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eq \o(((((((,Question(19) Among the girls of Anwara College, a survey was conducted about their reading habits of the magazines of the Bichitra, the Sandhani and the Purbani. It was found that 60% of the girls read the Bichitra, 50% read the Sandhani, 50% read the Pubani, 30% read the Bichitra and the Sandhani, 30% read the Bichitra and the Purbani, 20% read the Sandhani and the Purbani, while 10% read all three magazines.
 [B K G C Govt. Girls’ High School, Hobigonj]
a.
Show the data in Venn diagram.
2
b.
What percentage of the girls does not read any of the three magazines?
4
c.
What percentage of the girls reads just two of the above magazines?
4
Solution to the question no. 19
eq \o((,a)
Let, the set of all girls be U, the set of girls who read Bichitra is B, the set of girls who read Sandhani is S, the set of girls who read Purbani is P. 


According to the question, n(U) =100%, 


n(B) = 60%, n(S) = 50%, 


n(P) = 50%, n (B ( S) = 30%, n(B ( P) = 30%, 


n(P ( S) = 20%, n(P ( B ( S) = 10%
[image: image105.bmp]
eq \o((,b) 
The set of girls who read at least one of the magazines is (B ( P ( S).
(  
The number of girls who do not read any of the three magazines is, 


n(U) – n (B ( P ( S) 


Now, n (B ( P ( S) 


= n (B) + n (P) + n (S) – n(B ( P) – n (B ( S) – 

n (P ( S) + n (B ( P ( S)


= 60% + 50% + 50% – 30% – 30% – 20% + 10%  


= 90%

(
 The number of girls who do not read any of the three magazines is,


   
n(U) – n(B ( P ( S)


= 100% – 90% = 10%

( 
10% percent of the girls do not read any of the three magazines. (Ans.)
eq \o((,c) 
The number of girls who read only the Bichitra and the Purbani,


= n [(B ( P) \ (B ( P ( S)]



= n (B ( P) – n (B ( P ( S)    [Shown in Venn diagram]



= 30% – 10%



= 20%


Again, the number of girls who read only the Bichitra and the Sandhani,


= n [(B ( S) \ (B ( P ( S)]



= n(B ( S) ( n(B ( P ( S) 



= 30% ( 10%



= 20%


and the number of girls who read only the Sandhani and the Purbani,  



= n{(P ( S)\ (B ( P ( S)}



= n(P ( S) – n (P ( B ( S)  



= 20% – 10%



= 10%

( The number of girls who reads just two of the 
three magazines, 


= 20% + 20% + 10% = 50%   

( The percentage of the girls who reads just two of the three magazines is 50. (Ans.)

Exercise-1.2
eq \o(((((((,Question(18) ( t x (  ( and ((x) = x2 ( 3x + 2 is a function.
a. 
Find (((2).
2 
b. 
Find the inverse function of ((x) and find its range.
4 

c. 
Show that, ((x) is not one-one function.
4 

Solution to the question no. 18
eq \o((,a)
Given, ( t x ( (; ((x) = x2 ( 3x + 2


(
(((2) = ((2)2 ( 3.((2) + 2




= 4 + 6 + 2 = 12


(
Required value is 12 (Ans.)

eq \o((,b)
Let, ((x) = y 


(
y = x2 ( 3x + 2


or,
x2 ( 3x + 2 = y


or,
x2 ( 3x + (2 ( y) = 0


Applying the formulae to find the roots of a quadratic equation, we get,


x =  eq \f((((3) ( \r(((3)2 ( 4.1.(2(y)),2.1) 


=  eq \f(3 ( \r(9 ( 8 + 4y),2) 


=  eq \f(3 ( \r(4y + 1),2) 

(
The inverse function of ((x) is


((1(x) =  eq \f(3 ( \r(4x + 1),2) 

Here, the range of ((x) will be the domain of the inverse function ((1(x).

The real values of ((1(x) will be obtained if and only if 

4x + 1 ( 0


or, 4x ( ( 1


or, x ( (  eq \f(1,4) 

The range of f(x) =  eq \b\bc\{( x : x ( (  and x ( ( ) 
(Ans.)
eq \o((,c)
Given,

( t x ( (

((x) = x2 ( 3x + 2


Here, the domain of the function ((x) = (. 


Let, x1( dom ( and x2( dom ( where,  x1 ( x2 


and  x1, x2 ( ( 

Now, the function ( will be one-one if and only if ((x1) = ((x2) implies x1 = x2 


Here, ((x1) = x12 ( 3x1 + 2


and ((x2) = x22 ( 3x2 + 2


(
x12 ( 3x1 + 2 = x22 ( 3x2 + 2


or,
x12 ( 3x1 + 2 ( x22 + 3x2 ( 2 = 0


or,
x12 ( x22 ( 3(x1 ( x2) = 0


or,
(x1 + x2) (x1 ( x2) ( 3(x1 ( x2) = 0


or,
(x1 ( x2) (x1 + x2 ( 3) = 0 


Either, x1 ( x2 = 0  or, x1 + x2 ( 3 = 0


(
x1 = x2
(
x1 = 3 ( x2

So, the images of distinct real numbers are same.

(
The function is not one-one. (Shown)
eq \o(((((((,Question(19) A = {–2, –1, 0, 1, 2} and B = {2, 3, 5, 7}

Following figure shows the arrow diagram of a relation between the two sets And B.
[image: image106.bmp]


a. 
If the relation is D, then express D in terms of order pairs.
2
b.
Express the relation S = {(x, y) : x  ( A, y ( A and  y = x2} in tabular method. Find the dom S and range S, also ascertain whether the relation is function or not.
4

c. 
Draw the graph of the relation S and assertain from the graph whether the relation is, function or not.
4
Solution to the question no. 19
eq \o((,a)
According to the figure,


D = {((2, 2), ((2, 5), ((1, 3), (1, 5), (1, 7)}

eq \o((,b)
Given,

A = {(2, (1, 0, 1, 2} and

S = {(x, y) : x ( A, y ( A and y = x2}

For every x (A find the value of y = x2:

	x
	– 2
	– 1
	0
	1
	2

	y = x2
	4
	1
	0
	1
	4



Since, 4 ( A So, ((2, 4) (S, (2, 4) ( S

( S = {((1, 1), (0, 0), (1, 1)}

( Dom S = {(1, 0, 1} and range S = {0, 1}


There are order pairs of the relation D more than one which has the same 1st element.


So, D is not function.
eq \o((,c)
From 'b', we get, S = {((1, 1), (0, 0), (1, 1)}

( Only three points will be denoted in the graph of S. Draw the line XOX( as x-axis and YOY( as y-axis conveniently. Taking 1 side of the smallest squares = 1 unit along the x and y axes we plot the points ((1, 1), (0, 0), (1, 1) on the graph paper which is shown below Ñ 



So, this three points are the graph of the relation S.

From the graph paper we observe that, there is no point on the graph more than one on the line parallel to the y-axis.


So, S is a function.

Exercise-2

eq \o(((((((,Question(18) x + 3 and x4  ( x3 ( 6x2 are two algebraic expressions.

a. 
Form a rational and an irrational fraction with the help of the two expressions.
2 
b. 
Resolve the 2nd expression into factors.
4 

c. 
Express the proper rational fraction obtained from 'a' as a sum of partial fraction.
4 

Solution to the question no. 18
eq \o((,a) 
Proper rational fraction:  eq \f(x + 3,x4 ( x3 ( 6x2) 

Improper rational fraction:  eq \f(x4 ( x3 ( 6x2,x + 3) 
eq \o((,b) 
The 2nd expression is, x4 ( x3 ( 6x2 = x2(x2 ( x ( 6)

Now, x2 ( x ( 6 = x2 ( 3x + 2x ( 6


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


= (x ( 3) (x + 2)

( 
The resolved expression of the 2nd expression is: x2(x ( 3)(x + 2) 
eq \o((,c) 
The formed proper rational fraction =  eq \f(x + 3,x4 ( x3 ( 6x2) 


=  eq \f(x + 3,x2(x ( 3)(x + 2))   [From 'b']

Let,  
eq \f(x + 3,x2 (x ( 3)(x + 2)) (  eq \f(A,x) +  eq \f(B,x2) +  eq \f(C,x ( 3) +  eq \f(D,x + 2) ........ (1)


Multiplying both sides of (1) with x2 (x ( 3)(x + 2) we get,


 x + 3 ( Ax(x ( 3) (x + 2) + B(x ( 3) (x + 2) + Cx2(x + 2) + Dx2(x ( 3) ............ (2)


Which is true for all values of x.

Putting x = 0 in both sides of (2) we get, 


3 = B((3).2 ( B = (  eq \f(1,2) 

Putting x = 3 in both sides of (2) we get, 

6 = C.9.5 ( C =  eq \f(6,45) =  eq \f(2,15) 

Putting x = (2 in both sides of (2) we get,

1 = D.4 ((5) ( D = (  eq \f(1,20) 

Equating the coefficients of x3 of (2), we get,


0 = A + C + D


( A = ( (C + D)


or, A = ( C ( D =  eq \f(1,20) (  eq \f(2,15) =  eq \f(3 ( 8,60) = (  eq \f(5,60) = (  eq \f(1,12) 
( 
Putting the values of A, B, C and D in (1), we get,

 eq \f(x + 3,x2(x ( 3)(x + 2)) = (  eq \f(1,12) x (  eq \f(1,2x2) (  eq \f(1,20(x + 2)) +  eq \f(2,15(x ( 3)) 

( This is the desired expression of the obtained fraction as a sum of partial fractions. (Ans.)

eq \o(((((((,Question(19)  eq \f(6a2x3 + a2x2 ( a2x,18x3 + 15x2 ( x ( 2)  is an algebraic fraction.

a. 
If a = 2 and x = 3, find the value of the numerator of the fraction. 
2 
b. 
Resolve the denominator of the fraction into factors.
4 

c. 
Determine the type of the fraction. Find the simplified value of the fraction.
4 

Solution to the question no. 19
eq \o((,a)  Numerator of the fraction = 6a2x3 + a2x2 ( a2x

Now, a = 2 and x = 3 then,

Numerator = 6(2)2.(3)3 + (2)2.(3)2 ( (2)2.3


= 24.27 + 4.9 ( 4.3

= 672

eq \o((,b) Let, denominator of the fraction, 

P(x) = 18x3 + 15x2 ( x ( 2

P eq \b((\f(1,2)) 
= 18 eq \b((\f(1,2))3+ 15  eq \b((\f(1,2))2+  eq \f(1,2) ( 2


= 18  eq \b((\f(1,8)) + 15  eq \b(\f(1,4)) (  eq \f(3,2) 

= (  eq \f(9,4) +  eq \f (15,4) (  eq \f(3,2) =  eq \f((9 + 15 ( 6,4) = 0

( x (  eq \b((\f(1,2)) or, x +  eq \f(1,2)  or, (2x + 1) will be a factor of P(x) then P(x) = 18x3 + 15x2 ( x ( 2



= 18x3 + 9x2 + 6x2 + 3x ( 4x ( 2



= 9x2(2x + 1) + 3x ( 2x + 1) ( 2(2x + 1)



= (2x + 1) (9x2 + 3x ( 2)



= (2x + 1)(9x2 ( 3x + 6x ( 2)



= (2x + 1){3x(3x ( 1) + 2 (3x ( 1)}



= (2x + 1)(3x ( 1) (3x + 2)

( The resolved expression of the denominator: 

(2x + 1) (3x (1) (3x + 2)

eq \o((,c) The degrees of the numerator and denominator in the fraction are equal.
So, the fraction is an improper fraction.
Numerator of the fraction = 6a2x3 + a2x2 ( a2x


= a2x(6x2 + x ( 1)


= a2x(6x2 + 3x ( 2x ( 1)


= a2x{3x (2x + 1) ( 1(2x + 1)}


= a2x(2x + 1) (3x ( 1)

( Given fraction =  eq \f(6a2x3 + a2x2 ( a2x,18x3 + 15x2 ( x ( 2)  


         =  eq \f(a2x (2x + 1) (3x ( 1),(2x + 1) (3x ( 1) ( 3x + 2))  [From 'b']

                             =  eq \f(a2x,3x + 2) 
( The simplified value of the fraction =  eq \f(a2x,3x + 2) 
Exercise-3.1

eq \o((((((,Question(6) In (ABC, (C = 90( and D is the midpoint of BC. Join A and D.


a. 
Draw an angle 90( at the point C of the side BC and draw the figure according to the given information.
2 
b. 
Prove that, AB2 = AD2 + 3BD2
4 

c. 
If (C = 60(, prove that, AB2 = AC2 + BC2 ( AC. BC.
4 
Solution to the question no. 6
eq \o((,a) 


 

eq \o((,b)


Particular Enunciation: Let, in (ABC, 


(C = 90(, D is the midpoint of BC.


It is to be prove that AB2 = AD2 + 3BD2.


Proof: In (ACD, (C = 90(

( AD2 = AC2 + CD2

Again, in the right angled triangle ABC, 


(C = 90(

( AB2 = AC2 + BC2


= AC2 + (2CD)2  [( D is the midpoint of BC]


or, AB2 = AC2 + CD2 + 3CD2

[( AD2 = AC2 + CD2 and BD = CD]

( AB2 = AD2 + 3BD2 (Proved)
eq \o((,c)



Particular Enunciation: Let, in (ABC, 

(C = 60(.

It is to be prove that AB2 = AC2 + BC2 ( AC.BC .

Construction: Draw a perpendicular AD from A to C.

Proof: In (ABC, (C = 60( 

( AB2 = AC2 + BC2 ( 2BC.CD


or, AB2 = AC2 + BC2 ( 2CD.BC



= AC2 + BC2 ( AC. BC

 [(  eq \f(CD,AC) = cos60( or,  eq \f(CD,AC) =  eq \f(1,2) : 2CD = AC]

( AB2 = AC2 + BC2 ( AC.BC (Proved)


eq \o((((((,Question(7) 
Length of three sides of the triangle ABC are shown in the figure above.


a. 
What are circum-circle, circum-centre and circum-radius?
2 
b. 
Find the radius of the circle from the given information of the above figure.
4 

c. 
If the radius of a circum-circle of an equilateral triangle is 3 cm, find the length of side of the triangle.
4 
Solution to the question no. 7
eq \o((,a)
The circle which passes through the vertices of triangle is called circum-circle of that triangle. Centre of the circum-circle is called circum-centre and the radius is called the circum-radius. 

eq \o((,b)  Given, in (ABC, AB = AC = 13 cm., BD = CD = 5 cm, BC = BD + DC = 5 cm. + 5 cm. = 10 cm.

It is to be determined the radius of the circum-circle ABC.

Extended AD such that it meet the circle at the point E.

Since O is the circum-centre which lies on AE, so AD ( BC.

( AE = diameter of the circle.

In the right angled triangle ABD,

AD2 = AB2 ( BD2


= 132 ( 52


= 169 ( 25 = 144


AD =  eq \r(144) = 12 


Now, according to the theorem of Brahmagupta, we get

AB. AC = AE. AD


or, 13 ( 13 = AE ( 12


or, AE =  eq \f(13 ( 13,12) 


= 14.083 (approx.)


Now, radius, AO =  eq \f(AE,2) =  eq \f(14.083,2) = 7.042 (approx.)


( Radius = 7.042 cm. (approx.)

eq \o((,c)



ABC is an equilateral triangle and since AD ( BC, so AD is the median and O is the intersecting point of the three medians.

( AO =  eq \f(2,3) AD


or, 2AD = 3AO


or, AD =  eq \f(3,2) AO


or, AD =  eq \f(3,2) ( 3 [( AO = 3]


( AD =  eq \f(9,2) cm.

We know, in any triangle, the area of the rectangle included by any two sides is equal to the area of the rectangle included by the diameter of the circumcircle and the perpendicular drawn from the initial point of the two sides on the opposite side.


( AB. AC = 2R. AD [radius of the circle = R]


or, AB.AB = 2R . AD [R = 3, AB = AC]


or, AB2 = 2 ( 3 (  eq \f(9,2)

or, AB2 = 27


or, AB =  eq \r(27)

or, AB = 5.196


( AB = AC = BC = 5.196 cm. 

(The required length of side = 5.196 cm.

Exercise-3.1

eq \o((((((,Question(4) The three medians of (ABC AD, BE and CF meet at the point G.
a. 
Draw the figure according to the description.
2 
b. 
If (C = 60(, prove that, AB2 = AC2 + BC2 ( AC.BC
 4 

c. 
Prove that, the three medians are divided into the ratio 2 : 1 at their meeting point.
4 
Solution to the question no. 4
eq \o((,a) 
The three medians AD, BE and CF of (ABC meet at the point G.
eq \o((,b) 
Particular Enunciation: Let, in (ABC, (C = 60(.

It is to be proved that AB2 = AC2 + BC2 ( AC.BC.


Construction: Draw a perpendicular AD from A to BC.

Proof: In (ABC, (C = 60( that is acute angle.

( AB2 = AC2 + BC2 ( 2BC.CD


or, AB2 = AC2 + BC2 ( 2CD.BC

 [Since   eq \f(CD,AC) = cos60( or,  eq \f(CD,AC) =  eq \f(1,2) or, 2CD = AC]



= AC2 + BC2 ( AC. BC


( AB2 = AC2 + BC2 – AC. BC (Proved)
eq \o((,c) Particular Enunciation: The three medians AD, BE and CF of (ABC meet at the point G.



It is to be proved that the three medians are divided into the ratio 2 : 1 at their meeting point.

Construction: Extend AG up to H such that GH = AG. Join B, H and C, H.

Proof: In (ABH, the midpoint of AB is F and midpoint of AH is G.

( FG || BH that is, CG || BH


Similarly, BG || CH


So, BGCH is a parallelogram.

The diagonals BC and GH intersect at the point D.

Since the diagonals of a parallelogram bisect each other,

( D is the midpoint of GH.  


( GD =  eq \f(1,2) GH =  eq \f(1,2) AG 

[according to the construction AG = GH]


or, AG = 2GD


(  eq \f(AG,GD) =  eq \f(2,1) 


That is AG : GD = 2 : 1


Similarly, BG : GE = 2 : 1 and CG : GF = 2 : 1.


( The three medians are divided into the ratio 2 : 1 at their meeting point. (Proved)
Exercise-5.1
eq \o((((((,Question(4) (p2 ( q2)x2 + 2px + 1 = 0 is a quadratic equation.

a. 
For which value of q the equation will become a perfect square?
2 
b. 
Solve the equation and find the roots.
4 

c. 
If p = 2, q = 1, then find the roots of the equation and explain the type and nature of the roots.
4 

Solution to the question no. 4
eq \o((,a) 
By comparing the given equation 


(p2 ( q2)x2 + 2px + 1 = 0 with ax2 + bx + c = 0 we get,


a = p2 ( q2 . b = 2p, c = 1


Discriminant of the equation, b2 ( 4ac 



= (2p)2 ( 4.(p2 ( q2).1



= 4p2 ( 4(p2 ( q2)



= 4p2 ( 4p2 + 4q2


= 4q2

If the equation is perfect square then the discriminant will be zero.

