[image: image1]80
Panjeree SSC English Version Test Papers ( Exam 2018
[image: image84.emf] 

C  

E  

B  

60   

F  

D  

A  8 m.  

24 m.  

60   

Mathematics (Compulsory) ( Answers to Test Exam Questions (Cadet Colleges-2017): Creative
81

[image: image85.emf] 

D  

C  

E  

A  

B  

24 m.  

8  m .  

60   

F  

60   

[image: image86.wmf] 

P

 

U

 

 

S

 

B

 

[image: image87.bmp][image: image88.wmf]
[image: image89.bmp] 
Answers to Test Exam Questions of All Cadet Colleges: 2017
33. Mirzapur Cadet College, Tangail
Mathematics (Creative)
Answer to the question no. 1
eq \o((,a)
Both of  eq \r(5) and 4 are real number

Since 5 is not a complete square,  eq \r(5) is an irrational number.

( eq \r(5) is an irrational number.


4 =  eq \f(4,1)  which is rational.
 eq \b\bc\[(\a\al(Since it can be written as, the fraction of the form ))


( 4 is a rational number.

eq \o((,b)
Here,  eq \r(5) = 2.236067...........

Let, a = 2.4040040004.........

and b = 2.5050050005............

Clearly, a and b are two real numbers and both are greater than  eq \r(5)  and less than 4.

i.e.,  eq \r(5) < a < 4 and  eq \r(5) < b < 4

Again a and b cannot be expressed into fractions.

(Here a and b both are irrational numbers.


eq \o((,c)
we know that, 4 < 5 < 9


( eq \r(4) < eq \r(5) < eq \r(9) 
or, 2 < eq \r(5) < 3  

( The value of  eq \r(5) is greater than 2 and less than 3.

Therefore,   eq \r(5) is not an integer. 

( eq \r(5) is either a rational number or an irrational number.   

If  eq \r(5) is a rational number 

let,  eq \r(5) =  eq \f(p,q) ; where p and q are natural numbers and co-prime to each other and q > 1.

or, 5 =  eq \f(p2,q2)   [squaring]

or, 5q =  eq \f(p2,q)  [multiplying both sides by q]

Clearly, 5q is an integer 

But   eq \f(p2,q)  is not an integer because p and q are 

co-prime natural numbers and q > 1. 

So 5q and  eq \f(p2,q)  cannot be equal, i.e., 5q ( eq \f(p2,q) .

(The value of  eq \r(5) cannot be equal to any number with the form  eq \f(p,q)  i.e.,  eq \r(5) ( eq \f(p,q) .

( eq \r(5) is not a rational number.

Therefore,  eq \r(5) is an irrational number. (Proved)

Answer to the question no. 2
eq \o((,a) Here, 


2(xy + yz + zx)
= (x + y + z)2 − (x2 + y2 + z2)



= (12)2 − 50 [putting the values]



= 144 − 50 = 94 (Ans.) 
eq \o((,b)
Given expression = (x − y)2 + (y − z)2 + (z − x)2


= x2 − 2xy + y2 + y2 − 2yz + z2 + z2 − 2zx + x2


= 2x2 + 2y2 + 2z2 − 2xy − 2yz − 2zx



= 2(x2 + y2 + z2) − 2 (xy + yz + zx)



= 2.50 − 94 [putting the values]



= 100 − 94 = 6 (Ans.)

eq \o((,c) Given that, 


x + y + z = 12 and x2 + y2 + z2 = 50 

L.H.S = (x + y)2 + (y + z)2 + (z + x)2 – 2


= x2 + 2xy + y2 + y2 + 2yz + z2 + z2 + 2zx + x2 – 2 


= 2 (x2 + y2 + z2) + 2 (xy + yz + zx) – 2 


= 2 ( 50 + 94 – 2 
[From 'a', 2(xy + yz +zx) = 94] 


= 100 + 94 – 2 


= 192 

R.H.S = 32 {(x – y)2 + (y – z)2 + (z – x)2}


= 32 ( 6  [From 'b']


= 192 

( (x + y)2 + (y + z)2 – 2 = 32 {(x – 9)2 + (y – z)2 + (z – x)2}  




(Proved) 

Answer to the question no. 3
eq \o((,a) Given, 1st term of the series = a

and common ratio = r

4th term of the series = ( 2

and 9th term = 8 eq \r(2) 
( 4th term of the series = ar4(1


or, ar3 = ( 2 ....................... (i)
and 9th term of the series = ar9(1
or, ar8 = 8 eq \r(2) ..................... (ii)
eq \o((,b)
From ‘a’ we get,

ar8 = 8 eq \r(2) 
and ar3 = ( 2

( eq \f(ar8,ar3) =  eq \f(8\r(2),( 2) 
or, r5 = – 4 eq \r(2) 
or, r5 =  eq \b((\r(2))5
( r = ( eq \r(2) 
So, a (( eq \r(2) )3 = ( 2 [substituting the value of r]

or, a =  eq \f(( 2,\b(( \r(2))3) 
or, a =  eq \f(( \r(2) . \r(2), ( \r(2) . \r(2) . \r(2)) 
or, a =  eq \f(1,\r(2)) 
So, 12th term of the series = ar12(1

=  eq \f(1,\r(2)) . (( eq \r(2) )11 [Substituting the value]


=  eq \f(1,\r(2)) – ( eq \r(2) ).( eq \r(2) )10

= ( 32

( 12th term of the series is ( 32 (Ans.)
eq \o((,c) Sum of first 7 terms of the series,

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


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

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

=  eq \f(1 + 8\r(2),\r(2) (1 + \r(2))) ( eq \f(\r(2) ( 1,\r(2) ( 1)  
 eq \b\bc\[(\a\al(multiplying denominator, and numerator by (( 1)))


=  eq \f(\r(2) ( 1 + 8.2 ( 8 \r(2),\r(2)(2  ( 1)) 

=  eq \f(15 ( 7\r(2),\r(2))   
 eq \b\bc\[(\a\al(multiplying numerator, and denominator by ))


=  eq \f(15\r(2) ( 14,2) 

=  eq \f(1,2) (15 eq \r(2) ( 14) (Ans.)
Answer to the question no. 4
eq \o((,a) In triangle ABC. Pythagoras theorem is not applicable because in the figure no angle is right angle. 

eq \o((,b) See theorem-13 of  Chapter-6.3 in math textbook. Page-117
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eq \o((,c)Particular Enunciation: Given that, D is the middle point of the side BC. Let us join A, D. We have to prove that, AB + AC ( 2AD.

Construction: Let, we extend AD to E, such that, we get DE = AD. Let us join E, C. 

Proof:
Steps
Justification
(1) In (ABD and (ECD,

BD = CD    
[( D is the middle point of BC]

AD = ED    
 [According to the construction]

And the included angle
 (ADB = included angle (EDC     
[opposite angles]

(( ABD ( (ECD  
 eq \b\bc\[(\a\al(( Two sides and their, included angles are equal))
So, AB = EC ... ... ... (i)

(2) Now, in the triangle AEC,

AC + CE (AE [( Sum of the two sides of a triangle is greater than the third one]

or, AC + AB ( AD + DE
[( From (i), AB = CE ]

or, AB + AC ( AD + AD
   eq \b\bc\[(\a\al(( According to the, construction( DE = AD))
(AB + AC ( 2AD. (Proved)
Answer to the question no. 5
eq \o((,a) See "Circle part" of chapter- 8.1 in math textbook. Page-132 
[image: image91.bmp]eq \o((,b)Particular Enunciation: Let, ABCD is a circle. Let us join A, B; B, C; C, D ; D, A; A, C and B, D. The bisectors AP and BP of the angles (CAB and (CBA intersect at the point P.

Again, the bisectors BQ and AQ of the angles (DBA and (DAB are intersect at the point Q.

eq \o((,c) It is required to prove that the four points A, Q, P, B are concyclic.



Proof:     Steps                   
Justification
(1) 
BP is the bisector of (CBA,


((ABP = eq \f(1,2)(CBA

(2) 
AP is the bisector of (CAB,


((BAP = eq \f(1,2)(CAB
 (3)
Now from (ABP,


(ABP + (BAP + (APB = 180° 
[The sum of three angles of a triangle 
is equal to 2 right angles]


or, eq \f(1,2) (CBA + eq \f(1,2)(CAB + (APB = 180°


or, (CBA + (CAB + 2 (APB = 360°




[Multiplying both sides by 2]


or,  (CBA+(CAB+(ACB+2(APB = 360°+(ACB


[Adding (ACB with both sides]


or,  180° + 2 (APB = 360° + (ACB  
[(The sum of 
three angles of (ABC is equal to 180°]


or, 2 (APB = 180° + (ACB


((ACB = 2 (APB – 180°              ... ... ... (i)


Similarly,(ADB = 2 (AQB – 180° ... ... ... (ii)

(4)
But both (ACB and (ADB are the angles at the circle standing on the same arc AB,


((ACB = (ADB


or, 2 (APB – 180° = 2 (AQB – 180° [from the equations 



(i) and (ii)]


or, 2 (APB = 2 (AQB


((APB = (AQB


Now, the angles (APB and (AQB are constructed at the points A and B respectively and lie on the same side of AB, the line segments joining the points P and Q. Here the both angles are equal.


( A, Q, P, B are concyclic (Proved)

Answer to the question no. 6
eq \o((,a) Area of trapezium
[image: image92.bmp]
=  eq \f(1,2) (AB + CD) ( DE 

Where, AB and CD are parallel line and DE are perpendicular distance between the parallel line. 
eq \o((,b)

[image: image98.wmf]
Given, in the quadrilateral ABCD, AB = 4 cm = a and BC = 5 cm = b, (A = 85(, (B = 80(, (C = 95(. The quadrilateral ABCD is to be constructed.

Steps of construction:

(1)
Cut the line segment BC = b from any ray BX. Draw (CBE = 80( and (BCF = 95( at B and C respectively.

(2)
Cut BA = a from BE and draw (BAG = 85( at A.

(3)
The two rays AG and CF intersect each other at D. 

(4)
So, AB = 4 cm. and BC = 5 cm.(A = 85(, (B = 80(, (C = 95(.
Thus, ABCD is the required quadrilateral.
eq \o((,c)

[image: image2]

Let, the perimeter of the quadrilateral be P. So, the perimeter of an equilateral triangle is p. It is required to construct the equilateral triangle.  

Steps of construction: (1) From any ray DF, cut the line segment DE = p. Draw an angle(x = 60(.

(2)
Bisect the angle (x. At D and E, draw (EDG = (DEH =  eq \f(1,2) (x.

(3)
DG and EH meet at A. At A, draw (ADE =(DAB =  eq \f(1,2) (x and (AED = (EAC =  eq \f(1,2) (x.

(4)
AB and AC meet DE at B and C respectively. 

 Thus, (ABC is the required equilateral triangle.

Answer to the question no. 7
eq \o((,a) See example-7 of chapter-16.1 in math textbook. Page-257
eq \o((,b) See example-7 of chapter-16.1 in math textbook. Page-257
eq \o((,c) 
Let, a = 25m, b = 20m and c = 15 m 

So, s =  eq \f(a + b + c,2) =  eq \f(25 + 20 + 15,2) = 30 m 

Now, the area of whole triangle =  eq \r(s (s – a) (s – b) (s – c)) sq unit 


=  eq \r(30 (30 – 25) (30 – 20) (30 – 15))

=  eq \r(30 ( 5 ( 10 ( 15) = 150 sq. m 

From 'b' area of two divided triangle be 96 sq. m and 54 sq. m. 

So, sum = 96 + 54 = 150 sq. m 

(  The area of whole triangle is equal to the summation of the area of two  divided triangle. (Shown)

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


2 cos (A + B) = 1


or, cos (A + B) =  eq \f(1,2) 

or, cos (A + B) = cos 60(

( A + B = 60(........... (i) 


Again, 


2sin (A – B) = 1


or, sin (A – B) =  eq \f(1,2) 

or, sin (A – B) = sin 30(

( A – B = 30(................ (ii) 

eq \o((,b) 
(i) + (ii) ( 2A = 90(

or, A = 45( (Ans.) 


(i) – (ii) ( 2B = 30(


( B = 15( (Ans.) 


Now, L.H.S = tan 2A = tan (2 ( 45() = tan 90(


=  eq \f(sin 90(,cos 90() =  eq \f(1,0) = undefined 


R. H. S =  eq \f(2 tanA,1 – tan2A) =  eq \f(2. tan45(,1 –  (tan 45()2) =  eq \f(2.1,1 – (1)2) 


=  eq \f(2,0) = undefined 


( tan 2A =  eq \f(2 tanA ,1 – tan2A) (Shown)

eq \o((,c) 
3cot2 (B + 45() –  eq \f(1,2) cosec2 (B + 45() + 5 sin2 (B + 30() – 4cos2 (B + 45() 


= 3cot2 (15( + 45() –  eq \f(1,2) cosec2 (15( + 45() + 5 sin2 (15( + 30() – 4cos2 (15( + 45() [( B = 15(] 


= 3cot2 60( –  eq \f(1,2) cosec260( + 5 sin2 45( – 4cos2 60 (

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

 eq \b\bc(\f(2,\r(3)))2 + 5  eq \b\bc(\f(1,\r(2)))2 – 4.  eq \b\bc(\f(1,2))2 

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

= 1 –  eq \f(2,3) +  eq \f(5,2) – 1


=  eq \f(15 – 4,6) 

=  eq \f(11,6) (Ans.) 
Answer to the question no. 9
eq \o((,a) 
Given that, cos2A + cos4A = 1 

or, cos4A = 1 – cos2A 

or, cos4A = sin2A............ (i) 

( cos2A = sinA 

Now,

L.H.S =  eq \f(cos2A,1 + cos2A) 


=  eq \f(sinA,1 + sinA) 


=  eq \f(sinA (1 – sinA),1 – sin2A) 


=  eq \f(sinA (1 – sinA),cos2A) 


=  eq \f(cos2A (1 – cos2A),cos2A) 


= (1+ cosA) (1 – cosA)



= R.H.S (Shown)

eq \o((,b) 
From (i) cos4A = sin2A 


or,  eq \f(cos4A,sin4A) =  eq \f(sin2A,sin4A) 

or, cot4A =  eq \f(1,sin2A) 

or, cot4A = cosec2A 


or, cot4A = 1 + cot2A 


( cot4A – cot2A = 1 (Proved) 
eq \o((,c) 
From 'b' 


cot4A – cot2A = 1


or,  eq \f(1,tan4A) –  eq \f(1,tan2A) = 1


or,  eq \f(1 – tan2A,tan4A) = 1


or, tan4A = 1 – tan2A 


( tan4A + tan2 A = 1 (Shown) 

2nd Part: sin2A + sec2A


= sin2A +  eq \f(1,cos2A)

= sin2A +  eq \f(1,sinA)

=  eq \f(sin3A + 1,sinA)

=  eq \f((sinA + 1) (sin2A ( sinA + 1),sinA)

=  eq \f((sinA + 1) (sin2A ( sinA + 1),cos2A)     [From 'a' sin A = cos2A]


=  eq \f((sinA + 1) (sin2A ( sinA + 1),1 ( sin2A) [( sin2A + cos2A = 1]


=  eq \f(sin2A ( sinA + 1,1 ( sinA)

=  eq \f(sin2A ( sinA + 1,1 ( cos2A)

=  eq \f(sin2A ( sinA + 1,sin2A)

= 1 (  eq \f(1,sinA) +  eq \f(1,sin2A)

= 1 (  eq \f(1,cos2A) +  eq \f(1,sin2A)

 1 ( sec2A + cosec2A


= 1 ( sce2A + (1 + cot2A) [( cosec2A ( cot2A = 1]


= 2 + cot2A ( sec2A


= 2 +  eq \f(cos2A,sin2A) ( sec2A


= 2 +  eq \f(cos2A,cos4A) ( sec2A


= 2 + sec2A ( sec2A


= 2 


( sin2A + sec2A = 2 (Shown)
Answer to the question no. 10
eq \o((,a)
The given information is an unclassified data.

       In a distribution, the frequency of a class indicates the number of items of that class. 

eq \o((,b)
Here, the highest value = 98

the lowest value = 32

Range = (98-32) + 1 = 67

Considering class interval 10, the number of classes =  eq \f(67,10) = 6.7

So, the number of classes = 7

The frequency distribution table of marks obtained in mathematics is given below:

	Class interval
	Tally marks
	Frequency

	30 ( 39
	 | | | 
	3

	40 ( 49
	 eq \o((,| | | |)
	5

	50 ( 59
	 eq \o((,| | | |)  | |
	7

	60 ( 69
	 eq \o((,| | | |)

 eq \o((,| | | |) | | |
	13

	70 ( 79
	 eq \o((,| | | |)

 eq \o((,| | | |)
	10

	80 ( 89
	 eq \o((,| | | |) | | 
	7

	90 ( 99
	 eq \o((,| | | |)
	5

	 Total
	
	50


eq \o((,c)
Determination of mean by shortcut method:

To determine the mean of the given numbers by shortcut method, the necessary table is given below:
	Class interval
	Mid-point of class (xi)
	Frequency (fi)
	Step deviation 

ui =  eq \f(xi – a,h) 
	Frequency ( step deviation

(fiui)

	30 ( 39
	34.5
	3
	( 3
	( 9

	40 ( 49
	44.5
	5
	( 2
	( 10

	50 ( 59
	54.5
	7
	( 1
	( 7

	60 ( 69
	64.5(a 
	13
	0
	0

	70 ( 79
	74.5
	10
	1
	10

	80 ( 89
	84.5
	7
	2
	14

	90 ( 99
	94.5
	5
	3
	15

	 Total 
	
	n = 50
	
	((iui = 13 



( Mean,  eq \o(–,x) = a +  eq \f(((iui,n) ( h 


= 64.5 +  eq \f(13,50) ( 10= 67.1


Ans. 67.1
Answer to the question no. 11
eq \o((,a) 
Mid-value of 6th  class interval =  eq \f(36 + 40,2) = 38 (Ans.) 


And  lows limit of 4th class interval is 26 (Ans.) 

eq \o((,b) 
	Class interval
	Frequency
	Cumulative Frequency

	11-15
	5
	5

	16-20
	10
	15

	21-25
	35
	50

	26-30
	51
	101

	31-35
	49
	150

	36-40
	30
	180

	41-45
	10
	190

	46-50
	8
	198

	51-55
	2
	200


Determination of median: Here,  eq \f(n,2) =  eq \f(200,2) = 100

Therefore, median is the value of 100th term. The 100th term lies in the class (26-30). Hence, the median class is (26-30).


	( Median = L +  eq \b(\f(n,2) – Fc) ( \f(h,fm) 
	Here, 

	
= 26 + eq \b(\f(200,2) – 50) ( \f(5,51) 

= 26 + 4.9


= 30.9 (Ans.)
	L = 26

n = 200

Fc = 50

fm = 51

h = 5


eq \o((,c)
Table for drawing frequencypolygon:
	Class interval
	Class midpoint
	Frequency

	11-15
	13
	5

	16-20
	18
	10

	21-25
	23
	35

	26-30
	28
	51

	31-35
	33
	49

	36-40
	38
	30

	41-45
	43
	10

	46-50
	48
	8

	51-55
	53
	2


Now, frequency polygon has been drawn taking 1 square of graph paper as unit of class midpoint along with x-axis and taking 1 square of graph paper as 2 unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 10.


[image: image3]
34. Mymensingh Girls' Cadet College

Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Let, the set of all boys is U, the set of boys who read the Bichitra is B, the set of girls who read the Sandhani is S, the set of boys who read the Purbani is P.
[image: image93.wmf]( In percentage n(U) =100%, n(B) = 60%, n(S) = 50%, n(P) = 50%, n (B ( S) = 30%, 

n (B ( P) = 30%, n (P ( S) = 20%,

 n (P ( B ( S) = 10%

eq \o((,b) The set of boys who read at least one of the magazines is (B ( P ( S)   [Shown in the Venn diagram]


[image: image4.emf] 

P  

U  

  S  

B  


( The number of boys who do not read any of the three magazines is n(U) – n (B ( P ( S) [white part of the Venn diagram]

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

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

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

= 90%

( The percentage of the boys, who do not read any of the three magazines,
n (U) – n (B ( P ( S) = 100% – 90% = 10%  (Ans.)
eq \o((,c) The number of girls, who read only the Bichitra and the Purbani, = n [(B ( P) \ S]



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


= 30% – 10%  = 20% 

[image: image5.emf] 

(B     P)  \   S  

P   B  

U  

S  


The number of boys who read only the Bichitra and the Sandhani = n [(B ( S)\P]


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


= 30% ( 10% = 20%


[image: image6.emf] 

(B  S) \ P 

P   B  

U  

S  


The number of boys who read only the Sandhani and the Purbani = n [(P ( S)\B)]


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


= 20% – 10% = 10%


[image: image7.emf] 

P   B  

U  

S  

( P     S)  \   B  



( The percentage of the boys who read just two magazines = 20% + 20% + 10% = 50%  [Shown in the Venn diagram ]


[image: image8.emf] 

P   B  

U  

S  


Set of boys read just two magazines
Ans. 50%
Answer to the question no. 2
eq \o((,a) Required equation,  eq \r(10y ( 4) +  eq \f(4,\r(10y ( 4)) = 5

eq \o((,b) The equation of statement I ,


 eq \f(4,\r(10y ( 4)) +  eq \r(10y ( 4) = 5


or,
 eq \f(4 + \b(\r(10y – 4))2,\r(10y – 4)) = 5

or,
 eq \f(4 + 10y – 4,\r(10y – 4))  = 5

or,
 eq \f(10y,\r(10y – 4))  = 5

or,
10y = 5  eq \r(10y – 4)    

or,
(2y)2 =  eq \b(\r(10y – 4))2 
[by squaring]

or,
4y2 = 10y – 4
or,
2y2 = 5y – 2         [dividing by 2]

or,
2y2 – 5y + 2 = 0  

or,
2y2 – 4y – y + 2 = 0 


or,
2y(y – 2) – 1(y – 2) = 0 

(
(y – 2) (2y – 1) = 0 

If,  y – 2 = 0 
or,
2y – 1 = 0
(
y = 2
    or,
2y = 1


    (
y =  eq \f(1,2) 
( Solution of the given equation, y = 2 or, y =  eq \f(1,2) 
So required solution set, S =  eq \b\bc\{(2(  \f(1,2)) (Ans.)
eq \o((,c) From statement 2 we get,


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

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

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


or,  eq \f(b + a,ab) =  eq \f(x – (a + b + x),x(a + b + x)) 

or,  eq \f((a + b),ab) =  eq \f(– (a + b),ax + bx + x2) 

or,  eq \f(1,ab) =  eq \f(– 1,ax + bx + x2)     

or, – ab = ax + bx + x2   


or, x2 + ax + bx + ab = 0 


or, x(x + a) + b(x + a) = 0 


( (x + a)(x + b) = 0 


If, x + a = 0
             or, x + b = 0 


( x = – a
                    ( x = – b 


( Required solution set: S =  {– a, – b} (Ans.)  
Answer to the question no. 3
eq \o((,a) Given, the first term of the geometric series = a,

 common ratio = r


( 5th term of the series = ar5–1


or, 3 eq \r(3)  = ar4


( ar4 = 3  eq \r(3) .............. (i)


Again, 8th term of the series = ar 8–1



or, – 27 = ar7


( ar7 = – 27 ............. (ii)    (Ans.)
eq \o((,b)
From ‘a’ dividing (ii) by (i) we get, 
 eq \f(ar7,ar4) =  eq \f( – 27, 3 \r(3))   or, r3 = –  eq \f(9,\r(3)) 
or, r3 = –  eq \f(3.\r(3). \r(3),\r(3))  

or, r3 = – 3 eq \r(3)  
or, r3 = –  eq \r(3). \r( 3). \r(3) . 

or, r3 =  eq \b(–\r(3))3  ( r = –  eq \r(3)  

Now, putting the value of r in (i) we get, 
ar4 = 3 eq \r(3) 
or, a. eq (– \r(3))4 =  eq 3\r(3) 
or, a.  eq (– \r(3))2 

 eq (– \r(3))2 = 3 eq \r(3) 
or, a. 3.3 = 3  eq \r(3) 
or, a =  eq 3. \f( \r(3), 3.3)   or, a =  eq \f(\r(3), \r(3). \r(3))  
( a =  eq \f(1, \r(3)) 
( 15th term of the series = ar15(1 = ar14

=  eq \f(1,\r(3)) . (( eq \r(3))14

= 729 eq \r(3) (Ans.)
eq \o((,c) From ‘b’ we get,  a =  eq \f(1,)
 and r = (  eq \r(3) < 1

( The series, a + ar + ar2 + ar3 + ....


