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Practice the Solutions of this part properly. It will help you to

 

        solve the Creative Questions easily.

 

 

[image: image11.wmf][image: image12.wmf]Algebraic Expressions
Exercise-3.5

[image: image13.wmf]
After reading this chapter, the students will be able to (

1.
expand the formulae of square and cube by applying algebraic formulae.


2.
explain the remainder theorem and resolve into factors by applying the theorem.
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form algebraic formulae for solving real life problems and solve the problems by applying the formulae.
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1.
Which one of the following is the factorized form of x2 ( 7x + 6?


(a) (x ( 2) (x ( 3)
(b) (x ( 1)(x + 8)
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(c) (x ( 1)(x ( 6)
(d) (x + 1)(x + 6) 
eq \o((,c)

Explanation: x2 ( 7x + 6 = x2 ( 6x ( x + 6



= x(x ( 6) ( 1(x ( 6) = (x ( 6)(x ( 1)
2.
If ((x) = x2 ( 4x + 4, which one of the following is the value of ((2)?


(a)
4
(b)
2[image: image16.wmf]
(c)
1
(d)
0
eq \o((,d)

Explanation: ((x) = x2 ( 4x + 4


(  ((2) = 22 ( 4.2 + 4 = 4 ( 8 + 4 = 0

3.
If x + y = x ( y, which one of the following is the value of y?


(a)
(1
(b)
0
(c)
1
(d)
2
 eq \o((,b)


Explanation: x + y = x ( y or, y + y = x ( x


or, 2y = 0 or, y =  eq \f(0,2)  ( y = 0
4.
Which one of the following is the lowest form of  eq \f(x2 + 3x3,x + 3x2) ?


(a) x2
(b)
x
(c)
1
(d)
0 
eq \o((,b)


Explanation:  eq \f(x2 + 3x3,x + 3x2)  =  eq \f(x(x + 3x2),(x + 3x2)) = x

5.
Which one of the following is the lowest form of  eq \f(1 ( x2,1 ( x) ?


(a) 1
(b) x


(c) (1 ( x)
(d) (1 + x)
 eq \o((,d)


Explanation:  eq \f(1 ( x2,1 ( x) =  eq \f((1 + x)(1 ( x),(1 ( x)) = 1 + x

6.
Which one of the following is the value of 


  eq \f(1,2) {(a + b)2 ( (a ( b)2}?


(a) 2(a2 + b2)
(b) a2 + b2

(c) 2ab
(d) 4ab
eq \o((,c)

Explanation:  eq \f(1,2) {(a + b)2 ( (a ( b)2} =  eq \f(1,2) . 4ab = 2ab

7.
If x +  eq \f(2,x)  = 3, what is the value of x3 +  eq \f(8,x3) ?


(a)
1
(b)
8
(c)
9
(d)
16
eq \o((,c)

Explanation: x +  eq \f(2,x)  = 3 or,  eq \b(x + \f(2,x))3 = (3)3

or, x3 +  eq \b(\f(2,x))3 + 3. x .  eq \f(2,x)   eq \b(x + \f(2,x)) = 27


or, x3 +  eq \f(8,x3)  + 3. 2. 3 = 27 [putting the given value]


or, x3 +  eq \f(8,x3) + 18 = 27 or, x3 +  eq \f(8,x3) = 27 ( 18


(  x3 +  eq \f(8,x3) = 9

8.
Which one of the following is the factorized form of p4 + p2 + 1?


(a) (p2 ( p + 1)(p2 + p ( 1)
(b) (p2 ( p ( 1)(p2 + p + 1)


(c) (p2 + p + 1)(p2 + p + 1)


(d) (p2 + p + 1)(p2 ( p + 1) 
eq \o((,d)

Explanation: p4 + p2 + 1 = (p2)2 + 2.p2.1 + (1)2 ( p2


= (p2 + 1)2 ( p2 = (p2 + 1 + p)(p2 + 1 ( p)



= (p2 + p + 1)(p2 ( p + 1)

9.
What is the factors of x2 ( 5x + 4?


(a) (x ( 1) (x ( 4)
(b) (x + 1) (x ( 4)


(c) (x + 2) (x ( 2)
(d) (x ( 5) (x ( 1) 
eq \o((,a)

Explanation: x2 ( 5x + 4 = x2 ( 4x ( x + 4



= x(x ( 4) ( 1(x ( 4) = (x ( 4) ( x ( 1) = (x ( 1) (x ( 4)

10.
What is the value of (x ( 7)(x ( 5) ?


(a) x2 + 12x + 35
(b) x2 + 12x ( 35


(c) x2 ( 12x + 35
(d) x2 ( 12x ( 35
eq \o((,c)

Explanation: (x ( 7)(x ( 5) = x2 ( 7.x ( 5.x + 7.5



= x2 ( 7x ( 5x + 35 = x2 ( 12x + 35

11.
What is the value of   eq \f(2.9 ( 2.9 ( 1.1 ( 1.1,2.9 ( 1.1) ?


(a) 1.8
(b)
1.9
(c)
2
(d)
4
eq \o((,d)

Explanation:  eq \f(2.9 ( 2.9 ( 1.1 ( 1.1,2.9 ( 1.1) =  eq \f((2.9)2 ( (1.1)2,2.9 ( 1.1) 


=  eq \f((2.9 + 1.1)(2.9 ( 1.1),(2.9 ( 1.1)) = 2.9 + 1.1 = 4

12.
If x = 2 (  eq \r(3), what is the value of x2?


(a) 1
(b) 7 ( 4 eq \r(3)

(c) 2 +  eq \r(3)
(d)  eq \f(1,2 ( ) 

eq \o((,b)

Explanation: x = 2 (  eq \r(3) or, x2 = (2 (  eq \r(3))2


= (2)2 ( 2.2. eq \r(3) + ( eq \r(3))2 



= 4 ( 4 eq \r(3) + 3 = 7 ( 4 eq \r(3)

13.
If ((x) = x2 ( 5x + 6 and ((x) = 0, x = what?


(a) 2, 3
(b) ( 5, 1


(c) ( 2, 3
(d) 1, ( 5
eq \o((,a)

Explanation: ((x) = x2 ( 5x + 6 and ((x) = 0



( x2 ( 5x + 6 = 0



or, x2 ( 3x ( 2x + 6 = 0


or, x(x ( 3) ( 2(x ( 3) = 0


or, (x ( 3) (x ( 2) = 0 



Either, x ( 3 = 0                 or, x ( 2 = 0



( x = 3
( x = 2
14.


	
	x
	+ 6

	x
	x2
	+ 6x

	( 5
	( 5x
	( 30



Which one of the following is the total area of the table above?

(a) x2 ( 5x + 30
(b) x2 + x ( 30


(c) x2 + 6x ( 30
(d) x2 ( x + 30
eq \o((,b)

Explanation: Here,

	
	x
	+ 6

	x
	x2
	+ 6x

	( 5
	( 5x
	( 30



( Area of four rectangle = x2 + 6x ( 5x ( 30



= x2 + x ( 30

15.
A can do a work in x days; B can do that work in 3x days. In the same time, how many times does A of B work?


(a) 2 times
(b) 2 eq \f(1,2)  times


(c) 3 times
(d) 4 times
eq \o((,c)

Explanation: Work in a day of A t Work in a day of B


=  eq \f(1,x) t  eq \f(1,3x) =  eq \b(\f(1,x) ( 3x)  t  eq \b(\f(1,3x) ( 3x) = 3 t 1

(
In the same time A can do  eq \f(3,1) of B or, 3 times work.

16.
If a + b = ( c, a2 + 2ab + b2 is expressed in terms of c, which one of the following will be? 


(a) ( c2
(b) c2

(c) bc 
(d) ca
eq \o((,b)

Explanation: a + b = (c or, (a + b)2 = ((c)2


(
a2 + 2ab + b2 = c2
17.
If x + y = 3, xy = 2, what is the value of x3 + y3?


(a) 9
(b) 18


(c) 19 
(d) 27
eq \o((,a)

Explanation: x3 + y3
= (x + y)3 ( 3xy(x + y) = (3)3 ( 3.2.3



= 27 ( 18 = 9


18.
Which one of the following is the factorized form of 8x3 + 27y3?


(a) (2x ( 3y)(4x2 + 6xy + 9y2)



(b) (2x + 3y)(4x2 ( 6xy + 9y2)


(c) (2x ( 3y)(4x2 ( 9y2)


(d) (2x + 3y)(4x2 + 9y2) 
eq \o((,b)

Explanation: 8x3 + 27y3 = (2x)3 + (3y)3



= (2x + 3y) {(2x)2 ( 2x.3y + (3y)2}





= (2x + 3y) (4x2 ( 6xy + 9y2)

19.
What is to be added to 9x2 + 16y2 so that their sum will be a perfect square?


(a) 6xy
(b) 12xy 

(c) 24xy
(d) 144xy 
eq \o((,c)

Explanation: 9x2 + 16y2


= (3x)2 + (4y)2


= (3x + 4y)2 ( 2.3x.4y      [a2 + b2 = (a + b)2 ( 2ab]



= (3x + 4y)2 ( 24xy.


So, 9x2 + 16y2 will be a perfect square after adding 24xy.
20.
If x ( y = 4, which one of the following statement is correct?


