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· In Creative Examination System, the board questions can be made by the combination of different chapters. 
· For the preparation of exam, there are 20 creative questions and their solutions are given in here.
· To make the questions, the importance is imposed on related topics of different chapters.
· The study on these questions and solutions will complete your preparation for the examination.
Algebra
Combined Questions of Chapters 1 and 2
eq \o(((((((,Question(1) ( : (+ ( (+, ((x) =  eq \f(x2,3x ( 2)  is a function, where variable is x.

a. 
Find the value of ( eq \b(\f(3,2)) .
2 
b. 
If ((g(x)) = g(x), find the value of g(2).
4 

c. 
Determine  eq \f(1,((x) ( g(x))  and express it as a sum of partial fraction.
4 

Solution to the question no. 1
eq \o((,a) Given, ((x) =  eq \f(x2, 3x ( 2) 

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


or, ( eq \b(\f(3,2)) =  eq \f(\f(9,4),\f(5,2)) or, ( eq \b(\f(3,2)) =  eq \f(9,4) (  eq \f(2,5) 

 (  ( eq \b(\f(3,2)) =  eq \f(9,10) (Ans.)
eq \o((,b) Again given that, ((g(x)) = g(x)

Let, g(x) = p


( ((p) = p


or,  eq \f(p2,3p ( 2) = p


or, p2 = 3p2 ( 2p


or, 2p2 ( 2p = 0


or, 2p (p ( 1) = 0


Either, p = 0 or, p = 1


Since ( : (+ ( (+ ( ((x) ( 0


( p ( 0


So, p = g(x) = 1


( g(2) = 1 (Ans.)
eq \o((,c) Here, m=  eq \f(1,\f(x2,3x ( 2) ( 1) =  eq \f(1,\f(x2 ( 3x + 2,3x ( 2)) 


=  eq \f(3x ( 2,x2 ( 3x + 2) =  eq \f(3x ( 2,x2 ( 2x ( x + 2) 


=  eq \f(3x ( 2,x(x ( 2) ( 1(x ( 2)) 
=  eq \f(3x ( 2,(x ( 2) (x ( 1)) 
Let,  eq \f(3x ( 2,(x ( 2) (x ( 1)) (  eq \f(A,x ( 2) +  eq \f(B,x ( 1) ... ... ... (i)

Multiplying both sides of equation (i) by (x ( 2) (x ( 1) we get,

3x ( 2 ( A(x ( 1) + B(x ( 2)

If x = 1, B = (1

If x = 2, A = 4

From equation (i) we get,

 eq \f(3x – 2,(x ( 2)(x ( 1)) =  eq \f(4,x ( 2) –  eq \f(1,x ( 1) 
(  eq \f(1,((x) ( g(x)) =  eq \f(4,x ( 2) –  eq \f(1,x ( 1) 
This is the required sum of partial fractions. (Ans.)

eq \o(((((((,Question(2) (, g ( ( and ((x) = x2 + 2x ( 3 and g(x) = 3x2 ( 4

a. 
((g(x)) = what?
2 
b. 
Find the value of ((1(0).
4 

c. 
Express  eq \f(g(x),((x)) as a sum of partial fractions.
4 

Solution to the question no. 2
eq \o((,a)  Given, g(x) = 3x2 ( 4

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

( ((g(x)) = (3x2 ( 4)2 + 2(3x2 ( 4) ( 3



= 9x4 ( 24x2 + 16 + 6x2 – 8 ( 3



= 9x4 ( 18x2 + 5


( ((g(x))  = 9x4 ( 18x2 + 5
eq \o((,b) ((x) = x2 + 2x ( 3

Let, ((x) = y then x = ((1(y)

( y = x2 + 2x ( 3



= x2 + 2x + 1 ( 4



= (x + 1)2 ( 4

or, (x + 1)2 = y + 4

or, x + 1 = (  eq \r(y + 4) 

or, x = (  eq \r(y + 4) ( 1

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


( ((1(0) = (  eq \r(0 + 4) ( 1

( (–1(0) = ( 2 (1 = 1 and (3 (Ans.)
eq \o((,c) 
 eq \f(g(x),((x)) =  eq \f(3x2 ( 4,x2 + 2x ( 3) 


=  eq \f(3(x2 + 2x ( 3) ( 6x + 5,x2 + 2x ( 3) 


= 3 (  eq \f(6x ( 5,x2 + 2x ( 3) = 3 (  eq \f(6x ( 5,(x + 3) (x ( 1)) 

Now Let,  eq \f(6x ( 5,(x + 3) (x ( 1)) (  eq \f(A,x + 3) +  eq \f(B,x ( 1) ... ... (i)

Multiplying both sides of (i) by (x + 3) (x ( 1),


6x ( 5 = A(x ( 1) + B(x + 3)

If x = 1, 6 ( 5 = B(1 + 3) or, 1 = 4B

(  B =  eq \f(1,4) 

If x = ( 3, ( 18 ( 5 = A((3 ( 1) or, ( 23 = (4A


A =  eq \f(23,4) 
(  eq \f(6x + 5,(x + 3) (x ( 1)) =  eq \f(\f(23,4),x + 3) +  eq \f(\f(1,4),x (1)  =  eq \f(23,4(x + 3)) +  eq \f(1,4(x ( 1)) 

(  eq \f(g(x),((x)) = 3 (  eq \f(6x ( 5,(x + 3)(x ( 1)) 


= 3 (  eq \f(23,4(x + 3)) (  eq \f(1,4(x ( 1))  (Ans.)

Combined Questions of Chapters 1 and 5
eq \o(((((((,Question(3) A function is defined by ((x) =  eq \f(1,x2 (x2 + 1)) .

a. 
Determine ((2).
2 
b. 
Express ((x) as a sum of partial fractions.
4 

c. 
If the value of ((x) is  eq \f(1,4) , find an equation of x with power 4 and then find the real roots.
4 

Solution to the question no. 3
eq \o((,a) Given, ((x) =  eq \f(1,x2(x2 + 1)) 

((2) =  eq \f(1,22(22 + 1)) =  eq \f(1,4 ( 5) =  eq \f(1,20)  (Ans.)


eq \o((,b) Given, ((x) =  eq \f(1,x2 (x2 + 1)) 
Let,  eq \f(1,x2 (x2 + 1)) (  eq \f(Ax + B,x2)  +  eq \f(Cx + D,x2 + 1)  ... ... ... (i)

Multiplying both sides by x2(x2 + 1) we get,

1 ( (Ax + B). (x2 + 1) + (Cx + D). x2  ... ... ... (ii)

Putting x=0 in the equation (2) we get,


1 = B.(1) ( B = 1

So, the equation (ii) becomes,


1 = (Ax + 1). (x2 + 1) + (Cx + D). x2  ... ... ... (iii)

Putting x = 1 in the equation (iii) we get,


1 = (A + 1). (1 + 1) + (C + D)


or, 2A + C + D = (1  ... ... ...... ... ... (iv)

Putting x = (1 in the equation (iii) we get,


     1 = ((A + 1). (1 + 1) + ((C + D)


or, (2A ( C + D = (1  ... ..... ... ... ... ... ... ...  (v)

Adding the equation (iv) and (v) we get,


2D = (2 (  D = (1

So, 1 = (Ax + 1).(x2 + 1) + (Cx ( 1).x2  ... ... ... (vi)

Putting x=2 in the equation (vi) we get,


1 = (2A + 1). (4 + 1) + (2C ( 1).4


10A + 8C = 0


C = –  eq \f(5A,4) 
Putting the value of C and D in the equation (iv) we get,


2A (  eq \f(5A,4) ( 1 = ( 1


( A = 0


( C = 0

From the equation (i) we get,  eq \f(1,x2(x2 + 1)) =  eq \f(1,x2) (  eq \f(1,x2 + 1) 
It is the required sum of partial fractions. (Ans.)
eq \o((,c) Again, 
((x) =  eq \f(1,4) 

or, eq \f(1,x2(x2 + 1)) =  eq \f(1,4) 

or, x2(x2 + 1) = 4


or, x4 + x2 = 4


or, x4 + x2 ( 4 = 0

It is the required equation with power 4. 