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


=  eq \f(1,)
 ( 1 +  eq \r(3) ( 3 + ..... 
( sum of first 11 terms  of the series = a  eq \f(1( r11,1 ( r)

=  eq \f(1,\r(3)) .  eq \f(1 ( (( \r(3))11,1 ( ((\r(3)))

=  eq \f(1,\r(3)) .  eq \f(1 + 243\r(3),1 + \r(3))

=  eq \f(1 + 243\r(3),\r(3) + 3)

=  eq \f((1 + 243\r(3)) (3 ( \r(3)),(3 + \r(3)) (3 ( \r(3)))

=  eq \f(3 + 729\r(3) ( \r(3) ( 729,9 ( 3)

=  eq \f(728\r(3) ( 726,6)


=  eq \f(1,3) (364 eq \r(3) ( 363) (Ans.)

Answer to the question no. 4
eq \o((,a) We know in case of right angled triangle,

hypotenuse2 = length of one side2 + length of other side2 

or, 72 = 42 + length of other side2 

or, 49 ( 16 = length of other side2 

( Other side =  eq \r(33) (Ans.)

eq \o((,b)


[image: image9]
Particular Enunciation: Given, the lengths of the hypotenuse and a side are 7 cm. and 4 cm. respectively. It is required to construct the right angled triangle.

Steps of construction:

(1)
Take any ray BD. At B draw BE ( BD.

(2)
Cut the line segment BA = b = 4 cm. from the ray BE. With centre A draw an arc equal to the radius a = 7 cm.
(3)
The arc intersects BD at C.

(4)
Join A, C. Thus (ABC is the required right angled triangle.


eq \o((,c) Perimeter of the triangle ABC drawn on ‘b’ is = AB + BC + CA

= (7 + 4 +  eq \r(33)) cm= 16.75 cm
Now it is required to draw such a square whose perimeter is equal to the perimeter of the triangle ABC. That is perimeter of the square = 16.75 cm. 

( If the length of one side of square = x. Then 4x = 16.75 
[image: image94.emf] 

C  

E  

B  

60   

F  

D  

A  8 m.  

24 m.  

60   

or, x =   eq \f(16.75,4) 
( x = 4.19 cm

Let, length of side of a square, x = 4.19 cm. It is required to draw the square.  

Description of construction: 

(1)
Cut AB = x from any ray AX. Draw perpendicular AE on AB at the point A. 

(2)
Cut AD = x from AE. Now draw two arcs on (BAD taking radius equal to x centering at B and D.  

(3)
Suppose the arcs intersects each other at the point C. 

(4)
Join B, C and D, C. Then ABCD is the required square. 

Answer to the question no. 5
[image: image95.emf] 

D  

C  

E  

A  

B  

24 m.  

8  m .  

60   

F  

60   

eq \o((,a) 

AD is the median of (ABC. The perpendicular AE is drawn from A on base BC. 
eq \o((,b) Given, AD is the median of (ABC. It is required to prove that, AB2 + AC2 = 2 (BD2 + AD2)

Proof : Steps 
Justification
(1) In (ADE, (APD = 90° and hypotenuse AD. 

AD2 = AE2 + DE2 ... ... ... (i)
[Pythagoras’s theorem]

(2) In (ABE, (AEB = 90° and hypotenuse AB.

( AB2  = AE2 + BE2

[Pythagoras’s theorem]


= AE2 + (BD + DE)2 
[( BE = BD + DE ]


= AE2 + BD2 + DE2 + 2BD· DE

= (AE2 + DE2) + BD2 + 2BD·DE

= AD2 + BD2 + 2BD·DE 
 eq \b\bc\[(\a\al(From (i)(, AD2 = AE2 + DE2))
( AB2  = AD2 + BD2 + 2BD·DE ... ... ... (ii)

(2) In (ACE, (AEC = 90° and hypotenuse AC.

( AC2 = AE2 + CE2            
 [Pythagoras’s theorem]

or, AC2 = AE2 + (CD – DE)2
But, (CD – DE)2 = (DE – CD)2 

= CD2 + DE2 – 2CD.DE
( AC2 = AE2 + CD2 + DE2 – 2CD·DE

= (AE2 + DE2) + BD2 – 2BD·DE  eq \b\bc\[(\a\al(( AD is the median,of  BC ( CD = BD))

= AD2 + BD2 – 2BD·DE 
 eq \b\bc\[(\a\al(( from (i)(, AD2 = AE2 + DE2))
( AC2 = AD2 + BD2 – 2BD·DE ... ... ... (iii)

(3)  Adding (ii) and (iii), we get,

AB2 + AC2  = AD2 + BD2 + 2BD·DE + AD2 + BD2 – 2BD·DE

= 2AD2 + 2BD2  = 2 (AD2 + BD2)

( AB2 + AC2 = 2 (BD2 + AD2)  (Proved)

eq \o((,c) Let, AD be the median of (ABC. It is required to prove that, 
( region ABD =( region ACD.

Construction: Draw AE⏊BC. Then AE is the height of the (ABC.
Proof : Steps 
Justification
(1) (ABD =  eq \f(1,2) ( BD ( AE ... ... (i) 
 eq \b\bc\[(\a\al(area of triangle,=  ( base ( height))

(2) (ACD =  eq \f(1,2) CD ( AE =  eq \f(1,2) BD ( AE ... ... (ii)  [( CD = BD]

(3)
( region ABD = ( region ACD. (Proved) 





[from (i) and (ii) ]

Answer to the question no. 6
[image: image96.emf]eq \o((,a) Here, ABCD is a circle with centre O. AC is a diameter. Two parallel cords AB and CD at the points A and C respectively. OM ( AB and ON ( CD are drawn.  
eq \o((,b) 


	Steps
	Justifications

	(1)
Here, OM = ON 

(2)
Since OM ( AB and ON ( CD 


( (AMO = (CNO = 90( 

(3)
Now, in right angled triangle OAM and OCN,


OA = OC 

OM = ON 


( (OAM ( (OCN 


( AM = CN


But AM =  eq \f(1,2) AB and CN =  eq \f(1,2) CD 


(  eq \f(1,2) AB =  eq \f(1,2) CD 


That is,  AB = CD (Proved) 
	[Two parallel cords drawn from two points of a diameter are equidistant from the centre.]

[Radius of same circle]

[The perpendicular from the centre bisects the cord.]


[image: image97.wmf]eq \o((,c) Here, AB > CD; OM and ON are the perpendiculars on AB and CD from centre.  It is required to prove that, OM < ON.  

Join O, A and O, D.

	Proof:              Steps
	Justification

	(1)
OM ( AB and ON ( CD


( AM = BM =  eq \f(1,2) AB


and DN = CN =  eq \f(1,2) CD.

(2)
Again, since AB > CD 


or,  eq \f(1,2) AB >  eq \f(1,2) CD  


or,  AM > DN 


or, AM2 > DN2
	[The perpendicular from the centre bisects the cord.] 



(3)
Now, in (OAM, OA2 = OM2 + AM2   [(OAM is right angled]

and in (ODN, OD2 = ON2 + DN2 
[(ODN is right angled]


But OA = OD [( same radius of the circle] 



or, OA2 = OD2 


or, OM2 + AM2 = ON2 + DN2 


or, AM2 – DN2 = ON2 – OM2 ........(i) 

(4)
Since AM2 > DN2 


or, AM2 – DN2 > 0 


or, ON2 – OM2 > 0 [from (i)] 


or, ON2 > OM2 

or, ON > OM


( OM < ON (Proved) 

Answer to the question no. 7
eq \o((,a) Let the pillar MN be broken at point O and the broken part made an angle ( with the land touching at point P.  

According to figure,

Length of broken part = ON = OP

And length of standing part = OM


eq \o((,b) See the article 9.5, chapter-9.1 of your textbook. Page 155. 
eq \o((,c) L.H.S. =  (tan ( + sec ()2


=  eq \b(\f(sin (,cos () + \f(1,cos ())2 

 eq \b\bc\[(( tan( = \f(sin (,cos () and sec ( = \f(1,cos ()) 


=  eq \b(\f(1 + sin (,cos ())2 


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


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



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




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


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


=  R.H.S.


(  (tan ( + sec ()2 =  eq \f(1 + sin(,1 ( sin()  (Justified)

Answer to the question no. 8
eq \o((,a) Let, height of the helicopter, RD = h meters and at the point R, the angle of depression of the posts A and B are (A(RA = 60( and (B(RB = 30( respectively.

eq \o((,b) The distance between the two km posts, AB = 1 km


= 1000 meters
Let, AD = x meters
So, BD = AB ( AD 


= (1000 – x) meters
Here, (A(RA = (RAD = 60( [alternate angles]

and (B(RB = (RBD = 30( [alternate angles]

From (RAD, we get, tan (RAD =  eq \f(RD,AD)
or, tan60( =  eq \f(h,x)    or,  eq \r(3) =  eq \f(h,x)  [( tan60( =  eq \r(3)]

( x =  eq \f(h,\r(3))  ...................... (i)

Again, from (RDB, we get,

 tan (RBD =  eq \f(RD,BD)
or, tan30( =  eq \f(h,1000 – x)
or,  eq \f(1,\r(3)) =   eq \f(h,1000 – x)
  eq \b\bc\[(( tan 30( = \f(1,\r(3))) 
or,  eq \r(3)h = 1000 – x

or,  eq \r(3)h = 1000 –  eq \f(h,\r(3)); 
[with the help of the equation no.(i)]

or,  eq \r(3)h +  eq \f(h,\r(3)) = 1000

or,  eq \f(3h + h,\r(3)) = 1000

or,  eq \f(4h,\r(3)) = 1000

or, 4h = 1000 eq \r(3)
or, h =  eq \f(1000 \r(3),4) = 250 eq \r(3)
( h = 433.03 (approx.)

(  Height of the helicopter is 433.013 meters (approx.) (Ans.)
eq \o((,c) Now, in (RAD, (RAD = 60( and RD = 250 eq \r(3)
( The direct distance from the point A is RA

From (RDA,  eq \f(RD,RA) = sin(RAD

or,  eq \f(RD,RA) = sin60(
or, RA =  eq \f(RD,sin60() =  eq \f(250\r(3),\f(\r(3),2)) = 500

( RA = 500m (Ans.)

Answer to the question no. 9
eq \o((,a) Given, radius of the 1st sphere = 6 cm
We know, volume of the sphere =  eq \f(4,3) (r3 [r = radius]

(Volume of the 1st sphere =  eq \f(4,3) . (. 63 cubic cm


= 288 ( 3.1416 cubic cm


= 904.78 cubic cm (approx.) (Ans.) 
eq \o((,b) Volume of the new sphere =  eq \f(4,3) ( (63 + 83 + 103) cubic cm


=  eq \f(4,3) ( ( 1728 cubic cm
Let, radius of the new sphere = R

So,  eq \f(4,3) ( R3 =  eq \f(4,3)( ( 1728

or, R3 = 1728

( R = 12

( Radius of the new sphere 12 cm (Ans.)
Surface area of the new sphere = 4(R2 sq. cm


= 4.(.122 sq. cm


= 1809.56 sq. cm (approx.) 
(Ans.)

eq \o((,c) From ‘b’ we get, 
Volume of the new sphere =  eq \f(4,3)( ( 1218 cubic cm
(Volume of the cylinder = 2304( cubic cm
Let, radius of the cylinder = r and height, h = 10 cm
( Volume of the cylinder = (r2h cubic cm
According to condition, (r2h = 2304(
or, r2 ( 10 = 2304

or, r2 = 230.4

( r = 15.1789 cm
( Total surface area of the cylinder = 2(r (r + h) sq. unit

= 2 ( 3.1416 ( 15.1789 (15.1789 + 10) sq. cm

= 2401.37 sq. cm 

( Total surface area of the cylinder = 2401.37 sq. cm (approx.) (Ans.)

Answer to the question no. 10
eq \o((,a) Cumulative frequency: Cumulative frequency is used to determine the number of observations that lie above a particular value in a data set

The cumulative frequency is calculated by adding each frequency from a frequency distribution table to the sum of its predecessors. 
eq \o((,b) Table for determining mean and median: 

	Weekly savings (class interval)
	Midvalue
	Number of workers (frequency)(i
	ui =  eq \f(ui ( a,h)
	(iui
	Cumulative frequency

	71 ( 80
	75.5
	12
	(3
	(36
	12

	81 ( 90
	85.5
	18
	(2
	(36
	30

	91 ( 100
	95.5
	35
	(1
	(35
	65

	101 ( 110
	105.5(a
	42
	0
	0
	107

	111(120
	115.5
	50
	1
	50
	157

	121 ( 130
	125.5
	45
	2
	90
	202

	131 ( 140
	135.5
	20
	3
	60
	222

	141 ( 150
	145.5
	8
	4
	32
	230

	
	
	n = 230
	
	((iui = 125
	


( Mean,  eq \o((,x) = a +  eq \f(((i​ui,n) ( h

Where, a = 105.5, ((iu​i = 125, n = 230, h = 10

(  eq \o((,x) = 105.5 +  eq \f(125,230) ( 10

= 110.93 (Ans.)

Here, n = 230   (  eq \f(n,2) =  eq \f(230,2) = 115

Therefore, median is the value of 115th term. 115 term lies in the class (111 ( 120) 

Here, L = 111, Fc = 107, (m = 50 and h = 10

( Median = L +  eq \b(\f(n,2) ( Fc) (  eq \f(h,(m) 
= 111 + (115 ( 107) (  eq \f(10,50) = 112.6 (Ans.)  

eq \o((,c) From 'b' the maximum numbers of repetition of frequency is 50 which lies in the class (111 ( 120).
( Here L = 111, (1 = 50 ( 42 = 8, (2 = 50 ( 45 = 5 and h = 10

( Mode = L +  eq \f((1,(1 + (2) ( h


= 111 +  eq \f(8,8 + 5) ( 10


= 117.154 (Ans.) 
Answer to the question no. 11
eq \o((,a) Here, sum of the obtained marks 

=
62 + 74 + 80 + 79 + 81 + 78 + 74 + 70 + 73 + 71 + 69 + 68 + 67 + 68 + 64 + 66 + 64 + 79 + 64 + 63 + 64 + 62 + 60 + 61 + 59 + 60 + 57 + 49 + 50 + 40 = 1976

And number of students = 30

( Mean =  eq \f(1976,30) = 65.87
eq \o((,b) here, n = 30 

Now, organite the data as ascending order and we get 

40, 49, 50, 57, 59, 60, 60, 61, 62, 62, 63, 64, 64, 64, 64, 66, 67, 68, 68, 69, 70, 71, 73, 74, 74, 78, 79, 79, 80, 81

Since n is even, the median =  eq \f(15th term + 16th term,2)
Here, 15th term = 64 and 16th term = 66

( Median =  eq \f(64 + 66,2) = 65

Again, maximum number of repetition of data is 64 

( Mode = 64
eq \o((,c) Here, lowest marks = 40

and highest marks = 81

( Range = (81 ( 40) + 1 = 42

Considering 5 as class interval number of class =  eq \f(42,5) = 8.4

( Number of class = 9

Now construct a table to find the mean:

	Class interval
	Mid value xi
	Tally
	Frequency (i
	ui =  eq \f(xi ( a,h)
	(iui

	40 ( 44
	42
	|
	1
	(4
	(4

	45 ( 49
	47
	|
	1
	(3
	(3

	50 ( 54
	52
	|
	1
	(2
	(2

	55 ( 59
	57
	||
	2
	(1
	(2

	60 ( 64
	62(a
	 eq \o(/,||||)  eq \o(/,||||)
	10
	0
	0

	65 ( 69
	67
	 eq \o(/,||||)
	5
	1
	5

	70 ( 74
	72
	 eq \o(/,||||)
	5
	2
	10

	75 ( 79
	77
	|||
	3
	3
	9

	80 ( 84
	82
	||
	2
	4
	8

	
	
	
	n = 30
	
	((iui = 21


Here, a = 62, ((iui = 21, n = 30 and h = 5

( Mean = a +  eq \f(((iui,n) ( h 


= 62 +  eq \f(21 ( 5,30) = 65.5 (Ans.) 
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Answer to the question no. 1
eq \o((,a) Given that, A = {1, 2, 3, 4, 5} and B = {1, 4, 5, 8, 9, 10} 


A – B = {1, 2, 3, 4, 5} – {1, 4, 5, 8, 9, 10} = {2, 3} (Ans.) 


A ( B = {1, 2, 3, 4, 5} ( {1, 4, 5, 8, 9, 10} 


= {1, 4, 5} (Ans.) 

eq \o((,b) Let the relation be, 


R = {(x, y) : x ( B and y ( A and y2 = x} 


We get, y2 = x or, y = (  eq \r(x)

Since y ( A and A = {1, 2, 3, 4, 5} 


( y =  eq \r(x)

Now for each x ( B, we find the value of y =  eq \r(x)
	
x 
	1
	4
	5
	8
	9
	10

	y =  eq \r(x)
	1
	2
	 eq \r(5)
	 eq \r(8)
	3
	 eq \r(10)



Since  eq \r(5),  eq \r(8) and  eq \r(10) ( A 


So, (5,  eq \r(5)), (8,  eq \r(8)) and (10,  eq \r(10)) ( R 


( R = {(1, 1), (4, 2), (9, 3)} (Ans.) 

eq \o((,c) From 'a' A ( B = {1, 4, 5} 


( P (A ( B) = {{1}, {4}, {5}, {1, 4}, {1, 5}, {4, 5}, {1, 4, 5}, (}


Here, number of elements of (A ( B) = 3 = n (suppose) 


(
"
"
"
P (A ( B) = 8 = 23 = 2n


Thus, the number of elements P (A ( B) supports 2n (Shown) 

Answer to the question no. 2
eq \o((,a) 2-base logarithm of 11 = log211

= 3.459 


( Characteristic of 2-base logarithm of 11 is 3 (Ans.) 
eq \o((,b) Given that, x3 +  eq \f(1,x3) = 52 



or,  eq \f(x6 + 1,x3) = 52 



or, x6 + 1 – 52x3 = 0 



or, (x3)2 – 2.x3.26 + (26)2 = 675 



or, (x3 – 26)2 = (15 eq \r(3))2



or, x3 – 26 – 15 eq \r(3) = 0 



or, x3 = 26 + 15 eq \r(3)


or, x3 = 23 + 3.22. eq \r(3) + 3.2. ( eq \r(3))2 + ( eq \r(3))3 



or, x3 = (2 +  eq \r(3))3 



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


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


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


or, x–1 =  eq \f(2 – \r(3),4 – 3) 


( x–1 = 2 –  eq \r(3) (Proved) 
eq \o((,c) Given that, P = 5b – c, Q = 5c – a and R = 5a – b 

Now,  eq \b\bc(\f(P,Q))b – a (  eq \b\bc(\f(Q,R))c – b(  eq \b\bc(\f(R,P))a – c

=  eq \b\bc(\f(5b – c,5c – a))b – a(  eq \b\bc(\f(5c – a,5a – b))c – b(  eq \b\bc(\f(5a – b,5b – c))a – c

= 5(b – 2c + a) (b – a) ( 5 (c – 2a + b) (c – b) ( 5(a – 2b + c) (a – c) 


= 5b2 – 2bc + ab – ab + 2ac ( a2 ( 5c2 – 2ac + bc – bc + 2ab – b2 ( 5a2 – 2ab + ac – ac + 2bc – c2 

= 5b2 – 2bc + 2ac – a2 + c2 – 2ac + 2ab – b2 + a2 – 2ab + 2bc – c2 


= 5( 

= 1 (Ans.)  

Answer to the question no. 3
eq \o((,a) Let, CD = x so, AB = 2x 


AD = BC = y 

According to the question 2x – y = 40 

or, 2x – y – 40 = 0 ............(i) 


and x + 2x + 2y = 130 


or, 3x + 2y – 130 = 0..........(ii)

eq \o((,b) Multiplying equation (i) by 2 


4x – 2y – 80 = 0.............. (iii) 


Adding equation (ii) and (iii) we get. 


7x – 210 = 0 


or, 
7x = 210 


( x = 30 


Putting the value of x = 30 in equation (iii) 



4 ( 30 – 2y – 80 = 0 


or,
2y = 120 – 80 or, 2y = 40 


( y = 20 

So, AB = 2x = 2 ( 30 = 60m, BC = AD = 20m and CD = 30 m
 (Ans.) 


eq \o((,c) From equation (i) 


y = 2x – 40 

Taking some convenient value of in the equation, we find the corresponding values of y and make the adjoing table : 


	x
	20
	30
	40

	y
	0
	20
	40


( Three points on the graph of the equation are : (20, 0), (30, 20) and (40, 40) 


Again, from equation (ii) 3x + 2y – 130 = 0 


or, y =  eq \f(130 – 3x,2) 
Taking some convenient values of in the equation, we find the corresponding values of y and make adjoing table :

	x
	10
	30
	50

	y
	50
	20
	–10


( Three points on the graph of the equation are : 

(10, 50), (30, 20) and (50, – 10) 

In the graph paper let XOX( and YOY( be respectively the x-axis and y-axis and O is the origin. We take each side smallest square of graph paper as 5 unit along with both axis. Now plot the point (20, 0), (30, 20) and (40, 40) obtained from equation (i) and joined them each other. The graph is straight line. 

Again, we plot the points (10, 50), (30, 20) and (50, – 10) obtained from equation (ii) and joined each other. In this case also the graph is straigth line. Let the two straight lines intersect each other at P. It is seen from the picture that the coordinates of P are (30, 20)


[image: image10]
( Required solution : (x, y) = (30, 20) 

So, each side of trapizum is 20m, 20m, 30m and 60 m (Ans.) 

Answer to the question no. 4
eq \o((,a) Reflex angle : An angle which is greater than two right angles and less than four right angles is called a reflex angle. 
In the figure (AOC is a reflex angle. 

eq \o((,b) Solution: General Enunciation: The triangle formed by joining the middle points of the sides of an equilateral triangle is also equilateral.
Particular Enunciation: Let, (ABC is an equilateral triangle.

That is, AB = BC = CA. The middle points of the sides AB, AC and BC are F, E and D respectively. After joining F, E; E, D and D, F the triangle FED has been formed.

We have to prove that, (FED is an equilateral triangle.


[image: image11]
Proof:
Steps 

Justification

(1)
In the triangle ABC, FE is the line segments joining the middle points of AB and AC.


( FE =  eq \f(1,2) BC [( The line segment joining the middle points of the two sides of a triangle is half of the third side of the triangle]

(2)
Again, in the triangle ABC, 


FD is the line segment joining the middle points of the sides AB and BC.


( FD =  eq \f(1,2) AC    [For the same reason]


(3) Similarly, ED =  eq \f(1,2) AB

(4) But, it is given that, (ABC is an equilateral. That is, AB = BC = AC


or,  eq \f(1,2) AB =  eq \f(1,2) BC =  eq \f(1,2) AC


( ED = FE = FD   

[( ED =  eq \f(1,2) AB, FE =  eq \f(1,2) BC and FD =  eq \f(1,2) AC]


( ( FED is an equilateral triangle. (Proved)
eq \o((,c) See theorem-1 of chapter-15 in math textbook page-245.
Answer to the question no. 5
eq \o((,a) Pythagoras theorem : In a right angle triangle the square of the hypotenuse is equal to the sum of squares of other two sides. 

eq \o((,b)

[image: image12]
Given, the lengths of the hypotenuse and a side are 5 cm. and 3 cm. respectively. It is required to construct the right angled triangle.

Steps of construction:

(1)
Take any ray BD. At B draw BE( BD.

