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· [image: image4.wmf]In Creative Examination System, the broad 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.
Combined Questions of Chapters 1 and 2
eq \o((((((,Question(1) If x ( (, ((x) =  eq \f(x3 ( ax2 + 1,x(1 ( x)) is a function where a is a constant.

a. 
Find the value of (((1).
2 
b. 
If a ( (, show that, a(a + 1) (a + 2) (a + 3)+1 is a complete square number. For ((2) =  eq \f(3,2) find the value of the constant a.
4 

c. 
For ((2) =  eq \f(3,2) prove that, ( eq \b(\f(1,x))  = ((1 ( x).
4 

Solution to the question no. 1
eq \o((,a) 
Given, ((x) =  eq \f(x3 ( ax2 + 1,x (1 ( x)) 

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



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



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



=  eq \f((a,(2)


=  eq \f(a,2)  (Ans.)
eq \o((,b)  Given, a ( (

That is, a is a natural number.

Given expression 
= a(a + 1) (a + 2) (a + 3) + 1



= a(a + 3) (a + 1) (a + 2) + 1



= (a2 + 3a) (a2 +3a + 2) + 1


Let, a2 + 3a = p


Here a is a natural number. so, p will be a natural number.
( 
Given expression = p(p + 2) + 1



= p2 + 2p + 1



= (p + 1)2

which is a complete square number because p is a natural number. 

(  a(a + 1) (a + 2) (a + 3) + 1 is a complete square number. (Shown)

Again,  ((x) =  eq \f(x3 ( ax2 + 1,x(1 ( x))

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

(   eq \f(23 ( a.22 + 1,2 (1 ( 2)) =  eq \f(3,2)

or,
 eq \f(8 ( 4a + 1,(2) =  eq \f(3,2)

or,
9 ( 4a = (3


or,
4a = 12


(
a = 3 (Ans.)
eq \o((,c) 
For ((2) =  eq \f(3,2)  we get from ‘b’, a = 3


Now, ((x) =  eq \f(x3 ( ax2 + 1,x(1 ( x))
or,
((x) =  eq \f(x3 ( 3x2 + 1,x(1 ( x))
( 
(  eq \b(\f(1,x))  =  eq \f(\b(\f(1,x))3 ( 3\b(\f(1,x))2 + 1,\b(\f(1,x)) \b(1 ( \f(1,x))) 



=  eq \f(\f(1,x3) ( \f(3,x2) + 1,\f(1,x) \b(\f(x ( 1,x))) 


=  eq \f(\f(1 ( 3x + x3,x3),\f(x ( 1,x2)) 



=  eq \f(1 ( 3x + x3,x3) (  eq \f(x2,x ( 1) 



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

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

=  eq \f(1 ( 3x + 3x2 ( x3 ( 3(1 ( 2x + x2) + 1,(1 ( x)x)

=  eq \f(1 ( 3x + 3x2 ( x3 ( 3 + 6x ( 3x2 + 1,x(1 ( x))

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


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

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

Combined Questions of Chapters 1, 2 and 3
eq \o((((((,Question(2) ((x) = x2 (  eq \r(3)x + 1 is a polynomial function; where x ( (.

a. 
If ((x) = 0,  eq \b(x + \f(1,x))2 =?
2 
b. 
If ((x) = 0, prove that, the value of  eq \b(x + \f(1,x)) is an irrational number.
4 

c. 
Show that, x2(x ( 1) +  eq \f(1,x2)   eq \b(\f(1,x) ( 1) + 1 = 0
4 

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


Again, ((x) = 0,

x2 (  eq \r(3)x + 1 = 0


or,
x (  eq \r(3) +  eq \f(1,x) = 0 [dividing both sides by x]


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

(
 eq \b(x + \f(1,x))2= 3 (Ans.)
eq \o((,b) 
If ((x) = 0, from ‘a’, we get, x +  eq \f(1,x) =  eq \r(3)

Now, it is required to prove that,  eq \r(3) is an irrational number. 


We know, 1 < 3 < 4


(  eq \r(1) <  eq \r(3) <  eq \r(4)

or, 1 <  eq \r(3) < 2


So, the value of  eq \r(3) is greater than 1 and less than 2.

Therefore,  eq \r(3) is not an integer.
(  eq \r(3) is rational or irrational number. If  eq \r(3) is rational number, let,  eq \r(3) =  eq \f(p,q) [where p and q are natural numbers, coprime and q > 1]


or,
3 =  eq \f(p2,q2); [squaring]


or,
3q =  eq \f(p2,q); [multiplying both sides by q]


Clearly, 3q is an integer but  eq \f(p2,q) is not an integer.

[because p and q are natural numbers, coprime and q > 1]

( 
3q and  eq \f(p2,q) can never be equal, that is, 3q (  eq \f(p2,q)
( 
The value of  eq \r(3) can not be a number of the form  eq \f(p,q) .


That is,  eq \r(3) (  eq \f(p,q) . So,  eq \r(3) is not a rational number.
(
 eq \r(3) is an irrational number. (Proved)

eq \o((,c) 
We get, x +  eq \f(1,x) =  eq \r(3)

or,
 eq \b(x + \f(1,x))2 = 3 [squaring]


or,
x2 + 2.x.  eq \f(1,x) +  eq \f(1,x2) = 3


or,
x2 + 2 +  eq \f(1,x2) = 3


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


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

or,
 eq \b(x + \f(1,x))3 = ( eq \r(3))2 [cubing]


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

or,
x3 +  eq \f(1,x3) + 3. eq \r(3) = 3 eq \r(3)  eq \b\bc\[(( x + \f(1,x) = \r(3) ) 

(
x3 +  eq \f(1,x3) = 0 .................  (2)


Now, x2(x ( 1) +  eq \f(1,x2)  eq \b(\f(1,x) ( 1) + 1 


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


=  eq \b(x3 + \f(1,x3)) (  eq \b(x2 + \f(1,x2)) + 1


= 0 ( 1 + 1 = 0     [from (1) and (2)]


( x2(x ( 1) +  eq \f(1,x2)  eq \b(\f(1,x) ( 1) + 1 = 0    

(Shown)

Combined Questions of Chapters 3 and 4
eq \o((((((,Question(3) y is positive and y4x + y2x(2y ( 9) + y2 = 0 is an exponential equation with variable x, when 

y =  eq \f(3log10\b(\f(12,10)),\f(3,2)(log103 + log104 ( log1010)) 

a. 
Find the value of y.
2 
b. 
 Show that, y2x + y1 ( x = 3
4 

c. 
For the obtained value of y from ‘a’ find the value of x. 
4 

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

y 
=  eq \f(3log10\b(\f(12,10)),\f(3,2)(log103 + log104 ( log1010)) 


=  eq \f(3 log10​\b(\f(12,10)),\f(3,2)log1​0\b(\f(3 ( 4,10))) 