(a) x3 ( y3 ( 4xy = 64



(b) x3 ( y3 ( 12xy = 12


(c) x3 ( y3 ( 3xy = 64



(d) x3 ( y3 ( 12xy = 64
eq \o((,d)

Explanation: x ( y = 4 or, (x ( y)3 = 43


or, x3 ( y3 ( 3xy (x ( y) = 64


or, x3 ( y3 ( 3xy. 4 = 64



( x3 ( y3 ( 12xy = 64

21.
If x4 ( x2 + 1 = 0, 

(1) x2 +  eq \f(1,x2)  = what ?


  (a) 4
(b) 2

  (c) 1
(d) 0
eq \o((,c)

Explanation: Given, x4 ( x2 + 1 = 0 



   or, x4 + 1 = x2




or,  eq \f(x4 + 1,x2) = 1 

or,  eq \f(x4,x2) +  eq \f(1,x2) = 1





( x2 +  eq \f(1,x2) = 1


(2) What is the value of  eq \b(x + \f(1,x))2 ?


 (a) 4
(b) 3

 (c) 2
(d) 1
eq \o((,b)

Explanation: x2 +  eq \f(1,x2)  = 1 or,  eq \b(x + \f(1,x))2  ( 2.x. eq \f(1,x) = 1




or,  eq \b(x + \f(1,x))2 ( 2 = 1 or,  eq \b(x + \f(1,x))2 = 1 + 2




(  eq \b(x + \f(1,x))2 = 3


(3) x3 +  eq \f(1,x3)  = what ?


 (a) 3
(b) 2

 (c) 1
(d) 0
eq \o((,d)

Explanation: From (2) ,  eq \b(x + \f(1,x))2 = 3 


or, x +  eq \f(1,x) =  eq \r(3)



or,  eq \b(x + \f(1,x))3 = ( eq \r(3))3 


or, x3 +  eq \f(1,x3) + 3. x.  eq \f(1,x) 

 eq \b(x + \f(1,x)) = 3 eq \r(3)

or, x3 +  eq \f(1,x3) + 3.  eq \r(3) = 3 eq \r(3) 


or, x3 +  eq \f(1,x3) = 3 eq \r(3) ( 3 eq \r(3)


( x3 +  eq \f(1,x3) = 0

22.
A can do a work in p days and B can do it in 2p days. They started to do the work together and after some days A left the work unfinished. B completed the rest of the work in r days. In how many days was the work finished?


Solution: Let, the total work is finished in x days.


( A and B together do the work in (x (r) days and B alone does the rest work in r days.


A does in 1 day  eq \f(1,p) part of the work 


B does in 1 day  eq \f(1,2p) part of the work


A and B together do in 1 day  eq \b(\f(1,p) + \f(1,2p)) part =  eq \f(3,2p) part


( A and B together in (x ( r) days do  eq \f(3(x – r),2p) part of the work.


B alone does in r day’s  eq \f(r,2p) part of the work 


According to question, [the work done by (A and B) in (x ( r) days] + [the work done by B in r days] = [Total Work]



( 
 eq \f(3(x – r),2p) +  eq \f(r,2p) = 1



or,
 eq \f(3(x – r) + r,2p) = 1



or,
 eq \f(3x –3r + r,2p) = 1



or,
3x ( 2r = 2p [cross multiplication]



or,
3x = 2p + 2r 



(
x = eq \f(2(p + r),3) 

( The total work was finished in eq \f(2(r + p),3)  days (Ans.)

Alternative Solution: Let, the work was finished in t days. Then, B did the work t days and A did the work (t – r) days. 


( A does in (t – r) days  eq \f(t – r,p) part of the work.


and B does in t days  eq \f(t,2p)  part of the work.
According to question,  eq \f(t – r,p)  +  eq \f(t,2p)  = 1



or,  eq \f(2(t – r) + t,2p) = 1



or,  eq \f(2t – 2r + t,2p)  = 1



or,  eq \f(3t – 2r,2p)  = 1



or, 3t – 2r = 2p [cross multiplication]



or, 3t = 2r + 2p



or, 3t = 2 (p + r)



( t =  eq \f(2,3) (p + r)


( The total work was finished in eq \f(2(r + p),3) days (Ans.)
23.
50 presons can do a work in 12 days by working 8 hours a day. Working how many hours per day can 60 persons finish the work in 16 days?


Solution: We know, w = qnx


where, q = portion of a work performed by every one in unit of time. 


n = number of performing of work

x = total time of doing work

w = portion of a work done by n persons in time x.


Let,


60 persons can finish the work in 16 days working x hours per day.


Then,


( q.50.12.8 = q.60.x.16


or, 4800 = 960x


or, x =  eq \f(4800,960) 

( x = 5


( 60 persons can finish the work in 16 days by working 5 hours. (Ans.)
24.
Mita can do a work in x days and Rita can do that work in y days. In how many days will they together complete the work?

Solution: Mita can complete total or 1 work in x days.


( Mita can do in 1 day  eq \f(1,x) part of the work 


Rita can complete total or 1 work in y days


( Rita can do in 1 day  eq \f(1,y)  part of the work


( They can do together in 1 day  eq \b(\f(1,x) + \f(1,y))  part of the work.


( They can do together total or 1 work in 



 eq \b(\f(1,\f(1,x) + \f(1,y)))  days



=  eq \f(1,\f(x + y,xy))  days =  eq \f(xy,x + y)  days (Ans.)
25.
A bus was hired at Tk. 5700 to go for a picnic under the condition that every passenger would bear equal fare. But due to the absence of 5 passengers, the fare was increased by Tk. 3 per head. How many passengers availed the bus? 


Solution: Let, the number of passengers availed in the bus was x.



( Fare of per passenger Tk.  eq \f(5700,x) 


( If all the passengers would come, then total passengers would become (x + 5).



( Fare per head would be Tk.  eq \f(5700,x + 5)  


According to question,  eq \f(5700,x) (  eq \f(5700,x + 5) = 3



or,
 eq \f(5700(x + 5) ( 5700x,x(x + 5)) = 3



or,
 eq \f(5700x + 28500 ( 5700x,x2 + 5x) = 3



or,
28500 = 3x2 + 15x



or,
3x2 + 15x ( 28500 = 0



or,
3(x2 + 5x ( 9500) = 0



or,
x2 + 5x ( 9500 = 0



or,
x2 + 100x ( 95x ( 9500 = 0



or,
x(x + 100) ( 95 (x + 100) = 0



( (x + 100) (x ( 95) = 0



Either x + 100 = 0
or, x ( 95 = 0



( x = ( 100

( x = 95


x = (100 is not acceptable, because number of passengers can not be negative.

( x = 95


( Total number of passengers were 95 availed the bus (Ans.)
26.
A boatman can go d km in p hours against the current. He takes q hours to cover that distance along the current. What is the speed of the current and boat?


Solution: Let, speed of the boat is x km/hour and speed of the current is y km/hour.


( Speed of the boat in favor of current is (x + y) km per hour and the speed of the boat against current is (x ( y) km per hour.


We know, speed =  eq \f(distance,time) 

According to question, x ( y =  eq \f(d,p) ... ... ... (i)



and x + y =  eq \f(d,q) ... ... ... (ii)


By adding equation (i) and (ii) we get, 




(x ( y) + (x + y) =  eq \f(d,p) +  eq \f(d,q) 


or,
x ( y + x + y = d  eq \b(\f(1,p) + \f(1,q )) 


or,
2x = d  eq \b(\f(1,p) + \f(1,q )) 


(
x =  eq \f(d,2) 

 eq \b(\f(1,p) + \f(1,q )) 

By subtracting equation (i) from equation (ii) we get,




(x + y) ( (x ( y) =  eq \f(d,q)  –  eq \f(d,p) 


or,
x + y ( x + y =  eq \f(d,q) –  eq \f(d,p) 


or,
2y =  d  eq \b(\f(1,q) – \f(1,p )) 


(  
y  =  eq \f(d,2) 

 eq \b(\f(1,q) – \f(1,p )) 

( Speed of current is  eq \f(d,2) 

 eq \b(\f(1,q) – \f(1,p )) km/ hour and speed of boat is  eq \f(d,2) 

 eq \b(\f(1,p) + \f(1,q ))  km/ hour (Ans.)
27.
A boatman plying by oar goes 15 km and returns from there in 4 hours. He goes 5 km at a period of time along the current and goes 3 km at the same period of time against the current. Find the speed of the oar and current.


Solution: Let,


the required time to go along the current is t hours.


( The required time to return against the current is (4 ( t) hours.


(  eq \f(15,t) t  eq \f(15,4 ( t) = 5 t 3    eq \b\bc\[(speed = \f(distance,time)) 


or,  eq \f(\f(15,t),\f(15,4 ( t)) =  eq \f(5,3) 


or,  eq \f(15,t) (  eq \f(4 ( t,15) =  eq \f(5,3) 


or,  eq \f(4 ( t,t) =  eq \f(5,3) 


or, 12 ( 3t = 5t



or, 5t + 3t = 12



or, 8t = 12



or, t =  eq \f(12,8) 


( t =  eq \f(3,2) 

Let, speed of the oar is x km/hour


and speed of the current is y km/hour.