(2)
Cut the line segment BA = b = 3 cm. from the ray BE. With centre A draw an arc equal to the radius a = 5 cm.
(3)
The arc intersects BD at C.

(4)
Join A, C. Thus (ABC is the required right angled triangle.

eq \o((,c) Solution: General Enunciation: It is required to draw a circumscribed circle of a right angled triangle.

Particular Enunciation: Let, ABC be a right angled triangle. It is required to draw a circumscribed circle of it. That is, it is required to draw a circle that passes through the three vertices A, B and C of the triangle.

Construction:

(1)
Draw the perpendicular bisectors EM and FN respectively of the line segments AB and BC. They intersect each other at the point O. 

(2)
Join B, O. Draw a circle with centre at O by taking radius equal to OB.

Then, the circle will pass through the points A, B and C and it will be the required circumscribed circle of the triangle (ABC.
Answer to the question no. 6
eq \o((,a) See "Common tangent and transverse common tangent" of chapter-8.4 in math textbook. Page-142.

eq \o((,b) See theorem-10 of chapter-8.4 in math textbook. Page-143 

eq \o((,c)

[image: image13]
Let, AC is a diameter and CB is a chord equal to radius of a circle. Centre of the circle is O. The tangents drawn at the points A and B meet each other at the point P. A triangle ABP has been constructed after adding A, B.

It is required to prove that, (ABP is equilateral. 

Bonstruction: Join O, B.

Proof:    Steps
Justification
(1)
From (OCB, 



OC = OB
[Radius of the same circle] 


and
CB = OC
[Given that, the chord CB is equal to 




the radius] 


( OC = CB = OB


So, (OCB is equilateral

(OCB = (OBC = (COB = 60° 
 eq \b\bc\[(\a\al(Every angle of a equilateral,triangle is 60°))

((ACB = 60(
(2)
Again, AP is a tangent at the point A and AB is a chord passing through the point of contact.


((PAB = (ACB
  [Since alternate angle]


((PAB = 60(
(3)
Again, AP and PB are two tangents of the circle from the point P and since AP = PB.


( In the triangle (APB, AP = PB,


((ABP = (PAB = 60(      [In a triangle opposite angles of the equal sides are equal]

(4)
Now, from (ABP,


(ABP + (BAP + (APB = 180° [The sum of three angles
 of a triangle is equal to 2 right angles or 180°]


or, 60° + 60° + (APB = 180°
[From (ii) and (iii)] 


or,  (APB = 180° – 120° 


((APB = 60°  ... ... ... (iv) 

(5)
So, from the equation (ii), (iii) and (iv) it is clear that, 


every angle of (ABP is equal to 60°.


Again, since every angle is equal, the opposite sides of each angles are also equal that is BP = AP = AB.


((ABP is a equilateral triangle. (Proved) 
Answer to the question no. 7
eq \o((,a) See "Angle of elevation and angle of depression" of chapter-10 in math textbook. Page-171 

eq \o((,b) Given that, 



2 cos (A – B) =  eq \r(3)

or,
cos (A – B) =  eq \f(\r(3),2)  


or, cos (A – B) = cos 30(

( A – B = 30(.......... (i)


Again, 2 sin (A + B) =  eq \r(3)

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

or, sin (A + B) = sin 60(
 
( A + B = 60(............ (ii) 


Adding (i) and (ii) we have, 



2A = 90(

( 
A = 45(

Again (ii) – (i) ( 2B = 30(


or, B =  eq \f(30(,2) 


( B = 15(

( A = 45( and B = 15( (Ans.) 

eq \o((,c)
 See Article 9.6 of chapter - 9.2 in your textbook. Page - 161.
Answer to the question no. 8
eq \o((,a) Give that, the circumference of the circle is = 220 m 


or, 2(r = 220 


or, r =  eq \f(220,2 ( 3.1416) 

( r = 35.01m (approx.) (Ans.) 

eq \o((,b) Since the circumference of the circle is equal to the perimeter of the equilateral triangle. 

Let, the side of an equilateral triangle be a 
i.e 3a = 220m 


( a =  eq \f(220,3) = 73.33m 

Let, the height of the equilateral triangle be h 

Now, Area of equilateral triangle is =  eq \f(\r(3),4) a2 =  eq \f(\r(3),4) 

 eq \b\bc(\f ( 220,3 ))2 


= 2328.65 sq. m 

Again, Area of triangle =  eq \f(1,2) ( base ( height 


i. e   eq \f(1,2) ( a ( h = 2328.65 

or,  eq \f(1,2) (  eq \f(220,3) ( h = 2328.65 

or, h =  eq \f(13971.88,220) 
( h = 63.51m (approx.) (Ans.) 

eq \o((,c) Radius of circle is equal to the height of the triangle. 


( r = 63.51 


and angle is ( = 30(

Let, length of arc be S. 

We know, 


S = r(

= 63.51 (  eq \f(30( ( (,180() 

= 33.253m (approx.) (Ans.) 

Answer to the question no. 9
eq \o((,a) See example-6 of chapter-10 in your textbook. Page-175 
eq \o((,b) See example-6 of chapter-10 in your textbook. Page-175
eq \o((,c) From 'b' 

We get, h = 37.32m 

According to question (CDB = 45(
Let, BC = x 

( AC = CD = (37.32 – x) 

Now, from (BCD 


sin (BDC =  eq \f(BC,CD) 
or, sin45( =  eq \f(x,37.32 – x) 
or,  eq \f(1,\r(2)) =  eq \f(x,37.32 – x) 
or, x eq \r(2) = 37.32 – x 

or, x (1 +  eq \r(2)) = 37.32 

or, x =  eq \f(37.32 (\r(2) –1),(\r(2) + 1) (\r(2) – 1)) 
( x = 15.45 m (approx.) (Ans.) 

Answer to the question no. 10
eq \o((,a) The given information is an unclassified data. In a distribution, the frequency of a class indicates the number of items of that class. 

eq \o((,b) Here, the highest value = 98

                 "  lowest      "    = 32

Range = (98-32) + 1 = 67

Considering class interval 10, the number of classes =  eq \f(67,10) = 6.7

 So, the number of classes = 7

The frequency distribution table of marks obtained in mathematics is given below:

	Class interval
	Tally marks
	Frequency

	30 ( 39
	 | | | 
	3

	40 ( 49
	 eq \o((,| | | |)
	5

	50 ( 59
	 eq \o((,| | | |)  | |
	7

	60 ( 69
	 eq \o((,| | | |)   eq \o((,| | | |) | | |
	13

	70 ( 79
	 eq \o((,| | | |)  eq \o((,| | | |)
	10

	80 ( 89
	 eq \o((,| | | |) | | 
	7

	90 ( 99
	 eq \o((,| | | |)
	5

	 Total
	
	50


eq \o((,c) Determination of mean by shortcut method: 

To determine the mean of the given numbers by shortcut method, the necessary table is given below:
	Class interval
	Mid point of class (xi)
	Frequency (fi)
	Step deviation

ui =  eq \f(xi – a,h) 
	Frequency ( step deviation

(fiui)

	30 ( 39
	34.5
	3
	( 3
	( 9

	40 ( 49
	44.5
	5
	( 2
	( 10

	50 ( 59
	54.5
	7
	( 1
	( 7

	60 ( 69
	64.5(a 
	13
	0
	0

	70 ( 79
	74.5
	10
	1
	10

	80 ( 89
	84.5
	7
	2
	14

	90 ( 99
	94.5
	5
	3
	15

	 Total 
	
	n = 50
	
	((iui = 13 



( Mean,  eq \o(–,x) = a +  eq \f(((iui,n) ( h 


= 64.5 +  eq \f(13,50) ( 10 = 67.1


Ans. 67.1

Answer to the question no. 11
eq \o((,a)
Median:

Median = L + eq \b(\f(n,2) – Fc)(eq \f(h,fm)

Here,


L 
= the lower limit of the median class


n = total frequency


Fc
= the cumulative frequency of previous class to median class

fm
= the frequency of median class

h 
= class interval
eq \o((,b)
	Class interval
	31–40
	41–50
	51–60
	61–70
	71–80
	81–90
	91–100

	Frequency
	6
	12
	16
	24
	12
	8
	2

	Cumulative frequency
	6
	18
	34
	58
	70
	78
	80


	We know,

Mode 
= L +  eq \f(f1,f1 + f2) ( h 

= 61 +  eq \f(8,8 + 12) ( 10 
	Here

L = 61

f1 = (24 – 16) = 8

f2 = (24 – 12) = 12

h = 10



= 61 +  eq \f(80,20)

= 61 + 4 = 65 (Ans.)
Now,  eq \f(n,2) =  eq \f(80,2) or 40

Therefore, median in the value of 40th term.40th term lies in the class (61 ( 70)

Therefore, L = 61, Fc = 34, Fm = 24, h = 10

Now, median = L +  eq \b(\f(n,2) ( Fc) ( eq \f(h,fm) = 61 + (40 ( 34) ( eq \f(10,24) 

= 63.5

eq \o((,c)
Table for drawing ogive curve:
	Class interval
	Frequency
	Cumulative frequency

	31 – 40
	6
	6

	41 – 50
	12
	18

	51 – 60
	16
	34

	61 – 70
	24
	58

	71 – 80
	12
	70

	81 – 90
	8
	78

	91 – 100
	2
	80


Now, ogive curve has been drawn taking each square of graph paper as 2 units of higher limit of class interval along with x-axis and taking 2 squares of graph paper as unit of cumulative frequency along with y-axis. 


[image: image14]
Figure: Ogive curve
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Answer to the question no. 1
eq \o((,a) The set of first elements of the ordered pairs of any relation is called its domain and the set of second elements is called its range. 

eq \o((,b) Given,

A = {x ( ( : x2 < 9}

x = 0 then, x2 = (0)2 = 0 < 9

x = ( 1 then, x2 = (( 1)2 = 1 < 9

x = ( 2 then, x2 = (( 2)2 = 4 < 9

x = ( 3 then, x2 = (( 3)2 = 9  eq \o(/,<) 9

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

Here, S = {(x, y) : x ( A, y ( A and x ( y = 1}

From the conditions of S,

x ( y = 1

Now find the value of y = x ( 1 for each x ( A.  

	x
	( 2
	( 1
	0
	1
	2

	y
	( 3
	( 2
	( 1
	0
	1


Since ( 3 ( A, so (( 2, ( 3) ( S

( S = {(( 1, ( 2), (0, ( 1), (1, 0), (2, 1)}

( Domain S = {( 1, 0, 1, 2}

( Range S = {( 2, ( 1, 0, 1}

eq \o((,c) Given,


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

L.H.S. =  eq \f(((y) ( (\b(\f(1,y)),1 + (\b(\f(1,y)))

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

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

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

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

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

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

= y ( 1


= R.H.S.

(  eq \f(((y) ( (\b(\f(1,y)),1 + (\b(\f(1,y))) = y ( 1 (Shown)

Answer to the question no. 2
eq \o((,a) Given,  eq \f(6,x)  =  eq \f(1,m) +  eq \f(1,n) 

or,
 eq \f(6,x)  =  eq \f(m + n,mn) 

or,
x =  eq \f(6mn,m + n) 

Now, if x = f(m, n) 


((m, n) =  eq \f(6mn,m + n) 


((1, 2) =  eq \f(6.1.2,1 + 2) 

(
x = ((1, 2) =  eq \f(12,3)  = 4 (Ans.)
eq \o((,b) Given,  eq \f(6,x) =  eq \f(1,m) +  eq \f(1,n)  

or,  eq \f(6,x)  =  eq \f(n + m, mn)  


or, 6mn = x(m + n) 

( x =  eq \f(6mn,m + n) 

or,  eq \f(x,3m) =  eq \f(2n,m + n)    [dividing by 3m]


or,  eq \f(x + 3m, x – 3m) =  eq \f(2n + m + n, 2n – m – n)      [by componendo and dividendo]

(  eq \f(x + 3m, x – 3m)  =  eq \f( 3n + m, n – m) 

Again,  eq \f(x,3n) =  eq \f(2m,m + n) 
or,  eq \f(x + 3n, x – 3n) =  eq \f(2m + m + n, 2m – m – n)  [by componendo and dividendo]

(   eq \f(x + 3n, x – 3n)  =  eq \f( 3m + n,m – n) 

Now,  eq \f(x + 3m, x – 3m) +  eq \f(x + 3n, x – 3n) 


=  eq \f( 3n + m, n – m) +  eq \f( 3m + n,m – n)  

=  eq \f( 3n + m, n – m) –  eq \f( 3m + n, n – m) 

=  eq \f(3n + m – 3m – n, n – m) =  eq \f(2n – 2m, n – m) 

=  eq \f(2 (n – m),(n – m)) = 2


(  eq \f(x + 3m, x – 3m) +  eq \f(x + 3n, x – 3n) = 2 (Shown)

eq \o((,c) Here, a, b, c are ordered proportional. 

That is,  eq \f(a,b) = \f(b,c) or, b2 = ac 


L.H.S. = a2b2c2(a(3 + b(3 + c(3) 


= a2b2c2  eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) 



=  eq \f(a2b2c2,a3) +  eq \f(a2b2c2,b3) +  eq \f(a2b2c2,c3)


=  eq \f(b2c2,a) +  eq \f(a2c2,b) +  eq \f(a2b2,c) 



=  eq \f(b2c2,a) +  eq \f((ac)2,b) +  eq \f(a2b2,c)


=   eq \f(ac.c2,a) +  eq \f((b2)2,b) +  eq \f(a2.ac,c) [( ac = b2]



= c3 +  eq \f(b4,b) + a3 = c3 + b3 + a3  = a3 + b3 + c3  = R.H.S. 


(  a2b2c2 (a(3 + b(3 + c(3) = a3 + b3 + c3 (Proved)
Answer to the question no. 3
eq \o((,a)
Given,


1st term of the geometric series = a,


common ratio = r


( 5th term of the series = ar5–1


or, 3 eq \r(3)  = ar4


( ar4 = 3  eq \r(3) .............. (i)


Again, 8th term of the series = ar 8–1



or, – 27 = ar7


( ar7 = – 27 ............. (ii)    (Ans.)
eq \o((,b) From ‘a’ dividing (ii) by (i) we get, 
       eq \f(ar7,ar4) =  eq \f( – 27, 3 \r(3))   
or, r3 = –  eq \f(9,\r(3)) 
or, r3 = –  eq \f(3.\r(3). \r(3),\r(3))  

or, r3 = – 3 eq \r(3)   
or, r3 = –  eq \r(3). \r( 3). \r(3) . 

or, r3 =  eq \b(–\r(3))3  
( r = –  eq \r(3)  

Now, putting the value of r in (i) we get,   
ar4 = 3 eq \r(3) 
or, a. eq (– \r(3))4 =  eq 3\r(3) 
or, a.  eq (– \r(3))2 

 eq (– \r(3))2 = 3 eq \r(3) 
or, a. 3.3 = 3  eq \r(3) 
or, a =  eq 3. \f( \r(3), 3.3)   
or, a =  eq \f(\r(3), \r(3). \r(3))  

( a =  eq \f(1, \r(3)) 
( 15th term of the series = ar15 ( 1 = ar14 =  eq \f(1,)
 . ((  eq \r(3))14  

= 729 eq \r(3) (Ans.)

eq \o((,c) From ‘b’ we get, a =  eq \f(1,\r(3)) , r = (  eq \r(3) < 1
( sum of first 10 terms of the series,

S10 = a. eq \f(1 ( r10,1 ( r) =  eq \f(1,\r(3)). eq \f(1 ( \b(( \r(3))10,1 ( \b(( \r(3)))

=  eq \f(1,\r(3)) .  eq \f(1 ( 243,1 + \r(3))

=  eq \f(( 242,\r(3) + 3)

= ( 242 .  eq \f(\r(3) ( 3,\b(\r(3) + 3) \b(\r(3) ( 3))

= ( 242 .  eq \f(\r(3) ( 3,3 ( 9)

=  eq \f(( 242,( 6)  eq \b(\r(3) ( 3)

=  eq \f(121,3)  eq \b(\r(3) ( 3) (Ans.)

Answer to the question no. 4
eq \o((,a) We know, sum of three angles of a triangle is 180(.

Now, in right angled (ABC,

(A + (B + (C = 180(
or, (A + 90( + 2(A = 180( [( (C = 2(A]

or, 3(A = 180( ( 90(
( (A =  eq \f(90(,3) = 30( (Ans.)

eq \o((,b) Let, in (ABC, (B = 1 right angle and D is the midpoint of hypotenuse AC. Join B, D. It is required to prove that, BD =  eq \f(1,2) AC.
Construction: Find the midpoint E of AB. Join D, E.  
Proof: 
Steps 
Justification
(1) In the triangle (ABC,

E and D are the mid-point of

AB and AC respectively. 
[by construction and supposition]    

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

( (AED = corresponding angle (EBC
[supposition]


= 1 right angle              

(2) Now, in (AED and (BED, 


AE = BE
[E is the mid point of AB]


ED = ED 
  [common side]

and included angle (AED = included angle (BED
[right angle]

( (AED ( (BED
( AD = BD
(3) But AD =  eq \f(1,2) AC
[D is the mid point of AC]
( BD =  eq \f(1,2) AC. [from step (2)] (Proved)
eq \o((,c)
Given,


(B = 90(

(A = 30( [from ‘a’]

Now, (C = 2(A



= 2 ( 30(


= 60(
( In (ABC, cos(C =  eq \f(BC,AC)

or, cos 60( =  eq \f(BC,AC)

or,  eq \f(1,2) =  eq \f(BC,AC)

( AC = 2BC. (Proved)

Answer to the question no. 5
eq \o((,a) The figure is drawn according to given information.  

[image: image15]
eq \o((,b)Given, in triangle DEF the bisectors of (E and (F meet at the point P. That is EP and FP are the bisectors of the angles (DEF and (DFE respectively. It is required to prove that, (EPF = 90° +  eq \f(1,2) (D.
Proof: 
Steps 
Justification
(1) In (DEF,

(D + (E + (F = 180°
 eq \b\bc\[(\a\al(( sum of the three angles, of a triangle is 180°))
or, eq \f(1,2) (D + eq \f(1,2) (E + eq \f(1,2) (F = 90° 
[dividing by 2]

( eq \f(1,2) (E + eq \f(1,2) (F = 90° – eq \f(1,2) (D ... ... ... ... (i)

(2) In (EPF,

(EPF + (PEF + (PFE = 180°

or, (EPF + eq \f(1,2) (E + eq \f(1,2) (F = 180°  eq \b\bc\[(\a\al(( EP and FP are the bisectors,of (E and (F respectively))
or, (EPF + 90° – eq \f(1,2) (D = 180°
[From (i)]

or, (EPF = 180° – 90° + eq \f(1,2) (D

( (EPF = (90° + eq \f(1,2) (D  (Proved)

eq \o((,c)Particular Enunciation: From (DEF, the bisectors of the angles (E and (F are EP and FP respectively, and they intersect each other at the point P. Two exterior angles (GEF and (HFE have been constructed by extending DE and DF to G and H respectively. The bisectors of (GEF and (HFE, that is, the exterior bisectors of (E and (F are EQ and FQ respectively. EQ and FQ intersect each other at the point Q. It is required to prove that the points E, P, F, Q are concyclic.


Proof:     Steps
Justification
(1) (DEF + (GEF = 2 right angles
 eq \b\bc\[(\a\al(adjacent angles on, a straight line))
or, 

(DEF +

(GEF = 1 right angle
 eq \b\bc\[(\a\al(Dividing both, sides by 2))
or, (PEF + (QEF = 1 right angle


[( EP is the bisector of (DEF (
[image: image16.wmf]2

1

(DEF= (PEF and EQ is the bisector of (GEF (
[image: image17.wmf]2

1

(GEF = (QEF]

or, (PEQ = 1 right angle ... ... ... (i)
  

     Similarly, (PFQ = 1 right angle... ... ... (ii)

(2)
By adding the equations (i) and (ii), we get

(PEQ + (PFQ = 2 right angles

(From the quadrilateral EPFQ,

(PEQ + (PFQ = 2 right angles.

So, two opposite angles of the quadrilateral, (PEQ and (PFQ are supplementary angles to each other.

So, the points E, P, F, Q are concyclic. (Proved)

Answer to the question no. 6
eq \o((,a)

[image: image18]
The triangle ABC drawn in the above figure is the required triangle.
eq \o((,b)

[image: image19]
In the triangle (ABC, BC = 6 cm, AB = 5 cm, AC = 4 cm. It is required to draw the circumcircle of (ABC. That is, It is required to draw a circle which passes through the three vertex points A, B, C of the triangle.

Construction: Let us draw to perpendicular bisectors EF and GH of AB and AC respectively. Let, they intersect each other at the point O. Let us join A, O. Let, draw a circle by taking OA as radius and O as centre. Then the circle will pass through the points A, B and C and this circle is the required circumcircle of the triangle (ABC.
eq \o((,c)

[image: image20]
Let us draw a circle by taking radius OA which is radius of the circumcircle from above. Now let draw two tangents PA and PE from an external point P to this circle. It is required to show that, PA = PC.

Construction: Join O, A; O, C and O, P.

Proof: PA is a tangent at the point A of the circle and OA is the radius passing through the point of contact. 

So, OA ( PA that is, (PAO = 1 right angle

Again, PC is a tangent at the point E of the circle and OE is the radius passing through the point of contact.

So, OC ( PC that is, (PCO = 1 right angle

Now, in the right angled triangles PAO and PCO,

OA = OC
[Radii of the same circle]

and hypotenuse OP is the common side of both triangles.

( (PAO ( (PCO
 eq \b\bc\[(\a\al(Hypotenuse-side theorem, of right angled triangle))
So, PA = PC (Shown)

Answer to the question no. 7
eq \o((,a) Given,


x = sin( and y = cos(

(  eq \f(y,x)  eq \r(1 ( y2) =  eq \f(cos(,sin()  eq \r(1 ( cos2()


=  eq \f(cos(,sin() . sin( [( sin2( + cos2( = 1]



= cos(


= y


(  eq \f(y,x)  eq \r(1 ( y2) = y (Shown)

eq \o((,b) Given, x = sin( and y = cos(

Given equation, x + y =  eq \r(2)y


or,
sin( + cos( =  eq \r(2) cos(

or,
 eq \r(2) cos( = sin( + cos(

or,
 eq \r(2)cos( ( cos( = sin(

or,
( eq \r(2) ( 1)cos( = sin(

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

or,
{( eq \r(2))2 ( 12} cos( =  eq \r(2)sin( + sin(

or,
cos( ( sin( =  eq \r(2)sin(

( y ( x =  eq \r(2)x (Shown)
eq \o((,c)
Given,


2y2 + 3x ( 3 = 0


or, 2 cos2( + 3 sin( ( 3 = 0 [where 0( ( ( ( 180(]


or, 2(1 ( sin2() + 3 sin( ( 3 = 0


or, 2 ( 2sin2( + 3sin( ( 3 = 0

or, 2sin2( ( 3sin( + 1 = 0


or, 2sin2( ( 2sin( ( sin( + 1 = 0


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


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

	sin( ( 1 = 0

or, sin( = 1

or, sin( = sin90(
( ( = 90(
	2sin( ( 1 = 0

or, sin( =  eq \f(1,2)
or, sin( = sin 30(, sin 150(
( ( = 30(, 150(



( The required solution, ( = 30(, 90(, 150(. (Ans.)

Answer to the question no. 8
eq \o((,a) Let, the position of ballon be O. A and B be two kilometer posts. Angle of depression of two posts A and B are  60( and 30( respectively.  