(x2)2 + x2 ( 4 = 0

By applying the formula of finding roots of quadratic equation we get,

    x2 =  eq \f((1 (\r(1 ( 4.((4).1),2)   or, x2 =  eq \f((1 (\r(17),2) 
Here x2 (  eq \f((1 ( \r(17),2)  because the square number can never be negative.


( x2 =  eq \f((1 + \r(17),2) 

or, x2 = 1.56  ( x = ( 1.25

Solution, x = 1.25, (1.25 (Ans.)

Combined Questions of Chapters 1, 2 and 5
eq \o(((((((,Question(4) 
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Here a, b, c are real numbers.


a. 
Find the domain of ((x).
2 
b. 
Re-write the function by finding the value of a, b and c.
4 

c. 
What is the minimum value of ((x)?
4 

Solution to the question no. 4
eq \o((,a) 
Given, ((x) = ax2 + bx + c


If a, b, c are real numbers,


For any real number of x, there is a real number of ((x).

So, the domain of ((x) is the set of real numbers = (  

(Ans.)
eq \o((,b) From the given graph we get,


( ((1) = 0


( a + b + c = 0 ... ... ... (i)


Again, ((4) = 0


( 16a + 4b + c = 0 ... ... ... (ii)


and ((0) = 4


( c = 4

So, from the equation (i) we get,


a + b + 4 = 0


b = ( 4 ( a  ... ... ... (iii)

Putting the value of b and c in (ii) we get,


16a + 4((4 ( a) + 4 = 0


or, 16a ( 16 ( 4a + 4 = 0


or, 12a ( 12 = 0


or, a =  eq \f(12,12)  (  a = 1

Now, from the equation (iii) we get,


b = ( 4 ( 1 = ( 5

( The required function, ((x) = x2 ( 5x + 4 (Ans.)
eq \o((,c) Let, ((x) = y


or, x2 ( 5x + 4 = y


or, x2 ( 5x + 4 ( y = 0

Applying the formula of finding roots of quadratic equation we get,


x =  eq \f(5 ( \r(((5)2 ( 4(4 ( y).1),2.1) 

or, x =  eq \f(5 (\r(25 ( 16 + 4y),2) 

or, x =  eq \f(5 (\r(9 + 4y),2)
So, ((1(x) =  eq \f(5(\r(9 + 4x),2) 
Here, ((1(x) will be real if 9 + 4x ( 0,

( x ( (  eq \f(9,4) 
So, range of ((x) =  eq \b\bc\{(x : x ( (( x ( (\f(9,4))  
So, the minimum value of ((x) = (  eq \f(9,4)  (Ans.)

Combined Questions of Chapters 1 and 10
eq \o(((((((,Question(5) ((x) = (1 ( x)7 (1 + x)8 is a function.

a. 
Expand ((x) upto first three terms.
2 
b. 
In the expansion, find the coefficient of x10.
4 

c. 
Since the value of x is too small, find the value of ((x) by neglecting the value of x3 and greater than x3. Find the range of ((x) and show that, the maximum value of it is  eq \f(29,28) .
4 
Solution to the question no. 5
eq \o((,a) Given, 

((x) = (1 ( x)7 ( 1 + x)8

= (1 ( x2)7 (1 + x)


= (7C0.17.((x2)0 + 7C1.16.((x2)1 + 7C2.15.((x2)2 

+ 7C3.14.((x2)3 + ... ...)(1 + x)


= (1 ( 7x2 + 21x4 ( 35x6 + ... ... ...) (1 + x)


= 1 + x ( 7x2 + 7x3 + ... ... 

The expansion upto first three terms is, ((x) = 1 + x ( 7x2 ....

eq \o((,b) The coefficient of x10 in ((x) will be the coefficient of x10 in  the expression of (1 ( x2)7.

(1 ( x2)7 = 7C0.17.((x2)0 + 7C1.16.((x2)1 + 7C2.15.((x2)2 

+ 7C3.14.((x2)3 + 7C4.13.((x2)4 + 7C5.12.((x2)5 

+ 7C6.11.((x2)6 + 7C7.10((x2)7
= 7C0.17 ( 7C1.16.x2 + 7C2.15.x4 ( 7C3.14.x6 + 7C4.13.x8 

( 7C5.12.x10 + 7C6.11.x12 ( 7C7.10x14
So, in the expansion of (1 ( x2)7, the coefficient of x10 = ( 7C5.12 = (21 (Ans.)
eq \o((,c)  Since the value of x is too small, neglecting the terms greater or equal to x3 we get,


((x) = 1 + x ( 7x2
Let, ((x) = y


1 + x ( 7x2 = y


7x2 ( x + y ( 1 = 0

Applying the formula of finding roots of quadratic equation we get,


x =  eq \f(1 ( \r(12 ( 4(y ( 1)).7,2.7) 
So, ((1(x) =  eq \f(1 (\r((28x + 29),14) 
The value of ((1(x) will be real if
(28x + 29 ( 0 or, x (  eq \f(29,28) 
(Range of ((x) =  eq \b\bc\{(x : x ( (( x ( \f(29,28)) 
So, the maximum value of ((x) is  eq \f(29,28) .

(The maximum value of ((x) is  eq \f(29,28)  (Ans.)

Combined Questions of Chapters 2 and 6
eq \o(((((((,Question(6) A decision hasbeen taken to buy a piece of land for building a workshop. Area of the land is 300 sq. m. and perimeter is less or equal to 70 m.

a. 
Find an inequality by using the length and breadth of the land.
2 
b. 
Draw the inequality on a graph paper and mark its solution part.
4 

c. 
If the diagonal of the land is 25 m., find the length and breadth and show that, it satisfies the inequality.
4 

Solution to the question no. 6
eq \o((,a) Let, length of the land= x m., breadth of the land = y m.

( Perimeter of the land = 2 (x + y)

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



     x + y ( 35


It is the required inequality. (Ans.)
eq \o((,b)
From ‘a’ we get, x + y ( 35  or, y ( 35 ( x


At first, let draw the graph of the equation y = 35 ( x.


Some points on the graph:

	x
	35
	15
	0

	y
	0
	20
	35



In squared paper, let plot the points (35, 0), (15, 20), (0, 35) by taking 2 small squares equal to 1 unit. By plotting the points, the graph of y = 35 ( x can be found.


Now, at the origin, the value of x + y ( 35 is – 35 < 0 


( The points at the side of the graph, where the origin lies (including the points on the graph-line) are the points of the solution set of the given inequality. Graph of the solution set is given below (marked part with the graph line).
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eq \o((,c) Let, length and breadth of the land be respectively x and y.