( t (x + y) = 15



or, x + y =  eq \f(15,t) 


or, x + y =  eq \f(15,\f(3,2))  [putting the value of t]



or, x + y = 15 (  eq \f(2,3) 


( x + y = 10 ......... (i)


and
(4 ( t) (x ( y) = 15



or, x ( y =  eq \f(15,4 ( t) 


or, x ( y =  eq \f(15,4 ( \f(3,2)) [putting the value of t]



or, x ( y =  eq \f(15,\f(8 ( 3,2)) 


or, x ( y =  eq \f(15,\f(5,2)) 


or, x ( y =  eq \f(15 ( 2,5) 


( x ( y = 6 ............. (ii)


By adding equation (i) and (ii) we get,



2x = 16



( x = 8


Subtracting (ii) from (i) we get,



2y = 4



( y = 2


( Speed of the oar is 8 km/hour 


and speed of the current is 2 km/hour (Ans.)
28.
Two pipes are connected with a tank. The empty tank is filled up in t1 minutes by the first pipe and it becomes empty in t2 minutes by the second pipe. If the two pipes are opened together, in how much time will the tank be filled up? (here t2 > t1)


Solution: 


The first pipe takes t1 minutes to fill up 1 tank


( ”     ”      ”       ”       1   ”            ”       ”   ”  eq \f(1,t1)  part 


The second pipe takes t2 minutes to empty 1 tank


( ”              ”       ”           ”     1     ”    ”      ”     ”  eq \f(1,t2)  part


(If two tanks are opened together  eq \b(\f(1,t1) ( \f(1,t2))  part =  eq \f(t2 ( t1,t1t2)  part is filled in 1 minute. 

  
So, if two tanks are opened together,

  eq \f(t2 ( t1,t1t2)  part is filled up in 1 minute.

(        1      ”    ”    ”   eq \f(1,\f(t2 ( t1,t1t2))   ,,


                            =  eq \f(t1t2,t2 ( t1)  minutes

( The required time is  eq \f(t1t2,t2 ( t1) minutes. (Ans.)

29.
A tank is filled up in 12 minutes by a pipe. Another pipe flows out 15 litre of water in 1 minute. When the tank remains empty, two pipes are opened together and the tank is filled up in 48 minutes. How much water does the tank contain?

Solution: Let, the tank contains V litre of water.


( The first pipe takes 1 minute to fill up with  eq \f(V,12)  litre of water.


The second pipe takes 1 minute to flow out 15 litre of water.


( If two pipes are opened together, they fill the tank with  eq \b(\f(V,12) ( 15) litre water in 1 minute.


( 48  eq \b(\f(V,12) ( 15) = V


or, 48  eq \b(\f(V ( 180,12)) = V


or, 4(V ( 180) = V


or, 4V ( 720 = V


or, 4V ( V = 720


or, 3V = 720


or, V =  eq \f(720,3) 

( V = 240


( The tank contains 240 litre of water. (Ans.)
30.
If a pen is sold at Tk. 11, there is a profit of 10%. What is the cost price of the pen?

Solution: Let, the cost price is tk. x 


We know, Cost price + profit = Selling price



or, x + 10% of x = 11



or, x +  eq \f(10,100)  of x = 11



or, x +  eq \f(x,10) = 11



or,  eq \f(10x + x,10) = 11



or,  eq \f(11x,10) = 11



or, x =  eq \f(11 ( 10,11) 


( x = 10


( Required cost price is Tk. 10.(Ans.)
31.
Due to the sale of a note-book at Tk.36, there was a loss. If the note-book would be sold at Tk. 72, there would be profit amounting twice the loss. What was the cost price of the note-book?


Solution: Let, the cost price of the note-book is Tk. x


( Amount of loss at selling price Tk. 36 = Tk. (x ( 36)


and the amount of profit at selling price Tk. 72 


= Tk. (72 ( x) 


According to question, 2(x ( 36) = (72 ( x)



or, 2x ( 72 = 72 ( x



or, 2x + x = 72 + 72



or, 3x = 144



or, x =  eq \f(144,3) 


( x = 48


( The cost price of the note-book is Tk. 48 (Ans.)
32.
Divide Tk. 260 among A, B and C in such a way that 2 times of the share of A, 3 times of the share of B and 4 times of the share of C are equal to one another.


Solution: Let, A’s share = Tk. x 



B’s share = Tk. y

C’s share = Tk. z 


Given, 2 ( A’s share = 3 ( B’s share = 4 ( C’s share



( 2x = 3y = 4z



( y =  eq \f(2x,3)  and z =  eq \f(2x,4)  or, z =  eq \f(x,2) 

According to the given condition, x + y + z  = 260



or, x +  eq \f(2x,3)  +  eq \f(x,2)  = 260



or,  eq \f(6x + 4x + 3x,6) = 260



or,  eq \f(13x,6) = 260



or, x =  eq \f(260 ( 6,13) 


( x
= 120



( y
=  eq \f(2 ( 120,3)    [putting the value of x]




= 80



( z
=  eq \f(120,2)        [putting the value of x]




= 60


( A’s share is Tk. 120, B’s share is Tk. 80 and C’s share is Tk. 60 (Ans.)
33.
Due to the selling of a commodity at the loss of x% such price is obtained that due to the selling at the profit of 3x% Tk. 18x more is obtained. What was the cost price of the commodity?


Solution:


Let, the cost price of the commodity is Tk. y 


(At a loss of x%, loss is tk.(y ( x%) 




= y (  eq \f(x,100)  




=  eq \f(xy,100)  


( Then at a loss of x%, the selling price is  Tk.  eq \b(y ( \f(xy,100))

( At a profit 3x%, profit is Tk. (y ( 3x%) 




=  eq \b(y ( \f(3x,100)) 



=  eq \f(3xy,100) 

( At a profit 3x% , the selling price is = Tk.  eq \b(y + \f(3xy,100)) 

According to question,  eq \b(y + \f(3xy,100)) (  eq \b(y ( \f(xy,100))  = 18x



or, y +  eq \f(3xy,100) ( y +  eq \f(xy,100) = 18x



or,  eq \f(3xy,100) +  eq \f(xy,100) = 18x



or,  eq \f(3xy + xy,100) = 18x



or,  eq \f(4xy,100) = 18x



or, y =  eq \f(18x ( 100,4x) 


( y = 450


( Cost price of the commodity is Tk. 450 (Ans.)
34.
If the simple profit of Tk.300 in 4 years and the simple profit of Tk. 400 in 5 years together are Tk. 148, what is the percentage of profit?


Solution: We know, I = Pnr


where, I = profit after time n, P = principal,


n =  specific time, r = profit rate


Let, at simple profit x% of Tk. 300 in 4 years and of tk.400 in 5 years together are Tk. 148.



( (4 ( 300 ( x%) + (5 ( 400 ( x%) = 148



or, 4 ( 300 (  eq \f(x,100) + 5 ( 400 (  eq \f(x,100) = 148



or, 12x + 20x = 148



or, 32x = 148 or, x =  eq \f(148,32) 


or, x =  eq \f(37,8)   ( x = 4.625


( Percentage of profit is 4.625% (Ans.)

[N.B. Instead of 4%, it will be 4.625% in the answer of text book.]
35.
If the difference of simple profit and compound profit of some principal in 2 years is Tk. 1 at rate of profit 4%, what is the principal?


Solution: Given, rate of profit, r = 4 %  =  eq \f(4,100) 


Investment time, n = 2 years 


Let, principal = Tk. P


( Compound rate of profit including principal,

C = P(1 + r)n 


( Compound rate profit, I1 = P(1 + r)n – P 


Again, simple profit, I = Prn 


According to question, P (1 + r)n – P – Prn = 1 



or,
P  eq \b(1 + \f(4,100))2 – P – P (  eq \f(4,100) ( 2 = 1



or,
P  eq \b(\f(104,100))2 – P – P (  eq \f(8,100) = 1



or,
P×1·0816 – P – P × 0·08 = 1 




or,
P(1·0816 – 1 – 0·08) = 1 



or,
P × 0·0016 = 1 



or, 
P =  eq \f(1,0.0016) 


(
P = 625


( Principal = Tk. 625 (Ans.)

Alternative Solution:


Let, principal P = Tk. x


Given, rate of profit, r = 4% =  eq \f(4,100) =  eq \f(1,25) 

Time, n = 2 years


( Simple interest, I = Pnr = x.2.  eq \f(1,25)  =  eq \f(2x,25) 

Compound principal, C = Tk. P(1 + r)n 



= Tk. x  eq \b(1 + \f(1,25))2  



= Tk. x eq \b( \f(25+1,25))2  



 = Tk. x  eq \b(\f(26,25))2  




=  eq \f(676x,625) 

( Compound interest = Tk.  eq \b(\f(676x,625) – x) 


=  eq \b(\f(676x – 625x,625))  



=  eq \f(51x,625)  


According to question,  eq \f(51x,625) –  eq \f(2x,25) = 1


or,  eq \f(51x – 50x,625) = 1


or,   eq \f(x,625) = 1


(  x = 625


( Principal = Tk. 625 (Ans.)
36.
Some principal becomes Tk. 460 with simple profit in 3 years and Tk. 600 with simple profit in 5 years. What is the rate of profit?