So, (A(OA = 60(, (B(OB = 30( 

and AB = 1 kilometre = 1000 metre 

[image: image21]
eq \o((,b) Let, height of the ballon, OP = h metre and AP = x metre 


( BP = AB – AP 



= (1000 – x) metre 


Now, tan (OAP =  eq \f(OP,AP) 


or, tan 600 =  eq \f(h,x)     or,  eq \r(3) =  eq \f(h,x) 


( x =  eq \f(h,\r(3)) ........... (i) 


Again, tan (OBP =  eq \f(OP,BP) 


or, tan 300 =  eq \f(h,1000 – x) 


or,  eq \f(1,\r(3)) =  eq \f(h,1000 – \f(h,\r(3))) [((x =  eq \f(h,\r(3)) ] 



or,  eq \f(1,\r(3)) =  eq \f(h,\f(1000 \r(3) – h,\r(3)))  



or,  eq \f(1,\r(3)) =  eq \f(\r(3)h,1000 \r(3) – h) 


or, 3h = 1000  eq \r(3) – h 



or, 4h = 1000 eq \r(3)  



or, h =  eq \f(1000 \r(3),4) = 250 eq \r(3) 

( h = 433.013 metre (approx.) (Ans.) 

eq \o((,c) From ‘b’ we get, 

OP = h = 250 eq \r(3)

Now, the direct distance of ballon from point A = OA

( In (OAP,

sin(OAP =  eq \f(OP,OA)

 sin 60( =  eq \f(OP,OA)

  eq \f(\r(3),2) =  eq \f(OP,OA)

( OA =  eq \f(2 ( OP,\r(3)) =  eq \f(2 ( 250\r(3),\r(3))

= 500 metre (Ans.) 

Again, the direct distance of balloon from point B = OB


(In (OBP,


sin (OBP =  eq \f(OP,OB)

 sin 30( =  eq \f(OP,OB)

  eq \f(1,2) =  eq \f(OP,OB)

 OB = 2 ( OP



= 2 ( 433.013


= 866.026 metre (approx.) (Ans.)

Answer to the question no. 9
eq \o((,a)Equilateral triangle:  In geometry, an equilateral triangle is a triangle in which all three sides are equal. 

Here, AB = BC = CA
eq \o((,b)

[image: image22]
Let, in (ABC, AB = BC = AC = a

From the internal point O draw OF ( AB, OD ( BC, OE ( AC.
So, OD = 6 cm, OF = 8 cm, OE = 10 cm
Join O, A; O, B and O, C.

Now, area of (AOB =  eq \f(1,2)  ( AB ( OF =  eq \f(1,2) ( a ( 8  sq. cm
area of (BOC =  eq \f(1,2) ( BC ( OD =  eq \f(1,2)  ( a ( 6 sq. cm
area of (AOC =  eq \f(1,2)  ( AC ( OE =  eq \f(1,2)  ( a ( 10 sq. cm
and area of (ABC =  eq \f(\r(3),4) a2 sq. cm
Now, area of (ABC = area of (AOB + area of (BOC + area of (AOC
or, 
 eq \f(\r(3),4) a2 =  eq \f(1,2)  ( a ( 8 +  eq \f(1,2)  ( a ( 6 +  eq \f(1,2)  ( a ( 10

or, 
 eq \f(\r(3),4) a2 =  eq \f(a,2) (8 + 6 + 10)
or, 
 eq \f(\r(3),2) a = 8 + 6 + 10     
 [multiplying by  eq \f(2,a)  ]

or, 
a =  eq \f(24 ( 2,\r(3))  =  eq \f(48,\r(3)) =  eq \f(48\r(3),3) = 16eq \r(3)
( 
a = 27.71

( Length of side of the triangle 27.71 cm (approx.) (Ans.)

eq \o((,c) From ‘b’ we get, length of side of the equilateral triangle, 
a = 27.71 cm

( perimeter of the triangle = 3a cm


= (3 ( 27.71) cm


= 83.13 cm

( Half perimeter =  eq \f(83.13,2) cm


= 41.565 cm

According to question, radius of the circle, r = 41.565 cm

( area of the circle = (r2

= ( ( (41.565)2 cm2

= 3.1416 ( (41.565)2 cm2

= 5427.58 cm2 (Ans.)

Answer to the question no. 10
eq \o((,a) Here, lowest marks = 35

and highest marks = 90

( Range = (90 ( 35) + 1 = 56
eq \o((,b)  A frequency distribution table is constructed taking 10 as class interval. 

	Class interval
	Mid value xi
	Tally
	Frequency (i
	ui =  eq \f(xi ( a,h)
	(iui

	31 ( 40
	35.5
	||||
	4
	(2
	(8

	41 ( 50
	45.5
	 eq \o(/,||||) |||
	8
	(1
	(8

	51 ( 60
	55.5(a
	 eq \o(/,||||)  eq \o(/,||||)
	10
	0
	0

	61 ( 70
	65.5
	 eq \o(/,||||)  eq \o(/,||||) ||
	12
	1
	12

	71 ( 80
	75.5
	|||
	3
	2
	6

	81 ( 90
	85.5
	|||
	3
	3
	9

	
	
	
	n = 40
	
	((iui = 11


eq \o((,c)  From the table of 'b' we get,
a = 55.5, ((iu​i = 11, n = 40 and h = 10

( Mean,  eq \o((,x) = a +  eq \f(((iui,n) ( h = 55.5 +  eq \f(11,40) ( 10


= 58.25 (Ans.) 
Answer to the question no. 11
eq \o((,a) Cumulative frequency table:

	Class interval
	Frequency
	Cumulative frequency

	31 ( 40
	4
	4

	41 ( 50
	6
	10

	51 ( 60
	8
	18

	61 ( 70
	12
	30

	71 ( 80
	9
	39

	81 ( 90
	7
	46

	91 ( 100
	4
	50

	
	n = 50
	


eq \o((,b) Here, n = 50 and  eq \f(n,2) =  eq \f(50,2) = 25

Therefore, median is the value of 25th term. 25th term lies in the class (61 ( 70). Hence, median class is (61(70)

Therefore, L = 61, Fc = 18, (m = 12 and h = 10

( Median = L +  eq \b(\f(n,2) ( Fc) (  eq \f(h,(m)


= 61 + (25 ( 18) (  eq \f(10,12)


= 66.83 (Ans.) 

Again, here maximum numbers of repetition of frequency = 12

Which lies in the class (61 ( 70), Hence L = 61, (1 = 12 ( 8 = 4, (2 = 12 ( 9 = 3 and h = 10

( Mode = L +  eq \f((1,(1 + (2) ( h = 61 +  eq \f(4,4 + 3) ( 10 = 66.71 (Ans.)  
eq \o((,c) Continuous class interval table to draw histogram:

	class interval
	Continuous class interval
	Frequency

	31 ( 40
	30.5 ( 40.5
	4

	41 ( 50
	40.5 ( 50.5
	6

	51 ( 60
	50.5 ( 60.5
	8

	61 ( 70
	60.5 ( 70.5
	12

	71 ( 80
	70.5 ( 80.5
	9

	81 ( 90
	80.5 ( 90.5
	7

	91 ( 100
	90.5 ( 100.5
	4


Now, histogram has been drawn taking 1 square of graph paper as 2 units of class interval along with x-axis and taking 2 square of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 30.5. 


[image: image23]
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Answer to the question no. 1
eq \o((,a) Given,
U
= {x ( ( : ( 1 ( x ( 6}



= {( 1, 0, 1, 2, 3, 4, 5, 6}

and A = {x ( ( : x2 + 5x – 6 = 0}
Now,
x2 + 5x ( 6 = 0


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


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


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


or,
x = ( 6, 1


( A = {1} (Ans.)

eq \o((,b) From 'a'
U = {( 1, 0, 1, 2, 3, 4, 5, 6}


A = {1}

Given that,
B = (2, 4, 6}


and
C = (2, 3, 5, 6}

(
A ( B
= {1} ( {2, 4, 6}



= {1, 2, 4, 6}

and
(A ( B)c
= U ( (A ( B)



= {( 1, 0, 1, 2, 3, 4, 5, 6} ( {1, 2, 4, 6}



= {( 1, 0, 3, 5}

Again, AC
= U ( A



= {( 1, 0, 1, 2, 3, 4, 5, 6} ( {1}



= {(1, 0, 2, 3, 4,  5, 6}

and BC
= U ( B



= {( 1, 0, 1, 2, 3, 4, 5, 6} ( {2, 4, 6}



= {( 1, 0, 1, 3, 5}

( AC ( BC
= {( 1, 0, 2, 3, 4, 5, 6} ( {( 1, 0, 1, 3, 5}




= {( 1, 0, 3, 5}

( (A ( B)C = AC ( BC (Proved)
eq \o((,c) Here,

B ( C
= {2, 4, 6} ( {2, 3, 5, 6}



= {2, 3, 4, 5, 6}

( A ( (B ( C)
= {1} ( {2, 3, 4, 5, 6}



= {(1, 2}, (1, 3), (1, 4), (1, 5), (1, 6)}

Again, 
A ( B
= {1} ( {2, 4, 6}



= {(1, 2), (1, 4), (1, 6)}

and
A ( C
= {1} ( {2, 3, 5, 6}



= {(1, 2), (1, 3), (1, 5), (1, 6)}

( (A ( B) ( (A ( C) = {(1, 2), (1, 3), (1, 4), (1, 5), (1, 6)}

( A ( (B ( C) = (A ( B) ( (A ( C) (Proved)
Answer to the question no. 2 
eq \o((,a) Given P =  eq \f(xa,xb) , Q =  eq \f(xb,xc)  and R =  eq \f(xc,xa) 

 eq \r(P) . eq \r(Q) . eq \r(R) 
=  eq \r(\f(xa,xb)) . eq \r(\f(xb,xc)) . eq \r(\f(xc,xa)) 


=  eq \r(xb – a) . eq \r(xb – c) . eq \r(xc – a) 


= eq \r(xb – a + b ( c + c ( a) = eq \r(x0) = 1 (Ans.)
eq \o((,b) L.H.S
=  eq \r(ab,P) . eq \r(bc,Q) . eq \r(ca,R) 

=  eq \r(ab,\f(xa,xb)) . eq \r(bc,\f(xb,xc)) . eq \r(ca,\f(xc,xa)) 

= xa – b. eq \f(1,ab)  xb – c. eq \f(1,bc) . xc – a.  eq \f(1,ac) 

= x  eq \s\up8(\f(a – b,ab)) . x  eq \s\up8(\f(b – c,bc)) . x  eq \s\up8(\f(c – a,ac)) 

= x  eq \s\up8(\f(ac – bc + ab – ac + bc – ab,abc)) 

= x eq \s\up8(\f(0,abc)) 

= x0 = 1 = R.H.S. 


(  eq \r(ab,P). eq \r(bc,Q). eq \r(ca,R) = 1 (Proved) 
eq \o((,c) L.H.S 

= log Pa2 + ab + b2 + logQb2 + bc + c2 + log Qc2 + ac + a2
= log  eq \b(\f(xa,xb)) \s\up7(a2 + ab + b2) + log  eq \b(\f(xb,xc)) \s\up7(b2 + bc + c2) 
+ log  eq \b(\f(xc,xa)) \s\up7(c2 + ac + a2) 
= logx  eq \s\up7((a – b) a2 + ab + b2) + logx  eq \s\up7((b – c) b2 + bc + c2) 
+ logx  eq \s\up7((c – a) c2 + ac + a2) 
= logx eq \s\up7(a3 – b3) + logx eq \s\up7(b3 – c3) + logx eq \s\up7(c3 – a3) 
= (a3 – b3) logx + (b3 – c3) logx + (c3 + a3) logx

= a3logx – b3logx + b3logx – c3logx + c3logx + c3logx – a3logx

= 0 = R.H.S (Shown)

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

25 + 23 + 21 + .........

First term of the series, a = 25

Common difference, d = 23(25 = ( 2

We Know,


nth term of arithmetic series = a + (n ( 1)d


(
9th term of the series
= a + (9 (1)d




= 25 + 8.(( 2)




= 25 ( 16




= 9 (Ans.)
eq \o((,b) Given series 25 + 23 + 21 + .... 


From 'a' we get 1st term, a = 25 


common difference, d = –2 

We know, sum of the first n terms of an arithmetic series, 


Sn =  eq \f(n,2) {2a + (n – 1)d} 



=  eq \f(n,2) {2 ( 25 + (n – 1) (–2)}



=  eq \f(n,2) (50 – 2n + 2) =  eq \f(n,2) (52 – 2n) 



=  eq \f(n,2)  ( 2(26 – n) = 26n – n2 


According to the question, 26n – n2 = – 456 


Or, 26n – n2 + 456 = 0 


Or, n2 – 26n – 456 = 0  [Multiplying both sides by ((1)] 


Or, n2 – 38n + 12n – 456 = 0


Or, n(n – 38) + 12(n – 38) = 0 


Or, (n – 38) (n + 12) = 0 

(
either n – 38 = 0    Or, n + 12 = 0 

( 
n = 38
Or, n = – 12 

But the number of terms can never be negative.

(  the value of n is 38 (Ans.)
eq \o((,c) First term, a = 25

Common ratio, r = ( 2

We know, the first n term of the series,




Sn
= eq \f(a(1 ( rn),1 ( r) ; r < 1

( The sum of the first 10th term of the series,


S10
= eq \f(25{1 ( (( 2)10},1 ( ( ( 2))



= eq \f(25{1 ( 1024},3)



= ( 8525 (Ans.) 

Answer to the question no. 4
eq \o((,a) (BAC = 30(
( (BOC = 60(
(ABC = 75(
(ACB = 75( 

eq \o((,b) Given an arc BC of a circle subtending angles (BOC at the centre O and (BAC at a point A of the circle ABC. We need to prove that 2(BAC = BOC.

Construction : Suppose, the line segment AC does not pass through the centre O. In this case draw a line segment AD at A passing through the centre O.

Proof :

	Steps
	Justification

	(1)  (AOB, the external angle (BOD = (BAO + (ABO

(2) Also in (AOB, OA = OB

Therefore, (BAO = (ABO

(3) From steps (1) and (2) (BOD = 2(BAO

(4) Similarly, (COD = 2(CAO

(5) From steps (3) and (4) (BOD + (COD = 2(BAO + 2(CAO

This is the same as (BOC = 2(BAC which implies 2(BAC = (BOC

 (Proved)
	[An exterior angle of a triangle is equal to the sum of the two interior opposite angles]

[Radius of a circle]

[Base angles of an isosceles triangle are equal]

[By adding]


eq \o((,c) Given the bisectors of (B and (C of (ABC meet at point O. That means, BO and CO are bisectors of (ABC and (ACB respectively. It is required to prove that, (BOC = 90( +  eq \f(1,2) (A.

Proof :      Steps
Justification
(1) (ABC In (A + (B + (C = 180(      [(sum of angles of a
 triangle is 180(]

Or,  eq \f(1,2) (A +  eq \f(1,2) (B +  eq \f(1,2) (C = 90(  [Dividing by 2]

Or,  eq \f(1,2) (B +  eq \f(1,2) (C  = 90( –  eq \f(1,2) (A .............. (i)

(2) In, (BOC, (BOC + (OBC + (OCB = 180(
Or, (BOC +  eq \f(1,2) (B +  eq \f(1,2) (C = 180(
[(BO and CO are bisectors
 

of (B and (C respectively]

Or, (BOC + 90( –  eq \f(1,2) (A = 180(  [from (i)]

Or, (BOC = 180( – 90( +  eq \f(1,2) (A  

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

Answer to the question no. 5
eq \o((,a) There be given a triangle ABC in which a = 5cm, b = 3.5cm, c = 6cm.


[image: image24]
eq \o((,b) 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.

Construction : BE and CF, 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 is the required inscribed circle.

eq \o((,c) The given circle is of radius 6 cm with centre O and the given straight line is AB = 8 cm. It is required to draw a tangent to the circle, which is parallel to the straight line.

Construction : At first, we draw OR ( AB from the centre of the given circle so that OR cuts AB at R and the circle at P. Now draw. PD || AB Through the point P and extend DP up to C.

Therefore, CD is required tangent at P to the circle, which is parallel to the given straight line AB.

Answer to the question no. 6
eq \o((,a) According to the in above information, the figure is given below.


[image: image25]
eq \o((,b) Let, AB and CD be two equal chords of a circle with centre O. It is to be proved that the chords AB and CD are equidistant from the centre.


[image: image26]
Construction: Draw from O the Perpendiculars OE and OF to the chords AB and CD respectively. Join O, A and O, C. 

Proof:

	Steps
	Justification

	(1) OE(AB and OF(CD. Therefore AE = BE, and CF = DF.

( AE =  eq \f(1,2)AB, and CF =  eq \f(1,2)CD.

(2) But, AB = DC,    ( AE = CF

(3) Now, in the rightangled triangles (OAE and (OCF.

hypotenuse OA = hypotenuse OC and AE = CF

( (OAE ( (OCF

( OE = OF

(4) But OE and OF are the distances from O to the chords AB and CD respectively.

Therefore, the chords AB and CD are equidistand from the centre of the circle. (Proved) 
	[The perpendicular from the centre bisects the chord].

[radius of same circle]

[step 2]

[RHS theorem]


eq \o((,c) According to the figure drawn, above, let O is the centre of the circle, ABCD with chords AB and CD so, that AB > CD. Mid-points of AB and CD are M and N respectively. Now, we have to prove that, AB > CD when OM < ON.

Construction: O, A and O, D are joined.

Proof: Here M and N are mid-points of the chords AB and CD of the circle ABCD with centre O.

( OM ( AB and ON ( CD.

Thus, we have two right triangles (AOM and (DON 

where, (AMO = 90( = (DNO.

Now, in (AOM

OA2 = OM2 + AM2 ....... (i), according to pythagoras theorem.

Again, in (DON,

OD2 = ON2 + DN2 ....... (ii), for the same reason stated above.

From (i) and (ii), we get,

OM2 + AM2 = ON2 + DN2, since, OA and OD are mutually equal for they are radius of the same circle ABCD.

Again, since OM < ON, hence OM2 < ON2.

( OM2 + AM2 = ON2 + DN2 will be true if and only if 

AM2 > DN2 or, AM > DN Or, 2AM > 2DN or, AB > CD

So, AB > CD (Proved)

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

y = cos(

L.H.S.
=  eq \f(y,x) 

 eq \r(1 ( y2)  



=  eq \f(cos(,sin() 

 eq \r(1 ( cos2() 

=  eq \f(cos(,sin() 

 eq \r(sin2()  =  eq \f(cos(,sin() sin(

= cos(

= y = R.H.S.


(  eq \f(y,x) 

 eq \r(1 ( y2)  = y (Shown)
eq \o((,b) Given x + y =  eq \r(2)y 

Or,  eq \f(x + y,y) =  eq \r(2) 

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

Or,  eq \f(x,y) =  eq \r(2) ( 1 
Now,  eq \f(y ( x,x) 
=  eq \f(y,x) ( 1 =  eq \f(1,\r(2) ( 1) ( 1


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

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

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


So, y ( x =  eq \r(2)x  (Shown)
eq \o((,c)  Given, x + y =  eq \r(2) 

Or, sin( + cos( =  eq \r(2) 

Or,  eq \f(1,\r(2)) sin( +  eq \f(1,\r(2)) cos( = 1 [Dividing both sides by  eq \r(2)]

Or, sin 45( sin( + cos 45( cos( = 1


Or, sin(45( + () = 1


Or, sin (45( + () = sin 90(

Or, 45( + ( = 90(

Or, ( = 90( ( 45(

( ( = 45( (Ans.)

Answer to the question no. 8
eq \o((,a) Let, AB be the height of the true and let it breaks at C and touches the ground at D which is 10m distance from B.

( (BCD = 60( and AC = CD
eq \o((,b) From the figure 'a' in right angled (CBD 

      sin ( BCD =  eq \f(BD,CD)
or, sin60( =  eq \f(10,CD)
or,  eq \f(\r(3),2) =  eq \f(10,CD)
or, CD =  eq \f(20,\r(3)) =  eq \f(20 ( \r(3),3) = 11.54m (Approx.) (Ans.)
eq \o((,c) From the figure of 'a' in right angled (CBD 

   tan(BCD =  eq \f(BD,BC) 

or, tan 60( =  eq \f(10,BC)
or,  eq \r(3) =  eq \f(10,BC)
or, BC =  eq \f(10,\r(3)) =  eq \f(10\r(3),3) = 5.78 (Approx)

( height of whole tree = (BC + AC)m


= (5.78 + 11.54)m


= 17.32m (Ans.)

Answer to the question no. 9
eq \o((,a)  Let, ABCD is a rectangle.

Length, AD = BC = 12 m., width, AB = CD = 5 m. and diagonal,AC = BD. 

Diagonal AC and BD intersect at the point O. ABCD rectangle is inscribed in O centric circle. There are grass in shaded area.
eq \o((,b) the diagonoal of ABCD rectangle AC = BD

So, AC or BD be the diameter of the circle.

So, we get from right angle triangle ABC, 

AC2 = AB2 + BC2


= (5)2 + (12)2   [( AB = 5 m.; BC = 12 m.]



= 25 + 144 = 169

(
AC =  eq \r(169) = 13

So, the diameter of the circular area, AC = 13 m.

Radius of the circular area, r =  eq \f(13,2) m. = 6.5 m.

Circumference of circular area = 2(r unit


= 2 ( 3.1416 ( 6.5 m.



= 40.84 m. (Ans.)
Area of the circular region = (r2
 sq. unit



= 3.1416 ( (6.5)2 sq. m.
[r = 6.5]


= 132.7326 sq. m. (approx.)

Given, length of the rectangle = 12 m.


             
And width = 5 m.

Area of the rectangle = (12(5) sq. m.



= 60 sq. m.

The unoccupied portion of  the inscribed rectangle ABCD 


= (132.7326 ( 60) sq. m.


     
= 72.7326 sq. m.


To planted grass per square meter spend Tk. 50

So, planted 72.7326 square meter grass spend Tk.



(72.7326 ( 50) = Tk.3636.63 (approx.) (Ans.)
eq \o((,c) Given,
height of conical tent, h = 10 m

radius of circular area, r = 6.5 m

( Slant height of conical tent, l
= eq \r(h2 + r2) m



= eq \r(102 + (6.5)2) m



= 11.927 m (approx) 

( Surface of tent = (rl sq. unit 



= ( ( (6.5) ( 11.927m2



= 243.55m2 (approx.) (Ans.) 
(and volume of tent
=  eq \f(1,3) (r2h cubic units



= eq \f(1,3) ( ( ( (6.5)2 ( 10 m3


= 442.44 m3 (approx) (Ans.)
Answer to the question no. 10
eq \o((,a)  In the given table, highest frequency 15 is in the class (61 – 70).
( Modal class is (61 @ 70) (Ans.)
Mid value of modal class =  eq \f(61 + 70,2) = 65.5 (Ans.)

eq \o((,b) To determine mean in the light of followed steps in short-cut method, the table will be (where the class interval will be, h = 10): 
	Class Interval
	Mid value, xi
	Frequency, fi
	Step deviation ui =  eq \f(xi – a,h)
	Frequency and class
interval, fiui

	41-50
	45.5
	4
	@2
	@8

	51-60
	55.5
	10
	@1
	@10

	61-70
	65.5 ( a
	15
	0
	0

	71-80
	75.5
	12
	1
	12

	81-90
	85.5
	6
	2
	12

	91-100
	95.5
	3
	3
	9

	
	
	n = 50
	
	( fiui = 15


(
Average,  eq \o(–,x) = a +  eq \f(( fiui,n)  h  



= 65.5 +  eq \f(15,50)  10 


= 65.5 + 3 


= 68.5 (Ans.)

eq \o((,c) The class interval of the data in the table is discrete. If the class interval are made indiscrete, the table will be:


	Class Interval
	Indiscrete Class Interval 
	Frequency

	41-50
	40.5-50.5
	4

	51-60
	50.5-60.5
	10

	61-70
	60.5-70.5
	15

	71-80
	70.5-80.5
	12

	81-90
	80.5-90.5
	6

	91-100
	90.5-100.5
	3



Histogram has been drawn taking each square of graph paper as 2 units of class interval along with x-axis and 2 square of graph paper as unit of frequency along with y-axis. The class interval along with x-axis has started from 40.5. The broken segments have been used to show the presence of previous squares starting from origin to 40.5. 