Diagonal =  eq \r(x2 + y2) 

( x2 + y2  = 252 = 625 ............................. (i)


Again, area = xy


( xy = 300 ............................................. (ii)


y =  eq \f(300,x) ................................................... (iii)

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


x2 +  eq \b(\f(300,x))2= 625


or, x2 +  eq \f(90000,x2) = 625


or, x4 ( 625x2 + 90000 = 0


or, x4 ( 400x2 ( 225x2 + 90000 = 0


or, x2(x2 ( 400) ( 225(x2 ( 400) = 0


or, (x2 ( 400) (x2 ( 225) = 0


Either, x2 ( 400 = 0 or, (x2 ( 225) = 0


( x2 = 400 or, x2 = 225


( x = ( 20 or, x = ( 15

Length can never be negative.


( x = 20 or, 15

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


y =  eq \f(300,20) = 15 or, y =  eq \f(300,15) = 20

So, the length and breadth of the rectangular land are respectively 20 m. and 15 m.
(Perimeter = 2 ( (20 + 15) = 70 which satisfies the given inequality. (Shown)
Combined Questions of Chapters 2 and 7
eq \o(((((((,Question(7) A geometric series is given below-
S = (x + 1)2 + 1 +  eq \f(1,(x + 1)2) +...................

a. 
Find the common ratio.
2 
b. 
Find the sum of first 10 terms and sum upto infinity S(.
4 

c. 
Express the sum upto infinity S( as a sum of partial fractions.
4 

Solution to the question no. 7
eq \o((,a)  Given series, S = (x + 1)2 + 1 +  eq \f(1,(x + 1)2) + ............
First term of the series, a = (x + 1)2
Second term of the series, ar = 1

Common ratio, r =  eq \f(1,(x + 1)2)  (Ans.)
eq \o((,b) 
We know, sum of first n terms of a geometric series 


=  eq \f(a(1 ( rn),1 ( r) 
Sum of first 10 terms=  eq \f((x + 1)2 \b\bc\{(1 ( \b(\f(1,(x + 1)2))10),1 ( \f(1,(x + 1)2)) 

=  eq \f((x + 1)4. \b(1 ( \f(1,(x + 1)20)),(x + 1)2 ( 1) 

=  eq \f((x + 1)4. ((x + 1)20 ( 1),x(x + 2).(x + 1)20) 

=  eq \f((x + 1)20 ( 1,x(x + 2) (x + 1)16) 
Sum upto infinity, S( =  eq \f((x + 1)2,1 ( \f(1,(x + 1)2))   eq \b\bc\[(( S( = \f(a,1 ( r))


=  eq \f((x + 1)4,x(x + 2))  =  eq \f((x + 1)4,x(x + 2))  (Ans.)
eq \o((,c) By expanding (x + 1)4 with the help of binomial theorem we get,

(x + 1)4 = 4C0x4 + 4C1x3 + 4C1x3 + 4C2x2 + 4C3x1 + 4C4x0
(x + 1)4 = x4 + 4x3 + 6x2 + 4x + 1

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


=  eq \f(x4 + 4x3 + 6x2 + 4x + 1,x(x + 2)) 


=  eq \f(x4 + 2x3 + 2x3 + 4x2 + 2x2 + 4x + 1,x(x + 2)) 


=  eq \f(x3(x + 2) + 2x2 (x + 2) + 2x (x + 2) + 1,x ( x+ 2)) 


= x2 + 2x + 2 +  eq \f(1,x(x + 2)) 
Let,  eq \f(1,x(x + 2)) (  eq \f(A,x) +  eq \f(B,x + 2) ....................... (i)

Multiplying both sides by x(x + 2) we get,


1 = A(x + 2) + Bx

If x = 0,  1 = 2A ( A =   eq \f(1,2) 
If x = (2,  1 = ( 2B ( B = (  eq \f(1,2) 
From the equation (i) we get,  eq \f(1,x(x + 2)) =  eq \f(1,2x) (  eq \f(1,2(x + 2)) 
So, S( = x2 + 2x + 2 +  eq \f(1,2x) (  eq \f(1,2(x + 2))  

It is the required sum of partial fractions. (Ans.)
Combined Questions of Chapters 2, 9 and 10
eq \o(((((((,Question(8) If the depth of a oil mine is denoted by x, the amount of oil with respect to the depth is defined by a function, ((x) = 16(x + 1)4 ( (2x ( a)4. Here a is a positive real constant. 

a. 
If ((0) = 0, find a.
2 
b. 
Express ((x) in simplified form by expanding with the help of binomial theorem.
4 

c. 
If the digging rate is y, the function ((x) can be described by ((y) = 23y + 7 + 2y + 7. Find a logarithmic relation between x and y.
4 

Solution to the question no. 8
eq \o((,a) Given, ((x) = 16(x + 1)4 ( (2x ( a)4

Again,
((0)
= 16(0 + 1)4 ( (2 ( 0 ( a)4  = 16 ( a4

So,  16 ( a4 = 0


or, a4 = 16


(  a = 2 (Ans.)
eq \o((,b) So, we get, ((x) = 16(x + 1)4 ( (2x ( 2)4

With the help of binomial theorem,


(x + 1)4 = 4C0x4 + 4C1x3 + 4C2x2 + 4C3x + 4C4

= x4 + 4x3 + 6x2 + 4x + 1

Similarly,

(2x ( 2)4 = 4C0(2x)4 ( 4C1(2x)3.21 + 4C2(2x)2.22 ( 4C32x.23 + 4C424

= 16x4 ( 64x3 + 96x2 ( 64x + 16

(((x)
= 16(x4 + 4x3 + 6x2 + 4x + 1) 

( (16x4 ( 64x3 + 96x2 ( 64x + 16)


= 16x4 + 64x3 + 96x2 + 64x + 16 ( 16x4 + 64x3 

( 96x2 + 64x ( 16


= 128x3 + 128x (Ans.)
eq \o((,c) Given, 
((y)
= 23y + 7 + 2y + 7

or, ((y) = 23y.27 + 2y.27

or, ((y) = 128.(2y)3 + 128.2y
Again, ((x) = 128x3 + 128x

Comparing the two equations we get, 2y = x

Applying the logarithmic relation between these we get,


y = log2x


It is the required logarithmic relation. (Ans.)