Solution: Let, principal = Tk. P 



Rate of profit =  x% =  eq \f(x,100) 

( According to 1st condition, P eq \b(1 + 3. \f(x,100)) = 460



or, P eq \b(\f(100 + 3x,100)) = 460



(  eq \f(P,100) (100 + 3x) = 460 ......... (i)


According to 2nd condition, P eq \b(1 + 5.\f(x,100)) = 600



or, P  eq \b(\f(100 + 5x,100)) = 600



(  eq \f(P,100) (100 + 5x) = 600 ......... (ii)


By dividing equation (ii) by equation (i) we get,  eq \f(\f(P,100) (100 + 5x),\f(P,100) (100 + 3x)) =  eq \f(600,460) 

or,  eq \f(100 + 5x,100 + 3x) =  eq \f(30,23) 

or, 2300 + 115x = 3000 + 90x


or, 115x ( 90x = 3000 ( 2300


or, 25x = 700


or, x =  eq \f(700,25) 

( x = 28


( Annual rate of profit is 28% (Ans.) 


[N.B. instead of 5% answer will be 28%]

Alternative Solution:

Principal + 5 years profit = Tk. 600

Principal + 3 years profit = Tk. 460

(–)         (+)

2 years profit = Tk. 140

( 3 years profit =  eq \f(140,2) ( 3 = 210 
( Principal Tk. (460 – 210) = 250 

( % of profit  eq \f(210,250 ( 3) ( 100 = 28%. 
37.
How much money will become Tk. 985 as profit principal in 13 years at the rate of simple profit 5% per annum?


Solution: We have, A = P(1 + nr)


Let, principal = Tk. P 


Here, n = 13 years



r = 5% =  eq \f(5,100) 


A = Tk. 985 


According to question, 985 = P eq \b(1 + 13 ( \f(5,100)) 


or, 985 = P eq \b(\f(100 + 65,100)) 


or, 985 = P  eq \f(165,100) 


or, P =  eq \f(985 ( 100,165) 


( P = 596.97 



( Principal is Tk. 596.97 (app.) (Ans.)

[N.B. instead of 522.37, answer will be 596.97]
38.
How much money will become Tk. 1248 as profit principal in 12 years at the rate of simple profit 5% per annum?


Solution: We have, A = P(1 + nr)



P (in Tk.) = principal


Let, principal= Tk. P 


Here,
n = 12 years



r = 5% =  eq \f(5,100)  



A = Tk. 1248 


According to question, 1248 = P  eq \b(1 + 12 ( \f(5,100)) 


or, 1248 = P  eq \b(\f(100 + 60,100)) 


or, 1248 = P  eq \f(160,100) 


or, P =  eq \f(1248 ( 100,160) 


( P = 780



( Principal is Tk. 780 (Ans.)
39.
Find the difference of simple profit and compound profit of Tk. 8000 in 3 years at the rate of profit 5%. 

Solution: Given, principal, P =Tk. 8000 



Rate of profit, r = 5% =  eq \f(5,100) 


Time, n = 3 years


We know, simple interest, I = Pnr 

=  eq \b(8000 ( 3 ( \f(5,100)) [putting the given value]


= Tk. 1200 


Compound interest including principal, 



C = P(1 + r)n


= 8000  eq \b(1 + \f(5,100))3 [putting the given value]


= 8000  eq \b(\f(105,100))3  



= 8000 (1.05)3 



= 9261 


( profit
= Tk. (9261 ( 8000)

= 1261


( Difference of compound interest and simple interest is Tk. (1261 ( 1200) = Tk. 61 (Ans)
40.
The Value Added Tax (VAT) of sweets is x%. If a trader sells sweets at Tk. P including VAT, how much Vat is he to pay? If x = 15, P = 2300, what is the amount of VAT?


 Solution: Let, the amount of VAT in sweets of Tk. P is Tk. y 


( Selling price of the sweets without VAT is Tk. (P ( y) 


and the amount of VAT at x% rate is Tk. { x%  of (P ( y) } 



= { eq \f(x,100)  of (P ( y)}



=  eq \f(x(P ( y),100) 

According to question, y =  eq \f(x(P ( y),100) 


or, 100y = x(P ( y) [cross multiplication]



or, 100 y = Px ( xy



or,  100y + xy = Px



or,  y(x + 100) = Px



( y =  eq \f(Px, x + 100) 

(If x = 15, P = 2300, 



y =  eq \f(2300 ( 15, 15 + 100) =  eq \f( 15 ( 2300, 115) = 300

( VAT = Tk. eq \f(Px , 100 + x); Amount of VAT Tk. 300

(Ans.) 

41. Sum of a number and its multiplicative inverse is  3.
(a) 
Taking the number as the variable x, express the above information with an equation.
2

(b)  Find the value of x3 (  eq \f(1,x3) .
4
(c) Prove that,  x5 +  eq \f(1,x5) = 123 
4

Solution to the question no-41 
eq \o((,a)
Let, the number is x


(Multiplicative inverse of x is   eq \f(1,x) 

According to question, x +  eq \f(1,x) = 3 (Ans.)

eq \o((,b)
From ‘a’ we have, x +  eq \f(1,x) = 3


Now,  eq \b(x ( \f(1,x))2 =  eq \b(x + \f(1,x))2 ( 4.x.  eq \f(1,x) 


= (3)2 ( 4 [putting the given value]



= 9 ( 4 = 5


(  eq \b(x ( \f(1,x))2 = 5


( x (  eq \f(1,x) =  eq \r(5) [Taking positive value of roots]


Again, x3 (  eq \f(1,x3) =  eq \b(x ( \f(1,x))3 + 3.x.  eq \f(1,x) 

 eq \b(x ( \f(1,x))


=  eq \b(\r(5))3 + 3. eq \r(5) 


= 5 eq \r(5) + 3 eq \r(5) 


= 8 eq \r(5) 

( x3 (  eq \f(1,x3) = 8 eq \r(5) (Ans.)

eq \o((,c)
From ‘a’ and ‘b’ we have,


x +  eq \f(1,x) = 3 and x (  eq \f(1,x) =  eq \r(5) 

Now, x3 +  eq \f(1,x3) =  eq \b(x + \f(1,x))3 ( 3.x.  eq \f(1,x) 

 eq \b(x + \f(1,x))


= (3)3 ( 3.3 [putting the given value]



= 27 ( 9 



= 18


( x3 +  eq \f(1,x3) = 18 ( ( ( (i)


and x2 +  eq \f(1,x2) 
=  eq \b(x ( \f(1,x))2 + 2.x.  eq \f(1,x) 


=  eq \b(\r(5))2 + 2 [putting the given value]



= 5 + 2 = 7


( x2 +  eq \f(1,x2) = 7 ( ( ( (ii)


multiplying equation (i) and (ii) we get,


 eq \b(x3 + \f(1,x3)) 

 eq \b(x2 + \f(1,x2)) = 18 ( 7


or, x5 +  eq \f(x3,x2) +  eq \f(x2,x3) +  eq \f(1,x5) = 126


or, x5 + x +  eq \f(1,x) +  eq \f(1,x5) = 126


or,  eq \b(x5 + \f(1,x5)) +  eq \b(x + \f(1,x)) = 126


or, x5 +  eq \f(1,x5) + 3 = 126  [putting the given value]


or, x5 +  eq \f(1,x5) = 126 ( 3


or, x5 +  eq \f(1,x5) = 123


( x5 +  eq \f(1,x5) = 123 (Proved)

42.
Each of the members of an association decided to subcribe 100 times the number of members. But 4 members did not subscribe. As a result, amount of subscription for each member was increased by Tk. 500 than the previous.


(a) 
If the number of members is x and total amount of subscription is Tk.A, find the relation between them. 
2

(b) 
Find the number of members of the association and total amount of the subscription.
4
(c) 
 eq \f(1,4) of total amount of subscription at the rate of simple profit 5% and rest of the money at the rate of simple profit 4% were invested for 2 years. Find the total profit.
4

Solution to the question no. 42 
eq \o((,a)
Here, number of the members of association x


and total amount of subscription is A


amount of subscription of each member is (100 ( x)



= 100x 


(Amount of subscription of x members 

= Tk. (100x ( x) 

= 100x2 


Required relation, A = 100x2 (Ans.)

eq \o((,b)
Because of 4 members didn’t subscribe, the amount of subscription of every member of (x ( 4) members would be Tk. (100x + 500).