[image: image27]
Figure: Histogram

Answer to the question no. 11
eq \o((,a) Here,
the maximum value = 85


the minimum value = 45

( Range
= (85 ( 45) + 1


= 41

Since the first class (45(59)
( Class interval = 5

So, number of class = eq \f(41,5) = 8.2 ( 9 (Ans.)
eq \o((,b) For determining mode, the frequency distribution table with tally is given below :

	Class Interval
	Tally
	Frequency

	45 ( 49
	|
	1

	50 ( 54
	||
	2

	55 ( 59
	|||
	3

	60 ( 64
	 eq \o(/,||||)
	5

	65 ( 69
	 eq \o(/,||||) |
	6

	70 ( 74
	||||
	4

	75 ( 79
	||
	2

	80 ( 84
	|
	1

	85 ( 89
	|
	1


From the table, the mode class (65 ( 69)

	( Mode
= L + eq \f(f1,f1 + f2) ( h


= 65 + eq \f(1,1 + 2) ( 5


= 66.67 (approx) (Ans.)
	Here,

L = 65

f1 = 6 ( 5 = 1

f2 = 6 ( 4 = 2

  h = 5


eq \o((,c) Table for drawing ogive curve:  
	Class Interval
	Frequency
	Cumulative frequency

	45 ( 49
	1
	1

	50 ( 54
	2
	3

	55 ( 59
	3
	6

	60 ( 64
	5
	11

	65 ( 69
	6
	17

	70 ( 74
	4
	21

	75 ( 79
	2
	23

	80 ( 84
	1
	24

	85 ( 89
	1
	25


Now, ogive curve has been drawn taking 1 squares of graph paper as unit of higher limit of class interval along with x-axis and taking 1 squares of graph paper as unit of cumulative frequency along with y-axis. 


[image: image28]


38. Rangpur Cadet College

Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) 

[image: image29]
Let, the set who get A+ in Mathematics be M, A+ in English be E and both the subject be M ( E

(
n(M) = 45%


n(E) = 60(

n(M ( E) = 40%

( Get A+ only in mathematics is 
= n(M) ( n(M ( E)



= 45% ( 40%



= 5% (Ans.)

eq \o((,b) The numbers when 605 and 821 are divided by natural numbers and 29 is remainder, will be greater than 29 and will be common factors of (605 ( 29) = 576 and (821 ( 29) = 792

Let, the set of factors of 576 greater then 29 = A and the set of factors of 792 greater than 29 = B

Here, 576 = 1 ( 576 = 288 ( 2 = 192 ( 3 = 144 ( 4 = 96 ( 6 = 72 ( 8 = 64 ( 9 = 48 ( 12 = 36 ( 16 = 32 ( 18 = 24 ( 24

( A = {32, 36, 48, 64, 72, 96, 144, 192, 288, 576}

Again,

792
= 1 ( 792 = 396 ( 2 = 264 ( 3  = 198 ( 4


= 132 ( 6 = 99 ( 8 = 72 ( 11 = 66 ( 12


= 44 ( 18 = 36 ( 22 = 24 ( 33 = 88 ( 9

( B
= {33, 36, 44, 66, 72, 88, 99, 132, 198, 264, 396, 792}

( A ( B = {36, 72} (Ans.) 

eq \o((,c) Given that,


f(x)
= log eq \b(\f(1 + x,1 ( x))
( feq \b(\f(2x,1 + x2))
= log eq \b(\f(1 + \f(2x,1 + x2),1 ( \f(2x,1 + x2))) 



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



= log eq \b\bc\[(\f((1 + x)2,1 + x2) ( \f(1 + x2,(1 ( x)2)) 



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


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


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



= 2 f (x)

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

Answer to the question no. 2
eq \o((,a) Given that, (, m, n are continued proportion 

i.e

eq \f((,m) = eq \f(m,n) 


(
(n = m2
R.H.S
= eq \f((2 + m2,m2 + n2) 



= eq \f((2 + (n,(n + n2) 



= eq \f(((( + n),n(( + n))


= eq \f((,n) = L.H.S

( eq \f((,n) = eq \f((2 + m2,m2 + n2) (Shown)

eq \o((,b) Given that,


p2x ( 2p + x = 0

or,
p2x + x = 2p

or,
x(p2 + 1) = 2p

or,
eq \f(p2 + 1,2p) = eq \f(1,x)
or,
eq \f(p2 + 1 + 2p,p2 + 1 ( 2p) = eq \f(1 + x,1 ( x)  [componendo - dividendo] 

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

or,
eq \f(p + 1 + p ( 1,p + 1 ( p + 1) = eq \f(\r(1 + x) + \r(1 ( x) ,\r(1 + x) ( \r(1 ( x)) [componendo-dividendo]

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

(
p = eq \f(\r(1 + x) + \r(1 ( x) ,\r(1 + x) ( \r(1 ( x)) (Shown)

eq \o((,c) Let,
 eq \f(x,a) = eq \f(y,b) = eq \f(z,c) = k


or,
x = ak, y = bk, z = ck

L.H.S
= eq \f(x3 + y3 + z3,a3 + b3 + c3)

= eq \f((ak)3 + (bk)3 + (ck)3,a3 + b3 + c3)

= eq \f(k3 (a3 + b3 + c3),(a3 + b3 + c3)) 


= k3
R.H.S
= eq \f(xyz,abc)

= eq \f(ak.bk.ck,abc)

= eq \f(k3 abc,abc)

= k3
( eq \f(x3 + y3 + z3,a3 + b3 + c3) = eq \f(xyz,abc) (Proved)

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



log2 + log16 + log512 + ..........


= log2 + log24 + log29+ ..........


= log2 + 4log2 + 9log2


= log2 (12 + 22 + 32 + .............. + )

So, the general term of the series is = n2log2 (Ans.)
eq \o((,b) Given that, the basic salary on July 2016 is a = tk. 22000
Yearly increment, d = tk. 1000

In 2017 i.e after 1 years salary
= a + d 


= 22000 + 1000 


= 23000

In 2018 i.e after 2 years salary 
= a + 2d


= 22000 + 2 ( 1000


= tk 24000

( Arithmetic series : 22000 + 23000 + 24000 + ..... (Ans.)

Again, Basic salary in 2021 i.e.
Basic salary after 5 years

( n = 5

We know,



n-th term
= a + (n ( 1)d


(
5th term
= 22000 + (5 ( 1) 1000




= 22000 + 4000




= 26000

( Basic salary of July 2021 is tk. 26000 (Ans.)

eq \o((,c) Total salary after 
1st year
= 22000 ( 12 = tk 264000



"
"
"
2nd
"
= 23000 ( 12 = tk 276000



"
"
"
3rd
"
= 24000 ( 12 = tk 288000

So, yearly arithmetic series of salary is

264000 + 276000 + 288000 + ........

Which, 1st term,
a
= 264000


d
= 276000 ( 264000



= 12000


n 
= 25

(S25 
= eq \f(25,2) {2 ( 264000 + (25 ( 1) 12000}


= eq \f(25,2) {528000 + 24 ( 12000}


= tk 10200000

So, total salary of 25 years is tk 10200000

The  employee deposits 15% of his basic in every month.

So, After 25 years total deposits 
= 10200000 ( eq \f(15,100)



= tk 1530000 (Ans.)

Answer to the question no. 4
eq \o((,a) See construction-3 of chapter-8.5 in math textbook. Page-146
eq \o((,b) 

[image: image30]
Let, ABC be a circle with centre O. PEF is a given straight line. It is required to draw a tangent to the circle ABC which will be perpendicular to the straight line PEF.

Construction:

(1) Let us take a point P on the line. Join O, P. 

(2)
Let us draw (EPO = (POB at the point O of the line OP. The line segment OB intersects the circle at the point B. After extending BO it intersects the circle at the point A. 

(3)
Let us draw two perpendiculars KL and MN at the points A and B of the line AB. The perpendicular lines KL and MN intersect EF at the points L and N respectively.

eq \o((,c) See construction-2 of chapter-7.1 in math textbook. Page-123
Answer to the question no. 5 
eq \o((,a) Given that,


(MLN = 85( and (LMN = 49(
Since MN || QP and LM is their intercept

( (QLM = (LMN = 49(
and (PLQ = 180(
Now,


(NLP
= (PLQ ( ((MLQ + (MLN)



= 180( ( (49( + 85()



= 180( ( 134(

(
(NLP
= 46( (Ans.)

eq \o((,b) 

[image: image31]
Let, MN || PQ and QM || PN. So, PQMN is a parallelogram. (LMN and parallelogram PQMN on same base MN and same parallel line MN and PQ. It is required to prove that ( region LMN = eq \f(1,2) (region MNPQ 

Construction : Draw MO || LN through the point M which cuts the extended PQ at the points O. 

Proof :  

	Step
	Justification

	
In quadrilateral MOLN 

(1)
MO || NL


MN || OL


So, MOLN is a parallelogram 
	[construction] 

	(2)
Parallelogram  MNPQ and MOLN both on same base MN and same parallel line MN and OP.


So, parallelogram MNPQ = Parallelogram MOLN. LM is the diagonal of MOLN parallelogram


( (LMN = eq \f(1,2) (Parallelogram MOLN)


( ( region LMN = eq \f(1,2) (Parallelogram MNPQ) (Proved)
	


eq \o((,c) 

[image: image32]
In, (LMN, (MLN = 90(, It is required to proved that,  

MN2 = LM2 + LN2
Construction : Draw LR ( MN from L.

Proof : In (LMR and (LMN


(LRM = (MLN = 90(

(LMR = (LMN

and 
rest of (MLR = (LNM

( 
(LMR and (LMN are equiangular 

(
 eq \f(LM,MN) = eq \f(MR,LM)
or, 
LM2 = MR.MN ............ (i)


Again, In (LNR and (LMN


(LRN = (MLN = 90(

(LNR = (LNM

and 
rest of (NLR = rest of (LMN

( 
(LNR and (LMN are equiangular.

(
 eq \f(LN,MN) = eq \f(NR,LN)
or, 
LN2 = NR.MN ............... (ii)


Adding equation (i) and (ii) We have,


LM2 + LN2
= MR.MN + NR.MN



= MN (MR + NR)



= MN.MN



= MN2

( MN2 
= LM2 + LN2 (Proved) 

Answer to the question no. 6
eq \o((,a) In (PQR, VQ and VR are the external bisectors of (Q and (R respectively. 

(
(QVR = 90( ( eq \f(1,2)(P

or,
75( = 90( ( eq \f(1,2)(P

or,
eq \f(1,2)(P = 90( ( 75(
or,
eq \f(1,2)(P = 15(
(
(P = 30( (Ans.)

eq \o((,b) See theorem-7 of chapter-8.3 in math textbook page-139.

eq \o((,c) Given that, VQ and VR are the bisectors of (Q and (R respectively, VQ and VR are the external bisectors (Q and (R respectively. It is required to prove that (QVR and (RUQ are supplementary. 

Proof :  

	Step
	Justification

	(1)
(PQR + (RQS = (PQS


or, 2(UQR + 2(RQV = 180(

or, (UQR + (RQV = 90(

( (UQV = 90(

Similarly (URV = 90(
	[( (PQS = 180(]

	(2)
In quadrilateral UQVR


(QUR + (QVR + (UQV + (URV = 360(

or, (QUR + (QVR + 90( + 90( = 360(

or, (QVR + (RUQ = 180(

( (QVR and (RUQ are supplementary. (Proved)
	


Answer to the question no. 7
eq \o((,a)  In (ABC, (B = 90(
and (ACB = ( is an acute angle.

L.H.S
= tan( = eq \f(AB,BC)
R.H.S
= eq \f(sin(,cos() = eq \f(\f(AB,AC),\f(BC,AC))  = EQ \F(AB,AC) ( eq \f(AC,BC) = eq \f(AB,BC)

( tan( = eq \f(sin(,cos() (Shown)
eq \o((,b) Given that,



cot4( ( cot2( = 1


or,
eq \f(cos4(,sin4() = 1 + cot2(

or,
eq \f(cos4(,sin4() = cosec2(

or,
eq \f(cos4(,sin4() = eq \f(1,sin2()

or,
cos4( = eq \f(sin4(,sin2()

or,
cos4( = sin2(

or,
cos4( = 1 ( cos2(

or,
cos4( + cos2( = 1


(
eq \f(1,sec4() + eq \f(1,sec2() = 1. (Proved).
eq \o((,c) Given that,


eq \r(3)sec2( ( eq \f(\r(3) + 1,cot() = eq \r(3) ( 1

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

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

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

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

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

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

or,
tan( = 1
or,
tan( = eq \f(1,\r(3))
or,
tan( = tan45(
or,
tan( = tan30(
(
( = 45(
(
( = 30(
( ( = 30(, 45( (Ans.)
Answer to the question no. 8
eq \o((,a) L.H.S
= eq \f(cosec(,sin() ( eq \f(cot(,tan()

= cosec(.cosec( ( cot(.cot(

= cosec2( ( cot2(

= 1 = R.H.S (Proved)

eq \o((,b) 

[image: image33]
Let, height of the tower be AB = h m and angle of depression of kilometer post at the point A is respectively (CEF = 60( and (DAE = 30(
CD = 1 kilometer = 1000 m

Let, BC = x m ( BD = CD ( BC = 1000 ( x

Here, (CAF = (ACB = 60( and (DAE = (ADB = 30(
From (ABC,


tan(ACB = eq \f(AB,BC)

or,
tan60( = eq \f(h,x)

or,
eq \r(3) = eq \f(h,x)

(
x = eq \f(h,\r(3)) ............ (i)

Again,  From (ABD,


tan(ADB = eq \f(AB,BD)

or,
tan30( = eq \f(h,1000 ( x)

or,
eq \f(1,\r(3)) = eq \f(h,1000 ( x)

or,  eq \r(3)h = 1000 ( x

or,
eq \r(3)h = 1000 ( eq \f(h,\r(3))

or,
eq \r(3)h + eq \f(h,\r(3)) = 1000


or,
eq \f(3h + h,\r(3)) = 1000


or,
4h = 1000eq \r(3)

or,
h = eq \f(1000\r(3),4)

or,
h = 250eq \r(3)

or, h
= 433.0127

( Height of the  tower is 433.03 meter. (approx.) (Ans.)

eq \o((,c) 

[image: image34]
Let, the height of the tower = h m

and distance of the tower from the far kilometer post = BD

Let BC = x m

( BD = (x + 1000) m

Now, from (ABD, we get

    tan(ADB =  eq \f(AB,BD)
or, tan30( =  eq \f(h,x + 1000)
or, x + 1000 =  eq \r(3)h ................. (i)

Again, from (ABC, we get

     tan (ACB =  eq \f(AB,BC)
or, tan60( =  eq \f(h,x)
or, h = x eq \r(3)
From equ. (i) we get

    x + 1000 = 3x

or, 2x = 1000

     x = 500

( distance of the tower from the far kilometer post 


= (x + 1000) m


= (500 + 1000) m


= (500 + 1000) m


= 1500 m (Ans.)
Answer to the question no. 9 
eq \o((,a) In (ABC, AB = AC = c and BC = a

Since, 
AD ( BC.

(
BD = CD = eq \f(1,2) BC = eq \f(1,2)a

In (ABD,    AB2 = AD2 + BD2

or,
AD2 = AB2 ( BD2

or,
AD2 = c2 ( eq \b(\f(a,2))\s\up5(2)

or,
AD2 = eq \f(4c2 ( a2,4)

(
AD = eq \f(\r(4c2 ( a2),2)
( R
= eq \f(1,2) ( BC ( AD


= eq \f(1,2) ( a ( eq \f(\r(4c2 ( a2),2) 

( R
= eq \f(a,4) eq \r(4c2 ( a2) (Shown)
eq \o((,b) Since, a = b = c

So, the triangle is equilateral 

Let,
a = b = c = x meter

(
R = eq \f(\r(3),4) x2 sq.m

Again, a, b, c i.e  the sides of triangle x increase 2 meter.

Then, R( = eq \f(\r(3),4) (x + 2)2
According to the question,


R( ( R = 4eq \r(3)

or,
eq \f(\r(3),4) (x + 2)2 ( eq \f(\r(3),4) x2 = 4eq \r(3) 


or,
(x + 2)2 ( x2 = 16


or,
x2 + 4x + 4 ( x2 = 16


or,
4x = 12


or,
x = 3

( R = eq \f(\r(3),4) (3)2 = eq \f(\r(3),4) .9 = eq \f(9\r(3),4) sq.m (Ans.) 

eq \o((,c) Given that,



a = 3 cm



b = 4 cm



c = 5 cm

Half perimeter of triangle (ABC,


S = eq \f(a + b + c,2) = eq \f(3 + 4 + 5,2) = 6 cm

( Area of (ABC
= eq \r(s (s ( a) (s ( b) (s ( c))

= eq \r(6(6 ( 3) (6 (4) (6 ( 5))

= eq \r(6 ( 3 ( 2 ( 1)

= 6 sq.cm

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


(
eq \f(1,2) ( a ( AD = 6


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



= eq \f(12,3)



= 4
Draw perpendicular line on extended BC

from the point E.
( EF = AD = 4 cm

Again, since ABCE is a parallelogram

( CE = AB = c = 5 cm

In right angle triangle CEF,


CE2 
= EF2 + CF2

or,
 CF2
= CE2 ( EF2



= 52 ( 42



= 9


(
CF
= 3

( BF = BC + CF = 3 + 3 = 6 cm

Again, In (BEF,


BE2
= EF2 + BF2

or,
e2
= 42 + 62



= 16 + 36




= 52


(
e
= eq \r(52)
( Perimeter of the triangle
= BC + CE + BE


= a + c + e


= 3 + 5 + eq \r(52)

= 15.21 cm (approx) (Ans.)

Answer to the question no. 10
eq \o((,a) See "Weighted mean" of chapter-17 in math textbook, Page-287.

eq \o((,b) Table for drawing ogive curve:

	Class Interval
	Frequency
	Cumulative Frequency

	45 ( 49
	1
	1

	50 ( 54
	3
	4

	55 ( 59
	11
	15

	60 ( 64
	22
	37

	65 ( 69
	8
	45

	70 ( 74
	5
	50


 Now, ogive curve has been drawn taking 1 square of graph paper as unit of higher limit of class interval along with x-axis and taking 2 squares of graph paper as unit of cumulative frequency along with y-axis. 

[image: image35]
eq \o((,c)Here, the minimum number value= 45

maximum value= 70


( Range = 0(70 − 45) + 1 = 26

Let class interval is 5, so number of class=  eq \f(26,5) = 5.2 ( 6
To determine mean in short-cut method, the table will be:

	Class Interval
	Mdi value, xi
	Tally
	Frequency, (i
	Step deviation ui =  eq \f(xi ( a,h)
	Frequency and class interval, (iui

	45 ( 49
	47
	|
	1
	(3
	(3

	50 ( 54
	52
	|||
	3
	(2
	(6

	55 ( 59
	57
	 eq \o(/,||||)  eq \o(/,||||) |
	11
	(1
	(11

	60 ( 64
	62(a
	 eq \o(/,||||)  eq \o(/,||||)  eq \o(/,||||)  eq \o(/,||||) ||
	22
	0
	0

	65 ( 69
	67
	 eq \o(/,||||) |||
	8
	1
	8

	70 ( 74
	72
	 eq \o(/,||||)
	5
	2
	10

	
	
	
	n = 50
	
	((iui = (2



(Mean,  eq \o(–,x) = a +  eq \f((fiui,n) h 


= 62 +  eq \f((2 ´ 5,50) = 62 (0.2

= 61.8(Ans.)

Answer to the question no. 11
eq \o((,a) The numbers used in the data of statistics are called variable. Such as: height of the students of a certain school.Variables are of two types: discrete variables and continuous variables.
The variables, whose values are only integers, are discrete variables.Such as: numbers of people, total upozilla of Bangladesh, total village of  Bangladesh, marks obtained by the students, wages of labor etc. are discrete variables.
The values of continuous variables may be any real numbers. Temperature, weight, height, age, time etc. are continuous variables
eq \o((,b) The cumulative frequency table of frequency distribution of the given data is : 

	Marks
	1-10
	11-20
	21-30
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	2
	5
	16
	12
	13
	20
	5
	4
	2
	1

	Cumulative frequency
	2
	7
	23
	35
	48
	68
	73
	77
	79
	80


Mode : In the given table,  the class which has the highest frequency is (51-60). So modal class is (51-60).
	We know,
Mode
= L + eq \f(f1,f1 + f2) ( h


= 51 + eq \f(7,7 + 15) ( 10
	Here,

L = 51

f1 = 20 ( 13 = 7

f2 = 20 ( 5 = 15

h = 10




= 51 + eq \f(70,22)


= 51 + 3.18


= 54.18 (Ans.)
Median : Here, total frequency, n = 80 and eq \f(n,2) = eq \f(80,2) = 40

i.e median is 40th term which lies in the class (41-50). So, median class is (41-50).
	We know,
Median
= L + eq \b(\f(n,2) ( Fc) ( eq \f(h,(m)

= 41 + (40 ( 35) ( eq \f(10,13)
	Here,

L = 41

Fc = 35

(m = 13

h = 10



= 41 + eq \f(50,13) = 41 + 3.846


= 44.846 (Ans.)
eq \o((,c) Table for drawing frequency polygon:
	Marks
	Class midpoint
	Frequency

	1-10
	5.5
	2

	11-20
	15.5
	5

	21-30
	25.5
	16

	31-40
	35.5
	12

	41-50
	45.5
	13

	51-60
	55.5
	20

	61-70
	65.5
	5

	71-80
	75.5
	4

	81-90
	85.5
	2

	91-100
	95.5
	1


Now, frequency polygon has been drawn taking 1 square of graph paper as  2 unit of class midpoint along with x-axis and taking 1 square of graph paper as unit of frequency along with y-axis. 

[image: image36]
39. Comilla Cadet College

Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Here, U = {x : x ( Z and x2 < 10}

Here x is whole numebr, therefore, If 

x = 0, x2 = 0 Which follows the condition

x = 1, x2 = 1 Which follows the condition

x = (1 , x2 = 1 Which follows the condition

x = 2 , x2 = 4 Which follows the condition

x = (2 , x2 = 4 Which follows the condition

x = 3 , x2 = 9 Which follows the condition

x = (3 , x2 = 9 Which follows the condition

x = 4 ,x2 = 16 Which does not follow the condition

x = (4 , x2 = 16 Which does not follow the condition

Therefore, U = {(3, (2, (1, 0, 1, 2, 3} (Ans.)

Given, A = {x : x, is natural factor 12}

The factors of 12 are = 1, 2, 3, 4, 6, 12

( A
= {x : x, is natural factor of 12} [the factor of A present in (]


= {1, 2, 3}

eq \o((,b) From 'a' A = {1, 2, 3}

Again, B = {x ( ( : x2 ( 3x + 2 = 0}

Now, x2 ( 3x + 2 = 0

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

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

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

( x = 1, 2

Since x ( (, So B = {1, 2}

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

A(
= U ( A


= {(3, (2, (1, 0, 1, 2, 3} ( {1, 2, 3} = {(3, (2, (1, 0}

B( 
= U ( B 


= {(3, (2, (1, 0,1, 2, 3} ( {1, 2} = {(3, (2, (1, 0, 3}

L.H.S.
= (A ( B)(

= U ( (A ( B)


= {(3, (2, (1, 0, 1, 2, 3} ( {1, 2, 3}


= {(3, (2, (1, 0}

R.H.S.
= A( ( B(

= {(3, (2, (1, 0} ( {(3, (2, (1, 0, 3}


= {(3, (2, (1, 0}

(A ( B)( = A( ( B( [Verified]
eq \o((,c) Given,



C
= {x : x ( Z and (1 ( x < 4}



= {0, 1, 2, 3}

C = {0, 1, 2, 3}

( P(C) = {{0}, {1}, {2}, {3}, {0, 1}, {0, 2}, {0, 3}, {1, 2}, 

{1, 3}, {2, 3}, {0, 1, 2}, {1, 2, 3}, {0, 2, 3}, 


{0, 1, 3}, {0, 1, 2, 3}, (}

Here, Number of elements of  P(C) = 16.

Number of elements of C = 4.

