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Q.1: The speed of a boat in still water is 8km/hr. It can go 15 km upstream and 22 km
downstream in 5 hours. Find the speed of the stream.

Sol: Let the speed of stream be x km/hr,

Then, speed downstream = (8 + x) km/hr

Therefore, Speed upstream = (8 — x) km/hr

Time taken by the boat to go 15km upstream 15/(8 — x)hr

Time taken by the boat to return 22km downstream = 22/(8 + x)hr
Acc. To the question, the boat returns to the same point in 5 hr so,
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15(8—x) +22(8+x)=5 =5 120+15x+176—
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5x2 — 7x + 296 — 320 = 0
5x2 —7x—24 =0

5x2 — 15x + 8x — 24 = 0
5x(x —3) + 8(x—3) =0
(x—3)(5x + 8) =0
X=3,x= -8/5

Since the speed of the stream can never be negative hence the speed of the stream is 3 km/hr.

Q.2: A train traveling at a uniform speed for 360 km, would have taken 48 minutes less to travel
the same distance if its speed were 5§ km/hr more. Find the original speed of the train.

Sol: let the usual speed of train be x km/hr
Then, increased speed of the train = (x + 10) km/hr
Time taken by the train under usual speed to cover 360 km = 360/x hr.

Time taken by the train under increased speed to cover 360 km = 360/(x+5) hr.
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360x+1800-360x
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1800(5) = 4(x? + 5X)
9000 = 4x2 + 20x

4x2 + 20x — 9000 = 0

X2 + 5x — 2250 = 0

x2 + 50x — 45x — 2250 = 0
X(X + 50) — 45(x + 50) = 0
(x + 50)(x — 45) = 0
x=—50o0rx=45

Since, the speed of the train can never be negative. Hence, original speed of train is 45 km/hr.

Q.3: A fast train takes one hour less than a slow train for a journey of 200km. If the speed of the
slow train is 10km/hr less than that of the fast train, find the speed of the two train.

Sol: Let the speed of the fast train be x km/hr
Then, the speed of the slow train be = (x-10) km/hr
Time taken by the fast train to cover 200 km = 200/x hr

Time taken by the slow train to cover 200 km = 200/(x — 10) hr
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200x—200(x-10)=1== 10
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x? - 10x = — 2000

x2 —10x + 2000 = 0

x2 — 50x + 40x + 2000 = 0

x(x —50) + 40(x—50) =0

(x—50)(x +40)=0

x=50 orx=-40

Since, the speed of train can never be negative.

Therefore, x = 50



So, speed of the fast train is 50 km/hr
And speed of slow train

(50— 10) = 40 km/hr  (given speed of slow train is 10km/hr less than fast train)

Q.4: A passenger train takes one hour less for a journey of 150 km if its speed is increased 5
km/hr from its usual speed. Find the usual speed of the train.

Sol: Let the usual speed of train be x km/hr

Then, increased speed of the train = (x + 5)km/hr

Time taken by the train under usual speed speed to cover 150 km = 150/x hr
Time taken by the train under increased speed to cover 150km = 150(x +5)hr
So,

150 150
X (xt5)

150(x+5)-150x

< 5) 1 150x+750-150xx2+5x =1

150x—150(x+5) =1 =1 150(x+5)-150xx(x+5)=1

150x+750-150x =1
x2+5x

750 = x° + 5x

x2 + 5x—750 =0

x? — 25x + 30x -750 = 0

X(X — 25) + 30(x — 25) = 0

(x=25) (x +30)=0

x=25 orx=-30

Since, the speed of the train can never be negative

Therefore, the usual speed of the train is x = 25km/hr

Q.5: The time taken by a person to cover 150 km was 2.5 hrs more than the time taken on the
return journey. If he returned at the speed of 10 km/hr more than the speed of going, what was
the speed per hour in each direction?

Sol: let the ongoing speed of person be x km/hr,
Then the returning speed of the person is = (x + 10) km/hr

Time taken by the person in going direction to cover 150 km = 150/x hr



Time taken by the person in returning direction to cover 150 km = 150/(x + 10)hr

Therefore,
_ 150 150 __ 5 _ 150(x+10)-150x 5
150x—150(x+10) =52 T_(x+_10) 5 150(x+10)—-150xx(x+10) =52 <G 10) 5 150x+1500—
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3000 = 5x? + 50x

5x? + 50x — 3000 = 0

5(x? + 10x — 600) = 0

x2 + 10x — 600 = 0

x2 —20x + 30x —600 = 0

X(x—20) + 30(x—20)=0
(x—20)(x+30)=0

x=20 orx=-30

Since the speed of train can never be negative
Therefore, x = 20

Then, (x + 10)

(20 +10) = 30

Hence, ongoing speed of person is 20km/hr.

