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Answer to the question no. 1
eq \o((,a) Given, B = {x : x ( ( and x2 ( 25, x3 < 130}
when x = 5, then x2 = 25 ( 25, x3 = 125 < 130

Therefore, B = {5} (Ans.)
eq \o((,b) Given,
A
= {x : x ( ( and 1 < x < 4}


= {2, 3}


and
C
= {5, 7}

From 'a' =
B 
= {5}

Now, B ( C
= {5} ( {5, 7}




= {5, 7}

and
A ( (B ( C) 
= {2, 3} ( {5, 7}



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

Again,
A ( B
= {2, 3} ( {5}



= {(2, 5) ( (3, 5)}

and
A ( C
= {2, 3} ( {5, 7}



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

( (A ( B) ( (A ( C) = {(2, 5), (2, 7), (3, 5), (3, 7)}

( A ( (B ( C) = (A ( B) ( (A ( C) (Shown)
eq \o((,c) Here, f(x) = eq \f(1,x ( 3)
For x ( 3 = 0  i.e.  x = 3 f(x) will be undefined

( For all real numbers except x = 5, the real values of f(x)  will be obtained

( Dom f(x) = ( ( {3} (Ans.)

Let, x1, x2 ( Dom f
f(x) will be one-one if and only if f(x1) = f(x2) for which x1 = x2
(
eq \f(1,x1 ( 3) = eq \f(1,x2 ( 3)
or,
x2 ( 3 = x1 ( 3

(
x1 = x2 

Hence. F is a one-one fuction.
Answer to the question no. 2
eq \o((,a) 2 + 4 + 8 + 16 + .....
Here, the series is a infinite series and first term, a = 2

Common ratio, r = 2 > 1

Hence, the sum of the series is not exist. 
eq \o((,b) If x = 1, then the given series,

eq \f(1,8.1 + 1) + eq \f(1,(8.1 + 1)2) + eq \f(1,(8.1 + 1)3) + .......

= eq \f(1,9) + eq \f(1,92) + eq \f(1,93) + .........  (Ans.) 

Here, 
first term, a = eq \f(1,9) < 1 


common ratio, r = eq \f(1,9)
( Sum of 10 term, s10
= eq \f(\f(1,9) \b\bc\{(1 ( \b(\f(1,9))\s\up5(10)),1 ( \f(1,9))



= eq \f(\f(1,9) \b\bc\{(\f(910 ( 1,910)),\f(9 ( 1,9)) 




= eq \f(910 ( 1,8 ( 910)  (Ans.)
eq \o((,c) First term of the given series, a =  eq \f(1,8x + 1) and common ratio, 


r =  eq \f(1,(8x + 1)2) (  eq \f(1,8x + 1) =  eq \f(1,8x + 1) 
Sum of the given infinite series will exist if | r | < 1 

That is, |  eq \f(1,8x + 1) | < 1 or, – 1 <  eq \f(1,8x + 1)  < 1 

Now, – 1 <  eq \f(1,8x + 1) 
or,  eq \f(1,– 1) > 8x + 1 [by making inverse] 

or, – 1 – 1 > 8x + 1 – 1 [adding (–1) on both sides]

or, – 2 > 8x 

or, –  eq \f(1,4) > x [multiplying both sides by  eq \f(1,8)] 

( x < –  eq \f(1,4) 
Again,  eq \f(1,8x + 1)  < 1 

or, 8x + 1 > 1 

or, 8x > 1 – 1 [adding (–1) on both sides] 

or, 8x > 0 

( x > 0 

( The required condition : x < –  eq \f(1,4)  or x > 0. (Ans.) 

S( =  eq \f(a,1 – r)  +   1,8x + 1)  eq \f(, 1 –  eq \f(1,8x + 1) ) 
 = 1,8x + 1)  eq \f(,   eq \f(8x,8x + 1) ) 


=  eq \f(1,8x + 1) (  eq \f(8x + 1,8x) =  eq \f(1,8x) (Ans.) 
Answer to the question no. 3
eq \o((,a)
Given, a2 + b2 = 11ab

or,
(a ( b)2 + 2ab = 11ab


or,
(a ( b)2 = 9ab


or,
eq \b(\f(a ( b,3))\s\up5(2) = ab


or,
logkeq \b(\f(a ( b,3))\s\up5(2) = logkab


or,
2logk eq \f(a ( b,3) = logkab (Shown)
eq \o((,b)
Given, a3 – x b7x = a7 + x b5x

or,
 eq \f(b7x,b5x) =  eq \f(a7+x,a3(x)   [dividing both sides by a3(x.b5x]


or,
b7x ( 5x = a7 + x ( 3 + x

or,
b2x = a4 + 2x


or,
b2x = a4·a2x

or,
 eq \f(b2x,a2x) = a4    [dividing both sides by a2x]


or,
logk  eq \f(b2x,a2x) = logka4  [taking logk in both sides]

or,
logk  eq \b(\f(b,a))2x = logka4
or,
2x logk  eq  \b(\f(b,a)) = 4 logka


(
xlogk  eq  \b(\f(b,a)) = 2 logka  (Shown)
eq \o((,c) Given,
a2 ( 2 = eq 2\s\up5(\f(2,3)) + eq 2\s\up5((\f(2,3))

or,
a2
= eq \b(2\s\up7(\f(1,3)))\s\up10(2) + eq \b(2\s\up7((\f(1,3)))\s\up10(2) + 2.eq 2\s\up5(\f(1,3)). eq 2\s\up5((\f(1,3))



= eq \b(2\s\up7(\f(1,3))  + 2\s\up7((\f(1,3)))\s\up10(2) 


(
a
= eq 2\s\up5(\f(1,3)) + eq 2\s\up5((\f(1,3)) 

or,
a3 = 1,3)) eq \b\bc(2 + 2  eq \s\up5(– \f(1,3)))3 
 [ taking cube on both sides ]

or,
a3 = 1,3)) eq \b\bc(2)3 
+ – \f(1,3)) eq \b\bc(2)3 
+ 3. 2 eq \s\up5(\f(1,3)). 2  eq \s\up5(– \f(1,3)) 1,3)) eq \b\bc(2 + 2  eq \s\up5(– \f(1,3)))

[( (x + y)3 = x3 + y3 + 3xy (x + y) ]

or,
a3 = 21 + 2– 1 + 3 . 20 . a 1,3)) eq \b\bc\[(( 2 . 2  eq \s\up5(– \f(1,3)) = 2 eq \s\up5(\f(1,3))  eq \s\up5(– \f(1,3)) = 2( and 2 eq \s\up5(\f(1,3)) + 2 eq \s\up5(– \f(1,3)) = ()
 
or,
a3 = 2 +  eq \f(1,2) + 3a

or,
a3 =  eq \f(4 + 1 + 6a,2) 
or,
2a3 = 4 + 1 + 6a

(
2a3 – 6a = 5 (Shown)

Answer to the question no. 4
eq \o((,a) The equation passing through (5, 3) and (2, (2) is

eq \f(y ( 3,3 + 2) = eq \f(x ( 5,5 ( 2)
or,
eq \f(y ( 3,5) = eq \f(x ( 5,3)
or,
5x ( 25 = 3y ( 9

or,
5x ( 3y = 16 (Ans.)
eq \o((,b) A parallelogram is drawn by plotting the points A (1, 1), B (4, 4), C (4, 8) and D (1, 5) on xy plane.
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Length of the side AB =  eq \r((1 – 4)2 + (1 – 4)2) 


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


Length of the side DC =  eq \r((1 – 4)2 + (5 – 8)2) 


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


Length of the side AD =  eq \r((1 –1)2 + (1 – 5)2 )


=  eq \r(02 + ((4)2)  = 4 unit


and length of the side BC =  eq \r((4 – 4)2 + (4 –8)2) 


=  eq \r(02 + ((4)2)  = 4 unit 


Again, length of the diagonal AC =  eq \r((1 – 4)2 + (1 – 8)2) 


=  eq \r(((3)2 + ((7)2) 


=  eq \r(9 + 49)  =  eq \r(58)  unit

and length of the diagonal BD =  eq \r((4 –1)2 + (4 –5)2) 


=  eq \r(32 + ((1)2) =  eq \r(10) unit


Here, AB = DC and AD = BC; 

But, diagonal AC ( diagonal BD.


( The four points A, B, C, D are the vertices of a parallelogram. (Shown)

Determination of the area of parallelogram:

Now, half of the perimeter of (ABD



=  eq \f(AB + AD + BD,2) unit



=  eq \f((3 \r(2) + 4 + \r(10)),2) = 5.70 unit


( Area of (ABD


=  eq \r(5.70 (5.70 – 3\r(2)) (5.70 – 4) (5.70 – \r(10))) sq. unit

=  eq \r(5.70 (1.457) (1.70) (2.538)) sq. unit


=  eq \r(35.832) sq. unit = 5.986 sq. unit (approx.)

( Area of the parallelogram = 2 ( Area of the (ABD


= 2 ( 5.986 sq. unit (approx.)



= 11.972 sq. unit (approx.) (Ans.)

Alternative Solution: 


Area of the parallelogram ABCD

                   =  eq \f(1,2)  eq \b\bc\|(\s(1,1)    \a(4,4)    \a(4,8,)    \a(1,5)    \a(1,1)) sq. unit



=  eq \f(1,2) (4 + 32 + 20 + 1 ( 4 ( 16 ( 8 ( 5)



=  eq \f(1,2) (57 ( 33) = 12 sq. unit

(  Area of the parallelogram ABCD = 12 sq. unit (Ans.)
eq \o((,c) See Example 5 (Chapter-12) of textbook (Page-264)
Answer to the question no. 5
eq \o((,a) Centroid : The point of intersection of three medians of a triangle is called the centroid of the triangle.
eq \o((,b) Similar to Theorem 3.5 (Chapter-3) of text book (Page-69) 
eq \o((,c) Let (ABC be a triangle. To inscribe a circle in it or to draw a circle in it such that it touches each of the three sides, BC, CA and AB of the triangle.
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Construction : BL and CM, the bisectors respectively of the angles (ABC and (ACB are drawn. Let the line segments intersect at O. OD is drawn perpendicular to BC from O and let it intersect BC at D with O as centre and OD as radius a circle is drawn. Then, the circle DLM is the required inscribed circle.
Answer to the question no. 6
eq \o((,a) Here, radius, r = 5 cm
 and height, h = 7 cm

( Volume of right circular cone
= eq \f(1,3) (r2h


= eq \f(1,3) ( 3.1416 ( (5)2 ( 7


= 183.26 cm3 (Ans.)
eq \o((,b) If radius of ball is r
Then, circumference is 4(r

According to the question,
2(r = 88


(
r = 14 cm (approx.)

( Radius of ball is 14 cm (Approx.)

Here, one side of cube = 2 ( radius

= 2 ( 14 cm


= 28 cm

( Volume of cube = (28)3 cm3

= 21952 cm3
and  volume of sphere
= eq \f(4,3) (r3 cubic units 


= eq \f(4,3) ( 3.1416 ( (14)3 cm3

= 11494.04 cm3
( Volume of unoccupied portion
= (21952 ( 11494.04) cm3

= 10457.96 cm3 (Ans.) 
eq \o((,c) Volume of the ball =  eq \f(4,3)(r3 cubic unit 
When r1 = 7 cm

Then, volume of the ball = eq \f(4,3) (.73 cm3
When, r2 = 8 cm

Volume of the ball = eq \f(4,3) (.83 cm3
When, r2 = a cm

Volume of the ball = eq \f(4,3) (.a3 cm3
( Volume of the melted sphere is = eq \f(4,3) ( (73 + 83 + a3) cm3
and volume of the figure is 21952 cm3
According to the question,
eq \f(4,3) ( (73 + 83 + a3) =  21952

or,
343 + 512 + a3 = 5240.65

or,
a3 = 4385.65

(
a = 16.37 cm (approx.)
Answer to the question no. 7
eq \o((,a)
tan eq \b(( \f(11(,6))

=
( tan eq \f(11(,6) [since tan(( () = ( tan(]


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

= tan eq \f((,6)  = eq \f(1,\r(3)) (Ans.)
eq \o((,b) Given,
cotA = eq \f(p,q)

or,
cot2A = eq \f(p2,q2)

or,
cosec2A ( 1 = eq \f(p2,q2) 


or,
cosec2A = 1 + eq \f(p2,q2)

or,
cosec2A = eq \f(p2 + q2,q2) 


(
cosecA = ( eq \f(\r(p2 + q2),q) 


(
sinA = ( eq \f(q,\r(p2 + q2)) (Ans.)

And
cosA
= ( eq \r(1 ( sin2()


= ( eq \r(1 ( \f(q2,p2 + q2))


= ( eq \r(\f(p2,p2 + q2))


= ( eq \f(p,\r(p2 + q2)) (Ans.)
( sin2A + cos2A
= eq \b(( \f(q,\r(p2 + q2)))\s\up5(2) + eq \b(( \f(p,\r(p2 + q2)))  


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

= 1 (Shown)
eq \o((,c) Given, M = tan2( + cot2(
If M = 2

then,


       tan2( + cot2( = 2


or, tan2( +
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2

tan

1

= 2 


 
or, tan4( +1  = 2 tan2 (  [multiplying both sides by tan2(]


or, tan4( ( 2 tan2( + 1 = 0


or, (tan2( ( 1)2 = 0


or, tan2( ( 1 = 0


or, tan2 ( = 1


or, tan ( = ( 1


Now, taking tan ( = 1 we get,

tan( = tan eq \f((,4) , tan (( +  eq \f((,4) )  [according to the condition]

or, tan( = tan eq \f((,4) , tan eq \f(5(,4)  


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

Again by taking tan( = –1 we get,


tan( = – tan eq \f((,4) 

or, tan( = tan (( –  eq \f((,4) ),  tan (2(  –  eq \f((,4) ) 

 [according to the condition]


or, tan( = tan eq \f(3(,4) , tan eq \f(7(,4) 

( ( =  eq \f(3(,4) ,  eq \f(7(,4) 

( The required solution: ( =  eq \f((,4) ,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4)  

Answer to the question no. 8
eq \o((,a) There have total number of trees
= (10 + 15 + 8)



= 33

( One tree from 33 trees can be chosen in different 33 ways (Ans.)
eq \o((,b) (i) Number of jackfruit trees = 15
( The probability that the tree will be jackfruit = eq \f(15,33) = eq \f(5,11) (Ans.)
(ii) Number of Litchi trees = 8

( The probability that the tree will be Litchi = eq \f(8,33) (Ans.)
eq \o((,c) (i) Number of Mango tree = 10
( The probability that the tree will be Mango is = eq \f(10,33) (Ans.)

(ii) The probability that the tree will be Mango or Jackfruit or Litchi  = eq \f(15,33) + eq \f(8,33) + eq \f(10,33)

= eq \f(33,33) = 1 (Ans.)
34. Mymensingh Girls' Cadet College, Mymensingh
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Given,


f(x) = 3x + 1; 0 ( x ( 2


(
f(0) = 3 ( 0 + 1 = 1


and
f(2) = 3 ( 2 + 1 = 7

( Range of the function : {x ( ( : 1 ( x ( 7}

eq \o((,b) Let, x1, x2 ( domain f.
The function f(x)  = 3x + 1 will be one-one 

if and only if f(x1) = f(x2) then x1 = x2
 (
 f(x1) = f(x2)

(
3x1 + 1 = 3x2 + 1

(
3x1 = 3x2


(
x1 = x2
( The function f is one-one.
eq \o((,c) Let,   y = f(x) 

(
x = f(1(y)


and
y = 3x + 1


or,
3x = y ( 1


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

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

(
f(1(x) = eq \f(x ( 1,3)
Let, y = ((1(x) =  eq \f(x ( 1,3)
The corresponding values of y for the values of x are shown in the following table:

	x
	1
	(2
	4

	y
	0
	(1
	1


Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each two sides of the smallest squares along with both axes of the graph paper as one unit, plot the point. Join the points easily to each other we get the graph of y = ((1(x) which is shown as follows(
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Answer to the question no. 2
eq \o((,a) Given series is,

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

If x = 3 then, the series is,

 eq \f(1,3.2 ( 1) +  eq \f(1,(3.2 ( 1)2) +  eq \f(1,(3.2 ( 1)3) + ........

or,  eq \f(1,5) +  eq \f(1,52) +  eq \f(1,53) + ....... (Ans.)

The common ratio of the obtained series,

r =  eq \f(\f(1,52),\f(1,5)) =  eq \f(1,52) ( \f(5,1) = \f(1,5)  (Ans.)

eq \o((,b) Given the series, eq \f(1,3x ( 1) + eq \f(1,(3x (1)2) + eq \f(1,(3x (1)3) + ......
If
x = 3 then
3x ( 1 = 3 ( 3 ( 1 = 8

( The series becomes



eq \f(1,8) + eq \f(1,82) + eq \f(1,83) + ........

First term of the series, a = eq \f(1,8)
And common ratio, r = eq \f(\f(1,82),\f(1,8)) = eq \f(1,8)
( 12th term of the series
= ar12(1 = ar11


= eq \f(1,8) eq \b(\f(1,8))\s\up5(11) = eq \f(1,812)


= eq \f(1,236) = 2(36 (Ans.)

And sum of 1st 12 terms
= eq \f(a(1 ( r12),1 ( r) [( r < 1]



= eq \f(\f(1,8)\b\bc\{(1 ( \b(\f(1,8))\s\up5(12)),1 ( \f(1,8)) =eq \f(\f(1,8) \b(1 ( \f(1,812)),\f(7,8)) 



= eq \f(1,7).eq \f(812 (1,812) = eq \f(236 (1,7 ( 236) (Ans.)
eq \o((,c) Given series,

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

Here, first term, a =  eq \f(1,3x ( 1) 
Common ratio, r
=  eq \f(1,(3x ( 1)2) (  eq \f(1,3x ( 1) 

=  eq \f(1,(3x ( 1)2) (  eq \f(3x ( 1,1) =  eq \f(1,3x ( 1) 
The series will have a sum upto infinity,

if and only if |r| < 1

(  eq \f(1,3x ( 1) < 1
or,  eq \f(1,3x ( 1) > ( 1

or, 3x ( 1 > 1
or, 3x ( 1 < ( 1

or, 3x ( 1 + 1 > 1 + 1
or, 3x < ( 1 + 1

or, 3x > 2
or, 3x < 0

( x >  eq \f(2,3) 
( x < 0

( If x >  eq \f(2,3) or, x < 0 then the series will have a sum up to infinity  (Ans.)

Now, the sum of the series upto infinity, 

S( =  eq \f(a, 1 ( r)  =  eq \f(\f(1,3x ( 1),1 ( \f(1,3x ( 1)) =  eq \f(\f(1,3x ( 1),\f(3x ( 1 ( 1,3x ( 1)) =  eq \f(1,3x ( 2) (Ans.)
Answer to the question no. 3
eq \o((,a) Given that,


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


or,
eq \f(2x,x ( 1) = 3 [( p = 3]


or,
3x ( 3 = 2x


or,
3x ( 2x = 3


(
x = 3 (Ans.)

eq \o((,b) Given,


eq \b\bc\{(\f(2(p + x),p))\s\up6(\f(1,3)) + eq \b(( \f(2x,p))\s\up6(\f(1,3)) = eq 2\s\up5(\f(1,3)) 


or,
eq \b\bc\{(\f(2\b(\f(2x,x (1) + x),\f(2x,x ( 1)))\s\up16(\f(1,3))  + eq \b(( \f(2x,\f(2x,x (1)))\s\up8(\f(1,3))  = eq 2\s\up5(\f(1,3))

or,
eq \b\bc\{(\f(\b(\f(2x + x2 ( x,x ( 1)),\f(x,x ( 1)))\s\up16(\f(1,3))  +  eq (( x + 1)\s\up5(\f(1,3)) = eq 2\s\up5(\f(1,3))

or,
eq \b(\f(x + x2,x))\s\up5(\f(1,3))  + eq (1 ( x)\s\up5(\f(1,3)) = eq 2\s\up5(\f(1,3))

or,
eq \b\bc\{(\f(x(1 + x),x))\s\up5(\f(1,3)) + eq (1 ( x)\s\up5(\f(1,3)) = eq 2\s\up5(\f(1,3))

or,
eq (1 + x)\s\up5(\f(1,3)) + eq (1 ( x)\s\up5(\f(1,3)) = eq 2\s\up5(\f(1,3))

or,
eq \b\bc\{((1 + x)\s\up5(\f(1,3)) +  (1 ( x)\s\up5(\f(1,3)))\s\up10(3) = 2


or,
eq \b\bc\{((1 + x)\s\up5(\f(1,3)))\s\up10(3) + eq \b\bc\{((1 ( x)\s\up5(\f(1,3)))\s\up10(3) + 3. eq (1 + x)\s\up5(\f(1,3)) eq (1 ( x)\s\up5(\f(1,3)) 




eq \b\bc\{((1 + x)\s\up5(\f(1,3)) +  (1 ( x)\s\up5(\f(1,3))) = 2


or,
(1 + x) + (1 ( x) + 3eq (1 ( x2)\s\up5(\f(1,3)).eq 2\s\up5(\f(1,3)) = 2


or,
2 + 3eq (1 ( x2)\s\up5(\f(1,3)).eq 2\s\up5(\f(1,3)) = 2


or,
3eq (1 ( x2)\s\up5(\f(1,3)).eq 2\s\up5(\f(1,3)) = 0


or,
eq (1 ( x2)\s\up5(\f(1,3)) = 0


or,
1 (  x2 = 0


or,
x2 = 1


(
x = ( 1 (Ans.) [( x ( 1]
eq \o((,c) 
6eq \r(p) + 5eq \r(\f(1,p)) = 13
or,
6 eq \r(\f(2x,x (1)) + 5eq \r(\f(1,\f(2x,x ( 1)))  = 13

or,
6 eq \r(\f(2x,x (1)) + 5eq \r(\f(x ( 1,2x)) = 13

Let,  eq \f(2x,x – 1)  = a2,, then the above equation becomes
6  eq \r(a2) +51,a2)  eq \r(,)
= 13 [(  eq \f(2x,x – 1) = a2, so  eq \f(x –1,2x) =  eq \f(1,a2) ]
or, 6a  + 
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 = 13

or,
6a2 + 5 = 13a

or,
6a2 – 13a + 5 = 0

or,
 6a2 – 10a – 3a + 5 = 0

or,
2a(3a – 5) – 1(3a – 5) = 0

or,
(3a – 5) (2a – 1) = 0

Either 3a ( 5 = 0    or, 2a ( 1 = 0

or, 3a = 5  
or, 2a = 1 

(
a = 
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( a =  eq \f(1,2) 
For a =  eq \f(5,3) , 

2x,x – 1)  eq \r()
=  eq \f(5,3) 
or,
 eq \f(2x,x – 1) =  eq \f(25,9) 
or,
25x – 25 = 18x

or,
25x – 18x = 25   or, 7x = 25

(
x =  eq \f(25,7) 
Again for a =  eq \f(1,2) 

2x,x – 1)  eq \r()
 =  eq \f(1,2) 
or,
 eq \f(2x,x – 1) =  eq \f(1,4) 
or,
8x = x – 1

or,
7x = – 1

(
x = –  eq \f(1,7) 
Verification:
For x =  eq \f(25,7) , 

L.S. 
=   62. eq \r(,  eq \f(25,7) – 1) 
)
+ 5  25,7)  eq \r(– 1, 2.  eq \f(25,7) ) 
)


= 650,18)  eq \r()
+ 518,50)  eq \r()


= 625,9)  eq \r()
+ 59,25)  eq \r()
=  eq \f(6.5,3) +  eq \f(5.3,5) 

= 10 + 3 = 13  = R.S.
( x =  eq \f(25,7) is a root of the given equation.
Again for x = (  eq \f(1,7) ,
L.S. 
= 6 eq \r(\f(2 \b((\f(1,7)),– \f(1,7) – 1)) + 5 eq \r(\f(( \f(1,7) ( 1,2 \b((\f(1,7))))

= 6 eq \r(\f((\f(2,7),\f((8,7))) + 5  eq \r(\f(\f((8,7),\f((2,7))) 

= 6 eq \r(\f(1,4)) + 5 eq \r(4) = 6. eq \f(1,2) + 5.2


= 3 + 10 = 13 = R.S.
( x = (  eq \f(1,7)  is a root of the given equation.
( Required solution: x =  eq \f(25,7) ,  (  eq \f(1,7)  (Ans.)
Answer to the question no. 4
eq \o((,a) See construction 2 of Chapter- 4 in Higher Mathematics Textbook, Page-81. 
eq \o((,b) See Construction 2 of Chapter- 4 in Higher Mathematics Textbook, Page-81. 

eq \o((,c) General Enunciation: The base, the difference of the angles adjoining the base and the sum of the other two sides are given, the triangle needs to be constructed.