Combined Questions of Chapters 5 and 7
eq \o(((((((,Question(9) First term of a geometric series is a square number and the second term is the square root of that number. If the first term of two digits is divided by the multiplication of the digits, the result is 2. If 27 is added with the number, two digits of the number change their position.

a. 
If the first term of the series is p2, write down the series.
2 
b. 
For which condition on p, there will have a sum upto infinity of the series? Find the sum upto infinity of the series for that condition.
4 

c. 
Find the value of p and show that, it is possible to find the new series obtained by using that value.
4 

Solution to the question no. 9
eq \o((,a) First term of the series = p2
Second term= p

Common ratio =  eq \f(1,p) 
( Third term= 1

The series is, p2 + p + 1 + ... ... ... (Ans.)
eq \o((,b) We know, a series will have a sum up to infinity if it’s common ratio, |r| < 1

Here, common ratio, r =  eq \f(1,p) 

So,  eq \b\bc\|(\f(1,p)) < 1



( 1 <  eq \f(1,p) < 1

The required condition, p > 1 or p < (1

We know, Sum up to infinity, S( =  eq \f(a,1 ( r) 

Here, a = p2



r =  eq \f(1,p) 

S( =  eq \f(p2,1 ( \f(1,p)) =  eq \f(p3,p ( 1)  when, p > 1 or p < (1 (Ans.)
eq \o((,c) Let, first term with two digits, p2 = 10x + y

According to the condition,  eq \f(10x + y,xy) = 2 .................... (i)

Again, 10x + y + 27 = 10y + x


9x ( 9y + 27 = 0


y =  eq \f(9x + 27,9) 
Putting the value of y in the equation (i) we get,


10x +  eq \f(9x + 27,9) = 2x (  eq \f(9x + 27,9) 

or,  eq \f(90x + 9x + 27,9) =  eq \f(18x2 + 54x,9) 

or, 99x + 27 = 18x2 + 54x


or, 18x2 ( 45x ( 27 = 0


or, 2x2 ( 5x ( 3 = 0


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


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


or, (x ( 3)(2x + 1) = 0


Either, x = 3 or, x = (  eq \f(1,2) 

But here, x ( (  eq \f(1,2)  because x is a digit.

(y =  eq \f(9 ( 3 + 27,9) 

y = 6

So, first term of the new series = 36


Second term, p = 6

Here, p > 1 which satisfies the given condition. So, it is possible to find the sum up to infinity of the series for p = 6. (Shown)
Combined Questions of Chapters 6 and 9
eq \o(((((((,Question(10) The time required for decay of two different radioactive atoms in different atmosphere are respectively x and y minutes. If the quantity of the two atoms are Cx and Cy , it can be expressed as   x = log2Cx and y = log3Cy. If the two atoms are mixed and heated in a radio-active electric power supply centre, the produced energy satisfies a relation which is total energy
((x, y) = 5.2x + 3y + 1.

a. 
Show that, log555 = 5
2 
b. 
If the used quantity of two atoms are respectively Cx = 4 and Cy = 9, find the total produced energy.
4 

c. 
If the daily produced quantity of the electric supply centre is less than 121 units, the necessity of electricity is not filled up. Express the quantity of the two atoms in an inequality such that the necessity of electricity is filled up and mark the solution part with graph.
4 

Solution to the question no.10
eq \o((,a) L.S.
= log555

= 5log55 [since, loga(M)N = NlogaM]


= 5 ( 1 [since, logaa = 1]


= 5 =  R.S.


( log555 = 5 (Shown)

eq \o((,b) Here, x = log2Cx

If Cx = 4,  x = log24 = log222 = 2log22 = 2

Again, y = log3Cy
If Cy = 9,  y = log39  = log332 = 2log33 = 2

Total energy, ((x , y) = 5.2x + 3y + 1
((2, 2) = 5.22 + 32 + 1  = 5. 4 + 33  = 20 + 27  = 47 (Ans.)
eq \o((,c) Total energy of the electric power supply centre 


= 5.2x + 3y + 1
According to the question, 5.2X + 3y + 1 ( 121 ............ (i)

But, from x = log2Cx we get, Cx = 2x
and from y = log3Cy we get, Cy = 3y
From the equation (i) we get,


     5.2x + 3.3y ( 121


or, 5.Cx + 3.Cy ( 121

At first, let draw the graph of  the equation 5.Cx + 3.Cy = 121,

From the equation we get, Cy =  eq \f(121 ( 5Cx,3) 
Co-ordinates of some points of the graph are:

	Cx
	2
	14
	23

	Cy
	37
	17
	2
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Let, draw the graph by taking length of small square equal to 1 unit and plotting the points (2,37), (14,17) and (23,2) on graph paper.
Now, at the origin (0, 0), 5.Cx + 3.Cy > 121 not satisfied. So, for all points on the opposite side of the origin of graph, 5.Cx + 3.Cy > 121

So, the solution set of the inequality 5.Cx + 3.Cy ( 121 consists all points on the equation 5.Cx + 3.Cy = 121 and all points on the opposite side of the origin.
But, the quantity of atoms can never be negative. So, in the solution part, lower part of x-axis and left part of y-axis will be neglected.
Geometry
Combined Questions of Chapters 3 and 4
eq \o(((((((,Question(11) Length of base of a triangle is 8 cm. and area is 2 eq \r(27) sq. cm, angle adjacent to the base is 60( and sum of other two sides is 10 cm.
a. 
Find the perpendicular distance from vertex to the base.
2 
b. 
Draw the triangle with description by using only ruler and pencil compass.
4 

c. 
Find the diameter of the circum-circle of the triangle.
4 

Solution to the question no. 11
eq \o((,a)
We know, area of triangle =  eq \f(1,2) ( base ( height

So,  eq \f(1,2) ( 8 ( height = 2 eq \r(27) 

( Height =  eq \f(\r(27),2)  cm.
eq \o((,b)
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Given, base BC = 8 cm. Sum of other two sides 


AB + AC = 10 cm. and (ABC = 60(. It is required to draw (ABC. [by using ruler and pencil compass]


Steps of Construction:

Step-1: Cut BC=8 cm. from any ray BX.


Step-2: Draw (XBY = 60(.


Step-3: Cut BD=10 cm. from the ray BY.


Step-4: Join C, D.


Step-5: Draw a perpendicular bisector of CD which intersects BD at A.


Step-6: Join A, C.


Then ABC is the required triangle.
eq \o((,c)
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Let, lengths of three sides of the triangle be a, b and c and length of height be h


(
a + b = 10



b = 10 ( a ................. (i)


Again, c =  eq \r(a2 ( h2) +  eq \r(b2 ( h2) 

or,
8 =  eq \r(a2 ( \b(\f(\r(27),2))2) +  eq \r(b2 ( \b(\f(\r(27),2))2) [( h = height]


or,
8 =  eq \r(a2 ( \f(27,4)) +  eq \r(b2 ( \f(27,4)) 

or,
16 =  eq \r(4a2 ( 27) +  eq \r(4b2 ( 27) 

or,
16 (  eq \r(4a2 ( 27) =  eq \r(4b2 ( 27) 

or,
 eq \b(16 – \r(4a2 ( 27))2 = 4b2 ( 27


or,
256 ( 2.16.  eq \r(4a2 ( 27) + 4a2 ( 27 = 4b2 ( 27


or,
256 + 4a2 ( 4b2 = 32 eq \r(4a2 ( 27) 

or,
64 + a2 ( b2 = 8 eq \r(4a2 ( 27) 

or,
64 + a2 ( (10 ( a)2 = 8 eq \r(4a2 ( 27)    [from (i)]


or,
64 + a2 ( 100 + 20a ( a2 = 8 eq \r(4a2 ( 27) 

or,
20a ( 36 = 8 eq \r(4a2 ( 27) 

or,
5a ( 9 = 2 eq \r(4a2 ( 27) 

or,
25a2 ( 90a + 81 = 16a2 ( 108


or,
9a2 ( 90a + 189 = 0


or,
a2 ( 10a + 21 = 0


(
a = 7   or, a = 3


Length of two sides = 7 cm. and 3 cm.


Let, diameter of the circum-circle = d cm.

From the theorem of Brahmagupta we get,


a.b = d.h


or, d =  eq \f(a.b,h) =  eq \f(7.3,\r(27)) ( 2 =  eq \f(42,\r(27)) 

The required diameter =  eq \f(42,\r(27))  cm. (Ans.)