( 4q2 = 0 


( q = 0 (Ans.)

eq \o((,b) 
Given equation, (p2 ( q2)x2 + 2px + 1 = 0


( Roots of the eqaution, 

x =  eq \f(( 2p ( \r((2p)2 ( 4.(p2 ( q2)).1,2 (p2 ( q2)) 


=  eq \f(( 2p ( \r(4q2),2(p2 ( q2))   [from ‘a’]



=  eq \f((2p (2q,2(p2 ( q2)) 


=  eq \f(( p ( q,p2 ( q2) =  eq \f(( p ( q,(p + q) (p ( q)) 


=  eq \f(( p + q,(p + q) (p ( q)) or  eq \f(( p ( q,(p + q) (p ( q)) 


=  eq \f(((p ( q),(p + q) (p ( q))  or  eq \f(( (p + q),(p + q) (p ( q)) 


=  eq \f((1,p + q)  or  eq \f((1,p ( q) 

( x1 =  eq \f((1,p + q) , x2 =  eq \f((1,p ( q)  (Ans.)

eq \o((,c) 
Putting p = 2,  q = 1 in the given equation we get, 


(22 ( 12)x2 + 2.2x + 1 = 0


or, 3x2 + 4x + 1 = 0

(
3x2 + 4x + 1 = 0

(
x 
=  eq \f(( 4 ( \r(42 ( 4.3.1),2.3) =  eq \f((4 ( \r(16 ( 12),6)


=  eq \f((4 ( \r(4),6) =  eq \f((  4 ( 2,6)


=  eq \f((4 + 2,6) or,  eq \f((4 (2,6)


=  eq \f((2,6) or,  eq \f(( 6,6)


= (  eq \f(1,3)  or, ( 1

( 
The required roots are (  eq \f(1,3) and (1

( 
Discriminant = 42 ( 4.3.1



= 16 ( 12 = 4

( 
Discriminant = 4 > 0 and perfect square number.
( 
So the two roots of the equation are real, unequal and rational.

Exercise-5.2

eq \o((((((,Question(5)  eq \r(x2 – 6x + 9)  – eq \r(x2 – 6x + 6)  = 1
a.
Taking x2 – 6x = y, show that  eq \r(y + 6)  = 1
2 

b.
Express the given equation as a product of factors = 0.
4

c.
Verify the solutions of the equation.
4

Solution to the question no. 5
eq \o((,a) 
Given, 

 eq \r(x2 – 6x + 9)  – eq \r(x2 – 6x + 6)  = 1 


or,
 eq \r(y + 9) (  eq \r(y + 6)  = 1    [( x2 ( 6x = y]


or,
 eq \r(y + 9) = 1 +  eq \r(y + 6) 

or,
 eq \b(\r(y + 9))2 =  eq \b(1 + \r(y + 6))2   [squaring both sides]

or,
y + 9 = 1 + 2·1·  eq \r(y + 6)  + y + 6


or,
2 eq \r(y + 6)  = 2


(
 eq \r(y + 6)  =1  (Shown)
eq \o((,b) 
From ‘a’ we get, 

      eq \r(y + 6) =1

or,
 eq \b(\r(y + 6))2 = (1)2   
[squaring]
or,
y + 6 = 1

or,
y = – 5

or,
x2 – 6x = – 5
[ putting the value of y]
or,
x2 – 6x + 5 = 0

or,
x2 – 5x – x + 5 = 0

or,
x(x – 5) – 1(x – 5) = 0

(
(x – 1) (x – 5) = 0 
This is the required form.

eq \o((,c) 
From ‘b’ we get, (x – 1) (x – 5) = 0 


Either, x ( 1 = 0  
or, x ( 5 = 0


( x = 1
     (  x = 5


Now, for x = 5,


L.S.
=  eq \r(52 ( 6.5 + 9) (  eq \r(52 ( 6.5 + 6) 


=  eq \r(25 ( 30 + 9) (  eq \r(25 ( 30 + 6) 


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


= 2 – 1 



= 1 



= R.S.

Again, for x = 1 

L.S.
=  eq \r(12 ( 6.1 + 9) (  eq \r(12 ( 6.1 + 6) 


=  eq \r(1 ( 6 + 9) (  eq \r(1 ( 6 + 6) 


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


= 2 – 1 



= 1 



= R.S.

( The required solution: x = 5, 1
Exercise-5.3

eq \o((((((,Question(5) A man went to a mathematician’s house for census. Since the mathematician was not present, the man asked to his wife for knowing ages of every person of the family and then the wife said, ‘age of my husband is 32x ( 2 years, age of my only daughter is 5.3x(2 years and you can get my age by subtracting their ages’. The man returned by collecting these information and on the way of return he met with the mathematician. He asked the mathematician about the age of his wife and he said, ‘age of my wife is 66 yesas’.

a. 
Express the problem in the form of an equation.
2 
b. 
Find the age of the mathematician by solving the equation.
4 

c. 
The man made a mistake for finding the value of x and the age of the mathematician is found 729 by his calculation. What was the age of the daughter by his calculation.
 4 

Solution to the question no. 5
eq \o((,a) 
Here, according to the question, age of the mathematician = 32x(2 years

Age of the daughter = 5.3x(2 years

Age of the wife = 66 years

Again, age of the wife  = 32x(2 ( 5.3x(2

( The required equation 32x(2 ( 5.3x(2 = 66

eq \o((,b) 
Here, age of the mathematician = 32x(2 years

According to the question, 32x ( 2 ( 5.3x ( 2 = 66


or,
32x .  eq \f(1,32) ( 5.3x. eq \f(1,32) = 66


or,
 eq \f(32x,9) (  eq \f(5.3x,9) = 66


or,
32x ( 5.3x = 594  [Multiplying both sides by 9]


or,
32x ( 5.3x ( 594 = 0


or,
(3x)2 ( 5.3x ( 594 = 0


or,
a2 ( 5a ( 594 = 0   [Taking 3x = a]


or,
a2 ( 27a + 22a ( 594 = 0


or,
(a ( 27) (a + 22) = 0


Now, a + 22 ( 0


or, a ( ( 22   since a = 3x > 0  

(  a ( 27 = 0


or,
a = 27 

        or, 3x = 27



or, 3x = 33 



or, x = 3

(  Age of the mathematician = 32x ( 2 = 32.3 ( 2  [putting x=3]





= 36 ( 2 = 34




= 81 years


( Age of the mathematician is 81 years.
eq \o((,c) 
Here, age of the mathematician = 32x ( 2 years

For making mistake, the age of the mathematician is found 729 years.

According to the question,  32x ( 2 = 729


or,
32(x ( 1) = 729


or,
(3x ( 1)2 = 729


or,
3x ( 1 = 27       [taking square root in both sides]


or,
3x(1 = (3)3   


(
x ( 1 = 3


or,
x = 3 + 1


or,
x = 4


( Age of the daughter = 5.3x(2 = 5.34(2 = 5.32 = 5.9 = 45 years

( 
The man determined the age of the daughter is 45 years.

Exercise-5.4

eq \o((((((,Question(3) Sum of squares of two numbers is 25 and the product is 12.
a.
Form the simultaneous quadratic equations on the basis of the above information.
2 

b.
From the simultaneous quadratic equations, prove that, the sum and difference of the two numbers are respectively ( 7 and ( 1.
4

c.
Find the two numbers.
4

Solution to the question no. 3
eq \o((,a) 
Let, the two numbers are x and y,


According to the question, x2 + y2 = 25


              xy = 12 (Ans.)
eq \o((,b) 
From ‘a’ we get, 

 
x2 + y2 = 25.................. (i)


xy = 12........................ (ii)
Multiplying (ii) by 2 and adding with (i) we get,

 
x2 + y2 = 25



2xy 
= 24


x2 + y2 + 2xy = 49


or,
(x + y)2 = 49


(
x + y = ( 7...................... (iii)

Again, multiplying (ii) by 2 and subtracting from (i) we get,



x2 + y2 = 25



  _ 2xy =_24



x2 + y2 ( 2xy = 1


or,
(x – y)2 = 1


(
x – y = ( 1 ................... (iv) 

( Sum and subtraction of the two equations are respectively ( 7 and ( 1.  (Proved)
eq \o((,c) 
We get from equations (iii) and (iv) obtained from ‘b’,


x + y = 7



x – y = 1



x + y = 7

x – y = –1


x + y = –7


x – y = 1


x + y = – 7

x – y = – 1

By solving the above simultaneous quadratic equations,

From (v) we get x = 4, y = 3


From (vi) we get x = 3, y = 4


From (vii) we get x = – 3, y = – 4


From (viii) we get x = – 4, y = – 3

(
(x, y) = (4, 3), (3, 4), (– 3, – 4), (–4, – 3)

(
The required two numbers are: 4, 3, or –3, –4 (Ans.)
Exercise-5.5

eq \o((((((,Question(4) If a number of two digits be divided by the product of its digits, the quotient is 2. When 27 is added to the number, the digits are inter changed. Ones place digit of the number is x and the tens place digit of the numbers is y.
a. 
What is the number and if the digits are inter changed, what is the number in terms of x and y?
2

b.
Form the two equations on the basis of the above information and show that, y = x – 3.
4

c. 
Find the number.
4

Solution to the question no. 4
eq \o((,a) 
Given that,

Ones place digit of the number = x 

    
               Tens place digit of the number = y 

( The number = 10y + x 


If the digits change their places, then the number = 10x + y (Ans.)
eq \o((,b)  
According to the question, 

           
[image: image1.wmf]2
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(10y + x) + 27 = 10x + y  ......... (ii) 

From (ii) we get, 


10y + x + 27 – 10x – y = 0 

or,
9y – 9x + 27 = 0 

or,
9(y – x + 3) = 0 

or,
y – x + 3 = 0 [Dividing both sides by 9]
(
y = x – 3 ............. (iii)  (Shown) 
eq \o((,c) 
Putting x-3 instead of y in the equation, (i) we get 
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or,
10x – 30 + x = 2(x2 – 3x)   [by cross multiplication]
or,
11x – 30 = 2x2 – 6x 

or,
2x2 – 17x + 30 =0 
or,
2x2 – 12x – 5x + 30 = 0 

or,
2x (x – 6) – 5(x – 6) = 0 

or,
(2x – 5) (x – 6) = 0 

Either, 2x – 5 = 0 
or,  x – 6 = 0 

or,  2x = 5
  (   x = 6 


(  x =  eq \f(5,2) 
Digit of a number can never be fraction, 

That is, x (  eq \f(5,2)  

( 
x = 6

Putting the value of x in (iii) we get, 


y = x – 3 = 6 – 3  = 3 


(  The number = 10y + x 



= 10 × 3 + 6 = 30 + 6 



= 36 (Ans.)

Exercise-5.6
eq \o((((((,Question(4) Joty and Joya are two sisters. At the time of going to school, their mother gives Joty 16 taka more than she gives Joya. After going school Joty said, ‘Today my mother has given me Tk. 8yx and Joya said, ‘today my mother has given me Tk. y2x so that nobody can understand. Nobody but Joty and Joya both has understood that how much money each of them has. 

a. 
Form an equation using the information given by stimulas.
2 
b. 
If p = yx, find the value of p.
4 

c. 
Joty and Joya have made a relation between x and y from earlier and that is 2x = y2. Find the value of x and y.
4 

Solution to the question no. 4
eq \o((,a) 
The amount of money belonging to Joty = 8yx

The amount of money belonging to Joya = y2x

According to the question, 8yx ( y2x = 16

( 
The required equation, 8yx ( y2x = 16

eq \o((,b) 
Here, p = yx

The equation obtained from ‘a’ is 8yx ( y2x = 16

( 
Substituting yx by p we get,,


8p ( p2 = 16


or,
(p2 + 8p ( 16 = 0


or,
((p2 ( 8p + 16) = 0


or,
p2 ( 8p + 16 = 0


or,
p2 ( 2.4p + (4)2 = 0


or,
(p ( 4)2 = 0


or,
p ( 4 = 0   [taking square root on both sides]

(
p = 4


( The value of p = 4
eq \o((,c) 
From ‘b’ we get,



yx = 4 .............. (i)


and
2x = y2 ............ (ii)


From the equation (ii) we get, 2x = y2

or,
y2 = 2x

or,
(y2)x = (2x)x

or,
(yx)2 = (2)x2

or,
(4)2 = (2)x2     [putting y2 = 4 from (i)]


or,
(22)2 = (2)x2

or,
(2)4 = (2)x2 


or,
(2)x2 = (2)4

or,
x2 = 4


or,
x = ( 2


Putting the value of x in the equation (i),


If x = 2, y2 = 4 or, y = ( 2


Again, if x = (2, y(2 = 4


or,
 eq \f(1,y2) = 4


or,
y2 =  eq \f(1,4)

or,
y = (  eq \f(1,2) 

The required solution: (x, y) = (2, 2), (2, (2),  eq \b((2( \f(1,2)) ,  eq \b((2( ( \f(1,2)) 
Exercise-5.7

eq \o(((((((,Question(6 ) Total 20 liters of oil have been drawn from an oil mine in which there is a mixture of diesel and petrol. If another 12 liters diesel and 2 litres petrol are mixed in this mixture, then the difference of the square roof of the remaining diesel and petrol is 2.

a. 
Form an equation using surds form with two variables.
2 
b. 
Taking the amount of diesel as variable, find a quadratic equation of one variable.
4 

c. 
Find the amount of diesel and petrol using graph.
4 

Solution to the question no. 6
eq \o((,a) 
Let, amount of diesel is x litre and the

amount of petrol is y litre
According to the question, amount of total oil x + y = 20 litres
Again, total amount of oil with 12 litres diesel and 2 litres petrol is (x + 12) and (y + 2) litre.
According to the question,

            
 eq \r(x + 12) (  eq \r(y + 2) = 2

(The required equation,  eq \r(x + 12) (  eq \r(y + 2) = 2
eq \o((,b) We get,


x + y = 20

or,
y = 20 ( x

Again, 
 eq \r(x + 12) (  eq \r(y + 2) = 2 ... ... ... (i)

Putting the value of y in equation (i) we get,


 eq \r(x + 12) (  eq \r(20 ( x + 2) = 2

or,
 eq \r(x + 12) (  eq \r(22 ( x) = 2

or,
 eq \r(x + 12) = 2 +  eq \r(22 ( x)
or,
 eq \b(\r(x + 12))2 
=  eq \b( 2 + \r(22 ( x))2 
or,
x + 12 = 4  + 2.2 eq \r(22 ( x) + 22 ( x

or,
x + 12 = 26 ( x + 4 eq \r(22 ( x)
or,
x + 12 ( 26 + x = 4 eq \r(22 ( x) 

or,
2x ( 14 = 4 eq \r(22 ( x)
or,
2(x ( 7) = 4 eq \r(22 ( x)
or,
x ( 7 = 2 eq \r(22 ( x)
or,
x2 ( 2.x.7 + 72 = 4(22 ( x) [squaring]

or,
x2 ( 14x + 49 = 88 ( 4x

or,
x2 ( 14x + 49 ( 88 + 4x = 0

or,
x2 ( 10x ( 39 = 0

( The required equation, x2 ( 10x ( 39 = 0.
eq \o((,c) 
Let, y = x2 ( 10x ( 39

For some values of x we find associated values of y to get the related points of the graph and put these in the table given below:
	x
	(3
	0
	5
	10
	13

	Y
	0
	(39
	(64
	(39
	0


Draw the graph of the equation by plotting  the value of the above points in the graph paper.
Here, in the graph paper, along x-axis length of 1 side is equal to 1 unit and along y-axis the length of 2 sides is equal to 1 unit.

It is seen from the graph, it intersects the x-axis at the points ((3, 0) and (13, 0). Since every quadratic equation has two roots, so the solution of the equation will be x = (3, x = 13

Here, x = (3 is not acceptable, because the amount of oil can never be negative.
(Amount of diesel = 13 litres
(Amount of petrol = 20 ( 13  = 7 litres
eq \o(((((((,Question (7) In the figure given below, a paper of A4 (21.0 cm ( 29.7cm) size is folded from one vertex to the opposite side such that it forms a triangle PQR of area A(x).

a. 
Find the mathematical relation between QR and x.
2 
b. 
Find the polynomial A(x). 
4 

c. 
Find the maximum value of the area of PQR from the graph.
4 

Solution to the question no. 7
eq \o((,a) 
Given, PQ = x

Again, PQ + PR = 21.0


or, PR = 21.0 ( x

From the right angled triangle PQR we get,

                                PR2 = PQ2 + QR2

or,
QR2 = PR2 ( PQ2
or,
QR2 = (21 ( x)2 ( x2 (Ans.)

eq \o((,b) A(x) =  eq \f(1,2) .QR.PR [where A(x) is the area of ΔPQR]


=  eq \f(1,2) .[(21 ( x)2 ( x2]x


=  eq \f(1,2) [212 ( 2.21.x + x2 ( x2]x


=  eq \f(1,2) [212 ( 42x]x


=  eq \f(1,2) (441x ( 42x2)

( A(x) =  eq \f(1,2) (441x ( 42x2) which is the required polynomial. (Ans.)
eq \o((,c) 
Area of the triangle PQR =  eq \f(1,2) (441x ( 42x2)



=  eq \f(441,2)x ( 21x2
Let,
y =  eq \f(441,2)  x ( 21x2
For some values of x we find associated values of y to get the related points of the graph and put these in the table given below.
	x
	0
	2.5
	5.25
	7.5
	10.5

	y
	0
	420
	578.86
	472.5
	0



In the figure, draw the graph of the given function by taking the length of 2 sides of small square along x-axis = 1 unit and length of 1 side of small square along y-axis = 20 unit.
It is seen from the graph, at the point x = 5.25,

y = 578.86 which  is the maximum value of the function.

So the maximum value of the triangle PQR is 578.86 cm2. (Ans.)
Exercise-6.2
eq \o(((((((,Question(3) A person took part in a rowing competition. He started the journey from the beginning point against the current and reached the end point. Again he came back from the end point to the starting point along the current. By this time he covered 400m. The speed of the current was 2m per second and the maximum speed of the boat was 8m per second.
a.
If the time for journey against current of that person is t1 then express the problem in terms of an inequality.
2

b.
Find the time of journey against current from the inequality obtained from ‘a’ and show on a number line.
4

c.
Taking the required time for the journey along current as 't2', express the problem in terms of an an inequality.
4

Solution to the question no. 3
eq \o((,a)
Given,

Speed of the person ( 8 m./sec.

and speed of the flow = 2 m./sec.

( Speed of the person in the opposite direction of flow ( (8 ( 2) = 6 m./sec. and the time for journey in the opposite direction of flow = t1 sec. 


Distance from the beginning to the end side =  eq \f(400,2)  m.

(
Speed of the person in the opposite direction of flow =  eq \f(200,t1)  m./sec.

According to the question,  eq \f(200,t1) ( 6; this is the required inequality.
eq \o((,b)
The inequality obtained from ‘a’,



 eq \f(200,t1) ( 6


or,
200 ( 6t1   [multiplying both sides by t1 ]

or,
 eq \f(200,6)  ( t1  [dividing both sides by 6]


or,
33  eq \f(1,3)  ( t1


or,
t1 ( 33 eq \f(1,3) 

(Required time of the person for journey in the opposite direction of flow is  
t1 ( 33  eq \f(1,3) which is shown on the number line below:

eq \o((,c)
Speed of the person in the direction of flow 
( (8 + 2) m./sec.


or,  speed of the person in the direction of flow 

( 10 m./sec.


