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17. TIME AND DISTANCE 

I IMPORTANT FACTS AND FORMULAE I 

1. Speed = (Dis.tance), Time = (Distance) Distance = (Speed x Time) 

Time Speed 

2. x km I hr = (x x i.) m I sec 3. x m / sec = ( x x ~8) km I hr 

18 h . 

4. If the ra tio of the speeds of A and B is a : b, then the ratio of t e times taken 

. 1 1 . 
by them to- cover the same distance 1s - : -b or b · a. 

a . 

~ s . · • t , ....... / hr and an equal distance at 

o. uppose a man covers a certam distance a x ,IUu 

d 
· th hole J. ourney is [ 2xy ) km I hr. 

Y km I hr. Then, the average speed unng e w x + y 

I SOLVED EXAMPLES ] 

Ex. 1. How many minutes does Aditya take to cover a distance of 400 m, ifbe runs 

st a speed of 20 kin /hr? (Bank P.O. 2000) 

Sol. Aditya's speed = 20 km I hr = (20 x ~] m I sec = SO m I sec. 
18 9 

( 9J 112 . 1 . 
Time taken to cover 400 m = 400 x - sec = 72 sec = - mm = 1- mm. 

50 60 5 

Ex. 2. A qyclist covers a distance of 750 m- in 2 min 30 sec. What is the speed in 

km/hr of the cyclist r (R.R.B. 2002) 

Sol Speed = ( 750 ) m/sec =Sm/sec = (sx !~) km/hr-= 18 km/hr. 
. 150} 5 

Ex. 3. A dog takes 4 leaps for every 5 leaps of a hare but 3 leaps of a dog are equal 

to 4 leaps of the hare. Compare their speeds. 

Sol. Let the distance covered in 1 leap of the dog be x and that covered in 1 leap ot the 

hare bey. 
4 16 

Then, 3x = 4y ⇒ x = - y ~ 4x = - y. 
3 3 

Ratio of speeds of dog and hare= Ratio of distances covered by them i.11 the same time 

16 16 
= 4x: 5y = 3 y: 5y = ~: 5 = 16: 15. 

Et. 4. While covering a distance of 24 km, a man 11oticed that after walkit:J.k for 

Jhour and 40 Irf-inutes, the distance covered by him was f of the remaining qistance. 

Wh~t was his speed in metres per second? (R.R.B. 2002) 

Sol. Let the speed be x km I hr. 

Then·, distance covered· in 1 hr. 40 min. i.e., 1-3.-hrs = Sx km 
3 ·3 . 

384 
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Remaining distance = (24 _ ~) 
3 

km. 

5
x = ~ (24 ~ 5x) ~ 5x 5 ( 72 - 5x) 
3 7 3 3:::,,7 3 ~ 7x = 72- 5x 

~ 12x = 72 ~ X\= 6 

18 m sec= - rn/sec = 1- m/sec. 

385 

Hence, speed = 6 km/hr = (6 x 5) / 5 2 

3 13 

E~- 5. Peter can cover a cert:1in distance in 1 hr. 24 min. by covering two-third of 

the distance at 4 kmph and the rest at 6 kmph. Find the total distance. ' 

Sol. Let the total distance be x km. Then 

2 1 
-x -x 

, 

L+L = '!_ x x 7 
4 5 5 ~ 6 + 15 = 5 ~ 7x = 42 ~ X = 6. 

:. Total distance = 6 km. · 

Ex. 6. A man travelled from the village to the post-office at the rate of 25 kmpb 

and walked back at the rate of 4 kmph. If the whole journey toak 5 hours 48 minutes, 

{ind the distance of the post-office from the village. (S.S.C. 2004) 

Sol. Average speed = ( 2xy ) km/ hr= (zxz5 x4 ) lrrn/ hr = ZOO km / hr. 
\ X ; 'Y 25 + 4 ~• 29 

Distance travelled in 5 hours 48 minutes i e 5_! hrs = (
200 

x 
29

) km = 40 kru . 
. . , 5 29 5 

Distance of the post-office from the village = (-\ 0
) = 20 km. 

Ex. 7. An aeroplan.e..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 p.1ane .around the field. 
. I 

Sol. Let each side of the square be x km and let the average speed of t he plane arou nd 

the field be y km / h r. Then, 

X X X X 4x 
-+-+-+-=-
200 400 600 800 y 

~ 25x _ 4x ~ y = ( 2400 x 41 = 384_ 
2400 y 25 'j 

Average speed = 384 km / hr. 