Combined Questions of Chapters 3, 4 and 11
eq \o(((((((,Question(12) On any plane, two definite points B and C lie on the same side of the straight line MQ. Co-ordinates of the points M and Q are respectively (9, 2) and (4, 14).
a. 
Find the slope of the straight line MQ.
2 
b. 
Using only pencil and compass, draw a circle which passes through the points B and C and the centre lies on the straight line MQ. Write the steps of construction.
4 

c. 
If the line MQ intersects the circle at A and D and BC be the diameter of the circle, prove that, AC.BD = AB.CD + BC.AD.
4 
Solution to the question no. 12
eq \o((,a)
Co-ordinates of the point M = (9, 2)


Co-ordinates of the point Q = (4, 14)

We know, slope =  eq \f(y2 ( y1,x2 ( x1)  


=  eq \f(14 ( 2,4 ( 9)  

=  eq \f(12,(5)  

= (  eq \f(12,5)  (Ans.)
eq \o((,b)
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Given, B and C are two definite points and MQ is a definite straight line. It is required to draw a circle which passes through the points B and C and whose centre lies on the straight line MQ.


Steps of Constructions:

Step-1: Join B, C.


Step-2: Draw the perpendicular of BC which intersects CQ at O.


Step-3: Draw a circle by taking O as centre and radius equal to OC or MB which intersects MQ at A and D.


Then ABCD is the required circle.
eq \o((,c)
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Particular Enunciation: Let, the opposite sides of the quadrilateral ABCD inscribed in a circle be respectively AB, CD and BC, AD. AC and BD are two diagonals of the quadrilateral.


It is required to prove that, 
AC.BD = AB.CD + BC.AD.


Construction: Taking (BCA less than (ACD, draw (DCP with the line CD at C such that the line CP intersects the diagonal BD at P.


Proof: According to the construction,

          (ACB = (DCP


Adding (ACP in both sides we get,


(BCP = (ACD


Now, between (BCP and (ACD,


(BCP = (ACD


(CBP = (CAD [interior angle of the same arc CD]


remaining (CPB = remaining (ADC


(
(BCP and (ACD are similar.


(
 eq \f(BP,AD) =  eq \f(BC,AC) 

So, BC.AD = AC.BP ................. (i)


Again, between (CDP and (ABC,


(ACB = (PCD   [according to the construction]


(BAC = (CDP [angles subtended by the same arc]


remaining (CPD = remaining (ABC


(  eq \f(PD,AB) =  eq \f(CD,AC) 

That is, AB.CD = AC.PD .............. (ii)


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


BC.AD + AB.CD = AC.BP + AC.PD


AB.CD + BC.AD = AC.( BP + PD)


AB.CD + BC.AD = AC.BD


( AC.BD = AB.CD + BC.AD  (Proved)

Combined Questions of Chapters 3 and 11
eq \o(((((((,Question(13) 
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a. 
Find the value of AB2 + BC2 + CA2 .
2 
b. 
If the three medians of the triangle meet at the point G, by applying Apollonius theorem show that, AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2)
4 
c. 
If the coordinates of G is (3y, y), find the value of y.
4 

Solution to the question no. 13
eq \o((,a)
Length of AB =  eq \r((7 ( 3)2 + ( – 3 (5)2) =  eq \r(80) 

Length of BC=  eq \r((– 1 ( 7)2 + (+1 +3)2) =  eq \r(80) 

Length of CA=  eq \r((3 + 1)2 + (5 (1)2) =  eq \r(322) 
(
AB2 + BC2 + CA2 =  eq (\r(80))2 +  eq (\r(80))2 +  eq (\r(32))2




= 80 + 80 + 32 



= 192

eq \o((,b)
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Let, three medians of (ABC meet at the point G. 

It is required to prove that, 
AB2 + BC2 + CA2 = (GA2 + GB2 + GC2)

Proof: We know, medians of any triangle intersect one another in the ratio 2 t 1.


Here, three medians AD, BE and CF intersect one another at the point G in the ratio 2 t 1.


So, AD =  eq \f(3,2) GA


BE =  eq \f(3,2) GB and CF =  eq \f(3,2) GC

Again, applying Apollonius theorem in (ABC we get,


AB2 + BC2 = 2(BE2 + CE2)



= 2BE2 + 2  eq \b(\f(CA,2))2 [ E is the middle point of AC]



= 2  eq \b(\f(3,2) GB)2 + 2. eq \f(CA2,4) 

( AB2 + BC2 =  eq \f(9,2) GB2 +  eq \f(1,2) CA2 ................. (i)

Similarly, BC2 + CA2 =  eq \f(9,2) GC2 +  eq \f(1,2) AB2 ................... (ii)


and CA2 + AB2 =  eq \f(9,2) GA2 +  eq \f(1,2) BC2 ........................ (iii)

Adding the equations (i), (ii) and (iii) we get,

2(AB2+BC2+CA2) =  eq \f(9,2) (GA2+GB2+GC2) +  eq \f(1,2) (AB2 +BC2 +CA2)

or,
 eq \f(3,2) (AB2 + BC2 + CA2) =  eq \f(9,2) (GA2 + GB2 + GC2)

(
AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2).  (Shown) 
eq \o((,c)
Here, GA2 = (3y ( 3)2 + (y ( 5)2



= 9y2 ( 18y + 9 + y2 ( 10y + 25




= 10y2 ( 28y + 34

Again, GC2 = (3y + 1)2 + (y ( 1)2


= 9y2 + 6y + 1 + y2 ( 2y + 1



= 10y2 + 4y + 2

Again, GB2 = (3y ( 7)2 + (y + 3)2


= 9y2 ( 42y + 49 + y2 + 6y + 9



= 10y2 ( 36y + 58


So, GA2 + GB2 + GC2 = (10y2 ( 28y + 34) 

+ (10y2 + 4y + 2) + (10y2 ( 36y + 58)





= 30y2 ( 60y + 94

Again, AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2) 


or,
192 = 3(30y2 ( 60y + 94)


or,
30y2 ( 60y + 94 = 64


or,
30y2 ( 60y + 30 = 0


or,
y2 ( 2y + 1 = 0


or,
(y ( 1)2 = 0


or,
y ( 1 = 0


(
y = 1


The required value of y= 1 (Ans.)

Combined Questions of Chapters 3 and 12
eq \o(((((((,Question(14) Claudius Ptolemy was a famous mathematician, astrologer and geologist of ancient Greece. At that time the people had learned about circle and the circle related topics Because, they learned, the earth is spherical and the path of it is circular. One day, Ptolemy was thinking about circle and drawn a figure like the following.
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a. 
Describe the theorem with mathematical equation which was established by Ptolemy.
2 
b. 
Prove the theorem with the help of the given figure.
4 

c. 
Prove with the help of vectors by joining the middle points of AB, BC, CD and AD a parallelogram is formed.
4 

Solution to the question no. 14
eq \o((,a)
The theorem established by Ptolemy is, in any cyclic quadrilateral the area of the rectangle contained by the two diagonal is equal to the sum of the area of the two rectangles contained by the two pairs of opposite sides.

