hr.
Ther, distance covered in 1 hr. 40 min. ie, lg‘ hrs = — km
3 3 '
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Remaining distance = (24 _ 5x

5x  © Sx 5
e | P x _5(72-
3 7( 31 = “‘“‘( =

Hence, speed = 6 km/hr = [GX—S-) m/sec = 3 m/sec = 12 m/sec
|
El_!- 5. Pete: ;:a;: cover a certiin distance in 1 hr. 24 min. by covering ¢wo-third of
the distance & mpb‘and the rest at 5 kmph. Find the total distdnce.
Sol. Let the total distance be x km; Then

2 1
==X — X
_3_.+...?_’._...:1 __+x_'7
4 5 5 61_5‘397I=42<=>x=6.

Total distance = 6 km.

gx. 6. A man travelled from the village to the post-office at. the rate of 25 kmph
and walked back at the rate of 4 kmph. If the whole journey toek 5 hours 48 minutes,

find the distance of the post-office from the village. (S.5.C. 2004)
Sol. Average speed = ( < i ] km/hr = 2x25%4 km/hr = ?29— km/ hr.
|24y 925 + 4 29

Distance travelled in'5 hours 48 minutes i.e., 5% hrs = (%93 X %9—) km = 40 km.

Distance of the post-office from the village = (%} =20 km:

Ex. 7. An aeroplane flies along the four sides of a square at the speeds of 200, 400,
600 and 800 km/hr. Find the average speed of the plane jaround the field.

Sol. Let each side of the squaré be x km and let the average speed of the plane around
the field be y km /hr. Then,

x x x x 4x 25x 4x (2400 X 4)
@ y=|—/ =

+ + t—=— —
200 400 600 800 y 2400 vy
Average speed = 384 km/hr.

5 . . .
Ex.8. Walking at & of its usual speed, a train is 10 minytes too late. Find its usual
time to cover the journey.

Sol. New spéed = 2 of the usual speed
6
New time taken = -2— of the usual time

§o, (% of the usual time] — (usual time) = 10 min,

= % of the usual time = 10 min = usual time = 50 miy
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18. PROBLEMS ON TRAINS

IMPORTANT FACTS AND FORMULA_E‘J

5 i
akm/hr—(aX—lg]m/s. 2. am/s=(ax%]km/hr-
3, Time.taken by a ﬁrain.of length ] metres to pass a pole or a standing ™
- post 1S equal to the time taken by the train to cover ] metres.
4 Time takgn by a train of length I metres to pass a stationary

p metres 15 the time taken by the train to cover (1 + b) metres.
Suppose two trains or two bodies are moving in the same direct
ym/s, where u > v, then their relatives speed *(u-v) m/s

ose two trai.ns or two bodies are moving‘in opposite directions at' m/s and

vm/s, then their relative speed is = (u + v) m/s.
o trains of fength a metres and b metres are moving in opposite directions at

anora signal
object of length

jon at u m/s and

7. If tw
/s and v y . - (a +b)
gm/s and vim/s, then time taken by the trains fo cross each other = ('Tv’) sec.
(u
ame directyon

g. If two trains of lenigth a metres and bmetres are moving in the s

at um/s and vm/s, then the time taken by the faster train
(a+d) ‘

(-0

9. If two trains (or bodies)

other and after crossing they

(A speed) (B’s speed) = Wb : Ja).

"to cross the

sec.

~ glower train =

time from points A aud B towards each

start at the same
then

take a and b sec in reaching B and A respectively,

'SOLVED EXAMPLES |

.Ex. 1. A train 100 m long 18 running at the speed of 30 km/hr Find the time taken
by it to pass a man standing near the railway line. (s.8.C. 2001)

Sol. Speed of the train = (30)( —1%] m/sec = (-23—5] m /sec.
ing the standing man = 100 m.