=  eq \f(3 log10\b(\f(12,10)),\f(3,2)log10\b(\f(12,10))) 

( y = 2 (Ans.)
eq \o((,b) 
Again, y4x + y2x (2y ( 9) + y2 = 0


or,
(y2x)2 + 2y.y2x ( 9.y2x + y2 = 0


or,
y2x  eq \b(y2x + 2y ( 9 + \f(y2,y2x)) 
= 0


or,
y2x + 2y ( 9 +  eq \f(y2,y2x)  = 0
[( y2x ( 0]


or,
y2x + 2.yx .  eq \f(y,yx)  +  eq \f(y2,y2x)  = 9


or,
(yx)2 + 2.yx. eq \f(y,yx)  +  eq \b(\f(y,yx))2 = 9


or,
 eq \b(yx + \f(y,yx))2= 32

or,
yx +  eq \f(y,yx) = ( 3


or,
yx + y1(x = 3    [( y is positive]


(
yx + y1(x = 3 

(Shown)
eq \o((,c) 
From ‘b’, we get, yx + y1(x = 3


( 
2x + 21 ( x = 3  [from ‘a’, y = 2]


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


or,
 eq \f(22x + 2,2x)  = 3


or,
22x + 2 = 3.2x

or,
22x ( 3.2x + 2 = 0


or,
2x.2x ( 2.2x ( 2x + 2 = 0


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


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


Either, 2x = 2        or, 2x ( 1 = 0


or,
2x = 21
or, 2x = 1


( 
x = 1
or, 2x = 20



( x = 0


( 
x = 0, 1   (Ans.)

Combined Questions of Chapters 11 and 13
eq \o((((((,Question(4) x + y + 2 + ........... is an arithmetic series whose common difference is d. The equation in terms of common difference d,  eq \f(\r(1 + d) + \r(1 ( d),\r(1 + d) ( \r(1 ( d))  = 2 +  eq \r(3)

a. 
From the arithmetic series, form an equation in terms of x and y.
2 
b. 
Using the given equation show that, d =  eq \f(1,2) 
4 

c. 
Find the sum of first 100 terms of the arithmetic series.
4 

Solution to the question no. 4 
eq \o((,a) 
We know, if the first term is a and common difference is d of an arithmetic series, the series is

 
a + (a + d) + (a + 2d) + ..........

(
a = x


a + d = y  or, d = y ( x ................ (1)


and
 a + 2d = 2


or,
x + 2(y ( x) = 2 [from (1)]


or,
(x + 2y ( 2 = 0


(
x ( 2y + 2 = 0 ................. (2) (Ans.)

eq \o((,b)  Given,  eq \f(\r(1 + d) + \r(1 ( d),\r(1 + d) ( \r(1 ( d)) = 2 +  eq \r(3)

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

[componendo-dividendo]


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

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

or,
 eq \f(1 + d,1 ( d) =  eq \f(9 + 6\r(3) + 3,1 + 2\r(3) + 3)  [squaring]


or,
 eq \f(1 + d,1 ( d)  =  eq \f(12 + 6\r(3),4 + 2\r(3))  =  eq \f(6 + 3\r(3),2 + \r(3)) 

or,
 eq \f(1 + d ( 1 + d,1 + d + 1 ( d) =  eq \f(6 + 3\r(3) ( 2 ( \r(3),6 + 3\r(3) + 2 + \r(3)) 
 

[componendo-dividendo]


or,
 eq \f(2d,2) =  eq \f(4 + 2\r(3),8 + 4\r(3)) 

or,
d =  eq \f(4 + 2\r(3),2(4 + 2\r(3))) 

(
d =  eq \f(1,2) (Shown)
eq \o((,c) 
From equation (1) we get,



y ( x = d 


or, y ( x =  eq \f(1,2) [from ‘b’]


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

Again, from equation (2) we get,


x ( 2 eq \b(x + \f(1,2)) + 2 = 0


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


or,
 (x = (1


( 
x = 1


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

So, the series, 
1 +  eq \f(3,2) + 2 + .............


First term, a = 1


Common difference, d =  eq \f(1,2) 

Number of terms, n = 100.


We know,

Sum of n terms, Sn =  eq \f(n,2) {2a + (n ( 1)d}

 (    "        "  100  "      S100 =  eq \f(100,2)   eq \b\bc\{(2.1 + (100 ( 1)\f(1,2)) 



= 50  eq \b\bc\{(2 + \f(99,2)) 


= 50 {2 + 49.5}



= 50 ( 51.5



= 2575 (Ans.)

Combined Questions of Chapters 5 and 13
eq \o((((((,Question(5) Among three consecutive numbers the double of the sum of one-fifth of first number and one-third of second number is 1 less than the third number.

a. 
If x is non-negative integer, find the three numbers in terms of x.
2 
b. 
Find the three numbers.
4 

c. 
If 1st number + 2nd number + 3rd number + ...... forms an arithmetic series, find the sum of first 50 terms and what is the 27th term?
4 

Solution to the question no. 5
eq \o((,a) 
x is non-negative integer,

1st number = 2x + 1

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

(
3rd number = (2x + 3) + 2 = 2x + 5

(
The three numbers in terms of x are (2x + 1), (2x + 3), (2x + 5) (Ans.)
eq \o((,b) 
From the stimulus,


one-fifth of first number =  eq \f(2x + 1,5) 

one-third of second number =  eq \f(2x + 3,3)
(
 According to the question, 



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


or,
2
 eq \b(\f(2x + 1,5) + \f(2x + 3,3)) = 2x + 4


or,
 eq \f(2x + 1,5)  +  eq \f(2x + 3,3) =  eq \f(2x + 4,2)  


or,
 eq \f(3(2x + 1) + 5(2x + 3),15) = x + 2


or,

3(2x + 1) + 5(2x +3) = 15(x + 2)


or,

6x + 3 + 10x + 15 = 15x + 30


or,
16x + 18 = 15x + 30


or,

16x ( 15x = 30 ( 18


(

x = 12


( 
1st number = 2 ( 12 + 1 = 24 + 1 = 25


( 
2nd number = 2 ( 12 + 3 = 24 + 3 = 27


( 
3rd number = 2 ( 12 + 5 = 24 + 5 = 29


( 
Three numbers are 25, 27, 29 (Ans.)
eq \o((,c) 
Arithmetic series, 25 + 27 + 29 + ................


First term, a = 25


Common difference, d = 27 ( 25 = 2


Number of terms, n = 50


We know,

Sum of n terms, Sn =  eq \f(n,2)  {2a + (n ( 1)d}

(  
   "     "   50    "  , S50 =  eq \f(50,2) {2 ( 25 + (50 ( 1) ( 2}



= 25 (50 + 49 ( 2)



= 25 (50 + 98)



= 25 ( 148



= 3700 


(Ans.)