( Number of elements of  P(C) = 16 = 24
( So, if the Number of elements of C is n then the number of elements of P(C) supports 2n (Shown)
Answer to the question no. 2
eq \o((,a) According to the question, 



p2 + 1 = 5p


(
eq \f(p2 + 1,p) = 5


(
eq \f(p2,p) + eq \f(1,p) = 5


(
p + eq \f(1,p) = 5 (Shown)
eq \o((,b) From 'a'



p + eq \f(1,p) = 5


(
p ( eq \f(1,p)
= eq \r(\b(p + \f(1,p))\s\up5(2) ( 4.p.\f(1,p)) 




= eq \r((5)2 ( 4)



= eq \r(25 ( 4)



= eq \r(21)
Given expression,



p3 ( eq \f(1,p3)

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

= eq \b(\r(21))3 + 3. eq \r(21) [Putting p ( eq \f(1,p) = eq \r(21)]


= 21eq \r(21) + 3eq \r(21)

= 24eq \r(21) (Ans.)

eq \o((,c) Form
'b'


p + eq \f(1,p) = 5


p ( eq \f(1,p) = eq \r(21)
We have learnt from binomial expansion,

eq \b(p + \f(1,p))\s\up5(5) = p5 + 5.p4.eq \f(1,p) + 10.p3.eq \f(1,p2) + 10.p2.eq \f(1,p3) + 5p.eq \f(1,p4) + eq \f(1,p5)
(
eq \b(p + \f(1,p))\s\up5(5) = p5 + eq \f(1,p5) + 5eq \b(p3 + \f(1,p3)) + 10 eq \b(p + \f(1,p)) 

(
eq \b(p + \f(1,p))\s\up5(5) = p5 + eq \f(1,p5) + 5 eq \b\bc\{(\b(p + \f(1,p))\s\up5(3) ( 3.p.\f(1,p) \b(p + \f(1,p))) 

+ 10eq \b(p + \f(1,p))
(
(5)3 = p5 + eq \f(1,p5) + 5{(5)3 ( 3.5} + 10.5 
 eq \b\bc\[(\a\al(Putting the value, of p +  = 5))

(
3125 = p5 + eq \f(1,p5) + 5(125 ( 15) + 50

(
3125 = p5 + eq \f(1,p5) + 550 + 50

(
p5 + eq \f(1,p5) = 3125 ( 600

(
p5 + eq \f(1,p5) = 2525 (Proved)

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


In a series, the general term is (2n + 1), (n ( ()

If n = 1 then, the 1st term of the series = 3

If n = 2 then, the 2nd term of the series = 5

If n = 3 then, the 3rd term of the series = 7

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


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

(
The series = 3 + 5 + 7 + ...... + (2n + 1)

eq \o((,b) From 'a'

The series is 3 + 5 + 7 + ...... + n

Where, 1st term a = 3 and common interval, d = 5 ( 3 = 2

Let, nth term of the series is 169.
( nth term of the series is = a + (n ( 1)d

( According to the question,




a + (n ( 1)d = 169


or, 3 + (n ( 1) ( 2 = 169


or,
(n ( 1) ( 2 = 169 ( 3

or,
(n ( 1) ( 2 = 166

or,
(n ( 1) = 83 [dividing by 2]


or,
n = 83 + 1


or,
n = 84
( 84th term of the series is 169 (Ans.)

eq \o((,c) Here, 1st term, a = 3
and common ratio, r = 2, r > 1 

( The new series 
= 3 + 3.22(1 + 3.23(1 + 3.24(1 + .......


= 3 + 6 + 12 + 24 + .......

We know, s10
= eq \f(a(r10 ( 1),r (  1)

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

=  eq \f(3 (1024 – 1),1) 

= 3069 (Ans.)
Answer to the question no. 4
eq \o((,a)

[image: image37]
eq \o((,b) Given, In (DEF, Bisectors of (E and (F meets at the point P. EP and FP are respectively bisectors of (DEF and (DFE. It is required to prove that, (EPF = 90( + eq \f(1,2) (D

Proof :

	Step
	Justification

	(1)
In (DEF


(D + (E + (F = 180(

or, eq \f(1,2) (D + eq \f(1,2) (E + eq \f(1,2) (F = 90(
or, eq \f(1,2) (E + eq \f(1,2) (F = 90( ( eq \f(1,2) (D ......(i)
	[( The sum of the three angles of a triangle is equal to two right angles]

[Dividing by2]

	(2)
In (PEF,


(EPF + (PEF + (PFE = 180(

or, (EPF + eq \f(1,2)(E + eq \f(1,2)(F = 180(

or, (EPF + 90( ( eq \f(1,2)(D = 180(

or, (EPF = 180( ( 90( + eq \f(1,2) (D


( EPF = 90( + eq \f(1,2)(D (proved). 
d

	[( PE and PF are respectively bisectors of (E and (F

 [From (i)]


eq \o((,c) General Enunciation: If the internal and external bisectors of the angles (E and (F of (DEF meet at P and Q respectively, prove that E, P, F, Q are concyclic.
Particular Enunciation: From (DEF, the bisectors of the angles (E and (F are EP and FP respectively, and they intersect each other at the point P. Two exterior angles (MEF and (NFE have been constructed by extending DE and DF to M and N respectively. The bisectors of (MEF and (NFE, that is, the exterior bisectors of (E and (F are EQ and FQ respectively. EQ and FQ intersect each other at the point Q. It is required to prove that the points E, P, F, Q are concyclic.


Proof:     Steps
Justification
(1) 
(DEF + (MEF = 2 right angles
[adjacent angles on a




straight line]


or, 

(DEF +

(MEF = 1 right angle
 [Dividing both 



sides by 2]


or, (PEF + (QEF = 1 right angle


[( EP is the bisector of (DEF (
[image: image38.wmf]2

1

(DEF = (PEF and EQ is the bisector of (MEF (
[image: image39.wmf]2

1

(MEF = (QEF]


or, (PEQ = 1 right angle ... ... ... (i)
  


Similarly, (PFQ = 1 right angle... ... ... (ii)

(2)
By adding the equations (i) and (ii), we get


(PEQ + (PFQ = 2 right angles


(From the quadrilateral EPFQ,

       (PEQ + (PFQ = 2 right angles.


So, two opposite angles of the quadrilateral EPFQ, (PEQ and (PFQ are supplementary angles to each other.


So, the points E, P, F, Q are concyclic. (Proved)

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

[image: image40]
eq \o((,b) See construction 5, chapter 8.5, page-147 of your text book. 

eq \o((,c) It is required to draw two tangents to a circle such as the angle between them is 60°.


[image: image41]
Particular Enunciation: Let, ABD be a circle with centre O. It is required to draw two tangents to the circle ABD such as the angle between them will equal to 60°.
Construction:

(1)
Let us take the radius OA and draw the angle (AOB = 120°. 

(2)
Let us draw two perpendicular lines on the line OB and OA at the points B and A respectively.

Then, AC and BC will be the required tangents of whose included angle (ACB = 60°.

Answer to the question no. 6
eq \o((,a) See theorem 1, chapter-15, page 245 of your text book. 

eq \o((,b) 

[image: image42]
Let, PQR is a right angled triangle where (Q = 1 right angle, PR = b, QR = a, PQ = c.

We need to prove that, PR2 = PQ2 + QR2
i.e. b2 = c2 + a2
Construction : Extend QR up to D so that RD = PQ = c. Draw from D the perpendicular line DE to the line segment QD so that DE = QR = a. 

Join P,E and R,E.

Proof :

	Step
	Justification

	Now, In triangle QPR and DRE

i.
QR = DE = a, QP = RD = c


And included (RQP = included (RDE


( (QRP ( (DRE


( PR = RE = b 


and (RPQ = (ERD
	[by construction]

[(RQP = 1 right angle (RDE]

	ii.
Since PQ ( QD and ED ( QD.


( PQ || ED


( PQDE is a trapezium


Again, (QRP + (RPQ = 1 right angle

(  (QRP + (ERD = 1 right angle

But (PRQ + (PRE + (ERD = 2 right angle

or, (PRE + 1 right angle = 2 right anagle

( (PRE = 1 right angle.


	

	iii.
But, Area of the trapezium PQDE = Area of triangle PQR + Area of the triangle PRE + Area of the triangle ERD

( eq \f(1,2) ( QD (PQ + DE) = eq \f(1,2) ( PQ ( QR + eq \f(1,2) ( PR ( RE + eq \f(1,2) ( RD ( DE


or, eq \f(1,2) (QR + RD) (PQ + DE) = eq \f(1,2). PQ.QR + eq \f(1,2).PR.RE + eq \f(1,2).RD.DE


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


or, eq \f(1,2) (a + c)2 = eq \f(1,2) ca + eq \f(1,2)b2 + eq \f(1,2)ca


or, eq \f(1,2) (a2 + 2ac + c2) = eq \f(1,2) b2 + ca

or, eq \f(1,2)a2 + ac + eq \f(1,2) c2 = eq \f(1,2)b2 + ca


or, eq \f(1,2)b2 + ca (  ca = eq \f(1,2)a2 + eq \f(1,2)c2

or, eq \f(1,2)b2 = eq \f(1,2)a2 + eq \f(1,2)c2

or, b2 = a2 + c2

( PR2 = PQ2 + QR2 (Proved).
	


eq \o((,c) 

[image: image43]

Proposition: In triangle PQR, PQ > PR and E is mid-point of QR. It is required to prove that, 


PQ2 + PR2 = 2(PE2 + QE2)


construction: Draw from P the perpendicular line PC to the line QR.


	Proof : Steps 
	Justification

	(1)
In triangle PEC, (PCE = 90( and hypotenuse is PE.


( PE2 = PC2 + EC2  
	[Pythagoras theorem]

	(2)
In triangle PQC, (PCQ = 90( and hypotenuse is PQ.

( PQ2 = PC2 + QC2 



= PC2 + (QE + EC)2 


= PC2 + QE2 + 2QE.EC + EC2 


= PC2 + EC2 + QE2 + 2QE.EC
	[Pythagoras theorem]



	( PQ2 = PE2 + QE2 + 2QE.EC 
	[From (1)]

	(3)
In triangle PRC, ( PCR = 90( and hypotenuse is PR. 

( PR2 = PC2 + CR2 



= PC2 + (ER − EC)2 


= PC2 + ER2 − 2.ER.EC + EC2 


= PC2 + EC2 + ER2 − 2ER.EC


= PE2 + ER2 − 2ER.EC


PR2 = PE2 + QE2 − 2QE.EC 
	[From (1)]

	(4)
Adding step (2) & (3) we get, 

 
PQ2 + PR2 


= PE2 + QE2 + 2QE.EC + PE2 + QE2 − 2QE.EC


= 2PE2 + 2QE2 


= 2(PE2 + QE2)

( PQ2 + PR2 = 2(PE2 + QE2) (Proved)


Answer to the question no. 7
eq \o((,a) In right angled (ABC, (C = 90( & tanB =  eq \r(3)  

According to Pythagoras theorem,

AB2 = AC2 + BC2
or, AB2 = ( eq \r(3) )2 + 12 = 3 + 1 = 4

( AB = 2 (Ans.)

eq \o((,b) Given, tanB =  eq \r(3) 

or, tanB = tan60(

( B = 60(
Since C = 90( ( A = 30(
L.H.S =  eq \f(cotA + tanB,cotB + tanA) =  eq \f(cot30( + tan60(,cot60( + tan30() 

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

R.H.S = cotA . tanB = cot30(.tan60(


=  eq \r(3) . eq \r(3) = 3



= L.H.S

(  eq \f(cotA + tanB,cotB + tanA) = cotA.tanB (Proved)

eq \o((,c) Given, (B = p + q ............. (i)

(A = p ( q ............. (ii)

Adding (i) & (ii),

(B + (A = p + q + p – q 

or, 60( + 30( = 2p [From 'b']

or, 2p = 90(
or, p = 45(
Subtracting (ii) from (i), (B ( (A = p + q ( p + q

or, 60( ( 30( = 2q

or, 30( = 2q

(    p = 45( and q = 15( (Ans.)
Answer to the question no. 8
eq \o((,a) Given,


Length of the rectangle = 12m


Breadth of the rectangle = 9m

( Area of the rectangle
= length ( breadth


= 12 ( 9


= 108m2 (Ans.)
eq \o((,b) From the figure (ABD,


BD2
= AB2 + AD2


= (12)2 + (9)2


= 144 + 81



= 225


( BD
= eq \r(225)



= 15 m.

( Radius of the circle is
= eq \f(BD,2)

= eq \f(15,2) m


= 7.5 m

( The circumference of the circle
= 2( ( eq \f(BD,2)

= 2( ( 7.5


= 2 ( 3.14 ( 7.5


= 47.1m (Ans.) 

eq \o((,c) The area of the circle
= ( ( eq \b(\f(BD,2))\s\up5(2)


= 3.14 ( (7.5)2


= 176.63 m2
From 'a',

The area of the rectangle = 108 m2
The area of the not occupied part is
= (176.63 ( 108) m2

= 68.63 m2
As, the cost of planting grass per sq.m is Tk 45

Therefore, the total cost
= Tk (68.63 ( 45)


= Tk 3088.35 (Ans.)

Answer to the question no. 9
eq \o((,a)  Let, AB is the tree which is a broken by a storm at point D & it makes 60( angle with the other part. Then the broken part touches the ground at C which is 24 m away from its foot B.

A ladder of height 8m is leaned at point of the tree making an angle of 60( with the ground.

eq \o((,b) 
From the figure of 'a' 


BC = 24m & (BDC = 60( & AD = CD


( full height of the tree, AB = (AD + BD)



= (CD + BD) [( AD = CD]


Now in (BCD, tan(BDC =  eq \f(BC,BD) 

or,
tan60( =  eq \f(24,BD) 

or,
 eq \r(3) =  eq \f(24,BD) 

or,
BD =  eq \f(24,) 


or,
BD =  eq \f(8. eq \r(3) , eq \r(3) ) 


(
BD = 8 eq \r(3) 

Again, sin(BDC =  eq \f(BC,CD) 

or,
sin60( =  eq \f(24,CD) 

or,
 eq \f(\r(3),2) =  eq \f(24,CD) 

or,
CD =  eq \f(48,) 


or,
CD =  eq \f(16. eq \r(3) , eq \r(3) ) 


(
CD = 16 eq \r(3) 

(
Whole height of the tree AB = (BD + CD) m




= (8 eq \r(3) + 16 eq \r(3) ) m




= 24 eq \r(3)  m




= 41.569 m  (approx) (Ans.)
eq \o((,c)
From 'b',


height of the tree standing on ground, BD = 8 eq \r(3) m


again, (BEF = 60( & EF = 8 m


The ladder of height 8m is leaned against the tree at point F.


( length of the leaned part, FD = (BD ( BF) m. 


Now, (BEF,



sin(BEF =  eq \f(BF,EF) 

or,
sin60( =  eq \f(BF,8) 

or,
 eq \f(\r(3),2) =  eq \f(BF,8) 


or, 
BF =  eq \f(8,2) 


(
BF = 4 eq \r(3) 

(
FD = (BD ( BF) m. = (8 eq \r(3)  ( 4 eq \r(3) ) m.




= 4 eq \r(3)  m.




= 6.928 m. (approx) (Ans.)

Answer to the question no. 10
eq \o((,a) The law of finding median is L + eq \b(\f(n,2) ( Fc) ( eq \f(h,fm)
Where,


L = The lower limit of the median class


n = The frequency


Fc = Cumulative frequency


fm = The frequency of median class


h = common interval 

The law of finding mode is L + eq \f(f1,f1 + f2) ( h

Where,


L = 
Lower limit of mode class

f1 = Frequency of mode class ( frequency of the class previous of mode

f2 =
Frequency of mode class ( frequency of the next of mode class

h = 
Class interval 

eq \o((,b) To determine the arithmetic mean a table is given below: (Class interval, h = 10)
	Class interval
	Mid value xi
	Frequency f
	Step deviation
 u​i= eq \f(xi ( a,h)
	Product of frequency and step deviation, fiui

	31(40
	35.5
	4
	( 3
	(12

	41(50
	45.5
	10
	( 2
	( 20

	51(60
	55.5
	18
	( 1
	( 18

	61(70
	65.5(a
	23
	0
	0

	71(80
	75.5
	13
	1
	13

	81(90
	85.5
	9
	2
	18

	91(100
	95.5
	3
	3
	9

	
	
	n = 80
	
	(fiui = (10


( Arithmetic mean, eq \o((,x)
= a + eq \f((fiui,n) ( h


= 65.5 + eq \f((( 10),80) ( 10


= 64.25 (Ans.)

eq \o((,c) Table for drawing ogive curve:  
	Class interval
	Frequency
	Cumulative frequency

	31 ( 40
	4
	4

	41 ( 50
	10
	14

	51 ( 60
	18
	32

	61 ( 70
	23
	55

	71 ( 80
	13
	68

	81 ( 90
	9
	77

	91 ( 100
	3
	80

	
	n = 80
	


Now, ogive curve has been drawn taking 2 squares of graph paper as unit of higher limit of class interval along with x-axis and taking 2 squares of graph paper as unit of cumulative frequency along with y-axis. 

[image: image44]
Fig: Ogive curve

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


The minimum weight = 40


The maximum weight = 63

(Range = (63 ( 40) + 1 = 24

Let class interval is 5, so the number of class = eq \f(24,5) = 4.8 ( 5

( The frequency table is:

	Class interval
	Tally
	Frequency

	40(44
	|||
	3

	45(49
	 eq \o(/,||||) |
	6

	50(54
	 eq \o(/,||||) ||||
	9

	55(59
	 eq \o(/,||||)
	5

	60(64
	||
	2


eq \o((,b) To determine the median of frequency table is given below:

	Class interval
	Frequency
	Cumulative frequency

	40 ( 44
	3
	3

	45 ( 49
	6
	9

	50 ( 54
	9
	18

	55 ( 59
	5
	23

	60 ( 64
	2
	25

	
	n = 25
	


Here, n = 25 ( eq \f(n ,2) = eq \f(25,2) = 12.5, 

So, the median class is (50 ( 54).
Here,
L = 50


Fc = 9


fm = 9


h = 5

( Median
= L + eq \b(\f(n,2) ( Fc) ( eq \f(h,fm)

= 50 + (12.5 ( 9) ( eq \f(5,9)

= 51.94 (approx.) (Ans.)

eq \o((,c) To determine the mean and mode of weight of the cadets a frequency table is (Class interval, h = 5):
	Class interval
	Mid value xi
	Frequency f
	Step deviation 
u​i = eq \f(xi ( a,h)
	Product of frequency and step deviation, fiui

	40(44
	42
	3
	( 2
	( 6

	45(49
	47
	6
	( 1
	( 6

	50(54
	52(a
	9
	0
	0

	55(59
	57
	5
	1
	5

	60(64
	62
	2
	2
	4

	
	
	n = 25
	
	(fiui = (3


( Mean, eq \o((,x)
= a + eq \f((fiui,n) ( h


= 52 + eq \f((( 3),25) ( 5

= 51.4

Here, 9 is the maximum number of frequency

So, the mode class is (50(54)

(
L = 50


f1 = 9 ( 6 = 3


f2 = 9 ( 5 = 4

( Mode
= L + eq \f(f1,f1 + f2) ( h



= 50 + eq \f(3,3 + 4) ( 5



= 52.14 (approx.)

Ans :
Mean = 51.4


and Mode = 52.14 (approx.)

40. Feni Girls' Cadet College

Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) O = {x ( ( : x2 > 5 and x2 < 130}


If x = 1 then, x2 = 1(( 5 and x2 = 1 < 130


If x = 2 then, x2 = 4(( 5 and x2 = 4 < 130


If x = 3 then, x2 = 9(> 5 and x2 = 9 < 130


If x = 4 then, x2 = 16 > 5 and x2 = 16 < 130


If x = 5 then, x2 = 25 > 5 and x2 = 25 < 130


If x = 6 then, x2 = 36 > 5 and x2 = 36 < 130


If x = 7 then, x2 = 49 > 5 and x2 = 49 < 130


If x = 8 then, x2 = 64 > 5 and x2 = 64 < 130


If x = 9 then, x2 = 81 > 5 and x2 = 81 < 130


If x = 10 then, x2 = 100 > 5 and x2 = 100 < 130


Here, U = {x : x ( ( and x ( 10}


( O = {3, 4, 5, 6, 7, 8, 9, 10} (Ans.)

eq \o((,b)
From ‘a’ we get, 
    O = {3, 4, 5, 6, 7, 8, 9, 10}

     M = {x ( ( : x is odd number where 1 ( x ( 9}

( M = {1, 3, 5, 7, 9}

    N = {x ( ( : x is even number and 1 ( x ( 8}

( N = {2, 4, 6, 8}

    (M ( O)C = U \ (M ( O)

Now, U = {x : x ( ( and x ( 10}

( U = {1, 2, 3, 5, 6, 7, 8, 9, 10}

( M ( O = {1, 3, 5, 7, 9} ( {3, 4, 5, 6, 7, 8, 9, 10}


= {3, 5, 7, 9}

( U \ (M ( C) = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} \ {3, 5, 7, 9}


= {1, 2, 4, 6, 8, 10} (Ans.)
( M ( N = {1, 3, 5, 7, 9} ( {2, 4, 6, 8}


= (


(  (M ( N) ( O = ( ( {3, 4, 5, 6, 7, 8, 9, 10}



= {3, 4, 5, 6, 7, 8, 9, 10} (Ans.)
eq \o((,c) Here, M = {1, 3, 5, 7, 9}


N = {2, 4, 6, 8}


U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}


(   M ( N = {1, 3, 5, 7, 9} ( {2, 4, 6, 8}



 = {1, 2, 3, 4, 5, 6, 7, 8, 9}

L.H.S = (M ( N)(

= U \ (M ( N)


= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} \ {1, 2, 3, 4, 5, 6, 7, 8, 9}


= {10}

Now, M( = U \ M


= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} \ {1, 3, 5, 7, 9}


= {2, 4, 6, 8, 10}

( N( = U \ N


= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} \ {2, 4, 6, 8}


= {1, 3, 5, 7, 9, 10}

R.H.S = M( ( N( = {2, 4, 6, 8, 10} ( {1, 3, 5, 7, 9, 10}


= {10}

( L.H.S = R.H.S (Proved)
Answer to the question no. 2
eq \o((,a) Let, the unit place digit of the number = x

( Tens place digit of the number = 9 ( x

( The number = 10(9 ( x) + x = 90 ( 10x + x = 90 ( 9x

( If they interchanging their place then the number 




= 10x + (9 ( x)




= 10x + 9 ( x




= 9x + 9 (Ans.)
eq \o((,b) According to question, 90 ( 9x = (9x + 9) ( 9

or,
( 9x ( 9x = 9 ( 9 ( 90
or,
( 18x = ( 90
or,
x =  eq \f(( 90,( 18) 
(
x = 5

( The required number = 90 ( 9x




= 90 ( 9.5




= 90 ( 45 = 45 (Ans.)
eq \o((,c) From ‘b’ we get, unit place digit = 5

( Tens place digit = 9 ( 5 = 4

( Length of the rectangle, AD = 5 cm

( Length of diagonal of the rectangle,

AC  =  eq \r(AD2 + CD2)   [Pythagoras theorem]


=  eq \r(52 + 42) 

=  eq \r(25 + 16)  =  eq \r(41)  = 6.40 cm

( Length of diagonal of the rectangle =  eq \r(41)  = 6.40 cm (Ans.)
( Length of sides of the square =  eq \r(41)  cm

( Length of diagonal of the square =  eq \r(2) ( length of side




= ( eq \r(2) (  eq \r(41) ) cm





=  eq \r(41 ( 2)  



=  eq \r(82)  cm (Ans.)
Answer to the question no. 3
eq \o((,a) First term of the geometric series = a

common ratio = r

( n th term = arn(1
( 5th term = ar5(1 = ar4
( 10th term = ar10(1 = ar9
According to condition, ar4 =  eq \f(1,3)  ... ... ... ... (i)



ar9 =  eq \f(1,729)  ... ... ... ... (ii) (Ans.)
eq \o((,b) Dividing (ii) by (i) we get,  eq \f(ar9,ar4)  =  eq \f(\f(1,729),\f(1,3))


or, r5 =  eq \f(3,729)


or, r5 =  eq \f(1,243)


or, r5 =  eq \b(\f(1,3))5


( r =  eq \f(1,3)
Putting the value of r in equation (i), ar4 =  eq \f(1,3) 
or, a eq \b(\f(1,3))4 =  eq \f(1,3)
or, a  eq \b(\f(1,3))3 = 1

or, a  eq \f(1,27) = 1

or, a = 27

( 14th term = ar13


= 27 eq \b(\f(1,3))13


= 27 (  eq \f(1,27)

 eq \b(\f(1,3))10


=  eq \f(1,59049) (Ans.) 
eq \o((,c) a = 27, and r =  eq \f(1,3)

( First term of the series = 27


( 2nd term = ar = 27 (  eq \f(1,3) = 9


3rd term = ar2 = 27 (  eq \b(\f(1,3))2 = 3 


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


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

( Required series = 27 + 9 + 3 + ........................ (Ans.)