0 -3
r%« = [100x —2—5) sec = 12 sec.
(3
Ex. 2. A train is moving at & speed of 132 km/hr. If the length of the train i
18

11 ‘
0 metres, how long will it take to cross a railway platform 165 metres long?
(Section-Officers’, .2003)

Distance moved in pass

Required time taken =

110
Sol, Speed of train = (IBZX%]m/sec = (——3—] / sec.

Distance covered in passing the platform = (110 + 165) m = 275 m

Time taken = | 275X _.3__1 sec = -lfsec = 7}- sec.
110/ 2
405
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19. BOATS AND STREAMS

p———
e

In water, the direction along the-stream is called downstream. And, the direct
against the stream is called upstream. ' ‘
If the speed of a boat in still water is u km/hr and the’ speed of the stream is

v km / hr, then :

If the speed downstream is a km/hr and the speed upstream is b km

IMPORTANT FACTS AND FORMULAE |

ion

i Speed downstream = (u +v) kxﬁ/hr
Speed upstream = (u-v) km/hr.
_— / hr, then :

i Speed in still water = —;—(a +b) km/hr

; Rate of stream = %(a -b) km/hr

i

Ex. 1. A ma

SOLVED EXAMPLES

n can row upstream at 7 kmph and downstream at 10 kmph. Fin

d man’s

rate in still water and the rate of current.

Sol. Rate in still watér = %(10+ 7) km/hr = 8:57km/ht.

Ex. 2. A man takes 3 hours 45
and 2 hours 30 minutes to cover a
river current in km /hr.

Sol. Rate downstream = [

Rate of current = %(_10— 7)

km/hr = 1.5 km/hr.

minutes to row a boat 15 km-downstream of a river
distance of 6 km upstream. Find the speed of the

l?—] L Dt (15x fg] NRT Iy,

3=
4

Rate upstream = {—51—] km/hr = (SX %J km/hr = 2 km/hr.

9=
2

Speed of current = —;—(4 -2) km/hr = 1 km/hr.

Ex.3. A man can row 18 kmph in still water. It takes him thrice as laag to row up

as to row down the river. Find the rate of stream.

Sol. Let man’s rate upstream b

e x kmph. Then, his rate downstream = 3x kmph

Rate in still water = %(33: + x) kmph = 2x kmph.

So, 2x = 18 or x= 9.
Rate upstream = 9 km / hr, Rate downstream = 27 km /hr.

Hence, rate of siream = -;—(27 -9) km/hr = 9 km/hr.

425



It is the fule that enab »
must be mixed to pro
f the m

Anigatwn v ;
redients at the given price

. The cost price ©

ixture g ca

f a unit quantity ©

n : If two ingredients are mixed, then
_ (C.P. of dearer) ~ (Mean price)
~ (Mean price) — (C.P. of cheaper:

price- '
3, Rule of Alligatio
. (Quantity of cheaper

Quantity of dearer
under : . )
. C.P.ofa unit quantity of deard

We present as
ity of cheaper
d 4 @

cPpofa unit quant

_ Mean iariqe

= (m) \
(m=-c¢’

(d — m) : (m = o).

(d-m)
hich y units are ta

(Cheaper quantity) :
ains x un

(Deafer quantity) =
ken out and

its of liquid from W

n
ter. After n operations, the quantity/of pure liguid = {x (1 = _;_y_) units.
x

l SOLVED EXAMPLES ‘

Ex. 1. In what tatio must rice at Rs. 9-30 per kg be mixed with rice at Rs. .10.80 per

kg so that the mixture be worth Rs. 10 per kg ?

Sol. By the rule of ~{ligation, we have :
C.P. of 1 kg rice of 15t kind (in paise) C'P. of 1 kg rice of 2nd kind (in paise)
— 1080

9230
Nean price
(in paise/

R . 80
equired ratio = 80 : 70 = 8 : 7. 70

4. Suppose 2 container cont

replaced by wa

Ex. 2. H
ow much water must be added to 60 litras of milk at 1 1 ..
2 litres for Rs. 20

50 ag ¢
o have a mixture worth Rs. 10—23— a litre ?

Sol, .
C.P. of 1 litre of milk = Rs. (20 x-z—) ~ B, 24
, : 40
/ 3

435
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CPofl litre of warer C.P. of 1litre of myy,
Rs, *‘J
\Mean pnc/
Rs 32

(40 _gg) _8 32 32
3 3/ "O)t“f

. ] 8 32 . 390%= 1.4

Ratio of water and milk = 3 : Y =8:32=1:4

Quantity of water to be added to 60 litres of milk = (Z X 60) litres = 15 lit
Tes,
Ex. 2. In what ratio must water be mzxed with milk to gain 20% by selling the

mixture at cost price ?
Sol. Let C.P. of milk be Re. 1 per litre. -

Then; S.P. of 1 litre of mixture = Re. 1.