According to question, (x ( 4) (100x + 500) = 100x2

or, 100x2 + 500x ( 400x ( 2000 = 100x2

or, 100x = 2000


or, x =  eq \f(2000,100) = 20


( Members of association = 20 


and total amount of subscription is Tk.100x2 



= 100 ( (20)2 



= 100 ( 400 = 40,000 


Numbers of members are 20 and total amount of subscription is Tk. 40,000 (Ans.)
eq \o((,c)
 eq \f(1,4) of total amount of subscription =  eq \f(1,4) of 40,000



= 10,000 


Rest of the money =  Tk. (40,000 ( 10,000)



= Tk. 30,000 


In first case, simple profit = Pnr = (10,000 ( 2 (  eq \f(5,100))



= Tk.1000 


[( P = Tk. 10,000, n = 2 years, r = 5% = Tk.  eq \f(5,100) ]


In second case, simple profit = Pnr



= (30,000 ( 2 (  eq \f(4,100)) 




= Tk. 2400 


[( P = Tk.30,000, n = 2 years, r = 4% = Tk. eq \f(4,100) ]

( Total profit = Tk. (1000 + 2400) 



= Tk.3400 (Ans.)
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1.
What is the profit of 2 years at tk. 600 at a profit of 2%?   [D.B. 15]

a
Tk. 2400
b
Tk. 600 


c
Tk. 24
d
Tk. 6
eq \o((,c)
Answer to the question no. (2 − 3) according to the information:

At the rate of simple profit 5% per annual 500 taka in 3 years will become. 
2.
What is the value of simple profit?  [R.B. 15]

a
25 taka
b
50 taka 


c
75 taka
d
100 taka 
eq \o((,c)
3.
Which one is the compound profit?  [R.B. 15]

a
41.81 taka
b
51.25 taka


c
78.81 taka
d
78.95 taka
eq \o((,c)
4.
In profit and loss(

i.
cost price ( selling price = loss

ii.
selling price ( cost price = profit 


iii.
profit and loss is calculated on cost price 


Which one of the following is correct?  [Ch.B. 15]

a
i
b
i & ii


c
ii & iii
d
i & iii
eq \o((,d)
5.
Related to profit and loss formula, S = C(I + r) then what happened below?   [B.B. 15]

a
profit
b
loss


c
cost price = selling price


d
cost price = selling price

eq \o((,a)
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6.
Purchase price: Selling price = 4 : 5, what is the percentage of profit? [Mirzapur Cadet-15]

a
16%
b
25%


c
20%
d
10%
eq \o((,b)
7.
If an interest is calculated by altering the principal throughout the whole term after a certain period of the loan, it is called [Mymensingh Cadet-15]

a
Simple interest
b
Compound interest


c
Rate of intrest
d
Amount
eq \o((,d)
8.
4 men and 10 boys can do a work in 18 days. In how many days can 12 men and 30 boys do it.

[Mymensingh Cadet-15]

a
3 days
b
4 days


c
5 days
d
6 days
eq \o((,a)
9.
What is the simple profit of tk. 300 in 4 years at the rate of 5%? [Comilla Cadet-15]

a
tk 120
b
tk 50 


c
tk 60 
d
tk 160 
eq \o((,c)
10.
Which is correct for simple profit? 


[Feni Girls' Cadet-15]

a
P = Inr
b
C = Pnr


c
P = Pnr
d
I = Pnr
eq \o((,d)
11.
If a book is sold at Tk. 22, there is a profit of 10%. What was the cost price of the book? [Feni Girls' Cadet-15]

a
10
b
20


c
30
d
40
eq \o((,b)
12.
If the simple profit of Tk. x for 4 years is x at the rate of x%. What is the value of x?
[Sylhet Cadet-15]

a
Tk. 20
b
Tk. 30


c
Tk. 25
d
Tk. 40
eq \o((,c)
13.
If the simple profit of Tk. x for 4 years is x at the rate of x%. What is the value of x? [Sylhet Cadet-15]

a
25
b
30


c
40
d
52
eq \o((,a)
14.
4 men and 10 boys can do a piece of work in 18 days. In how many days can 12 men and 30 boys do it? [Jhenidah Cadet-15]

a
3 days
b
4 days


c
5 days
d
6 days
eq \o((,d)
15.
In how many years will the profit of Tk. 1000 be Tk. 480 at the rate of 12%?  [Jhenidah Cadet-15]

a
4
b
5


c
6
d
10
eq \o((,a)
16.
What is the simple profit of Tk. 300 in 4 years at the rate of 5%?
[Faujdarhat Cadet-14]



a
120
b
50


c
60
d
1200

eq \o((,c)
17.
The salary of sister is x% less than that of brother then what is the ratio of their salary. 
[Sylhet Cadet-14]

a
100 t (100 + x)


b
100 t (100 ( x)


c
(100 + x) t 100


d
(100 + x) t (100 ( x) 



eq \o((,b)
18.
What is the profit of TK 500, if someone invests it for 2 years at the rate of compound profit 5% per annum? 
[Jhenidah Cadet-14]

a
51.24
b
51.25 


c
51
d
50 

eq \o((,b)
19.
Observe the following: 
[Pabna Cadet-14]

i.
At y% increases the present price is tk.  eq \b(x + \f(xy,100)) of tk. x.



ii.
50% of tk. 120.00 = 20% of tk. 300.00 


iii.
 eq \f(am,a(n)  = am+n 


Which one is correct?

a
i
b
i and ii


c
ii and iii
d
i, ii and iii

eq \o((,d)
20.
The price of a book is Tk 24, it is 80% of the actual price. The Government subsidizes the due price. 
[Joypurhat Girls' Cadet-14]

i.
Actual price is tk. 30

ii.
Subsidize price is tk. 6.  


iii.
Government subsidize rate is 24%


 According to the given information


which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,a)
Answer the question nos. 21-22 according to the information below: [Joypurhat Girls' Cadet-15]
Mr. Komol was deposited Tk. 6000 for 3 years in a bank at the rate of 10% per annum.

21.
What is the simple profit (in Tk.)?

a
180
b
600


c
1800
d
6000
eq \o((,c)
22.
What is the difference between simple profit and compound-profit (in Tk.)?

a
186
b
1800


c
1986
d
6000
eq \o((,a)
Answer to the question (23(25) using the following information.

A substance is sold at a loss of 28% [Faujdarhat Cadet-15]
23.
If the cost price of the substance is x what is the amount of loss in Tk?

a
x ( 28
b
x + 28


c
28x
d
 eq \f(7x,25) 
eq \o((,d)
24.
What is the amount of selling price in Tk?

a
x ( 28
b
25


c
18x
d
 eq \f(18x,25) 
eq \o((,d)
25.
What is the ratio of selling price and cost price?

a
18 : 25
b
9 : 5


c
3 : 5
d
25 : 18
eq \o((,a)
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	((( 3.6 Forming and applying algebraic formulae in solving real life problems( Text book Page-58


· Algebraic equations can be formed to solve problems based on real life by taking unknown quantities as any variable (say x).
· Following formulae are used in solving the problems based on real life.
i.
Payable or attainable, A = qn; where q is amount of money payable or attainable per person and n is the number of person.

ii.
w = qnx; where w is the amount of work, q is the portion of work performed by everyone in unit of time, n is the number of performing of work  and x is total time.
iii. Percentage by parts, p = br (b = total quantity, r = percentage by fraction)

iv.
Simple profit, I = Pnr, Profit with principal, A = P(1 + nr)

v.
Compound profit, A = P(1 + r)n


26.
If the speed of any object is q meter per hour, what is the distance passed by the object in hour t? 

(medium) 

a
qt
b
 eq \f(q,t) 
c
 eq \f(t,q) 
d
 eq \f(1,qt) 
eq \o((,a)
27.
Cost price of a product is tk a. What will be the selling price of that product at profit b%? (medium) 


a  eq \b(ab + \f(a,100)) 
b
a  eq \b(1 + \f(b,100)) 

c b eq \b(1 + \f(a,100)) 
d
b eq \b(1 + \f(1,100)) 
eq \o((,b)
28.
If the cost of n phone calls is tk p, what is the total cost of 10 phone calls? (medium)

a
 eq \f(10p,n) 
b
10p
c
10np
d
 eq \f(10n,p) 
eq \o((,a)
29.
Fare of a bus is tk 2400. Number of passengers are 50. If 10 passengers remain absent, what will be the fare per passengers? (medium)

a
50
b
55
c
60
d
80
eq \o((,c)
30.
Amount of money of each a, b and c is  eq \f(1,3) of total amount of money. If total amount of money is Tk. 300, which one of the following is true? (hard)

a
a + b + c = 300


b
abc = 300

c
a +b + c  = 100


d
3a + 3b + 3c = 300


eq \o((,a)
31.
If 50 persons can do a work in 12 days by working 8 hours a day, how many hours of a person is required to complete the work? (hard)

a
480
b
48000
c
4800
d
48
eq \o((,c)
32.
Rahim can do work in 10 days and Karim can do the same work in 30 days. How many times work done by Rahim compared to Karim at the same time? (easy) 

a
 eq \f(1,3) 
b
2
c
3
d
4
eq \o((,c)
33.
Rashed can do a work in 12 days, what part of the work will he complete in d days? (medium) 


a
12d
b
 eq \f(d,12) 
c
 eq \f(12,d) 
d
 eq \f(d,6) 
eq \o((,b)
34.
Speed of the boat is 3 km per hour and the speed of current is 6 km per hour, what is the distance covered by the boat in favor of current in 6 hours? (hard)

a
36
b
54
c
64
d
72
eq \o((,b)
35.
If a tank of 500 litre is filled up by a pipe in 50 minutes, how many litre of water enter into the tank per minute? (medium)

a
100
b
50
c
10
d
5
eq \o((,c)
36.
25% of which one of the following is equal to x? (easy)

a
5x
b
25x
c
4x
d
75x 
  eq \o((,c)
37.
What is the simple profit of Tk. 450 in 4 years at rate Tk 4.50 per annum? (easy)


a
72
b
79
c
81
d
85
eq \o((,c)
38.
If the VAT on sweets is x%, what is the selling price of the sweets of Tk. p? (medium)