5 
Ex. 8. Walking at 6 of its usual speed, a train is 10 minq. tes too late. Find) tt:1 usual 

time to cover the journey. 

Sol. New speed = ~ of the usual speed 
6 

6 1 . 
New· time taken = - of the usua time 

5 

So, ( : of the usual time) - (usual time) = 10 min, 

1 
of the usual time = 10 min ⇒ usual time = 50 miii . 

5 



18. PROBLEMS ON TRAINS 

IMPORTANT FACTS AND FORMULAE I 
1, akmlhr = (ax 1!)m/s. , 2. am/s = (ax ~)km/hr. 

3. Time_ taken by a train. of length 1 metres to pass a pole o~ a standing man or a signal 

post 1s equal to tl\e time taken by the train to cover 1 metres. 

4. Time tak~n by 3_ train of length 1 metres to pass a stationary object of length 

- b metres 1s the time taken by the train to cover (J + b) metres. 

5. Suppose two trains or two bodies are movin~ in the same direction at u m Is and 

v m Is, where u > v, then their relatives speed ~ ( u - v) m Is. 

6. Suppose two trains or two bodies are moving -in opposite directions at u m Is and 

v m Is, then their relative speed is = ( u + v) m / s. 

7, If two trains of fength a metr~ and b metres are moving in opposite directio'ns at 

. , 
(a + b) 

u m Is and v m Is_, ~hen time taken by the trains {o cross each other = .(u + v) sec. 

8. Jftwo trains of length a metres and b metres are moving in the same direct)On 

at u m Is and v m / s, then the time take.n bj the faster train· to cross the 

. (a+ b) 
slower tram = -- sec. 

(u - v) 

9. If two trains (or bodies) ·start at the same time from points A a.1d ~ towar~ each 

other and after crossing ·they take a and b sec in reaching B and A respectively, then 

(fs speed) : (B's speed) = (.Jb: ra_). 

I SOLVED EXAMPLES I 
Ex. 1. A train 100 m long ]s running at the speed of 30 km I h r. Find the time taken 

by it to pass a man standing near the railway line. (S.S.C. 2001) 

Sol. Speed of the train = ( 30 x 
1
~) m I sec = ( 

2
3
5

) m I sec. 

Distance moved in passing the standing man = 100 m. 

100 ( . 3) 
Required time taken = ( 

25
) = 100 x 

25 
sec = 12 sec. 

\ 3 

l 
Ex~ 2. A train is moving at a speed of 132 km I h r. If, the leng'Cb. of the t . . 

10 
-1 1 

rain. is 

ID.etres, how Jong will it take to cross a ra1 way p atform 165 m etres lo ? 

( 
ng. 

Section-Officers', 2003) 

Sol, ( 
5 ]··· (110] 

Speedof t rain = 132x 18 
m/sec= 3 miser. 

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

Time taken = 275 x - sec = - sec = 7- sec. . ( 31 15" 1 

110; 2 2 

405 

= 

l 



19. BOATS AND STREAMS 
- -·---

I IMPOAlANT FActS AND FORMULAE I 

1. In water, the direction along thB--stream is called downstream. And, the direction 

against the stream is called upstream. · · 

2. If the speed of a boat in still water is u km/ hr and the' speed of the strea~ is 

v km / hr, t hen : __ 

1 
Speed downstrea m = (u + v) ~ / hr 

I 
Speed upstream = (u - v) km/hr. 

3. If the spe d downstream is a km/ hr and the speei upstream is b km I hr, then : 

i Speed in still water = .!. (a + b) km/ hr 

: 2 

R 
, 1 

ate of strea m = - (a - b) km / hr 
. 2 ,, 

I SOLVED EXAMPLES I 
Ex. 1. A man can row upstream at 7 kmph -and downstream at 10 kmph. Find man 's 

rate in still water and the rate of current. 

Sol. Ra.te in sti ll w~ter = .!_ (10 + 7) km/hr = 8.5 km/hr. 

·- 2 
1 

Rate of current= - (10- 7) km/hr= 1.5 km/hr. 
2 

,E:r:. 2. A man takes 3 hours 45 minutes to row a boat 15 km-downstream of a river 

and 2 hours 30 minutes to cover a distance of 5 km upstream. Find the speed of the 

river current in km /h r. 

Sol. Rate downstream = [ :; ] km/hr = ( 15 x 1:
) km/hr = 4 km/ hr. 