Again, if the required time of journey in the direction of flow is t2 , then speed=  eq \f(200,t2)  m./sec.
According to the question,  eq \f(200,t2) ( 10


or,
200 ( 10t2   [multiplying both sides by t2 ]


or,
 eq \f(200,10)  ( t2       [dividing both sides by 10]


or, 
20 ( t2 


(
t2 ( 20


eq \o(((((((,Question(4)
[image: image3.wmf]The air distance of Jedda from Dhaka is 5000 km. The maximum speed of a jet plane is 900 km/hour. But on way from Dhaka to Jedda, it faces air flowing at 100 km/hour from opposite direction.
a.
Express the speed of the plane in the opposite direction of air flow in the form of an inequality.
2

b.
Express the required time for the non stop flight from Dhaka to Jeddah in the form of an inequality.
4
c.
Express the required time for the non-stop flight from Jedda to Dhaka in the form of an inequality.
4 
Solution to the question no. 4
eq \o((,a)
Let, on the way from Dhaka to Jedda,


required time for flight 5000 km = t1 hour 

speed of the jet plane ( 900 km./hr. 

and the speed of the air flow = 100 km./hr. 


( Speed of the jet plane in the opposite direction of air flow ( (900 – 100) km./hr. 
eq \o((,b)
From ‘a’ we get,

on the way from Dhaka to Jedda, speed of the jet plane in the opposite direction of air flow, 

= ( (900 – 100) km./hr.

Now, speed of the jet plane =  eq \f(5000,t1)  km./hr.

(  eq \f(5000,t1)  ( (900 – 100) 


or,  eq \f(5000,t1)  ( 800 


or, 5000 ( 800t1 or, 800t1 ( 5000


or, t1 (  eq \f(5000,800)  or, t1 (  eq \f(25,4) 

( t1 ( 6  eq \f(1,4) 


( If the required time for flight is t1 hour, then the required inequality,  


t1 ( 6  eq \f(1,4)  


Ans.  t1 ( 6  eq \f(1,4) 
eq \o((,c)
From ‘b’ we get, required time for the flight from Dhaka to Jedda,  t1 ( 6 eq \f(1,4)  or, t1 (  eq \f(25,4) .

Let, required time for the non-stop flight from Jedda to Dhaka is t2 hour. 


Speed of the jet plane in the direction of air flow 

( (900 + 100) km./hr.

Speed of the jet plane = eq \f(5000,t2)  km./hr.

(  eq \f(5000,t2) ( (900 + 100)


or,  eq \f(5000,t2) ( 1000


or, 5000 ( 1000t2 or, 5 ( t2

( t2 ( 5
( If the required time for flight is t2 then, t2 ( 5 hour.
( After reaching from Dhaka to Jedda, the required time for the returning journey,

          t1 + t2 (  eq \f(25,4) + 5 or, t1 + t2 (  eq \f(45,4) 
Exercise-6.2

eq \o(((((((,Question(3) Sumi has gone to the shop to buy book and pen. She has decided that she will spend at most Tk.70 to buy two books and three pens.
a.
Express the information in terms of an inequality.
2

b.
After buying books and pens, Sumi noticed that the difference between the price of book and pen is at least 10 tk. In this case, what will be the expression of the problem in terms of inequality? Draw the graph of the solution set.
4

c.
Locate the combined solution part by drawing graph of the two inequalities (graph obtained from ‘b’ or another graph)
4

Solution to the question no. 3
eq \o((,a)
Let, price of each book be x tk.

and price of each pen be y tk.

( Price of 2 books is Tk.2x and price of 3 pens is Tk.3y.

According to the question, 2x + 3y ( 70

eq \o((,b)
Difference of the price of books and pens 
= Tk. (2x ( 3y). 


According to the question, 2x ( 3y ( 10


The above inequality can be expressed as


2x ( 3y ( 10 ( 0.

Now, 2x ( 3y ( 10 = 0


or,
 y =  eq \f(2x ( 10,3) 

Here, 

	x
	50
	(10
	(40

	y
	30
	(10
	(30



In graph paper, plot the points (50, 30),


((10, (10), ((40, (30) by taking the length of 1 side of smallest square as 5 unit and draw the graph of the equation.

Now, at origin (0, 0), the value of 2x ( 3y ( 10 is (10, which is negative. So, in the graph for all points at the opposite side of the side contained origin are true for 2x ( 3y ( 10 > 0.


So, the marked part of the graph (with the line) is the required graph of the solution set of inequality which is shown below.

eq \o((,c)
The inequality obtained from ‘a’ is 2x + 3y ( 70 which can be written as 2x + 3y ( 70 ( 0.

Now, 2x + 3y ( 70 = 0

or,
3y = ( 2x + 70


or,
y =  eq \f((2x + 70,3) 

Here,

	x
	(40
	(10
	20

	y
	50
	30
	10



In graph paper, plot the points ((40, 50), ((10, 30), (20, 10)  by taking the length of 1 side of smallest square as 1 unit and draw the graph of the equation.

       Now, at origin (0, 0), the value of 2x + 3y ( 70 is (70, which is negative. So, in the graph for all points at the side of the line 2x + 3y ( 70 = 0 contained origin and with the points on the line are true for 2x + 3y ( 70 < 0.

       So, the intersecting part of the two inequalities (with the line) obtained from ‘a’ and ‘b’ is the combined graph of the solution, which is shown above.

eq \o(((((((,Question(4) A potato businessman have decided to buy x kg potatoes at the rate of Tk. 15 per kg and y kg at the rate of Tk.20 per kg. For doing this, he has decided to spend at most Tk. 900 only for the purchase value.

a. 
Express the problem in terms of an inequality.
2 
b. 
If the ratio of weight of two types of potatoes is 2:3, what is the total weight of potatoes that he has bought? Find and show the solution set.
4 

c. 
If the total potato is sold for Tk.18, how much potatoes he has to buy such that there will be no loss? Solve it with the help of a graph and find the weight of the two types of potato.
4 

Solution to the question no. 4
eq \o((,a) 
Price of x kg potatoes = Tk.15x 


Price of y kg potatoes = Tk.20y 

According to the question,

15x + 20y ( 900 ................... (1)
eq \o((,b) Weight of two types of potato  eq \f(2,3) 

(  eq \f(x,y) =  eq \f(2,3) 

3x = 2y


y =  eq \f(3x,2) 
Putting the value of y in the inequality (i) we get,



15x + 20 (  eq \f(3x,2) ( 900


or,
15x + 30x ( 900


or,
45x ( 900


or,
x ( 20

Again, x =  eq \f(2y,3) 
Putting the value of x in the inequality (i) we get,



15 (  eq \f(2y,3) + 20y ( 900


or,
10y + 20y ( 900


or,
30y ( 900


or,
y ( 30

The potato businessman buys at most 20 + 30 = 50 kg potato.
The weight of potatoes can never be negative.
( The solution set = {x : x ( (, 0 ( x ( 50}

eq \o((,c) If the total potato is sold at Tk.18  and there will no loss then the inequality will be,

18(x + y) ( 900............ (2)

Now, by solving the inequality (i) and (ii), we can get the weight of the two types of potato.
At first, let draw the graph of the equation

18(x + y) = 900.

From the equation we get, y = 50 ( x

From these relation let find the coordinate of some points of the graph.
	x
	0
	25
	50

	y
	50
	25
	0


In graph paper, plot the points (0, 50), (25, 25) and (50, 0)  by taking the length of 1 side of smallest square as 1 unit and draw the graph of the equation.

Now, at origin (0, 0), the value of 18(x + y) ( 900 is (900, which is negative. So, in the graph for all points at the opposite side of that side contained origin and with the points on the line are true for 18(x + y) > 900.

So,  the solution set of the inequality 18(x + y) > 900 is the comnination of all points on the equation 18 (x + y) = 900 and all points on the opposite side of the side contained origin.
Again, let draw the graph of the inequality 15x + 20y ( 900.

From the inequality we get, y =  eq \f(180 ( 3x,4) 
From these relation let find the coordinate of some points of the graph. 

	x
	0
	20
	60

	y
	45
	30
	0


In graph paper, plot the points (0, 45), (20, 30) and (60, 0)  by taking the length of 1 side of smallest square as 2 units and draw the graph of the equation.

Now, at origin (0, 0), the inequality 15x + 20y ( 900 is satisfied. So, in the graph for all points at the side of the line 15x + 20y = 900 contained origin are true for the inequality.
So, the solution set of the inequality 15x + 20y < 900 is formed by the combination of all points on the line 15x + 20y = 900 and all points at the side of the line contained origin.

So, the combined solution of the graph is the intersecting part of the two lines with the related part on the line. In the figure, the marked part is the required graph.
But the weight of potato can never be negative. So, in the solution part, the part under the x-axis and left side of the y-axis will be neglected.
eq \o(((((((,Question(5) Mr. Julfiqar goes to his farmacy everyday by bus from Jatrabari to Farmgate. As Friday and Saturday are weekend, there is not much traffic jam in the road. He requires less or equal 50 minutes to reach Farmgate. But on the week days he requires greater or equal 100 minutes to reach Farmgate.
a.
If the required time to reach Farmgate on weekend is x minutes and week days is y minutes, then express the problem in terms of an inequality.
2

b.
Find a relation between the times for reaching on weekend and week days.
4

c.
Draw the graph of the relation obtained from ‘b’.
4

Solution to the question no. 5
eq \o((,a)
Given that, the required time for reaching Firmgate on holiday = x minutes and on other days = y minutes


According to the question, x ( 50 and y ( 100

eq \o((,b)
The two inequalities obtained from ‘a’,


x ( 50 ...................... (i)



y ( 100 .................... (ii)


From (i) we get, x ( 50


or,
2x ( 100 ................. (iii)

[multiplying both sides by 2]


From (ii) we get, y ( 100


or, 
100 ( y ............... (iv)


By comparing (iii) and (iv) we get, 2x ( 100 ( y


That is, 2x ( y  or, y ( 2x This is the required relation.

eq \o((,c)
The inequality y ( 2x can be expressed as

y ( 2x ( 0.

Now, let draw the graph of the equation

y ( 2x = 0 or y = 2x. From the inequality we get,
	x
	0
	2
	(2

	y
	0
	4
	(4


In graph paper, plot the points (0, 0), (2, 4), ((2, (4) by taking the length of 2 sides of smallest square as 1 unit and draw the graph of the equation.

Now, in squared paper, plot the point (5,0), at the point (5, 0), the value of y ( 2x  is (10, which is negative. So, in the graph by the combination of all points at the opposite side of the side contained the point (5,0) and all points on the line, the solution of the inequality 
y ( 2x ( 0  is formed.


Exercise-7

eq \o(((((((,Question(8)  eq \f(1,2) +  eq \b(( \f(1,4)) +  eq \f(1,8) +  eq \b(( \f(1,16)) + ........ is an infinite series.


a. 
Find the sum of first 3 terms and the common ratio of the series?
2 
b. 
Find the sum of first 10 terms and the sum up to infinity of the series.
4 

c. 
Taking the first term of the given series as  eq \f(1,x+1) , find the infinite series. Find the condition which should be impose on x, so that the given series will have sum upto infinity and find the sum.
4 
Solution to the question no. 8
eq \o((,a) 
The 3rd term of the given series =  eq \f(1,2) +  eq \b(( \f(1,4)) +  eq \f(1,8)

=  eq \f(1,2) (  eq \f(1,4) +  eq \f(1,8)

=  eq \f(4 ( 2 + 1,8)

 =  eq \f(3,8) (Ans.)
Common ratio of the series, r =  eq \f(\f(–1,4),\f(1,2)) =  (  eq \f(1,4) (  eq \f(2,1) = (  eq \f(1,2)  (Ans.)
eq \o((,b) 
The given series,  eq \f(1,2) +  eq \b(( \f(1,4)) +  eq \f(1,8) +  eq \b(( \f(1,16)) + ........



=  eq \f(1,2) (  eq \f(1,4) +  eq \f(1,8) (  eq \f(1,16) + .........


1st term of the given series, a =  eq \f(1,2)

From ‘a’ we get, 

  common ratio of the series,  r = (  eq \f(1,2)
( Sum of first 10 terms of the series= a. eq \f(1 ( r10,1 ( r); r < 1



=  eq \f(1,2) .  eq \f(1 ( \b(( \f(1,2))10,1 ( \b(\f((1,2))) =  eq \f(1,2) .  eq \f(1( \f(1,210),\f(2 + 1,2))


=  eq \f(1,2) (  eq \f(2,3) (  eq \f(210 ( 1,210) =  eq \f(1,3) .  eq \f(210 ( 1,210)


= 0.333 (approx.) (Ans.)

Sum of the series up to infinity =  eq \f(a,1 ( r) =  eq \f(\f(1,2), 1( \b((\f(1,2)))


=  eq \f(\f(1,2),1 + \f(1,2)) =  eq \f(1,2) (  eq \f(2,3) =  eq \f(1,3) (Ans.)
eq \o((,c)  According to the question,  eq \f(1,2) =  eq \f(1,1 + x)

Then the series will be,


 eq \f(1,1 + x) (  eq \f(1,(1 + x)2) +  eq \f(1,(1 + x)3) ( ............... (Ans.)

Common ratio = eq \f(( \f(1,(1+x)2),\f(1,1+x)) = ( eq \f(1,1+x)

Sum of the series up to infinity will exist if and only if

 eq \b\bc\|(( \f(1,1 + x)) < 1 

That is,  eq \b\bc\|(\f(1,1 + x)) < 1


( |1 + x| > 1 


If (1 + x) is non-negative, 1 + x > 1



( x > 0


If (1 + x) is negative, ( (1 + x) > 1



or, 1 + x < ( 1



( x < ( 2


( The series will have sum up to infinity if and only if x > 0 or x < ( 2. (Ans.)

and sum up to infinity =  eq \f(first term,1 ( common ratio)


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


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


=  eq \f(1,2 + x)  (Ans.)
eq \o(((((((,Question(9) Sum of three numbers of a geometric series is 24  eq \f(4,5)  and the product is 64.

a. 
 Express the information in terms of an equation.
2

b. 
Find the common ratio of the series.
4

c. 
If the common ratio < 1, what are the three numbers? If the numbers denote the first, second and third terms of a geometric series, find the sum of the series up to infinity.
4

Solution to the question no. 9
eq \o((,a) 
Let, the three numbers are  eq \f(a,r) , a, ar; 


where, common ratio = r

According to the question,  eq \f(a,r) + a+ ar = 24  eq \f(4,5) 
                        and  eq \f(a,r)  ( a ( ar = a3 = 64 (Ans.)
eq \o((,b) 
From ‘a’ we get,


 eq \f(a,r) + a + ar =  eq \f(124,5)  .......... (i)

and a3 = 64 ................. (ii)

From (ii) we get, 


a3 = 64


or,
a3 = 43

(
a = 4


From (i) we get,


     a  eq \b(\f(1,r) + 1 + r) =  eq \f(124,5) 
 
or, 
4  eq \b(\f(1 + r + r2,r)) =  eq \f(124,5) 
 
or, 
 eq \f(r2 + r + 1,r) =  eq \f(124,5(4) 
 
or, 
 eq \f(r2 + r + 1,r) =  eq \f(31,5) 
 
or, 
5r2 + 5r + 5 = 31r

 
or, 
5r2 + 5r – 31r + 5 = 0.

 
or, 
5r2 – 26r + 5 = 0

 
or, 
5r2 – 25r – r + 5 = 0

 
or, 
5r(r – 5) – 1 (r – 5) = 0

 
or, (r – 5) (5r – 1) = 0

Either, r – 5 = 0      or, 5r – 1 = 0


(   r = 5
  (    r =  eq \f(1,5) 

(  Common ratio, r = 5  or,  eq \f(1,5)  (Ans.)
eq \o((,c) 
Since the common ratio, r < 1

( r =  eq \f(1,5) 

and a = 4  [from ‘b’]


(  The three numbers are  eq \f(a,r) , a, ar =  eq \f(4,\f(1,5)), 4, 4 (  eq \f(1,5)  



= 20, 4,  eq \f(4,5) (Ans.)
 
Here, first term of the geometric series a = 20

and the common ratio, r =  eq \f(1,5) 

We know,


Sum upto infinity, S( =  eq \f(a,1 – r) [( | r| < 1]


(  Sum of the series up to infinity,

S(  =  eq \f(a,1 – r) 

=  eq \f(20,1 – \f(1,5))  =  eq \f(20,\f(5 – 1,5))  


=  eq \f(20,\f(4,5)) = 20 (  eq \f(5,4)  


= 25 (Ans.)
eq \o(((((((,Question(10) In an infinite geometric series, first term is 1 eq \f(1,6)  more than the third term and the third term is  eq \f(14,27)  more than the fifth term.
a. 
If the first term is a and the common ratio is r, (r > 0), what are the third and fifth term of the series? 
2

b. 
Find the common ratio of the series.
4

c. 
Find the series and the sum of the series up to infinity.
4

Solution to the question no. 10
eq \o((,a) 
Given, first term of the series = a

and the common ratio = r

We know, nth term of a geometric series = arn–1

(
 Third term of the series = ar3–1 = ar2 (Ans.)


and the fifth term = ar5–1 = ar4 (Ans.)
eq \o((,b) 
From ‘a’ we get, third term of the series = ar2 and the fifth term = ar4

According to the question,

                 a – ar2 = 1 eq \f(1,6) =  eq \f(7,6)  .............. (i)

 and   ar2 – ar4 =  eq \f(14,27) .................. (ii)

Dividing the equation (ii) by equation (i), we get


 eq \f(ar2 – ar4,a – ar2) =  eq \f(\f(14,27),\f(7,6)) 

or,
 eq \f(ar2(1 – r2),a(1 – r2)) =  eq \f(14,27)  (  eq \f(6,7) 

or,
r2 =  eq \f(4,9) 

(
r =  eq \f(2,3) 

(
Common ratio, r =  eq \f(2,3)  (Ans.)
eq \o((,c) 
From ‘b’ we get, the common ratio, r =  eq \f(2,3) 

Putting the value of r in equation (i) obtained from ‘b’, we get


       a – a. eq \f(4,9) =  eq \f(7,6) 
or,
 eq \f(9a – 4a,9) =  eq \f(7,6) 
or,
 eq \f(5a,9)  =  eq \f(7,6) 
or,
5a =  eq \f(7 ( 9,6) 
or,
a =  eq \f(7 ( 9,6 ( 5) 
( 
a =  eq \f(21,10) 

We know, geometric series, a + ar + ar2 + .........

( The series,  eq \f(21,10) +  eq \f(7,5) +  eq \f(14,15) + .........  (Ans.)

We know, 


Sum of geometric series up to infinity, S( =  eq \f(a,1 – r) , where |r| < 1


(  Sum of the series up to infinity,

                            S( =   eq \f(\f(21,10),1 – \f(2,3))  [putting the value]




=   eq \f(\f(21,10),\f(3 – 2,3))  =   eq \f(\f(21,10),\f(1,3))  




=  eq \f(21,10) (  eq \f(3,1) =  eq \f(63,10)  (Ans.)
eq \o(((((((,Question(11) Observe the following series:


 eq \f(1,1 ( x) +  eq \f(1,(1 ( x)2) +  eq \f(1,(1 ( x)3) + ..........
a. 
Find the general term and the common ratio of the series.
2 
b. 
If the value of x are (1 and  eq \f(1,2) , find the sum of first 10 terms of the two series obtained for two different values of x.
4 

c. 
What kind of difference is seen in the sum of two series by increasing the terms? Find the sum of the two series up to infinity.
4 

Solution to the question no. 11
eq \o((,a)
The given series(

 eq \f(1,1 ( x) +  eq \f(1,(1 ( x)2) +  eq \f(1,(1 ( x)3) + .........