a
p +  eq \f(px,1000) 
b
p +  eq \f(px,100) 

c
p(100 + x)
d
100p + x
eq \o((,b)
39.
If the cost price is double of the selling price, what is the percentage of loss? (hard)

a
2
b
10
c
50
d
100
eq \o((,c)
40.
If the population increasing rate of any city is 50 persons per thousand, what is the increasing rate in percentage? (medium)

a
10
b
5
c
2
d
 eq \f(1,2) 
eq \o((,b)
4.
What is the selling price of a pen of tk 10 at 10% profit? (medium) 


a
11
b
12
c
20
d
21
eq \o((,a)
142.
There is 25% loss of a watch at selling price Tk.150. What was the cost price of the watch? (easy)

a
100
b
180
c
200
d
250
eq \o((,c)
18.  If a pen is sold at Tk. 11, there is a profit of 10%. What was the cost price of the pen? (easy) 

a
10
b
11
c
12
d
15
eq \o((,a)
43.
What is the simple profit of tk 500 in 2 years at rate 5%? (medium) 

a
20
b
50
c
80
d
120
eq \o((,b)
44.
What is the required number of years to get profit Tk. 273 at simple profit rate of 7 percent per annum of Tk. 650?  (medium)

a
1
b
2
c
3
d
6
eq \o((,d)
45.
If the profit principal of Tk. 15000 is Tk. 17865.24, what is the compound profit? (easy)

a
2865.24
b
2865.76


c
32865.24
d
32865.76
eq \o((,a)
46.
If each member of a association of 10 members provides subscription ten times of the number of members (

i.
the amount of subscription of each member is Tk. 10.

ii.
the total amount of subscription is Tk. 1000.

iii.
the amount of subscription of each member is Tk.100.

Which one of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,c)
47.
Mita can do a work in 6 days. If Rita can do that work in 12 days(




i.
Mita can do  eq \f(1,6)  part of the work in one day.

ii.
Rita can do  eq \f(1,12)  part of the work in one day.

iii.
They together can do  eq \f(1,4)  part of the work in one day.

Which one of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
48.
If the required time to travel d km against the current and in favour of current  are t1 hour and t2 respectively (

i.
Speed against current is  eq \f(d,t1) km per hour.

ii.
Speed in favour of current is  eq \f(d,t2) km per hour.


iii.
Speed of boat is   eq \b(\f(d,t2) ( \f(d,t1))  km per hour.


Which one of the following is correct? (hard)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)

Answer to the questions (49-51) using the following information:

The number of telephone calls is n. Cost of each call is Tk. p and the line rent is Tk. r.
49.
What is the total cost of telephone calls? (easy)

a
n + p
b
pn
c
 eq \f(n,p) 
d
 eq \f(p,n) 
eq \o((,b)
50. What is the total cost of telephone calls including the line rent? (medium)

a
rpn
b
rn + p

     
c
r + np
d
r + n + p
eq \o((,c)
51.
What will be the cost price of total telephone calls if the cost per call increases x%? (medium)

a
pn eq \b(1 + \f(x,100)) 
b
pn(100 + x)

c
pnx
d
pn(100x + 1)
eq \o((,a)

Answer to the questions (52-55) using the following information:

Rifa takes two times more time to do a work than Rita does. Rita can do that work in 12 days.

52.
How many days need to do that work by Rifa? (easy)

a
6
b
12


c
24
d
48
eq \o((,c)
53.
What part of the work Rita can do in one day? (easy)

a
 eq \f(1,6) 
b
 eq \f(1,12) 
c
 eq \f(1,24) 
d
 eq \f(1,48) 
eq \o((,b)
54.
What part of the work Rifa can do in one day? (easy)

a
 eq \f(1,12) 
b
 eq \f(1,18) 
c
 eq \f(1,24) 
d
 eq \f(1,48) 
eq \o((,c)
55.
In how many days Rifa and Rita together can finish the work? (easy)

a
4
b
8
c
12
d
24
eq \o((,b)

Answer to the questions (56-58) using the following information:

A tank is being filled by two pipes in p and q minutes respectively.
56.
What part of the tank is filled up by 1st pipe in 1 minute? (easy)

a
p
b
 eq \f(1,p) 
c
p + 1
d
p ( 1
eq \o((,b)
57.
What part of the tank is filled up by the two pipes in 1? (medium)

a
 eq \f(p + q,pq) 
b
 eq \f(p ( q,pq) 
c
 eq \f(pq,p + q) 
d
pq
eq \o((,a)
58.
How much time will need to fill the tank by two pipes together? (hard)

a
pq
b
 eq \f(1,pq) 
c
 eq \f(pq,p + q) 
d
 eq \f(p + q,pq) 
eq \o((,c)

Answer the questions (59-62) using the following information:


Due to the selling of a commodity at the loss of x% such price is obtained that due to the selling at the profit of 3x% Tk.18x more is obtained. The cost price of the commodity is Tk. p.
59.
What is the selling price at a loss of x%? (easy)

a
p – x
b
p + x


c
px
d
p eq \b(\f(100 – x,100)) 
eq \o((,d)
60.
What is the selling price at profit 3x%? (easy)

a
p + 3x
b
p – 3x


c
p eq \b(\f(100 + 3x,100)) 
d
 eq \f(3px, 100) 
eq \o((,c)
61.
What is the difference between two selling price? 

(medium)

a
 eq \f(px,25) 
b
px
c
25px
d
100px
eq \o((,a)
62.
What is the value of p? (medium)

a
450
b
450x2
c
900
d
900x2
eq \o((,a)

Answer to the questions(63-65) using the following information:

Due to the sale of a note-book at Tk. 36, there was a loss of Tk. x. If the note-book would be sold at Tk. 72, there would be profit amounting twice the loss.

 63.
What is the cost price of the notebook in 1st case? (easy)


a
36 + x
b
36 ( x


c
36x
d
x ( 36
eq \o((,a)
64.
What is the cost price of the notebook in 2nd case? (easy)

a
72 + 2x
b
2x ( 72


c
72 ( 2x
d
2x + 36
eq \o((,c)
65.
What is the cost price of the notebook? (hard)

a
36
b
48
c
72
d
80
eq \o((,b)

Answer to the questions (66-68) using the following information:

At simple profit of x% of Tk. x the amount of profit in one year is Tk. x.
66.
What is the rate of profit? (easy)

a
 eq \f(x,50) 
b
 eq \f(x,2) 
c
 eq \f(x,100) 
d
 eq \f(x,10) 
eq \o((,c)
67.
Value of which one is equal to the principal? (easy)

a
100x
b
x
c
x + x%
d
100 + x
eq \o((,b)
68.
What is the value of x? (hard)

a
100
b
10x
c
100x
d
50
eq \o((,a)

Answer to the questions (69-71) using the following information:

If Tk 500 is deposited to the bank at profit 5% for one year-
69.
What will be the simple profit? (easy)

a
25
b
74
c
72
d
50
eq \o((,a)
70.
What will be the compound principal? (easy)

a
500
b
100
c
525
d
550
eq \o((,c)
71.
What is the difference between simple profit and compound profit? (medium) 

a
0
b
25
c
50
d
500
eq \o((,a)
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eq \o(((((((,Question(1) A and B together can do a work in p days. A alone can do that work in q days. (Activity; page-63
a. 
What part of the work can A do in 1 day.
2 
b. 
In how many days can B alone do the work?
4 

c. 
If p = 4 and q = 8, in how many days can B alone do the work? If daily wages of A and B are Tk. 200 and Tk. 300 respectively, what are their total wages?
4 
Solution to the question no. 1

eq \o((,a) A can do alone the whole work or 1 part in q days.
( In 1 day, A can do  eq \f(1,q) part of the work (Ans.)
eq \o((,b) A and B together can do the whole work or 1 part in p days.
( In 1 day, A and B together can do  eq \f(1,p) part of the work

( In 1 day, B can do  eq \b(\f(1,p) ( \f(1,q)) part or,  eq \f(q ( p,pq) of the work

B can do alone the whole work or 1 part in =  eq \f(1,\f(q ( p,pq)) 

                          or,  eq \f(pq,q ( p) days =  eq \f(pq,q ( p) days  (Ans.)

eq \o((,c) Again, If p = 4 and q = 8,


B finishes the work in =  eq \f(4 ( 8,8 ( 4) = 8 days


So, A finishes the work in 8 days. 


That is, wage of A will be= 8 ( 200 = Tk.1600


Again, B finishes the work in 8 days


That is, wage of B will be = 8 ( 300 = Tk.2400

( B finishes the work in 8 days; Wages of A and B are respectively Tk.1600 and Tk.2400. (Ans.)

eq \o(((((((,Question(2)  For a picnic, a bus was hired at Tk.2400 and it was decided that every passenger would have to give equal fare. But in absence of 10 passengers, fare per head was increased by Tk. 8.

(Activity; page-63
a. 
The number of passengers is x, what will be the fare per head and if all the passengers go to the picnic then what will be the fare per head?
2 
b. 
Forming equation determine the number of passengers of the bus and the fare per head.
4 

c. 
Show that, if the number of passengers of the bus is 20% less than the number of passengers gone to the picnic, fare per head will increase by 25%.
4 

Solution to the question no. 2

eq \o((,a)  Let, passengers of the bus = x 


( fare per head = Tk.  eq \f(2400,x)  (Ans.)