Mathematical expression, AC. BD = AB.CD + AD.BC

eq \o((,b)
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Particular Enunciation: Let, in the cyclic quadrilateral ABCD, pairs of opposite sides are respectively AB, CD and BC, AD. AC and BD are two diagonals of the quadrilateral. It is required to prove that, AC.BD = AB.CD + BC.AD


Construction: By considering (BAC less than (DAC, let draw(DAP=(BAC at A and adjacent to the line AD such that the line AP intersect the diagonal BD at P.

Proof: According to the construction,

      (BAC = (DAP


Adding (CAP with both sides we get,


(BAC + (CAP = (DAP + (CAP


So, (BAP = (CAD


Now, between (ABP and (ACD,

(ABD = (ACD  

[angles subtended by the same arc are equal]


or,
(ABP = (ACD


(BAP = (CAD  and 


remaining (APB = remaining (ADC


(
(ABP and (ACD are similar.


(
 eq \f(BP,CD) =  eq \f(AB,AC) 

That is, AC . BP = AB.CD .................. (i)


Again, between (ABC and (APD,

(BAC = (PAD  [according to the construction]


(ADP = (ACB  [angles subtended by the same arc are equal] 

and remaining (ABC = remaining (APD


(
(ABC and (APD are similar.

(
 eq \f(AD,AC) =  eq \f(PD,BC) 

So, AC.PD = BC.AD ................ (ii)


Now, adding the equations (i) and (ii) we get,


AC.BP + AC.PD = AB.CD + BC.AD


or,
AC(BP + PD) = AB.CD + BC.AD


So, AC.BD = AB.CD + BC.AD [since, BP + PD = BD] 

(Proved)
eq \o((,c)
Let, middle points of AB, BC, CD and AD are respectively P, Q, R and S. It is to be proved that, PQRS is a parallelogram.
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The position vectors of A, B, C and D are respectively a, b, c and d.

( 
Position vector of P = eq \f(1,2) (a + b)


Position vector of Q = eq \f(1,2) (b + c)



Position vector of R = eq \f(1,2) (c + d)



Position vector of S= eq \f(1,2)(d + a)

( eq \o(((,PQ) = eq \f(1,2) (b + c) ( eq \f(1,2) (a + b) 

= eq \f(1,2)(b + c ( a ( b) 

= eq \f(1,2)(c ( a)


Similarly, eq \o(((,QR) = eq \f(1,2)(d ( b)



eq \o(((,RS) = eq \f(1,2)(a ( c)



 eq \o(((,SP) = eq \f(1,2)(b ( d)

But, eq \o(((,PQ) = eq \f(1,2)(c ( a) = ( eq \f(1,2)(a ( c) = ( eq \o(((,RS)= eq \o(((,SR).

( PQ and SR are equal and parallel.


Similarly, QR and PS are equal and parallel.


( PQRS is a parallelogram (Proved)
eq \o(((((((,Question(15) In the figure, S, G and O are respectively the circum-centre, centroid and orthocentre of the triangle. 
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a. 
If a nine point circle is drawn with respect to the triangle (ABC, through which points on the figure the circle will pass?
2 
b. 
Prove that, the circum-centre, centroid and orthocentre of (ABC are collinear.
4 

c. 
With the help of vectors prove that, 


eq \o(((,AB) + eq \o(((,AC) = 2(3eq \o(((,SP) ( eq \o(((,SQ))
4 

Solution to the question no. 15
eq \o((,a)
 We know, the total nine points including the tri-middle points of the sides, feet of the three perpendiculars drawn from each vertex to the opposite side and the middle points of the three line segments joining the orthocenter to the vertices of any triangle lie on one circle. This circle is called the nine point circle.

Here, D and E are the foot points of the perpendiculars from the vertices to the opposite sides and P is the middle point of BC. So, the required points are D, E and P.
eq \o((,b)
Particular Enunciation: Given, the orthocentre of (ABC is O, circum-centre is S and AP is a median. The line joining the orthocentre O and circum-centre S intersect the median AP at G and the line SP is perpendicular to BC. 


Then it is sufficient to prove that, the point G is the centroid of (ABC.


Proof: We know, distance from orthocentre to a vertex is twice to the distance from the circum-centre to the opposite side of that vertex point of a triangle. Distance from the orthocentre O of (ABC to the vertex A is OA and the distance from the circum-centre S to the opposite side BC of the vertex A is SP.


(
OA = 2SP ..................... (i)

Now, since AD and SP both are perpendicular to BC.


( AD || SP.


Now, AD || SP and AP is their secant line.


(
(PAD = (APS [alternate angle]


So, (OAG = (SPG

Now, between (AGO and (PGS,


(AGO = (PGS  [opposite angle]


(OAG = (SPG [alternate angle]


( remaining (AOG = remaining (PSG

( (AGO and (PGS are similar


So,  eq \f(AG,GP) =  eq \f(OA,SP) 

or,
 eq \f(AG,GP) =  eq \f(OA,SP) 

or,
 eq \f(AG,GP) =  eq \f(2SP,SP)     [from (i)]


or,
 eq \f(AG,GP) =  eq \f(2,1) 

(
AG t GP = 2 t 1


So, the point G intersects the median AP in the ratio 2 t 1.


(
G is the centroid of (ABC.  (Proved)
eq \o((,c)
P is the middle point of BC.


So,  eq \o(((,BP) =  eq \o(((,PC) 


By applying the triangular law of vector addition on (ABP and (ACP we get,


 eq \o(((,BP) =  eq \o(((,BA) +  eq \o(((,AP) 


and  eq \o(((,PC) =  eq \o(((,PA) +  eq \o(((,AC)
(
 eq \o(((,BA) +  eq \o(((,AP) =  eq \o(((,PA) +  eq \o(((,AC)  


or,  eq \o(((,AC) (  eq \o(((,BA) =  eq \o(((,AP) (  eq \o(((,PA)

or,
 eq \o(((,AB) +  eq \o(((,AC) = 2 eq \o(((,AP) ................ (i)

Again, G is the centroid of (ABC.


( 
The median AP is divided in the ratio 2:1 at G.


(
AP = 3GP 


Now, applying the triangular law of vector addition on (SGP we get,


 eq \o(((,GP) =  eq \o(((,GS) +  eq \o(((,SP) 

Again, (SGP and (OAG are similar to each other [it has been proved before]


(
 eq \f(GP,AG) =  eq \f(SG,GO) =  eq \f(SP,AO) =  eq \f(1,2) 

(
GS =  eq \f(1,3)OS


(
 eq \o(((,GP)=  eq \f(1,3)  eq \o(((,OS)+  eq \o(((,SP)

(
 eq \o(((,AP) = 3((,OS) eq \b(\f(1,3) +  eq \o(((,SP)) 
=  eq \o(((,OS) + 3 eq \o(((,SP)

From (i) we get,


 eq \o(((,AB) +  eq \o(((,AC) = 2( eq \o(((,OS)+ 3 eq \o(((,SP))


 eq \o(((,AB) +  eq \o(((,AC) = 2(3 eq \o(((,SP) (  eq \o(((,SO))  (Proved)

Combined Questions of Chapters 3, 12 and 13
eq \o(((((((,Question(16) In the following figure, base of a parallelogram QRST is 12 cm. and height is 4 cm.
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a. 
If O is the middle point of QT, find the area of the trapezium OQRS.
2 
b. 
In (PRS, if O is the middle point of PS, with the help of vectors prove that, Q is the middle point of PR.
4 

c. 
If (OPQ is an isosceles triangle, by considering it as the base, what will be the volume of a Pyramid with height 4 cm?
4 

Solution to the question no. 16
eq \o((,a)
Opposite sides of the  parallelogram QRST, 


RS = QT = 12 cm.