We know, nth term  = a + (n ( 1)d


( 27th term  = 25 + (27 ( 1) ( 2



= 25 + 52



= 77 (Ans.)

Combined Questions of Chapters 6 and 12
eq \o((((((,Question(6) In (ABC, AC = BC and D is a point on BC. A, D are joined. Then (CAD = x(, (DAB = y(, (ACB = 40( and AD = AB.
a. 
Draw a figure according to the given information.
2 
b. 
Derive two equations in terms of x and y.
4 

c. 
Solve the system of equations obtained in part ‘b’ by the method of cross-multiplication and find (BAC.
4 

Solution to the question no. 6
eq \o((,a) The figure is drawn below:

[image: image5.wmf]
eq \o((,b) 
Given, (CAD = x(, (DAB = y( and (ACB = 40(
(
(BAC = (CAD + (DAB = x( + y(

In (ABC, AC = BC and thus (ABC = (BAC

(
(ABC = x( + y(

Now, in (ABC, (ABC + (BAC + (ACB = 180(

or,
(x + y) + (x + y) + 40 = 180


or,
2x + 2y = 180 ( 40


or,
2x + 2y = 140


or,
2(x + y) = 140


or,
x + y =  eq \f(140,2) 

(
x + y = 70 ............... (i)


Again, in (ABD, AB = AD and thus 


(ADB = (ABD


Since, (ABD = (ABC = x( + y(
(
(ADB = x( + y(

Now, in (ABD, (ABD + (ADB + (BAD = 180(

or,
(x + y) + (x + y) + y = 180


or,
2x + 3y = 180 ................... (ii)


So, the equations (i) and (ii) are the required equations in terms of x and y.
eq \o((,c) 
From ‘b’, we get, x + y = 70 



or,
x + y ( 70 = 0 .............. (iii)


and 2x + 3y = 180   


or, 
2x + 3y ( 180 = 0 .............. (iv)


Applying the method of cross-multiplication on equations (iii) and (iv) we get,

 eq \f(x,(180 ( 3 ( ((70)) =  eq \f(y,2 ( ((70) ( ((180)) =  eq \f(1,3 ( 2) 

or,
 eq \f(x,( 180 + 210) =  eq \f(y,( 140 + 180) =  eq \f(1,1) 

or,
 eq \f(x,30) =  eq \f(y,40) = 1

(
x = 30 and y = 40

(
(BAC = x( + y( = 30( + 40( = 70( (Ans.)
Combined Questions of Chapters 3 and 13
eq \o((((((,Question(7) An athlete runs regularly as the preperation for a marathon race. On the first day he ran 1000 m and from the second day he decided to run 100m more than that of the previous day.
a. 
Express the covered distance in the form of a series.
2 
b. 
At what day he will run 8000 m?
4 

c. 
Instead of running 100 m more if he runs 10% more than the previous day, how much distance he will cover in 5 days in km?
4 

Solution to the question no. 7
eq \o((,a) The covered distance in the form of a series:


1000 + (1000 + 100) + (1000 + 100 + 100) + ............

   
= 1000 + 1100 + 1200 + ......................... (Ans.)
eq \o((,b) Covered distance in the form of a series: 


1000 + 1100 + 1200 + ............


First term, a = 1000


Common difference, d = 1100 ( 1000 = 100

(
It is an arithmetic series.

Let, he will run 8000 m at the nth day.


We know, nth term = a + (n ( 1)d

(
a + (n ( 1)d = 8000


or,
1000 + (n ( 1)100 = 8000


or,
1000 + 100n ( 100 = 8000


or,
100n = 8000 ( 1000 + 100


or,
100n = 7100


or,
n =  eq \f(7100,100) 

(
n = 71


(
He will run 8000 m at the 71th day. (Ans.)
eq \o((,c) 
Covered distance in 1st day = 1000 m


If he runs 10% more than the previous day, the covered distance in 2nd day = (1000 + 10% of 1000) m

=  eq \b(1000 + \f(10,100) of 1000) m

= (1000 + 100) m

= 1100 m

Again, if he runs 10% more than the previous day, the covered distance in 3rd day 



= (1100 + 10% of 1100) m 



=  eq \b(1100 + \f(10,100) of 1100) m


= (1100 + 110) m


= 1210 m

In this case, the series of the covered distance:


1000 + 1100 + 1210 + ................


First term, a = 1000,


Common ratio, r =  eq \f(1100,1000) =  eq \f(11,10) > 1

(
The series is a geometric series.

Here, the total distane in 5 days is to be determined.

That is, n = 5


We know, sum of first n terms of a geometric series,

Sn =  eq \f(a(rn ( 1),r ( 1) , where r > 1


So, sum of first 5 terms of the series,
 


S5 = 5 ( 1) eq \f(1000, eq \f(11,10) ( 1) 
 



=   eq \f(1000 \b(\f(161051,100000) ( 1),\f(11 ( 10,10))  


=  eq \f(1000 \b(\f(161051 ( 100000,100000)),\f(1,10)) 


=  eq \f(1000 ( \f(61051,100000),\f(1,10))  =  eq \f(\f(61051,100),\f(1,10)) 


=  eq \f(61051,100) ( 10 


=  eq \f(61051,10) 

= 6105.1

(
He will run 6105.1 m or, 6.1051 km in 5 days. (Ans.)
Combined Questions of Chapters 2 and 3
eq \o((((((,Question(8) A = {x ( ( : logx(5x ( 6) = 2},

B = {x ( ( : ((x) = 0 and ((x) = x3 ( 6x2 + 11x ( 6}


and C = {1, 2, 3, 4, 5}
a. 
Express the set A by tabular method.
2 
b. 
Find P(B).
4 