[image: image7]
Particular Enunciation: Let, the base a, difference of angles adjoining the base (x and the sum of other two sides s of a triangle are given. The triangle needs to be constructed.

Steps of the Construction: 

Step 1: Cut BC = a from any ray BM.

Step 2: Now, at C, draw (BCD =  eq \f(1,2) (x. 

Step 3: Draw CP( CD at C of the line CD. 

Step 4: Taking B as the centre and radius = s, draw an arc of circle which intersects the ray CP at Q. 

Step 5: Join B, Q.

Step 6: Draw (QCA = (BQC at C of the ray CP. 

Step 7: The ray CA intersects BQ at A. 

Then, (ABC is the required triangle.

Answer to the question no. 5
eq \o((,a) Let, length, a = 25 cm, breadth, b = 12.5 cm

and height, c = 8 cm of the brick.

Total area of the brick  = 2 (ab + bc + ca)


= 2(25 ( 12.5 + 12.5 ( 8 + 8 ( 25) sq. cm


= 2(312.5 + 100 + 200)


= 2 ( 612.5


= 1225 sq.cm (Ans.) 
eq \o((,b) Thickness =25 cm = 0.25 m
Volume of the rectangular wall along length is


= (120 ( 2 ( 0.25) cubic m


= 60 cubic m

Volume of the rectangular wall along breadth is


= (90 ( 0.2 ( 2) ( 2 ( 0.25 cubic m


= 44.8 cubic m

So total volume of the wall
= 2 (60 + 44.8) cubic m


= 209.6 cubic m

Again, volume of the bricks
= eq \f(25,100) ( eq \f(12.5,100) ( eq \f(8,100) cubic m


= 0.0025 cubic m

So, required number of bricks = eq \f(209.6,0.0025) = 83840 (Ans.) 
eq \o((,c) By the triangle law, we get from (ABD,
[image: image66.wmf]
 eq \o(AD,() =  eq \o(AB,() +  eq \o(BD,()

(  eq \o(AD,() =  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() .............. (i)


[D is the middle point of BC, so  eq \o(BD,() =  eq \f(1,2)  eq \o(BC,()]


In (ACF,  eq \o(AF,() =  eq \o(AC,() +  eq \o(CF,()

(  eq \o(CF,() =  eq \o(AF,() –  eq \o(AC,() [ eq \o(AC,() = –  eq \o(CA,()]


(  eq \o(CF,() =  eq \f(1,2)

 eq \o(AB,() –  eq \o(AC,() ................ (ii)


[F is the middle point of AB, so  eq \o(AF,() =  eq \f(1,2)  eq \o(AB,()]

and from the triangle (ABE,  eq \o(AE,() =  eq \o(AB,() +  eq \o(BE,()

or,  eq \o(BE,() =  eq \o(AE,() –  eq \o(AB,()

(  eq \o(BE,() =  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,() ......................... (iii)


[E is the middle point of AC, so  eq \o(AE,() =  eq \f(1,2)  eq \o(AC,()]


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


 eq \o(AD,() +  eq \o(CF,() +  eq \o(BE,() =  eq \o(AB,() +  eq \f(1,2)

 eq \o(BC,() +  eq \f(1,2) 

 eq \o(AB,() –  eq \o(AC,() +  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,()

or,  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() =  eq \f(1,2)  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() –  eq \f(1,2)  eq \o(AC,()


=  eq \f(1,2) ( eq \o(AB,() +  eq \o(BC,()) –  eq \f(1,2)

 eq \o(AC,()


=  eq \f(1,2)

 eq \o(AC,() –  eq \f(1,2)

 eq \o(AC,() = 0

(  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() =  eq \o(0,() (Proved)
Answer to the question no. 6
eq \o((,a) The point (( 3, ( 6) and slope, m = 3
The equation of straight line



y + 6 = m(x + 3)


or,
y + 6 = 3(x + 3)


or,
y + 6 = 3x + 9


or,
3x ( y + 9 ( 6 = 0


(
3x ( y + 3 = 0 .............. (i)
The straight line (i) intersects x-axis and y-axis at the points P and Q respectively.

So, the co-ordinates of P(x, 0) and Q (0, y) 

Putting y = 0 in equation (i) we have,



3x + 3 = 0


(
x = ( 1

So, the co-ordinates P(( 1, 0) (Ans.)

Putting x = 0 in equation (i) we have,



3 ( 0 ( y + 3 = 0


(
y = 3

So, the co-ordinates Q (0, 3) (Ans.)
eq \o((,b) Slope of the line passing through the points 

Q(0, 3) and R(5,3) is 
= eq \f(Rise,Run)


= eq \f(3 (3,5 ( 0) = eq \f(0,5) = 0 (Ans.)
Area of the quadrilateral PQRS


= eq \f(1,2) eq \b\bc\|(\s(5   0   (1   4    5,3   3    0    0    3)) 


= eq \f(1,2) (15 + 0 ( 0 + 12 + 0 + 3 + 0 + 0)


= eq \f(1,2) (27 + 3) = eq \f(1,2) ( 30


= 15 sq. unit (Ans.)
eq \o((,c) P(( 1, 0), Q(0, 3), R(5, 3) and S(4, 0)
Length of the side PQ
= eq \r((( 1 ( 0)2 + (0 (3)2)

= eq \r(1 + 9) = eq \r(10)  unit

Length of the side QR
= eq \r((0 ( 5)2 + (3 ( 3)2)

= eq \r(25 + 0) = 5 unit

Length of the side RS
= eq \r((5 ( 4)2 + (3 ( 0)2) 


= eq \r(1 + 9)

= eq \r(10) unit

Length of the side SP
= eq \r((4 + 1)2 + (0 ( 0)2)

= eq \r(52) = 5 unit

Again diagonal PR
= eq \r(((1 ( 5)2 + (0 ( 3)2)

= eq \r(36 + 9) = eq \r(45) unit

And diagonal QS
= eq \r((0 ( 4)2 + (3 ( 0)2)

= eq \r(16 + 9) = 5 unit

Since PQ = RS, QR = SP and diagonal PR ( diagonal QS.

So, PQRS is a parallelogram. 
Answer to the question no. 7
eq \o((,a) Given that,
sec( + tan( = eq \f(a,b)

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

or,
eq \f((1 + sin(),cos() = eq \f(a,b) ........ (i)


( a = eq \f(b(1 + sin(),cos() (Proved)
eq \o((,b) Squaring both sides of equation (i) we have,

eq \f((1 + sin()2,cos2() = eq \f(a2,b2)
or,
eq \f((1 + sin() (1 + sin(),1 ( sin2() = eq \f(a2,b2)
or,
eq \f(1 + sin(,1 ( sin() = eq \f(a2,b2)
or,
eq \f(1 + sin( (1 + sin(,1 + sin( + 1 ( sin() = eq \f(a2 ( b2,a2 + b2)
or,
eq \f(2sin(,2) = eq \f(a2 ( b2,a2 + b2)
( sin( = eq \f(a2 ( b2,a2 + b2) (Proved)
eq \o((,c) Given that, a = eq \r(3) and b = 1
From 'b' we get, 
sin( = eq \f(a2 ( b2,a2 + b2)

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

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

or,
sin( = eq \f(2,4)

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

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

or, ( = eq \f((,6) eq \b\bc\[(where 0 < ( < \f((,2))

( ( =  eq \f((,6) (Ans.) 
Answer to the question no. 8
eq \o((,a) The probability tree is as follows :

[image: image8]
Sample space, s = {1, 2, 3, 4, 5, 6}

Number of sample points is favor
= {2}

Total sample points = 6

( Probability of getting even numbers or prime numbers is = eq \f(1,6) 



(Ans.) 
eq \o((,b) 
 SHAPE  \* MERGEFORMAT 




( Sample space, S = {LLLL, LLLC, LLCL, LLCC, LCLL, LCLC, LCCL, LCCC, CLLL, CLLC, CLCL, CHCC, CCLL, CCLC, CCCL, CCCC}

eq \o((,c) 
( Sample space, S = {LLLL, LLLC, LLCL, LLCC, LCLL, LCLC, LCCL, LCCC, CLLL, CLLC, CLCL, CHCC, CCLL, CCLC, CCCL, CCCC}
(i)
Favour out comes of getting at least 3L


is {LLLL, LLLC, LLCL, LCLL, CLLL} = 5


Total number of sample points = 16

(
Probability of getting at least 3L is = eq \f(5,16) (Ans.)

(ii) Favour out comes of at most 3C is

{LLLC, LLCL, LLCC, LCLL, LCLC, LCCL, LCCC, CLLL, 


CLLC, CLCL, CLCC, CCLL, CCLC, CCCL, LLLL} = 15

Total number of sample points = 16

(
Probability of getting at most 3C is eq \f(15,16) (Ans.) 
35. Rajshahi Cadet College
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) x3 + 2x2 + 2x + 1

= x3 + x2 + x2 + x + x + 1

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

= (x + 1) (x2 + x + 1)  (Ans.)
eq \o((,b) Given,



f(z) = z3

(
f(a) = a3


f(b) = b3


f(c) = c3
Now,




eq \f(1,f(a)) + eq \f(8,f(b)) + eq \f(27,f(c)) = eq \f(18,abc)

or,
eq \f(1,a3) + eq \f(8,b3) + eq \f(27,c3) ( eq \f(18,abc) = 0 


or,
eq \b(\f(1,a))\s\up5(3) + eq \b(\f(2,b))\s\up5(3) + eq \b(\f(3,c))\s\up5(3) ( 3.eq \f(1,a).eq \f(2,b).eq \f(3,c) = 0


or,
eq \f(1,2) eq \b(\f(1,a) + \f(2,b) + \f(3,c)) eq \b\bc\{(\b(\f(1,a) ( \f(2,b))2 + \b(\f(2,b) ( \f(3,c))2 + \b(\f(3,c) ( \f(1,a))2) = 0

eq \b\bc\[(( x3 + y3 + z3 (3xyz = \f(1,2) (x + y + z) {(x ( y)2 + (y ( z)2 + (z ( x)2})

( 
Either, eq \f(1,a) + eq \f(2,b) + eq \f(3,c) = 0


or,
eq \b(\f(1,a) ( \f(2,b))\s\up5(2) + eq \b(\f(2,b) ( \f(3,c))\s\up5(2) + eq \b(\f(3,c) ( \f(1,a))2 = 0

But, the sum of squares of two or more expressions will be zero if and only if their values will be zero individually.


So,
eq \b(\f(1,a) ( \f(2,b))\s\up5(2) = 0 
again,
eq \b(\f(2,b) ( \f(3,c))\s\up5(2) = 0


or,
eq \f(1,a) ( eq \f(2,b) = 0
or,
eq \f(2,b) ( eq \f(3,c) = 0


or,
eq \f(1,a) = eq \f(2,b)
or,
eq \f(2,b) = eq \f(3,c)

(
eq \f(a,1) = eq \f(b,2)
(
eq \f(b,2) = eq \f(c,3) 


( eq \f(a,1) = eq \f(b,2) = eq \f(c,3)

 

Therefore, if



eq \f(1,f(a)) + eq \f(8,f(b)) + eq \f(27,f(c)) = eq \f(18,abc) Then,


eq \f(1,a) + eq \f(2,b) + eq \f(3,c) = 0 
or, eq \f(a,1) = eq \f(b,2) = eq \f(c,2) (Proved)
eq \o((,c) Given,


f(z) = z3

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


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


= 1 + eq \f(1,(x (1) (x2 + x + 1))
Let,
eq \f(1,(x (1) (x2 + x + 1)) ( eq \f(A,x ( 1) + eq \f(Bx + C,x2 + x + 1) ............. (i)

Multiplying both sides of (i) by (x ( 1) (x2 + x + 1)

We get,
1 = A(x2 + x + 1) + (Bx + C) (x (1) .............. (ii) 

Putting
x = 1 in (ii) we get,


1 = A (1 + 1 + 1) + 0

or,
3A = 1


(
A = eq \f(1,3)
Equating the co-efficients of x2, x, we get, 


A + B = 0


A ( B + C = 0

Putting
A = eq \f(1,3) in A + B = 0, We get,



eq \f(1,3) + B = 0


(
B = ( eq \f(1,3)
Putting
A = eq \f(1,3) and B = ( eq \f(1,3) in A ( B + C = 0,

We get,


eq \f(1,3) ( eq \b(( \f(1,3)) + C = 0


or,
eq \f(1,3) + eq \f(1,3) + C = 0


or,
eq \f(2,3) + C = 0


(
C = ( eq \f(2,3)
Putting the values of A, B and C in (i),We get, 


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


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


= eq \f(1,3(x (1)) ( eq \f(x + 2,3(x2 + x + 1))
(  eq \f(((x),((x) ( 1) = 1 +  eq \f(1,3(x ( 1)) (  eq \f(x + 2,3(x2 + x + 1)) (Ans.) 
Answer to the question no. 2
eq \o((,a)     log  eq \s\do6(\r(a)) b ( log  eq \s\do6(\r(b)) c log  eq \s\do6(\r(c)) a

= log eq \s\do6(\r(a))( eq \r(b))2 ( log eq \s\do6(\r(b))( eq \r(c))2 (log eq \s\do6(\r(c))( eq \r(a))2

= 2log eq \s\do6(\r(a))

 eq \r(b) ( 2log eq \s\do6(\r(b))

 eq \r(c) ( 2log eq \s\do6(\r(c))

 eq \r(a)   [( logaPr = r log aP]


= 8log eq \s\do6(\r(a)) 

 eq \r(b)  ( log eq \s\do6(\r(b)) 

 eq \r(c) ( log eq \s\do6(\r(c)) 

 eq \r(a) 

= 8log eq \s\do6(\r(a)) 

 eq \r(b)  ( log eq \s\do6(\r(b)) 

 eq \r(a) [( logaP = logab (  log b P]


= 8log eq \s\do6(\r(a)) 

 eq \r(a)   [( loga P = log a b ( logb P]


= 8·1 
    [( logaa = 1]


= 8  (Ans.) 
eq \o((,b) Given,




f(z) = 2log(z) ( log(3z (2)


(
f(x) = 2logx ( log(3x ( 2)

Again,
f(x) = log2


(
2logx ( log(3x ( 2) = log2


or,
logx2 ( log(3x ( 2) = log2


or,
logeq \b(\f(x2,3x ( 2)) = log2


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


or,
x2 = 6x ( 4


or,
x2 ( 6x + 4 = 0


(
x
= eq \f(( (( 6) ( \r((( 6)2 ( 4.4.1),2.1)



= eq \f(6 ( \r(36 ( 16),2) = eq \f(6 ( \r(20),2)



= eq \f(6 ( \r(5.4),2) = eq \f(6 ( 2\r(5),2)



= eq \f(2(3 ( \r(5)),2) = 3 ( eq \r(5) 


(
x
= 3 ( eq \r(5) (Proved).
eq \o((,c) Given,


g(z) = eq \f(2z,z (  1)

(
g(x) = eq \f(2x,x ( 1)
Let,
eq \r(g(x)) = p
Now,

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


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


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


or,
p2 + 2 = 3p


or,
p2 ( 3p + 2 = 0


or,
p2 ( 2p ( p + 2 = 0


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


(
(p ( 1) (p ( 2) = 0


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


or, p = 1
or,
p = 2


or,
eq \r(g(x)) = 1
or,
eq \r(g(x)) = 2


or,
eq \r(\f(2x,x ( 1)) = 1
or,
eq \r(\f(2x,x ( 1)) = 2


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


or,
2x = x ( 1
or,
2x = 4x ( 4


or,
2x ( x = ( 1
or,
4x ( 2x = 4


(
x = ( 1
or,
2x = 4





(
x = 2


( x = ( 1 or 2 (Ans.)
Answer to the question no. 3
eq \o((,a) 



	
	
	
	
	1
	
	
	
	

	
	
	
	1
	
	1
	
	
	

	
	
	1
	
	2
	
	1
	
	

	
	1
	
	3
	
	3
	
	1
	

	1
	
	4
	
	6
	
	4
	
	1


( (1 + x)4 = 1 + 4x + 6x2 + 4x3 + x4. (Ans.)
eq \o((,b) Given,



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

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


= 
eq \f(1,2x + 1) + eq \b(\f(1,2x + 1))\s\up5(2) + eq \b(\f(1,2x + 1))\s\up5(3) + .....


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

First term of the given series, a =  eq \f(1,2x + 1) and common ratio,
                   r =  eq \f(1,(2x + 1)2) (  eq \f(1,2x + 1) = [image: image10.wmf]
Sum of the given Infinite series will exist if | r | < 1

That is, |  eq \f(1,2x + 1) | < 1 or, – 1 <  eq \f(1,2x + 1) < 1 

Now, – 1 <  eq \f(1,2x + 1) 
or,  eq \f(1,– 1)  > 2x + 1 [by making inverse]

or, – 1 ( 1 > 2x + 1 ( 1 [adding ((1) on both sides]

or, – 2 > 2x

or, – 1 > x  [multiplying both sides by  eq \f(1,2) ]

( x < – 1

Again,  eq \f(1,2x + 1) < 1

or, 2x + 1 > 1

or, 2x > 1 – 1      [adding ((1) on both sides]

or, 2x > 0

( x > 0

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


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

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

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

Now,
eq \b(\f(1,f(x)) ( \f(3x,2))\s\up5(7) 
= eq \b(2x + 1 ( \f(3x,2))\s\up5(7)


= eq \b(1 + \f(4x ( 3x,2))7 = eq \b(1 + \f(x,2))7
( eq \b(1 + \f(x,2))7= 1 + eq \b(\s(7,1)) eq \b(\f(x,2)) + eq \b(\s(7,2))

eq \b(\f(x,2))\s\up5(2) + eq \b(\s(7,3))

eq \b(\f(x,2))\s\up5(3) + ....



= 1 + eq \f(7x,2) + 21.eq \f(x2,4) + 35 eq \f(x3,8) + ......



= 1 + eq \f(7x,2) + eq \f(21x2,4) + eq \f(35x3,8) + ...... (Ans.)

(1.005)7
= (1 + 0.005)7

= eq \b(1 + \f(0.01,2))\s\up5(7)

= 1 + eq \f(7 ( 0.01,2) + eq \f(21 ( (0.01)2,4) + eq \f(35 ( (0.01)3,8) + .....


= 1 + 0.035 + 0.000525 + 0.000004375 + .......


= 1.035529375


= 1.0355 (upto 4 decimal place). (Ans.)

Answer to the question no. 4
eq \o((,a) 

[image: image11]
Description: The sum of the areas of the squares drawn on any two sides of a triangle is equal to twice the sum of area of the squares drawn on the median of the third side and on either half of that side.

If AD is the median of (ABC, then 

AB2 + AC2 = 2(BD2 + AD2). 
eq \o((,b) 

[image: image12]
Particular Enunciation: Given, in (PQR, the side QR is trisected at the point A and B i.e.  QA = AB = BR. Now, join P,A and P,B. It is to be proved that, PQ2 + PR2 = AP2 + PB2 + 4AB2.

Proof : The median of (PQB is AP [( QA = AB]

( According to the theorem of Appolonius, we get,

PQ2 + PB2 = 2(AP2 + AB2) ......... (i)

Again, the median of (PAR is PB. [( AB = BR]

( AP2 + PR2 = 2(PB2 + AB2) ........ (ii)

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


PQ2 + PB2 + AP2 + PR2 = 2AP2 + 2AB2 + 2PB2 + 2AB2
or,
PQ2 + PR2 = 2AP2 ( AP2 + 2PB2 ( PB2 + 4AB2
(
PQ2 + PR2 = AP2 + PB2 + 4AB2 (Proved)

eq \o((,c) 

[image: image13]
Particular Enunciation : Given, (PQR is a semi circled  triangle where QR is the diameter of the semi-circle. So, the side PR is a chord  of the semi-circle.

The chord PR and chord QL intersect at point M. It is to be proved that, QR2 = PR.MR + QL.MQ.

Construction : Join L, R and P, L.
Proof : 

In (LMP and (QMR

(MPL = (MQR
[Lying on the same arc LR]

 (PML = (QMR

[Opposite angle]

Therefore, the corresponding angles of the two triangles are equal.

( The triangles are equiangular. 

( eq \f(QM,PM) = eq \f(RM,ML)
or, QM.ML = RM.PM

or, QM.ML + QM2 = RM.PM + QM2 
[Adding QM2 both sides]

or, QM (ML + QM) = RM.PM + PM2 + QP2

 eq \b\bc\[(\a\al(As QR is diameter( so( (QPR = (QPM = 90(, ( QM2 = QP2 + PM2))
or, QM. QL = PM(RM + PM) + QP2.

or, MQ.QL = PM.PR + QR2 ( PR2



[As (QPR = 90(, ( QR2 = QP2 + PR2]

or, QL.MQ = QR2 ( PR(PR ( PM)

or, QL.MQ = QR2 ( PR.MR

or, QR2 = QL.MQ + PR.MR

( QR2 = PR.MR + QL.MQ (Proved)

Answer to the question no. 5
eq \o((,a) Slope: The value of tangent of the angle produced by a line with the positive side of x axis is called slope of that line. 

If two points are (x1, y1), (x2, y2)

then the slope, m =  eq \f(y2 – y1,x2 – x1)  eq \b\bc\[(\f(rise,run)) 

eq \o((,b)
3x + by + 1 = 0 ......... (i)


ax + 6y + 1 = 0 ........ (ii) 

Straight line (i) passes through the point (5, 4)

(
3.5 + b.4 + 1 = 0

or,
15 + 4b + 1 = 0

or,
4b + 16 = 0

(
b = eq \f(( 16,4) = ( 4

Straight line (ii) passes through the point (5, 4)

(
a.5 + 6.4 + 1 = 0

or,
5a + 25 = 0

(
a = eq \f(( 25,5) = ( 5

Putting the value of b in (i) we get,

3x ( 4y + 1 = 0

or,
4y = 3x + 1

(
y = eq \f(3,4)x + eq \f(1,4)
( Slope of the straight line (i), M1 = eq \f(3,4) 

Putting the value of a in (ii) we get,




( 5x + 6y + 1 = 0



or,
6y = 5x (1



(
y = eq \f(5,6)x ( eq \f(1,6)
( Slope of the straight line (ii), M2 = eq \f(5,6)
( Product of slopes, M1M2
= eq \f(3,4) ( eq \f(5,6)


= eq \f(5,8) (Ans.)

eq \o((,c) From 'b' we get,

3x (4y + 1 = 0 ............ (i)


( 5x + 6y + 1 = 0 ......... (ii)
Putting, 
y = 0 in (i), we get,



3x + 1 = 0


(
x = ( eq \f(1,3)
( Co-ordinates of A eq \b(( \f(1,3)( 0) 

Putting,
x = 0 in (ii), we get,



6y + 1 = 0


(
y = ( eq \f(1,6)
( Co-ordinates of B eq \b(0( ( \f(1,6))
( AB
= eq \r(\b(( \f(1,3) ( 0)\s\up5(2) + \b(0 + \f(1,6))2)  


= eq \r(\f(1,9) + \f(1,36))

= eq \r(\f(5,36))

= eq \f(\r(5),6)
Now, the area of the triangle formed with the point 

[image: image67.emf] A eq \b(( \f(1,3)( 0), B eq \b(0( ( \f(1,6)) and O(0, 0)

is
= eq \f(1,2) eq \b\bc\|(\s(0   (\f(1,3)     0    0,0    0    (\f(1,6)    0)) 


= eq \f(1,2) eq \b\bc\|(0 + \f(1,18) + 0 ( 0 ( 0 ( 0) 


= eq \f(1,36)
Let, the perpendicular distance of AB from the origin is h.

( 
eq \f(1,2) ( AB ( h = Area of (ABO

or,
eq \f(1,2) ( eq \f(\r(5),6) ( h = eq \f(1,36)
(
h = eq \f(12,36) ( eq \f(1,\r(5)) = eq \f(1,3\r(5)) = eq \f(\r(5),15)
(
Perpendicular distance of AB from origin is eq \b(\f(\r(5),15)) unit. 

Answer to the question no. 6
eq \o((,a) See article-12.4(1, b), Chapter-12 of your text book, Page-255.
eq \o((,b) Similar to Example-4, chapter-12 of your text book, page-264. 

eq \o((,c) Here,
height of the right circular

cone, h = 27 cm.

Let,
the radius of the right circular 


cone is r cm.

(
Volume of the cone = eq \f(1,3) (r2h.

According to question,





eq \f(1,3) (r2h = 1450


or,
3.1416 ( r2 ( 27 = 4350


or,
r2 = eq \f(4350,3.1416 ( 27)

or,
r2 = 51.283


=
r = eq \r(51.283) = 7.161 cm. 