We know, sum of n terms of a geometric series

Sn =  eq \f(a(1 ( rn),1 ( r)   [r < 1]

( S12 =  eq \f(27 \b\bc\{(1 ( \b(\f(1,3))12),1 (\f(1,3))

= 1 ( \f(1,531441)) eq \f(27  ,\f(3 ( 1,3))
 =  eq \f(27 ( \f(531441 ( 1,531441),\f(2,3))

=  eq \f(27 ( \f(531440,531441) ( 3,2) = 40.5 (Ans.) 
Answer to the question no. 4
eq \o((,a) Two data to construct a triangle :


1. Two sides and their included angle. 

2. Two angles and their adjacent side. 
eq \o((,b) Given, In (PQR, Bisectors of (Q and (R meets at the point O. QO and RO are respectively bisectors of (PQR and (PRQ. It is required to prove that,

(QOR = 90° +  eq \f(1,2) (P.
	Proof:                Steps
	Justification


(1) In (PQR

(P + (Q + (R = 180°
 eq \b\bc\[(\a\al((The sum of the three angles of   a, triangle is equal to two right angles))
or, eq \f(1,2) (P + eq \f(1,2) (Q + eq \f(1,2) (R = 90°   
[Dividing both sides by 2]

( eq \f(1,2) (Q + eq \f(1,2) (R = 90° – eq \f(1,2) (P ... ... ... ... (i)

(2) In  (QOR

(QOR + (OQR + (ORQ = 180°

or, (QOR + eq \f(1,2) (Q + eq \f(1,2) (R = 180° 
 eq \b\bc\[(\a\al((QO and RO are respectively, bisectors of (Q and (R))
or, (QOR + 90° – eq \f(1,2) (P = 180°
[from (i)]

or, (QOR = 180° – 90° + eq \f(1,2) (P

( (QOR = (90° + eq \f(1,2) (P (Proved)
eq \o((,c) Similar to theorem 15, chapter 6.3 of your textbook. Page 117. 
Answer to the question no. 5
eq \o((,a)



[image: image45]

[image: image46]

Given, parallel sides of a trapezium is a = 6 cm and b = 4 cm where a > b and angled adjacent to longer side a = 6 cm are angled (x = 60( and (y = 50(.

eq \o((,b)



[image: image47]
Step of construction:

(1)
From AX, the line segment AB = a = 6 cm is taken.
(2)
At A of the line segment AB, angle (BAY = (x = 60( is constructed and at B, angle (ABZ = (y = 50( is constructed.
(3)
From AB, the line segment AE = b = 4 cm is taken.
(4)
Now at E, EC || AD is constructed which cuts BZ at C.
(5)
Now CD || BA is constructed. The line segment CD intersects the ray AY at D.

Then ABCD is the required trapezium.
eq \o((,c)
 SHAPE  \* MERGEFORMAT 



Let, AF = h = distance between two parallel sides of the trapezium.

Here, AB = CE = 4 cm

( ED = CD ( CE = 6 cm ( 4 cm = 2 cm

Let, EF = m


FD = n

Now, from right angled (AEF and (AFD we get,

    tan60( =  eq \f(AF,EF) 
or, tan60( =  eq \f(h,m) 
or, m =  eq \f(h,tan60()  ... ... ... ... (i)


tan50( =  eq \f(AF,FD) 
or, tan50( =  eq \f(h,n) 
( n =  eq \f(h,tan50()  ... ... ... ... (ii)

From (i) + (ii), m + n =  eq \f(h,tan60()  +  eq \f(h,tan50() 
or, 2 = h  eq \b(\f(1,tan60() + \f(1,tan50()) 
or, 2 = h eq \b(\f(tan 50( + tan 60(,tan 60( . tan50()) 
or, h = 2 (  eq \f(tan60( . tan50(,tan 50( + tan 60() 
( h = 1.412 cm

Given, length of parallel sides, CD = a = 6 cm



      and   AB = b = 4 cm



      and height, AF = h = 1.412 cm

( Area of the trapezium =  eq \f(1,2) (a + b) ( h



=  eq \b\bc\{(\f(1,2) (6 + 4) ( 1.412)  cm2


=  eq \b(\f(1,2) ( 10 ( 1.412)  cm2


= (5 ( 1.412) cm2


= 7.05 cm2
Answer to the question no. 6
eq \o((,a) Angle in a circle: If the vertex of an angle is a point of a circle and each side of the angle contains a point of the circle, the angle is said to be an angle in the circle. 

Angle at the centre: The angle with vertex at the centre of the circle is called an angle at the centre. 

eq \o((,b)
See theorem 7, chapter 8.3 of your textbook. Page 139. 

eq \o((,c)Particular enunciation: Let, ABCD is a quadrilateral inscribed in a circle with centre O. The diagonals AC and BD intersect at the point E in the circle.

Join A, O; B, O; C, O and D, O. It is required to prove that, (AOB + (COD = 2(AEB.

	Prove: Steps
	Justification

	(1)
In (AED- the exterior (AEB = interior ((ADE + (EAD)   

That is, (AEB = (ADB + (CAD   
	[The exterior angle of a triangle is equal to sum of two opposite interior angles. ]

	(2)
Again, standing on the same arc AB the angle at the circumference is (ADB and the angle at the centre is (AOB.


( (AOB = 2(ADB
	

	(3)
Again, standing on the same arc CD the angle at the circumference is (CAD and the angle at the centre is (COD.

( (COD = 2(CAD
	

	(4)
( (AOB + (COD = 2(ADB + 2(CAD 



= 2((ADB + (CAD) 



= 2(AEB
	[from step-1 ]



( (AOB + (COD = 2(AEB (Proved)

Answer to the question no. 7
eq \o((,a) Given, sinA =  eq \f(4,5) 

We know, sin2A + cos2A = 1


Since A is an acute angle

( cosA =  eq \r(1 ( sin2A) 


=  eq \r(1 ( \f(16,25)) 


=  eq \r(\f(25 ( 16,25)) 


=  eq \r(\f(9,25))  =  eq \f(3,5) 

( tanA =  eq \f(sinA,cosA)  



=  eq \f(, eq \f(3,5) ) 
 =  eq \b(\f(4,5) ( \f(5,3))  =  eq \f(4,3)  (Ans.)
eq \o((,b) Given, 2 cos(A + C) = 1 = 2 sin(A ( C)


( 
2 cos (A + C) = 1 ... ... ... ... (i)



2 sin (A ( C) = 1 ... ... ... ... (ii)

From (i), 2 cos (A + C) = 1

or,
cos (A + C) =  eq \f(1,2) 
or,
cos (A + C) = cos 60(
(
A + C = 60( ... ... ... ... (iii)

From (ii), 2 sin (A ( C) = 1

or,
sin (A ( C) =  eq \f(1,2) 
or,
sin (A ( C) = sin 30(
(
A ( C = 30( ... ... ... ... (iv)

From (iii) + (iv) we get,


A + C + A ( C = 60( + 30(
or,
2A = 90(
or,
A =  eq \f(90(,2) 
(
A = 45(
Putting the value of A in (iii) we get, A + C = 60(
or,
45( + C = 60(
or,
C = 60( ( 45(
(
C = 15(  (Ans.)
eq \o((,c) Given, 7 sin2A + 3 cos2A = 4

or,
 eq \f(7 sin2A,cos2A)  +  eq \f(3 cos2A,cos2A)  =  eq \f(4,cos2A)   [dividing by cos2A]
or,
7 tan2A + 3 = 4 sec2A
or,
7 tan2A ( 4 sec2A + 3 = 0
or,
7 tan2A ( 4(tan2A + 1) + 3 = 0
or,
7 tan2A ( 4 tan2A ( 4 + 3 = 0
or,
3 tan2A ( 1 = 0
or,
3 tan2A = 1
or,
tan2A =  eq \f(1,3) 
or,
tanA =  eq \f(1,\r(3))  (Shown)
Answer to the question no. 8
eq \o((,a)

[image: image49]

Let, width of the river, AB = x metres, the angle of elevation of the tree BC = 150 metres at point A is (CAB = 30( and position of the boat on the opposite bank is at the point D. AD = y metres and BD = 15 metres.

eq \o((,b) From (ABC,

tan (CAB =   eq \f(BC,AB)                   

or, tan 30( =  eq \f(150,x)
or,   eq \f(1,\r(3)) =  eq \f(150,x)    [( tan30( =  eq \f(1,\r(3))]

or, x = 150 eq \r(3)
( x = 259.808 (approx.)
( Width of the river = 259.808 metre (approx.) (Ans.)
eq \o((,c)
From (ABD,

According to Pythagoras theorem, 

AD2 = AB2 + BD2
( AD =  eq \r((150\r(3))2 + 152)

=  eq \r(67500 + 225) 

= 260.240 metre
( The distance from the starting point to the landing point is 260 metre. (Ans.)
Answer to the question no. 9
eq \o((,a)
From figure,


Length of diagonal of the rectangle, AC =  eq \r(AB2 + BC2)   




[Pythagoras theorem]



=  eq \r(102 + 402) 



=  eq \r(100 + 1600) 



= 41.23 cm (Ans.)
eq \o((,b) Here, length of the rectangle, BC = 40 cm

and width, AB = 10 cm

( Area of the rectangle = length ( width


= BC ( AB



= (40 ( 10) cm2


= 400 cm2
Now, in case of Isosceles triangle AED, (EAD = 65(


Draw EF ( AD where, EF = h = height of the triangle

( sin65( =  eq \f(h,AE) 

Here,


( h = sin65( ( AE

AE = 40 cm


        = 0.906 ( 40


        = 36.25 cm

( Area of the triangle =  eq \f(1,2)  ( AD ( h



=  eq \f(1,2)  ( 40 ( 36.25 



= 725 cm2
( Area of the whole region = (400 + 725) cm2 = 1125 cm2 (Ans.)
eq \o((,c)
Here, AE = AD = 40 cm


(EAD = 65(
From ‘b’ we get, EF = 36.25 cm

Now, from (AEF, cos 65( =  eq \f(AF,AE) 
( AF = cos 65( ( AE


= 0.42 ( 40


= 16.90

( FD = AD ( AF = 40 ( 16.90 = 23.10

( From right angled (EFD,

ED =  eq \r(EF2 + FD2)  =  eq \r((36.25)2 + (23.10)2) 

= 42.98 cm

( Perimeter of the triangle = AE + AD + ED = 40 + 40 + 42.98





= 122.98 cm (Ans.)
Answer to the question no. 10
eq \o((,a) Here, highest mark = 100

and lowest mark = 69

( Range = (100 ( 69) + 1 = 32

Considering 5 as class interval, number of classes =  eq \f(32,5) = 6.4

i.e. 7

Frequency table: 

	Class interval
	Tally
	Frequency (i
	Mid value xi
	ui =  eq \f(xi ( a,h)
	(iui

	66 ( 70
	||
	2
	68
	(3
	(6

	71 ( 75
	
	0
	73
	(2
	0

	76 ( 80
	 eq \o(/,||||) ||
	7
	78
	(1
	(7

	81 ( 85
	 eq \o(/,||||)  eq \o(/,||||)
	10
	83 (a)
	0
	0

	86 ( 90
	 eq \o(/,||||) ||
	7
	88
	1
	7

	91 ( 95
	 eq \o(/,||||)  eq \o(/,||||) |||
	13
	93
	2
	26

	96 ( 100
	 eq \o(/,||||)  eq \o(/,||||) |
	11
	98
	3
	33

	
	
	n = 50
	
	
	((iui = 53


eq \o((,b) We know, Mean = a +  eq \f(((iui,n) ( h

Here, a = 83, h = 5, n = 50 and ((iui = 53
( Mean = 83 +  eq \f(53,50) ( 5


= 88.3 (Ans.) 

eq \o((,c) Now, frequency polygon has been drawn taking 1 square of graph paper as unit of class midpoint along with x-axis and taking 1 square of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 50.

[image: image50]
Answer to the question no. 11
eq \o((,a) The given data is organized and it is in tabular form. 

In class of distribution, frequency indicate the number of occurrences of data in particular classes. 
eq \o((,b) Table for determining median and mode:

	Class interval
	Frequency
	Cumulative frequency

	41 ( 45
	8
	8

	46 ( 50
	12
	20

	51 ( 55
	10
	30

	56 ( 60
	11
	41

	61 ( 65
	9
	50

	
	n = 50
	


Here, n = 50 and  eq \f(n,2) =  eq \f(50,2) = 25

Therefore, median is the value of 25th term. 25th term lies in the class (51 ( 55). Hence, the median class is (51 ( 55)

Therefore,  L = 51, Fc = 20, (m = 10 and h = 5

( Median = L +  eq \b(\f(n,2) ( Fc) (  eq \f(h,(m)

= 51 + (25 ( 20) (  eq \f(5,10)

= 51 + 2.5 = 53.5

Again here, the maximum numbers of repetition of frequency is 12 which lies in the class (46 ( 50)
Here, L = 46, (1 = 12 ( 8 = 4, (2 = 12 ( 10 = 2, h = 5
( Mode = L +  eq \f((1,(1 + (2) ( h = 46 +  eq \f(4,4 + 2) ( 5 = 46 +  eq \f(20,6) = 49.33 

eq \o((,c) Continuous class interval table to draw histogram:

	class interval
	Continuous class interval
	Frequency

	41 ( 45
	40.5 ( 45.5
	8

	46 ( 50
	45.5 ( 50.5
	12

	51 ( 55
	50.5 ( 55.5
	10

	56 ( 60
	55.5 ( 60.5
	11

	61 ( 65
	60.5 ( 65.5
	9



Now, histogram has been drawn taking 1 square of graph paper as 1 unit of class interval along with x-axis and taking 2 squares of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 40.5. 


[image: image51]
41. Faujdarhat Cadet College, Chittagong
Mathematics (Creative)
Answer to the question no. 1

eq \o((,a)
Given that, 

U = {1, 2, 3, 4, 5, 6, 7} 

and, A = {x ( ( : x3 > 25 and x4 < 625}

Now, if x = 2, x3 = 8 < 25 and x4 = 16 < 625; does not satisfy the condition. 

if x = 3, x3 = 27 > 25 and x4 = 81 < 625; satisfy the condition. 

if, x = 4, x3 = 64 > 25 and x4 = 256 < 625; satisfy the condition. 

if, x = 5, x3 = 125 > 25 and x4 = 625 does not satisfy the condition. 

( A = {3, 4} (Ans.) 

eq \o((,b)
Given that, f(x) =  eq \f(4x – 7,2x – 4) 

Now, 



 eq \f(f(x) + 1,f(x) – 1) 


=  eq \f(\f(4x – 7,2x – 4) + 1,\f(4x – 7,2x – 4) – 1) 


=  eq \f(, eq \f(4x – 7 – 2x + 4,2x – 4) ) 



=  eq \f(6x – 11,2x – 3) 

(  eq \f(f(x) + 1,f(x) –1) =  eq \f(6x – 11,2x – 3) (Ans.)  
eq \o((,c)  Given, y = f(x) = eq \f(4x – 7,2x – 4)

( f(y) = eq \f(4y – 7,2y – 4)

Now, y = eq \f(4x – 7,2x – 4)

or, 2xy – 4y = 4x – 7


or, 2xy – 4x = 4y – 7


or, x(2y – 4) = 4y – 7


or, x = eq \f(4y – 7,2y – 4)

or, x = f(y)


( f(y) = x (Shown)
Answer to the question no. 2

eq \o((,a)
Given that, 



x = 2 +  eq \r(3)

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



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


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




=  eq \f(2 – ,4 – 3) 




= 2 –  eq \r(3)

(  eq \f(1,x) = 2 –  eq \r(3)(Ans.) 

eq \o((,b)
Given that,


x = 2 +  eq \r(3)

and, we find,  eq \f(1,x) = 2 –  eq \r(3)

Therefore, 



x4 +  eq \f(1,x4)  =  eq \b\bc(x2 + \f(1,x2))2– 2.x2. eq \f(1,x2) 


= 1,x))2 eq \b\bc\{(– 2.x. eq \f(1,x)   )2
– 2 



=  eq \b\bc\{((2 +  + 2 –  eq \r(3))2 – 2)2
– 2



= (42 – 2)2 – 2



= (16 – 2)2 – 2



= (14)2 – 2



= 196 – 2



= 194


( x4 +  eq \f(1,x4) = 194. (Ans.) 
eq \o((,c)
Given that, 


x = 2 +  eq \r(3)

and,  eq \f(1,x) = 2 –  eq \r(3)

Now, L.H.S =  eq \b\bc(x2 – \f(1,x2)) 

 eq \b\bc(x3 – \f(1,x3)) 

=  + \f(1,x)) 

 eq \b\bc(x – \f(1,x))  eq \b\bc\{()
 2 + x. \f(1,x) + \f(1,x2))

) – \f(1,x))  eq \b\bc\{( 


=  eq \b\bc\{((2 +  + 2 –  eq \r(3)) (2 +  eq \r(3) – 2 +  eq \r(3)))
(2 +  eq \r(3) – 
2 +  eq \r(3))  eq \b\bc\{(\b\bc(x + \f(1,x))2 – 2.x.\f(1,x) + 1) 

= 4.2 eq \r(3). 2  eq \r(3). {2 +  eq \r(3) + 2 –  eq \r(3))2 – 2 + 1} 


= 4.4.3. (42 – 1)


= 4.4.3.15 


= 720 


= R.H.S

(  eq \b\bc(x2 – \f(1,x2)) 

 eq \b\bc(x3 – \f(1,x3)) = 720 (Shown) 
Answer to the question no. 3

eq \o((,a)
Given that, 



ax = b 



by = c 



cz = a 


Now, 



cz = a 


or, (by)z = a [( by = c] 


or, byz = a 


or, (ax)yz = [( ax = b]


or, axyz = a1


( xyz = 1 [If px = py, x = y where p > 0, p ≠ 1] 


Therefore, the value of xyz = 1. (Ans.) 

eq \o((,b)
L.H.S. =  eq \b\bc(\f(xa,xb))a + b – c (  eq \b\bc(\f(xb,xc))b + c – a (  eq \b\bc(\f(xc,xa))c + a – b


= x(a – b) (a + b – c) ( x(b – c) (b + c – a) ( x(c – a) (c + a – b) 



= x(a – b) (a + b) – c (a – b). x(b – c) (b + c) – a (b – c) ( x(c – a) (c + a) – b (c – a) 



= xa2 ( b2 ( ac + bc.xb2 ( c2 ( ab + ac.xc2 ( a2 ( bc+ ab



= xa2 – b2 – ac + bc + b2 – c2 – ab + ac + c2 – a2 – bc + ab 



= x(


= 1 



= R.H.S. 

Therefore,  eq \b\bc(\f(xa,xb))a + b – c (  eq \b\bc(\f(xb,xc))b + c – a (  eq \b\bc(\f(xc,xa))c + a – b = 1. 

(Shown)
eq \o((,c)
loge​  eq \f(a3b3,c3) + loge  eq \f(b3c3,d3) + loge  eq \f(c3d3,a3) – 3 logeb2c


= loge  /,a3) eq \b\bc(b3,  eq \o(/,c3)) 
./,c3) eq \f(b3, eq \o(/,d3)) 
. /,d3) eq \f(c3, eq \o(/,a3)) 
) 
– 3logeb2c


= loge (b6.c3) – 3logeb2c 


= loge (b2c)3 – 3loge b2c 


= 3logeb2c – 3logeb2c 


= 0 


( loge  eq \f(a3b3,c3) + loge  eq \f(b3c3,d3) + loge  eq \f(c3d3,a3) – 3loge b2c = 0 (Ans.)

Answer to the question no. 4

eq \o((,a)
The required trangle (ABC is drawn below in which (A = 90( and D is the mid-point of BC. 


[image: image52]
eq \o((,b)
 
Particular Enunciation: Let in the triangle ABC, AB, BC, AC are three sides, we have to prove that AB + BC > AC 

Construction : Extend CB up to D such that BD = AB. 

Proof : 


In triangle ABD, 


AB = DB [by construction]

Therefore, (BAD = (BDA [In triangle, angles opposite

 to equal sides are equal]

Now, 


(CAD = (CAB + (BAD 



= (CAB + (BDA > (BDA [as (BAD = (BDA] 

Now, In triangle, ( CAD 


(CAD > (BDA 

or, 
CD > AC [Side opposite to the larger angle is longer] 

or,
BC + BD > AC [( CD = BC + BD]

or,
BC + AB > AC [( AB = BD by construction] 

Therefore, AB + BC > AC (Proved)
eq \o((,c) Particular Enunciation: Let, in the triangle ABC,

 (A = 1 right angle and D is the middle point of BC. We have to prove that, AD =  eq \f(1,2) BC.

Construction: Let us join A, D. Let us consider the middle point of AB as E and join D, E.

Proof:
Steps
Justification
(1)
In the triangle ABC, E and D are the middle points of AB and BC respectively.


( DE || AC    [Since, the line segment joining the middle points of any two sides of a triangle is parallel to the third line of the triangle]


( Corresponding (BAC = corresponding (BED = 1 right angle.

(2)
Now, in the triangles (AED and (BED,


AE = BE
[Since, E is the middle point of AB]


DE is the general side.


and included angle (AED = included angle (BED [Since, each of them right angle]


( (AED ( ( BED


( AD = BD

(3)
But, BD =  eq \f(1,2) BC


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


(BC = 2AD (Proved)

Answer to the question no. 5

eq \o((,a) 
Let, the length 

of the other side be x cm. 

From Pythagoras theorem we get, 52 = 42 + x2
or, x2 = 25 ( 16  or, x2 = 9

or, x =  eq \r(9)  ( x = 3 cm 

( Length of other side is 3 cm (approx.)
eq \o((,b) 


[image: image53]
Given, the lengths of the hypotenuse and other two sides of right angled triangle are a =5 cm, b = 4 cm and c = 3 cm. The right angle triangle is to be constructed.

Steps of construction: 

(1) 
Cut CA = b from any ray CX. 

(2) 
Taking A and C as the centers, draw two arcs with radii c and a respectively on the same side of CA.Two arcs intersect each other at B.
(3) 
Join B, C and A, B. 

 Thus, (ABC is the required right angled triangle. [Here, (C = 90(]

eq \o((,c)   The figure drawn in ‘b’, the perimeter of  (ABC = AB + BC + CA


= (5 + 3 + 4) cm.


= 12 cm.

 Now, a square has to be drawn whose perimeter is equal to the perimeter of (ABC.

     ( Perimeter of sqare = 12cm.

      If the length of any side of a square is a, 

       then, 4a = 12

      or, a =   eq \f(12,4) 
     ( a = 3cm.

      So, the length of any side of a square is 3cm.


[image: image54]
Given, side of a square is x = 3 cm.  The square is to be constructed. 

Steps of construction:

(1) Cut AB = x from any ray AX. At A, draw AE ( AB

(2) Cut AD = x from AE. Now, with centre B and D, draw two arcs with radius x within (BAD.

(3) The two arcs intersect each other at C.
(4) Join B, C and D, C. 

      Thus, ABCD is the required square.
Answer to the question no. 6 

eq \o((,a) 


[image: image55]
In the figure, P is an exterior point of the circle ABC with centre O, and PA and PB are two tangents of the circle.
eq \o((,b) It is required to prove that, PA = PB. 