Gain obtained =.20%.
. . : 100 5
itre i = Rs. { —=—Xx1 Re. —.

CP of 1 _lxtre of n_nxture S [ 150 J 6

By the rule of alligation, we have
C.P. of 1 litre of water C.P. of 1 litre of milk
Re. 1

\
(/

Ratio of water ana milk = % 2
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21. SIMPLE INTEREST

s
—

IMPORTANT FACTS AND FORMULAE:

1. principal : The money b , .
principal'or the 5um.y orrowed or lent out for a certain period 18 called the

2. Interest : Extra money paid for using other’s money is called interest.

3. Simple Interest (S.1.) : If the interest o , oy
reckoned uniformly, then it is called simnp?es?:lt:;:;f B SR pertells

Let Principal = P, Rate = R% per annum (p.a.) and Time = T years. Then,
- PxRxT
() Bl = | ==,

100
. 100 x S.IL. 100 x S.1.§ .
(i P= (_____—), ) s WU Xs.2. B 100 x S.1.
RxT . PXT and T = _.__—-———PxR _

SOLVED EXAMPLES |

Ex. 1. Find the simple interest on Rs. 68,000 at 16%% pen annum for 9 months.

~ 50
Sol. P = Rs. 68000, R = ?% p.aand T = % years = % years.

S = (.P_X—Rfl AR, (68000 L —L) - Rs. 8500.
100 3.4 . 100

Ex. 2. Find the simple interest.on Rs. 3000 at 6%% per annum for the period from

4th Feb., 2005 to 18th April, 2005.

73 1
Sol. Time = (24 +31 18).days = 73 days = 51(-;% yeat & year.
= 25% p.a.

1

P = Rs. 3000 and R = 62—% pa. =~
o5 1. 1)

= 2 —x—=Rs 317.50.
S.I. = Rs. (3000)( I X e X 100

Remark : The day on which money Is deposited is not counted while the day on

which money is withdrawn is counted.

1
Ex. 3. A sum at simple interest at 13 5% per annum amounts to Bs. 2502.50 after

4 years. Find the sum.

S.I. = Rs. (xxgzzxzix 1 Jz RS,?E-_

Sol.
ol. Let sum be Rs. x Then, 100 50

27x 77x
Amount = Rs. | x ¥ —56— = Rs. —-



e
e ‘Quantitative Alityg,
Tix 4502.50 x 50
—_— = 0 e e 1625
50 " 250250 & £ = 2

Hence, sum = Rs. 1625 -

' = Eo ' ' interest,

- Ex 4 4 sum of Rs, 800 amounts to Rs. 920 in 3 yeart zf:bm'.;nple oSt I the
IBleregt rate jg Increased by 3%, it would amount to how m

Sol. SI =g (920 - 800) = Rs. 120; P = Rs. 800, T = 3 ¥y75

R - 100 x 120
800 x 3

New rate = (5 + 3)% = 8%,

New SI. = Rs (@.0 x8X3) _ ps 192.
100

New a = = 92-
., A0 RS.; fate of 6% p.a. for the first two years, 4

Ex. 5. Adam borrowed

some money at th .

_zhe rate Ofg% p.a. fOI' tbe! next t}ll':e.’;'e;rs’ 8ﬂd at tbe I'Bte abf14zi;0’.{a.21fﬂo:;‘::,:ezjoci
eyond five years If he pays a total interest of Rs. 11, 400 at'tae € (Bank PO. ,199097

much Money did he borrow ?
Sol. et the sum borrowed be x. Then,

(xx6x2)+(xx9x3 | xx14><4) - 11400
100 100 100

J% = §%.

2

(M) = 12000,

3x 27x 14x] : 95x =
o 2208 \dx) % 91400 o x/=
2s AN | COMME 95

/

Hence, sum borrowed = Rs. 12,000. .
Ex. 6. A certain sum of money amounts to Rs. 1008 in 2 years and to Rs. 1164 in

1 .
35 Years. Find the sum gad-the rate of interest.

Sol. SI. for 12l years = Rs. (1164 - 1008) = Rs. 156.

S.I'for 2 years = Rs. (156x:32—x 2} = Rs. 208.