First term of the series =  eq \f(1,(1 ( x)n)  (Ans.)

Common ratio of the series, r =  eq \f(1,(1 ( x)2) (  eq \f(1,(1 ( x)) 



=  eq \f(1,1 ( x)  (Ans.)
eq \o((,b)
Putting the value of x = (1 in the given series, we get

 eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + ...................


Here, first term, a =  eq \f(1,2) 

Common ratio, r =  eq \f(1,2) < 1

(
Sum of n terms of the series =  eq \f(a(1 ( rn),(1 ( r)) 
(
Sum of first 10 terms of the series

                                          =  eq \f(\f(1,2) \b(1 ( \f(1,210)),\b(1 ( \f(1,2)))   [since, n = 10]





=  eq \f(\f(1,2) \b(1 ( \f(1,1024)), \f(1,2))




= 1 (  eq \f(1,1024)  =  eq \f(1023,1024) 

Putting the value of x=  eq \f(1,2) , we get


2 + 22 + 23 + .............


Here, first term, a = 2



 Common ratio, r =  eq \f(22,2)  = 2


Since r > 2,


So, sum of first n terms of the series =  eq \f(a(rn ( 1),(r ( 1)) 
(
Sum of first 10 terms of the series

                                      =  eq \f(2(210 ( 1),(2 ( 1))  [since, n = 10]





= 2(1024 ( 1)





= 2 ( 1023





= 2046 (Ans.)
eq \o((,c)
For the first series,  eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + ..............


Sum of first 2 terms =  eq \f(3,4)  ( 0.75


Sum of first 3 terms =  eq \f(7,8) ( 0.88


Sum of first 10 terms =  eq \f(1023,1024) ( 0.99


So, by increasing the number of terms, the sum tends to 1. (Ans.)

Again, for the second series, 2 + 22 + 23 + ........


First term = 2


Sum of first 2 terms = 6


Sum of first 3 terms = 14


Sum of first 10 terms = 2046


So, by increasing the number of terms the sum tends to infinity. (Ans.)

In the first series, r = eq \f(1,2) < 1

Sum of the series up to infinity =  eq \f(a,1 ( r) 




=  eq \f(\f(1,2),1 ( \f(1,2)) =  eq \f(\f(1,2),\f(1,2))  = 1 (Ans.)

Again, in the second term, r > 1


( Sum of the second series up to infinity does not exist. (Ans.)

eq \o(((((((,Question(12) (2x + 1)(1 + (2x + 1)(2 + (2x + 1)(3 + ..... is a geometric series. [Meherpur Govt. High School, Meherpur]

a. 
Find the common ratio of the series.
2 
b. 
When x = 1, find the 10th term and the sum of


first 7 terms of the series.
4 

c. 
Find the condition which should be impose on x, so that the given series will have sum upto infinity and find the sum.
4 
Solution to the question no. 12
eq \o((,a) 
Given geometric series(

(2x + 1)(1 + (2x + 1)(2  + (2x + 1)(3 + .... 

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


( Common ratio of the series, r =  eq \f(1,(2x + 1)2)  (   eq \f(1,2x + 1)


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


=  eq \f(1,2x + 1) (Ans.)
eq \o((,b) 
When x = 1, the series becomes

 eq \f(1,2.1 + 1) +  eq \f(1,(2.1 + 1)2) +  eq \f(1,(2.1 + 1)3) + ........


=  eq \f(1,3) +  eq \f(1,32) +  eq \f(1,33) + .........


So, first term of the series, a =  eq \f(1,3) 


and the common ratio, r =  eq \f(\f(1,32),\f(1,3)) =  eq \f(1,32) (  eq \f(3,1) =  eq \f(1,3)
( 10th term of the series= ar10(1 =  eq \f(1,3) . eq \b(\f(1,3))9 =  eq \b(\f(1,3))10=  eq \f(1,310) (Ans.)

Sum of first 7 terms of the series, 


S7 = a.  eq \f(1 ( r7,1 ( r)

=  eq \f(1,3)  eq \b\bc\((\f(1 ( \b(\f(1,3))7,1 ( \f(1,3))) =  eq \f(1,3)  eq \f(\b(1 ( \f(1,37)),\b(\f(3 ( 1,3)))

=  eq \f(1,3) (  eq \f(3,2)  eq \b(\f(37 ( 1,37)) =  eq \f(1,2) (  eq \b(\f(37 ( 1,37)) 


= 0.45 (Ans.)
eq \o((,c) 
First term of the series, a =  eq \f(1,2x + 1) 

and the common ratio, r =  eq \f(1,(2x + 1)2) (  eq \f(1,2x + 1) =  eq \f(1,2x + 1) 

The given series will have sum up to infinity if and only if, | r | < 1


That is,  eq \b\bc\|(\f(1,2x + 1))  < 1 


or,  eq \f(1,|2x + 1|) < 1   [since,  eq \b\bc\|(\f(a,b)) =   eq \f(|a|,|b|) ]


or, 1< |2x + 1| [Multiplying both sides by |2x + 1|]

or, |2x + 1| > 1


If 2x + 1 is non-negative, 2x + 1 > 1



or,  2x > 0


(   x > 0

If 2x + 1 is negative, ( (2x + 1) > 1



or, 2x + 1 < (1      


or, 2x < ( 2



( x < ( 1


( The required condition: x < – 1 or x > 0. (Ans.)

Sum of the series up to infinity, 


S( =  eq \f(a,1 – r)  =  eq \f(\f(1,2x + 1),1 – \f(1,2x + 1)) =  eq \f(\f(1,2x + 1),\f(2x,2x + 1)) 


=  eq \f(1,2x + 1) ( \f(2x + 1,2x) =  eq \f(1,2x)  (Ans.)
eq \o(((((((,Question(13) S = 7 + 77 + 777 + ........ is a series.


 [Satkhira Govt. High School, Satkhira]


a.   What is the value of  eq \f(9S,7) ?
2 
b. 
Find the sum of first n terms of the series.       
4 

c. 
Find the sum of first 4 terms of the series from ‘b’. Is the series has sum to infinity? If not then explain it.
4 
Solution to the question no. 13
eq \o((,a)
Given series, S = 7 + 77 + 777 + ..... 

( S = 7 (1 + 11+ 111 + .......... 

( 9S = 7(9 + 99 + 999 + ....... 

(  eq \f(9S,7) = 9 + 99 + 999 + ......... (Ans.)

eq \o((,b) 
From ‘a’ we get,


 eq \f(9S,7) = 9 + 99 + 999 + ..... + n term

= (10 ( 1) + (100 ( 1) + (1000 ( 1) + ...... + n term

= 10 + 100 + 1000 + ...... + n term

( (1 + 1 + 1 + ...... + n term)

 = (10 + 102 + 103 + ........ + n term) – n


=  eq \b\bc\{(10. \f(10n ( 1,10 ( 1) ( n)  [( r =  eq \f(102,10) = 10 > 1]


=  eq \f(10,9) (10n ( 1) ( n


( Sn =  eq \f(7,9)  eq \b\bc\{(\f(10,9) (10n ( 1) ( n)

=  eq \f(70,81) (10n ( 1) (  eq \f(7n,9)

( Sum of first n terms of the series 

          =  eq \f(70,81) (10n ( 1) (  eq \f(7n,9) (Ans.)
eq \o((,c) 
From ‘b’ we get, Sn =  eq \f(70,81) (10n ( 1) (  eq \f(7n,9)

( Sum of first 4 terms of the series, 


S4 =  eq \f(70,81) (104 ( 1) (  eq \f(28,9)

=  eq \f(70 ( 9999,81) (  eq \f(28,9)

=  eq \f(70 ( 9999 ( 28 ( 9,81)

=  eq \f(9 (70 ( 1111 ( 28),9 ( 9)

= 8638


( Sum of first 4 terms of the series = 8638


The sum of the given series up to infinity does not exist.

Explanation: From ‘b’ we get,


 eq \f(9S,7) = (10 + 102 + 103 + ...... + n term) ( n


Now, 10 + 102 + 103 + ....... + n term + ......


Common ratio of the series, r =  eq \f(102,10) = 10 > 1

( The sum of the given series up to infinity does not exist.
Exercise-8.1
eq \o(((((((,Question(7) The diameter of the sun subtended an angle of 21( in ones eye at Mars. Distance of the sun from the surface of Mars is 14,20,00,000 miles. [height of the person is neglected]

a. 
Express 21( in radian.
2 
b. 
Find the diameter of the sun.
4 

c. 
If the diameter of the sun subtended an angle of 28( at your eye, find the distance from sun to you.
4 

Solution to the question no. 7
eq \o((,a) 
21( =  eq \f(21,60)(
We know, 180( = ( radian
      (  1( 
=  eq \f((,180)      "

   (  eq \b(\f(21,60))( 
=  eq \b(\f((,180) ( \f(21,60)) radian =  eq \f(7(,3600)  radian
eq \o((,b) Given,
Distance fo the sun from the surface of mars is

r1 = 14,20,00,000 miles.

Angle subtended at the eye, (1 = 21(

=  eq \f(7(,3600)  radian
It is to find the diameter S1 of the sun.
We know,


S1 
= length of the arc 



= diameter of the sun = r1(1


=  eq \b(14(20(00(000 ( \f(7(,3600))  miles



= 867428.6 miles

( Diameter of the sun = 8,67,428.6 miles (Ans.)
eq \o((,c) 
We know, 

Diameter of sun, S2 = 867428.6 miles [from ‘b’]


Angle subtended at the eye, (2 = 28(


=  eq \b(\f(28,60))(


=  eq \b(\f(28,60) ( \f((,180)) radian


=  eq \f(7(,2700)   radian
Distance from sun to me, r2 = ?

We know,

   S2
= length of the arc = diameter of sun

= r2(2
or, r2
=  eq \f(S2,(2) =  eq \f(867428.6,\f(7(,2700))  miles =  eq \f(867428.6 ( 2700,7()  miles


= 106,499,995.3 miles

( Distance of sun from me will be 106,499,995.3 miles. 

(Ans.)
eq \o(((((((,Question(8) Kamrul traverses an arc in 15 seconds along a circular path. The arc subtended an angle of 30( at the centre. Diameter of the circle is 200 m. 

[IT Govt. High School, Narayangonj]
a. 
Express 30( in radian and 7( in degree.
2 
b. 
Find the speed of Kamrul.
4 

c. 
If the needs 5 seconds more, then what will be the speed?
4 
Solution to the question no. 8
eq \o((,a) 
(30)(
= 30 (  eq \f((,180) radian


=  eq \f((,6)                 Ó



=  eq \f(3.1416,6)  Ó [(( = 3.1416]



= 0.5236   Ó


and, 7( =  eq \b(\f(7,60))(= 0.1167(

Ans. 0.5236 radian and 0.1167( (approx.)

eq \o((,b) Let, Kamrul starts his journey from the point B of the circle ABC and after 15 seconds he reaches at the point A. Then the angle at the centre subtended by the arc AB is ( = (AOB = 30( =  eq \f(30(c,180)
r = OB = radius =  eq \f(200,2) m.

= 100 m.
let, the arc AB = s m.
We know, s 
= r(  m.

= 100 (  eq \f(30(,180)  m.

=  eq \f(50,3) (              Ó

=  eq \f(50,3) ( 3.1416  [( ( = 3.1416]


( s = 52.36  m. (approx.)

( Speed of Kamrul =  eq \f(52.36,15) m/sec


= 3.4906 m/sec
Ans. 3.4906 m/sec (approx.)



eq \o((,c) From ‘b’ we get,
s = 52.36 m.


If another 5 seconds is required, the total time is 

= (15 + 5) = 20 sec.

Then the speed will be=  eq \f(52.36 m.,20 sec.) = 2.618 m/sec
Ans. 2.618 m/sec (approx.) 

eq \o(((((((,Question(9) Each wheel of a car revolves 750 times to travel 2 km. path. 
[Govt. Muslims High School, Chittagong]
a. 
If the radius of the wheel is r, express the distance travelled by the wheel in terms of r after revolving 750 times.
2 
b. 
Find the acute angle at the centre for the arc 0.5 m. of the wheel.
4 

c. 
How many times the wheel revolves for travelling 5km of path?
4 
Solution to the question no. 9
eq \o((,a) Given, radius of the wheel is r m.
( Circumference of the wheel = 2(r m.
We know, the wheel travels the distance equal to its circumference after revolving 1 time.
( Total distance for revolving 750 times 


= 750 ( 2(r m. 

= 1500(r m. 

eq \o((,b) 1500(r = 2000 [since 1 km. = 1000 m.]

or, r =  eq \f(2000,1500() m. =  eq \f(2000,1500 ( 3.1416) m. = 0.4244 m.
Radius of the wheel = 0.42 m. (approx.)

Radius of the wheel = 0.42 m. and the arc = 0.5 m. 

If the angle at the centre made by radius r and arc s is (, then-

s = r(
or, ( =  eq \f(s,r) =  eq \f(0.50 m.,0.42 m.) = 1.19 radian (approx.) 
eq \o((,c) Radius of the wheel = 0.42 m.
( Circumference of the wheel = 2( ( 0.42 m.

= 2.64 m. (approx.)

We know, after revolving 1 time a wheel travels the distance which is equal to its circumference. Let, the wheel revolve n times to pass 5 km. = 5000 m.
According to the question, n ( 2.64 = 5000

( n = eq \f(5000,2.64) = 1893.9 ( 1894

Ans. 1894 times. (approx.)
Exercise-8.2

eq \o(((((((,Question(14) tan( + cot( =  eq \f(4,\r(3)), (where 0 < ( < eq \f((,2) ) is a trigonometric equation.

a. 
Express the given equation in terms of a quadratic equation of tan(.
2 
b. 
Solve the given equation.
4 

c. 
Find the value of  eq \f(sin( + cos(,sec( + tan() from the value obtained from ‘b’.
4 
Solution to the question no. 14
eq \o((,a) 
Given,

tan ( + cot ( =
[image: image4.wmf]3

4



or, tan ( + 
[image: image5.wmf]3
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[( cot( =  eq \f(1,tan() ]


or, tan2( + 1 = 
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or,  eq \r(3) tan2( +  eq \r(3) = 4tan (

(   eq \r(3) tan2( ( 4 tan ( +  eq \r(3) = 0 (Ans.)

eq \o((,b) 
 eq \r(3) tan2( ( 4 tan ( +  eq \r(3) = 0  [from ‘a’ we get]

or,  eq \r(3) tan2( ( 3 tan ( (tan ( +  eq \r(3) = 0


or,  eq \r(3) tan ( (tan ( ( eq \r(3)  ) ( 1 (tan ( (  eq \r(3) ) = 0


or, (tan ( (  eq \r(3) ) ( eq \r(3) tan ( ( 1) = 0


Either, tan( (  eq \r(3) = 0 
or,  eq \r(3) tan ( ( 1 = 0


or, tan( =  eq \r(3) 
or, 
tan( =  eq \f(1,\r(3)) 

or, tan ( = tan eq \f((,3) 
or, tan( = tan eq \f((,6) 

( ( =  eq \f((,3) 

( ( =  eq \f((,6) 

( The required solution, ( =  eq \f((,6)  or  eq \f((,3)  (Ans.)
eq \o((,c) 
If ( =  eq \f((,6) ,

 eq \f(sin( + cos(,sec( + tan() =  eq \f(sin\f((,6) + cos\f((,6),sec\f((,6) + tan\f((,6))


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


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


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

And if ( =  eq \f((,3) ,


 eq \f(sin( + cos(,sec( + tan() =  eq \f(sin\f((,3) + cos\f((,3),sec\f((,3) + tan\f((,3))


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


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


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

( If ( =  eq \f((,6)  then,  eq \f(sin( + cos(,sec( + tan() =  eq \f(1 + \r(3),2 \r(3))

And if ( =  eq \f((,3)then,  eq \f(sin( + cos(,sec( + tan() =  eq \f(1 + \r(3),2 (2 + \r(3))) (Ans.)
eq \o(((((((,Question(15) tan ( + sec( =  eq \r(\f(1 +  sin(, 1 – sin())  is a trigonometric equation.

[Cantonment High School, Jessore]
a.
Prove the expression, for ( = 45(.
2 
b.
Prove it, for any values of (.
4 

c.
If tan( + sec( = x, then express the value of sin( in terms of x.
4 

Solution to the question no. 15
eq \o((,a) 
If ( = 45(,

L.S. = tan( + sec(

= tan 45( + sec 45(

= 1 +   eq \r(2) 
R.S.=  eq \r(\f(1 + sin(, 1 – sin())  =  eq \r(\f(1 + sin45(, 1– sin45()) 


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


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



=  eq \r(\f(\r(2) + 1,\r(2) – 1))


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


=  eq \r(\f(\b(\r(2) + 1)2, (\r(2))2 – (1)2))  



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

( For ( = 45(, tan( + sec( =  eq \r(\f(1 + sin(,1 (sin())  (Proved)
eq \o((,b) L.S. = tan( + sec( =   eq \f(sin(,cos() +   eq \f(1, cos() 

=   eq \f(sin( + 1, cos () 

=  eq \r(\f((1 + sin()2,cos2()) 

=  eq \r(\f((1 + sin()2, 1– sin2()) 

=   eq \r(\f((1 + sin() (1 + sin(), (1 + sin() (1–sin())) 

=  eq \r(\f(1 + sin(, 1 – sin())  = R.S.