Rate upstream = [ 
2
½ J km/ hr = ( 5 x ¾J km / hr = 2 km/hr. 

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

2 ' 

E:r:. 3. A ma.a can row 18 kmph in still water. It takes him thrice as l®.g to ro w u 

as to row down the river. Find the rate of strea.m. . p 

Sol. Let· man's rate upstream be x kmph. Then, his rate downstream == 3x km h 
' p . 

1 
Rate in still water == - (3x + x ) kmph = 2x kmph . 

. 2 ' . ·, 

So, 2x = 18 or x = 9. 

Rate upstream = 9 km I hr, Rate downstream -= 27 km /hr. 

l 
Hence, rate of s1 ream = 2 (27 - 9) km/hr = 9 km/hr. 

425 
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20. ALLIGATION OR MJXTURE 

~ / 1MPORTANT FACTS AND FORMULAE 1 
I 

· h · l 
· h·ch two or rltore 

.Alligation : t 1s t e -rue that enables us to find the ratio m w 
1 

. d . 

l. ingredients at the given price must be mixed to produce a mixture of a desire p rice. 

2
_ Mean Price : 'the cost price of a unit quantity of the mixture iB-" called the mean 

price. 

3
_ Rule of Alligation : If two ingredients are mixed, then 

(

Quantity of cheaper) (C. P. of dearer) - (Mean price) 

Quantity of dearer = (Mean price) - (C. P. of cheaper} 

We presen~ as under : 

C.P. of a unit quantity of cheaper 

(c) 

. --------------Mean j,rice 
-- (m) , 

C.P. of a unit quantity of dearEjr 

(d) 

(d-m) 
. 

(m - c) 

(Cheaper quan!ity) : (Dearer quantity) = (d - m) : (m ~ c). 

4. Suppose a container contains ~ units of liquid from which y uni_ts are taken out and 

,eplaced by water. After n operations, the quantity'of pure liquid - [ x ( 1 - ~ r] units. 

/ SOLVED EXAMPLES f 

= 

Ex. 1. In what-ratj o must rice at Rs 9 30 kg b · · 

kg so that the mixtur~b e worth Rs. 10 . kper? e m1~ed w ith rice at Rs. '10.80 per-

Sol 
' . . per If· 

· By the rule of f ... fhgat10n, we have : 

C.P. of 1 kg rice of 1st kind (in paise) 

930 

C.P. of 1 kg rice of 2nd ki d (. . 
n m pai~e) 

R . so 
equ1red ratio = 80 : 70 = 8 : 7. 

Mean price 

(in paise) 

1000 

Ex. 2. How mu h 
c water must be added to 60 1 ·t 

so as t h 
l r~s of milk at 

0 ave a · 
2 

mixture worth R s . 10 - a litre? 

Sol. 
3 

C.P. of 1. litre of m ilk = ( 2) 
Rs . 20 x _ == R 40 

3 s. 3 . 

435 

1080 

70 

1 !__ 
2 litres for R 

B. 20 



436 

C.P. of 1 litre of water 
0 

Mean price 

(&, 3; ) 

8 32 . 
Ratio of water and milk = - : - = B : 32 = 1 • 4. 

3 3 

~ -
Quantitative A 

C.P. of I litre of rnillf 
Rs 4u · 

' 3 

Plil1.v 
•t 

Quantity of water to be added to 60 litres of milk ~ (.!. x 60) litres ::: 15 1. . 4 ltres. 

Ex. 2 .. In what ratio must water be mixed with milk to gain 20!fi by sell' 
mixture at cost price? · . in.g the 

Sol. Let C.P. of milk be Re. 1 · per litre. · 

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

Gain obtained =. 20% . 
. . 

. . . . ( 100 1) R 5 
C.P. of 1 htre of mixture = Rs. 120 x = e. 6 • 

By the rul~ of alligation, we hav~ 

C.P. of! litre of water 

0 

I 5 
Ratio of water ana milk - · - 1 : 5. - 6 . 6 -

r..P. of I litre of milk 

Re.1 

(~ -o) = ¾ 



21 · SIMPLE INTEREST 

. . I IMPORTANT FAC'TS AND FORMULAE] 
1. principal : The money borrowed 1 principaJ-or the sum. or ent out for a certain period is called the 