c. 
Show that, (A(B) ( C = (A ( C) ( (B ( C)
4 

Solution to the question no. 8
eq \o((,a) 
Given, 


A = {x ( ( : logx(5x ( 6) = 2}


Here, logx(5x ( 6) = 2



or,
x2 = 5x ( 6



or,
x2 ( 5x + 6 = 0



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



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



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



( 
x = 3, 2


(
A = {2, 3}

eq \o((,b) 
Given, B = {x ( ( : ((x) = 0 


and ((x) = x3( 6x2+11x ( 6}


Now, ((x) = 0


and ((x) = x3 ( 6x2 + 11x ( 6

(
x3 ( 6x2 + 11x ( 6 = 0


or,
x3 ( x2 ( 5x2 + 5x + 6x ( 6 = 0


or,
x2(x ( 1) ( 5x(x ( 1) + 6(x ( 1) = 0


or,
(x ( 1) (x2 ( 5x + 6) = 0


or,
(x ( 1) (x2 ( 3x ( 2x + 6) = 0


or,
(x ( 1) {x(x ( 3) ( 2(x ( 3)} = 0


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

(
x = 1, 2, 3

(
B = {1, 2, 3}

(
P(B) = {{1, 2, 3}, {1, 2}, {1, 3}, {2, 3}, {1}, {2}, {3}, (}  

(Ans.)
eq \o((,c) 
From ‘a’, A = {2, 3}



From ‘b’, B = {1, 2, 3}



and given, C = {1, 2, 3, 4, 5}


Here, A ( B = {2,3} ( {1, 2, 3} 




= {2, 3}


Again, A ( C = {2, 3} ( {1, 2, 3, 4, 5}




= {1, 2, 3, 4, 5}


and B ( C = {1, 2, 3} ( {1, 2, 3, 4, 5}




= {1, 2, 3, 4, 5}

(
(A ( B) ( C 
= {2, 3} ( {1, 2, 3, 4, 5}




= {1, 2, 3, 4, 5}

(
(A ( C) ( (B ( C) = {1, 2, 3, 4, 5} ( {1, 2, 3, 4, 5}




= {1, 2, 3, 4, 5}

(
(A ( B) ( C = (A ( C) ( (B ( C)  (Shown)
Combined Questions of Chapters 2 and 5
eq \o((((((,Question(9) Demand and supply both depend on the price of product. Generally demand decreases when price hikes and supply decreases when demand decreases. Let, supply (S) and demand (D) depend on price x of product as follows: 

S(x) =  eq \f(3,2x + 1)  and D(x) =  eq \f(4,5x ( 1) 
a. 
S(0) ( S(1) = what?
2 
b. 
For which price, demand and supply will be equal?
4 

c. 
If S(x) + D(x) = 2, x = what?
4 

Solution to the question no. 9
eq \o((,a) 
Given, S(x) =  eq \f(3,2x + 1) 

(
S(0) =  eq \f(3,2 ( 0 + 1) =  eq \f(3,1) = 3


and S(1) =  eq \f(3,2 ( 1 + 1) =  eq \f(3,3) = 1

(

S(0) ( S(1) = 3 ( 1  


= 2  (Ans.)
eq \o((,b) 
If demand and supply be equal, S(x) = D(x)

That is,  eq \f(3,2x + 1) =  eq \f(4,5x ( 1) 

or,
3(5x ( 1) = 4(2x + 1)


or,
15x ( 3 = 8x + 4


or,
15x ( 8x = 4 + 3


or,
7x = 7


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

(
x = 1

(
Demand and supply will be equal when x = 1. (Ans.)
eq \o((,c) 

S(x) + D(x) = 2


or,
 eq \f(3,2x + 1) +  eq \f(4,5x ( 1) = 2


or,
 eq \f(3(5x ( 1) + 4(2x + 1),(2x + 1) (5x ( 1)) = 2


or,
 eq \f(15x ( 3 + 8x + 4,10x2 ( 2x + 5x ( 1) = 2


or,
 eq \f(23x + 1,10x2 + 3x ( 1) = 2


or,
23x + 1 = 2(10x2 + 3x ( 1)


or,
20x2 + 6x ( 2 = 23x + 1


or,
20x2 + 6x ( 23x ( 2 ( 1 = 0


or,
20x2 ( 17x ( 3 = 0


or,
20x2 ( 20x + 3x ( 3 = 0


or,
20x(x ( 1) + 3(x ( 1) = 0


or,
(x ( 1) (20x + 3) = 0


Either, x ( 1 = 0
    or, 20x + 3 = 0


(
x = 1
( 
x = (  eq \f(3,20)   [It is not acceptable because price can not be negative]
(
x ( (  eq \f(3,20) 
(
x = 1  (Ans.)
Combined Questions of Chapters 5 and 16
eq \o(((((((,Question(10) The lengths of parallel sides AD and of a trapezium ABCD are (x + 6) cm and (x + 2) cm respectively. Height CD is (x ( 2) cm and area is 40 sq. cm
a. 
Draw a rational figure of the trapezium. 
2 
b. 
Find the value of x.
4 

c. 
Find the length of AB.
4 

Solution to the question no.10
[image: image6.wmf]eq \o((,a) 
eq \o((,b) 
Area of trapezium region 


ABCD =  eq \f(1,2) ( CD ( (AD + BC) sq.  unit



=  eq \f(1,2) (x ( 2) {(x + 6) + (x + 2)} sq. cm



=  eq \f(1,2) (x ( 2) (2x + 8) sq.  cm



= (x ( 2) (x + 4) sq.  cm

Given, area of trapezium region ABCD = 40 sq.  cm


(
(x ( 2) (x + 4) = 40


or,
x2 + 4x ( 2x ( 8 = 40


or,
x2 + 2x ( 8 ( 40 = 0


or,
x2 + 2x ( 48 = 0


or,
x2 + 8x ( 6x ( 48 = 0


or,
x(x + 8) ( 6(x + 8) = 0


or,
(x + 8) (x ( 6) = 0


Either, x + 8 = 0
or, x ( 6 = 0


(
x = (8
(
x = 6



x = (8 is not acceptable because length can not be negative.
(
Required value of x is 6  (Ans.)
eq \o((,c) 

Since, x = 6

(

AD = (6 + 6) cm = 12 cm


BC = (6 + 2) cm = 8 cm

and CD = (6 ( 2) cm = 4 cm
[image: image7.wmf]


Draw BE(AD at B.
(

CD = BE = 4 cm and BC = ED = 8 cm

Again, AE = AD ( ED = 12 cm ( 8 cm = 4 cm

Now, in the right angled triangle ABE,


AB2 = BE2 + AE2 = (4)2 + (4)2



= 16 + 16




= 32


(
AB =  eq \r(32)  cm

or, AB

= 5.6568 cm

(
AB

= 5.66 cm (approx.)  (Ans.) 

Combined Questions of Chapters 5 and 6
eq \o(((((((,Question(11) The length of three sides of a right angled triangle can be expressed as three consecutive numbers.
a. 
Considering the length of one side as x cm, find the other two sides and represent the information with the help of a figure.
2 
b. 
Derive an equation in terms of x.
4 

c. 
Show that, only one triangle can be form with the help of the given information. Draw the triangle.
4 

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

Given, length of one side of right angled triangle = x cm
(
The lengths of other two sides will be (x + 1) cm and (x + 2) cm.

The information are represented with the help of a figure below:
[image: image8.wmf]
eq \o((,b) 
By using the Pythagorus theorem on the right angled triangle ABC, we get,

AC2 = AB2 + BC2

or,
(x + 2)2 = (x + 1)2 + (x)2 [from ‘a’]


or,
x2 + 4x + 4 = x2 + 2x + 1 + x2

or,
x2 + 4x + 4 = 2x2 + 2x + 1


or,
x2 ( 2x2 + 4x ( 2x + 4 ( 1 = 0


or,
(x2 + 2x + 3= 0


(
x2 ( 2x ( 3 = 0; this is the required equation of x. 