And returning speed of the person is 30 km/hr.

Q.6: A plane left 40 minutes late due to bad weather and in order to reach the destination, 1600
km away in time, it had to increase its speed by 400 km/hr from its usual speed.. Find the usual
speed of the plane.

Sol: let the usual speed of plane be x km/hr,

Then the increased speed of the plane is = (x + 4000) km/hr

Time taken by the plane under usual speed to cover 1600km = 1600/x hr

Time taken by the plane under increased speed to cover 1600 km = 1600/(x + 400)hr

Therefore,



1600x — 1600(x+400) = 4060 1220 — (Xij%%) = 22 1600(x+400)-1600xx(x+400) =23

1600(x+400)-1600x 2 5 — ., 1600x+640000—1600x
X(x200) =3 1600x+640000—1600xx2+400x = 23 21 100x

=2
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1920000 = 2x2 + 800x
2x2 + 800x — 1920000 = 0
2(x2 + 400x — 960000) = 0
x2 + 400x — 960000 = 0

x? — 800x + 1200x — 960000 = 0

x(x — 800) + 1200(x — 800) = 0

(x — 800)(x + 1200) = 0

x =800 orx=-1200

Since the speed of the train can never be negative

Therefore, the usual speed of the train is 800 km/hr.

Q.7: An aeroplane takes 1 hour less for a journey of 1200km if its speed is increased by 100
km/hr from its usual speed of the plane. Find its usual speed.

Sol: let the usual speed of plane be x km/hr,
Then the increased speed of the plane is = (x + 100) km/hr
Time taken by the plane under usual speed to cover 1200km = 1200/x hr

Time taken by the plane under increased speed to cover 1200 km = 1200/(x + 100)hr

Therefore,

1200x—1200(x+100) =1 122 (Xfl((’)g) =1 1200(x+100)=1200xx(x+100) =1

1200(x+100)-1200x 5 — 4 1200x+120000-1200x __
o 100) =1 1200x+120000-1200xx2+100x =1 = T00m =1

120000 = x2 + 100x
x2 + 100x — 120000 = 0

x2 — 300x + 400x — 120000 = 0
X(x — 300) + 400(x — 300) = 0
x =300 or x=-400



Since, the speed of the aeroplane can never be negative

Hence, the usual speed of train is 300 km/hr

Q.9: A train covers a distance of 90 km at a uniform speed . had the speed been 15 km/hr more,
it would have taken 30 minutes less for the journey. Find the original speed of the train.

Sol: let the usual speed of train be x km/hr,

Then the increased speed of the train is = (x + 15) km/hr

Time taken by the train under usual speed to cover 90km = 90/x hr

Time taken by the train under increased speed to cover 90 km = 90/(x + 15)hr

Therefore,

90(x+15)-90
D=2 90(x+15)—90xx(x+15) = 12 2 1) 90X

_ 90 |
90x—90(x+15) = 3060 —— 5 3

X (< 15)
90x+1350-90x 1
x2+15x 2

90x+1350-90xx2+15x =12

2700 = x? + 15x

x? + 15x — 2700 = 0

X2 — 45x + 60x — 2700 = 0

X(x —45) +60(x—45)=0

(x — 45)(x + 60) = 0

x=45 or x=-60

Since, the speed of the train can never be negative

Therefore, the original speed of the train is 45 km/hr.

Q.10: A train travels 360 km at a uniform speed. If the speed had ben 5 km/hr more, it would
have taken 1 hr less for the same journey. Find the speed of the train.

Sol: let the usual speed of train be x km/hr,
Then the increased speed of the train is = (x + 5) km/hr
Time taken by the train under usual speed to cover 360km = 360/x hr

Time taken by the train under increased speed to cover 360 km = 360/(x + 5)hr



Therefore,

1 3600:+5)-360x

- — 2 =
5) 1 360x+1800-360xx2+5x =1

360x—360(x+5) =

360x+1800-360x __ 1
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g =1 360(x+5)-360xx(x+5)=

1800 = x? + 5x

x? + 5x — 1800 = 0

X2 — 40x + 45x — 1800 = 0

X(x —40) + 45(x—40)=0

(X + 45)(x —40) = 0

x=40 orx=-45

Since the speed of the train can never be negative

Hence, the original speed of the train is 40 km/hr.

Q.11: An express train takes 1 hour less than a passenger train to travel 132 km between
mysore and Bangalore. If the average speed of the express train is 11 km/hr more than that of
the passenger train, find the average speed of the two trains.