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


= eq \r(272 + 7.1612) cm



= eq \r(780.28) cm



= 27.934 cm (approx.) (Ans.) 
Answer to the question no. 7
	eq \o((,a) Let, (ABC is a right angle triangle, where (B = 90(
( sinA + cosA = eq \f(BC,AC) + eq \f(AB,AC)

= eq \f(BC + AB,AC)
	
[image: image14]


For any triangle, sum of the length of  two sides is greater than the length of other side.

( BC + AB > AC

So, eq \f(BC + AB,AC) > 1

( sinA + cosA > 1 (Proved)
eq \o((,b) Given,


l = 5 cm


m = 12 cm

In ( POM,



OP2 = OM2 + PM2


(
OP
= eq \r(l2 + m2)



= eq \r(52 + 122)
[image: image68.emf]


= eq \r(169) cm




= 13 cm

Now,
sin POM
= eq \f(PM,OP) = eq \f(12,13)

sec POM
= EQ \F(OP,OM) = eq \f(13,5)

tan POM
= EQ \F(PM,OM) = eq \f(12,5) 

L.H.S
= eq \r(\f(1 ( sin POM,1 + sin POM))

= eq \r(\f(1 ( \f(12,13),1 + \f(12,13)))  = eq \r(\f(\f(1,13),\f(25,13)))

= eq \r(\f(1,25)) = eq \f(1,5)
R.H.S
= sec POM ( tanPOM


= eq \f(13,5) ( eq \f(12,5) = eq \f(13 (12,5) = eq \f(1,5)
( eq \r(\f(1 ( sin POM,1 + sin POM)) = sec POM ( tan POM (Proved)

eq \o((,c) From 'b' we get,


OP = eq \r(l2 + m2)

(
cos POM = eq \f(l,\r(l2 + m2))

(
sin POM = eq \f(m,\r(l2 + m2))
Given,


2eq \r(3) eq \f(l2,l2 + m2) + eq \f(4,\r(l2 + m2)) m + eq \f(\r(3),\r(l2 + m2)) m ( 2 (2eq \r(3) = 0 

or, 2eq \r(3)

eq \b(\f(l,\r(l2 + m2)))\s\up5(2) + 4. eq \f(m,\r(l2 + m2)) + eq \r(3)

eq \f(m,\r(l2 + m2)) ( 2 (2eq \r(3) = 0

or, 2eq \r(3) (cos POM)2 + 4.sin POM + eq \r(3) sinPOM ( 2 ( 2eq \r(3) = 0

or, 2eq \r(3) (cos2() + 4sin( + eq \r(3)sin( ( 2 ( 2eq \r(3) = 0  [( (POM = (]
or, 2eq \r(3) (1 ( sin2() + 4sin( + eq \r(3)sin( ( 2 ( 2eq \r(3) = 0

or, 2eq \r(3) ( 2eq \r(3) sin2( + 4sin( + eq \r(3)sin( ( 2 ( 2eq \r(3) = 0

or, ( 2eq \r(3) sin2 + 4sin( + eq \r(3)sin( ( 2 = 0 

or, 2eq \r(3) sin2( ( 4sin( ( eq \r(3)sin( + 2 = 0 

or, 2sin(eq (\r(3) sin( ( 2) ( 1eq (\r(3) sin( ( 2) = 0

( eq (\r(3) sin( ( 2) (2 sin( (1) = 0 

Either, eq \r(3)sin( ( 2 = 0
or,
2in( ( 1 = 0

or, sin( = eq \f(2,\r(3))
or,
sin( = eq \f(1,2)
But, ( 1 ( sin( ( 1
or,
sin( = sineq \f((,6)
( sin ( eq \f(2,\r(3))
(
( = eq \f((,6)
( ( = eq \f((,6) (Ans.)

Answer to the question no. 8
eq \o((,a) Random Experiment : When all the outcomes of an experiment is known but it can't be said for which definite attempt, which outcome will be obtained, such experiment is called random experiment.
eq \o((,b) Let consider that, the coin is tossed first. This will result in one of the two possible outcomes: Head, Tail. 

In the second, the throwing of the dice will result in one of the six possible outcomes: 1, 2, 3, 4, 5, 6.

The corresponding probability tree is shown below : 


[image: image15.emf] 
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The sample space, S = {H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6} is a set of 12 sample points. (Ans.)
Total sample points of sample space = 12

Favorable sample points for getting (2H) = 1

( P(2H) = eq \f(1,12) (Ans.)  
eq \o((,c) Total sample points = 12
Favorable sample points of getting head  and even number = 6.

( Probability of getting head and even number = eq \f(6,12) = eq \f(1,2) (Ans.)

Numbers divisible by 3 in a dice is 3 and 6.

Favorable sample points of getting tail and divisible by 3 = 2

( Probability of getting tail and divisible by 3 = eq \f(2,12) = eq \f(1,6) (Ans.)
36. Joypurhat Girls' Cadet College, Joypurhat
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Given,

5x4 + 3x2 ( 7x + 9 = 0 ........ (i)

(i)
is a polynomial of the variable x,


its degree is 4


leading coefficient 5


and constant term 9 (Ans.)
eq \o((,b) Given expression,

2x3 ( (2a + 3)x2 + (3a + 1)x ( a

= 2x3 ( 2ax2 (3x2 + 3ax + x ( a

= 2x3 ( x2 ( 2ax2 + ax (2x2 + x + 2ax ( a

= x2(2x ( 1) ( ax(2x ( 1) ( x(2x ( 1) + a(2x ( 1)

= (2x ( 1) (x2 ( ax ( x + a)

= (2x ( 1) (x2 ( x ( ax + a)

= (2x ( 1) {x(x ( 1) ( a(x ( 1)}

= (2x ( 1) (x ( a) (x ( 1)

= (x (1) (2x ( 1) (x ( a) (Ans.)
eq \o((,c) Given expression, 
= 
eq \f(a ( b,(x ( a) (x ( b)) + eq \f(b ( c,(x ( b) (x ( c)) + eq \f(c ( a,(x ( c) (x ( a))
= eq \f((a ( b) (x ( c) + (b (  c) (x ( a) + (c ( a) (x ( b),(x ( a) (x ( b) (x ( c))
= eq \f(ax ( bx (  ca + bc + bx ( cx ( ab + ac +  cx ( ax ( bc + ab,(x ( a) (x ( b) (x ( c))
= eq \f(0,(x ( a) (x ( b) (x ( c))
= 0 (Ans.) 
Answer to the question no. 2
eq \o((,a) Given,

A = 1 + cx2

B = (a + x) (1 + bx)4
Here,
(1 + bx)4
= (1)4 + 4c1.14(1.(bx) + 4c2.14(2(bx)2 + 4c3.14(3.(bx)3 + (bx)4
[by binomial expansion] 


=
1 + 4bx + 6b2x2 + 4b3x3 + b4x4
Therefore, 


(a + x) (1 + bx)4
= (a + x) (1 + 4bx + 6b2x2 + 4b3x3 + b4x4)

= a + 4abx + 6ab2x2 + 4ab3x3 + ab4x4 + x + 4bx2 + 6b2x3 + 4b2x4 + b4x5
= a + (4ab + 1)x + (6ab2 + 4b)x2 + (4ab3 + 6b2)x3 + (ab4 + 4b2)x4 + b4x5
( In the expansion of 'B' the number of terms is 10 (Ans.)
eq \o((,b) Given, 

A = 1 + cx2
From 'a' 

B = a + (4ab + 1)x + (6ab2 + 4b)x2 + (4ab3 + 6b2)x3 + ......

Equating the coefficient of x and x2
From A and B 

(
a = 1 .................... (i)


4ab + 1 = 0 ......... (ii)

and
6ab2 + 4b = c ...... (iii)

From equation (ii) we get




4.1.b + 1 = 0 [From equation (i)]



(
4b = ( 1



(
b = ( eq \f(1,4)
From equation (iii) we get,




6.1.eq \b(( \f(1,4))\s\up5(2) + 4 eq \b(( \f(1,4)) = c





[Putting the value of a and b]


(
6.eq \f(1,16) (1 = c



(
eq \f(6,16) ( 1 = c



(
c = eq \f(6 ( 16,16)


(
c = eq \f(( 10,16)


(
c = ( eq \f(5,8)
( a = 1, b = ( eq \f(1,4) and c = ( eq \f(5,8) (Ans.)
eq \o((,c) By using binomial theorem we get, 
eq \b(\f(x,y) + \f(y,x))\s\up5(9) = eq \b(\f(x,y))\s\up5(9) + 9c1eq \b(\f(x,y))\s\up5(8).eq \b(\f(y,x)) + 9c2. eq \b(\f(x,y))\s\up5(7).eq \b(\f(y,x))\s\up5(2) + 9c3 eq \b(\f(x,y))\s\up5(6).eq \b(\f(y,x))\s\up5(3) + 9c4eq \b(\f(x,y))\s\up5(5).eq \b(\f(y,x))\s\up5(4) + ....... + eq \b(\f(y,x))\s\up5(9)

=
eq \b(\f(x,y))\s\up5(9)+ 9c1 eq \b(\f(x,y))\s\up5(7)+ 9c2eq \b(\f(x,y))\s\up5(5)+ 9c3eq \b(\f(x,y))\s\up5(3) + 9c4.eq \f(y,x) +...... + eq \b(\f(y,x))\s\up5(9)
Here, The coefficient of eq \f(x,y) of the expansion is = 9c4

= eq \f(9!,4! (9 ( 4)!) eq \b\bc\[(ncr = \f(n!,r! (n ( r)!)) = eq \f(9.8.7.6.5!,4.3.2.1.5!) = 126

( The  coefficient of eq \f(x,y) in the expansion of eq \b(\f(x,y) + \f(y,x))\s\up5(9) is 126. 




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



logx eq \b\bc\[(x + \r(ax2 ( bx + c)) = 1


(
x + eq \r(ax2 ( bx + c) = x


(
x + eq \r(ax2 ( bx + c) ( x = 0


(
eq \r(ax2 ( bx + c) = 0


(
ax2 ( bx + c = 0

(
4a2x2 ( 4abx + 4ac = 0 [Multiplying by 4a]

(
4a2x2 (4abx + b2 ( b2 + 4ac = 0 

(
(2ax)2 ( 2.2ax.b + (b)2 = b2 ( 4ac

(
(2ax ( b)2 = b2 ( 4ac

(
2ax ( b = (eq \r(b2 ( 4ac)

(
2ax = b (eq \r(b2 ( 4ac)

(
x = eq \f(b (\r(b2 (4ac),2a) (Ans.)

eq \o((,b) Given,

loga eq \f(a2,bc) = logb eq \f(b2,ca) = logc eq \f(c2,ab)
(
loga eq \f(a2.a,bc.a) = logb eq \f(b2.b,ca.b) = logc eq \f(c2.c,ab.c)
(
loga eq \f(a3,abc) = logb eq \f(b3,abc) = logc eq \f(c3,abc)
(
logaa3 (logaabc = logbb3 ( logbabc = logcc3 ( logcabc


eq \b\bc\[(( loga\f(M,N) = logaM ( logaN)
(
3logaa ( logaabc = 3logbb ( logbabc = 3logcc ( logcabc
(
3.1 ( logaabc = 3.1 ( logbabc = 3.1 ( logcabc [( logaa = 1]
(
logaabc = logbabc = logcabc
(
eq \f(1,logabca) = eq \f(1,logabcb) = eq \f(1,logabcc) eq \b\bc\[(( logaM = \f(1,logMa)) 

(
logabca = logabcb = logabcc
(
a = b = c (Proved).
eq \o((,c) Given,


logxy = logyx


(
logxy = eq \f(1,logxy)

(
logxy ( logxy = 1

(
(logxy)2 = 1

(
logxy = ( 1

(
xlogxy = x(1

(
y = x(1 
or y = x1

(
y = x(1 
or y = x

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


(
xy = 1


(
x = y
or xy = 1 (Proved)
Answer to the question no. 4
eq \o((,a) Ptolemy's theorem : 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. 
eq \o((,b) 

[image: image16]
Given, ABCD is the cyclic quadrilateral. AC and BD diagonal intersect at O. So

OA = OC and OB = OD

Proof :

	Steps
	Justification

	As ABCD is the cyclic quadrilateral

( Diagonal AC divided quadrilateral ABCD into two ritht angled triangle with same area.

( Area of (ABC = Area of (ADC ......... (i)

From triangle (ABC

Area of (ABC = eq \f(1,2).AB.BC ....... (ii)

In triangle (ADC

Area of (ADC = eq \f(1,2).AD.DC ........ (iii)

From equation (i) we get,

eq \f(1,2) AB.BC = eq \f(1,2) AD.CD

or, AB.BC = AD.CD (Proved)
	


eq \o((,c) See similiar to construction 3, chapter -4, Page 82 of your text book.   
Answer to the question no. 5
eq \o((,a) Slope of a straight line : The slope of a straight line in the plane containing the x and y axis is generally represented by the letter m and is defined as the change in the y co-ordinate divided by the corresponding change in the x co-ordinates between two distinct points on the line.


[image: image17]
Let, A(2, 3) and B(3, 6) are arbitrary point  and slope of AB line is = eq \f(rise,run) = eq \f(6 ( 3,3 ( 2) = eq \f(3,1) = 3
eq \o((,b) Given,

3x + 4y (12 = 0 ............. (i)


3x (4y + 12 = 0 ............ (ii)

From  equation (i) we get,




3x + 4y (12 = 0



(
4y = ( 3x + 12



(
y = ( eq \f(3,4)x + 3[divided by 4]



(
y = ( eq \f(3,4)x + 3 ........... (iii)

( Slope of equation (iii) is m1 = ( eq \f(3,4)
From equation (ii) we get, 




3x ( 4y + 12 = 0



(
4y = 3x + 12



(
y = eq \f(3,4)x + 3 ........ (iv) [divided by 4]

( Slope of equation (iv) is m2 = eq \f(3,4)
We know, 


For parallel equation, the slope is equal but in the given equation the slope is not equal.

( The straight line are not parallel. 

For perpendicular, the product of the slope of two straight line is ( 1.

( The product of the two straight line is m1.m2
= eq \b(( \f(3,4)).eq \f(3,4)




= ( eq \f(9,16)  

( m1.m2 ( ( 1 So, the given equations are not perpendicular. 
eq \o((,c) From 'b' 3x + 4y (12 = 0


(
3x + 4y = 12


(
eq \f(x,4) + eq \f(y,3) = 1 .................. (i)


and
3x ( 4y + 12 = 0


(
3x (4y = ( 12


(
eq \f(x,( 4) + eq \f(y,3) = 1 .............. (ii)

Equation (i) intersect x axis at A (4, 0) and y axis at B(0,3)


[image: image18]
Distance between O and B point, OB
= eq \r((O ( 0)2 + (O ( 3)2)


= eq \r(9)


= 3

Distance between, AC
= eq \r((4 + 4)2 + (O ( O)2)


= eq \r(64)


= 8 

( Area of ABC = eq \f(1,2).OB.AC


= eq \f(1,2).3.8 = 12 sq. unit (Ans.)
Answer to the question no. 6
eq \o((,a) Equal vector : Vectors eq \o((,a) and eq \o((,b) are equal vectors if they are in the same or parallel lines, their directions are the same and the lengths are equal (fig : 1)

[image: image69.emf]
Fig : 1 

Two vector are equal if they are collinear, co-directed and have the same length :  eq \o((,a) = eq \o((,b) if eq \o((,a) (( eq \o((,b) and | eq \o((,a) | = | eq \o((,b) |

Vectors are equal if their coordinates are equal.
eq \o((,b) 

[image: image19]
Let, the diagonals AC and BD of  the rectangle intersect at O.

Suppose, eq \o((,OA) = eq \o((,a), eq \o((,BO) = eq \o((,b), eq \o((,OC) = eq \o((,c), eq \o((,OD) = eq \o((,d)
If is required to prove that, |eq \o((,a)| = |eq \o((,c)|, |eq \o((,b)| = |eq \o((,d)|

Proof : eq \o((,AO) + eq \o((,OD) = eq \o((,AD) and eq \o((,BO) + eq \o((,OC) = eq \o((,BC) 

Since, the opposite sides of a rectangle are equal and parallel.

( eq \o((,AD) = eq \o((,BC) 
i.e, eq \o((,AO) + eq \o((,OD) = eq \o((,BO) + eq \o((,OC)
or, eq \o((,a) + eq \o((,d) = eq \o((,b) + eq \o((,c) 

or, eq \o((,a) ( eq \o((,c) = eq \o((,b) ( eq \o((,d) [adding ( eq \o((,c) ( eq \o((,d) to both sides]

But AC is the support line of both eq \o((,a) and eq \o((,c) 

( AC is also the support of eq \o((,a) ( eq \o((,c)
BD is the support line of both eq \o((,b) and eq \o((,d)
( BD is also the support of eq \o((,b) ( eq \o((,d)
If eq \o((,a) ( eq \o((,c) and eq \o((,b) ( eq \o((,d) are two equal and non zero vectors, then their lines of support are same or parallel. But AC and BD are two intersecting straight lines which are not parallel.

Hence eq \o((,a) ( eq \o((,c) and eq \o((,b) ( eq \o((,d) are zero vectors

( a ( c = 0 or, a = c Also b ( d = 0 or, b = d
( |eq \o((,a)| = |eq \o((,c)| and |eq \o((,b)| = |eq \o((,d)|

( The diagonals of a rectangle bisect each other. (Proved).

eq \o((,c) 

[image: image20]
Given, 


slant height of the right circular cone,  ( = 5 cm


radius of the right circular cone, r = 3cm

From, (ADC,



AC2 = AD2 + DC2

(
AD2 = AC2 ( DC2 


(
AD
= eq \r(AC2 ( DC2)



= eq \r((5)2 ( (3)2)



= eq \r(25 ( 9)



= eq \r(16)



= 4
( Height of the right circular cone, AD = h = 4cm

( Volume of the right circular cone
= eq \f(1,3)(r2h 


= eq \f(1,3) ( 3.14 ( (3)2 ( 4 cm3

= 37.68 cm3 (Ans.)
Answer to the question no. 7
eq \o((,a) L.H.S
= sin4x ( sin2x

= (sin2x)2 ( sin2x


= (1 ( cos2x)2 ( (1 ( cos2x) [( sin2x + cos2x = 1]


= 1 ( 2cos2x + cos4x ( 1 + cos2x 



[( (a ( b)2 = a2 ( 2ab + b2]


= cos4x ( cos2x


= R.H.S

( sin4x – sin2x = cos4x – cos2x (Proved).
eq \o((,b) Given, tanx = eq \f(a,b)
( Given expression,




sec4x ( sec2x


= (sec2x)2 ( sec2x


= (1 + tan2x)2 ( (1 + tan2x) 




[( sec2x ( tan2x = 1]


= 1 + 2tan2x + tan4x ( 1 (  tan2x


= tan4x + tan2x


= eq \b(\f(a,b))\s\up5(4) +  eq \b(\f(a,b))\s\up5(2)  [( putting the value]


= eq \f(a4,b4) + eq \f(a2,b2)

= eq \f(a4 + a2b2,b4) (Ans.)
eq \o((,c) Given expression,

5sec2x ( 7tanx . secx – 2tan2x = 0

(
eq \f(5,cos2x) ( 7.eq \f(sinx,cosx).eq \f(1,cosx) ( 2.eq \f(sin2x,cos2x) = 0 eq \b\bc\[((tanx = \f(sinx,cosx) and secx = \f(1,cosx))
(
eq \f(5 ( 7sinx (2sin2x,cos2x) = 0

(
5 ( 7sinx ( 2sin2x = 0 
(
2sin2x + 7sinx ( 5 = 0
(
4sin2x + 14sinx ( 10 = 0
(
(2 sinx)2 + 2.2sinx.eq \f(7,2) + eq \b(\f(7,2))\s\up5(2) ( eq \b(\f(7,2))\s\up5(2) ( 10 = 0
(
eq \b(2 sinx + \f(7,2))\s\up5(2) = 10 + eq \f(49,4)
(
eq \b(2 sinx + \f(7,2))\s\up5(2) = eq \f(89,4)
(
2sinx + eq \f(7,2) = eq \f(\r(89),2)
(
2sinx = eq \f(\r(89),2) ( eq \f(7,2)
(
2sinx = eq \f(\r(89) ( 7,2)
(
sinx = eq \f(( 7 + \r(89),4)
(
sinx = 0.608

(
sinx = sin 37.45

(
x = 37.45( (Ans.)

Answer to the question no. 8 
eq \o((,a) Sample space : The set of all possible outcomes of a random experiment is called the sample space. The lossing of a coin has two possible outcomes; H(head) and T(tail). So, in this case  the sample space is S = {H, T}
eq \o((,b) Tree diagram of drawing a coin and a dice is shown below :
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According to the probability tree of the events of random experiment of coin and a dice, together, the sample space is :

S = {H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6}

Here, total number of possible outcomes = 12

Again number of favorable outcomes of getting the head on the coin and even number on the dice = 3

( The probability of getting head on the coin and even number on the dice = eq \f(3,12) = eq \f(1,4) (Ans.)
eq \o((,c) From 'b' (tree diagram)
( Total number of possible outcomes = 12

The number of favorable outcomes of getting tail on the coin and a number divisible by 3 on the dice is = 2

( The probability of getting tail on the coin and a number divisible by 3 on the dice is = eq \f(2,12) = eq \f(1,6) (Ans.) 
37. Pabna Cadet College
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Co-domain : The co-domain of a function is the set of its possible outputs. 

For example, f : ( ( (, is a function from real numbers to the real numbers. Here co-domain of ( is all real numbers. It does not necessarily mean that the range of f is (. But the range is the subset of co-domain if we define f(x) = x2 then the range of the function is [0, (] which belongs to co-domain (. 

Onto function : A function f : A ( B will be called the onto function if f(A) = B or for every b ( B, there exists a ( A such that f(a) = b. 

Example : The function f : ( ( (, f(x) = 2x + 1  is an onto function. 
eq \o((,b) Given, f(x) = common based logarithm of x 


= ex 


It is required to draw the graph of f(x) = ex 

Let, y = ( (x) = ex
Taking some values of x, corresponding values of y are shown in the following table (
	x
	( 2
	( 1
	0
	1
	2
	3
	4

	y
	0.14
	0.36
	1
	2.71
	7.4
	20.08
	54.6


Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) by taking of 5 smallest squares = 1 unit along x-axis and length of 1 small square = 1 unit along y-axis. The graph of the function y = ((x) can be found by joining the points in the curve lines which is shown below (

[image: image22]
eq \o((,c) Let,  eq \f(1,y (y2 + 1)2) =  eq \f(Ay + B,y2 + 1) +  eq \f(Cy + D,(y2 + 1)2) +  eq \f(E,y) ........... (i) 

Multiply equation by y (y2 + 1)2 we get, 

1 = y (Ay + B) (y2 + 1) + y (Cy + D) + E (y2 + 1)2............(ii) 

or, 1 = (Ay2 + By) (y2 + 1) + Cy2 + Dy + Ey4 + 2Ey2 + E 

or, 1 = Ay4 + Ay2 + By3 + By + Cy2 + Dy + Ey4 + 2Ey2 + E 

or, 1 = y4 (A + E) + y3B + y2 (A + C + 2E) + y (B + D) + E 

Equating coefficients of y4, y3, y2, y and y0 we get, 

A + E = 0, B = 0, A + C + 2E = 0, B + D = 0, E = 1 

( B = 0, E = 1 from B + D = 0 we get, D = 0

from A + E = 0 We get, A = – 1 and from A + C + 2E = 0 or, C = – A – 2E = 1 – 2 = – 1

( C = – 1 

Putting the values of A, B, C, D, E in (i) we get, 

 eq \f(1,y (y2 + 1)2) =  eq \f(– y,y2 + 1) +  eq \f(– y,(y2 + 1)2) +  eq \f(1,y) 

= –  eq \f(y,y2 + 1) –  eq \f(y,(y2 + 1)2) +  eq \f(1,y) (Ans.) 
Answer to the question no. 2
eq \o((,a) Given, g(x) = (1 + ax)6 

If a is replace by then g(x) = (1 + x.x)6

= (1 + x2)6
Then the degree of g(x) = 2 ( 6 = 12 (Ans.)
eq \o((,b) Given g(x) = (1 + ax)6
Using binomial theorem, we get, 

g(x) = (1 + ax)6 = 1 + 6c1 a. x + 6c2 (ax)2 + ............ [expanding up to x2]

= 1 + 6ax + 15a2 x2 + .............

Now, f(x). g(x) = (1 – x) (1 + 6ax + 15a2 x2 + ..............)