(Ans.)
eq \o((,c) 

From ‘b’, we get, 



x2 ( 2x ( 3 = 0


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


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


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


Either, x ( 3 = 0
  or, x + 1 = 0


(
x = 3
(
x = (1


Now, if x = (1, BC = (1 cm which is not acceptable because length can not be negative.
 
If x = 3, BC = 3 cm, AB = (3 + 1) cm = 4 cm and AC = (3 + 2) cm = 5 cm

[image: image9.wmf]

Since the value of x is only one so, only one triangle can be obtained from the given information. The triangle is drawn besides:
Combined Questions of Chapters 8 and 16
[image: image10.wmf]eq \o(((((((,Question(12) 

a. 
Draw circumcircle of the triangle ABC whose center lies at O.
2 
b. 
prove that, (BOC = 2(BAC.
4 

c. 
If the length of the perpendicular drawn from the center to the side BC is 3 cm, find the area of the sector BOC.
4 

Solution to the question no. 12
[image: image11.wmf]
eq \o((,a)

Thus the circle ABC with center at O is the circumcircle of the triangle ABC. 

[image: image12.wmf]eq \o((,b) 


In the figure, ABC is a circle with center O and the angle at the circle (BAC and the angle at the center (BOC standing on the same minor arc BC of the circle ABC. It is required to prove that, (BOC = 2(BAC


Construction: Let, the line segment AC does not pass through the origin. Draw a ray AD through the point A which passes through the origin.
	Proof: Steps
	Justification

	(1) In ΔAOB, exterior angle (BOD = (BAO + (ABO
	[exterior angle is equal to the sum of opposite interior angles]

	(2) In ΔAOB, OA = OB 
	[radius of same circle]

	Therefore, (BAO = (ABO
	

	(3) From steps (1) and (2), 

(BOD = 2(BAO.
	[adjacent angles of base of an isosceles triangle are equal]

	(4) Similarly, from ΔAOC, 


(COD = 2 (CAO
	

	(5) From steps (3) and (4),
	

	
(BOD +(COD =  2(BAO + 2(CAO
	

	That is, (BOC = 2(BAC.  (Proved)


[image: image13.wmf]eq \o((,c) 



We know, the perpendicular drawn from the centre of a circle to a chord bisects the chord.

In the figure, the perpendicular OP drawn from the centre of a circle O to the chord BC bisects the chord at P.

( 
BP = eq \f(1,2) BC

 
Given, BC = 8 cm

( 
BP =  eq \f(1,2) .8 cm = 4 cm

and OP = 3 cm

Now, applying the theorem of the Pythagorus on ΔOBP,


OB2 = OP2 + BP2

or,
OB =  eq \r((3)2 + (4)2)  =  eq \r(9 + 16)  =  eq \r(25)  = 5 cm
(
Radius of the circle, OB = r = 5 cm

Given, (BAC = 60(

We know,
(
(BOC = 2(BAC
[from ‘b’]


or,
(BOC = 2 ( 60(

or,
(BOC = 120(

Now,

Area of the sector BOC 
=  eq \f((,360() ( (r2



=  eq \f(120(,360() ( ((5)2



= eq \f(120,360) ( 3.1416 ( 25




= 26.18 sq.  cm (Ans.)

Combined Questions of Chapters 8 and 15
eq \o(((((((,Question(13) 

a. 
Find the value of the angle (x.
2 
b. 
Using pencil and compas construct a parallelogram with given angle (x and the area of the bounded region equal to that of thequadrilateral region ABCD. (Symbol and description of construction are must)
4 

c. 
Prove that, the vertices of the quadrilateral ABCD are concyclic.
4 

Solution to the question no. 13
eq \o((,a) 
We know, sum of angles of a quadrilateral is 360(.
( 
x + 90( + 2x + 90( = 360(

or,
3x +180( = 360(

or,
3x = 180(

or,
x =  eq \f(180(,3)   


( x = 60( 


( Required value is 60(
eq \o((,b) 


Given, ABCD is a quadrilateral and (x = 60( is a definite angle. A parallelogram is to be constructed with given angle (x = 60( and the area of the bounded region equal to that of the quadrilateral region ABCD.

Description of construction: Join B, D. Draw CE || DB through C. Let, CE intersects the side AB produced section at E. Find the mid point G of the line segment AE. Draw (GAK equal to (x = 60( at A of the line segment AG. Draw KH || AG through G and let it intersects AK and GH at K and H respectively. Thus, AGHK is the required parallelogram. 



eq \o((,c)

Let, in quadrilateral ABCD, (DAB + (BCD = two right angles. It is required to prove that, the points A, B, C, D are concyclic.

Construction: Since the points D, A, B are not collinear so, one and only one circle can be drawn through the points. Let, the circle intersects the line segment DC at E. Join B, E.
	
Proof: Steps
	Justification

	
According to the construction ABED is a cyclic quadrilateral.

So, (DAB + (BED = two right angles

But, (DAB + (BCD = two right angles
( 
(BED = (BCD


But it is impossible because in ΔBCE, exterior (BED> opposite interior (DCB


So, the points E and C can not be different. The point E will coincide with the point C.

Therefore the points A, B, C, D are concyclic. (Proved)
	[the sum of the two opposite angles of a quadrilateral inscribed in a circle is two right angles.]

[Given that]

[exterior angle is greater than any opposite interior angle]


Combined Questions of Chapters 6 and 7
eq \o(((((((,Question(14) The lengths of sides of a triangle are 4.6 cm, 4.1 cm and 3.3 cm respectively and the interior angles are 60( and 45(.

a. 
Determine the semi-perimeter of the triangle.
2 
b. 
Draw a triangle whose two angles are equal to the given angles and perimeter is equal to the semi-perimeter of the given triangle.
4 

c.
In (ABC, the bisectors of the angles 60( and 45( intersects at O, prove that, (BOC = 90( +  eq \f(1,2) (A.
4 

Solution to the question no. 14
eq \o((,a) 
Given,

lengths of sides of a triangle are 4.6 cm, 4.1 cm and 3.3 cm respectively
( 
Perimeter = (4.6 + 4.1 + 3.3) cm 




= 12 cm

Semi-perimeter, s =  eq \f(12,2) = 6 cm
eq \o((,b) 
A triangle is to be drawn whose two angles are equal to the given angles and perimeter is equal to the semi-perimeter of the given triangle.




Let, perimeter of a triangle p and base adjacent angles (x and (y be given. The triangle is to be constructed.
Description of construction
(1) 
Cut DE = p from any ray DF. Draw (x = (EDL and (y = (DEM at D and E respectively in the same side of the line segment DE.
(2) 
Draw bisectors DG and EH of the angles. 
(3) 
Let, the rays DG and EH intersect mutually at N. Draw (NDE = (DNO and (NED = (ENM.
(4) 
The rays NO and NM intersects the line segment DE at O and M respectively. 