Principal = Rs. (1008 - 208) = Rs. 800.
Now, P = 800, T = 2 and S.I. = 208,

i = 100 x 208 % = 13%,
800 x 2

Ex. 7. At what rate percent per annum will a8 sum of money double in 16 years ?
(R.R.B. 2003)

Sol. Let principal = P. Then, SI. =P and T =16 yTs,

(100 x P 1
late = % = 6—% p.a.
Rate LmeJ” 7o pa



22. COMPOUND INTEREST

Compound Interest :

—

Sometimes it so happens that the borrower and the lender aé}ee

"P 2 certain unit of time, say yearly or half-yearly or quarterly to settle the previous accouny,

In such ¢a

the a

After a S

the C

Ses, the amount after first unit of time becomes the principal for the seconq unit
mount after second unit becomes the principal for the third unit and so on. ’
pecified period, the difference between the amount and the money borrowed js calleq
ompound Interest (abbreviated as C.I) for that period.

IMPORTANT FACTS AND FORMULAE

Let Principal = P, Rate = R% per annum, Time = 0 years.

L When interest is co:mp‘ound Annually :

n
Amount = P (1 + —R—J

100
II. When interest is compouhded Half-yearly :
r -2n
Amount = P|1+ @/—2—)
L 100 |
III. "When interest is compounded Quarterly :
r 4n
(R/4)
t=P[1l+——
Amoun _ 100 |

IV. When interest i3 compiunded Ahnually but_time is in fraction,

2
3— years.
5 -

R 3 %R
t=P|1+—| x|{1+2—
Amoun [ 100) 100

V. When Rates are different for different years, say R,%, Ry%, Ry% for

1st, 2nd and 3rd year respectively.

R R R
=Pl1+L 11+ =2 11422 ]
Then, Amount ( +100}( 100)( 100

V1. Present worth of Re. x due n years hence is given by :

x
Present Worth = -

R
1+ —
L+100)

BaY

466



mpound Interest

SOLVED EXAMPLES

Ex. 1. Find compound interest on Rs. 7500 at 4% per annum for 2 years, compaundf?d
anﬂuﬂ,lm ' '
2
Sol. Amount = Rs. 7500x(1+..i_) = Rs. (7500 ngx_z,s_] - Rs. 8112.
100 95 25
¢l = Rs. (8112 - 7500) = Rs. 612.
gs. 2. Find compound interest on Rs. 8000 at 15% per gnnum for 2 years 4 morths,
campaunded annually.
Sol. Time = 2 years 4 months = 2—145 years = 2-}3— years.
Ammount = Rs. 8008|142 [ b (5600 == 23, 2.
ount = Rs. ol B = ZX— X o
x(1+ 1,00) x |14 - Rs. \8000>< 50020, 20,
= Rs. 11109.
. €l =Rs (11209~ 8000) =Rs. 3109. ' \
Ex. 3. Find the compound interest on Rs. 10,000 in 2 years at 4% per anaumt the
interest being compounded half-yearly. , (8.8.C. 2000)
Sol. Principal = Rs. 10000; Rate = 2% per half-year; Time = 2.years = 4 half-years.
o
f 2 517 51 91 51
A t=Rs.[10000xl1+-——~ = | Lo ARy Ak
moun '\ 100) } Rs. (10000 X 5 X B X B x 50)
- Rs. 10824.32.

& Gl = Rs. (10824.32 - 10000) = Rs: 824132:
Ex. 4. Find the caﬁ:pound ipterest on Rs. 16,000 =t 20% pefl
compounded quarterly.
Sol. Principal = Rs. 16000; Time = 9 months = 3 quarters;
Rate = 20% per annum = 5% per quarter.

. o ,
5 21 21 21

Amount = Rs. 16000 x (1 + ———] = Rs. (16000 N X —X— | = 5
IV 100 } \ 50 20 20 Rs. 18522.

Cl. = Rs. (18522 — 16000) = Rs. 2522,
a sum of money at 5% per annum for 8 years i8

" flzx 5. If the simple interest on
5. y i n 5 '
i 00, find the compeund interest on the same sum for the same period at the same

Sol. Clearly, Rate = 5% p.a., Time =

(1%1%99] - Rs. 8000,
L 3x5

gopum for 9 months.

3 years, S.I. = Rs. 1200.

So, Principal =

3
t 10 "20 20 32 J = Rs. 9261.

“  CL = Rs. (9261 ~ 8000) = Rs. 1261.
o By SR nrnn Lonnvna Ra 19271 ot 10, o oo - o
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