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


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

According to question,
1 + x (6a – 1) + x2 (15a2 – 6a) = 1 + bx2 

Equating the coefficients of x and x2 we get,

6a – 1 = 0 or a =  eq \f(1,6) 
and 15a2 – 6a = b 

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

or, b =  eq \f(15,36) – 1 


= –  eq \f(21,36) = –  eq \f(7,12) 
( a =  eq \f(1,6) and b = –  eq \f(7,12) (Ans.)  

eq \o((,c) g(x) = (1 + ax)6
Expanding g(x) binomially we get, 

(1 + ax)6 = 1 + 6c1 ax + 6c2 (ax)2 + 6c3 (ax)3 + 6c4 (ax)4 + 6c5 (ax)5 + (ax)6 
= 1 + 6ax + 15a2x2 + 20a3x3 + 15a4x4 + 6a5x5 + a6x6 

( Coefficient of x5 = 6a5 and coefficient of x7 = 0 (Ans.)
Answer to the question no. 3
eq \o((,a)
Given, F(a, b, c) = a3 + b3 + c3 ( 3abc.


Given expression is the polynomial of the variables of a, b, c.

Now, writing b in place of a, c in place of b, a in place of c, we get,

F (b, c, a) = b3 + c3 + a3 ( 3.b.c.a



= a3 + b3 + c3 ( 3abc

It is seen that, the expression remain unchanged when variables are interchanged in cyclic order.

That is, F (a, b, c) = F (b, c, a)


So, F (a, b, c) is a cyclic expression. (Shown)
eq \o((,b)
Given,

F (a, b, c) = a3 + b3 + c3 ( 3abc


= (a + b)3 ( 3ab (a + b) + c3 ( 3abc


= (a + b)3 + c3 ( 3ab (a + b + c)



= (a + b + c) {(a + b)2 ( (a + b).c + c2} 





(3ab (a + b + c)



= (a + b + c) (a2 + 2ab + b2 ( ca ( bc + c2) 

( 3ab (a + b + c)


= (a + b + c) (a2 + 2ab + b2 ( ca ( bc + c2 ( 3ab)


= (a + b + c) (a2 + b2 + c2 ( ab ( bc ( ca) 

(Ans.)


According to the question, F (a, b, c) = 0


or,
(a + b + c) (a2 + b2 + c2 ( ab ( bc ( ca) = 0


or,
a2 + b2 + c2 ( ab ( bc ( ca = 0 [( a + b + c ( 0]


(
a2 + b2 + c2 = ab + bc + ca  (Shown)
eq \o((,c)
From 'b', we get,

F(a, b, c) = (a + b + c) (a2 + b2 + c2 ( ab ( bc ( ca) 



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


Given that, a = y + z ( x, b = z + x ( y, c = x + y ( z


( a + b + c = y + z ( x + z + x ( y + x + y ( z = x + y + z


Now, (a ( b)2 = (y + z ( x ( z ( x + y)2



= (2y ( 2x)2



= {(2(x(y)}2



= 4(x(y)2

(b ( c)2 = (z + x ( y ( x ( y + z)2




= (2z ( 2y)2



= {(2(y(z)}2



= 4(y ( z)2

and (c ( a)2 = (x + y ( z ( y ( z + x)2



= (2x ( 2z)2



= {(2(z(x)}2



= 4(z(x)2

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



=  eq \f(1,2) (x + y + z) {4(x ( y)2 + 4(y ( z)2 

+ 4(z ( x)2}



= 4 (  eq \f(1,2) (x + y + z) {(x ( y)2 + (y ( z)2 

+ (z ( x)2}



= 4(x3 + y3 + z3 ( 3xyz)



= 4F(x, y, z)


That is, F(a, b, c) = 4F(x, y, z) 

( F(x, y, z) : F(a, b, c) = 1 : 4 (Ans.) 
Answer to the question no. 4
eq \o((,a) A polygon is a geometrical figure of any number of sides but a quadrilateral is a geometrical figure of 4 sides. 

So, every quadrilateral is a polygon but inversely it is not true. 
eq \o((,b)
Let, A (0, –1), B ((2, 3), C (6, 7) and D (8, 3)


Now, 

Length of the side AD =  eq \r((0 – 8)2 + ( –1 – 3)2)  



=  eq \r(64 + 16)  =  eq \r(80) unit


Length of the side DC =  eq \r((8 – 6)2 + (3 – 7)2)  



=  eq \r(22 + (( 4)2) 


=  eq \r(4 + 16)  =  eq \r(20) unit


[image: image23]

Length of the side CB =  eq \r((6 + 2)2 + (7 – 3)2) 


=  eq \r(64 + 16)  =  eq \r(80) unit


and length of the side AB =  eq \r((0 + 2)2 + ( –1 – 3)2) 

=  eq \r(4 + 16) =  eq \r(20) unit (Ans.)

Again, length of the diagonal AC



=  eq \r((0 – 6)2 + ( –1 – 7)2)  =  eq \r(36 + 64) 


=  eq \r(100)  = 10 unit (Ans.)

and length of the diagonal BD =  eq \r((8 + 2)2 + (3 – 3)2) 


=  eq \r(102)  = 10 unit


It is seen that, AB = CD, BC = AD 

and diagonals AC = diagonal BD.

( The points A, B, C, D are the vertices of a rectangle. (Shown)
eq \o((,c) From 'b' we get, length of two non-parallel sides are AB =  eq \r(80) and BC =  eq \r(20)
And length of two diagonal are AC = 10 and BC = 10 (Ans.) 

( Area of the rectangle = AB ( BC 


=  eq \r(80) (  eq \r(20) sq. unit 


=  eq \r(1600) sq. unit 


= 40 sq. unit (Ans.)
Answer to the question no. 5
eq \o((,a) Triangle law of vectors : 

Let, the vectors u and v are represented by the sides  eq \o((,AB) and  eq \o((,BC) of triangle ABC such that the terminal point of u is the initial point of v. 

Then the side  eq \o((,AC)  represent the sum of vectors u + v. 

i. e.  eq \o((,AB)  +  eq \o((,BC) =  eq \o((,AC) 
This is known as triangle law of vectors. 
eq \o((,b) See the solution of question 5(c), Mymensingh Girls' Cadet College, Page-70.

 eq \o(AD,() =  eq \o(AB,() +  eq \o(BD,()

(  eq \o(AD,() =  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() ................. (i)


[D is the middle point of BC, so  eq \o(BD,() =  eq \f(1,2)  eq \o(BC,()]


In (ACF,  eq \o(AF,() =  eq \o(AC,() +  eq \o(CF,()

(  eq \o(CF,() =  eq \o(AF,() –  eq \o(AC,() [ eq \o(AC,() = –  eq \o(CA,()]


(  eq \o(CF,() =  eq \f(1,2)

 eq \o(AB,() –  eq \o(AC,() ................ (ii)


[F is the middle point of AB, so  eq \o(AF,() =  eq \f(1,2)  eq \o(AB,()]

and from the triangle (ABE,  eq \o(AE,() =  eq \o(AB,() +  eq \o(BE,()

or,  eq \o(BE,() =  eq \o(AE,() –  eq \o(AB,()

(  eq \o(BE,() =  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,() ......................... (iii)


[E is the middle point of AC, so  eq \o(AE,() =  eq \f(1,2)  eq \o(AC,()]


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


 eq \o(AD,() +  eq \o(CF,() +  eq \o(BE,() =  eq \o(AB,() +  eq \f(1,2)

 eq \o(BC,() +  eq \f(1,2) 

 eq \o(AB,() –  eq \o(AC,() +  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,()

or,  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() =  eq \f(1,2)  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() –  eq \f(1,2)  eq \o(AC,()


=  eq \f(1,2) ( eq \o(AB,() +  eq \o(BC,()) –  eq \f(1,2)

 eq \o(AC,()


=  eq \f(1,2)

 eq \o(AC,() –  eq \f(1,2)

 eq \o(AC,() = 0

(  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() =  eq \o(0,() (Proved)
eq \o((,c) 
Given the middle points of the sides AB and AC of the triangle ABC are F and E respectively.


Join F, E. It is required to prove with the help of vectors that FE =  eq \f(1,2) BC and FE || BC

Proof: F and E are the middle points of AB and AC respectively.


( eq \o((,FB) =  eq \o((,AF) =  eq \f(1,2)  eq \o((,AB) and  eq \o((,AE)  =  eq \o((,EC)  =  eq \f(1,2)  eq \o((,AC) 

According to the triangle law we get,

        eq \o((,BC) =  eq \o((,BA)  +  eq \o((,AC)  

 
or,   eq \o((,BC) = –  eq \o((,AB) +  eq \o((,AC) =   eq \o((,AC) –   eq \o((,AB) ............ (i)


and   eq \o((,FE) =  eq \o((,FA)  +  eq \o((,AE)  



= –  eq \o((,AF)  +  eq \o((,AE) 


= –  eq \f(1,2)    eq \o((,AB)  + 
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 eq \o((,AC)  [(  eq \o((,AF) =  eq \f(1,2)   eq \o((,AB) ,  eq \o((,AE)  =  eq \f(1,2)   eq \o((,AC) ]


=  eq \f(1,2) ( eq \o((,AC) –  eq \o((,AB) ) =  eq \f(1,2)  eq \o((,BC)  [from the equation (i)]

So, | eq \o((,FE)| =  eq \f(1,2) | eq \o((,BC)|


( FE =  eq \f(1,2) BC and the support line of  eq \o((,FE) and  eq \o((,BC) will be same or parallel.


But, F and E are the middle points of AB and AC respectively. So, the support line of   eq \o((,FE)  and  eq \o((,BC)  can not be same.


( FE | | BC


That is, FE =  eq \f(1,2) BC and FE || BC (Proved)
Answer to the question no. 6
eq \o((,a) Given, radius = r and height = h 

( Area of curved surface of the cylinder = 2(rh 

And area of the whole surface of the cylinder = 2(r (r + h)
eq \o((,b) Here, vertical angle of the cone, (CAB = 2( 


Half of the vertical angle, (CAO = ( 

It is seen from the figure that, radius of base of the cone, OC = r, 

Height of the cone, OA = h and

 the slant height, AC = (
Slant height, ( =  eq \r(h2 + r2) ... ... ... (i) 

tan( =  eq \f(r,h) 
or, h = eq \f(r,tan() = rcot( ... ... ... (ii) 

Area of the curved surface, S = (r1
= (r(

= ( ( r (  eq \r(h2 + r2)  [from (i)] 


= (r eq \r(h2 + h2tan2()  [from (ii)] 


= (r h  eq \r(1 + tan2()  


= (rhsec( [(1 + tan2( = sec2(] 


= (.htan(. h. eq \f(1,cos()  [from (ii)]


=  eq \f((h2tan(,cos()  sq. unit (Shown)
Again, S =  eq \f((h2tan(,cos()  =  eq \f((h2tan2(,cos(.tan()  =  eq \f(((htan()2cos(,sin(.cos()

=  eq \f((r2,sin() sq. unit [( h tan( = r] (Shown)
eq \o((,c) 
Volume, V =  eq \f(1,3) (r2h 


=  eq \f(1,3) (r2  eq \f(r,tan() 

=  eq \f((r3,3tan() cubic unit 
( V : S =  eq \f((r3,3 tan() :  eq \f((r2,sin()    eq \b\bc\[(From (ii)( S = \f((r2,sin())

= 3 sin(,cos()  eq \f(r, ) 
:  eq \f(1,sin() 

= r cos ( :   eq \f(3sin (,sin () 

= r cos( : 3 (Shown) 
Answer to the question no. 7
eq \o((,a)
Sample space:The set of all possible outcomes of a random experiment is called the sample space.


If two coins are tossed simultaneously then the sample space is S = {HH, HT, TH, TT}

Sample Point : Every element of a sample space is called a sample point. In the preceding example, the sample consists of four sample points.
eq \o((,b) Sample space of drawing a dice {1, 2, 3, 4, 5, 6} 


Total number of sample points = 6 


Sample points of getting a number of at least 4 is {4, 5, 6}

( Probability of getting a number of at least 4 =  eq \f(3,6)  =  eq \f(1,2)  (Ans.) 

Again sample points of getting a number of at best 4 is {1, 2, 3, 4} 

(Probability of getting a number of at best 4 =  eq \f(4,6) =  eq \f(2,3) (Ans.)
eq \o((,c) Since a coin has only two sides, all possible outcomes of one tossing a coin is 2 i.e. {H, T}

Again, all possible outcomes of two tossings a coin is 4 i.e. {HH, HT, TH, TT}


Similarly,


all possible outcomes of 1 tossing a coin = 2


" 
"     "      " 
2 tossings = 4 = 2 ( 2 = 22

" 
"     "      "
3    "  = 8 = 2 ( 2 ( 2 = 23

"
"     "      "
4    " = 16 = 2 ( 2 ( 2 ( 2 = 24

....................................................................................


....................................................................................


all possible outcomes of n tossings a coin = 2n

( For n times tossing of the coin, the sample space will consist of 2n points. (Shown)
Answer to the question no. 8
eq \o((,a) There is no unit of a trigonometric ratio. A trigonometric ratio is a ratio of two similar expressions. So it has no unit. 
eq \o((,b) 2sinx cosx = sinx


or, 2sinx cosx – sinx = 0


or, sinx (2cosx – 1) = 0


Either, sinx = 0 or 2cosx – 1 = 0



( cosx = eq \f(1,2)

If sinx = 0, then sinx = sin0, sin(, sin2(

( x = 0, (, 2(

If cosx = eq \f(1,2), then cosx = cos eq \f((,3), coseq \b(2( – \f((,3))

or, cosx = cos eq \f((,3), cos eq \f(5(,3)

( x = eq \f((,3), eq \f(5(,3)
( The required solution: ( =  eq \f((,3) ,  eq \f(2(,3) , (,   eq \f(5(,3) , 2( (Ans.)
eq \o((,c) Given, 


cosecA =  eq \f(a,b) 
or, cosec2A =  eq \f(a2,b2)      [squaring both sides]

or, 1 + cot2A =  eq \f(a2,b2)     [since, cosec2A ( cot2A = 1]
or, cot2A =  eq \f(a2,b2)  – 1

or,  eq \f(1,tan2A)  =  eq \f(a2 – b2,b2) 
or, tan2A  =  eq \f(b2,a2 – b2) 
or, tanA  = ( eq \r(\f(b2,a2 – b2)) 
( tanA =  eq \f(( b,\r(a2 – b2))  (Proved)
38. Rangpur Cadet College
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) P(x) = x4 ( 2x3 + 2x2 ( 2x + a

(x ( 1) is a factor of p(x).
Now, according to factor theorem,

P(1) = 0

( 14 ( 2.13 + 2.12 ( 2.1 + a = 0

( a ( 1 = 0

( a = 1 (Ans.) 

eq \o((,b) With a = 1,

P(x) = x4 ( 2x3 + 2x2 ( 2x + 1


= x4 ( x3 ( x3 + x2 + x2 ( x ( x + 1


= x3(x ( 1) ( x2(x ( 1) + x(x ( 1) ( 1(x ( 1)


= (x ( 1) (x3 ( x2 + x ( 1)


= (x ( 1) {x2(x ( 1) + 1(x ( 1)}


= (x ( 1) (x ( 1) (x2 + 1)  = (x ( 1)2 (x2 + 1) (Ans.) 

eq \o((,c)  eq \f(1,P(x)) =  eq \f(1,(x ( 1)2 (x2 + 1))
Let,  eq \f(1,(x ( 1)2 (x2 + 1)) (  eq \f(A,(x ( 1)) +  eq \f(B,(x ( 1)2) +  eq \f(Cx + D,(x2 + 1)) ..... (i)

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

1 ( A(x ( 1) (x2 + 1) + B(x2 + 1) + (Cx + D) (x ( 1)2 ..... (ii)

Which is true for all values of x.

Now, putting x = 1 we get,

     1 = B(12 + 1)

( 2B = 1

( B =  eq \f(1,2)
Putting B =  eq \f(1,2) in (ii) we get,

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

( 1 = A(x3 ( x2 + x ( 1) +  eq \f(1,2)x2 +  eq \f(1,2) + Cx3 ( 2Cx2 + Cx + Dx2 ( 2Dx + D

( 1 = x3(A + C) + x2  eq \b((A + \f(1,2) ( 2C + D) + x(A + C ( 2D) +  eq \b((A + \f(1,2) + D) ........... (iii)

Now equating the co-efficients of x3, x2, x on both sides we get(
      A + C = 0 ................ (iv)

 
( A ( 2C + D +  eq \f(1,2) = 0 .......... (v)


A + C ( 2D = 0 ............ (vi)


( A +  eq \f(1,2) + D = 1 ............ (vii)

Now, A + C ( 2D = 0


( 2D = A + C


( 2D = 0 [( A + C = 0]


( D = 0 

Putting D = 0 in (vii) we get(
      (A +  eq \f(1,2) = 1

( (A =  eq \f(1,2) ( A = (  eq \f(1,2)
Again, A + C = 0

( C = (A


=  eq \f(1,2)
Therefore,

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

Answer to the question no. 2
eq \o((,a) An exponential equation with two variables:

22x + 1.273y + 1 = 8

A quadratic equation with two variables:

x2 ( xy + y2 = 0

eq \o((,b) The radical equation is(
(1 + 3x) eq \s\up5(\f(1,3)) + (1 ( 3x) eq \s\up5(\f(1,3)) = 2 eq \s\up5(\f(1,3)) 

( (1 + 3x) + (1 ( 3x) + 3(1 + 3x)  eq \s\up5(\f(1,3)) (1 ( 3x) eq \s\up5(\f(1,3)) 

 eq \b\bc\{((1 + 3x)  + (1 ( 3x)  eq \s\up5(\f(1,3)))
  = 2 [Cubing both sides]

( 2 + 3(1 + 3x)  eq \s\up5(\f(1,3))(1 ( 3x)  eq \s\up5(\f(1,3)).2 eq \s\up5(\f(1,3)) = 2

( 2 eq \s\up5(\f(1,3)).3(1 + 3x) eq \s\up5(\f(1,3))(1 ( 3x) eq \s\up5(\f(1,3)) = 0

( (1 + 3x) eq \s\up5(\f(1,3))(1 ( 3x) eq \s\up5(\f(1,3)) = 0

( (1 + 3x) (1 ( 3x) = 0 [Cubing again]

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

( x =  eq \f((1,3)           or, x =  eq \f(1,3)
( Required solution, x = ± eq \f(1,3) (Ans.) 
eq \o((,c) Given equation,

     3xy2 ( x + 2y2 + 1 = 0

( y2(3x + 2) = x ( 1

( y2 =  eq \f(x ( 1,3x + 2) ............... (i)

Again, y +  eq \f(12,y) = 8


( y2 + 12 = 8y [Multiplying both sides by y]


( y2 ( 8y + 12 = 0


( y2 ( 6y ( 2y + 12 = 0


( y(y ( 6) ( 2(y ( 6) = 0


( (y ( 6) (y ( 2) = 0


(  y ( 6 = 0         or, y ( 2 = 0


( y = 6                or, y = 2

Putting y = 6 in (i) we get,

     36 =  eq \f(x ( 1,3x + 2)
( 108x + 72 = x ( 1

( 107x = (73

( x = (  eq \f(73,107)
Again, putting y = 2 in (i) we get,

       4 =  eq \f(x ( 1,3x + 2)
( 12x + 8 = x ( 1

( 11x = (9

( x = (  eq \f(9,11)
( x = (  eq \f(73,107) (  eq \f(9,11) (Ans.) 
Answer to the question no. 3
eq \o((,a) a = 3l + 1, b = 3m + 2, c = 3n + 3
abc = 729

Now, abc = 3l + 1.3m + 2.3n + 3
( 729 = 3(l + 1 + m + 2 + n + 3)
( 3(l + m + n + 6) = 729

( 3l + m + n + 6 = 36
( (l + m + n) + 6 = 6

( l + m + n = 0 (Ans.) 

eq \o((,b) a = 3l + 1, b = 3m + 2, c = 3n + 2
And given that,

      x = 1 + log3bc

( x = 1 + log3(3m + 2.3n + 3)

( x = 1 + log33m + n + 5
( x = 1 + (m + n + 5) log33
( x = 1 + (5 + m + n) [logaa = 1]

( x = 6 ( l [m + n = (l]

( x + l = 6

Again, y = 2 + log3ca

( y = 2 + log33n + 3.3l + 1
( y = 2 + log33n + l + 4

​( y = 2 + (n + l + 4) log33

( y = 2 + (n + l + 4) [logaa = 1]

( y = 6 + (n + l)

( y = 6 ( m   [n + l = (m as m + n + l = 0]

( y + m = 6

Again, z = 3 + log3ab


( z = 3 + log3(3l + 1.3m + 2)


( z = 3 + log33l + m + 3

( z = 3 + (l + m + 3) log33


( z = 3 + (l + m + 3)     [logaa = 1]


( z = 6 + (l + m)


( z = 6 ( n [l + m = (n  as m + n + l = 0]


( z + n = 6

( x + l = y + m = z + n [Shown]

eq \o((,c) Here, l + m + n = 0     [From (a)]

L.H.S =  eq \f(1,2m + 2(n + 1) +  eq \f(1,2n + 2(l + 1) +  eq \f(1,2l + 2(m + 1)

=  eq \f(1,2m + \f(1,2n) + 1) +  eq \f(1,2n + 2(l + 1) +  eq \f(1,2l + \f(1,2m) + 1)

=  eq \f(2n,2m + n + 1 + 2n) +  eq \f(1,2n  + 2m + n + 1) +  eq \f(2m,2m + l + 2m + 1)

 eq \b\bc\[(\a\al(m + n + l = 0,m + n = ( l)) 


=  eq \f(2n,2m + n + 2n + 1) +  eq \f(1,2m + n + 2n + 1) +  eq \f(2m,2(n + 2m + 1)

=  eq \f(2n,2m + n + 2n + 1) +  eq \f(1,2m + n + 2n + 1) +  eq \f(2m,\f(1,2n) + 2m + 1)

=  eq \f(2n,2m + n + 2n + 1) +  eq \f(1,2m + n + 2n + 1) +  eq \f(2m.2n,2m + n + 2n + 1)

=  eq \f(2n + 1 + 2m + n,2m + n + 2n + 1)

=  eq \f(2m + n + 2n + 1,2m + n + 2n + 1) = 1 = R.H.S

(  eq \f(1,2m + 2(n + 1) +  eq \f(1,2n + 2(l + 1) +  eq \f(1,2l + 2(m + 1) = 1 (Shown) 
Answer to the question no. 4
eq \o((,a) 
The medians AD, BE and CF of (ABC intersect at O. 


 O is the centroid and O divides AD at the ratio 2 : 1. 

( AD : GD = 3 : 1
eq \o((,b) 
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Let, AD is the median of (ABC. 


Required to prove that, AB2 + AC2 = 2 (BD2 + AD2)


Construction: We draw AM ( BC from A or draw AM perpendicular to extended BC. 


Proof: Let, (ADB is obtuse angle. 


AB2 = AD2 + BD2 + 2BD.DC..... (i)


If (ADC is acute angle, then


AC2 = AD2 + CD2 ( 2CD. DM


Or, AC2 = AD2 + BD2 ( 2BD. DM [( BD = CD] ..... (ii)


Adding (i) and (ii),


AB2 + AC2 = AD2 + BD2 + 2BD. DM + AD2 + BD2 


( 2BD.DM


( AB2 + AC2 = 2AD2 + 2BD2 = 2(AD2 + BD2) (Shown)
eq \o((,c) Particular enunciation: Given the lengths of three sides of a triangle (ABC are AB, BC and CA respectively. We have to draw a circumcircle of triangle (ABC. 


[image: image26]
Steps of construction: 

Step-1: Draw the bisectors EM and FN of the line segments AB and AC respectively. Let, they intersect each other at O.

Step-2: Join A, O. Draw a circle by taking O an centre and radius equal to OA.

Step-3: Then the circle passes through the points A, B and C and this circle is the required circumcircle of the triangle (ABC. 

Answer to the question no. 5
eq \o((,a) Slope of a straight line: The slope m of a line AB is expressed in the following way m =  eq \f(change of co-ordinate of y,change of co-ordinate of x)
Generally, when a straight line AB passes through the points A(x1, y1) and B(x2, y2) we express the slope, m =  eq \f(y2 ( y1,x2 ( x1)  eq \b\bc\[(\f(rise,run))
eq \o((,b) The given co-ordinates are A(2, (4), B((4, 4) and C(3, 3).

( The length of side AB =  eq \r(((4 ( 2)2 + (4 ( ((4))2)

=  eq \r(((6)2 + (8)2)

=  eq \r(36 + 64)

=  eq \r(100)

= 10 unit

The length of the side BC =  eq \r((3 ( ((4))2 + (3 ( 4)2)

=  eq \r((7)2 + ((1)2)

=  eq \r(50)
The length of the side CA =  eq \r((2 ( 3)2 + ((4 ( 3)2)

=  eq \r(((1)2 + ((7)2)

=  eq \r(1 + 49)

=  eq \r(50)
Therefore, we can see that,

 
AB2 = 102 unit


= 100 unit

and BC2 + CA2 = ( eq \r(50))2 + ( eq \r(50))2

= (50 + 50) unit


= 100 unit

( AB2 = BC2 + CA2
We can also see that BC = CA =  eq \r(50) 
Therefore, the given triangle is isosceles and right-angled triangle. 
eq \o((,c) The equation of the straight line using points (2, (4) and ((4, 4) is to be determined first.

