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Cbse 12 Applied Mathematics
Unit 1

Modulo Arithmetic

Congruence Modulo

Simple Arithmetic functions
Allegation or Mixtures
Numerical problems on boats and
streams ,partnership,pipes and
cisterns ,races and

games ,scheduling

Numerical inequalities

Natraj Sarma
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1. Inlet:
Apipe connected with a tank or a cistern or a reservoir, that fills it, is known as an inlet.
Outlet:
Apipe connected with a tank or cistern or reservoir, emptying it, is known as an outlet.

2. If a pipe can fill a tank in x hours, then:
. 1
part filled in 1 hour = —,
X
3. Ifapipe can empty a tank in y hours, then:
o 1
part emptied in 1 hour = -,
4. If a pipe can fill a tank in x hours and another pipe can empty the full tank in y hours (where y > x), then on opening both the pipes, then
. 11
the net part filled in 1 hour = | - - =|.
Xy

5. If a pipe can fill a tank in x hours and another pipe can empty the full tank in y hours (where x > y), then on opening both the pipes, then

(N
the net part emptied in 1 hour = {— - —].
y X
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Exercises

1. Threg pipes A, Band C can flla tank from empty to ullin 30 minutes, 20 minutes, and 10 minutes respectively. When the tank is empty, allthe threg

pipes are opened. A, B and C discharge chemical solutions P.Q and R respectively. What s the proportion of the solution R in the liquic in the tank after 3
minutes?

L Pipes AandB.can il tank a6 b el e an emoly £ 20, Il e s i v pened g, e ekl
ledin

3. A pump can fill a tank with water in 2 hours. Because of a leak, it took 2% hours to fill the tank. The leak can drain all the water of the tank in:

1
A. 4= hours
3

B. 7 hours
C. 8hours

D. 14 hours

5. Atankis filled by three pipes with uniform flow. The first two pipes operating simultaneously fill the tank in the same time during which the tank is filled by
the third pipe alone. The second pipe fills the tank 5 hours faster than the first pipe and 4 hours slower than the third pipe. The time required by the first
pipe is:

A. 6 hours
B. 10 hours
C. 15 hours

D. 30 hours

6. Two pipes can fill a tank in 20 and 24 minutes respectively and a waste pipe can empty 3 gallons per minute. All the three pipes working together can fill
the tank in 15 minutes. The capacity of the tank is:

A. 60 gallons
B. 100 gallons
C. 120 gallons

D. 180 gallons



7. Atankis filled in 5 hours by three pipes A, B and C. The pipe C is twice as fast as B and B is twice as fast as A. How much time will pipe A alone take to
fill the tank?

A. 20 hours
B. 25 hours
C. 35hours
D. Cannot be determined

E. None of these

8. Two pipes A and B together can fill a cistern in 4 hours. Had they been opened separately, then B would have taken 6 hours more than A to fill the
cistern. How much time will be taken by Ato fill the cistern separately?

A. 1hour
B. 2hours
C. 6hours

D. 8hours

9. Two pipes Aand B can fill a tank in 20 and 30 minutes respectively. If both the pipes are used together, then how long wil it take to fill the tank?

A. 12 min
B. 15min
C. 25min

D. 50 min

10. Two pipes Aand B can fill a tank in 15 minutes and 20 minutes respectively. Both the pipes are opened together but after 4 minutes, pipe Ais turned off.
What is the total time required to fill the tank?

A. 10 min. 20 sec.
B. 11 min. 45 sec.
C. 12 min. 30 sec.

D. 14 min. 40 sec.



Exercises

1. Threg pipes A, B and C can fll a tank from empty to fullin 30 minutes, 20 minutes, and 10 minutes respectively. When the tank is empty, all the three
pipes are opened. A, B and C discharge chemical solutions P,Q and R respectively. What is the proportion of the solution R in the liquid in the tank after 3
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2. Pipes Aand B can il tank i an § hours respecel. Ping C a emply 42 hurs. Il he e iesare e ogee, ten th kil be
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3. Apump can fill a tank with water in 2 hours. Because of a leak, it took 2% hours to fill the tank. The leak can drain all the water of the tank in:

A. 4% hours l - } - J
o 2 7 Iy

C. 8hours

14 hours \/

5. Atankis filled by three pipes with uniform flow. The first two pipes operating simultaneously fill the tank in the same time during which the tank is filled by

the third pipe alone. The second pipe fills the tank 5 hours faster than the first pipe and 4 hours slower than the third pipe. The time required by the first
pipe is:

Fiver vt % Sceodu =5 Thieln=9

i lad o) -

6. Two pipes can fill a tank in 20 and 24 minutes respectively and a waste pipe can empty 3 gallons per minute. All the three pipes working together can fill
the tank in 15 minutes. The capacity of the tank is:

A. 60 gallons i’mp N‘N W‘ “ M‘t b‘\u'

B. 100 gallons \ l * ° —
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7. Atankis filled in 5 hours by three pipes A, B and C. The pipe C is twice as fast as B and B is twice as fast as A. How much time will pipe A alone take to
fill the tank?