( tan ( + sec( =  eq \r(\f(1 +  sin(, 1 – sin()) (Proved)
eq \o((,c) Given, tan( + sec( = x

or,  eq \f(sin(, cos()  +   eq \f(1,cos()  = x 

or,  eq \f(sin( + 1,cos()  = x

or,   eq \f((sin( + 1)2, cos2() = x2 [by squaring both sides]

or,  eq \f((1 + sin()2, 1 – sin2()  = x2  [( cos2( = 1 – sin2(]

or,   eq \f((1 + sin() (1 + sin(),(1 + sin() (1–sin())  = x2
or,   eq \f(1 + sin(, 1 – sin()   = x2
or, x2 – x2 sin( = 1 + sin(
or, x2 – 1 = sin( + x2 sin(
or, sin( (x2 + 1) = x2 –1

or, sin( =   eq \f(x2 –1, x2 + 1) 
( sin( =   eq \f(x2 –1, x2 + 1)  (Ans.)
eq \o(((((((,Question(16) tan( =  eq \f(x,y)  where x ( y and ( is an acute angle.

a.    Prove that, cos( =  eq \f(y,\r(x2 + y2))
2 
b. 
Find the value of  eq \f(x sin( + y cos(,x sin( ( y cos().
4 

c.  
If x = 4 and y = 3 , prove that,

  eq \f(tan( + sec( ( 1,tan( ( sec( + 1) = tan( + sec(.
4 
Solution to the question no. 16
eq \o((,a) Given, tan ( =  eq \f(x,y) 

We know, sec( 
=  eq \r(1 + tan2() 


=  eq \r(1 + \b(\f(x,y))2)  =  eq \r(1 + \f(x2,y2)) 


=  eq \r(\f(x2 + y2,y2)) =  eq \f(\r(x2 + y2), y) 
[since ( is positive acute angle, so sec( is positive]


Again, cos( 
=  eq \f(1, sec() 


=  eq \f(1, \f(\r(x2 + y2),y)) =  eq \f(y,\r(x2 + y2)) 

( cos( =  eq \f( y, \r(x2 + y2))  (Proved)
eq \o((,b) Given, tan( = 
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[( tan( = 

]

or,
 eq \f(x sin(,y cos()  =  eq \f(x,y) .  eq \f(x,y) 
[multiplying both sides by  eq \f(x,y) ]

or,
 eq \f(x sin(,y cos()  =  eq \f(x2,y2) 
(
 eq \f(x sin( + y cos(,x sin( – y cos() = eq \f(x2 + y2,x2 – y2)  [by compodendo and dividendo]
(
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 (Ans.)
eq \o((,c) 
From ‘a’ we get, sec( =  eq \f(\r(x2 + y2),y)

L.S. =  eq \f(tan( + sec( ( 1,tan( ( sec( + 1) =   eq \f(\f(x,y) + \f(\r(x2 + y2),y) ( 1,\f(x,y) ( \f(\r(x2 + y2), y) + 1) 


=   eq \f(\f(4,3) + \f(\r(42 + 32),3) ( 1,\f(4,3) ( \f(\r(42 + 32), 3) + 1) 


=  eq \f(\f(4,3) + \f(\r(25),3) ( 1,\f(4,3) ( \f(\r(25), 3) + 1)  =   eq \f(\f(4,3) + \f(5,3) ( 1,\f(4,3) ( \f(5,3) + 1)


=  eq \f(\f(4 + 5 ( 3,3),\f(4 ( 5 + 3,3)) =  eq \f(6,3) (  eq \f(3,2) = 3 


R.S. = tan( + sec(


=  eq \f(x,y) +  eq \f(\r(x2 + y2),y)  [( sec( =  eq \f(\r(x2 + y2),y) ]



=  eq \f(4,3) +  eq \f(\r(42 + 32),3) 



=  eq \f(4,3) +  eq \f(\r(25),3) =  eq \f(4,3) +  eq \f(5,3)


=  eq \f(4 + 5,3)  =  eq \f(9,3) = 3

So, for x = 4 and y = 3, eq \f(tan( + sec( ( 1,tan( ( sec( + 1) = tan( + sec(.  

(Proved)
Exercise-8.3

eq \o(((((((,Question(11) 3tan2( ( 4 eq \r(3) sec( + 7 = 0 is a trigonometric equation.
a. 
If tan( =  eq \r(3) , 0 < ( <  eq \f(3(,2) then find the value of (.
2 
b. 
Solve the equation for 0 < ( < 2(.
4 

c. 
In which quadrant does the angle ( =  eq \f(23(,6)  lie? Verify the equation for this angle.
4 

Solution to the question no. 11
eq \o((,a)
In the first quadrant, tan( =  eq \r(3) = tan  eq \f((,3) 

(
( =  eq \f((,3) 

This is not exceptable, because 0 < ( <  eq \f(3(,2) 
Again, in the third quadrant, tan( =  eq \r(3) = tan eq \b(\f((,2) ( 2 + \f((,3))




= tan eq \b(( + \f((,3))  
= tan eq \f(4(,3) 

(
( =  eq \f(4(,3) 


This value is exceptable, because 0 < ( <  eq \f(3(,2) 

(
( =  eq \f((,3) ,  eq \f(4(,3) (Ans.)
eq \o((,b)
Given equation,


3tan2( ( 4 eq \r(3)  sec( + 7 = 0


or,
3tan2( ( 4 eq \r(3) sec( + 3 + 4 = 0


or,
3tan2( + 3 ( 4 eq \r(3) sec( + 4 = 0


or,
3(tan2( + 1) ( 4 eq \r(3) sec( + 4 = 0


or,
3sec2( ( 4 eq \r(3) sec( + 4 = 0


or,
( eq \r(3) sec()2 ( 2( eq \r(3) sec().2 + 22 = 0


or,
( eq \r(3) sec( ( 2)2 = 0


or,
 eq \r(3) sec( ( 2 = 0


or,
 eq \r(3) sec( = 2


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

(
cos( =  eq \f(,2) 


In first quadrant, cos( =  eq \f(,2) 
= cos  eq \f((,6) 

(
( =  eq \f((,6) 

This value is exceptable, because 0 < ( < 2(

In forth quadrant, cos( =  eq \f(,2) 





= cos  eq \b(\f((,2) ( 4 ( \f((,6)) 




= cos eq \b(2( ( \f((,6)) 





= cos eq \f(11(,6) 


(
( =  eq \f(11(,6) 


This value is exceptable, because 0 < ( < 2(

(
( =  eq \f((,6) ,  eq \f(11(,6)   (Ans.)
eq \o((,c)
( =  eq \f(23(,6) =  eq \f((,2) ( 8 (  eq \f((,6) 

( The angle lies in the forth quadrant.

Putting ( =  eq \f(23(,6)  in the given equation,



3tan2( – 4 eq \r(3) sec( + 7


= 3tan2  eq \f(23(,6) ( 4 eq \r(3) sec  eq \f(23(,6) + 7


= 3 eq \b\bc\{(tan\b(\f((,2) ( 8 (\f((,6)))2 ( 4 eq \r(3) sec  eq \b(\f((,2) ( 8 ( \f((,6)) + 7


= 3 eq \b(( tan \f((,6))2 ( 4 eq \r(3)  sec eq \f((,6) + 7


= 3tan2 eq \f((,6) ( 4 eq \r(3) sec eq \f((,6) + 7


= 3 eq \b(\f(1,\r(3)))2 ( 4 eq \r(3) . eq \f(2,\r(3)) + 7


= 3. eq \f(1,3) ( 4.2 + 7


= 1 ( 8 + 7


=  8 ( 8 = 0

( The exactness of the equation is verified for the given angle.
eq \o(((((((,Question(12) If tan( =  eq \f(5,12) , then
a. 
find the value of sec(.
2 
b. 
find the possible values of sin(.
4 

c. 
find the value of  eq \f(( sin((() + cos(((),sec((() + tan((())  when sin( is negative.
4 

Solution to the question no. 12
eq \o((,a)
We know, sec2( ( tan2( = 1



or,
sec2( = 1 + tan2(




= 1 +  eq \b(\f(5,12))2    eq \b\bc\[(\s((  tan( = \f(5,12)))




= 1 +  eq \f(25,144)  





=  eq \f(169,144) 

(
sec( = (  eq \r(\f(169,144))  = (  eq \f(13,12)  (Ans.)
eq \o((,b)
If sec( =  eq \f(13,12) ,

cos( =  eq \f(1,sec() =  eq \f(12,13) 
Given, tan( =  eq \f(sin(,cos() =  eq \f(5,12) 


or,
sin( =  eq \f(5,12) .cos(



  
=  eq \f(5,12) . eq \f(12,13) =  eq \f(5,13) 

Again, if sec( = ( eq \f(13,12) ,




cos( =  eq \f(1,sec() = (  eq \f(12,13) 

Given, tan( =  eq \f(sin(,cos() =  eq \f(5,12) 


or,
sin( =  eq \f(5,12) cos(



  
=  eq \f(5,12) . eq \b(\f((12,13)) 




=  eq \f((5,13) 
( The possible values of sin( are  eq \f(5,13) and   eq \f((5,13)  (Ans.)
eq \o((,c)
According to the question,

since tan( =  eq \f(5,12)  and sin( are negative, so the angle ( lies in the 3rd quadrant.
(
The sign of cos( and sec( will be negative.

Given expression =  eq \f(( sin((() + cos(((),sec((() + tan((()) 


=  eq \f((((sin() + cos(,sec( ( tan()  



=  eq \f(sin( + cos(,sec( ( tan() 


= (5,13)  eq \f(( eq \f(12,13) , eq \f((13,12) ( eq \f(5,12) ) 
  

[( ( lies in the 3rd quadrant, so the sign of sin(, cos( and sec( will be negative]




=  eq \f(\f((17,13),\f((18,12)) = (  eq \f(17,13) (  eq \f(( 12,18) =  eq \f(34,39) 

( Value of the given expression is  eq \f(34,39) (Ans.)
eq \o(((((((,Question(15) 

In the figure, E denotes the earth and S denotes the sun. Where (ECS = 90(, (CSE = 0.00244( and (AEB = 32(4(. If the radius of the earth, 3956.6 miles, then


a. 
express 32(4( in radian.
2 
b. 
what is the distance between the earth and sun?
4 

c. 
find the diameter of the sun.
4 

Solution to the question no. 15
eq \o((,a)  32(4(
= 32( +  eq \b(\f(4,60))( =  eq \b(\f(1924,60))( 
=  eq \b(\f(1924,60 ( 60))( =  eq \b(\f(481,900))( 

We know,


180( = (  radian
    (1(   
=  eq \f((,180)     "

(  eq \b(\f(481,900))(=  eq \b(\f((,180) ( \f(481,900)) radian =  eq \f(481(,162000)  radian
eq \o((,b) 
We have to find the distance ES between the earth and sun.

Given, radius of earth, CE = 3956.6 miles,

In the right angled triangle ΔCES, (ECS = 90( 

( CSE = 0.00244( (given)

Now, sin(CSE =  eq \f(CE,ES) 
or, ES 
=  eq \f(CE,sin(CSE) 

=  eq \f(CE,sin 0.00244() =  eq \f(3956.6,sin 0.00244() 

= 92,908,393.97 ( 92,908,394 miles

( Distance between the earth and sun is approximately 92,908,394 miles. (Ans.)
eq \o((,c) 
Given,
In the centre of earth, angle subtended by the diameter of sun,



( = (AEB = 32(4(



=  eq \f(481(,162000)  radian  [from ‘a’]
Distance from earth to sun, r = 92908394 miles [from ‘b’]

Diameter of the sun S have to be determined.
We know,


S = length of arc = diameter of the sun, AB = r(

= 92908394 (  eq \f(481(,162000)  miles


= 866,632.3 miles (Ans.)
eq \o(((((((,Question(16) 
A man standing at A, 400 feet far from the foot of the hill, observed that the angle of elevation of the top of the hill was 60(. Moving 500m back to C, he observed that the angle of elevation of the top of the hill was 45(. [Ignore the height of the man]


a. 
Express 60(45( in radian.
2
b. 
Find the height h of the hill.
4 

c. 
A tower AT stands at A. The angle of elevation of the top of the hill at T is equal to the angle of elevation at C. Find the height of the tower.
4 

Solution to the question no. 16
eq \o((,a) 
60(45( = 60( +  eq \b(\f(45,60))( 

=  eq \b(\f(3645,60))(   =  eq \b(\f(729,12))(
We know, 180( = (  radian
                (  1( =  eq \f((,180)       Ó

(  eq \b(\f(729,12))(=  eq \b(\f((,180) ( \f(729,12)) "



=  eq \f(729(,2160)  radian
eq \o((,b) Let,we consider the base as plane and the height of the hill be h metre.
According to the figure,

tan 60( =  eq \f(h,x + 400)  or, h = (x + 400) tan 60 (((( (i)

and, tan 45( =  eq \f(h,x + 400 + 500) 
( h = (x + 900) tan 45( (( (ii)

According to the equations (i) and (ii),

(x + 400) tan 60( = (x + 900) tan 45(
or, x.tan60( + 400 tan 60( = x tan 45( + 900 tan45(
or, x =  eq \f(900 tan45( ( 400 tan 60(,tan60( ( tan45() = 283 feets
From (i) we get,
h
= (x + 900) tan45(

= (283 + 900) tan45(

= 1183 feets
eq \o((,c) 


According to the question, AT is a tower, whose vertex points T, the angle with the base created by the vertex of the hill is equal to the angle at the point C with the base created by the vertex of the hill.
That is, (PTD = (PCA

or, (PTD = (TCA

(At the point C, the angle with the base created by the vertex of the tower = At the point C, the angle with the base created by the vertex of the hill = 45(
Now, according to the question, CA = 500 feets

( tan (TCA =  eq \f(TA,CA) 
or, TA 
= CA  tan(TCA


= CA tan 45(

= CA = 500 feets

( Height of the tower is 500 feets. (Ans.)
eq \o(((((((,Question(17) If 6 sin2( ( 11 sin( + 4 = 0, 

when (0( ( ( ( 90().
a.
Find the value of (.
2
b.
An arc of a circular material subtends an angle ( at its centre and whose radius is 84 cm. Find the length of the arc.
4
c.
The number of revolution of a wheel for travelling 0.44 km. path is equal to the numerical value of the arc in cm. Find the radius of the wheel.
4
Solution to the question no. 17
eq \o((,a)
Given, 6 sin2( – 11sin( + 4 = 0


or,
6sin2( –3 sin( – 8 sin( + 4 = 0


or,
3sin( (2sin( – 1) – 4(2sin( – 1) = 0


or,
(2sin( – 1) (3sin( – 4) = 0


Either, sin( =  eq \f(1,2)  or, sin ( =  eq \f(4,3) [which is impossible]


(
sin( =  eq \f(1,2) = sin 30(

(
( = 30(
eq \o((,b)
Given, radius of the circular material, r = 84 c.m.

Angle at the centre, ( = 30(  [from ‘a’ we get]



=  eq \b(30( ( \f((,180))c =  eq \f((c,6) 

We have to find the length of the arc s.

We know, s = r(


= 84 (  eq \f((,6) 


= 84 (  eq \f(22,7 ( 6) 


= 44  


(  Length of the arc = 44 c.m. (Ans.)
eq \o((,c)
According to the question,


After revolving 44 times, 

the wheel passes 0.44 km. = 440 m.

(  After revolving 1 time, the wheel travels 



=  eq \f(440,44) m. = 10 m.

Let, radius of the wheel = r


(  Circumference of the wheel = 2(r


We know, the path travelled by a wheel with 1 revolution is equal to its circumference.

(   2(r = 10


or,  r =  eq \f(10,2()  =  eq \f(10,2 ( \f(22,7))  


( r
= 1.59


(  Radius of the wheel 1.59 m. (approx.) (Ans.)
eq \o(((((((,Question(18)((((((,Question(1)  
 cosec( cot( = 2 eq \r(3)  [0( < ( < 90(] is a trigonometric equation.
a.
Show that, cos( = 2 eq \r(3) sin2(
2
b. 
Find the value of (.
4
c. 
A boy traverses a segment of a circular path in 2 seconds and the angle subtended by the segment at the centre is ((. If the diameter of the circular path is 180m, find the length of the segment and circumference of the circular path?
4 

Solution to the question no. 18
eq \o((,a) Given equation, cosec( cot ( = 2  eq \r(3) 
or,   eq \f(1,sin()   eq \f(cos(,sin()  = 2  eq \r(3) 
or,   eq \f(cos(, sin2()  = 2 eq \r(3) 
or, cos( = 2 eq \r(3) sin2( (Shown)
eq \o((,b) From ‘a’ we get, 

cos( = 2 eq \r(3)  sin2(
or, cos( = 2 eq \r(3) (1–cos2() [(sin2( = 1 – cos2(]

or, cos( = 2 eq \r(3)  – 2 eq \r(3)  cos2(
or, 2  eq \r(3) cos2( + cos( – 2 eq \r(3) = 0

or, 2 eq \r(3) cos2( + 4cos( – 3cos( – 2 eq \r(3)  = 0

 eq \b\bc\[(\a(2\r(3) ( ((2\r(3)) = ( 4.3 = (12,4 ( ((3) = ( 12)) 
or, 2 cos(  eq \b(\r(3) cos( + 2)  –  eq \r(3)   eq \b(\r(3) cos( + 2) = 0

or,  eq \b(\r(3) cos( + 2) 

 eq \b(2cos( – \r(3)) = 0

Either,  eq \r(3)  cos( + 2 = 0

or, cos( = –  eq \f(2, \r(3)) , which is not exceptable. Because, the value of cos( can never be greater than 1 and less than -1.
( 2cos ( –  eq \r(3)  = 0

or, cos ( =  eq \f(\r(3),2)  = cos 30(
or, ( = 30(
( The required solution, ( = 30(.
eq \o((,c) Given, diameter of the circle, D = 180 m.
( Radius of the circle, r =   eq \f(D,2)  =   eq \f(180,2)  = 90 m.
Angle, ( = 30( = 30 (  eq \f((c,180) 
We know, Length of the arc, s = r (
= 90 ( 30 (  eq \f((c,180)  m.= 15( m.
=  15 ( 3.1416 m. = 47.124 m..
and circumference = 2(r



= 2 ( 3.1416 ( 90 m. = 565 .488 m.
( Length of arc is 47.124 m.
and circumference = 565.488 m. (Ans.)