The slope is =  eq \f(4 ( ((4),(4 ( 2)

=  eq \f(8,(6) =  eq \f((4,3)
( Slope, m =  eq \f((4,3)
( The equation is,

       (y ( y1) = m(x ( x1)

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

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

( 3y + 12 = (4x + 8

( 4x + 3y + 4 = 0

( The equation of PQ is  eq \f(y + \f(4,3),– \f(4,3) – 0) =  eq \f(x – 0,0 + 1) 
or, y +  eq \f(4,3) = –  eq \f(4,3) x 

or, 3y + 4 = – 4x 

or, 4x + 3y + 4 = 0 
Answer to the question no. 6
eq \o((,a) a is the position vector of point A. b is the position vector of point B.

(  eq \o(((,AB) = b ( a (Ans.) 

eq \o((,b) Given that, a and b are position vectors of the point A and B respectively and D and C are the mid points. c and d are position vectors of point C and D respectively. 


[image: image27]
(  eq \o(((,OA) = a,  eq \o(((,OC) = c
 eq \o(((,OB) = b,  eq \o(((,OD) = d
As D and C are the mid points of a and b we can say that,

 eq \o(((,OA) = 2 eq \o(((,OD) ........... (i)

 eq \o(((,OB) = 2 eq \o(((,OC) .............(ii)

Adding (i) and (ii) we get,

      eq \o(((,OA) +  eq \o(((,OB) = 2 eq \o(((,OD) + 2 eq \o(((,OC)
( a + b = 2d + 2c
( a + b = 2(d + c)

( a + b (2(d + c) = O. (Proved) 

eq \o((,c) Given that, P and Q are the midpoints of the diagonals AC and BD of the quadrilateral ABCD respectively. 


[image: image28]
Let, a, b, c, d, p, q are the position vectors of points A, B, C, D, P and Q respectively. 

The position vector of the point P and Q are,

p =  eq \f(a + c,2)
q =  eq \f(b + d,2)
(  eq \o(((,PQ) = q ( p

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

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


=  eq \f(1,2)( eq \o(((,AB) +  eq \o(((,CD))


=  eq \f(1,2)( eq \o(((,AB) (  eq \o(((,DC))

Therefore, the line of support of  eq \o(((,PQ),  eq \o(((,AB) and  eq \o(((,DC) are either same or parallel. But clearly they are not same. Therefore, they are parallel, 

( PQ||AB||DC and 

 eq \o(,PQ) =  eq \f(1,2)( eq \o(,AB) (  eq \o(,DC)) (Proved)   

Answer to the question no. 7
eq \o((,a) Given that, ( =  eq \f((,3)
( A =  eq \f(1 + sin(,1 ( sin() =  eq \f(1 + sin\f((,3),1 ( sin\f((,3))


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

=  eq \f(1,cos() +  eq \f(sin(,cos() =  eq \f(1,cos\f((,3)) +  eq \f(sin\f((,3),cos\f((,3))

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


= 2 +  eq \r(3)
Answer: A =  eq \f(2 + \r(3),2 ( \r(3))

B = 2 +  eq \r(3)
eq \o((,b) We have to show that, B =  eq \r(A)
A =  eq \f(1 + sin(,1 ( sin() =  eq \f((1 + sin() (1 + sin(),(1 ( sin() (1 + sin())

=  eq \f((1 + sin()2,(1 ( sin2()) =  eq \f((1 + sin()2,cos2()
(  eq \r(A) =  eq \r(\f((1 + sin()2,cos2())

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

= sec( + tan( = B

( B =  eq \r(A) (Showed) 
eq \o((,c) Given that, B =  eq \r(3)

( sec( + tan( =  eq \r(3)

(  eq \f(1,cos() +  eq \f(sin(,cos() =  eq \r(3)

( 1 + sin( =  eq \r(3)cos(

(  eq \r(3)cos( ( sin( = 1

Dividing by  eq \r((\r(3))2 + 12) = 2 we get,

      eq \f(\r(3),2).cos( (  eq \f(1,2)sin( =  eq \f(1,2)
( cos(.cos eq \f((,6) ( sin(.sin  eq \f((,6) = cos. eq \f((,3)
( cos eq \b(( + \f((,6)) = cos. eq \f((,3)
( ( +  eq \f((,6) =  eq \f((,3)
( ( =  eq \f((,3) (  eq \f((,6)
( ( =  eq \f(2( ( (,6)
( ( =  eq \f((,6) 

Answer: ( =  eq \f((,6) 

Answer to the question no. 8
eq \o((,a) Event: The outcome of random experiment is called an event. For example: getting 3 on the throw of a dice is an event. 

Sample space: The set of all possible outcomes of a random experiment is called sample space.

For example: The tossing of a coin has two possible outcomes, head (H) and tail (T). So in this case sample space is, 


S = {H, T}

eq \o((,b) Total number of babies = less than normal weight + normal weight + more than normal weight


= 1200 + 3000 + 800


= 5000

The probability that the baby of born exactly with normal weight, P(N) =  eq \f(Number of babies with normal weight,Total number of babies)

=  eq \f(3000,5000) =  eq \f(3,5)
Answer:  eq \f(3,5)
eq \o((,c) Baby born with not less than normal weght = Baby born with normal weight + Baby born with more than normal weight

= 3000 + 800 = 3800

( The probability that the baby was born with not less than normal weight,

=  eq \f(Baby born with not less than normal weight,Total number of babies)
=  eq \f(3800,5000) =  eq \f(38,50) =  eq \f(19,25)
Answer:  eq \f(19,25) 

39. Comilla Cadet College
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Given, ((x) =  eq \f(x + 2,2x ( 1)
For, 2x ( 1 = 0 or, x =  eq \f(1,2), ((x) will be undefined. But for all real numbers except x =  eq \f(1,2) the real values of ((x) will be obtained. 

( Dom of ((x) = ( (  eq \b\bc\{(\f(1,2))
eq \o((,b) Given, ((x) =  eq \f(x + 2,2x ( 1); x (  eq \f(1,2) where ( : ( (( ( for any x ( dom (, x2 ( dom (
there it is to be ((x1) = ((x2)

If and only if  eq \f(2x1 + 1,x1 ( 1) =  eq \f(2x2 + 1,x2 ( 1)
or, 2x1x2 + x2 ( 2x1 ( 1 = 2x1x2 ( 2x2 + x1 ( 1

or, x2 + 2x2 = x1 + 2x1 ( 1 + 1 
or, 3x2 = 3x1
or, x1 = x2
( The function ((x) is one-one. (Shown) 

eq \o((,c) Let, y = ((x) =  eq \f(x + 2,2x ( 1)
or, 2xy ( y = x + 2

or, 2xy ( x = y + 2

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

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

( ((x) = ((1(x) (Proved) 
Answer to the question no. 2
eq \o((,a) By using binomial theorem we get,


(2 + 3x)6
= 26 + 6c1.25.3x + 6c2.24(3x)2 + 6c3.23(3x)3 + ...........

From the expansion,

the coefficient of x3 = 6c3.23.33


=  eq \f(6!,3!(6 ( 3)!).23.33  eq \b(ncr = \f(n!,r!(n ( r)))


=  eq \f(6.5.4.3!,3!.3.2).8.27



= 4320 (Ans.)  

eq \o((,b) Given binomial expression is (2 ( x) (1 + ax)8
( (2 ( x)  eq \b(1 + \f(1,2).x)8    eq \b\bc\[(( a = \f(1,2))
= (2 ( x)  eq \b(1 + \f(x,2))8
= (2 ( x) eq \b\bc\[(1 + 8c1.\f(x,2) + 8c​2.\b(\f(x,2))2 + 8c3.\b(\f(x,2))3 + .................)
= (2 ( x)  eq \b\bc\[(1 + \f(8!,1!(8 ( 1)!).\f(x,2) + \f(8!,2!(8(2)!).\b(\f(x,2))2 + \f(8!,3!(8 ( 3)!).\b(\f(x,2))3 + ........)
= (2 ( x) (1 + 4x + 7x2 + 7x3 + ..............)

= (2 + 8x + 14x2 + 14x3 + .......) + ((x ( 4x2 ( 7x3 ( 7x4 + .......)

= 2 + 7x + 10x2 + 7x3 + ................. 

( The required expansion,

(2 ( x)  eq \b(1 + \f(x,2))8 = 2 + 7x + 10x2 + 7x3 + ...................

Putting x = 0.1 in the expansion,
 (2 ( 0.1)  eq \b(1 + \f(0.1,2))8 = 2 + 7 ( 0.1 + 10 ( (0.1)2 + 7 ( (0.1)3 + .........

or, 1.9 ( (1 + 0.05)8 = 2 + 0.7 + 0.1 + 0.007 + .....

or, 1.9 ( (1.05)8 = 2.807 upto three decimal places 

( 1.9 ( (1.05)8 = 2.807 (Ans.) 
eq \o((,c) Given expression,

     (2 ( x) (1 + ax)8
= (2 ( x) [1 + 8c1.(ax) + 8c2(ax)2 + 8c3(ax)3 + ......]

= (2 ( x) (1 + 8ax + 28a2x2 + 56a3x3 + ......)

= (2 + 16ax + 56a2x2 + 112a3x3 + .....) + ((x ( 8ax2 ( 28a2x3 

( 56a3x4 + ................)

= 2 + (16a ( 1)x + (56a2 ( 8a)x2 + (112a3 ( 28a2)x3 + ..........

Comparing with 2 + 9x + 6x2 + cx3 we get,

   
16a ( 1 = 9 .............. (i)


56a2 ( 8a = b ........... (ii)


112a3 ( 28a2 = c ....... (iii)

From equation (i) we get,


      16a = 9 + 1


or, 16a = 10


or, a =  eq \f(10,16)

( a =  eq \f(5,8)
From (ii) we get,


     56 (  eq \b(\f(5,8))2 ( 8 (  eq \f(5,8) = b


or, 56 (  eq \f(25,64) ( 5 = b


or,  eq \f(135,8) = b


( b =  eq \f(135,8)
From (iii) we get,


     112 (  eq \b(\f(5,8))3 ( 12 (  eq \b(\f(5,8))2 = c


or, 112 (  eq \f(125,512) ( 12 (  eq \f(25,64) = c


or,  eq \f(875,32) (  eq \f(75,16) = c 


or, c =  eq \f(725,32)
( a =  eq \f(5,8), b =  eq \f(135,8) and c =  eq \f(725,32) (Ans.) 

Answer to the question no. 3
eq \o((,a) Given, log eq \s\do5(\r(8))x = 3 eq \f(1,3)

or, log eq \s\do5(\r(8))x =  eq \f(10,3)

( x =  eq \r(8) eq \s\up5(\f(10,3))

= 8 eq \s\up5(\f(1,2).\f(10,3))  = 8 eq \s\up5(\f(5,3))

= 2 eq \s\up5(3.\f(5,3)) 
= 25 = 32


( x = 32 (Ans.) 

eq \o((,b) Given, P = a + b  and Q = a ( b

x =  eq \r(3,P) +  eq \r(3,Q) and  eq \r(3,PQ) = c


or,  eq \r(3,(a + b)(a ( b)) = c


or, a2 ( b2 = c3
Here, x =  eq \r(3,a + b) +  eq \r(3,a ( b)
or, x = (a + b) eq \s\up5(\f(1,3)) + (a ( b) eq \s\up5(\f(1,3)) 


or, x3 =  eq \b\bc\{((a + b)\s\up5(\f(1,3)) + (a ( b)\s\up5(\f(1,3)))3
[taking cube on both sides]
or, x3 =  eq \b\bc\{((a + b)\s\up5(\f(1,3))) + \b\bc\{((a ( b)\s\up5(\f(1,3)))3 + 3(a + b) eq \s\up5(\f(1,3)).(a ( b) eq \s\up5(\f(1,3)). 

 eq \b\bc\{((a + b)\s\up5(\f(1,3)) + (a ( b)\s\up5(\f(1,3))) [( (x + y)3 = x3 + y3 + 3xy(x + y)]

or, x3 = a + b + a ( b + 3(a2 ( b2) eq \s\up5(\f(1,3)).x  eq \b\bc\[(( x = (a + b)\s\up5(\f(1,3)) + (a ( b)\s\up5(\f(1,3)))
or, x3 = 2a + 3(c3) eq \s\up5(\f(1,3)) .x

or, x3 = 2a + 3cx

or, x3 ( 3cx ( 2a = 0 (Proved) 
eq \o((,c) Given series,


 eq \f(1,R) +  eq \f(1,R2) +  eq \f(1,R3) + ...........


=  eq \f(1,(3x ( 1)) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + ...... [Given, R = 3x ( 1] 

See the solution of question 2(c), Mymensingh Girls' Cadet College. Page-68.
Answer to the question no. 4
eq \o((,a) Given, the length of the side of an equilateral triangle is, a = 4cm

We know, height of the equilateral triangle =  eq \f(\r(3),2)a

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

( Radius of the inner circle, r =  eq \f(1,3).h


=  eq \f(1,3).2 eq \r(3) =  eq \f(2,\r(3))
( Area of the inner circle = (.r2

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

= 4.19 cm2 (approx.) (Ans.) 
eq \o((,b) Similar of theorem 1.12, chapter-3.2, Page-76 of your text book. 

eq \o((,c) 

[image: image29]
Particular Enunciation: Given, the bisector of the angle A of the triangle ABC intersects BC at D and the

circumcircle at E. It is to be shown that 

AD2 = AB. AC ( BD.DC.

Construction: Join C and E.

Proof: In (ABD and (ACE, 

      (BAD = (CAE
[ ( AD is the bisector of  (A ]


and (ABD = (AEC [( angles subtended by the same arc are equal]


( remaining (ADB = remaining (ACE  


( The triangles are equiangular. 


(  eq \f(AB,Ad) =  eq \f(AE,AC)
  [( If two triangles are equiangular,

                     their corresponding sides are proportional.]

Therefore, AB. AC = AD. AE ........ (i)

Again, in (ABD and (CDE, 

     (ABD = (CED


[( angle subtended by the same arc are equal]

and (ADB = (CDE [ ( opposite angle]

(
remaining (BAD = remaining (DCE

( The triangles are equiangular.

(
eq \f(BD,DE) = eq \f(AD,DC) [( If two triangles are equiangular, their corresponding sides are proportional. ]

Therefore, AD. DE = BD. DC ... ... ... ... (ii)

Now, from equation (i), we get

AB. AC 
= AD.AE


= AD (AD + DE)
[ ( AE = AD + DE]


= AD.AD + AD.DE


= AD2 + AD. DE

or,
 AD2 = AB. AC ( AD. DE

(
AD2 = AB.AC ( BD. DC
 [putting the value from (ii)]

Therefore, AD2 = AB.AC ( BD. DC (Shown)

Answer to the question no. 5
eq \o((,a) See example-9, chapter-13, page-286 of your text book. 

eq \o((,b) Let the radius of the sphere r = eq \f(22,() m

Since a spherical ball exactly fits into a cubical box therefore, the side of the cube will be equal to the diameter of the sphere.

( Length of the side of the cube = 2r = 2 (  eq \f(22,()  m

=  eq \f(44,3.1416)  m = 14.0056 m (Approx.)

( Volume of the cube = (length of the side of the cube)3 cubic units.

= (14.0056)3 cubic m = 2747.2954 cubic m

and the volume of sphere =  eq \f(4,3) (r3 cubic units


=  eq \f(4,3) ( 3.1416 ( (7.0028)3 cubic m




[(  r =  eq \f(22,()  = 7.0028 m]


= 1438.4832 cubic m

volume of the unoccupied portion = Area of the cube – Area of the sphere


= (2747.2954 ( 1438.4832) cubic m

= 1308.812 cubic m (approx.) (Ans.)
eq \o((,c) From 'b'

The length of the side of godown = 14.0056 m

( Volume of the godown = (length of the side of the cube)3

= (14.0056)3

= 2747.29 m3 (Ans.)  

Answer to the question no. 6
eq \o((,a) Given, y = (x + 4 .......... (i)

( The slope of the equation (i) is, m = (1

Let, the angle between x-axis and the line is ( 

We know,


slope = tan(

( (1 = tan(

or, tan135( = tan(

or, 135( = (

( ( = 135( 

( The angle between x-axis and the line is 135( (Ans.) 

eq \o((,b) Given, The equation of the line, y = x + 4 ...... (i) 

From equation (i) we get,


       y = x + 4


or, (x + y = 4


or,  eq \f((x,4) +  eq \f(y,4) = 1   [dividing by 4]


(  eq \f(x,(4) +  eq \f(y,4) = 1 ................ (ii)


[image: image30]
From the figure, the equation (ii) intersect the x-axis at A((4, 0) point and intersect y-axis at B(0, 4) point.

The distance between O and A is, OA =  eq \r((0 + 4)2 + (0 ( 0)2)


= 4

Similarly OB =  eq \r((0 ( 0)2 + (0 ( 4)2) =  eq \r(16) = 4 

( The area of the triangle =  eq \f(1,2) ( OA ( OB


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


= 8 sq. unit (Ans.) 

eq \o((,c) Given, 


y = x + 4 ................. (i)


y = x ( 4 ................. (ii)


y = (x + 4 ................ (iii)


y = (x ( 4 ................. (iv)

We ploted the four linear equations in graph 


[image: image31]
From the figure,


The co-ordinate of A is ((4, 0)


The co-ordinate of B is (0, (4)


The co-ordinate of C is (4, 0)


The co-ordinate of D is (0, 4)
Equation of the diagonal AC is  eq \f(y ( 0,0 ( 0) =  eq \f(x ( 4,4 + 4)

or,  eq \f(y,0) =  eq \f(x ( 4,8)

or, y = 0 (Ans.)

and the equation of the diagonal, BD  is


       eq \f(y ( 4,4 + 4) =  eq \f(x ( 0,0 ( 0)

or,  eq \f(y ( 4,8) =  eq \f(x,0)

or, x = 0 (Ans.) 
Answer to the question no. 7
eq \o((,a) Given, sin( + cos( =  eq \r(2)

or, sin2( + cos2( + 2sin(.cos( = 2


or, 1 + 2sin(.cos( = 2


or, 2sin(.cos( = 2 ( 1


or, 2sin(.cos( = 1


or, 4sin2(.cos2( = 1


or, 4sin2((1 ( sin2() = 1


or, 4sin2( ( 4sin4( = 1


or, 4sin4( ( 4sin2( + 1 = 0


or, (2sin2()2 ( 2.2sin2(.1 + (1)2 = 0


or, (2sin2( ( 1)2 = 0


or, 2sin2( ( 1 = 0


or, sin2( =  eq \f(1,2)

or, sin( =  eq \f(1,\r(2))

or, sin( = sin45(

( ( = 45(
eq \o((,b) Given, diameter of the wheel = 0.84 m.

( The radius of the wheel, r =  eq \f(0.84,2) m. = 0.42 m.

( The circumference of the wheel = 2(r




= 2 ( 3.1416 ( 0.42 m.



= 2.6389 m.

( The wheel covers the distance 2.6389 m. in 1 revolution.

Again, it makes 4 revolutions in 1 second.

So, the distance covers in 1 second is 2.6389 ( 4 m.

(  The distance covers in 1 hour 



= 2.6389 ( 4 ( 60 ( 60 m.


= 38000.16 m.


=  eq \f(38000.16,1000) km.


= 38.00016 km.

( The speed of the Ehsan is 38 km/hour. (approx.) (Ans.)
eq \o((,c) From 'b' the distance covers in 1 second is 2.6389 ( 4m

( covers in 10 seconds is 2.6389 ( 4 ( 10 m


= 105.556 m

( Arc length = 105.556 m

If the arc makes angle ( in the centre then s =  eq \f((r((,180()
According to the question 105.556 =  eq \f((.r.28,180)

or, r = 216m (appr.)

( Area of the circular region =  eq \f((,360) (r2

=  eq \f(28,360).(.(216)2

= 11399.79m2 (Ans.)
Answer to the question no. 8
eq \o((,a) Prime number between 20 to 30 = 23, 29

Number of total outcomes = 30 ( 20 + 1 = 11

and Number of favourable outcomes = 2

( The probability of getting prime number between 20 to 30 =  eq \f(2,11) (Ans.) 
eq \o((,b) Tree diagram of drawing a coin and a dice is shown below:

[image: image32.emf] 

T  

Coin  

Dice  


According to the probability tree of the events of random experiment of a coin and a dice, together, the sample space is 

S = {H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6}

( Total number of possible outcomes = 12

Again number of favourable outcomes of getting the head in the coin and even number in the dice = 3 

( The probability of getting head in coin and even number in dice =  eq \f(3,12)

=  eq \f(1,4) (Ans.) 
eq \o((,c) Two dice are thrown together. So the sample space is: 

{(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6), (3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6), (4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), (5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}

Number of favourable outcomes = 15 
Number of total outcomes = 36

The probability of x + y > 7 is =  eq \f(15,36) =  eq \f(5,12) (Ans.) 
40. Feni Girls' Cadet College, Feni
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Given,
f(x) = ax2 + bx + c


If f(x) = 0

Given equation, ax2 + bx + c = 0


or, a2x2 + abx + ac = 0   [multiplying both sides by a]


or, (ax)2 + 2.ax.  eq \f(b,2) +  eq \b(\f(b,2))2 (  eq \b(\f(b,2))2  + ac = 0


or,  eq \b(ax + \f(b,2))2 (  eq \b(\f(b2,4) ( ac) = 0


or,  eq \b(ax + \f(b,2))2 =  eq \f(b2,4) ( ac


or,  eq \b(ax + \f(b,2))2 =  eq \f(b2 ( 4ac,4)

or, ax +  eq \f(b,2) = (  eq \r(\f(b2 ( 4ac,4))

or, ax =  eq – \f(b,2) (  eq \f(\r(b2 ( 4ac),2)

or, x =  eq \f(( b ( \r(b2 ( 4ac),2a)

So, two values of x has been found and the values are-


  eq \f(( b + \r(b2 ( 4ac),2a) 

and  eq \f(( b ( \r(b2 ( 4ac),2a) (Ans.)
eq \o((,b) f(x) = ax2 + bx + c 

When, a = 1, b = ( 6, c = 13

Then f(x) = x2 ( 6x + 13

( eq \r(f(x) + 2) ( eq \r(f(x)) = eq \r(10) ( eq \r(8) 

or,  eq \r(x2 ( 6x + 15) (  eq \r(x2 ( 6x + 13) =  eq \r(10) (  eq \r(8)
Now, writing x2 ( 6x + 13 = y, we get the equation as

        eq \r(y + 2) (  eq \r(y) =  eq \r(10) (  eq \r(8)
or,  eq \r(y + 2) +  eq \r(8) =  eq \r(y) +  eq \r(10)
or, y + 2 + 8 + 2 eq \r(8y + 16) = y + 10 + 2 eq \r(10y)   [squaring]

or,  eq \r(8y + 16) =  eq \r(10y)
or, 8y + 16 = 10y    [squaring again]

or, 2y = 16 or, y = 8

or, x2 ( 6x + 13 = 8    [putting the value of y]

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

( x = 1 or, 5

Verification: For x = 1, left-hand side =  eq \r(10) (  eq \r(8) 

= right-hand side 

For x = 5, left - hand side =  eq \r(10) (  eq \r(8) 

= right-hand side

( Required solution, x = 1,5. (Ans.) 
eq \o((,c) When a = 1, b = 4, c = 4

Then f(x) = x2 + 4x + 4 = 0 ................ (i)

Let, y = x2 + 4x + 4 ........ (ii)

We find the values of y corresponding to some values of x which gives the associated points to the graph 

	x
	0
	(1
	(  2
	(3
	( 4

	y
	4
	1
	0
	1
	4



[image: image33]
After ploting the points given in the table, we draw the graph of the  equation (ii). We can see from the figure that the graph touches the x (axis at (( 2, 0). Since a quadratic equation has two rools, the solutions of the equation (i)

are  x = (2, x = ( 2 (Ans.)
Answer to the question no. 2
eq \o((,a) Given, f(x) = (x + a)n
When, a = ( 4 and n = 6

Then f(x)
= (x (  4)6
= x6 + eq \b(\s(6,1))x5. ((4)1 + eq \b(\s(6,2))x4.(( 4)2 + eq \b(\s(6,3))x3. (( 4)3 + eq \b(\s(6,4))x2. (( 4)4 + eq \b(\s(6,5)) x.(( 4)5 + (( 4)6
= x6 ( 24x5 + 240x4 ( 1280x3 + 3840x2 ( 1024x + 4096 (Ans.)

eq \o((,b) Given, f(x) = (x + a)n
When a = 3, n = 15

f(x) = (x +  3)15
We know, (p + 1)th term = 15cp x15(p (3)p
If xr is in (p + 1)th term, then



15 ( p = r


or,
p = 15 ( r

Hence, the co-efficient of xr is 15c15(r (3)15(r
Again, if xr+1 is in (p + 1)th term

then 
15 ( p = r + 1


(
p = 14 ( r
( Hence the co-efficient of  xr+1 = 15c14(r (3)14(r
According to the questions, 


15c15(r (3)15(r  = 15c14(r (3)14(r
or,
eq \f((15)!.315(r,(15 ( r)! r!) = eq \f(15!,(14 ( r)! (r + 1)!) . 314 ( r
or,
eq \f(3,(15 ( r) (14 ( r)! r!) = eq \f(1,(14 ( r)! (r + 1).r!)
or,
eq \f(3,15 ( r) = eq \f(1,r + 1)
or,
3r + 3 = 15 ( r

or,
4r = 12

(
r = 3 (Ans.)

eq \o((,c) We have,
f(x)
= (x + a)n

= xn + n.xn(1. a + eq \f(n(n (1),2!). xn(2.a2 + ......