If all the passengers are present then the number of passengers will be (x + 10) persons


Then, fare per head= Tk.  eq \f(2400,x + 10)  (Ans.)
eq \o((,b) According to the question,  eq \f(2400,x) –  eq \f(2400,x + 10) = 8



or,  eq \f(2400(x + 10) – 2400x,x(x + 10)) = 8



or, 8x(x + 10) = 2400 (x + 10) ( 2400x 



or, 8x(x + 10) = 2400(x + 10 ( x)



or, 8x(x + 10) = 2400 ( 10



or, 8x(x + 10) = 24000



or, 8(x2 + 10x) (24000 = 0



or, 8(x2 + 10x ( 3000) = 0



or, x2 + 10x ( 3000 = 0   [dividing both sides by 8]



or, x2 + 60x – 50x – 3000 = 0



or, x(x + 60) ( 50(x + 60) = 0



or, (x + 60)(x ( 50) = 0



Either, x + 60 = 0
 or, x ( 50 = 0



That is, x = (60 
     or, x = 50


Since, x denotes the number of passengers, it can never be negative.


( x = 50


That is, the number of passengers of the bus was 50 persons.


fare per head = Tk. eq \f(2400,50)  = Tk.48 

Ans. 50 persons and Tk.48

eq \o((,c) From ‘b’, we get, the number of passengers of the bus was 50 persons.

So,  20% of 50 =  eq \b(\f(20,100) of 50)  persons


=  eq \b(50 ( \f(1,5)) persons


= 10 persons

( The number of passengers would be  (50 ( 10) persons = 40 persons

Then the fare per head would be = Tk.  eq \f(2400,40)  



= Tk.60


Again, 25% of fare per head  = Tk.  eq \b(\f(25,100) of 48 )


= Tk.  eq \b(48 ( \f(1,4)) = Tk.12 

( Then the fare per head would be = Tk. (48 + 12) 



= Tk.60

(
If the number of passengers of the bus is 20% less than the number of passengers gone to the picnic, fare per head will increase by 25%. 
(Shown)

eq \o((((((,Question(3) The loss is n% when 10 lemons are sold per taka.  
(Activity; page-65

a. 
If cost price of 10 lemons is Tk. X, what is the value of x?
2

b.   How many lemons are to be sold per taka to make the profit of z%?
4

c.
The loss is 4% when 10 lemons are sold per taka. How many lemons are to be sold per taka to make the profit of 20%?
4 
Solution to the question no. 3

eq \o((,a) 
Cost price of 10 lemons is Tk. X 

( In n% loss the selling price of 10 lemons =    

                                                     Tk.  eq \b(  x - \f(n,100) of x ) 


= Tk. x eq \b(1 ( \f(n,100))  



= Tk.   eq \f(x(100 ( n),100)  


According to the question,  eq \f(x(100 ( n),100) = 1 


or, x(100 ( n) = 100 [by cross-multiplication]


( x =  eq \f(100,100 ( n) 

(  Cost price of 10 lemons is = Tk. eq \f(100,100 ( n) (Ans.)
eq \o((,b) 
Again, Let, y lemons are to be sold per taka to make the profit of z%  


Cost price of 10 lemons is Tk. eq \f(100,100 ( n)  


( ,,     ,,    ,,   y      ,,       ,,  Tk.  eq \f(100y,10(100 ( n)) 
   (  Selling price of y lemons to make the profit of z%

= Tk.   eq \f(100y,10(100 ( n))  +  eq \f(z,100) of  eq \f(100y,10(100 ( n)) 

= Tk.  eq \f(100y,10(100 ( n)) 

 eq \b(1 + \f(z,100))  

= Tk.   eq \f(100y,10(100 ( n)) 

 eq \b(\f(100 + z,100)) 

= Tk.   eq \f(y(100 + z),10(100 ( n))  


According to the question,   eq \f(y(100 + z),10(100 ( n)) = 1 


or, y(100 + z) = 10(100 ( n)   [by cross-multiplication]


( y =  eq \f(10(100 ( n),100 + z) 

(  eq \f(10(100 ( n),100 + z)  lemons are to be sold per taka to make the profit of z% . (Ans.)
eq \o((,c) From ‘b’, we get,  eq \f(10(100 ( n),100 + z)  lemons are to be sold per taka to make the profit of z%.

Here, n = 4, z = 20

   ( Number of lemons to be sold 

                               per taka =  eq \f(10(100 ( 4),100 + 20) 



=  eq \f(10.96,120)  = 8 


( 8 lemons are to be sold per taka (Ans.)
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eq \o((((((,Question(4) A trader invested Tk. 8000 as principal for 3 years at the rate of profit 5% per annum. 

a.
Determine the simple profit in 3 years.  
2

b.
Find the difference of simple profit and compound profit in 3 years.        
4

c.
The accountant said that, the compound profit after 3 years is Tk. 1129.33. How much more or less was the rate of profit?
4

Solution to the question no. 4

eq \o((,a)
Given,


Rate of profit, r = 5%


Principal, P = Tk.8000


Period, n = 3 years


( Simple profit, I = Pnr





= Tk. 8000 ( 3 (  eq \f(5,100)  = Tk.1200

eq \o((,b)
Compound principal, A = P(1 + r)n


or, A = 8000 eq \b(1 + \f(5,100))3 


  = 8000  eq \b(\f(105,100))3 = Tk.9261


(
Compound profit = A ( P 




= Tk. (9261 ( 8000)




= Tk.1261


From ‘a’ , Simple profit = Tk.1200


(
Difference of simple profit and compound profit= Tk. (1261 ( 1200) = Tk.61 (Ans.)
eq \o((,c)
The accountant said that, the compound profit after 3 years is Tk. 1129.33


or, 
8000 eq \b(1 + \f(r,100))3 ( 8000 = 1129.33


or,
 eq \b\bc\{(\b(1 + \f(r,100))3 ( 1)8000 = 1129.33

or,
 eq \b(1 + \f(r,100))3  =  eq \f(1129.33,8000) + 1 = 1.141

or,
1 +  eq \f(r,100) = 1.045   [By using calculator]

or,
 eq \f(r,100) = 1.045 ( 1 = 0.045

or,
r = 0.045(100 = 4.5%

( The accountant kept the rate of profit (5 ( 4.5)% = 0.5% less. (Ans.)
eq \o((((((,Question(5) A boatman plying by oar goes 15 km and returns from there in 4 hours. He goes 5 km at a period of time along the current and goes 3 km at the same period of time against the current. 

 t hours are required to go along the current.
a. 
Find the ratio of the speeds of along and against the current.
2 
b. 
Determine the value of t.
4 

c. 
Find the speed of the oar and the current.
4 

Solution to the question no. 5

eq \o((,a)
Given, To go along the current t hour is required.

( To return against the current (4-t) hour is required.

(  eq \f(15,t) t  eq \f(15,4 ( t) = 5 t 3  eq \b\bc\[(speed = \f(distance,time))  (Ans.)
eq \o((,b)
From ‘a’, we get that,



 eq \f(15,t) t  eq \f(15,4 ( t) = 5 t 3


or,
 eq \f(\f(15,t),\f(15,4 ( t)) =  eq \f(5,3) 

or,
 eq \f(15,t) (  eq \f(4 ( t,15) =  eq \f(5,3) 

or,
 eq \f(4 ( t,t) =  eq \f(5,3) 

or,
12 ( 3t = 5t

or,
12 = 5t + 3t


or,
8t = 12


or,
t =  eq \f(12,8) 

(
t =  eq \f(3,2)  (Ans.)
eq \o((,c)
Let, the speed of oar is x km./hours.


and the speed of current is y km./hours.


(
t(x + y) = 15


or,
x + y =  eq \f(15,t) 

or,
x + y =  eq \f(15,\f(3,2)) 

or,
x + y = 15 (  eq \f(2,3) 

(
x + y = 10 .......... (i)


and (4 ( t) (x ( y) = 15


or,
x ( y =  eq \f(15,4 ( t) 

or,
x ( y =  eq \f(15,4 ( \f(3,2)) 

or,
x ( y =  eq \f(15,\f(8 ( 3,2)) 

or,
x ( y = 15 (  eq \f(2,5) 

(
x ( y = 6 .............. (ii)


Adding equation (i) and (ii), we get that,



2x = 16   (
x = 8


Subtracting equation (ii) from (i), we get that,



2y = 4


(
y = 2

(
The speed of oar is 8 km./hours.


and the speed of current is 2 km./hours. (Ans.)
( More Creative Broad Questions Prepared by Master Trainer: Combined

eq \o((((((,Question(6) If a = 2 eq \r(2) + 3,

a.
Determine the multiplicative inverse expression of a.
2

b.
If a6 ( pa3 ( 1 = 0, find the value of p.
4

c.
Prove that :  eq \f(a4 ( a2 ( 1,a2) = 24 eq \r(2) ( 1 
4

Solution to the question no. 6

eq \o((,a)
Multiplicative inverse expression of a is  eq \f(1,a) 

Given, a = 2 eq \r(2) + 3


or,
 eq \f(1,a) =  eq \f(1,2\r(2) + 3) 