Exercise-9.2

eq \o(((((((,Question(22) If a = (bc) eq \s\up7(\f(1,p)) , b = (ca)  eq \s\up7(\f(1,q)) and 

 c = (ab)  eq \s\up7(\f(1,r)) , then


a. 
express p, q and r in terms of the function of a, b and c. 
2 
b. 
prove that,  eq \f(1, p + 1)  +   eq \f(1, q + 1)  +   eq \f(1, r + 1) = 1
4 

c. 
if x = p + 1, y = q + 1, z = r + 1 and b = c, show that  eq \f(2xy + 3yz + 4zx, xyz)  = 3
4 

Solution to the question no. 22
eq \o((,a)  Given, a = (bc) eq \s\up6( \f(1,p)) 
or, ap =  eq \b\bc\{((bc) \s\up7(\f(1,p)))p [Taking pth power in both sides]

or, ap = bc 

or, p = logabc [formula: If logab = x, ax = b]

Similarly, from b = (ca) eq \s\up7(\f(1,q)) we get, q = logbca

 From c = (ab) eq \s\up7( \f(1,r))  we get, r = logcab 

eq \o((,b) From ‘a’, p = logabc 

or, 1 + p = 1 + 1ogabc [Adding 1 in both sides]

or, 1 + p = logaa + logabc



= logaabc [( logaM + logaN = logaMN]

Similarly, 1 + q = 1 + logbca = logbb + logbca

                        = logbabc

and 1 + r = logc abc

Now,   eq \f(1, p + 1) +  eq \f(1, q + 1) +  eq \f(1, r + 1) 
=   eq \f(1, 1 + p)  +   eq \f(1, 1 + q)  +   eq \f(1, 1 + r) 
=  eq \f(1, logaabc)  +  eq \f(1, logbabc)  +  eq \f(1, logcabc)  

= logabca + logabcb + logabcc   eq  \b\bc\[(formula: logab = \f(1, logba))
= logabca ( b ( c
= logabcabc 

= 1 (Proved)
eq \o((,c) Given, x = p + 1

or, x = 1 + p = logaabc [from ‘b’]

Similarly, y = q + 1 = logbabc

and, z = r + 1 = logcabc

Now,   eq \f(2xy + 3yz + 4zx, xyz)  =   eq \f(2xy, xyz)  +   eq \f(3yz,xyz)  +   eq \f(4zx,xyz) 
=   eq \f(2,z)  +   eq \f(3,x)  +   eq \f(4,y) 
=   eq \f(2, logcabc)  +  eq \f(3, logaabc)  +  eq \f(4,logbabc) 
= 2 log abcc + 3 logabca + 4logabcb

= logabcc2 + logabca3 + log abcb4
= logabcc2 ( a3 ( b4

= log abc(abc)2ab2
= logabc(abc)2 + logabcab2
= 2 logabcabc + logabcab.b

= 2 + logabcabc [( b = c]

= 2 + 1

= 3 (Shown)
eq \o(((((((,Question(23) If  eq \b(\r(8)) p = A = 2 eq \s\up8(\f(q,2) –1) ,

a. 
Show that, p = 2log8A and q = 2log22A
2 
b. 
If q – p = 4, find the value of A.
4 

c. 
Show that, if p + q =  eq \f(14,3), the value of A is not equal to the value of A obtained from ‘b’.
4 

Solution to the question no. 23
eq \o((,a) Given,  eq \b(\r(8)) p = A 

or, 8 eq \s\up7(\f(p,2))  = A 

or, log8A =  eq \f(p,2)  [Formula: if logab = x, ax = b]

or, 2log 8A  = p (Shown)
and, 2 eq \s\up7(\f(q,2) –1) = A

or, 2 eq \s\up7(\f(q,2)) .2–1 = A

or, 2 eq \s\up7(\f(q,2)) (    eq \f(1,2)  = A 

or, 2 eq \s\up7(\f(q,2))  = 2A 

or,  log22A =  eq \f(q,2)  [formula: if logab = x, ax = b]

( 2log22A = q   (Shown)
eq \o((,b) Given, q – p = 4

or, 2log22A – 2log8A  = 4

or, 2log22 + 2log2A – 2log 8A = 4

or, 2 ( 1 + 2 (log2A – log8A) = 4

or, 2 (log2A – log8A) = 4 – 2 = 2 

or, log2A – log8A = 1

or, log28. log8A – log8A = 1 

  eq \b\lc\[(logab = \f(logkb,logka)) ; logkb = logab ( logka eq \b\rc\](\s( , )) 
or, log8A   eq \b(log223  –1) = 1

or, log8A  eq \b(3 log22  –1) = 1

or, log8A (3 ( 1 –1) = 1

or, log8A ( 2 = 1

or, log8A =   eq \f(1,2) 
or, 8 eq \s\up7(\f(1,2))  = A

or,   eq \r(8)  = A

( A =   eq \r(2 ( 4)  = 2  eq \r(2) (Ans.)
eq \o((,c)  p + q =   eq \f(14,3) 
or, 2log8A + 2log22A =   eq \f(14,3) 
or, 2log8A + 2log22 + 2log2A =   eq \f(14,3) 
or, 2log8A + 2 ( 1 + 2 log2A =   eq \f(14,3) 
or, 2(log8A + log2A) + 2 =  eq \f(14,3) 
or, 2(log8A  + log28. log8A) =   eq \f(14,3)  – 2

or, 2 (log8A + log223 log8A) =   eq \f(14 – 6,3) 
or, (1 + 3 log22) log8A =   eq \f(8,3)  (   eq \f(1,2) 
or, (1 + 3 ( 1) log8A =  eq \f(4,3) 
or, 4log8A =  eq \f(4,3) 
or, log8A =  eq \f(1,3) 
or, A = (8)eq \s\up7(\f(1,3))
or, A = (23)eq \s\up7(\f(1,3))
(   A = 2

( The value of A is not equal to the value of A obtained from ‘b’. (Shown)
Exercise-10.1
eq \o(((((((,Question(8) Pascal’s triangle:
	n = 0
	
	
	
	
	1
	
	
	
	

	n = 1
	
	
	
	1
	
	1
	
	
	

	n = 2
	
	
	1
	
	2
	
	1
	
	

	n = 3
	
	1
	
	3
	
	3
	
	1
	

	n = 4
	1
	
	4
	
	6
	
	4
	
	1


a. 
Write down the next steps of Pascal’s triangle for n = 6.
2 
b. 
Expand (1 + ax)6 by the help of Pascal’s triangle and verify the exactness by the help of the general formula of binomial expansion.
4 

c. 
If 1 + bx2 can be found by expanding (1 ( x) (1 + ax)6 up to x2, find the value of a and b and prove that, 7a + 2b = 0 
4 

Solution to the question no. 8
eq \o((,a)
	n=5
	((
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	

	n=6
	(
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1


eq \o((,b)
With the help of Pascal’s triangle,


(1 + ax)6 = 1 + 6.ax + 15(ax)2 + 20(ax)3 + 15(ax)4 

+ 6(ax)5 + 1(ax)6

= 1 + 6ax + 15a2x2 + 20a3x3 + 15a4x4 + 6a5x5 + a6x6 (Ans.)

General formula of the binomial expansion,


(1 + y)n =  eq \b(\a(n,0))y0 +  eq \b(\a(n,1))y +  eq \b(\a(n,2))y2 + ... +  eq \b(\a(n,n(1))yn(1 +  eq \b(\a(n,n))yn.


( With the help of binomial theorem,


(1 + ax)6 =  eq \b(\a(6,0))(ax)0 +  eq \b(\a(6,1))(ax) +  eq \b(\a(6,2))(ax)2 +  eq \b(\a(6,3))(ax)3 +  eq \b(\a(6,4))(ax)4 +  eq \b(\a(6,5))(ax)5 +  eq \b(\a(6,6))(ax)6

= 1 + 6ax + 15a2x2 + 20a3x3 + 15a4x4 + 6a5x5+ a6x6, which is similar to the previous expansion. 


(The exactness is verified)
eq \o((,c)
(1 ( x) (1 + ax)6 = (1 ( x) [1 + 6ax + 15a2x2 + .....]


 = 1 + 6ax + 15a2x2 ( x ( 6ax2 
[expanding up to x2]


= 1 ( x + 6ax ( 6ax2 + 15a2x2 + .................


= 1 + (6a ( 1)x + (15a2 ( 6a)x2 – ................

According to the question, 1 + (6a ( 1)x + (15a2 ( 6a)x2 + ................ = 1 + bx2
Equating the coefficients of x and x2 from both sides we get,


6a ( 1 = 0 and 15a2 ( 6a = b

or,
a =  eq \f(1,6)  
or, 15  eq \b(\f(1,6))2 ( 6. eq \b(\f(1,6)) = b




or,  eq \f(15,36) ( 1 = b




or, b =  eq \f(15 ( 36,36) =  eq \f(( 21,36) = (  eq \f(7,12) 
( a =  eq \f(1,6) , b = (  eq \f(7,12)  (Ans.)
Now, L.S. = 7a + 2b = 7 (  eq \f(1,6)  + 2 eq \b((\f(7,12))



=  eq \f(7,6)  (  eq \f(7,6)  = 0 = R.S.
(
7a + 2b = 0  (Proved)

Exercise-10.2

eq \o(((((((,Question(6) (x + y)n is called the general form of binomial theorem.

a.
Write down the expansions of (1 + y)n and (x + y)n.
2
b.
Find the expansion of  eq \b(1 + \f(1,4)) n with the help of ‘a’. If in this expansion the coefficient of 2nd term is twice that the coefficient of 3rd term, what is the value of n?
4
c.
Find the number of terms, expansion and middle term of the series by using the value of n obtained from ‘b’.
4
Solution to the question no. 6
eq \o((,a) The expansion of (1 + y)n is:
=  eq \b(\s(n,0)) yo +  eq \b(\s(n,1))  y +  eq \b(\s(n,2)) y2 + .....   eq \b(\a(n,n–1)) yn–1 +  eq \b(\s(n,n))  yn 

and the expansion of (x + y)n is:

= xn +  eq \b(\s(n,1)) xn–1 y +  eq \b(\s(n,2)) xn–2 y2 +.......+  eq \b(\a(n,n–1)) xyn–1 + yn 

eq \o((,b) Putting x = 1, y =  eq \f(1,4) in ‘a’ we get, 

   eq \b(1 + \f(1,4))n 

= 1n+eq \b(\s(n,1))1n(1 eq \f(1,4) +eq \b(\s(n,2))1n(2eq \b(\f(1,4))2+ eq \b(\s(n,3))1n(3 eq \b(\s(1,4))3+ ...

= 1 + n.   eq \b(\f(1,4))  +  eq \f(n (n –1), 1 ( 2)   eq \b(\f(1,16))  +  eq \f(n(n – 1)(n – 2),1 ( 2 ( 3) .  eq \f(1,64)  + .....
= 1 +  eq \f(n,4) +  eq \f(n2 – n,32) +  eq \f(n3 – 3n2 + 2n,384) + .........

According to the question,   eq \f(n,4)  = 2.   eq \f(n2 – n, 32) 
or,  eq \f(n,4)  =    eq \f(n2 –n, 16) 
or, n2 –n = 4n

or, n2 – 5n = 0

or, n (n –5) = 0

or, n = 5, n ( 0

  ( n = 5
eq \o((,c) From ‘b’ we get, n = 5

( Number of terms = (n + 1) = 6.

Now, eq \b(1+ \f(1,4))5= 15+eq \b(\s(5,1))15(1  eq \f(1,4)  +eq \b(\s(5,2))15(2eq \b(\f(1,4))2+eq \b(\s(5,3))15(3eq \b(\f(1,4))3 

+  eq \b(\s(5,4))15(4 eq \b(\f(1,4))4 + eq \b(\s(5,5))15(5 eq \b(\f(1,4))5 

= 1 + 5.  eq \f(1,4) + 10.  eq \f(1,16)  + 10.  eq \f(1,64)  + 5.  eq \f(1,256)  + 5.  eq \f(1,1024)  

= 1 +  eq \f(5,4)  +  eq \f(5,8)  +  eq \f(5,32)  +  eq \f(5, 256)  +  eq \f(1,1024) 
( The required middle terms are  eq \f(5,8)  and  eq \f(5,32)  (Ans.)
Exercise-11.2

eq \o(((((((,Question(3) A man has a big rectangular shaped land. He has decided to enclose the land with a fence of barbed wire. He has also decided to cultivate paddy and wheat together by dividing the land along the diagonal. He appointed a mathematician to measure the land, who got four vertices A((1, 0), B(2, (2), C(3, 2) and D(1, 5) by plotting the land on a graph paper. He measured the land in metre.
a. 
Along which diagonal the cost will be minimum?
2 
b. 
How many meters of fences should be given to do the work to minimize the cost?
4 

c. 
What will be the area of the divided land for cultivating rice and wheat? Find the area of the total land. 
4 

Solution to the question no. 3
eq \o((,a)
Length of the fence along AC
                                   =  eq \r(((1 ( 3)2 + (0 ( 2)2) 



=  eq \r(((4)2 + ((2)2) 



=  eq \r(16 + 4) =  eq \r(20) 



= 4.47 m.


Length of the fence along BD

                                      =  eq \r((2 ( 1)2 + ((2(5)2) 



=  eq \r((1)2 + ((7)2) 



=  eq \r(1 + 49)  =  eq \r(50)  =  7.07 = m.


( If the fence is built along AC then the cost will minimum.
eq \o((,b)
Length of the fence along AB

                                      =  eq \r(((1 ( 2)2 + (0 + 2)2) 




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




=  eq \r(9 + 4) 




=  eq \r(13) = 3.61m.

Length of the fence along BC

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




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




=  eq \r(1 + 16) =  eq \r(17) = 4.12 m.

Length of the fence along CD

                                       =  eq \r((3 ( 1)2 + (2 ( 5)2) 




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




=  eq \r(4 + 9) =  eq \r(13) = 3.61 m.

Length of the fence along AD

                                   =  eq \r(((1 ( 1)2 + (0 ( 5)2) 




=  eq \r(((2)2 + ((5)2) 




=  eq \r(4 + 25) =  eq \r(29) = 5.38 m.

Length of the total fence = length of 4 sides + length of the diagonal AC




= (3.61 + 4.12 + 3.61 + 5.38 + 4.47) m.




= 21.19 m.
eq \o((,c)
Area of the land for cultivating rice = Area of the triangle (ACB

=  eq \f(1,2)  eq \b\bc\|(\a((1,0)    \a(3,2)    \a(2,(2)    \a((1,0)) 

=   eq \b\bc\|({(((1) ( 2 + 3 ( (-2) + 2 ( 0) ( (0 ( 3 + 2 ( 2 + (-2) ( ((1))}) 


=  eq \b\bc\|(\f(1,2) {((2 ( 6 + 0) ( (0 + 4 + 2)}) 

=  eq \b\bc\|(\f(1,2) (( 8 ( 6)) 

=  eq \b\bc\|((\f(14,2)) = 7 sq. m.


Area of the land for cultivating wheat = Area of the triangle (ACD

=  eq \f(1,2) eq \b\bc\|(\a((1,0)    \a(3,2)    \a(1,5)    \a((1,0)) 

=   eq \b\bc\|({(((1) ( 2 + 3 ( 5 + 1 ( 0) ( (0 ( 3 + 2 ( 1 + 5 ( ((1))}) 


=  eq \b\bc\|(\f(1,2) {((2 + 15 + 0) ( (0 + 2 ( 5)}) 

=  eq \b\bc\|(\f(1,2) (13 + 3)) 

=  eq \b\bc\|((\f(16,2)) = 8 sq. m.

Area of the total land = (7 + 8) sq. m. = 15 sq. m.
eq \o(((((((,Question(4) On a plane three points are respectively A (a, a + 1), B (– 6, –3) and C(5, –1).

a. 
Express the length of AB and AC in terms of a.
2 
b. 
If AB = 2AC, then find the possible values of a. For the smallest value of a find the area of (ABC by the general formula.
4 

c. 
In xy plane, draw the figure of a quadrilateral which is formed by the points A, B, C with a point D (–1, –6). Find the area of the quadrilateral. (using the smallest value of a)
4 

Solution to the question no. 4
eq \o((,a) 
Here, A (a, a + 1), B (–6, –3), C (5, –1)


( AB =  eq \r((–6–a)2 + (–3 –a –1)2)  =  eq \r((a + 6)2 + (a + 4)2) 

=  eq \r(a2 + 12a + 36 + a2 +8a + 16)  =  eq \r(2a2 + 20a + 52)  unit

AC= eq \r((a –5)2 + (a + 1 + 1)2)  =  eq \r((a –5)2 + (a + 2)2) 

=  eq \r(a2 – 10a + 25 + a2 + 4a + 4)  =  eq \r(2a2 – 6a + 29)  unit
eq \o((,b) 
Given,

AB = 2AC


or,  eq \r(2a2 + 20a + 52)  = 2  eq \r(2a2 –6a + 29) 

or, 2a2 + 20a + 52 = 4 (2a2 – 6a + 29) [squaring]


or, 2a2 + 20a + 52 = 8a2 – 24a + 116


or, 6a2 –44a + 64 = 0


or, 3a2 –22a + 32 = 0


or, 3a2 –6a ( 16a + 32 = 0


or, 3a(a –2) –16 (a –2) = 0


or, (a –2) (3a –16) = 0


( a = 2 or a =  eq \f(16, 3) 

Smallest value of a = 2


(In (ABC, A (2, 3), B (–6, –3), C(5, –1)


( Area of (ABC =  eq \f(1,2)   eq \b\bc\|(\a(2  –6  5  2,3  –3  –1  3)) 

=  eq \f(1,2)  {–6 + 6 + 15 – (–18) – (–15) – (–2)}


=  eq \f(1,2)  (15 + 18 + 15 + 2)


=  eq \f(50,2)  = 25 sq. unit
eq \o((,c) 


The quadrilateral has drawn on xy plane.
According to the figure, the quadrilateral is DCAB where, D(–1, –6), C (5, –1), A (2, 3), B ( –6, –3)


Area of the quadrilateral =  eq \f(1,2)   eq \b\bc\|(\s(–1  5  2  –6  –1,–6 –1  3  –3 –6)) 

=  eq \f(1,2) {1 + 15 + (–6) + 36 – (–30) –(–2) – (–18) –3)}


=  eq \f(1,2) (1 + 15 – 6 + 36 + 30 + 2 + 18 –3) 


=  eq \f(93,2)  = 46.5 sq. unit (Ans.)
Exercise-11.3

eq \o(((((((,Question(2) A(1, – 1), B (t, 2), C (t2, t + 3), D (2 + t, 3t) are four points on the same plane.

a. 
Find the slope of BC in terms of t.
2
b. 
If the three points A, B, C are collinear then find the admissible value of t?
4
c. 
By using the smaller value of t obtained from ‘b’ show that, the line AB and CD are not parallel.
4
Solution to the question no. 2
eq \o((,a) Here, B(t, 2) and C(t2, t + 3)


Slope of the line BC, m1 =  eq \f(y2 – y1, x2 – x1) 


=   eq \f(t + 3 –2, t2 – t) 


=  eq \f(t + 1, t (t –1)) 
eq \o((,b) 
The given points are A (1, –1), B (t, 2), C (t2, t + 3)


  Slope of the line AB, m2 =  eq \f(y2 – y1, x2 –x1)  



=   eq \f(2 – ( –1), t – 1) 


=  eq \f(2 + 1, t – 1)  



=   eq \f(3, t – 1) 

and slope of the line BC, m1 =  eq \f(t + 1, t (t – 1)) 

If the three points A, B, C are collinear, then slope of the lines AB and BC are equal. That is, m1 = m2

 eq \f(t + 1, t (t –1))  =  eq \f(3, t –1) 

or, 3t2 – 3t = t2 – 1


or, 2t2 – 3t + 1 = 0


or, 2t2 ( 2t ( t + 1 = 0


or, 2t(t – 1) (1 (t – 1) = 0


or, (t – 1) (2t – 1) = 0


or, t = 1,  eq \f(1,2) 

( t = 1,  eq \f(1,2) 
eq \o((,c) 
From ‘b’ we get, smaller value of t =  eq \f(1,2) 

  Slope of the line AB, m2=  eq \f(3,t –1) ; [from ‘b’]



=  eq \f(3, \f(1,2) –1)  =  eq \f(3, \f(1 –2,2))  =  eq \f(6,–1)  = – 6


and for the points C (t2, t + 3) and D (2 + t, 3t), 


Slope of the line CD, m3 =  eq \f(y2 – y1, x2 –x1)  =  eq \f(3t – (t + 3), 2 + t – t2)  



=  eq \f(2t – 3, 2 + t – t2)  =  eq \f(2\f(1,2) – 3, 2 + \f(1,2) – \f(1,4)) 
                                  =  eq \f( –2, \f(8 +2 –1,4))  



=  eq \f(–2, \f(9,4))  =  eq \f(–8,9) 

Here, m2 ( m3

(The lines AB and CD are not parallel. (Shown)
eq \o(((((((,Question(4) A(( a, a – 3), B(a + 3, 2a), C(3a, 3a + 1) are three points on the same plane.
a.
Find the slope of lines AB and BC in terms of a.
2
b.
If slope of the line AB is  eq \f(5,7)  then what is the value of a? Find the equation of a straight line which is parallel to the line AB and passing through the point D (–1, 2).
4
c.
What type of quadrilateral does it appear to be? Justify your contention. Find the area of the quadrilateral.
4
Solution to the question no. 4
eq \o((,a) 
Given, A (– a, a – 3), B(a + 3, 2a), C(3a, 3a + 1)


Slope of AB, m1 =   eq \f(y1 – y2,x1 – x2)  =  eq \f(a – 3 – 2a, – a – a ( 3)  



=  eq \f( – a – 3,– 2a – 3)  =   eq \f(a + 3, 2a + 3)  


Slope of BC, m2 =  eq \f(2a – 3a –1,a + 3 – 3a)  =  eq \f (–a – 1, –2a + 3)  =  eq \f(a + 1, 2a –3)  

(Ans.)
eq \o((,b)  Given, Slope of the line AB =  eq \f(5,7) 

( m1 =   eq \f(5,7) 

or,  eq \f(a + 3, 2a + 3)  =   eq \f(5,7)  [from ‘a’]


or, 10a + 15 = 7a + 21


or, 3a = 6


( a = 2


The required straight line is parallel to the straight line AB. 