· . - or usmg other's money is called interest. z Interest : Extra monev paid f · · 
3. Si~ple ~nterr""t \S.l.) : If the interest on a sum borrowed for a certain period is 

rec one um orm y, then it is called simple interest. 
Let Principal = P, Rate = R% per annum (p.a.) and Time' == T years. Then, 

(i) -· S.I. == (p X RX T)· . 
100 

(ii) p = ( 100 x S.I .)· R = (100 x S.I.J · _ ( 100 x S.I. l RxT ' p T and T- --- . x p xR 

Ex. 1. Find the simple interest on Rs. 68,000 at 16 ! % pe~ annum for 9 months. fJ 
50 9 3 

I SOLVED EXAMPLES ] 

Sol. P = Rs . 68000, R = - % p.a and T == - years = - yea rs. 3 12 4 

S.I. = (p x R x T) = Rs. (68000 x 
50 

x ~ x -
1
-
1 

== Rs. 8500. 100 3 4 100) 

Ex. 2. Find the simple interest on Rs. 3000 at 6 !._ % per ann um fo r the period from 4 

4th Feb., 2005 to 18th April, 2005. 73 1 
Sol. Time = (24 + 31 + 18) days == 73 days = - year = - year . 365 5 

1 25 
P = Rs. 3000 and R = 6- % p.a . = - % p.a . 4 4 

S.I. = Rs . 3000 x 4 x 5 x 
100

) = Rs. 37.50. 
( 

25 1 1 \ 

Remark : The day on which money is deposited is not couated while the day on 
which money is wi thdrawn is counted. 

1 Ex. 3. A sum at simple interest at 13 
2 

% per ann um amounts to P.s. 2502.50 after 

4 years. Fin d the sum. 
_ ( _ 27 1 j 27x 

Sol. Let sum be ~ s. x. Then , S.l. - Rs . xx - x 4 x - = Rs -2 100 . 50 . 

( 

27x) 77x 
Amount = Rs x + - = Rs. - . . 50 50 

445 

\ 
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446 Quantitative Antitu:fo 

77x W = 2502.50 ~502.50 X 50 = 1625. 
~ X = 

77 
Hence, sum = Rs. 1625. . 

3 
ears at simple interest. If the . E:r:. 4. A BtJm of Rs. 800 amounts to Rs. 920 in { w much ? interest rate is increased by 3%, it would amount to 0 

Sol. S.I. = Rs. (920 - 800) = Rs. 120; P = Rs. BOO, 'l' = 3 yrs. 

R = ( 100 x 120 J _ 
· 800 X 3 % - S%. 

New rate = (5 + 3)% = -8%. 

New S.( = Rs. (BOO x 8 x 3) = Rs. 192. 
100 

:. New amount = Rs. (800 + 192) = Rs. 992- % .a. for the firs t two years, at h Ex. 5. Adam borrowed some money at the rate of 6 Pt of 149lJ pa for the period t e rate of 9% p.a. for th~ next three yel!-rs, and at the ra ~ the end of ~ine years, bow beyond five years. If he pa'Vs a total interest of Rs. ll, ,400 a (Bank P.O. 1999) much money did he borrow? 
Sol. Let the sum borrowed ·be x. Then, 

( xx6x2)+(xx9x3)+(xx14x4) = ll400 
100 100 100 . 

(
11400 X 100) 

(
3x 27x 14x} · 95x _ 11400 ~ x = ---- = 12000. -+-+- = 11400 ~ - - 95 25 100 25 , 100 

Hence, sum borrowed = Rs. 12,000. d t R 
1164 

• E . R lOOB ·n 2 y,ears an o s. in 
x. 6. A certain sum of money amounts to s. 1 

3 .!_ years. -Find the sum and the rate of interest. :l 

Sol. S.I. for 1.! years = Rs. ( 1164 - 1008) = Rs. 156. 2 

s.r. for 2 years = Rs. ( 156 x ¾ x 2) = Rs. 208. 

Principal = Rs. (1008 - 208) = Rs. 800. :1 Now, P = 800, T = 2 and S.I. = 208. 

Rate = - -- -10 - -10. ( 
100 X 208]01. _ 1301. 

800 x 2 

Ex. 7. At wha t rate percent per ann um will a sum of money double in 16 years? 

(R.R.B. 2003) Sol. Let principal = P Then, S.I. = P and T = · 16 yrs. 