=  eq \f(1,3 + 2\r(2))



=  eq \f(3 ( 2\r(2),(3 + 2\r(2)) (3 ( 2\r(2))) 



=  eq \f(3 ( 2\r(2),(3)2 ( (2\r(2))2) 



=  eq \f(3 ( 2\r(2),9 ( 8)  



= 3 ( 2 eq \r(2)   (Ans.)
eq \o((,b)
a6 ( 1 = pa3 


or,
 eq \f(a6 ( 1,a3) = p


or,
p = a3 (  eq \f(1,a3) 


  =  eq \b(a ( \f(1,a))3 + 3.a. eq \f(1,a)   eq \b(a ( \f(1,a)) 

Now, a = 2 eq \r(2) + 3


and  eq \f(1,a) = 3 ( 2 eq \r(2)    [From ‘a’]

(
a (  eq \f(1,a) = (2 eq \r(2) + 3) ( (3 ( 2 eq \r(2) )



 = 2 eq \r(2)  + 3 ( 3 + 2 eq \r(2) 


 = 4 eq \r(2) 

So, using a (  eq \f(1,a) = 4 eq \r(2)  ,


p = (4 eq \r(2))3 + 3(4 eq \r(2) = 64 ( 2 eq \r(2) + 12 eq \r(2) = 140 eq \r(2)
(Ans.)
eq \o((,c)
L.S. =  eq \f(a4 ( a2 ( 1,a2) 


=  eq \f(a4,a2) (  eq \f(a2,a2)  (  eq \f(1,a2) 


= a2 ( 1 (  eq \f(1,a2) 


= a2 (  eq \f(1,a2) ( 1



=  eq \b(a + \f(1,a)) 

 eq \b(a ( \f(1,a)) ( 1



= (2 eq \r(2)  + 3 + 3 ( 2 eq \r(2) ) ( 4 eq \r(2)  ( 1 eq \b\bc\[(a ( \f(1,a) = 4\r(2)) 

= 6 ( 4 eq \r(2)  ( 1




= 24 eq \r(2)  ( 1 = R.S. 

(  eq \f(a4 ( a2 ( 1,a2) = 24 eq \r(2) ( 1 (Proved)

eq \o((((((,Question(7) Consider ((x) = 12x2 + 35x + 18 and g(x) = 3x2 ( x ( 14 are two polynomials. 

a. 
Resolve g(x) into factors.
2

b.
Determine the values of  x if ((x) = 0 and  g(x) = 0. 
4

c.
At the rate of profit of x% obtained from ‘b’ the difference of simple profit and compound profit in 2 years on any capital. What is the capital?
4

Solution to the question no. 7

eq \o((,a)
g(x) = 3x2 ( x ( 14 [6 ( ((7) = ( 42, ( 7 + 6 = 1]



 = 3x2 ( 7x + 6x ( 14



 = 3x2 + 6x ( 7x ( 14



 = 3x(x + 2) ( 7(x + 2)



 = (x + 2) (3x ( 7) (Ans.)
eq \o((,b)
((x) = 12x2 + 35x + 18  [8 ( 27 = 216, 8 + 27 = 35]



= 12x2 + 27x + 8x + 18



= 3x(4x + 9) + 2(4x + 9)



= (4x + 9) (3x + 2)


g(x) = (x + 2) (3x ( 7) [From ‘a’]


Now, If ((x) = 0 ,


  (4x + 9) (3x + 2) = 0


Either 4x + 9 = 0     or, 3x + 2 = 0


or, x =  eq \f((9,4) , 
        or, x =  eq \f((2,3) 

( x =  eq \f((9,4) ,  eq \f((2,3)  (Ans.)

and If g(x) = 0 , From ‘a’,


(x + 2) (3x ( 7) = 0


Either (x + 2) = 0  or, 3x ( 7 = 0


or, x = (2, 
or, x =  eq \f(7,3) 

(  x = (2,   eq \f(7,3)  (Ans.)
eq \o((,c)
The positive value of x obtained from ‘b’ is the rate of the profit of the given problem.


Let, capital = Tk.P


Rate of profit, r = x% =  eq \f(7,3) % =  eq \f(7,3 ( 100) 

 Period, n = 2 years


( Simple profit I = Pnr




= Tk.P ( 2 (  eq \f(7,3 ( 100) 



= Tk.  eq \f(14P,300) 

Capital with compound profit A = P(1 + r)n

( Compound profit = A ( P




= P(1 + r)n ( P




= P{(1 + r)n ( 1}




= P  eq \b\bc\{(\b(1 + \f(7,300))2 ( 1) 



= P  eq \b\bc\{(\b(\f(307,300))2 ( 1) 

According to the question, P  eq \b\bc\{(\b(\f(307,300))2 ( 1) (  eq \f(14P,300)= 1

or,
P eq \b(\f(94249 ( 90000,90000)) (  eq \f(14P,300) = 1


or,
 eq \f(4249P,90000) (  eq \f(14P,300) = 1


or,
P eq \b(\f(4249 ( 4200,90000)) = 1 


or,
P =  eq \f(90000,49)  = 1836.7


( Capital is Tk.1836.7   (Ans.)
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eq \o(((((((,Question(8) 2 oranges were bought  at Tk. 5 and sold at Tk. 35.
a.
If the number of oranges is y then what will be the profit?
2


b.
How many oranges are to be sold to make a profit x%?
4

c.
If a% profit is to be made then how many oranges are to be sold at tk. 75?
4


Ans.  a. Tk. eq \b(35 – \f(5y,2))  b.  eq \f(1400,x + 100)  c.  eq \f(3000, 100 + a) 
eq \o(((((((,Question(9) The population of a city was 4 millions in 2011. The rate of increment of population is 25 persons per thousand. 

a. 
Express the rate of increment of population per hundred. 
2

b.
Determine the number of population of the city in 2013. 
4

c.
What will be the increased amount of population between 2013 and 2017 of the city?
4 


Ans. a. 2.5 persons per hundred; b. 4202500 persons; c. 212751 persons (approx.) 

eq \o(((((((,Question(10) The price of a book is Tk. 56. This price is 80% of the real price. The rest price is completed by the subsidy. 

a. 
Express the amount the subsidy of government in percentage.
2 

b.
How much money is subsided by the government?
4

c.
If the percentage of VAT per call is equal to the total subsidy of government then determine the total cost of 160 calls including VAT. Where cost per call is Tk. 1.20 and fare of ware is Tk. 135. 
4


Ans. a. 20%; b. Tk. 14; c. Tk. 372.78.

Question Bank ( Creative Broad Questions with Answers: Combined

eq \o(((((((,Question(11) If a4 + a2b2 + b4 = 63 and a2 + ab + b2 = 9 then( 

a. 
Resolve the left side of the 1st equation into factors. 
2

b.
Find the value of a2 + b2. 
4

c.
Find the value of a6 ( b6.
4


Ans. a. (a2 + ab + b2) (a2 – ab + b2);  b. 8;  c. 126 eq \r(15) 
eq \o(((((((,Question(12)  eq x + \f(1,x) and  eq x2 +  \f(1,x2) (  1 are two algebraic expressions. 

a. 
What is the product of the two expressions?
2 

b.
If the value of the 1st expression is 2 then what is the value of the 2nd expression?
4 

c.
If x is increased by 100% then what is the product of the two changed expressions?
4


Ans. a. x3 +  eq \f(1,x3) ; b. 1; c. 8x3 +  eq \f(1,8x3) 
eq \o(((((((,Question(13) The principal Tk. 650 becomes Tk. 273 with simple profit in some years at the rate of profit 7%. 

a. 
How many years are needed to get that profit?
2

b.
If the value of m2 +  eq \f(1,m2)  is equal to the time then find the value of m3 –  eq \f(1,m3) . 
4

c.
What is the difference of simple profit and compound profit during the obtained time duration?
4


Ans. a. 6 years; b. 14; c. Tk. 52.47.
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· Different formulae are used in solving the problems based on real life mentioned below-

· Payable or attainable, A = Tk. qn (q = amount of payable or attainable per person, n = number of persons)

· Amount of work done, w = qnx, where

q = portion of a work performed by every one in unit of time.

n = number of performing work

x = total time of doing work

w = portion of a work done by n persons in time x

· Distance, d = vt (v = speed per hour, t = total time) 

· Percentage , P = br (b = total quantity, r = (rate of percentage by fraction)

· In case of profit, S = C(I + r),  S = selling price, C = cost price

· in case of loss, S = C(I ( r), C = Cost price



I =  profit



r = rate of profit or loss

· Simple interest, I = Pnr


Principal with profit, A = P + I = P + Pnr = P(1 + nr)


Compound profit A = P(I + r)n
· Technique to remember


work- (w), N – number  (n)


Distance-  (d), 


Interest- (I), Principal- (P)


rate of Interest- (r)


Selling price- (S), Cost price- (C)


Compound profit- (C)
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Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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Exercise Questions


( 42 Exercise Questions





In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Practice the Solutions of this part properly. It will help you to



        solve the Creative Questions easily. 
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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.







Creative Essay type Questions with Answers Based on Activity
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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Pay your earnest attention to the topic-related information for 



          making your concept clear







Topicwise MCQs with Answers
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints
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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.
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with Answers