Thus, ΔNMO is the required triangle. 

eq \o((,c) 


Here, (ABC = 60( and (ACB = 45(
( 
The bisectors BO and CO of the angles 60( and 45( intersects at O.

It is required to prove that, (BOC = 90( +  eq \f(1,2)  (A


Proof: We know, sum of three angles of a triangle is two right angles.
(
In ΔABC, (A + (B + (C = 180(

or, 
(A + 60( + 45( = 180(

or, (A 
= 180( ( (60( + 45()


or, (A
= 180( ( 105(
(
(A = 75(
( 
 eq \f(1,2) (A =  eq \f(75(,2) = 37.5(

Again, in ΔBOC (

 eq \f(1,2) (B + (BOC +  eq \f(1,2) (C = 180(

or, (BOC 
= 180( (  eq \f(1,2)  (B (  eq \f(1,2)  (C



= 180( (  eq \f(1,2) ((B + (C)



= 180( (  eq \f(1,2)  (60( + 45()



= 180( (  eq \f(1,2) ( 105(


= 180( ( 52.5(


= 127.5(


= 90( + 37.5(

( (BOC = 90( +  eq \f(1,2) (A 

(Proved)

Combined Questions of Chapters 8 and 16
eq \o(((((((,Question(15) In the figure ABCD is a quadrilateral.
a. 
Find the area of the triangle ABC.
2 
b. 
A cylinder with total surface area 58.5 sq. m is formed on the circle with area equal to that of the quadrilateral ABCD. Find the height of the cylinder.
4 

c. 
If the quadrilateral ABCD is an incribed quadrilateral in a circle with center at O and its diagonals AC and BD intersect mutually at E, (AOB + (COD = 2(AEB = 2(CED.
4 

Solution to the question no. 15
eq \o((,a) 
Here,


Semi-perimeter of ΔABC, s =  eq \f(5 + 6 + 3,2) m = 7 m
(
Area of ΔABC =  eq \r(7(7 ( 5)(7 ( 6)(7 ( 3)) sq. m



= 7.48 sq. m 

eq \o((,b) 
Semi-perimeter of ΔACD s =  eq \f(5 + 4 + 2,2) m = 5.5 m
( 
Area of ΔACD 


=  eq \r(5.5(5.5 ( 5) (5.5 ( 4) (5.5 ( 2))  sq. m

= 3.8 sq. m
( 
Area of quadrilateral ABCD = (7.48 + 3.8) sq. m


= 11.28 sq. m

Here, area of base of the cylinder = Area of quadrilateral ABCD = 11.28 sq. m

Let, height of cylinder = h m and radius of base = r m

We know, area of circle = (r2
 



( (r2  = 11.28



   ( r =  eq \r(\f(11.28,()) = 1.89 m

We know,

Total surface area of the cylinder = 2(r(r + h) sq. m

According to the question, 2(r (r + h) = 58.8


or, 2( ( 1.89 (1.89 + h) = 58.8 [( r = 1.89 m]


or, 1.89 + h =  eq \f(58.8,2( ( 1.89)

or, 1.89 + h =  eq \f(58.8,11.87)

or, 1.89 + h = 4.95


or, h =4.95 ( 1.89


( h = 3.06 

( 
Required height of the cylinder is 3.06 m.


eq \o((,c) 


The quadrilateral ABCD is an incribed quadrilateral in a circle with center at O and its diagonals AC and BD intersects mutually at E.

It is required to prove that, (AOB + (COD = 2(AEB = 2(CED


Proof: We know, the angle subtended by the same arc at the centre is double of the angle subtended by it at any point on the remaining part of the circle.
· On the same arc AB,

 Angle at the center (AOC = 2(ACB ............... (i)

· 
Again, on the same arc CD,

 
Angle at the center (COD = 2 (CBD ............. (ii)


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

(AOC + (COD = 2(ACB + 2(CBD ............ (iii)

 
Now, in ΔBCE, exterior angle is (AEB and opposite interior angles are (ECB and (CBE

(
(AEB = (ECB + (CBE


or,
(AEB = (ACB + (CBD


or,
2(AEB = 2(ACB + 2(CBD


or,
2(AEB = (AOC + (COD [from equation (iii)]

(
(AOC + (COD = 2(AEB


Again, AC and BD intersects mutually at E.
( 
(AEB = opposite (CED


or,
2(AEB = 2(CED

or,
(AOC + (COD = 2(CED

(
(AOC + (COD = 2(AEB = 2(CED (Proved)
Combined Questions of Chapters 15 and 16
eq \o(((((((,Question(16) ABCD is a vegetable garden. To construct a path of equal breadth for nursing the garden 15200 bricks of size 25 ( 12.5 sq. cm are required. After constructing the path a chilli tree is planted at any point P.

a. 
Determine the area of the path.
2 
b. 
Prove in the geometrial method that, 


Δ region PAB + Δ region PCD =  eq \f(1,2) (rectangular region ABCD)
4 

c. 
How much glass in sq. m is needed to construct a green house (rectangular solid) of height 5 m on the garden with path?
4 

Solution to the question no. 16
eq \o((,a) 
Area of bricks required to construct the path  


= 25 ( 12.5 sq.  cm

= 25 ( 12.5 ( 10(4 sq.  m

= 0.03125 sq. m

Number of total bricks 
= 15,200
( 
Area of path = (0.3125 ( 15,200) sq. m


= 475 sq. m
eq \o((,b) 
In the figure, P is any point in the rectangle ABCD.

Join P, A; P, B; P, C; P, D.

It is required to prove that,

Δ region PAB + Δ region PCD =  eq \f(1,2) ( rectangular region ABCD)


Construction: Draw EF || AB through the point P which intersects AD and BC at E and F respectively.


Proof: We know, rectangle is one kind of parallelogram. 


That is, consider ABCD is a parallelogram.
( 
EF || AB and AE || BF


Here, Δ region PAB and parallelogram region ABEF lie on the same base AB and between same parallel lines AB and EF.
( 
Δ region PAB =  eq \f(1,2)  parallelogram region ABEF .... (i)


Again, Δ region PCD and parallelogram region CDEF lie on the same base CD and between same parallel lines CD and EF.
( 
Δregion PCD =  eq \f(1,2)  parallelogram region CDEF....... (ii)


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

Δ region PAB + Δ region PCD 


= eq \f(1,2) parallelogram region ABEF +  eq \f(1,2)  parallelogram region CDEF


=  eq \f(1,2) (parallelogram region ABEF + parallelogram region CDEF)


=  eq \f(1,2)  parallelogram region ABCD

( Δ region PAB + Δ region PCD =  eq \f(1,2) ( rectangular region ABCD) 


(Proved)
eq \o((,c) 
Let, breadth of path = x m
( 
Length of garden with path = (50 + 2x) m