O is the middle point of QT.

(
QO = OT =  eq \f(1,2) QT =  eq \f(1,2) RS =  eq \f(1,2)  ( 12 = 6 cm.

(
We know,


Area of the trapezium =  eq \f(1,2) ((sum of parallel sides)(height

Area of the trapezium OQRS =  eq \f(1,2) ( (6 + 12) ( 4





= 36 cm. (Ans.)
eq \o((,b)
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Given, in the triangle PRS, O is the middle point of PS and OQ intersects PR at Q. It is to be proved that, Q is the middle point of PR.

Let, if Q is not the middle point of PR then M be the middle point of PR. Join O, C.
So, in (PRS, OM is the line segment joining the middle points of PS and PR.

(   eq \o(((,OM) = eq \f(1,2)  eq \o(((,SR) ............. (i)
Again, from ‘a’ we get,

O is the middle point of QT.

(  eq \o(((,TO) =  eq \o(((,OQ)  = eq \f(1,2)  eq \o(((,TQ) 
But, since QRST is a parallelogram, so  eq \o(((,TQ)  =  eq \o(((,SR) 

(  eq \o(((,OQ) = eq \f(1,2)  eq \o(((,SR)   [( eq \o(((,TQ) =  eq \o(((,SR) ] ... ... (ii)
From (i) and (ii) we get, 

 eq \o(((,OM) =  eq \o(((,OQ)  or, . eq \o(((,OM) . = . eq \o(((,OQ) . or, OM = OQ
Again, the support lines of  eq \o(((,OM)  and  eq \o(((,OQ)  passing through the point O will be same. So, OM coincides with OQ. Since OM = OQ, so the point M coincides with Q.

( Q is the middle point of PR. (Proved)

eq \o((,c)
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Given, (OPQ is an isosceles triangle.


Now, let draw a perpendicular PD from P to RS which intersects QT at C.

Now, (PQC and (PRD are similar.

Because, (PQC = (PRD [similar angle]


(PCQ = (PDR    [1 right angle]


(
(P is the common angle.

(
PQ =  eq \f(1,2) PR   [from ‘b’]

(
PC =  eq \f(1,2) PD


(
PC = CD =  eq \f(1,2) PD


But, CD = 4 cm. [height of the parallelogram QRST]


(
PC = 4 cm. [which is the height of (OPQ]


(
Area of (OPQ =  eq \f(1,2) ( QO ( PC





=  eq \f(1,2) ( 6 ( 4 = 12 sq. cm.

Again, volume of the Pyramid =  eq \f(1,3) ( area of base ( height


=  eq \f(1,3) ( 12 ( 4 cubic cm. 



= 16 cubic cm. (Ans.)

Combined Questions of Chapters 3, 4 and 13
eq \o(((((((,Question(17) In a definite triangle, height is 3 m., median on base is 3.5 m. and an angle adjacent with the base is 45(.

a. 
Draw a figure proportional to the given triangle by using only pencil and compass.
2 
b. 
Find the radius of in-circle.
4 

c. 
A pyramid has drawn by taking the triangle as base, position of whose vertex is the height of 4 m. along the centre of the in-circle. Find the total surface area and volume of the Pyramid.
4 

Solution to the question no. 17
eq \o((,a)
Let, height of the triangle = 3 cm. and median on base = 3.5 cm.
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eq \o((,b)
Given, AZ = 3 m, 


AD = 3.5 m

and angle (ABC = 45( 


since, AZ ( BC so, from (ABZ, (BAZ = 45( 


( (ABZ is an isosceles triangle.


(
AZ = BZ = 3 m.

Now, since (ABZ is a right angled triangle,

          AB2 = AZ2 + BZ2 = 32 + 32

(
AB = 4.2 m.


Again, since (ADZ is a right angled triangle,



 DZ2 = AD2 ( AZ2 = 3.52 ( 32 



DZ = 1.8 m.

(
BD = BZ + ZD = 3 + 1.8 = 4.8 m.


BC = 2BD = 2 ( 4.8 = 9.6 m.

Again, since (ACZ is a right angled triangle,

          AC2 = AZ2 + ZC2


AC =  eq \r(32 + (1.8 + 4.8)2) = 7.2 m.
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Let, radius of the in-circle = r 


Then, (ABC = (OBC + (OAC + (OAB

( eq \f(1,2)  ( BC ( AZ =  eq \f(1,2)  ( BC ( OP +  eq \f(1,2)  ( AC ( OQ +  eq \f(1,2) (AB ( OR 

or,
 eq \f(1,2)  ( 9.6 ( 3 =  eq \f(1,2)  ( (AB + BC + CA) ( r

or,
28.8 = (4.2 + 9.6 + 7.2)r

(
r = 1.37 m. (approx.) (Ans.)
eq \o((,c)
Let, vertex of the Pyramid lies on the point X.


So, total surface area

= (ABC + (XAB + (XBC + (XAC.


Area of (ABC =  eq \f(1,2) ( BC ( AD




=  eq \f(1,2) ( 9.6 ( 3 sq. m. = 14.4 sq. m.

Slant height of (XAB =  eq \r(r2 + h2) 



=  eq \r((1.37)2 + 42)  m.



= 4.23 m.

Similarly, slant height of (XBC and (XAC = 4.24 m.
(
Total surface area of the Pyramid = Area of base 

+  eq \f(1,2) ( circumference of base ( slant height



= 14.4 +  eq \f(1,2) ( (4.2 + 9.6 + 7.2) ( 4.23 sq. m.




= 58.82 sq. m.

Volume of the Pyramid =  eq \f(1,3) ( area of base ( height 




=  eq \f(1,3) ( 14.4 ( 4 cubic m.



= 19.2 cubic m.. (Ans.)

Combined Questions of Chapters-3 and 13
eq \o(((((((,Question(18) Beside the Bay of Bengal, a godown whose capacity is 6250 cubic m. with two part roof has to be made, where only the rectangular cubic part can contain the goods. By measuring the velocity of air, it is seen that, if the length and height of the godown are respectively 50 m. and 8 m. then the probability of damages is zero.


[image: image19.emf] 

B   D   C  

E  

F  

A  


Here, BE, CF and AD are the medians of (ABC.
a. 
If the height of the rectangular cubic part is 5 m., what is the breadth of the godown?
2 
b. 
With the help of Apollonius theorem show that, in (ABC, BE2 =  eq \f(AB2 + 2BC2,4) .
4 
c. 
To support the two part roof, what is the length of required wood to make bar along BE, CF and AD?
4 
Solution to the question no. 18
eq \o((,a)
Given,

Capacity of the godown = 6250 cubic m..

So, volume of the rectangular cubic part = 6250 cubic m.

Length of the godown = 50 m..

Height of the rectangular cubic part = 5 m.

Let, breadth of the rectangular cubic part = x.


So, volume = length ( breadth ( height


6250 = 50 ( x ( 5


( x = 25 m. (Ans.)
eq \o((,b)
Given, 


in (ABC, three medians are

AD, BE and CF. 


Length of the two parts of the roof are same.