( According to the questions,

xn = 729 ................ (i)


n.xn(1. a = 7290

or,
n.eq \f(xn,x).a = 7290

or,
eq \f(na,x) = 10 [ xn = 729]

or,
eq \f(a,x) = eq \f(10,n)  .......... (ii)  

and
eq \f(n(n (1),2!).xn(2.a2 = 30375

or,
n(n (1) .eq \f(xn,x2).a2 = 60750

or,
n(n (1) .eq \f(729,x2).a2 = 60750

or,
n(n (1).eq \b(\f(a,x))\s\up5(2) = eq \f(250,3)
or,
n(n ( 1) eq \b(\f(10,n))\s\up5(2) = eq \f(250,3)
or,
eq \f(n(n (1),n2) = eq \f(250,100 ( 3)
or,
eq \f(n2 ( n,n2) = eq \f(5,6)
or,
6n2 ( 6n = 5n2
or,
n2 ( 6n = 0

or,
n(n ( 6) = 0

(
n = 0 or 6

Again,
xn = 729


or,
x6 = 729


(
x = 3

From equation (ii), We have




eq \f(a,x) = eq \f(10,n)

or,
eq \f(a,3) = eq \f(10,6)

(
a = 5 (Ans.)
Answer to the question no. 3
eq \o((,a) s = (x (1)2 + 1 + eq \f(1,(x (1)2) + ......

Here, 
First term, a = (x ( 1)2

Common ratio, r = eq \f(1,(x ( 1)2)
( 15th term 
= ar15(1



= (x ( 1)2 eq \b\bc\{(\f(1,(x (1)2))\s\up5(14) = (x (1)2.eq \f(1,(x (1)28)


= eq \f(1,(x (1)26) (Ans.)

eq \o((,b) Here, the common ratio, r = eq \f(1,(x ( 1)2)
Now, the sum of the infinity to the series will be possible if


( 1 < eq \f(1,(x ( 1)2) < 1

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

That is, ( 1 < eq \f(1,x ( 1)  

or,  x ( 1 < ( 1


or, x < 0 

Again,
eq \f(1,x ( 1) < 1


or,
x (1 > 1


or,
x > 2

So, the condition is x < 0 or x > 2 (Ans.)

eq \o((,c) Here, the first term, a = (x (1)2

and common ratio,  r = eq \f(1,(x ( 1 )2)
So, the sum of infinity, s( = eq \f(a,1 ( r)


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



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



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


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



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



= x2 ( 2x + 2 +  eq \f(1,(x ( 2))
Let,  eq \f(1,x(x ( 2)) =  eq \f(A,x ( 2) +  eq \f(B,x)
Multiply equation by the denominator

 eq \f(1.x(x ( 2),x(x ( 2)) =  eq \f(Ax(x ( 2),x ( 2) +  eq \f(Bx(x ( 2),x)
Simplify

1 = Ax + B(x ( 2) .............. (i)

Now putting x = 0 in equation (i), 

We get,


1 = B((2)


( B = (  eq \f(1,2) 
and putting x = 2 in equation (i), 

We get,


1 = A.1 + 0

( A = 1
( The partial fraction of S = x2 ( 2x + 2 +  eq \f(1,x ( 2) (  eq \f(1,2x) (Ans.) 

Answer to the question no. 4
eq \o((,a) Similar to your theorem 3.5 of text book (Page(69)

eq \o((,b) 
[image: image34.emf]
Particular Enunciation: Given, AD, BE and CF are the three medians of (ABC and they meet at G. It is to be proved that AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2) 

Proof : AD, BE and CF are the three medians of (ABC. 

( According to the theorem of Apollonius, 

We get, 

AB2 + CA2 = 2(AD2 + BD2) ..............(i) 

AB2 + BC2 = 2(BE2 + CE2) ................(ii) 

and BC2 + CA2 = 2(CF2 + BF2) ..........(iii) 

Now, adding the equations (i), (ii) & (iii), we get 

2AB2 + 2BC2 + 2CA2 = 2AD2 + 2BD2 + 2BE2 + 2CE2 + 2CF2 + 2BF2 

or, 2(AB2 + BC2 + CA2) = 2(AD2 + BE2 + CF2) + 2(BD2 + CE2 + BF2) 

or, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 4(BD2 + CE2 + BF2)

 [Multiplying both sides by 2] 

or, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + (2BD)2 

+ (2CE)2 + (2BF)2 

or, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + BC2 + CA2 + AB2 

[( D, E, F are mid points of BC, CA and AB sides respectively, so 2BD = BC, 2CE = CA, 2BF = AB] 

or, 3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2)  [by changing sides] 
( 3(AB2 + BC2 + CA2) = 4AD2 + 4BE2 + 4CF2......(iv)

We know, the medians of a triangle intersect each other in the ratio 2 : 1. 

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

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

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

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

or, 2AD = 3AG 

or, 4AD2 = 9AG2 [squaring both side] 

Similarly, 4BE2 = 9BG2 and 4CF2 = 9CG2 

Therefore, from (iv) we get, 



    3(AB2 + BC2 + CA2) 


= 9(GA2 + GB2 + GC2) 


         ( AB2 + BC2 + CA2 

= 3(GA2 + GB2 + GC2) (Proved)
eq \o((,c) 

 


[image: image35]
Particular Enunciation: Base of a triangle 

BC = a = 7.5 cm., angle adjoining the base (B = 45( and

AB ( AC = 2.5 cm. are given. We have to construct the triangle.
Description of the Construction: 

Step 1: Cut BC = a = 7.5 cm. from any ray BF. 

Step 2: Draw (CBE = 45( at B of BC. 

Step 3: Cut BD = d = 2.5 cm. from BE. 

Step 4: Join C, D.

Step 5: Draw (DCA = (EDC at C of the ray CD. 

Step 6: CA intersects DE at A.

((ABC is the required triangle.
Answer to the question no. 5
eq \o((,a) Given, A(a,0) and B(0, b) are two points. 
( The distance between A and B will be d
=eq \r((a ( 0)2 + (0 ( b)2)

= eq \r(a2 + b2) (Ans.)
eq \o((,b) Here, the slope of the line joining A and B =  eq \f(b,– a) 

Again, the slope of the line joining A and C =  eq \f(1 – b,1 – 0) 

Now, if A, B and C are collinear then the slope of AB and AC will be equal.


(
 eq \f(b,– a) =  eq \f(1 – b,1) 

or,
b = – a(1 – b)


or,
b = – a + ab


or,
 eq \f(1,a) = –  eq \f(1,b) – \f(1 - b,1 - 0)  1, dividing both sides by ab


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

eq \o((,c) 


[image: image36]
Let, the equation of the straight line is eq \f(x,a) + eq \f(y,b) = 1 ........... (i)

Where,
OA = a

and
OB = b

Given that,
OA + 2.OB = 0


or,
a + 2b = 0


or,  a = ( 2b ....... (ii)
Now, since the equation (i) passing through (( 2, ( 5), 

So, We get,



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


or,
eq \f(1,b) ( eq \f(5,b) = 1


or,
1 ( 5 = b

( b = – 4 
From equation (ii), We get, a = ( 2b = 8

Hence, the equation of the straight line is
eq \f(x,8) + eq \f(y,( 4) = 1




or,
x ( 2y = 8 (Ans.)

Answer to the question no. 6
eq \o((,a) See the solution of question 5(c), Mymensingh Girls' Cadet College. Page-70.
eq \o((,b) Let, the middle points of the sides AB and AC of the triangle ABC be D and E respectively.

Join D, E. It is required to prove with the help of vectors that DE =  eq \f(1,2) BC and DE || BC
Proof: D and E are the middle points of AB and AC respectively.

( eq \o(((,DB) =  eq \o(((,AD) =  eq \f(1,2)  eq \o(((,AB) and  eq \o(((,AE) =  eq \o(((,EC) =  eq \f(1,2)  eq \o(((,AC)
According to the triangle law we get,

 eq \o(((,BC) =  eq \o(((,BA) +  eq \o(((,AC)
or,   eq \o(((,BC) = –  eq \o(((,AB) +  eq \o(((,AC) =  eq \o(((,AC) –  eq \o(((,AB) ............ (i)

and  eq \o(((,DE)
=  eq \o(((,DA) +  eq \o(((,AE)  = –  eq \o(((,AD) +  eq \o(((,AE)


= –  eq \f(1,2)  eq \o(((,AB) +  eq \f(1,2) eq \o(((,AC) [(  eq \o(((,AD) =  eq \f(1,2)  eq \o(((,AB),  eq \o(((,AE) =  eq \f(1,2)  eq \o(((,AC)]



=  eq \f(1,2) ( eq \o(((,AC) –  eq \o(((,AB)) =  eq \f(1,2)  eq \o(((,BC) [from the equation (i)]
So, | eq \o((,DE)| =  eq \f(1,2) | eq \o((,BC)|

( DE =  eq \f(1,2) BC and the support line of 
[image: image37.wmf]DE

and
[image: image38.wmf]BC

will be same or parallel.

But, D and E are the middle points of AB and AC respectively. So, the support line of 
[image: image39.wmf]DE

 and 
[image: image40.wmf]BC

 can not be same.

( DE | | BC

That is, DE =  eq \f(1,2) BC and DE || BC (Proved)
eq \o((,c) Let, in the trapezium BCED, DE || BC and the middle points of CD and BE are N and M respectively. Let us join M, N.

It is required to prove that MN =  eq \f(1,2) (BC ( DE) and MN || DE || BC.

Proof: Let the position vectors of points B,C,E,D are b, c, e, d respectively with respect to the origin.


eq \o(((,BC) = c ( b

 eq \o(((,DE) = e ( d

( The position vector of M =  eq \f(1,2) (b + e)



[( M is the middle point of BE]


and the position vector of N =  eq \f(1,2) (b + d)



[( N is the middle point of CD]


(  eq \o(((,MN) =  eq \f(1,2) (c + d) (  eq \f(1,2) (b + e) =  eq \f(1,2)(c + d ( b ( e)



=  eq \f(1,2){(c ( b) ( (e ( d)} =  eq \f(1,2)( eq \o(((,BC) (  eq \o(((,DE))


Since, DE || BC, So the vector ( eq \o(((,BC) (  eq \o(((,DE)) is parallel to both  eq \o(((,BC) and  eq \o(((,DE). So the vector  eq \o(((,MN) will be parallel to both  eq \o(((,BC) and  eq \o(((,DE).


Because,  eq \o(((,MN) =  eq \f(1,2) ( eq \o(((,BC) (  eq \o(((,DE))


( | eq \o(((,MN)| =  eq \f(1,2) |( eq \o(((,BC) (  eq \o(((,DE))| =  eq \f(1,2) (| eq \o(((,BC)| ( | eq \o(((,DE)|)


( MN =  eq \f(1,2) (BC ( DE)


That is, MN || DE || BC 


and MN =  eq \f(1,2) (BC ( DE) (Proved)
Answer to the question no. 7
eq \o((,a) (
= 39( 12( 38(

= 39( eq \b(12 \f(38,60))\s\up5(() = 39( eq \b(\f(758,60))\s\up5(() 


= eq \b(39  \f(758,60 ( 60))\s\up5(() =  eq \b\bc(\f(141158,3600))( 

= eq \b(\f(141158, 3600))\s\up5(() ( eq \f((,180) radian 


= 0.6843 radian (approx.) (Ans.)
eq \o((,b) cos2( + cos2 eq \f(13(,2) + cos216( + cos2 eq \f(57(,2)
When ( = eq \f((,15), then the expression will be 

cos2 eq \f((,15) + cos2 eq \f(13(,30) + cos2 eq \f(16(,15) + cos2 eq \f(47(,30)
= cos2 eq \f(2(,30) + cos2 eq \f(13(,30) + cos2 eq \f(32(,30) + cos2 eq \f(47(,30)
= cos2 eq \f(2(,30) + cos2 eq \f(13(,30) +  eq \b\bc\{(cos\b(3.\f((,2) ( \f(13(,30)))2 +  eq \b\bc\{(cos\b(3.\f((,2) + \f(2(,30)))2
= cos2 eq \f(2(,30) + cos2 eq \f(13(,30) +  eq \b((sin \f(13(,30))2 +  eq \b((sin \f(2(,30))2
= cos2 eq \f(2(,30) + cos2 eq \f(13(,30) + sin2 eq \f(13(,30) + sin2 eq \f(2(,30)
=  eq \b(cos2\f(2(,30) + sin2\f(2(,30)) +  eq \b(cos2\f(13(,30) + sin2\f(13,30)() = 1 + 1 = 2  (Ans.)

eq \o((,c) Given,

2 sin2 ( + 3 cos ( = 0


or, 2 (1(cos2() + 3 cos( = 0  


or, 2 ( 2 cos2( + 3 cos( = 0


or, 2 cos2( ( 3 cos( ( 2 = 0  [multiplying both sides by (– 1)]


or, 2 cos2 ( ( 4 cos( + cos ( ( 2 = 0


or, 2 cos( ( cos( ( 2) +1 (cos( ( 2) = 0


or, (2 cos ( + 1) (cos ( ( 2) = 0


But, cos( ( 2 ( 0  because, if cos( ( 2 = 0 then


cos( = 2,  which is impossible.


So, 2cos( + 1 = 0


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

or, cos( = (  eq \f(1,2)  = ( cos eq \f((,3) 

or, cos( = cos (( (  eq \f((,3) ), cos (( +  eq \f((,3) )

 [according to the condition 0 < ( < 2(]


or, cos( = cos eq \f(2(,3) , cos eq \f(4(,3) 

( ( =  eq \f(2(,3) ,  eq \f(4(,3) , which satisfies the condition, 0 < ( < 2(

( The required solution: ( =  eq \f(2(,3) ,  eq \f(4(,3)  

Answer to the question no. 8
eq \o((,a) Total number of balls in the bag = (6 + 7 + 9) = 22

and number of black ball = 9

( The probability that the ball will be black = eq \f(9,22) (Ans.)
eq \o((,b) Number of white ball in the bag = 6  
( The probability that the ball will be while = eq \f(6,22) = eq \f(3,11)
and number of red ball = 7

( The probability that the ball will be red = eq \f(7,22) 

(The probability that the ball will be white or red


= eq \f(3,11) + eq \f(7,22)

= eq \f(13,22) (Ans.)
eq \o((,c) Without replacing ball pickup more then one each time the number of ball i.e total numbers of sample point will be less than one before.

Then, for first time, the probability of getting white balls = eq \f(7,22)
For the second time probability = eq \f(6,21) 

( The probability of the both balls to be white
= eq \f(7,22) ( eq \f(6,21)


= eq \f(1,11) (Ans.)
41. Faujderhat Cadet College, Chittagong
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Answer to the question no. 1
eq \o((,a) Given that,


eq \f(log(1 + y),logy) = 2


or,
log(1 + y) = 2logy


or,
log(1 + y) = logy2

or,
1 + y = y2

or,
y2 ( y ( 1 = 0 
eq \o((,b) From 'a' we get,


y2 ( y ( 1 = 0


or,
4y2 ( 4y ( 4 = 0


or,
(2y)2 ( 2.2y.1 + 1 ( 5 = 0


or,
(2y (1)2 = 5


or,
2y ( 1 = eq \r(5) [omitting negative value]


or,
2y = eq \r(5) + 1


(
y = eq \f(1 + \r(5),2) (Proved)
eq \o((,c) See example-9 of your text book (Chapter-9.2) Page-193.
Answer to the question no. 2
eq \o((,a) Given, nth term, Un = eq \f(1,n)
Now,




un < 10(5

or,
eq \f(1,n) < 10(5

or,
eq \f(1,n) < eq \f(1,105) 


or,
n > 105 (Ans.)
eq \o((,b) s = a + ar + ar2 + ar3 + .....
Since the nth term of the series arr(1
So, we have to prove that

sn = a + ar + ar2 + ar3 + ..... + arn(1 = eq \f(a(rn (1),r ( l) ....... (i)

Since, this is true for n = 1

because, then, 
L.H.S = ar1(1 = a


and R.H.S = eq \f(a(r (1),r ( 1) = a

Let the equ. (i) is true for n = m

i.e
a + ar + ar2 + ar3 + .... + arm(1 = eq \f(a(rm (1),r ( 1) ....... (ii)

Then the equation (i) will be true for n = m + 1  if

a + ar + ar2 + ar3 + ...... + arm + 1 ( 1 = eq \f(a.(rm+1 ( 1),r ( 1)
Now, adding arm in both sides of equ. (ii) 

We get,

a + ar + ar2 + ar3 + ...... arm(1 + arm 
= eq \f(a(rm (1),r ( 1) + arm


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


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


= eq \f(a(rm+1 ( 1),r ( 1)
Hence  the equation (i) is true for n = m + 1

If it is true for n = m

By induction method, we get,

this is true for n = 1, 2, 3, .......

( For all n the equation is true

( a + ar + ar2 + ar3 + ....... + arn(1 
= eq \f(a(rn ( l),r ( 1) , r > 1


= eq \f(a(1 ( rn),1 ( r), r < 1
eq \o((,c) Given series,  eq \f(1,y + 1) +  eq \f(1,(y + 1)2)  +  eq \f(1,(y + 1)3)  + ...

Here, first term, a =  eq \f(1,y + 1) 
and common ratio, r =  eq \f(1,(y + 1)2) (  eq \f(1,y + 1) =  eq \f(1,y + 1) 
There will exist the sum of the infinite series if | r | ( 1,

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

or,  eq \f(1,|y + 1|) < 1

or, |y + 1| > 1

Now, if |(y + 1)| is non-negative, then y + 1 > 1 

or, y > 0 

Again, if |(y + 1)| is negative, then, ( (y + 1) > 1 

or, y + 1 < (1 


or, y < (2

( The required condition: y < (2 or y > 0

( Sum of the infinite series, 
S( =  eq \f(a,1 – r) = 1,y + 1)  eq \f(,1 –  eq \f(1,y + 1) ) 
=  eq \f(\f(1,y + 1),\f(y + 1 ( 1,y + 1)) = 1,y + 1)  eq \f(, eq \f(y,y + 1) ) 
=  eq \f(1,y + 1) (  eq \f(y + 1,y) =  eq \f(1,y) 
Ans. Condition: y < – 2 or y > 0; Sum =  eq \f(1,y) .

Answer to the question no. 3
eq \o((,a) (1 + y)n = 1 +  eq \b\bc( \O(n,1 )) y +  eq \b\bc( \O(n,2 )) y2 +  eq \b\bc( \O(n,3 )) y3 + ...........+  eq \b\bc( \O(n,r )) yr + .......... +  eq \b\bc( \O(n, n )) yn

Now, (x + y)n = 1 + \f(y,x))  eq \b\bc\[(x )n
 = xn 1 + \f(y,x))  eq \b\bc\[()n

( (x + y)n = xn 
n,1)) 

 eq \b\bc(\f(y,x))  eq \b\bc\[(1 +  +  eq \b\bc( \o(n,2)) 

 eq \b\bc(\f(y,x))2  +  eq \b\bc( \o(n,3))   eq \b\bc(\f(y,x))3 + ........... +  eq \b\bc( \o(n,n)) 

 eq \b\bc(\f(y,x))n )

( (x + y)n = xn n,1)) 

 eq \b\bc(\f(y,x))  eq \b\bc\[(1 +  +  eq \b\bc( \o(n,2)) \f(y2,x2) +  eq \b\bc( \o(n,3))  \f(y3,x3) + ........... + \f(yn,xn))
n,n))  eq \b\bc\[((  = 1)

= xn +  eq \b\bc( \o(n,1))  eq \b\bc(xn. \f(y,x)) +  eq \b\bc( \o(n,2))  eq \b\bc(xn. \f(y2,x2)) +  eq \b\bc( \o(n,3))  eq \b\bc(xn. \f(y3,x3)) + ............+ . xn .  eq \f(yn,xn) 
( (x + y)n = xn +  eq \b\bc( \o(n,1))  xn – 1 y +  eq \b\bc( \o(n,2)) xn – 2y2 +  eq \b\bc( \o(n,3)) xn – 3 y3 + ....... + yn
eq \o((,b) Here,


(1.5)6 = (2 ( 0.5)6

=  eq \b\bc\((p ( \f(x,2))6 , where p = 2 and  eq \f(x,2) = 0.5 ( x = 1,


= p6 ( 3p5x +  eq \f(15,4) p4x2 (  eq \f(5,2) p3x3 +  eq \f(15,16) p2x4 (  eq \f(3,16) px5 +  eq \f(x6,64) 

= 26 ( 3 ( 25 ( 1 +  eq \f(15,4) ( 24 ( 12 (  eq \f(5,2) ( 23 ( 13 +  eq \f(15,16) 22 ( 14 (  eq \f(3,16)  ( 2 ( 15 +  eq \f(16,64) 

= 64 ( 96 + 60 ( 20 +  eq \f(15,4) (  eq \f(3,8) +  eq \f(1,64) 

= 124 ( 116 +  eq \f(15,4) +  eq \f(1,64) (  eq \f(3,8) 

= 8 +  eq \f(241,64) (   eq \f(3,8) 

= 8 +  eq \f(241 ( 24,64) 

= 8 +  eq \f(217,64) 

=  eq \f(512 + 217,64)  =  eq \f(729,64) = 11  eq \f(25,64) 

( (1.5)6 = 11  eq \f(25,64) (Ans.)
eq \o((,c) By binomial expansion 

 eq \b\bc\((1 ( \f(x2,4))8 =  eq \b\bc( \o(8,0))  eq \b\bc\((– \f(x2,4))0 +  eq \b\bc( \o(8,1))  eq \b\bc\((– \f(x2,4))1 +  eq \b\bc( \o(8,2))  eq \b\bc\((– \f(x2,4))2 +  eq \b\bc( \o(8,3))  eq \b\bc\((– \f(x2,4))3 +  eq \b\bc( \o(8,4))  eq \b\bc\((– \f(x2,4))4+ ...............

= 1.1 +  eq \f(8,1) .  eq \b\bc\((– \f(x2,4)) +  eq \f(8.7,1.2) .  eq \f(x4,16) +  eq \f(8.7.6,1.2.3)  eq \b\bc\((– \f(x6,64))+  eq \f(8.7.6.5,1.2.3.4) . eq \b\bc\((\f(x8,256))+..............

= 1 – 2x2 +  eq \f(7,4) x4 –  eq \f(7,8) x6 + ..........

 eq \b\bc\((1 – \f(x2,4))8 Here we see that term containg x3 is absent. So coefficient of x3 is 0 and coefficient x6 is –  eq \f(7,8) . 

( the difference of the coefficients of x3 and x6 of  eq \b\bc(1 – \f(x2,4))8 is  eq \f(7,8) . (Shown)
Answer to the question no. 4
eq \o((,a) See theorem 1.12 of your text book (Page-76) 
eq \o((,b) See theorem 1.12 of your text book (Page-76)
eq \o((,c) See the solution of question 4(b). Feni Girls Cadet College. Page-91.
Answer to the question no. 5
eq \o((,a) Given, height of the tent, h = 8 m.

and Radius of the base, r = 25 m.

We know,


Slant height, ( =  eq \r(h2 + r2)  unit  =  eq \r(82 + 252)  m.


= 26.25 m. (approx.) (Ans.)
eq \o((,b) To construct the tent the required land will be equal to the area of its base which is a circle.

( Area of base of the tent = (r2 sq. unit



= 3.1416 ( 252 sq. m.


=1963.50 sq. m. (approx.)