E/ A= Lhe B= )

i i C = %/4_

E. None of these

J. 2 u _—-
7\*1_"_ N

n S

8. Two pipes Aand B together can fill a cistern in 4 hours. Had they been opened separately, then B would have taken 6 hours more than A to fill the
cistern. How much time will be taken by A to fill the cistern separately?

A. 1hour

B
C. 6hours
D.

shors N w46

9. Two pipes A and? tank in 20 and 30 minutes respectively. If both the pipes are used together, then how long will it take to fill the tank?
12 min

S 1l +1 =1
20 p 2

10. Two pipes A and B can fill a tank in 15 minutes and 20 minutes respectively. Both the pipes are opened together but after 4 minutes, pipe A is turned off.
What is the total time required to fill the tank?

B. 11 min. 45 sec.

5 o \n Ymin L\-(,\ -\-l) ;_ll

C. 12 min. 30 sec.

2 hours 1 —-\’—L _’,J N=

-

0"V e =1 = Yo
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8 \-.
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Boats and streams

Boats and Streants
Concept & Short Quts

T .

UPSTREAM

DOWNSTREAM

Ix-l—y kmph

Direction of Boat
Direction of Stream

Direction of Boat
Direction of Stream

Man’s/Boat’sSpeed = X
Stream/Current/Riverspeed = Y

-~ Downstream speed = X+Y
Upstream speed = X-Y
X:Y=71

~X=7Y

Speed =

Distance
Time

= Upstream speed = e = 0.3km /min
Upstream speed = X-Y = 7Y-Y = 0.3 km/min
~Y =0.05 km/min
Downstream speed = X+Y = (7Y+Y) =8Y=8x0.05 = 0.4 km/mi
Distance _ 18.4km

Speed " 04 km/min

184
Dowmuneﬁm:T = 46 minutes

Downstream time =
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. Downstream/Upstream:

In water, the direction along the stream is called downstream. And, the direction 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:
Speed downstream = (u + v) km/hr.
Speed upstream = (u - v) km/hr.

. If the speed downstream is a km/hr and the speed upstream is b km/hr, then:

quavre

Speed in still water = —(a + b) km/hr. voots.

N| =

1
Rate of stream = E(a - b) km/hr.
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1.

Aboat can travel with a speed of 13 km/hr in still water. If the speed of the stream is 4 km/hr, find the time taken by
the boat to go 68 km downstream.

A. 2hours
B. 3hours
C. 4hours
D. 5hours

2. Aman's speed with the current is 15 km/hr and the speed of the current is 2.5 km/hr. The man's speed against the
current is:

A. 85kmfhr
B. 9kmthr
C. 10 km/hr

D. 12.5km/r

3. Aboat running upstream takes 8 hours 48 minutes to cover a certain distance, while it takes 4 hours to cover the
same distance running downstream. What is the ratio between the speed of the boat and speed of the water current
respectively?

A 2:1
B. 3:2
C. 8:3
D. Cannot be determined

E. None of these

4. Amotorboat, whose speed in 15 km/hr in still water goes 30 km downstream and comes back in a total of 4 hours
30 minutes. The speed of the stream (in km/hr) is:

A 4
B. 5
C. 6
D. 10

5. Inone hour, a boat goes 11 km/hr along the stream and 5 km/hr against the stream. The speed of the boat in still
water (in km/hr) is:

A. 3 km/hr
B. 5km/hr
C. 8km/r

D. 9km/hr
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6. Aboat running downstream covers a distance of 16 km in 2 hours while for covering the same distance upstream, it
takes 4 hours. What is the speed of the boat in still water?

A. 4 km/hr
B. 6 km/hr
C. 8kmihr

D. Datainadequate

7. The speed of a boat in still water in 15 km/hr and the rate of current is 3 km/hr. The distance travelled downstream
in 12 minutes is:

A 12km
B. 1.8km
C. 24km

D. 36km

8. Aboat takes 90 minutes less to travel 36 miles downstream than to travel the same distance upstream. If the speed
of the boat in still water is 10 mph, the speed of the stream is:

A. 2mph
B. 2.5mph
C. 3mph

D. 4mph

9. Aman can row at 5 kmph in still water. If the velocity of current is 1 kmph and it takes him 1 hour to row to a place
and come back, how far is the place?

A. 24km
B. 2.5km
C. 3km
D

. 3.6 km
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10. A boat covers a certain distance downstream in 1 hour, while it comes back in 1% hours. If the speed of the stream

be 3 kmph, what is the speed of the boat in still water?