So, the slope =  eq \f(5,7)  and the line passes through the points D( –1, 2).

( Equation of the line,

y – y1 = m(x – x1)


or, y – 2 =   eq \f(5,7) {x – (–1)}


or, 7(y –2) = 5 (x + 1)


or, 7y –14 = 5x + 5


or, 5x –7y + 5 + 14 = 0


or, 5x – 7y + 19 = 0


It is the required equation. (Ans.)
eq \o((,c) 
Vertex points of the quadrilateral ABCD,


A(– 2, 2 – 3), B( 2 + 3, 2 ( 2), C (3 ( 2, 3 ( 2 + 1) 


and D( –1, 2)   [putting a = 2]


or, A(–2, –1), B(5, 4), C(6, 7) and D(–1, 2)



The quadrilateral is drawn on the plane XY.

Here,


AB =  eq \r((– 2 – 5)2 + (–1 – 4)2)  unit



=  eq \r((–7)2 + (–5)2)  unit


       =  eq \r(49 + 25)  unit



=   eq \r(74) unit


BC =  eq \r((5 – 6)2 + (4 – 7)2)  unit



=  eq \r((– 1)2 + (– 3)2)  unit


      =  eq \r(1 + 9)  =  eq \r(10)  unit


CD =  eq \r({ 6 – (– 1)}2 + (7 – 2)2) unit



  =  eq \r(72 + 52)  unit



=  eq \r(49 + 25)  unit



=  eq \r(74)  unit


DA =  eq \r({ –1 – (– 2)}2 + {2 – (– 1)}2)  unit


       =  eq \r((1)2 + (3)2)  unit




=  eq \r(1 + 9)  unit




=   eq \r(10)  unit


and the diagonal, AC =  eq \r((– 2 – 6)2 + (– 1 – 7)2)  unit




=  eq \r((– 8)2 + (– 8)2)  unit




= 8 eq \r(2)  unit



   Diagonal, BD
=  eq \r({5 ( (( 1)}2 + (4 ( 2)2)  unit




=   eq \r(62 + 22)  unit




= 2  eq \r(10)  unit


( AB = CD and BC = AD and the diagonal AC ( BD

( ABCD is a parallelogram.


( Area of ABCD 


=  eq \f(1,2)   eq \b\lc\|(\s(–2,–1))   eq \s(5,4)   eq \s(6,7)   eq \a(–1,2) 

 eq \b\rc\|(\s(–2,–1)) 

=  eq \f(1,2) {– 8 + 35 + 12 + 1 – ( –5) – 24 – (–7) – (– 4)}


=  eq \f(1,2) {– 8 + 48 + 5 –24 + 7 + 4}


= 16 sq. unit (Ans.)
Exercise-11.4
eq \o(((((((,Question(4) A man has a triangular shaped land. Standing in the north direction at any corner of that land he see, two sides with that vertex make angle with the east 63( , 44( and 153.42( respectively.

a. 
Find the equation of two lines by considering the first vertex as origin and the line along east-west as x-axis.
2 
b. 
Now going 5 m. along the north he found a point from where the distance of the other vertex is 5 m. Find the coordinates of two vertices.
4 

c. 
Find the equation of the third side and the angle between it and x-axis.
4 

Solution to the question no. 4
eq \o((,a) 


Let, the first vertex A of the triangle lies at the origin and the other two vertices are respectively at the points B and C.

Now, the angle subtended by AB with the positive direction of x-axis = 63.44(
( Slope of the line AB = m = tan 63.44( = 2

( Equation of the line AB, y = 2x ............ (i)

Similarly, the angle subtended by AC with the positive direction of x-axis = 153.42(
(Slope of the line AC = m = tan 153.42( = ( 0.5 = (  eq \f(1,2) .
( Equation of the line AC, y = (  eq \f(1,2) x.


x + 2y = 0 ............. (2)

Then (i) and (ii) are the required equations.
eq \o((,b) Let, after going 5m to the north  he found a point p.
( Coordinates of the point p = (0, 5)

Then, PB = PC = 5.

Again, let, coordinates of the point B = ((, ()

Then, from the equation AB we get, ( = 2( .......... (3)

Again, PB =  eq \r((( ( 0)2 + (( ( 5)2) 
(
 eq \r((2 + (( ( 5)2) = 5

or,
(2 + (2 ( 10( + 25 = 25

or,
(2 + (2 ( 10( = 0

or,
(2 + (2()2 ( 10 ( 2( = 0 

[putting the value of ( from (iii)]

or,
(2 + 4(2 ( 20( = 0

or,
5(2 ( 20( = 0

or,
5((( ( 4) = 0

Either,  ( ( 0 or ( = 4 [if ( = 0, it denotes the point A]

( ( = 2.4 = 8

( Coordinates of the point B is (4, 8)

Similarly, coordinates of the point C = ((, ()

From the eqution AC we get,


( = (  eq \f(1,2) ( ............. (4)

Again, PC =  eq \r((( ( 0)2 + (( ( 5)2) 
( (2 + (2 ( 10( + 25 = 25

or, (2 +  eq \b((\f(1,2) ()2 ( 10 (  eq \b(\f((1,2)() = 0.

or,
(2 +  eq \f((2,4) + 5( = 0

or,
 eq \f(5(2,4) + 5( = 0

or,
5(  eq \b(\f((,4) + 1) = 0

either, ( ( 0 or ( = (4 [if ( = 0, it denotes the point A]

( ( = (4 ( (  eq \f(1,2)  = 2

( Coordinates of the point C is ((4, 2).
eq \o((,c) Now, slope of the line BC, m =  eq \f(y2 ( y1,x2 ( x1) 

=  eq \f(8 ( 2,4 + 4) =  eq \f(6,8) =  eq \f(3,4) 
( Equation of the line passing through the point (4, 8),

          (y ( 8) = m(x ( 4)


Here, m =  eq \f(3,4) 

( y ( 8 =  eq \f(3,4) (x ( 4)


4y ( 32 = 3x ( 12


3x ( 4y = 20

Again, the subtended angle ( with x-axis,

slope, m = tan(  eq \b\bc\[( m = \f(3,4)) 

or,  eq \f(3,4) = tan(

or, ( = tan(1 eq \f(3,4) 

( ( = 36.87(
(The angle subtended by line BC with x-axis is 36.87.
eq \o(((((((,Question(5) y = x + 3, y = x ( 3, y = (x + 3 and y = (x ( 3 denote four sides of a quadrilateral.
a.
Find the intersecting points of the first side with x-axis and y-axis.
2
b.
Draw the quadrilateral in a graph paper and denote the vertices.
4
c.
What type of quadrilateral is it? Justify your contention.Find the area of it.
4
Solution to the question no. 5
eq \o((,a)
Equation of the 1st side, y = x + 3 ....... (i)


Putting y = 0 in (i), x = – 3


So, the side intersects the x-axis at the point ((3, 0)

and putting x = 0 we get, y = 3


So, the side intersects the y-axis at the point (0, 3).
eq \o((,b)
2nd side, y = x – 3 ............ (ii)


Putting y = 0 and x = 0, x = 3 and y = – 3


( The equation (ii) passes through the points (3, 0) and (0, – 3) and the line is drawn on the graph paper.

3rd side, y = – x + 3 ........... (iii)


Putting y = 0 and x = 0 we get, x = 3 and y = 3.

( The equation (iii) passes through the points (3, 0) and (0, 3) and the line is drawn on the graph paper.

4th side, y = – x – 3 ............. (iv)


Putting y = 0 and x = 0 we get, x = (3 and y = – 3.

(The equation (iv) passes through the points (–3, 0) and (0, –3) and the line is drawn on graph paper.

The equation (i) passing through the points (–3, 0) and (0, 3) is drawn.

The quadrilateral ABCD is drawn by (i), (ii), (iii) and (iv).


From the figure we get, the vertices are:


A(–3, 0), B(0, 3), C(3, 0) and D(0, –3)

eq \o((,c)
Distance, AB =  eq \r(((3 ( 0)2 + (0 ( 3)2)  



=  eq \r(9 + 9)  =  eq \r(18)  unit


Distance, BC =  eq \r((0 ( 3)2 + (3 ( 0)2) 


=  eq \r(9 + 9)  =  eq \r(18)  unit


Distance, CD =  eq \r((3 ( 0)2 + (0 + 3)2) 


=  eq \r(9 + 9) =  eq \r(18) unit


and distance, AD =  eq \r(((3 ( 0) + (0 + 3)2)  



=  eq \r(9 + 9) =  eq \r(18) unit


(
We get, AB = BC = CD = AD =  eq \r(18) 

So, the quadrilateral is a square.
(
Area of the quadrilateral = ( eq \r(18))2 = 18 sq. unit (Ans.)
eq \o(((((((,Question(8) On the xy plane, three points are respectively A(1, – 2), B(– 3, 0), C(5, 6).

a. 
Find the lengths of the line AB and BC.
2 
b. 
Show that, the three points form a triangle and it is a right angled triangle. Find the area of the triangle (ABC by the general formula, considering the points are arranged in anti-clockwise direction.
4 

c. 
If the other vertex of the rectangle ABDC is D(a, 8), (here a < 8) then, find the value of a. Draw the quadrilateral on the xy plane. Find the Cartesian equation of the diagonal line AD.
4 

Solution to the question no. 8
eq \o((,a) 
Given, A (1, –2) B (–3, 0), C (5, 6)


AB =  eq \r({1 –(–3)}2 + (–2 –0)2)  

=  eq \r(42 + (–2)2)  

=  eq \r(16 +4)  

=  eq \r(20) 
= 2 eq \r(5)  unit 


BC =  eq \r((–3–5)2 + (0 –6)2)   

=  eq \r((–8)2 + (–6)) 

=  eq \r(64 + 36)  

=  eq \r(100) = 10 unit
eq \o((,b) 
From ‘a’ we get, 


AB = 2 eq \r(5) , BC = 10


and, CA =  eq \r((5 –1)2 + {6 – (–2)}2)  


=  eq \r(42 + 82)  



=  eq \r(16 + 64)  



=  eq \r(80)  



= 4  eq \r(5) 

Here, 2  eq \r(5)  + 10 > 4 eq \r(5) 

and 10 + 4  eq \r(5)  > 2   eq \r(5)  


and 4  eq \r(5)  + 2  eq \r(5)  > 10


That is, sum of the lengths of any two sides of the triangle is greater than that of third side.

( The three points A, B, C forms a triangle.

Again, AB2 + CA2 =  eq \b(2\r(5)) 2 +  eq \b(4 \r(5))2 


= 20 + 80 



= 100 



= (10)2 



= BC2

That is AB2 + CA2 = BC2

( (ABC is a right angled triangle.

Area of the triangle (ABC =  eq \f(1,2) 

 eq \b\bc\|(\a(1  –3  5  1,–2  0  6 – 2)) 

=  eq \f(1,2)  (0 –18 ( 10 –6 – 0 – 6)


=  eq \f(1,2)  ( (– 40) 


= – 20


= 20 sq. unit [omitting the negative sign]

eq \o((,c) 
Given, in the rectangle ABCD, D (a, 8) 

( CD =  eq \r((5 –a)2 + (6–8)2)   

=  eq \r(25 –10a + a2 + 4) 

 =  eq \r(a2 – 10a + 29)  unit

We know, opposite sides of a rectangle are equal to each other.

( CD = AB


or,  eq \r(a2 –10a + 29)  = 2  eq \r(5) 

or, a2 – 10a + 29 = 20


or, a2 –10a + 9 = 0


or, a2 –9a – a + 9 = 0


or, a(a ( 9) ( 1(a ( 9) = 0 


or, or, (a – 9) (a –1) = 0

or, a = 9 or, a = 1


( a = 1  [since, a <8]


(Coordinates of the point D is (1, 8)


The rectangle ABCD is drawn on xy plane.

Here, A(1, –2) and D (1, 8)



( Equation of the diagonal line AD,

            eq \f(y –y1,x – x1)  =  eq \f(y1 ( y2,x1 ( x2) 
or,  eq \f(y ( ((2),x ( 1) =  eq \f(–2 –8, 1 –1)   

or,   eq \f(y + 2,x ( 1) =  eq \f(( 10,0) 

or, x ( 1 = 0

( x = 1


It is the required equation.
eq \o(((((((,Question(9) On the xy plane, three points are A(8, 8), B (9, –5), C (–4, –6)

a. 
Find the slopes of the lines AB and BC.
2 
b. 
Find the equation of the straight line CD whose slope is equal to the slope of the straight line AB and passing through the point C(–4, –6). Find the area of (ABC.
4 

c. 
If D(– 5, k) is a point on the straight line CD, find the value of k. What type of quadrilateral is it? Justify your contantion.
4 

Solution to the question no. 9
eq \o((,a) 
The given three points are A(8, 8), B(9, –5), C( –4, –6)


Slope of the line AB, m1 =  eq \f(8 – (–5),8 – 9)  =  eq \f(8 + 5,–1)  = – 13

Slope of the line BC, m2 =  eq \f(–5 – (–6), 9 –(–4))  =  eq \f( –5 + 6, 9 + 4)  =   eq \f(1,13)   (Ans.)
eq \o((,b) 
Slope of the line AB, m1 = – 13


( Slope of the line CD = – 13 and equation of the line CD passing through the point C(–4, –6) is,

            y ( y1 = m (x – x1)


or, y – (–6) = – 13 {x – (–4)}


or, y + 6 = – 13 (x + 4)


or, y + 6 + 13x + 52 = 0


( y + 13 x + 58 = 0  ... (i) It is the required equation.

Area of the triangle (ABC =  eq \f(1,2) 

 eq \b\bc\|(\s(8  9  –4   8,8 –5 –6   8)) 


=  eq \f(1,2) { –40  – 54 – 32 – 72 –20 –(–48)}



=  eq \f(1,2)  ( (–170) = –85 



= 85 sq. unit [omitting the negative sign]
eq \o((,c) 
Equation of the line CD, y + 13x + 58 = 0


The point D(–5,k) lies on the line CD.

( k + 13 (–5) + 58 = 0


or, k – 65 + 58 = 0


or, k = 7


(Coordinates of the point D is ((5, 7)


Four points of the quadrilateral ABCD are A(8, 8), B(9, –5), C(–4,–6), D(–5, 7)


AB =  eq \r((8 –9)2 + {8 – (–5)}2) 
=  eq \r((–1)2 + (13)2)  

=  eq \r(170)  unit

BC = eq \r({9 – ( – 4)}2 + {– 5 – (– 6)}2)  

=  eq \r(132 + 12)  

=  eq \r(170)  unit

CD =  eq \r({9 –(4)}2 + {–5 –(–6)}2) 
=  eq \r(12 + (–13))2  

=  eq \r(170)  unit

AD =  eq \r({8 – ( –5)}2  +(8 –7)2)  

=  eq \r(132 + (–1)2)  

=  eq \r(170)  unit

and, AC =  eq \r({8 –(–4)}2 + {8 – (–6)}2) 


=  eq \r(122 + 142)  


=  eq \r(340)  unit

Here, AB2 + BC2 =  eq \b(\r(170))2 +  eq \b(\r(170))2  

= 170 + 170 

= 340 

=  eq \b(\r(340))2


AB2 + BC2 = AC2

( (B = 1 right angle

That is, in the quadrilateral ABCD, 

AB = BC = CD = AD 

and, (B = 1 right angle 


( ABCD is a square.
Exercise–12
eq \o(((((((,Question(15) In the quadrilateral ABCD, the intersecting point of the diagonals AC and BD is O. The points P and Q bisect the diagonals BD and AC respectively.
a.
Find the position vectors of the four points A, B, C and D with respect to the point O.
2

b. 
If ABCD is a trapezium, by using vectors prove that, PQ | | AB | | DC and PQ =  eq \f(1,2) (DC – AB).
4

c. 
If O concide with the points P and Q that is, if O bisects the two diagonals, then prove that, ABCD is a parallelogram.
4
Solution to the question no. 15
eq \o((,a)

     In quadrilateral ABCD, the intersecting point of whose diagonals AC and BD is O and P and Q are respectively the middle points of the diagonals BD and AC.

The position vectors of the points A, B,C and D with respect to the point O are  eq \o((,OA),  eq \o((,OB),  eq \o((,OC) and  eq \o((,OD) respectively.

eq \o((,b) 
In the trapezium ABCD, AB||CD and the middle point of AC and BD are respectively Q and P. Join P, Q.
It is required to prove that, PQ = 
[image: image11.wmf]2

1

(DC – AB) 

and PQ | | AB  | | CD.

Proof: Let, the position vectors of A, B, C, D with respect origin be a, b, c, d respectively.


[image: image12.wmf]AB

 = b – a


[image: image13.wmf]DC

 = c – d
( The position vector of P = eq \f(1,2) (b + d)  [( P is the middle point of BD]
The position vector of Q = eq \f(1,2) (a + c)   [( Q is the middle point of AC ]
(
[image: image14.wmf]PQ

= eq \f(1,2) (a + c) – eq \f(1,2) (b + d)


   =  eq \f(1,2) (a + c – b – d)

or, 
[image: image15.wmf]PQ

= eq \f(1,2) {(c – d) – (b – a)}

( 
[image: image16.wmf]PQ

 = [image: image17.wmf])

AB

DC

(

-

 
Since, AB(( CD, the vector 
[image: image18.wmf]AB

DC

-

 will also be parallel to the vectors 
[image: image19.wmf]AB

 and 
[image: image20.wmf]CD

. Then the vector 
[image: image21.wmf]PQ

will also be parallel to the vectors 
[image: image22.wmf]AB

and
[image: image23.wmf]CD

, because 

     
[image: image24.wmf]PQ

= [image: image25.wmf])

AB

DC

(

-


( | 
[image: image26.wmf]PQ

| = eq \f(1,2) |
[image: image27.wmf])

AB

DC

(

-

| = eq \f(1,2) ( |
[image: image28.wmf]DC

| – |
[image: image29.wmf]AB

| )

or, PQ = eq \f(1,2) (DC – AB)

That is, PQ | | AB | | DC 

   (  PQ = eq \f(1,2) (DC – AB)  (Proved)
eq \o((,c) 
Given, middle points of the two diagonals BD and AC of the quadrilateral ABCD are respectively P and Q, and the intersecting point of the diagonals is O. So, the point O bisects the two diagonals.

It is required to prove that, ABCD is a parallelogram.

Proof: From ‘b’ we get, AB || DC 


since O is the middle point of both AC and BD.

(  eq \o((,DO) =  eq \o((,OB) and  eq \o((,AO) =  eq \o((,OC)

Now,  eq \o((,AB) =  eq \o((,AO) +  eq \o((,OB)    [according to the triangle law]
              
=  eq \o((,OC) +  eq \o((,DO)



=  eq \o((,DO) +  eq \o((,OC)    [since,  eq \o((,a) +  eq \o((,b) =  eq \o((,b) +  eq \o((,a)]




=  eq \o((,DC)     [according to the triangle law]

(  eq \o((,AB) =  eq \o((,DC)

( AB = DC and AB || DC


( ABCD is a parallelogram. (Proved)
eq \o(((((((,Question(16) The two diagonals of the parallelogram ABCD are respectively AC and BD.