(The required land for constructing the tent is 1963.50 sq. m. (Ans.)

Again, the vacuum space in the tent is equal to the volume of the tent.

We know, volume of the tent =  eq \f(1,3) (r2h cubic unit


=  eq \f(1,3) (3.1416(252(8 cubic m.


= 5236 cubic m.(approx.)

(The vacuum space of the tent 5236 cubic m. (approx.)

eq \o((,c) We know, the surface area of the tent




= (rl sq. unit 

= 3.1416 ( 25 ( 26.25 sq.cm [from 'a']


= 2061.675 sq. m (approx.)

( If  the cost for per square metre is Tk. 150, the total cost


=  (2061.675 ( 150) tk


= 309251.25 tk (approx) (Ans.)
Answer to the question no. 6
eq \o((,a) Given equation,


3x ( 2y ( 4 = 0


or,
2y = 3x ( 4


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

( Slope = eq \f(3,2) (Ans.)
eq \o((,b) Let, the line 3x – 2y – 4 = 0 intersects the axes x and y at the points A and B respectively.

Then, ordinate of the point A, y = 0


( 3x – 2.0 – 4 = 0


or, 3x = 4   ( x =   eq \f(4,3) 
 
( Coordinate of the point A is  eq \b(\f(4,3) ( 0) (Ans.)

Again, abscissa of the point B, x = 0


( 3. 0 – 2y – 4 = 0


( y = –2

 
( Coordinate of the point B is (0, –2)  (Ans.)

The line is drawn in the following figure:

[image: image41]

Magnitude of intersected part of x-axis =  eq \f(4,3) 

Magnitude of intersected part of y-axis = 2
eq \o((,c) Let, the co-ordinate of any point on the y axis, A(0, y).


Now, distance between the points P(x, y) and 


A(0, y), PA =  eq \r((0 ( x)2 + (y ( y)2)  =  eq \r(((x)2 + 02) 


=  eq \r(x2)  = x units


and distance between the points P(x, y) and

    Q(3, 2),  PQ =  eq \r((3 ( x)2 + (2 ( y)2) 


=  eq \r((9 ( 6x + x2) + (4 ( 4y + y2)) 


=  eq \r(x2 + y2 ( 6x ( 4y + 13) units


According to the question, PQ = PA



or,
 eq \r(x2 + y2 ( 6x ( 4y + 13) = x



or,
x2 + y2 ( 6x ( 4y + 13 = x2 

   [by squaring both sides]

( y2 ( 4y ( 6x + 13 = 0 (Proved)
Answer to the question no. 7
eq \o((,a) In circle ABCD, AC is its diameter

( (ABC is semi-circle angle

( ( ABC is right angled triangle

( Area of (ABC
= eq \f(1,2) ( AB ( BC sq. unit



= eq \f(1,2) ( eq \r(3) ( 1  sq. unit



= eq \f(\r(3),2) sq. unit (Ans.)
eq \o((,b) ABCD is a quadrilateral inscribed in circle ABCD with centre O. 
( 
(A + (C = 180(
and 
(B + (D =180(
Now,
L.H.S
= cotA + cotB + cotC + cotD



= cotA + cotB + cot(180( ( A) + cot (180( ( B)



= cotA + cotB ( cotA ( cotB


 
= 0 = R.H.S

( cotA + cotB + cotC + cotD = 0 (Proved)
eq \o((,c) We get,


tan( = eq \f(AB,BC)

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

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

L.S. 
= sin 3(


= sin  eq \b(3. \f((,3))   [( ( =  eq \f((,3) ]



= sin (


= sin  eq \b(2. \f((,2) + 0) 


= sin 0 



= 0


R.S 
= 3sin ( – 4 sin3 (


= 3sin  eq \f((,3) – 4 sin3  eq \f((,3)   [( ( =  eq \f((,3) ]



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



=  eq \f(3\r(3),2) – 4.   eq \f(3\r(3),8) 


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


= 0

( sin 3( = 3 sin( – 4 sin3( (Proved)
Answer to the question no. 8
eq \o((,a) If an unbiased coin is tossed thrice the possible outcomes are :
HHH, TTT, HHT, TTH, HTH, THT, HTT, THH

( Number of possible outcomes = 8

( Probability of getting just one tail = eq \f(3,8) (Ans.)
and probability of getting head in all three tossing = eq \f(1,8) (Ans.) 
eq \o((,b) The tossing of three coins gives probability tree :

 SHAPE  \* MERGEFORMAT 




The sample space is S = {HHT, HTH, HTT, HHH, THT, TTH, THH, TTT} (Ans.)
eq \o((,c) Since a coin has only two sides, all possible outcomes of one tossing a coin is 2 i.e. {H, T}

Again, all possible outcomes of two tossings a coin is 4 i.e. {HH, HT, TH, TT}

Similarly,


all possible outcomes of 1 tossing a coin = 2


" 
"     "      " 
2 tossings = 4 = 2 ( 2 = 22

" 
"     "      "
3    "  = 8 = 2 ( 2 ( 2 = 23

"
"     "      "
4    " = 16 = 2 ( 2 ( 2 ( 2 = 24

....................................................................................


....................................................................................

all possible outcomes of n tossings a coin = 2n
( For n times tossing of the coin, the sample space will consist of 2n points. (Shown)
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Answer to the question no. 1
eq \o((,a) Here, n(A) = 2x ( 1 ( x ( 1 ( 4 ( 1 = 3x ( 7

and n (B) = 3x ( 2 ( x ( 1 ( 4 ( 6x ( 1 = 10x ( 8

Given, n(A) = n(B)

( 3x ( 7 = 10x ( 8

or, 10x ( 3x = 7 ( 8

or, 7x = (1

or, x =  eq \f((1,7) 
( x = (  eq \f(1,7) (Ans.)

eq \o((,b) Given,


A = {2x ( 1, 1, 4, x ( 1}


B = {x ( 1, 4, 3x ( 2, 6x ( 1}


C = {1, 4, 6x ( 1, 5x ( 5}

When x = 1

then, A = {1, 2, 3, 4}


B = {2, 4, 5, 7}


C = {0, 1, 4, 7}

( U = {0, 1, 2, 3, 4, 5, 7}

Here,

A ( B ( C = {1, 2, 3, 4} ( {2, 4, 5, 7} ( {0, 1, 4, 7}


= {4}

( (A ( B ( C)( = U ( n(A ( B ( C)


= {0, 1, 2, 3, 4, 5, 7} ( {4}


= {0, 1, 2, 3, 5, 7}

( n(A ( B ( C)( = 6

n(A() = n(U) ( n(A)


= 7 ( 4 = 3
B( = U ( B

= {0, 1, 2, 3, 4, 5, 7} ( {2, 4, 5, 7} = {0, 1, 3}

C( = U ( C

= {0, 1, 2, 3, 4, 5, 7} ( {0, 1, 4, 7} = {2, 3, 5}

( A( ( B( ( C( = {0, 5, 7} ( {0, 1, 3} ( {2, 3, 5}

= {0, 1, 2, 3, 5, 7}
( n(A( ( B( ( C() = 6
( n(A ( B ( C) = n(A( ( B( ( C() (Proved)

eq \o((,c)  Here,

P(x) = n(A) ( n(B) = (3x ( 7) (10x ( 8)

n(C) = 1 ( 4 ( 6x ( 1 ( 5x ( 5 = 11x ( 1

( Q(x) = n(C) = 11x ( 1

Here,  eq \f(Q(x),P(x)) 
=  eq \f(11x ( 1,(3x ( 7)(10x ( 8)) 
Let,

 eq \f(11x ( 1,(3x ( 7)(10x ( 8)) =  eq \f(A,3x ( 7) (  eq \f(B,10x ( 8) ............(i)

Or, 11x ( 1 = A (10x ( 8) ( B (3x ( 7) ...........(ii)

Putting x =  eq \f((8,10) in the equation (ii) we get,
11 eq \b(\f((8,10)) ( 1 = A eq \b\bc\{(10 \b(( \f(8,10)) ( 8) ( B eq \b\bc\{(3\b(\f((8,10)) ( 7) 
or,  eq \f((88,10) ( 1 = A((8 ( 8) ( B eq \b(\f((24,10) ( 7) 
or,  eq \f((88 ( 10,10) = B eq \b(\f((24 ( 70,10)) 
or,  eq \f((78,10) = B. eq \f(46,10) 
( B = (  eq \f(39,23) 
Putting x = (  eq \f(7,3) in the equation (ii) we get,
11 eq \b(\f((7,3)) ( 1 = A  eq \b\bc\{(10 \b((7/3) ( 8)  ( B eq \b\bc\{(3 \b(\f((7,3)) ( 7) 
or,  eq \f((77,3) ( 1 = A  eq \b(\f((70,3) ( 8) ( B ((7 ( 7)

or,  eq \f((77 ( 3,3) = A  eq \b(\f((70 ( 24,3)) 
or,  eq \f((74,3) = A  eq \b(\f((46,3)) 

( A =  eq \f(37,23) 
Pulting A =  eq \f(37,23) and B =  eq \f((39,23) in the equation (i) we get,
 eq \f(11x ( 1,(3x ( 7) (10x ( 8)) =  eq \f(\f(37,23),3x ( 7) (  eq \f(\f(39,23),10x ( 8) 
=  eq \f(37,23(3x + 7)) (  eq \f(39,46(5x + 4)) (Ans.)

Answer to the question no. 2
eq \o((,a) Given,

F(x) = ax ( b.ax ( 2 ( c3

a = 2


b = 3


c = 5


F(x) = 0

Now, using values, 2x ( 3.2x ( 2 ( 53 = 0


or, 2x ( 3.2x.22 ( 125 = 0


or, 2x ( 12.2x ( 125 = 0


or, 2x =  eq \f(125,11) 

or, log2x = log  eq \f(125,11) [multiplying by log in both sides]


or, x log2 = log125 ( log11


( x =  eq \f(log125 ( log11,log2) (Ans.)
eq \o((,b) Given, x ( 1 = logabc

or, x = 1 ( logabc

or, x = logaa ( logabc

or, x = logaabc

or, ax = abc


or, a = (abc) eq \s\up5(\f(1,x)) 
similarly, b = (abc) eq \s\up5(\f(1,y)) & c = (abc) eq \s\up5(\f(1,z)) 
( abc = (abc) eq \s\up5(\f(1,x)) .(abc) eq \s\up5(\f(1,y)) .(abc) eq \s\up5(\f(1,z)) 
or, (abc)1 = (abc) eq \s\up5(\f(1,x) ( \f(1,y) ( \f(1,z)) 
or,  eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 1
or,  eq \f(yz ( zx ( xy,xyz) = 1

or, xy ( yz ( zx = xyz

or, xy ( xyz = ((yz ( zx)

( xy (z ( 1) = z(x ( y) (Shown)

eq \o((,c)  given, F(x) = ax ( b.ax ( 2 ( c3
Putting, a = 2, b = 0, c = 0

( F(x) = 2x
Let, y = ((x) = 2x
We prepare a table of the values of x and y to draw the graph of the given function ((x).

	x
	– 1
	0
	1
	2
	3
	4
	5

	y
	0.5
	1
	2
	4
	8
	16
	32


Now, draw x-axis along XOX( and y-axis along YOY( conveniently. Taking each 5 sides = 1unit along the x- axis and each 1 sides = 1unit along the y- axis of the smallest squares, plot the points (x, y). Joining the points easily to the curve line we get the graph of y = ((x) which is shown as follows (

[image: image43]

Again, the function is defined for all real values of x. 


( Domain of the function D( = (

and when x tends to – ( then ((x) tends to zero.

( Range of the function R( = (0, ()

Answer to the question no. 3
eq \o((,a) given, a = 2

b = x/3
n = 6

( (a ( b)n = (2 ( x/3)6
Pascal's triangle for n = 6 is given below, 
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( (2 ( x/3)6 = 26 ( 25.6. eq \b(\f(x,3)) ( 24.15.(x/3)2 ( 23.20.(x/3)3 ( 22.15.(x/3)4 ( 2.6.(x/3)5 ( (x/3)6
eq \o((,b) If k = 1 & d = (x & n = 40

( (k ( d)n = (1 ( x)40
We know, the general term or (r ( 1)th term 

Tr ( 1 = ncrxr
( 21th term T20 ( 1 = 40c20 x20
( 22th term T21 ( 1 = 40c21 x21
( According to question,

T20 ( 1 = T21 ( 1
or, 40c20 x20 = 40c21 x21
or, x =  eq \f(40c20,40c21) 
or, x =  eq \f(\f(40!,20!(40 ( 20)!),\f(40!,21!(40 ( 21)!))
or, x =  eq \f(21! 19!,20! 20!)
or, x =  eq \f(21 ( 20! ( 19!,20! ( 20 ( 19!)
( x =  eq \f(21,20)  (Ans.) 
eq \o((,c)  Given, a = 2


b = x/2

c = 6

( (a ( b)n = (2 ( x/2)6
We get by binomial theorem, 

(2 ( x/2)6 = 26 ( 25.6.x/2 ( 24. 15 (x/2)2 ( 23. 20(x/2)3 ( ............

Now,  eq \f(x,2) ( 2 = 1.995


( x = (0.01

Putting value of x, (x = (0.01) in that expansion,

(1.995)6 = 64 ( 192  eq \b(\f((0.01,2)) ( 24. 15 eq \b(\f((0.01,2))2 ( 23.20  eq \b(\f((0.01,2))3+ ....

= 63.046 (Upto three decimal places) (Ans.)
Answer to the question no. 4
eq \o((,a) See, theorem 1.12 chap-3.2 page 76 of your text book.
eq \o((,b) Similar to theorem 3.11, chap-3.2 page-75 of your text book.
eq \o((,c)  We know, by revolving a triangle we get a conic.

Given, AP = 8cm

PD = 6cm

So, slant height of the cone

l =  eq \r(AP2 ( PD2) cm


=  eq \r(82 ( 62) cm


= 10cm

( Curved surface of the cone = (rl

= ( ( PD ( 10 sq.cm


= 188.4 sq.cm


= 0.0188 sq.m (approx.)

( Total requived canvas will be equal to the area of the curved surface of the cone.

( Total cost of canvas = (0.0188 ( 110) Tk


= 2.074 Tk(approx.) (Ans.) 

Answer to the question no. 5
eq \o((,a) In (ABQ,

 eq \o((,AB)  =  eq \o((,AQ) (  eq \o((,QB) 
=  eq \f(1,2) eq \b(\o((,PQ) ( \o((,QR)) =  eq \f(1,2)((  eq \o(((,QP) +  eq \o(((,QR))
(  eq \o((,BA) =  eq \f(1,2)( eq \o(((,QP) (  eq \o(((,QR)) (Ans.) 
eq \o((,b) See, Example-5, Chap-12 Page 264 of your text book.
eq \o((,c)  Given, A(1, 1), B(4, 4), C(4, 8), & D(1, 3)

( Area of parallelogram =  eq \f(1,2)  eq \b\bc\|(\a(x1,y1)  \a(x2,y2)  \a(x3,y3)  \a(x4,y4) \a(x1,y1)) =  eq \f(1,2)   eq \x\le\ri(\a\ac\co\vs\hs(\s(1  4  4  1  1,1  4  8  3  1 )))

=  eq \f(1,2) [(4 ( 4 ( 8 ( 4 ( 3 ( 1) ( (4 ( 4 ( 4 ( 8 ( 3)] sq. unit


= 9 sq.unit (Ans.)
Answer to the question no. 6
eq \o((,a) 

[image: image44]
eq \o((,b) Similar to construction-1, Chapter-4 of your textbook. Page-80.
eq \o((,c)  Similar to construction-8, chapter-4 of your text book. Page-87
Answer to the question no. 7
eq \o((,a) Given, ( =  eq \f((,12) 
Given expression,

tan(. tan5(. tan7(. tan11(

= tan(  eq \f((,12) .tan eq \f(5(,12) . tan  eq \f(7(,12) . tan eq \f(11(,12) 
 
= tan  eq \f((,12) tan  eq \f(5(,12) tan  eq \f(7(,12) tan  eq \f(11(,12) 

= tan  eq \f((,12) tan eq \b(\f((,2) – \f((,12)) taneq \b(\f((,2) + \f((,12)) taneq \b(2. \f((,2) – \f((,12))

= tan  eq \f((,12)  cot eq \f((,12) eq \b(– cot \f((,12)) eq \b(– tan \f((,12))  


= tan eq \f((,12) . eq \f(1,tan \f((,12)) . eq \f(1,tan \f((,12)). tan eq \f((,12) = 1
( tan  eq \f((,12) tan  eq \f(5(,12) tan  eq \f(7(,12) tan  eq \f(11(,12) = 1 (Ans.)
eq \o((,b) Given, a = cosec(, b = cot( and c = x

Here, a ( b =  eq \f(1,c) 
( cosec( ( cot( =  eq \f(1,x) 
(  eq \f(1,sin() (  eq \f(cos(,sin() =  eq \f(1,x)  [( cosec( =  eq \f(1,sin() and cot( =  eq \f(cos(,sin() ]

(  eq \f(1 ( cos(,sin() =  eq \f(1,x) 
(  eq \f((1 ( cos()2,sin2() =  eq \f(1,x2) 
(  eq \f((1 ( cos()2,1 ( cos2() =  eq \f(1,x2)  [( sin2( ( cos2 = 1]

(  eq \f((1 ( cos()2,(1 ( cos() (1 ( cos()) =  eq \f(1,x2) 
(  eq \f(1 ( cos(,1 ( cos() =  eq \f(1,x2) 
(  eq \f(1 ( cos(,1 ( cos() =  eq \f(x2,1) 
(  eq \f(1 ( cos( ( 1 ( cos(,1 ( cos( ( 1 ( cos() =  eq \f(x2 ( 1,x2 ( 1) 
(  eq \f(2cos(,2) =  eq \f(x2 ( 1,x2 ( 1) 
( cos( =  eq \f(x2 ( 1,x2 ( 1) (Proved)

eq \o((,c)  Given,  eq \f(2,a) ( 3b = 0

(  eq \f(2,cosec() ( 3cot( = 0

or, 2sin( ( 3 eq \f(cos(,sin() = 0  eq \b\bc\[(( \f(1,cosec() = sin( and cot( = \f(cos(,sin()) 
or, 2 sin2 ( – 3 cos ( = 0

or, 2 (1(cos2() – 3 cos ( = 0

or, 2 ( 2 cos2 ( ( 3 cos ( = 0

or, ( (2cos2( + 3cos( – 2) = 0

or, 2 cos2( + 3cos( ( 2 = 0

or, 2 cos2( + 4 cos ( ( cos( ( 2 = 0

or, 2 cos( ( cos( + 2) ( 1 (cos( + 2) = 0

or, (2 cos ( ( 1) (cos ( + 2 ) = 0

Here, cos ( + 2 ( 0 because, if cos( + 2 = 0 then 

cos ( = ( 2, which is not acceptable, because the value of cos( can never be greater than 1 and less than ( 1. 


( 2 cos ( (1 = 0 
when 0° ( ( (  eq \f((,2) 

or, 2 cos ( = 1 


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

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


( ( =  eq \f((,3) 

( The required solution, ( =  eq \f((,3) 
Answer to the question no. 8
eq \o((,a) Mutually exclusive events: Two or more possible outcomes of a random experiment are called mutually exclusive event if the outcome of one of those events, precludes the possibility of the other event.

Sample space: The set of all possible outcome of a random experiment is called the sample space.

eq \o((,b) The required probability Tree is:-
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Probable out comes are: HHH, HHT, HTH, HTT, THH, THT, TTH, TTT

(  Sample space, S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}


& total number of sample points = 8

Let event B = atlest one T Occurs

= {HHT, HTH, HTT, THH, THT, TTH, TTT}

( Number of sample points in favor of B = 7 &

Total number of sample points = 8

( P(B) =  eq \f(7,8) (Ans.) 
eq \o((,c)  The probability tree according to stem is a follow:


[image: image46]
Therefore, the probability that the person will travel from Sylhet to Dhaka by bus & from Dhaka to Cox Bazar not by train =  eq \f(4,9) (  eq \f(4,11) =  eq \f(16,99) (Ans.)  
43. Jhenidah Cadet College
Higher Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) We know that, n! = 1.2.3..............n 


or, n! = 1.2.3........ (n – 1).n 


or, n! = (n – 1)! ( n 


If we put n = 1 then we get,


1! = 0! ( 1 


or, 1 = 0! 


( 0! = 1 (Shown) 
eq \o((,b) If m = 1 and n = 6 then we get, 

(1 ( x)1 (1 + ax)6 = (1 ( x) (1 + ax)6
Using binomial theorem, We get,

(1 + ax)6 = 1 + 6c1ax + 6c2(ax)2 + ............... [expanding up to x2]
= 1 + 6ax + 15a2x2  + ..........

Now, f(x). g(x) = (1 – x) (1 + 6ax + 15a2x2 + ..........)

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


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

According to question, 

1 +  x (6a – 1) + x2 (15a2 – 6a) = 1 + bx2 

Equating the coefficients of x and x2 we get, 6a  – 1 = 0 or a =  eq \f(1,6) 
and 15a2 – 6a = b 

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

or, b =  eq \f(15,36) – 1


= –  eq \f(21,36) = –  eq \f(7,12) 
 ( a =  eq \f(1,6) and b = –  eq \f(7,12) (Ans.) 
eq \o((,c) If m = 16, n = 15 a = 1 then the expression 


= (1 – x)16 (1 + x)15

= (1 – x) {(1 – x) (1 + x)}15

= (1 – x) (1 – x2)15

Using binomial theorem we get, 

 (1 – x) (1 – 15c1x2 + 15c2 x4 – 15c3x6 + 15c4 x8 – 15c5 x10 + 15c6 x12 + .........)

( The term contain x13 is ( x.15c6x12

= (5005x13
( The coefficient of x13 is – 5005 (Ans.) 