Breadth of garden with path = (40 + 2x) m

Area of garden with path = (50 + 2x) (40 + 2x) sq. m

Here, area of garden = 50 ( 40 sq. m


= 2000 sq. m

Area of path = 475 sq. m
( 
Area of garden with path = (2000 + 475) sq. m


= 2475 sq. m

According to the question, 


(50 + 2x) (40 + 2x) = 2475


or,
2000 + 100x + 80x + 4x2 = 2475


or,
4x2 + 180x + 2000 ( 2475 = 0


or,
4x2 + 180x ( 475 = 0


or,
4x2 ( 10x + 190x ( 475 = 0


or,
2x(2x ( 5) + 95 (2x ( 5) = 0


or,
(2x ( 5) (2x + 95) = 0


Either, 2x ( 5 = 0  or, 2x + 95 = 0


(
x =  eq \f(5,2)   
( x = (  eq \f(95,2) is not acceptable because breadth can not be negative.

or,
x = 2.5.
( 
Breadth of path = 2.5 m
( 
Length of garden with path = (50 + 2 ( 2.5) m


= (50 + 5) m 

= 55 m

Breadth of garden with path = (40 + 2 ( 2.5) m


= (40 + 5) 

m = 45 m
 
Given, height of the green house = 5 m
( 
The green house is a rectangular solid and it is made of glass.

Total surface area of the rectangular solid 

= 2(55 ( 45 + 45 ( 5 + 5 ( 55) sq. m


= 5950 sq. m

Glass required for the green house 

= Total surface area ( Area of garden with path

= (5950 ( 2475) sq. m

= 3,475 sq. m
( 
Glass required for the green house is 3475 sq. m. 

Combined Questions of Chapters 8 and 16
eq \o(((((((,Question(17) Length of each side of an equilateral triangle is 4 cm.
a. 
Draw the triangle.
2 
b. 
Draw the circumcircle of the triangle.
4 

c. 
Find the unoccupied portion of the circumcircle.
4 

Solution to the question no. 17
eq \o((,a) 
The equilateral triangle with side 4 cm is as follows:

eq \o((,b) Perticular enunciation: ABC is an equilateral triangle. Circumcircle of the triangle is to be drawn. That is, a circle is to be drawn which passes through the vertices A, B and C of the triangle. 



Description of construction:

(1)

Draw perpendicular bisectors EM and FN of the line segment AB and AC respectively. Let, they intersect mutually at O.
(2)

Join A, O. Draw a circle taking radius OA with center at O. Then, the circle will pass through the points A, B and C and the circle is the required circumcircle of the triangle ABC.
eq \o((,c) 


Given, AB = BC = CA = 4 cm. Extend AO upto the point D and join O, C.
( 
BD =  eq \f(1,2) BC 


=  eq \f(1,2)  ( 4 cm = 2 cm

In (AOB and (BOC, OB is common side

AB = BC, OB = OC [radius of same circle]

(  (AOB ( (BOC


So, (ABO = (OBC


That is, OB is bisector of (ABC
(
(OBD =  eq \f(1,2) (ABC =  eq \f(1,2)  ( 60( = 30(

Now, in the right angled triangle OBD,


 cos(OBD =  eq \f(BD,OB) 

or,
cos30( =  eq \f(2,OB) 

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

or,
OB =  eq \f(4,)

(
Radius of the circumcircle, r = OB =  eq \f(4,)
 cm
(
Area of the circumcircle = (r2 sq.  cm




= (  eq \b(\f(4,\r(3)))2  sq.  cm




=  eq \f(16(,3)  sq.  cm

Again, area of the equilateral triangle 


ABC =  eq \f(,4) 
AB2 sq.  cm

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

= 4 eq \r(3)  sq.  cm
(
Unoccupied portion of the circumcircle 





=  eq \b(\f(16(,3) ( 4\r(3)) sq.  cm




= 9.8269 sq.  cm




= 9.827 sq.  cm (approx.)


Ans. 9.827 sq.  cm (approx.)

Combined Questions of Chapters 9 and 10
eq \o(((((((,Question(18) A pole of 12 m long breaks without complete separation at the height of h m and makes an angle ( with the ground at a distance 7 m from the foot.

a. 
Express the height h in terms of (.
2 
b. 
Show that,  eq \f(cos(,1 + sin() =  eq \f(7,12)
4 

c. 
Find the value of (.
4 

Solution to the question no. 18
eq \o((,a)



In the figure, from ΔABC,


tan( =  eq \f(AC,BC)

or, tan( =  eq \f(h,7)
(
h = 7tan( ................. (1)

( 
It is the required expression. 
eq \o((,b) 
Again, from ΔABC,


sin( =  eq \f(AC,AB)

or,
sin( =  eq \f(h,12 ( h) [( total length of pole is 12 m]


or,
h = (12 ( h) sin(

or,
h = 12sin( ( hsin(

or,
h + hsin( = 12sin(

or,
h(1 + sin() = 12sin(
(
h =  eq \f(12sin(,1 + sin() ................. (2)



From equations (1) and (2), we get,

7tan( =  eq \f(12 sin(,1 + sin()

or,
 eq \f(7sin(,cos() =  eq \f(12sin(,1 + sin()
  eq \b\bc\[(( tan( = \f(sin(,cos())

or,
 eq \f(7,12) =  eq \f(cos(,1 + sin() [Here sin( ( 0 because the top of the broken part is at a distance of 7 m]

(
 eq \f(cos(,1 + sin() =  eq \f(7,12)  (Shown)
eq \o((,c) 
We get,
  eq \f(cos(,1 + sin() =  eq \f(7,12)

or,
 eq \f(cos2(,(1 + sin()2) =  eq \f(49,144) [squaring]


or,
 eq \f(1 ( sin2(,(1 + sin()2) =  eq \f(49,144)     [ (sin2( + cos2( = 1]


or,
 eq \f((1 + sin() (1 ( sin(),(1 + sin()2) =  eq \f(49,144)  

or,
 eq \f(1 ( sin(,1 + sin() =  eq \f(49,144)

or,
144 ( 144sin( = 49 + 49sin(

or,
144 ( 49 = (144 + 49)sin(

or,
193sin( = 95


or,
sin( =  eq \f(95,193) 

or,
sin( = 0.49 ( 0.5 =  eq \f(1,2) 

or,
sin( ( sin30(  eq \b\bc\[(( sin30( = \f(1,2)) 

(
( ( 30(
Combined Questions of Chapters 5 and 9
eq \o(((((((,Question(19)
a. 
Find the value of x.
2 
b. 
Find the value of  eq \f(1 ( tan2C,1 + tan2C) and show that, it is equal to cosB.
4 

c. 
Prove that, b.cosC + c.cosB = a
4 

Solution to the question no. 19
eq \o((,a) 
Here, (BAC = (A = 90(

We know, sum of three angles is 180(
( (A + (B + (C = 180(

or,
90( + 2x + x = 180(

or,
3x = 90(
( x = 30(
eq \o((,b) 
From ‘a’, we get, x = 30(

(
(C = 30(

and
(B = 30( ( 2 = 60(

Again, tan 30( =  eq \f(1,\r(3))