[Satkhira Govt. High School, Satkhira; Sylhet Govt. Pilot High School, Sylhet]
a. 
Express the position vectors of the points B, C and D with respect to the point A.
b.
Express the vectors  eq \o((,AB) and  eq \o((,AC) in terms of the vectors  eq \o((,AD) and  eq \o((,BD).
c.
Show that,  eq \o((,AC) +  eq \o((,BD) = 2 eq \o((,BC) and  eq \o((,AC) –  eq \o((,BD) = 2 eq \o((,AB).

Solution to the question no. 16
eq \o((,a)


The two diagonals of the parallelogram ABCD are AC and BD.

The position vector of the points B, C and D with respect to the point A are respectively  eq \o((,AB),  eq \o((,AC) and  eq \o((,AD).

eq \o((,b) 
We have to express the vectors 
[image: image30.wmf]AB

 and 
[image: image31.wmf]AC

 in terms of the vectors 
[image: image32.wmf]AD

 and 
[image: image33.wmf]BD

.
Proof: In the triangle (ABD, 
[image: image34.wmf]AD

= 
[image: image35.wmf]AB

 + 
[image: image36.wmf]BD

     [triangle law]

(
[image: image37.wmf]AB

= 
[image: image38.wmf]AD

– 
[image: image39.wmf]BD

.............. (i)   

Again, 
[image: image40.wmf]AC

 = 
[image: image41.wmf]AD

 + 
[image: image42.wmf]DC


 [triangle law]

= 
[image: image43.wmf]AD

 + 
[image: image44.wmf]AB

  

[since ABCD is parallelogram, so 
[image: image45.wmf]DC

 = 
[image: image46.wmf]AB

]


=  
[image: image47.wmf]AD

 + 
[image: image48.wmf]AD

 – 
[image: image49.wmf]BD

 [from equation (i)]

( 
[image: image50.wmf]AC

 = 2
[image: image51.wmf]AD

 – 
[image: image52.wmf]BD

 .................. (ii)


So, the equations (i) and (ii) express the vectors  eq \o((,AB) and  eq \o((,AC) in terms of the vectors 
[image: image53.wmf]AD

 and 
[image: image54.wmf]BD

.
eq \o((,c) 
We have to show that, 
[image: image55.wmf]AC

+ 
[image: image56.wmf]BD

= 2 
[image: image57.wmf]BC

  


and 
[image: image58.wmf]AC

– 
[image: image59.wmf]BD

= 2 
[image: image60.wmf]AB

  


From ‘b’ we get, 


[image: image61.wmf]AC

= 2
[image: image62.wmf]AD

– 
[image: image63.wmf]BD

   
or, 
[image: image64.wmf]AC

 + 
[image: image65.wmf]BD


= 2
[image: image66.wmf]AD

 – 
[image: image67.wmf]BD

 + 
[image: image68.wmf]BD

 

[adding 
[image: image69.wmf]BD

 in both sides]


= 2 
[image: image70.wmf]AD

 

(
[image: image71.wmf]AC

 + 
[image: image72.wmf]BD

 = 2 
[image: image73.wmf]BC

 .................. (iii)  

[since ABCD is a parallelogram, so 
[image: image74.wmf]AD

 = 
[image: image75.wmf]BC

]


Again,
[image: image76.wmf]AC

 – 
[image: image77.wmf]BD

 = (2
[image: image78.wmf]AD

 – 
[image: image79.wmf]BD

) – 
[image: image80.wmf]BD

[by using (ii)]


= 2 
[image: image81.wmf]AD

 – 2 
[image: image82.wmf]BD



= 2 (
[image: image83.wmf]AD

–
[image: image84.wmf]BD

)


= 2 (
[image: image85.wmf]AD

 + 
[image: image86.wmf]DB

) [(
[image: image87.wmf]DB

 = – 
[image: image88.wmf]BD

]


= 2 
[image: image89.wmf]AB

 

[according to the triangle law 
[image: image90.wmf]AD

+ 
[image: image91.wmf]DB

 = 
[image: image92.wmf]AB

]

( 
[image: image93.wmf]AC

 – 
[image: image94.wmf]BD

 = 2
[image: image95.wmf]AB

 ....................... (iv)

From the equations (iii) and (iv) we get,

[image: image96.wmf]AC

 + 
[image: image97.wmf]BD

 = 2
[image: image98.wmf]BC

 and 
[image: image99.wmf]AC

–
[image: image100.wmf]BD

 = 2 
[image: image101.wmf]AB

 (Shown)

eq \o(((((((,Question(17)



In the triangle (ABC, the middle points of AB and AC are D and E respectively.

a.  
What is the value of  eq \o((,AD) +  eq \o((,DE)? Why  eq \o((,AD) =  eq \f(1,2) 

 eq \o((,AB)? Explain.
b. 
With the help of vectors prove that, DE || BC and DE =  eq \f(1,2) BC

c. 
In the trapezium DBCE, if the middle points of the sides DB and EC are respectively P and Q, with the help of vectors prove that, PQ || DE || BC and  PQ =  eq \f(1,2) 

 eq \b(BC + DE) 

Solution to the question no. 17
eq \o((,a)



In the triangle ABC, D is the middle point of the side AB and DE || BC.


In the triangle (ADE,  eq \o((,AD) +  eq \o((,DE) =  eq \o((,AE) [according to the triangle law]


Again, D is the middle point of AB.

( AD =  eq \f(1,2) AB


(  eq \o((,AD) =  eq \f(1,2) 

 eq \o((,AB); because  eq \o((,AD) is the support line of  eq \o((,AB) and the direction is same.
eq \o((,b)
Given, in the triangle (ABC, the middle points of the sides AB and AC are respectively D and E.

With the help of vectors vector we have to prove that, DE || BC and DE =  eq \f(1,2)  BC

Proof: From ‘a’ we get, AD =  eq \f(1,2) AB  [figure: ‘a’]


Since E is the middle point of AC.

 eq \o((,AE) =  eq \f(1,2) 

 eq \o((,AC)  (  eq \o((,AC) = 2 eq \o((,AE) and  eq \o((,AB) = 2 eq \o((,AD)

According to the triangle law of vector subtraction,  eq \o((,AE) –  eq \o((,AD) =  eq \o((,DE) ...... (i)


and  eq \o((,AC) –  eq \o((,AB)=  eq \o((,BC) 


( 
2 eq \o((,AE) – 2 eq \o((,AD) =  eq \o((,BC)

or,
 eq 2(\o((,AE) ( \o((,AD)) =  eq \o((,BC) 

or,
2 eq \o((,DE) =  eq \o((,BC) [from (i)]


(
  eq \o((,DE) =  eq \f(1,2) 

 eq \o((,BC)

Again,  eq |\o((,DE)| =  eq \f(1,2) 

 eq |\o((,BC)| or, DE =  eq \f(1,2) BC

So, the support line of  eq \o((,DE) and  eq \o((,BC) are same or parallel.
But here the support lines are not same. So, DE and BC are parallel.
So, DE || BC and DE =  eq \f(1,2) BC (Proved)

eq \o((,c)



In the trapezium DBCE, P and Q are respectively the middle points of the sides BD and CE. With the help of vectors we have to prove that,  


PQ || DE || BC and PQ =  eq \f(1,2) (BC + DE)


Proof: Let, the position vectors of the points D, B, C and E with respect to a vector origin be respectively d, b, c and e. 


(  eq \o((,BC) =  eq \o((,c) –  eq \o((,b)  and  eq \o((,DE) =  eq \o((,e) –  eq \o((,d)  


( Position vector of the point P =  eq \f(1,2) ( eq \o((,d) +  eq \o((,b)) [since, P is the middle point of BD]


and position vector of the point Q =  eq \f(1,2) ( eq \o((,e) +  eq \o((,c)) [since, Q is the middle point of EC]


(  eq \o((,PQ)
=  eq \f(1,2) ( eq \o((,e) +  eq \o((,c)) –  eq \f(1,2) ( eq \o((,d) +  eq \o((,b))}




=  eq \f(1,2) ( eq \o((,e) +  eq \o((,c) –  eq \o((,d) –  eq \o((,b))




=  eq \f(1,2) {( eq \o((,c) –  eq \o((,b)) + ( eq \o((,e) –  eq \o((,d)))


(  eq \o((,PQ) =  eq \f(1,2) 

 eq (\o((,BC) + \o((,DE))

But since  eq \o((,BC) and  eq \o((,DE) are parallel to each other, so the vector   eq \o((,BC) + \o((,DE) will also be parallel to them.

( PQ || BC || DE and PQ =  eq \f(1,2) (BC + DE) (Proved)
Exercise-13

eq \o(((((((,Question(9) The outer diameter of a hollow sphere is 13cm and the thickness of the iron is 2cm. 

[Motijheel Model School & College, Dhaka]

a.
What is the volume of the hollow potion?
2 
b.
If a solid sphere is formed with the iron used in the hollow sphere, what will its diametre?
4 

c.
The solid sphere is melted and formed into a uniform hollow sphere of outer radius 6 cm. Find the thickness of second sphere.
4 

Solution to the question no. 9
eq \o((,a) Outer radius of the sphere, r =  eq \f(13,2) = 6.5 cm. 

( Internal radius or radius of the blank space of the sphere, r = (6.5 – 2) cm. [thickness of iron is 2 cm.]


 = 4.5 cm. 

( Volume of the blank space of the sphere =  eq \f(4,3) ( ( (4.5)3 


cubic cm.= 381.7 cubic cm. (approx.) (Ans.)
eq \o((,b) Let, radius of the solid sphere be r1 

Outer radius of the blank sphere = 6.5 cm. [from ‘a’ we get] 

According to the question, volume of the solid sphere 

= volume of the outer sphere Ñ volume of the blank space 

or,  eq \f(4,3) (r13 =  eq \f(4,3) ((6.5)3 –  eq \f(4,3) ((4.5)3 [from ‘a’ we get] 

or, r13 = (6.5)3 – (4.5)3 
or, r13 = 183.5 

or, r1 = 5.6826 

( Diameter of the solid sphere = 2r1 = 2 ( 5.6826 cm. 


= 11.3652 cm. (approx.) (Ans.)
eq \o((,c) From ‘b’ we get, radius of the solid sphere, 

r1 = 5.6826 cm. 

Let, internal radius of the blank sphere = r2 cm. 

Given, outer radius, r3 = 6 cm. 

We know, volume of the solid iron of both sphere will be equal that is, 

 eq \f(4,3) (r13 =  eq \f(4,3) (r33 –  eq \f(4,3) (r23 

or, r13 = r33 – r23 

or, r23 = 63 – (5.6826)3 

or, r23 = 32.5 
or, r2 = 3.19 

( Internal radius of the blank sphere = 3.19 cm. 

( Thickness of the second sphere = (r3 – r2) cm. 


= (6 – 3.19) cm. 


= 2.81 cm. (Ans.)
eq \o(((((((,Question(10) A spherical ball of radius r cm exactly fits into a cubical box.
[Meherpur Govt. High School, Meherpur]

a.
Find the volume of the sphere, also volume of the cube.
2 
b.
If r = 6, find the volume of the unoccupied portion of the box.
4 

c.
A plane perpendicular to the diameter passing through a point at a distance 3 cm from the centre cuts the sphere. What is the area of the circle formed by the section of the plane?
4 

Solution to the question no. 10
eq \o((,a) 

We know, 

Volume of the sphere with radius r cm.=  eq \f(4,3) (r3 cubic cm. 

(Ans.)
Again, the sphere exactly fits into the cube. 

( Each side of the cubic, a = diameter of the sphere = 2r cm. 

(Volume of the cube = a3 cubic unit 


= (2r)3 cubic cm. = 8r3 cubic cm. (Ans.)
eq \o((,b) Given, r = 6 cm. 

( Volume of the cube = 8r3 cubic cm. [from ‘a’ we get] 



= 8 ( 63 cubic cm. 



= 1728 cubic cm. 

( Volume of the sphere =  eq \f(4,3) (63 cubic cm. [from ‘a’ we get] 



= 288( cubic cm. 



= 904.7808 cubic cm. (approx.)

Volume of the unoccupied portion of the box 



= volume of the box Ñ volume of the sphere 



= (1728 – 904.7808) cubic cm. 



= 823.2192 cubic cm. (approx.)
eq \o((,c) Given, radius of the sphere r = 6 cm. 

and OA = 3 cm. 

From the figure we get, 

Radius of the circle formed by the section of the plane at the point A, 3 cm. far from the centre of the sphere, r( = AB 
( r( =  eq \r(62 – 32)  cm. 


=  eq \r(36 – 9)  cm. 


=  eq \r(27)  cm. 


= 5.196 cm. 

( Area of the created plane = (r2 sq. unit 


= ( ( (5.196)2 sq. cm. 


= 3.1416 ( 26.998 sq. cm. 


= 84.817 sq. cm. (approx.) (Ans.)
eq \o(((((((,Question(11) In a wooden box with top, outer length is 1.6 m, breadth is  eq \f(3,4) times of the length and the height is  eq \f(2,3) times the breadth.
a.
What are the length, breadth and height of the box?
2 
b.
If the thickness of wood is 3 cm. then what is the inner total surface area of the box? What will be the total cost of painting the inner surface of the box at the rate of Tk.14.44 per meter?
4 
c.
A quadrilateral shaped prism is kept on the box such the area of base of the prism is equal to the area of base of the box and height of it is equal to half of the height of the box, find the volume of the combined solid.
4 

Solution to the question no. 11
eq \o((,a) Given, length of the box of wood = 1.6 m. (Ans.)
( Breadth of the box = 1.6 (  eq \f(3,4)  m = 1.2 m. (Ans.)
and the height of the box = 1.2 (  eq \f(2,3)  m = 0.8 m. (Ans.)
eq \o((,b) Given, thickness of wood = 3 cm. = 0.03 m. 

( Inner length of the box, a = (1.6 – 2 ( 0.03) m. = 1.54 m. 

Inner breadth of the box, b = (1.2 – 2 ( 0.03) m. = 1.14 m. 

Inner height of the box, c = (0.8 – 2 ( 0.03) m. = 0.74 m. 

( Inner surface area = 2(ab + bc + ca) sq. unit. 


= 2(1.54 ( 1.14 + 1.14 ( 0.74 + 0.74 ( 1.54) sq. m.


= 7.4776 sq. m. 

Given, cost for per square meter = Tk.14.44 

Inside the box that is to color 7.4776 sq. m. total cost will be 


= Tk. (14.44 ( 7.4776) 


= Tk.107.98 


= Tk.108 (approx.) (Ans.)
eq \o((,c) According to the question, area of base of the prism 

= area of base of the box 


= 1.6 ( 1.2 = 1.92 sq. m.

and height of the prism =  eq \f(1,2)  ( 0.8 m. = 0.4 m. 

We know, volume of the prism = area of base ( height 


= (1.92 ( 0.4) cubic m. 


= 0.768 cubic m. 

Again, volume of the box = length ( breadth ( height 


= 1.6 ( 1.2 ( 0.8 cubic m. 


= 1.536 cubic m. 

( Volume of the combined solid = (0.768 + 1.536) cubic m.

= 2.304 cubic m. (Ans.)
Exercise-14
eq \o(((((((,Question(16) In the summer vacation Jahir want to go to the grandfather’s house of Faruk at Khulna from Dhaka, and then his uncle’s house at Rajshahi. The probability of going to khulna from Dhaka by bus is  eq \f(3,5) . The probability of going Rajshahi from Khulna not by train is  eq \f(5,6) .
a. 
Going by bus and not by bus, what type of incidents is it?
2

b. 
Express the given information by probability tree.
4

c. 
What is the probability of Jahir to go to Khulna from Dhaka not by bus and from Khulna to Rajshahi by train?
4

Solution to the question no. 16
eq \o((,a) If one incident is happen and the others are not happen then it is called biased. The incidents are biased incident, because going by bus and not by bus, by train and not by train can be happened at the same time.

[image: image102.wmf]Presentation by Probability Tree:

eq \o((,c) Determination of the probability of Jahir’s going from Dhaka to Khulna not by bus and form Khulna to Rajshahi by train:
We know, sum of probability of any incident to be happened and not happened is 1.

Now, 

Probability of going to Khulna from Dhaka by bus =  eq \f(3,5)
Probability of going to Khulna from Dhaka not by bus = 1 (  eq \f(3,5) =  eq \f(2,5)
Probability of going to Rajshahi from Khulna not by train =  eq \f(5,6)
Probability of going to Rajshahi from Khulna by train = 1 (  eq \f(5,6) =  eq \f(1,6)
So, the probability of Jahir’s going from Dhaka to Khulna not by bus and from Khulna to Rajshahi by train = P [ going to Khulna not by bus and Rajshahi by train] =  eq \f(2,5) (  eq \f(1,6) =   eq \f(2,30) =   eq \f(1,15) (Ans.)
eq \o(((((((,Question(17) Two machines M1 and M2 produce 5000 bolt at a time. Most of the time they produce defected products. The probability of producing defected products by machine M1 and M2 are respectively 15% and 30%. M2 machine produce  20% of the total bolt. [Matripith Govt. Girls’ High School, Chandpur]
a. 
 What is the probability of not producing defected products by the machine M1 and M2 ? 
2

b. 
What is the number of good bolt produced by machine M1 ?
4

c. 
What is the probability of not producing any defected products by both of the machine?
4

Solution to the question no. 17
eq \o((,a) Given that, the probability of producing defected products by machine M1 and M2 are respectively 15% and 30%.

Then, the probability of not producing defected products by machine M1  


= 100% ( 15% = 85% (Ans.)
The probability of not producing defected products by machine M2 

= 100% ( 30% 

= 70% (Ans.)
eq \o((,b) let,

 B = outcomes for producing bolt by the machine M2 

( P(B) = 20% =  eq \f(20,100) [given]

Now, here total number of bolts n(S) = 5000

According to the definition of probability,


P(B) =  eq \f(n(B),n(S))
or, 
 eq \f(20,100) =  eq \f(n (B),5000)
or, 
n(B) =  eq \f(20 ( 5000,100)
or, 
n(B) = 1000

( Number of bolts produced by the machine 

M1 = (5000 ( 1000) = 4000

Now, good bolts produced by the machine M​1 


= 85% ( 4000


=  eq \f(85,100) ( 4000


= 3400 (Ans.)
eq \o((,c) Determination of not producing any defected product by both machines:
P(S) = Probability of not producing any defected product by machine M1
P(K) = Probability of not producing any defected product by machine M2
We know, sum of the probability of happening and not happening is equal to 1.

Now,

The probability of producing defected products by machine M1 = 15% =  eq \f(15,100)
The probability of not producing defected products by machine M1, 

P(S) = 1 (  eq \f(15,100) =  eq \f(85,100) =   eq \f(17,20)
The probability of producing defected products by machine M2 = 30% =  eq \f(30,100)
The probability of not producing defected products by machine M2, P(K) = 1 (  eq \f(30,100) =  eq \f(70,100) =  eq \f(7,10)
P[not producing defected products by M1 and not producing defected products by M2] = P(S) ( P(K)


=  eq \f(17,20) (  eq \f(7,10)

=   eq \f(119,200) (Ans.)
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