Sol: let the usual speed of train be x km/hr,

Then the increased speed of the train is = (x + 11) km/hr

Time taken by the passenger train to cover 132 km = 132/x hr
Time taken by the express train to cover 132 km = 132/(x + 11)hr

Therefore,

132(x+11)-132x
X(x+11)

132132

X (xr1D)
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x2+11x

132x—132(x+11) =1 =1 132(x+11)=132xx(x+11) =1 =1 132x+1452—

1452 = x2 + 11x

x2 + 11x — 1452 = 0

x2 — 33X + 44x — 1452 =0
X(X — 33) + 44(x — 33) = 0
(x = 33)(x + 44) = 0

x=33 or x=—-44



Since, speed of train can never be negative
Therefore, speed of passenger train = 33 km/hr.

And speed of express train, = (x + 11) = (33 + 11) = 44 km/hr.

Q.12: An aeroplane left 50 minutes later than its scheduled time, and in order to reach the
destination, 1250 km away , in time, it had to increase its speed by 250 km/hr from its usual
speed. Find its usual speed.

Sol: let the usual speed of aeroplane be x km/hr,

Then the increased speed of the aeroplane is = (x + 250) km/hr

Time taken by the aeroplane under usual speed to cover 1250 km = 1250/x hr

Time taken by the aeroplane under increased speed to cover 1250 km = 1250/(x + 250)hr

Therefore,

1250 1250 _ 50
X (xr250) 60

1250x=—1250(x+250) = 5060

1250(x+250)-1250x
X(x+250)

1250(x+250)—-1250xx(x+250) = 56

= 3 1250x+312500-1250xx2+250x = 56 o Ao 00120% 3
6 x2+250x 6

1875000 = 5x2 + 1250x
5x2 + 1250x — 1875000 = 0
5(x2 + 1250x — 375000) = 0
X2 + 250x — 375000 = 0

X2 — 500x + 750x — 375000 = 0

X(x — 500) + 750(x — 500) = 0

(x = 500)(x + 750) = 0

X=5000r x=-750

Since, the speed of the aeroplane can never be negative,

Therefore, the usual speed of the train = 500 km/hr.

Q.13: While boarding an aeroplane, a passenger got hurt. The pilot showing promptness and
concern, made arrangements to hospitalise the injured and so the plane started late by 30
minutes to reach the destination, 1500 km away in time, the pilot increased the speed by 100
km/hr. Find the original speed /hour of the plane.



Sol: let the usual speed of aeroplane be x km/hr,

Then the increased speed of the aeroplane is = (x + 100) km/hr

Distance to be travelled = 1500 km.

Time taken to reach the destination at original speed, t1 = 1500/x hr

Time taken to reach the destination at increasing speed, t2 = 1500/(x + 100)hr
Acc. To the question,

t1 —t2 = 30 min.

1500 1500  _ 30

= 22 1500(x+100)—1500xx(x+100) = 12

1500x=1500(x+100) = 3060 === 5700)" ~ 60

1500(x*+100)-1500x _ 1 ) . 1500x+150000-1500x _ 1 , 3
T T00) 5 1500x+150000~1500xx2+100x = 12 TS < 150000x2+100x = 12

150000 _ 1

x2+100x 2

300000 = x2 + 100x
x2 + 100x — 300000 = 0

x2 + 600x — 500x — 300000 = 0

x(x + 600) — 500(x + 600) =0

(x—500)(x + 600) =0

x =500 or x=-600

Since, the speed of plane can never be negative

Therefore, the original speed of the plane is 500 km/hr.

Q.14: A motor boat whose speed in still water 18 km/hr takes 1 hour more to go 24 km up
stream than to return downstream to the same point. Find the speed of the stream.

Soln: let the usual speed of stream be x km/hr,

Speed of the boat in still water is = 18 km/hr

Distance to be travelled = 24 km.

Speed of theboat upstream = speed of the boat in still water — speed of the stream = (18 — x) km/hr
Speed of the boat downstream = speed of the boat in still water + speed of the stream = (18 + x) km/hr.

Time of upstream journey, t1 = 24/(18 — x) km/hr



Time of downstream journey, t2 = 24/(18 + x) km/hr

Acc. To the question, t1 —t2 = 1hr.

_ _ 4 24(18+x—18+x _
2418-x—24(18+x) =1 To—— ﬁ = 1 24(180-18+x(18-x)(180) =1 o — = | 2420182 =1
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182—x2

48x = 324 — x2

X2+ 48x—324=0

x2 + 54x —6x— 324 =0

X(x +54)—6(x +54) =0
(x—6)(x+54)=0

X=6 orx=-54

Since the speed can never be negative

Therefore the speed of stream is 6 km/hr.