A.

B
C.
D

12 kmph

. 13 kmph

14 kmph

. 15 kmph

None of these

“Just a dam minute! Yerterday you said X equals two!™’

Solutions next page

Balso
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Doumshream Shuwsd = |24y
= km |k
Time = .6.3 = L}lw
17
Mans shead = [5-2.8
=12:S tm/hy
ag ornst Cuvvent
= |us- 2.8
=10 km|hv
4
S = H—% =8 = &.‘
TR 3 60 S <
S = Y
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One-Step Inequalities

Solve each inequality and gra

| R O
+—t
-12 -10 -8 -6 -4 -2
x<-5
3) n—6<-14
< o——
-10 -8 -6 ) 2
n<-8
5) a-17>-16
—+—+—+
=5 4.3 2 -1 00 1 2 3 4 5§
a>1
7 3+v<-9
- +
-14 -12 -10 -8 -6
v<-12
9) —3x>3
—_—
-5 4 3 -2 -1 0 1 2 3 4 5
x<-1
k
11) ~<—4
4
+——t
-24 -2 -20 -18 -16 -14

k<-16

‘Numerical inequalities *

2) -l+r>4
+ + + + + + —
-2 -1 0 1 2 3 4 5 6 7 8
A=)
4) b-7<-12
D——————+—+—+
=7 -6 =5 =4 =3 =2 =1 :0; 1 2 3
b<-5
6) 15+ x<0
< C— +
-22 -20 -18 -16 -14 -12
x<-15
8) 8>n—6
o——+
7 8 9 10 11 12 13 14 15 16
n<14
n
10) —>3
3
+ + +—+
3 4 5 6 7 9 10 11 12 13
n>9
12) -9x>-90
< ———
4 5 6 7 9 10 11 12 13
x<10
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13) 0> 7n

| —
-5 4 -3 2 -1 0 1 2 3 4 5
n<0

15) —13x <—156

+ + + + + +

+—t—D >
4 5 6 7 8 9 10 11 12 13 14

i7),-8>w—3

+ + + + +

B—+ +
-8 -7 -6 5 4 -3 -2 -1 0 1 2

v<-5

19) 25>2n+13

- — + + + + +
8 9 10 11 12 13 14 15 16 17 18
B 12

21) 3<x-4

f—
Ly s6 25 <4 =3 5. 4F 0 4 2 3

2

23) 12n>84

~@
o

3 4 5 6
n>7

9 10 11 12

14) 2> 5
S
+ &
-32 30 28 26  -24
m 2= -25
16) 32>-16p
—
%6 -5 4 -3 2 -1 0 1 2 3 4
p=-2

18) 11<5+x

+—t—t—@
1 2 3 4 5 6 7 8 9 10 11

20) —-168 > —12a

>

——t
12 13 14 15 16 17 18 19 20 21 22
a>14

”
22) —>6
3

+ + + + + + + +—+
10 11 12 13 14 15 16 17 18 19 20
r>18

24) 22>-10+5b

S

14 -12 -10 -8 -6
b<-12



One-Step Inequalities

Solve each inequality and graph its solution.

1) ~125%—7

3) n—-6<-14
‘ -io : —‘8 —:6 -4 =2

5 a—17>-16

-5 4 -3 2 -1 0 1 2 3 4 S

7) 3+v<-9
. —1.4 I —;2 . —iO -8 -6
9) —3x>3
,:54:;7:37:27:1 0 1 2 3 4 5
k
1) —<—4
4

Numerical inequalities

2) -1+r24
2 10 1 2 3 4 5 6 7 8

4) b-7<-12

=7 %6 5 4 3 2 -1 0 1 2 3

6) 15+x<0

6 7 8 9 10 11 12 13 14 15 16

n
10) =>3
3

3 4 5 6 7 8 9 10 11 12 13

12) —9x>-90

3 4 5 6 7 8 9 10 11 12 13

Period


Mobile User

Mobile User


13) 0>7n

. 14) 2> -5
—5 —4 —3 —2 —l 0 1 2 é 4 5 5
—52 =30 -28 —é6 —é4
15) —13x < -156 16) 32> -16p
S W AR PR R R R

17) -8>v—3

18) 11<5+x
S 5 5 %5 20 1

7 8 9 10 11

19) 252n+13 20) -168 > —12a

8 9 lO ll 17 13 14 15 16 17 18

12 13 14 15 16 17 18 19 20 21 22

2n Ly

_ 2) L6
7 26 -5 -4 -3 2 -1 0 3

1 2 3

10 11 12 13 14 15 16 17 18 19 20

23) 12n>84

2 3 4 5 6 17

24) -22>-10+b

8§ 9 10 11 12