Again, the term contain x10 is – 15c5x10

= – 3003 x10 

( The coefficient of x10 is – 3003 (Ans.) 
Answer to the question no. 2
eq \o((,a) Let  eq \f(logkp,y ( z) =  eq \f(logkq,z – x) =  eq \f(logkr,x – y) = m 


( logkp = m (y – z) ......... (i) 


logkq = m (z – x) ......... (ii)


logkr = m (x – y) .......... (iii) 

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

logkp + logk​q + logkr = m (y – z) + m (z – x) + m (x – y) 

or, logk pqr = m (y – z + z – x + x – y) 


logkpqr = 0 


logk pqr = logk1


( pqr = 1 (Shown) 
eq \o((,b) 
From (i) we get,
or,
logkp = m (y – z) 

or,
(y + z) logkp = m(y ( z) (y + z)   

[multiplying both sides by (y + z)]
(
logkpy+z = m(y2 ( z2) 

Again, From (ii) we get,
or,
logkq = m (z – x) 

or, 
(z + x)logkq = m(z + x) (z ( x)  

[multiplying both sides by (z + x)]
( 
logkqz+x  = m(z2 ( x2)


and From (iii) we get, 
or,
logkr = m (x – y) 

or, 
(x + y) logkr = m(x + y) (x ( y)  

[multiplying both sides by (x + y)]
(
logkrx+y = m(x2 ( y2)  

Now,

logkpy + z +logkqz + x + logkrx + y 


= m (y2 – z2 + z2 – x2 + x2 – y2)  

or,
logkpy + z qz + x rx + y = 0 = log k1

(
py + zqz + xrx + y = 1 (Shown)
eq \o((,c) From (i) we get, 

logkp = m (y – z)

or,
(y2 + yz + z2) logkp  = m(y ( z) (y2 + yz + z2) 

(
logkpy2 + yz + z2 = m(y3 ( z3) 
Again,
From (ii) we get, logkq = m (z – x)

or,
(z2 + zx + x2) logkq  = m (z ( x) (z2 + zx + x2) 

(
logkqz2 + zx + x2 = m(z3 ( x3) 

and from (iii) we  get , logkr = m (x – y)

or,
(x2 + xy + y2) logkr  = m(x ( y) (x2 + xy + y2)

( 
logkrx2 + xy + y2 = m(x3 ( y3) 


Now, 


logkpy2 + yz + z2 + logkqz2 + zx + x2 + logkrx2 + xy + y2 


= m(y3 ( z3) + m(z3 ( x3) + m(x3 ( y3)
or,
logk y2 + yz + z2 qz2 + zx + x2 r x2 + xy + y2 = m ( y3 – z3 + z3 – x3 + x3 – y3 )    [( loga Pr = rloga P]
or, logk p y2 + yz + z2 q z2 + zx + x2 rx2 + xy + y2 = 0 = log k1
( py2 + yz + z2 q z2 + zx + x2 rx2 + xy + y2 = 1  (Shown)
Answer to the question no. 3
eq \o((,a) Given, x2 – 2x – 2 = 0 


The discriminant of the equation 


= (–2)2 – 4.1.(– 2) 


= 4 + 8


= 12 

Since the discriminant is greater than 0 and not perfect square, so the roots of the equation are real, unequal and irrational. 
eq \o((,b) Given, 6 eq \r(p) + 5  eq \r(\f(1,p)) = 13 


or, 6 eq \r(p) +  eq \f(5,\r(p)) – 13 = 0 


or, 6  eq \b\bc(\r(p))2 – 13  eq \r(p) + 5 = 0 [multipling by  eq \r(p)] 


or, 6  eq \b\bc(\r(p))2 – 10  eq \r(p) – 3  eq \r(p)+ 5 = 0 


or, 2  eq \r(p)  eq \b\bc(3\r(p) – 5) –  eq \b\bc(3\r(p) – 5) = 0 


or,  eq \b\bc(3\r(p) – 5) 

 eq \b\bc(2\r(p) – 1) = 0 

	Either, 
	

	
3 eq \r(p) – 5 = 0
	or, 2 eq \r(p) – 1 = 0 

	
(  eq \r(p) =  eq \f(5,3) 
	or,  eq \r(p) =  eq \f(1,2) 

	or,  eq \r(\f(2x,x – 1))=  eq \f(5,3) 
	or,  eq \r(\f(2x,x – 1)) =  eq \f(1,2)  

	or,  eq \f(2x,x – 1) =  eq \f(25,9) [squaring]
	or,  eq \f(2x,x – 1) =  eq \f(1,4)  [squaring]

	or, 18x = 25x – 25 
	or, 8x = x – 1 

	or 7x = 25 
	or, 7x = – 1 

	( x =  eq \f(25,7) 
	( x = –  eq \f(1,7) 

	( Required solution x =  eq \f(25,7) , –  eq \f(1,7)  (Ans.)


eq \o((,c) Given, f(x, y) = 20 and g (x, y) = 41 


That is, 


2x2 + 3xy + y2 = 20........................ (i)



             5x2 + 4y2 = 41........................ (ii)

Dividing equation  (i) by (ii) ,we get
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or,
82x2 + 123xy + 41y2 = 100x2 + 80y2
or,
82x2 + 123xy + 41y2 ( 100x2 ( 80y2 = 0

or,
( 18x2 + 123xy ( 39y2 = 0

or,
18x2 – 123xy + 39y2 = 0

or,
6x2 – 41xy + 13y2 = 0

or,
6x2 – 39xy – 2xy + 13y2 = 0

or,
3x(2x – 13y) – y(2x – 13y) = 0

or,
(2x – 13y) (3x – y) = 0

Either,
2x ( 13y = 0
    or, 3x ( y = 0

(
y = 
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Putting   y = 
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2x2 + 3x · 
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or,
338x2 + 78x2 + 4x2 = 169 × 20

or,
420x2 = 169 × 20

or,
x2 =
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20

169

´


or,
x2 = 
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(
x = (  eq \r(\f(169,21)) =  (  eq \f(13,\r(21)) = ( eq \f(13\r(21),21) = (  eq \f(13,\r(21)) 
Replacing values of x in equation (iii) we get,
when x =  eq \f(13, \r(21)) , y =  eq \f(2,13) . eq \f(13, \r(21)) =  eq \f(2, \r(21)) 
 when x = –  eq \f(13, \r(21)) , y =  eq \f(2,13) .  eq \f(– 13,\r(21)) = –  eq \f(2, \r(21))  

Again,  putting  y = 3x in (i) we get,

2x2 + 3x·3x + (3x)2 = 20

or,
2x2+ 9x2 + 9x2 = 20

or,
20x2 = 20

or,
x2 = 1

(
x = ( 1

Putting the values of x in equation (iv) we get,
when  x = 1, y = 3.1 = 3

when x = (1, y = 3((1) = ( 3

(
Required Solution: 

(x, y) =  eq \b(\f(13, \r(21)) ( \f(2, \r(21))) ,  eq \b(\f(–13, \r(21)) ( \f(–2, \r(21))) , (1, 3), (– 1, – 3) (Ans.)
Answer to the question no. 4
eq \o((,a) See theorem 1.12, ch-3.2 of your textbook. Page-76
eq \o((,b)  
 


[image: image55]
Particular Enunciation: Base of a triangle 

BC = a = 7.5 cm., angle adjoining the base (B = 45( and

AB ( AC = 2.5 cm. are given. We have to construct the triangle.
Description of the Construction: 

Step 1: Cut BC = a = 7.5 cm. from any ray BF. 

Step 2: Draw (CBE = 45( at B of BC. 

Step 3: Cut BD = d = 2.5 cm. from BE. 

Step 4: Join C, D.

Step 5: Draw (DCA = (EDC at C of the ray CD. 

Step 6: CA intersects DE at A.

((ABC is the required triangle.
eq \o((,c) See theorem 3.11, ch-3.2 of your textbook page : 75
Answer to the question no. 5
eq \o((,a) Given, A (0, –1), C (6, 7) 

( The equation of the straight line AC 


 eq \f(x – 0,y – (–1)) =  eq \f(0 – 6,–1 – 7) 
 
or,  eq \f(x,y + 1) =  eq \f(6,8) 

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

or, 4x = 3y + 3 


or, 4x – 3y – 3 = 0 (Ans.) 
eq \o((,b) 
See the solution of question 4(b), Mirzapur Cadet College. Page-66.
eq \o((,c) See example 5, ch-12 of your textbook page-264
Answer to the question no. 6
eq \o((,a) Given, length, width and height of a rectangle a = 7 cm, b = 4 cm and c = 3.5cm 

(  Length of the diagonal, BH =  eq \r(a2 + b2 + c2) =  eq \r(72 + 42 + 3.52)

= 8.789 cm (appr.) (Ans.)
eq \o((,b) Whole surface area = 2(ab + bc + ca) 


= 2 (7 ( 4 + 4 ( 3.5 + 3.5 ( 7) sq. cm

= 133 sq. cm 

eq \o((,c) If a rectangle of size ABCD surface of the solid is revolved about the larger side, then a circular cylinder will be formed, whose height,


h = 7 cm. and radius of the base, r = 4 cm.

( Volume of the cylinder = (r2h cubic unit


= 3.1416 ( 42 ( 7 cubic cm.


= 351.86 cubic cm. (approx.) (Ans.)
Answer to the question no. 7
eq \o((,a) Radian angle : In any circle the angle with an arc of the circle whose length is equal to the radius of the circle subtends at the centre is called one radian angle. 
eq \o((,b) Here, (AOB is a radian angle. It is required to prove that (AOB is a constant angle. 

Construction : Draw perpendicular OP upon OA. 

Proof : OP intersects the circumference at P. 

So, arc AP =  eq \f(1,4)  of the circumference


=  eq \f(1,4) ( 2(r =  eq \f((r,2) 
Since the length of arc is proportional to its subtends angle  eq \f((BOA,(POA) =  eq \f(arc AB,arc AP) = (r,2)  eq \f(r, ) 
=  eq \f(2,() 
( (BOA =  eq \f(2 (POA,() 
Since (POA = right angle and ( both are constant. So, (AOB is a constant angle.
eq \o((,c) Given, cot( + tan( = 2sec(

or, cot ( + tan ( – 2sec ( = 0 


or,  eq \f(cos(,sin() +  eq \f(sin(,cos() –  eq \f(2,cos() = 0 


or,  eq \f(cos2( + sin2( – 2 sin(,sin( cos() = 0

or, 1 ( 2sin( = 0


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


( ( =  eq \f((,6)
Since, ( =  eq \f((,9) and B is a complementary angle of ( 

( B =  eq \b\bc(\f((,2) – \f((,6)) =  eq \f((,3) (Ans.) 
Answer to the question no. 8
eq \o((,a)
Probability tree of two tossing of the coin t

 SHAPE  \* MERGEFORMAT 



eq \o((,b) Given in a box there are 5 red and 10 white balls 

( Total number of balls = 10 + 5 = 15 

( The probability of getting two balls of different color 

= Probability of getting first ball red and 2nd ball white + probability of getting first ball white and 2nd ball red 

=  eq \f(5,15) (  eq \f(10,14) +  eq \f(10,15) (  eq \f(5,14) 
=  eq \f(50,210) +  eq \f(50,210) 
=  eq \f(100,210) =  eq \f(10,21) (Ans.) 

eq \o((,c) Probability of getting two ball red 


=  eq \f(5,15)  (  eq \f(4,14) =  eq \f(2,21) 
And probability of getting two white ball =  eq \f(10,15) (  eq \f(9,14) =  eq \f(9,21) 
( Probability of getting two ball same color 


=  eq \f(2,21) +  eq \f(9,21) =  eq \f(11,21) (Ans.) 

44. Barisal Cadet College
Higher Mathematics (Creative)
Answer to the question no. 1 
eq \o((,a) Given,


f(x) = eq \r(2x + 1)
Here, f(x) ( ( if and only if



2x + 1 ( 0


or,
2x ( ( 1


or,
x ( ( eq \f(1,2)
( Dom f = eq \b\bc\{(x ( ( : x ( ( \f(1,2)) (Ans.)

eq \o((,b) Let, x1, x2 ( dom f
Now, for f(x1) = f(x2), the function f will be one-one if and only if x1 = x2
Now, for,
 f(x1) = f(x2)


or,
eq \r(2x1 + 1) = eq \r(2x2 + 1)

or,
2x1 + 1 = 2x2 + 1


or,
2x1 = 2x2

(
x1 = x2

( f(x) is one-one function.

eq \o((,c) Given,

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

Let, eq \f(x3,x2 ( 4) = x + eq \f(A,x + 2) + eq \f(B,x ( 2) ....... (i)

Multiplying both sides by (x + 2) (x ( 2)

We get, 


x3 = x(x + 2) (x ( 2) + A(x ( 2) + B(x + 2) ..... (ii)

Puting
x = 2 in equ. (ii) we get,



8 = 0 + A.0 + B.4



or,
B = 2

Again, putting x = (2 in equ. (ii) we get,





( 8 = 0 + A(( 4) + B.0



or, 
A = 2

Now, from equ. (i) we get, 




eq \f(x3,x2 ( 4) = x + eq \f(2,x + 2) + eq \f(2,x ( 2) (Ans.)


Answer to the question no. 2
eq \o((,a) Given,



(16)p = (128)q

or,
(24)p = (27)q

or,
24p = 27q

or,
4p = 7q


or,
eq \f(p,q) = eq \f(7,4) 


(
p : q = 7 : 4 (Ans.)
eq \o((,b) Given,




M = n2 ( eq 3\s\up5(\f(2,3)) ( eq 3\s\up5(( \f(2,3)) + 2 = 0


or,
n2 = eq 3\s\up5(\f(2,3)) + eq 3\s\up5(( \f(2,3)) ( 2 


n2 +2 = 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7((\f(2,3))
or, n2 =  eq \b(3)2
 + (\f(1,3)) eq \b(3)2
 ( 2

or, n2 =  eq \b(3)2
 + (\f(1,3)) eq \b(3)2
 ( 2.3 eq \s\up7(\f(1,3)).3 eq \s\up7((\f(1,3))  eq \b\bc\[(( 3.3 eq \s\up7((\f(1,3)) = 3( = 1)

or,
n2 =  eq \b(3 ( 3 eq \s\up7((\f(1,3)))2

or, n = 3 eq \s\up7(\f(1,3)) ( 3 eq \s\up7((\f(1,3)) 
[Since n ( 0, taking only the positive 

square root on both sides]
or, n3 =  eq \b(3 ( 3 eq \s\up7((\f(1,3)))3

[taking cube on both sides ]

or,
n3 =  eq \b(3)3
 ( (\f(1,3)) eq \b(3)3
 ( 3.3 eq \s\up7(\f(1,3)).3 eq \s\up7((\f(1,3)) eq \b(3 ( 3 eq \s\up7((\f(1,3)))

 [( (a – b)3 = a3 – b3 – 3ab (a – b)]

or,
n3 = 3 – 3– 1 – 3 . 30.n    eq \b\bc\[(( 3.3 eq \s\up7((\f(1,3)) = 3 eq \s\up7(\f(1,3) ( \f(1,3)) = 3( and 3 eq \s\up7(\f(1,3)) ( 3 eq \s\up7((\f(1,3)) = n)

or, n3 = 3 –  eq \f(1,3)  – 3n 

or,
n3 + 3n =  eq \f(8,3) 
or, 3n3 + 9n = 8

( 3n3 + 9n ( 8 = 0 (Shown)
eq \o((,c) Given, N = eq \f(loga (1 + y) (2 logay,logay)
If
N = 0

Then
eq \f(loga (1 + y) (2 logay,logay) = 0


or,
loga(1 + y) ( 2 logay = 0


or,
loga(1 + y) = logay2

or,
1 + y = y2

or,
y2 ( y ( 1 = 0


or,
4y2 ( 4y ( 4 = 0


or,
4y2 (4y + 1 = 5


or,
(2y (1)2 = 5


or,
2y (1 = eq \r(5) [taking (+)ve value]


or,
y = eq \f(1 + \r(5),2) (Shown)
Answer to the question no. 3
eq \o((,a) eq 0.\o(.,3)
= 0.33333 ........


= 0.3 + 0.03 + 0.003 + ........

Here,
the first term, a = 0.3


common ratio, r = eq \f(0.03,0.3) = 0.1


since r = 0.1 < 1

( The infinite sum of the series exist and s(
= eq \f(a,1 ( r)


= eq \f(0.3,1 ( 0.1)


= eq \f(0.3,0.9)


= eq \f(1,3) (Ans.) 
eq \o((,b) For x = 2 the obtained series is  eq \f(1,3) +  eq \f(1,32) +  eq \f(1,33) + ...........

Here, n = 12, a =  eq \f(1,3), r =  eq \f(1,3) and r < 1

Now, Sn = a. eq \f(1 ( rn,1 ( r)
( S10 =  eq \f(1,3).  eq \f(1(\b(\f(1,3))12,1 ( \f(1,3)) =  eq \f(312 ( 1,2 ( 312) =  eq \f(265720,531441) (Ans.) 
eq \o((,c) Given series,  eq \f(1,y + 1) +  eq \f(1,(y + 1)2)  +  eq \f(1,(y + 1)3)  + ...

Here, first term, a =  eq \f(1,y + 1) 
and common ratio, r =  eq \f(1,(y + 1)2) (  eq \f(1,y + 1) =  eq \f(1,y + 1) 
There will exist the sum of the infinite series if | r | ( 1,

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

or,  eq \f(1,|y + 1|) < 1

or, |y + 1| > 1

Now, if |(y + 1)| is non-negative, then y + 1 > 1 

or, y > 0 

Again, if |(y + 1)| is negative, then, ( (y + 1) > 1 

or, x + 1 < (1 


or, y < (2

( The required condition: y < (2 or y > 0

Answer to the question no. 4
eq \o((,a) The total nine points including the tri-middle points of the sides, feet of the three perpendicular 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 nine point circle. 

eq \o((,b) See theorem 1.12 of your text book (Page-76)

	eq \o((,c) Let, the middle points of the sides AB and AD of the triangle ABD be R and S respectively.

Join R, S. It is required to prove with the help of vectors that RS =  eq \f(1,2) BD and RS || BD.
	
[image: image57]


Proof: R and S are the middle points of AB and AD respectively.

(  eq \o((,RB) =  eq \o((,AR) =  eq \f(1,2) 

 eq \o((,AB) and  eq \o((,AS) =  eq \o((,SD) =  eq \f(1,2) 

 eq \o((,AD)
According to the triangle law we get,  eq \o((,BD) =  eq \o((,BA) +  eq \o((,AD)
or,  eq \o((,BD) = (  eq \o((,AB) +  eq \o((,AD) =  eq \o((,AD) (  eq \o((,AB) ......... (i)

and  eq \o((,RS) =  eq \o((,RA)+  eq \o((,AS) = (  eq \o((,AR) +  eq \o((,AS)

= (  eq \f(1,2) 

 eq \o((,AB) +  eq \f(1,2) 

 eq \o((,AD)  [( eq \o((,AR) =  eq \f(1,2) ,  eq \o((,AB)  eq \o((,AS) =  eq \f(1,2) 

 eq \o((,AD)]


=  eq \f(1,2) ( eq \o((,AD) (  eq \o((,AB)) =  eq \f(1,2) 

 eq \o((,BD)  [from the equation (i)]

So, | eq \o((,RS)| =  eq \f(1,2) | eq \o((,BD)| 

( RS =  eq \f(1,2) BD and the support line of  eq \o((,RS) and  eq \o((,BD) will be same or parallel.

But, R and S are the middle points of AB and AD respectively. So, the support line of  eq \o((,RS) and  eq \o((,BD) can not be same.

(RS || BD

That is RS =  eq \f(1,2) BD and RS || BD (Proved)

Answer to the question no. 5
eq \o((,a) Distance of the point from y-axis is = x

And distance of the point Q(1, 0) from 


p(x, y) is = eq \r((x (1)2 + (y ( 0)2)
According to the questions,




eq \r((x (1)2 + (y ( 0)2) = x


or,
(x ( 1)2 + y2 = x2

or,
x2 (2x + 1 + y2 = x2

or,
y2 = 2x ( 1 (Proved)


eq \o((,b) Since AB and CD are parallel, slope of ate lines AB and CD are equal.

That is,  m1 = m2

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

or,
a2 ( 2a + 1 = 3 ( a


or,
a2 ( a ( 2 = 0


or,
a2 ( 2a + a ( 2 = 0


or,
a(a ( 2) + (a ( 2) = 0


or,
(a ( 2) (a + 1) = 0


Either,  a ( 2 = 0
or, a + 1 = 0


or,
a = 2
or,
a = (1
eq \o((,c) From 'b' greater value of a = 2

( The four points
A(2, 6)



B(4, 4)



C(0, 2)



D(1, 1)

By plotting the points A(2, 6), B(4, 4), C(0, 2) and D(1, 1) in graph paper, we get the quadrilateral  ABDC

Now, Length of side

AB
= eq \r((4 ( 2)2 + (4 ( 6)2)

= eq \r(22 + 22)

= 2eq \r(2)
Length of side BD
= eq \r((4 ( 1)2 + (4 (1)2)

= eq \r(32 + 32)

= 3eq \r(2)
Length of side CD
= eq \r((1 ( 0)2 + (1 ( 2)2)

= eq \r(1 + 1)

= eq \r(2)
Length of side AC
= eq \r((2 ( 0)2 + (6 ( 2)2)

= eq \r(4 + 16)

= 2eq \r(5)
( Perimeter of quadrilateral
= 2eq \r(2) + 9eq \r(2) + eq \r(2) + 2eq \r(5)


= 6eq \r(2) + 2 eq \r(5) units. (Ans.)

Area of the quadrilateral 
= eq \f(1,2) eq \b\bc\|(\s(2   0   1   4   2,6   2   1   4   6))

= eq \f(1,2){(4 + 0 + 4 + 24) ( (0 + 2 + 4 + 8)} sq. units

= eq \f(1,2) (32 ( 14) sq. units


= 9 sq. units (Ans.)

Answer to the question no. 6
eq \o((,a) Let,
one side of triangle = x cm


then other side = 7 ( x cm 


hypotenuse = 5 cm

From pythagoras theorem,



(5)2 = x2 + (7 ( x)2

or,
25 = x2 + 49 (14x + x2

or,
2x2 (14x + 24 = 0 


or,
x2 ( 7x + 12 = 0


or,
x2 (3x ( 4x + 12 = 0


or,
(x ( 3) (x ( 4) = 0


(
x = 3
or, 4
 

( Length of other two sides are 3cm and 4 cm (Ans.)

eq \o((,b) General Enunciation: The length of the hypotenus and the sum of the other two sides of a right angle are given. The triangle needs to be constructed.


[image: image58]
Particular Enunciation: Let, length of the hypotenuse a and the sum of the other two sides s of a right angled triangle are given. The triangle needs to be constructed.

Steps of the Construction: 

Step 1:
Cut the part BD = s from any ray BX.

Step 2:
Draw DY ( BD at D and (BDE = half of (BDY. 

Step 3:
Taking B as centre and the radius = a, draw a segment of circle. 

Step 4:
The segment intersects the line DE at C and C(.

Step 5:
Join B, C and B, C(. 

Step 6:
Now, at C and C( draw (DCA= (CDB and (DC(A( = (CDB. 

Step 7:
The lines CA and C(A( intersect the line DB at A and A( respectively.


Then, (ABC or (A(BC( is the required triangle.

	eq \o((,c) If we revolve the triangle about AB = 4 cm

then, it creates a circular cone whose


radius of base, r = 3 cm


height, h = 4 cm
	
[image: image59]


and slant height, l =  eq \r(h2 + r2) cm


=  eq \r(42 + 32) cm


= 5 cm 
( Volume of circular cone 
= eq \f(1,3) (r2h cubic units


= eq \f(1,3) (.32.4 cm3

= 37.699 cm3 (Ans.)

and area of whole surface
= (r (r + l) sq. units


= (.3(3 + 5) cm2

= 75.398 cm2 (Ans.)
Answer to the question no. 7
eq \o((,a) Given, A =  eq \f((,3) 

L.S. = tan2A



= tan 2.  eq \f((,3)   [( A =  eq \f((,3) ]



= tan  eq \f(2(,3) 
= tan  eq \b(( – \f((,3)) 


= – tan  eq \f((,3)  = –  eq \r(3)   


R.S =  eq \f(2 tanA,1 – tan2A) 


=  eq \f(2 tan \f((,3),1 – tan2 \f((,3))   [ ( A =  eq \f((,3) ]



=  eq \f(2. \r(3),1 – (\r(3))2) 


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

( tan 2A =  eq \f(2 tanA, 1 – tan2A)  (Proved)

eq \o((,b) Given, 


tan( + sec( = y

or,  eq \f(sin(,cos() +  eq \f(1,cos() = y [( tan( =  eq \f(sin(,cos() and sec( =  eq \f(1,cos()]
or,  eq \f(1 + sin(,cos() = y

or,  eq \f((1 + sin()2,cos2() = y2    [squaring both sides]

or,  eq \f((1 + sin()2,1 ( sin2() = y2 [( cos2( = 1 ( sin2(]

or,  eq \f((1 + sin() (1 + sin(),(1 + sin() (1 ( sin()) = y2
or,  eq \f(1 + sin(,1 ( sin() = y2
or,  eq \f(1 + sin( ( 1 + sin(,1 + sin( + 1 ( sin() =  eq \f(y2 ( 1,y2 + 1)  [by compodendo-dividendo]

or,
eq \f(2 sin(,2) = eq \f(y2 – 1,y2 + 1)
( sin( =  eq \f(y2 ( 1,y2 + 1) (Proved)
eq \o((,c)      5cosec2( ( 7cosec( = 2 when  z = 2 


or, 5cosec2( ( 7 cot( cosec( ( 2 = 0


or,  eq \f(5,sin2()  (  eq \f(7cos(,sin2()  ( 2 = 0


or, 5 ( 7cos( ( 2sin2( = 0 


or, 5 ( 7cos( ( 2(1 ( cos2() = 0


or, 5 ( 7cos( ( 2 + 2cos2( = 0


or, 2cos2( ( 7cos( + 3  = 0


or, 2cos2( ( 6cos( – cos( + 3 = 0


or, 2cos( (cos( – 3) – 1(cos( – 3) = 0


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


Either, 2cos( ( 1 = 0  or, cos( ( 3 = 0

         
(  cos( =  eq \f(1,2)                    ( cos( = 3          
 


But, the value of cos( can never be greater than 1. 


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

cos( = cos  eq \f((,3) , cos(2(  (  eq \f((,3) ) [according to the condition]


( ( =  eq \f((,3) ,  eq \f(5(,3) , which lie in the given limit, 0 < ( < 2( 


(The required solution : ( =  eq \f((,3) ,  eq \f(5(,3) 
Answer to the question no. 8
eq \o((,a) Let, the probability of going Rangpur to Dhaka by bus P(R) and probability of going Khulna to Barisal by bus P(x).

Then 
P(R) = eq \f(4,9)
and
P(k) = eq \f(2,5)
Now, the probability of going Rangpur to Dhaka or Khulna to Barisal by bus

P(R ( K)
= P(R) + P(K) ( P(R ( K)


= P(R) + P(K) ( P(R).P(K)


= eq \f(4,9) + eq \f(2,5) ( eq \f(4,9) .eq \f(2,5)  = eq \f(20 + 18 ( 8,45)

= eq \f(30,45) = eq \f(2,3) (Ans.)

eq \o((,b) 

[image: image60]
eq \o((,c) Probability of travel from Rangpur to Dhaka not by bus, Dhaka to Khulna not by train and Khulna to Barisal not by bus
= eq \f(5,9) ( eq \f(4,7) ( eq \f(3,5)

= eq \f(4,21) (Ans.)
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