So, AB = AC ....................... (i) 


From the theorem of Apollonius we get,


 
AB2 + BC2 = 2(BE2 + AE2)


or, AB2 + BC2 = 2BE2 + 2  eq \b(\f(1,2)AC)2 

or,
AB2 + BC2 = 2BE2 +  eq \f(1,2) AC2

or,
AB2 + BC2 = 2BE2 +  eq \f(1,2) AB2   [From (i)]


or,
2AB2 + 2BC2 ( AB2 = 4BE2


or,
4BE2 = AB2 + 2BC2

(
BE2 =  eq \f(AB2 + 2BC2,4)  (Shown)
eq \o((,c)
(ABC is an isosceles triangle.


(
Median, BE = CF 


Here, BC = 25 m.[BC = breadth of rectangular cubic]


Median, AD = 8 ( 5 = 3 m.

[In an isosceles triangle, the medians drawn from the vertex of same sides to the opposite side is perpendicular to that side]


So, (ABD is a right angled triangle.


 BD =  eq \f(1,2) BC =  eq \f(1,2)  ( 25 = 12.5 m.

From the theorem of Pythagoras,



AB2 = AD2 + BD2


AB2 = 32 + 12.52 = 165.25 


Again, we get,



BE2 =  eq \f(AB2 + 2BC2,4)  [from ‘b’]


BF2 =  eq \f(165.25 + 2 ( 252,4) 


BE = 18.8 m.

So, the total required bar of wood = BE + CF + AD





= (18.8 + 18.8 + 3) m.




= 40.6 m. (Ans.)
Combined Questions of Chapters 4, 11 and 13
eq \o(((((((,Question(19) X and Y are two definite points, whose coordinates are (3, 2) and (0, 6).
a. 
Find the length of XY.
2 
b. 
Using only pencil and compass, draw a circle whose radius is 4 cm. equal to XY and passes through the points A and B. Write down the steps of construction. 
4 

c. 
What is the height of the cylinder or cone that can be put on the circle such that the ratio of total surface area of cone and cylinder is 2 t 3?
4 

Solution to the question no. 19
eq \o((,a)
Coordinates of the points x and y are respectively (3, 2) and (0, 6).


Length of XY =  eq \r((3 ( 0)2 + (2 ( 6)2)  




=  eq \r(9 + 16)  


=  eq \r(25) 


= 5 units (Ans.)
eq \o((,b)
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D  

Q  

P  

C  

B  

r  =  length of  XY  ( cm .)  



A and B are two definite points and r = XY = 5 cm. A circle has to be drawn which passes through the points A and B, whose radius is equal to r.


Steps of Construction:
Step-1. Join A and B.

Step-2.Draw two arcs on both sides of AB by taking A and B as centres and radius equal to r. Two arcs on one side intersect each other at the point P and the other side at the point Q.

Step-3. Draw the circle ABC by taking P as centre and radius equal to PA.

Step-4. Again draw the circle ABD by taking Q as centre and radius equal to QA.


Then the circles ABC and ABD are the required circles.
eq \o((,c)
Here, radius of the circle, r = 5 unit


Let, height = h.


We know, Total surface area of a cone = 2(r2 + 2(rh


and total surface area of cylinder = (r(r + l)


Here, l =  eq \r(r2 + h2) 

According to the question,  eq \f(2(r2 + 2(rh,(r (r + l)) =  eq \f(3,2) 

or,
 eq \f(2(r (r + h),(r (r + l)) =  eq \f(3,2) 

or,
 eq \f(2(r + h),(r + l))  =  eq \f(3,2) 

or,
4r + 4h = 3r + 3l

or,
r + 4h = 3l

or,
r + 4h = 3 eq \r(r2 + h2) 

or,
r2 + 8rh + 16h2 = 9(r2 + h2)


or,
r2 + 8rh + 16h2 = 9r2 + 9h2

or,
7h2 + 8rh ( 8r2 = 0


or,
7h2 + 8.5h ( 8.52 = 0


or,
7h2 + 40h ( 200 = 0


Applying the formula for finding roots of quadratic equation we get,


h =  eq \f(( 40 ( \r((40)2 ( 4((200).7),2.7) =  eq \f(( 40 ( \r(7200),14) 

h = 3.2 or, h ( – 8.9  
[( length can never be negative]


(
The required height = 3.2 unit (Ans.)

Combined Questions of Chapters-11 and 13
eq \o(((((((,Question(20) There are five points (2, 3), (5, 1), (7, 4), (6, 6) and (3, 6) on a graph paper. A prism with height 3.6 unit has made by taking the pentagon formed by these five points as the base.
a. 
Draw the pentagon by plotting the points on a graph paper.
2 
b. 
Find the area of the pentagon.
4 

c. 
Find the total surface area and volume of the prism.
4 
Solution to the question no. 20
eq \o((,a)
The pentagon is shown on a graph paper (
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Y  

Y   

X   

O(0,0)  

X  

C(7,4)  

B(5,1)  

D(6,6)  

E(3,6)  

A(2,3)  

Along x and   y axis 2 small squares = 1  unit  


eq \o((,b)
Considering the given points in the anticlockwise direction, area of the pentagon
                =  eq \f(1,2) 

 eq \b\bc\|(\a(2,3)   \a(5,1)   \a(7,4)   \a(6,6)   \a(3,6)   \a(2,3)) 



=  eq \f(1,2) {(2 + 20 + 42 + 36 + 9) ( (15 + 7 + 24 + 18 + 12)}




=  eq \f(1,2) (109 ( 76) 


=  eq \f(33,2) = 16.5 sq. unit

eq \o((,c)
Total surface area: Let denote the points respectively by A, B, C, D and E,


Length of AB =  eq \r((2 ( 5)2 + (3 ( 1)2) =  eq \r(13) = 3.6 


Length of BC=  eq \r((5 ( 7)2 + (1 ( 4)2) =  eq \r(13) = 3.6

Length of CD=  eq \r((7 ( 6)2 + (4 ( 6)2) =  eq \r(5) = 2.2

Length of DE=  eq \r((6 ( 3)2 + (6 ( 6)2) =  eq \r(9) = 3

Length of EA=  eq \r((3 ( 2)2 + (6 ( 3)2) =  eq \r(10) = 3.2


So, the perimeter of the pentagon 


= AB + BC + CD + DE + EA


= 3.6 + 3.6 + 2.2 + 3 + 3.2 


= 15.6


Here, height = 3.6 unit


Area of the base = 16.5 sq. unit [from ‘b’]


Perimeter of base = 15.6 unit


Area of plane of the sides = perimeter of base ( height




= (15.6 ( 3.6) sq. unit




= 56.14 sq. units

We know, 


Total surface area of prism = 2(area of base) + area of plane of sides 



= (2 ( 16.5 + 56.14) sq. unit





= 89.14 sq. units (Ans.)

Determination of volume: We know, 


Volume of prism = area of base ( height




= (16.5 ( 3.6) cubic unit





= 59.4 cubic units (Ans.)
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To teach the method of learning, important thing is assessment. The progression, success and failure of a student are justified by it. The examination is taken basically for this assessment. At present, to measure the 


ability and competence of a student, the examination is taken in Creative System. The main purpose of Creative System is to apply the knowledge in real life. To full fill this desire, the questions may come not only from one chapter, but also by the combination of different chapters. In earlier S.S.C. examination, the questions of other subjects has came in this way. To practice these kinds of problems, the questions and solutions of combined chapters are included in this part.
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