Rate = - - - % c=; 6-'Jv p.a . (
100 x PJ 1 , 
P x 16 4 



22. COMPOUND INTEREST 
w 

~ 
to•fucCompoun~ Interest : Sometimes it so happens that the borrower and the lender agr 

/ up a certain unit of time, say yearly or half-yearly or quarterly to settle the previous accou:: 
th In such cases, the am9unt after first unit of time becomes the principal for the second unit . 

. · e amount after seco~d unit becomes the principal for the third unit and so on. ' 
th After a specified period, the difference between the amount and the money borrowed is called 

e Compound Interest (abbreviated as C.I.) for that period. 

[ IMPORTANT FACTS AND FORMULAE I 
Let Principal = P, Rate = R% per annum, Time = n years. 

I. When inter~st is co:nip~und Annually : 

Amount = P (1 + ~)n 
100 

II. When interest is compounded Half-yearly : 

[ 
(RI 2)]2n 

Amount = P 1 + --
100 

III. When interest is compounded Quarterly : 

r (R 14)]4 11 
Amount = P ll + --

100 
IV. When interest is compounded Annually but time is in frac tion, 'say 

2 
3- years. 

5 

Amount = P (1 + ~)
3 

x[l + ¾R] . 100 100 

v. When Rates are different for different years, say R1%, R2%, R~% for 
1st, 2nd and 3rd year respectively. 

Then Amount = p (1 + R1 ) (1 + R2 ) (1 + . R1-). ' 100 100 100 
VI. Present worth of Rs. x due n years hence is given by : 

X 
Present Worth = --- -

l, 1 + ~ )n 
100 

466 



P
o'.Jnd .Interest 

ccf1l 

I SOLVED EXAMPLES I 

4'!)1 

El, 1. Find comporJnd interest on Rs. 7500 at 4% per annum for 2 years, compounded 

sDJllJ~]ly. 
. 

· 

Sol. Amount = Rs. [7500 x (1 + _!_)2

] = Rs. ( 7500 x 26 x 26) = Rs. 8112. 

100 ~ ~ 

. C.I. = Rs. (8112 - 7500) = Rs. 612. 

E·x. 2. Find compound interest on Rs. 8000 at 15% per annum for 2 yeJ!.TS 4 moilths, 

compounded annually. 
4 1 

Sol. Time = 2· years 4 months = 2- years = 2- years . 

12 3 

, . [ ( 15 )
2 

[ _! x 15)11 ( 23 23 2~ I 
Amount = Rs. 8000 x 1 + f00 x 1 + 3

100 
~ = Rs. , 8000 x 20 

x 20 x_ 20;J 

= Rs. 11109. 
. 

:. C.I. = Rs. 01109 - 8000) = Rs. 3109. 

Ex. 3. Find the compound interest on R;. 10,000 ip 2 years st 4% per annum, the 

interest being compounded half-yearly. . (S.S.C. 2000) 

Sol. Principal = Rs. 10000; Rate = 2% per half-year; Time = 2 years ,; 4 half-years . 

· r f 2 J 4] · ( 51 51 51 51 J 
Amount = Rs. 10000 x / 1 + - = Rs. 10000 x - x - x - x - · 

l · , 100 so so so 50 

= Rs. 10824.32. 

:. C.I. = Rs. {10824.32 - 10000) = -Rs. 824.32. 

Ex. 4. Find the compound interest on Rs. 16,000 at 20% per annum for 9 mon ths. 

compounded quarterly. 

Sol. Principal = Rs. 16bOO; Time = 9 months = 3 quarters; 

Rate= 20% per annum = 5% per quarter. 

Amount = Rs . . [16000 x (1 + ~-)
3

] = Rs. (1~~00 x ~l x 
21 

x -~2) = Rs. 18522. 

100 20 20 20 

C.I . = Rs . (18522 - HW00) = Rs. 2522. 

Ex. 5. If the si!Jlple interest on a sum of money a t 5% per annum for 3 years is 

Rs. 1200, ,fin d the comPQund interest on the same sum for the same period'a.t the same 

rate. 

Sol. ClearlY, Ra te = 5% p.a ., Time = 3 years, S.I. = Rs. 12d0. 

o, Principal = Rs. ---- = Rs. 8000. 
S . . (100 X 1200) 

3x5 

Amount= Rs. r BODO X (1 + _£)3

] = Rs. (ao00 X 
21 

XE. ')( 21)\ - Rs 9 

l 100 J . 20 2o 20 - . 261. 

. C.I. = Rs. (9261 - 8000) = Rs. 1261. 

ti. - -
. . . 
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