Given expression =  eq \f(1 ( tan2C,1 + tan2C) =  eq \f(1 ( tan230(,1 + tan230()


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


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



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

Again, cosB = cos60( 

=  eq \f(1,2) 

So,  eq \f(1 ( tan2C,1 + tan2C) = cosB =  eq \f(1,2) 


(Shown)
eq \o((,c) 
It is required to prove that, b.cosC + c.cosB = a


From ΔABC, sinC =  eq \f(AB,BC)

or,
sin30( =  eq \f(c,8)

(
c = 8sin30( = 8 (  eq \f(1,2) = 4  eq \b\bc\[(( sin 30( = \f(1,2)) 
     Again,
cosC =  eq \f(AC,BC)

or,
cos30( =  eq \f(b,8)

(
b = 8 ( cos 30( = 8 ( eq \f(\r(3),2) = 4 eq \r(3) eq \b\bc\[(( cos 30( = \f(\r(3),2))
  
Again,

cosC = cos30( =  eq \f(\r(3),2)


cosB = cos60( =  eq \f(1,2) 

L. S. = b.cosC + c.cosB



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


= 2 ( 3 + 2



= 8


R. S. = a = 8.


So, b.cosC + c.cosB = a. 


(Proved)

Combined Questions of Chapters 6 and 9
eq \o(((((((,Question(20) In right angled (ABC, (B = one right angle, AB = 8 cm and BC = 6 cm.
a. 
Find the length of hypotenuse.
2 
b. 
If (ACB = (, show that, (tan( + sec()2 =  eq \f(1 + sin(,1 ( sin() 
4 

c. 
If D is the midpoint of AC, prove that, BD =  eq \f(1,2) AC.
4 

Solution to the question no. 20
eq \o((,a) 


In right angled (ABC, (B = one right angle
(
AC is hypotenuse. According to the Pythagorus theorem,

AC2 = AB2 + BC2 = 82 + 62


= 64 + 36 = 100


(
AC = 10 cm

So, the length of hypotenuse is 10 cm.
eq \o((,b) 
From ‘a’, AB = 8 cm and BC = 6 cm

Given, (ACB = (

Opposite side of the angle (, AB = 8 cm 


and adjacent side, BC = 6 cm
(
tan( =  eq \f(AB,BC) =  eq \f(8,6) =  eq \f(4,3) 

So, sin( =  eq \f(8,10) =  eq \f(4,5) 

and   cos( =  eq \f(6,10) =  eq \f(3,5) 

L. S. = (tan( + sec()2 =  eq \b(tan( + \f(1,cos())2 



=  eq \b(\f(4,3) + \f(1,\f(3,5)))2  =  eq \b(\f(4,3) + \f(5,3))2 



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


and R. S. =  eq \f(1 + sin(,1 ( sin()  
=  eq \f(1 + \f(4,5),1 ( \f(4,5)) 



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






=   eq \f(9,5) (  eq \f(5,1)  




= 9 = L. S.
(
(tan( + sec()2 =  eq \f(1 + sin(,1 ( sin()   (Shown)
eq \o((,c) 

Construction: Take midpoint E of AB. Join D, E and B, D.
	Proof: Steps
	Justification

	(1)

In (ABC, E and D are midpoints of AB and AC.
(
DE || BC
	[according to the coinstruction and supposition]

[(The line segment joining the mid-points of any two sides of a triangle is parallel to the third side and in length it is half.]

	(
(AED = corresponding (EBC 


= one right angle
	

	(2)

Now, in (AED and (BED,

AE = BE


DE = DE
	[E is midpoint AB]

[common side]

	
and included (AED = included (BED


So, (AED ( (BED

(
AD = BD
	[( every angle is right angle]

	(3)But, AD =  eq \f(1,2) AC

(
BD =  eq \f(1,2) AC  (Proved)
	[D is midpoint AC]


Combined Questions of Chapters 3 and 16
eq \o(((((((,Question(21) Length, breadth and height of a rectangular metalic bar are x, y and z unit. As the result of increasing of temperature the dimensions of the rectangular solid are increased by 1%.
a. 
Find the length of one diagonal of the rectangular solid and show by drawing a figure.
2 
b. 
Find the length of diagonal of a square region whose area is equal to the total surface area of the solid.
4 

c. 
After 5 minutes what is the percentage of increment of volume of the metalic bar?
4 

Solution to the question no.21
eq \o((,a) 
Given,



Length of the rectangular solid, a = x unit,


breadth, b = y unit and height, c = z unit


(
The length of one diagonal of the rectangular solid, d =  eq \r(a2 + b2 + c2) 





=  eq \r(x2 + y2 + z2)  unit


Figure is as follows Ñ 


eq \o((,b) 
From the figure of ‘a’,

There are 6 faces of the rectangular solid where opposite faces are of equal area.


Total surface area of the rectangular solid


= 2(area of the face ABCD + area of the face ABGH + area of the face BCFG)


= 2(AB ( AD + AB ( AH + BC ( BG)


= 2(xy + xz + yz)


= 2(xy + yz + zx) sq. unit

According to the condition, 


area of the square = 2(xy + yz + zx) sq. unit


Length of side of the square is a unit, 


Area = a2

(
a2 = 2(xy + yz + zx)


(
a =  eq \r(2(xy + yz + zx))  [squaring]

We know, 


length of diagonal of a square region =  eq \r(2) a unit




=  eq \r(2) (  eq \r(2(xy + yz + zx))  unit




= 2 (  eq \r((xy + yz + zx))  unit

Ans. Length of diagonal is 2 eq \r((xy + yz + zx))  unit

eq \o((,c) 
Given,



Original length of the rectangular solid, P = x unit



Rate of increment of length, r = 1%



and time, n = 5 minutes

(
New length, C = P(1 + r)n unit




= x(1 + 1%)5  





= x(1 + 0.01)5 





= x(1.01)5       





= 1.051x unit

That is, after 5 minutes the length of the metalic bar is 1.051 x unit

Similarly, after 5 minutes the breadth of the metalic bar is 1.051 y unit


and after 5 minutes the height of the metalic bar is 1.051 z unit
(
After 5 minutes the volume of the metalic bar



= (1.051x ( 1.051y ( 1.051z) cubic unit



= 1.161 xyz cubic unit

Increment of volume = (1.161xyz ( xyz) cubic unit



= 0.161 xyz cubic unit
(

Percentage of increment of volume of the metalic bar =  eq \f(0.161 xyz,xyz) ( 100%





= 16.1%


Ans. 16.1%








































































































































































































































































































































Creative Questions with Solutions of Combined Chapter
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4 m





5 m





3 m





6 m





5 cm





3 cm





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 fulfill 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 come 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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