Construction: Let us join O, A; O, B and O, P. 


[image: image56]
	Proof: Steps
	Justification

	(1)
PA is a tangent at the point A of the circle and OA is the radius passing through the point of contact.
	

	(
OA ( PA 


That is, (OAP = 1 right angle.

(2)
Again, PB is a tangent at the point B of the circle and OB is the radius passing through the point of contact.
	[( The tangent drawn at any point of a circle is perpendicular to the radius passing through the point of contact ]  

	(
OB ( PB 


That is, (OBP = 1 right angle.
	[for the same reason]

	(3)
Now, in the right angled triangles (PAO and (PBO, 


hypotenuse PO = hypotenuse PO
	[common side]

	
and OA = OB  
	[( radii of the same circle]

	(
( PAO ( ( PBO   

(
PA = PB.  (Proved)
	


eq \o((,c)
It is required to prove that, PO bisects the angle (APB. That is, (APO = (BPO.

Construction: Join P, O; O, A and O, B.


[image: image57]
	Proof: Steps
	Justification

	(1)
PA and PB are two tangents from an exterior point P of the circle.
	

	( 
PA = PB 


Now, in the triangle  (OAP and (OBP,


PA = PB;
	[( Distance of the point of contacts from an exterior point of a circle are equal]

	
OA = OB

	[( Radii of the same circle ]

	
and OP = OP
	[Common side of both triangles]

	( 
( OAP ( ( OBP  


So, (APO = (BPO


That is, OP bisects the angle (APB.
(Proved)
	[( Three similar sides of the two triangles are equal]


Answer to the question no. 7

eq \o((,a)
Here given, secA + tanA =  eq \f(5,2) 

We know, sec2A – tan2A = 1 



( (secA + tanA ) (secA – tanA) = 1 



( (secA – tanA) =  eq \f(1,secA + tanA) 


( secA – tanA =  eq \f(1,5/2) =  eq \f(2,5) 


Ans.  eq \f(2,5) 
eq \o((,b)
Here given, tanA + sinA = a



tanA – sinA = b 

Now, R.H.S. = 4  eq \r(ab)


= 4  eq \r((tanA + sinA) (tanA – sinA))


= 4  eq \r(tan2A – sin2A)


= 4  eq \r(tan2A \b\bc(1 – \f(sin2A,tan2A)))


= 4  eq \r(tan2A \b\bc(1 –\f(sin2A,\f(sin2A,cos2A))) ) eq \b\bc\[(( tan2A =  \f(sin2A,cos2A)) 


= 4  eq \r(tan2A \b\bc(1 – \f(sin2A ( cos2A,sin2A)))


= 4  eq \r(tan2A.sin2A)


= 4 tanA.sinA 



= (tanA + sinA)2 – (tanA – sinA)2 

[(4ab = (a + b)2 – (a – b)



= a2 – b2 = L.H.S. 



( a2 – b2 = 4  eq \r(ab) (Proved)
eq \o((,c)
Here given, 



sec A + tan A =  eq \f(5,2) ...............(i) 


We know, sec2A – tan2A = 1 



( (secA + tanA) (secA – tanA) = 1 



( (secA – tanA) =  eq \f(1,secA + tanA) 


( secA – tanA =  eq \f(1,5/2) 


( secA – tanA =  eq \f(2,5) ...................(ii) 


Subtracting (ii) from (i) we get ( 


(secA + tanA) – (secA – tanA)  =  eq \f(5,2) –  eq \f(2,5) 

( 2 tanA =  eq \f(25 – 4,10) 



( 2 tan A =  eq \f(21,10) 

( tanA =  eq \f(21,2 ( 10) 

( tanA =  eq \f(21,20) 

( A = tan–1  eq \b\bc(\f(21,20)) = 46.397(

Ans. A = tan–1  eq \b\bc(\f(21,20)) or, 46.397(
Answer to the question no. 8

eq \o((,a)
The given figure is (

[image: image58]
Here, Since (ABC = 90(
So, (BAC + (BCA = 90(
( (BAC + 30( = 90( [( (BCA = 30(] 

( (BAC = 90( – 30(


= 60(
Now, (BAC = (BAD + (CAD 


( (BAD + (CAD = 60(
( 30( + (CAD = 60( [( (BAD = 30(] 

( (CAD = 60( – 30(


= 30(
Ans. (CAD = 30(
eq \o((,b)
In the (ABC,


(C = 30(

And, tanC = tan30( =  eq \f(AB,BC) .....................(i) 


Again, in (ABD, 



(D = 60(
 
( tanD = tan60( =  eq \f(AB,BD) ................. (ii) 


Dividing (ii) by (i) we get ( 



 eq \f(tan 60(,tan 30() =  eq \f(, eq \f(AB,BC) ) 


(  eq \f(\r(3), ) 
=  eq \f(AB,BD)  (  eq \f(BC,AB) 

( 3 =  eq \f(BC,BD) 

(  eq \f(BC,BD)  = 3


( BC = 3BD 


( BD + CD = 3BD    [( BC = BD + CD]


( CD = 3BD – BD 


( CD = 2BD 


( BD =  eq \f(CD,2) 

( BD =  eq \f(90,2)  [( CD = 90m (given)] 


( BD = 45

( Length of BC = (BD + CD) 



= (45 + 90) 



= 135 m 


Ans. BC = 135 m. 
eq \o((,c)
Here given, 



CD = 90 m 



BD = 45m  [from (b)]



BC = 135m [from (b)]


Now, in (ABD, 


cosD = cos60( =  eq \f(BD,AD) 

( AD =  eq \f(BD,cos 60() =  eq \f(45,0.5) = 90


Again, in (ABC, 


cosC = cos30( =  eq \f(BC,AC) 

( AC =  eq \f(BC,cos30() =  eq \f(135, ) 
= 90  eq \r(3)= 155.884 


( Perimeter of ( ACD = (AC + CD + AD) 



= (155.884 + 90 + 90) 



= 335.884 m 


Ans. 335.884m 
Answer to the question no. 9

eq \o((,a) 
Given that, 


Base of a right - angle triangle x cm


Then perpendicular of that triangle = eq \b(\f(11x,12) – 6) cm 


and hypotenuse = eq \b(\f(4x,3) – 3) cm 


( Area of that triangle = eq \f(1,2) ( base ( perpendicular 



= eq \f(1,2) x eq \b(\f(11x,12) – 6) sq. cm (Ans.) 
eq \o((,b) 
From 'a' 
base = x cm then perpendicular =  eq \b(\f(11x,12) ( 6) cm and hypotenuse 

=  eq \b(\f(4x,3) ( 3) cm


[image: image59]
Applying Pythagoras theorem in (ABC,



BC2 = AB2 + AC2


 eq \b(\f(4x,3) ( 3)2 = x2 +  eq \b(\f(11x,12) ( 6)2 

or,
 eq \f((4x ( 9)2,9) = x2 +  eq \f((11x ( 72)2,144) 

or,
16(4x ( 9)2 = 144x2 + (11x ( 72)2  

[Multiplying 144 in both side]


or,
16(16x2 (72x + 81) = 144x2 + 121x2 (1584x + 5184


or,
256x2 ( 1152x + 1296 = 265x2 ( 1584x + 5184


or,
(9x2 + 432x ( 3888 = 0


or,
x2 ( 48x + 432 = 0   [Dividing (– 9) from both sides]


or,
x2 ( 12x ( 36x + 432 = 0


or,
x(x ( 12) ( 36(x ( 12) = 0


or,
(x ( 12) (x ( 36) = 0


(
x ( 12 = 0
or,  x ( 36 = 0


or,
 x = 12
or,  x = 36

(
Length of base 12 cm or 36 cm (Ans.)
eq \o((,c) 
Given that, 


Base of the triangle, BC = 12 cm 


Hypotenuse, AC = eq \b\bc\{(\b(\f(4,3) of 12) – 3) cm 



= (16 – 3) cm 



( AC = 13 cm 


and the perpendicular, AB = eq \r(AC2 – BC2) 




= eq \r((13)2 – (12)2)



= eq \r(169 – 144)



= eq \r(25)



= 5 cm 


Perimeter of (ABC = AB + BC + AC




= (5 + 12 + 13) cm 




= 30 cm 

Suppose, 



Side of an equilateral triangle = a cm


(
Perimeter of that equilateral triangle = 3a cm


According to the question,


Perimeter of that equilateral triangle = Perimeter of triangle (ABC




or,
3a = 30




or,
a = eq \f(30,3)



(
a = 10 cm 


( Area of the equilateral triangle = eq \f(\r(3),4) a2 sq. unit



= eq \f(\r(3),4) ( (10)2 sq. cm



= eq \f(\r(3),4) ( 100 sq. cm



= 25eq \r(3) sq. cm



= 43.301 cm

( Area of the equilateral triangle = 43.301 cm (approx) (Ans.)
Answer to the question no. 10
eq \o((,a)
The formula for finding median is as follows : 


Median = L +  eq \b\bc(\f(n,2) – Fc) (  eq \f(h,fm) 

Where, L 
=
lower limit of median class 



n 
=
frequency 



Fc 
=

cumulative frequency of previous class to 



median class



h 
=

class interval 



fm 
=

frequency of median class 

eq \o((,b)
Here, frequency is highest in the class interval (60 – 64). So, (60 – 64) is the mode class. 


Now, L = lower limit of mode class = 60. 


f1 = frequency of mode class – frequency of the class previous to mode class 


( f1 = 20 – 10 = 10


f2 = frequency of the mode class – frequency of next class of mode class 


( f2 = 20 – 12 = 8 


class interval, h = (50 – 45) = 5


( Mode = L +  eq \f(f1,f1 + f2) ( h 



= 60 +  eq \f(10,10 + 8) ( 5 



= 60 +  eq \f(50,18) 


= 60 +  eq \f(25,9) 


=  eq \f(540 + 25,9) 


=  eq \f(565,9) 


= 62.778 (approx.) 


Ans. The mode is 62.778 (approx.) 
eq \o((,c)
Continuous class interval table to draw histogram : 

	class interval
	Continuous class interval
	Frequency

	45-49
	44.5-49.5
	4

	50-54
	49.5-54.5
	8

	55-59
	54.5-59.5
	10

	60-64
	59.5-64.5
	20

	65-69
	64.5-69.5
	12

	70-74
	69.5-74.5
	6


Now, histogram has been drawn taking 1 square of graph paper as 1 unit of class interval along with x-axis and taking 1 square of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 44.5.   


[image: image60]
Answer to the question no. 11

eq \o((,a)
According to given data. 


Highest value = 73 


Lowest value = 43 


( Range = (73 – 43) + 1 = 31 


If we consider class interval = 5 


then no of classes =  eq \f(31,5) 


= 6.2 ( 7 

Frequency table :

	Class
	Tally
	Frequency

	40-44
	||||
	4

	45-49
	 eq \o(/,||||) |
	6

	50-54
	 eq \o(/,||||)
	5

	55-59
	 eq \o(/,||||)
	5

	60-64
	||||
	4

	65-69
	||
	2

	70-74
	||||
	4

	
	
	Total=  30


eq \o((,b)
The weight of 30 students ranging from 43 to 70 is classified into 7 classes taking class interval of 5 in the following table:
	Class
	Frequency, fi
	Mid value xi
	ui =  eq \f(xi – a,h) 
	fiui

	40-44
	4
	42
	– 3
	– 12

	45-49
	6
	47
	– 2
	– 12

	50-54
	5
	52
	– 1
	– 5

	55-59
	5
	57
	0
	0

	60-64
	4
	62
	1
	4

	65-69
	2
	67
	2
	4

	70-74
	4
	72
	3
	12

	
	n = 30 
	
	
	(fiui = – 9


 Here, a = 57 

	Mean,  eq \o(–,x) = a +  eq \f((fiui,n) ( h 



= 57 +  eq \f((– 9),30) ( 5 



= 55.5
	frequency, n = 30 

Class interval, h = 5 



Ans. 55.5kg. 

eq \o((,c)
Table for drawing ogive curve : 

	Class
	Frequency
	Cumulative frequency

	40-44
	4
	4

	45-49
	6
	10

	50-54
	5
	15

	55-59
	5
	20

	60-64
	4
	24

	65-69
	2
	26

	70-74
	4
	30


Now, ogive curve has been drawn taking 1 squares of graph paper as unit of higher limit of class interval along with x-axis and taking 1 squares of graph paper as unit of cumulative frequency along with y-axis. 

[image: image61]
42. Sylhet Cadet College

Mathematics (Creative)
Answer to the question no. 1
eq \o((,a) Complementary set: If U is a universal set and A is the subset of U then the set formed by all elements excluding the elements of set A is called complementary set of A. 

The complement of the set A is expressed by AC or A(. Mathematically AC = U/A

Example: If U = {1, 2, 3, 4, 5}

and A = {1, 3, 5} then AC = {2, 4} 

eq \o((,b)
Let, number of cadets who like football = n(F)


Number of cadets who like cricket = n(C)

Number of cadets who like both of games = n (F ( C)

Total number of cadet = n(F ( C)

According to question, n(F ( C) = 50



n(F ( C) = 25



n(C) = 35


We know, n(F ( C) = n(F) + n(C) ( n(F ( C)

or, 50 = n(F) + 35 ( 25

or, 50 = n(F) + 10

( n(F) = 50 ( 10 = 40


( Number of cadets who like football = 40 (Ans.)

eq \o((,c) Number of cadets who like football = 40

Number of cadets who like football and cricket = 25

( Number of cadets who like only football 



= (40 ( 25) = 15 (Ans.)

Answer to the question no. 2
eq \o((,a) Given,  eq \r(\f(p,q)) +  eq \r(\f(q,p)) = 3


or,  eq \f(\r(p),\r(q)) +  eq \f(\r(q),\r(p)) = 3


or,  eq \f(p + q,\r(q).\r(p)) = 3


or, p + q = 3 eq \r(pq)

or, (p + q)2 = (3 eq \r(pq))2

( (p + q)2 = 9pq (Ans.)

eq \o((,b) L.H.S. = log (p + q)



= log 3( eq \r(pq))  [from 'a']


= log (3. eq \r(p). eq \r(q))



= log3 + log eq \r(p) + log eq \r(q)


= log3 + logp eq \s\up5(\f(1,2)) + logq eq \s\up5(\f(1,2))


= log3 +  eq \f(1,2) log p +  eq \f(1,2) log q



= R.H.S. 


(  log (p + q) = log3 +  eq \f(1,2) logp +  eq \f(1,2) log q (Shown)
eq \o((,c) Given expression = 4log (p + q)



= 4 ( (log3 +  eq \f(1,2) log p +  eq \f(1,2) log q) [from 'b']



= 4 ( log3 + 4 (  eq \f(1,2) log p + 4 (  eq \f(1,2) log q



= 4 log3 + 2 log p + 2 log q



= 4 log3 + 2 (log p + log q) (Ans.)

Answer to the question no. 3
eq \o((,a) Let, radius of the circle = r unit and length of side of the square = x unit

We know, area of circle = (r2 sq. unit 


Area of the square = x2 sq. unit  


( According to question, 



(r2 = x2 



or,  eq \f(r2,x2) =  eq \f(1,() 


or,   eq \f(r,x)  =  eq \f(1,\r(()) …...… (i)    


Again, perimeter of the circle = 2(r unit


and perimeter of the square = 4x unit


(  eq \f(perimeter of circle, perimeter of square)  =  eq \f(2(r,4x) =  eq \f((r,2x) =  eq \f((,2) (  eq \f(r,x) 


=  eq \f((,2) (  eq \f(1,\r(())  [From (i) ]



=  eq \f(\r((),2) 
( perimeter of circle : perimeter of square =  eq \r(() : 2 (Ans.)
eq \o((,b) Given, 1st term of the series = a


common ratio = r


4th term of the series = ( 2


and 9th term = 8 eq \r(2) 

( 4th term of the series = ar4(1

or, ar3 = ( 2 ............. (i)


and 9th term of the series = ar9(1

( ar8 = 8 eq \r(2) ........ (ii)

(  eq \f(ar8,ar3) =  eq \f(8\r(2),( 2) 

or, r5 = – 4 eq \r(2) 

or, r5 =  eq \b((\r(2))5 

( r = (  eq \r(2) 

Hence, a (( eq \r(2) )3 = ( 2  [putting the value of r]


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

or, a =  eq \f(( \r(2) . \r(2), ( \r(2) . \r(2) . \r(2)) 

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

Hence, 12 th term of the series = ar12(1


=  eq \f(1,\r(2)) .(( eq \r(2) )11    [putting values]



=  –  eq \f(1,\r(2)). ( eq \r(2) ).( eq \r(2) )10


= ( 32


( 12 th term of the series ( 32  (Ans.)
eq \o((,c) From ‘b’ we get, 1st term, a =  eq \f(1,\r(2)) 

common ratio, r = (  eq \r(2) 

( Required series 


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



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


( sum of 1st 7 terms of the series,


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



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

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

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

=  eq \f(\r(2) ( 1 + 8.2 ( 8 \r(2),\r(2)(2  ( 1)) 

=  eq \f(15 ( 7\r(2),\r(2))  


=  eq \f(15\r(2) ( 14,2)  eq \b\bc\[(\a\al(multiplying both denominator,and numerator by ))


=  eq \f(1,2) (15 eq \r(2) ( 14)  (Ans.)
Answer to the question no. 4
eq \o((,a)
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In (ABC, the midpoints of sides AB and AC are M and N.  

Here, MN =  eq \f(1,2) BC and MN || BC

eq \o((,b) Given, in (CBA, the midpoint of the side BA is M. Join C, M.  
It is required to prove that, CB + CA ( 2CM.

Construction: Extend CM to E such that, ME = CM. Join E, A.
Proof: 
Steps 
Justification
(1) In (CBM and (EAM,
BM = AM
 [( M is the midpoint of BA]

CM = ME
 [ according to construction ]
and included (CMB = included (EMA
 [opposite angles ]

( ( CBM ( ( EAM 
   eq \b\bc\[(\a\al(( two sides and their, included angles are equal))
So, CB = AE ... ... ... (i)

(2) Now, in ( CEA,

CA + AE ( CE 
 eq \b\bc\[(\a\al(( sum of the two sides of a, triangle is greater than its 3rd side))
or, CA + CB ( CM + ME
[( from (i)  CB = AE ]

or, CB + CA ( CM + CM
 eq \b\bc\[(\a\al((according to construction(, ME = CM))
( CB + CA ( 2CM.   (Proved)

eq \o((,c)

[image: image63]
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Particular Enunciation: Given, Base adjacent angles of a triangle are (x = 60( and (y = 45( and the perimeter p = 8 cm. It is required to construct the triangle.

Steps of construction:

(1)
From any ray DF cut the line segment DE = p = 8 cm. At D and E draw (EDH =  eq \f(1,2) (x and (DEG =  eq \f(1,2) (y.

(2)
DH and EG intersect at A.

(3)
Now, at A draw an angle (DAB = (ADE and (EAC = (AED.

(4)
AB and AC intersect the line DE at B and C respectively. 

((ABC is the required triangle.

Answer to the question no. 5
eq \o((,a) In the figure, two tangents MA and MB from an exterior point M of the circle with centre O intersect the circle at the points A and B respectively.
 eq \o((,b) It is required to prove that, MO bisects the angle (AMB. That is, (AMO = (BMO.

Construction: Join M, O; O, A and O, B.


[image: image65]
	Proof: Steps
	Justification

	(1)
MA and MB are two tangents from an exterior point M of the circle.
	

	( 
MA = MB 


Now, in the triangle  (OAM and (OBM,


MA = MB;
	[( Distance of the point of contacts from an exterior point of a circle are equal]

	
OA = OB

	[( Radii of the same circle ]

	
and OM = OM
	[Common side of both triangles]

	( 
( OAM ( ( OBM  


So, (AMO = (BMO


That is, OM bisects the angle (AMB.
(Proved)
	[( Three similar sides of the two triangles are equal]


eq \o((,c) General Enunciation: It is required to draw a circum-circle of a triangle whose sides are 3 cm, 4 cm and 4.5 cm and also have to find the radius of this circle.

Particular Enunciation: Let, in the triangle ABC, BC = 4.5 cm, AC = 3 cm, AB = 4 cm.

It is required to draw the circum-circle of the triangle ABC and also have to find the radius of this circle.

Construction:

(1)
Let us draw two perpendicular bisectors EM and FN of the lines AB and AC respectively. They intersect each other at the point O.

(2)
Let us draw a circle by taking OA as radius and O as the centre.

Determination of the Radius:

Let us draw a perpendicular AD from A to BC. AD intersects BC at the point D.

Perimeter of (ABC = AB + BC + AC 


= 4 + 3 + 4.5 


= 11.5 cm. 

( Half of perimeter s =  eq \f(11.5,2) = 5.75 cm.

(Area of (ABC =   eq \r(s(s ( AB)(s ( BC)(s ( CA)) 

=  eq \r(5.75(5.75 ( 4)(5.75 ( 3)(5.75 ( 4.5))   

=  eq \r(5.75 ( 1.75 ( 2.75 ( 1.25)  sq. cm.


= 5.88 sq. cm.

Again, area of (ABC = eq \f(1,2) × BC × AD


or,  eq \f(1,2) × 4.5 × AD = 5.88


(  AD = 2.61 cm.

But, we know, in any triangle the area of the rectangle in the cluded by any two sides is equal to the area of the rectangle included by the diameter of the circumcircle and the perpendicular drawn from the initial point of the two sides on the opposite side. (The theorem of Brahmagupta)

( AB. AC = 2R. AD [Let, radius AO = R cm. 

(  Diameter = 2R cm]

or, 4.5 × 3 = 2R × 2.61

( R = 2.59

( Radius of the circle is 2.59 cm. (Ans.)

Answer to the question no. 6
eq \o((,a)

[image: image66]
eq \o((,b) See theorem-2 chapter-15 of your textbook. You have to take D, E, C instead of F, C, D. Page-246
eq \o((,c)
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Let, PQB be a triangular region and (x be an angle of 60(. It is required to construct a parallelogram with angle equal to (x = 60( and area equal to the area of the triangular region (PQB.
Description of construction: 

(1)
Bisect the side QB at point A.  

(2)
Draw (BAD = (x at point A of side AB.

(3)
Draw PC parallel to QB at point P. Let it intersects ray AD at point D.  

(4)
Draw the ray BC parallel to AD at point B. Let it intersects PC at point C. Hence, ABCD is the required parallelogram.  

Answer to the question no. 7
eq \o((,a) Given,


sinP =  eq \f(4,5) 
( cosP = (  eq \r(1 ( sin2P) = (  eq \r(1 ( \b(\f(4,5))2)

= (  eq \r(1 ( \f(16,25))

= (  eq \r(\f(25 ( 16,25))

= (  eq \r(\f(9,25))

= (  eq \f(3,5) 
But P is an obtuse angle. ( cosP = ( eq \f(3,5) 
( secP =  eq \f(1,cosP) =  eq \f(1,( \f(3,5)) = (  eq \f(5,3)  (Ans.)
and tanP =  eq \f(sinP,cosP) =  eq \f(\f(4,5), ( \f(3,5)) = (  eq \f(4,3) (Ans.)

eq \o((,b) Given, tanB =  eq \r(3) 

or, tanB = tan60(

( B = 60(
Since, A = 90( 

( C = 30(
L.H.S. =  eq \f(cotC + tanB,cotB + tanC) =  eq \f(cot30( + tan60(,cot60( + tan30() 

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

R.H.S. = cotC . tanB = cot30(.tan60(


=  eq \r(3) . eq \r(3) 


= 3



= L.H.S.
(  eq \f(cotC + tanB,cotB + tanC) = cotC.tanB (Proved)

eq \o((,c) Given, (B = m + n ............. (i)

(C = m ( n ............. (ii)

Adding (i) and (ii) we get,

(B + (C = m + n + m – n 

or, 60( + 30( = 2m

or, 2m = 90(
or, m = 45(
Subtracting (ii) from (i) we get,

(B ( (C = m + n ( m + n

or, 60( ( 30( = 2n

or, 30( = 2n

( n = 15(
( m = 45( and n = 15( (Ans.)

Answer to the question no. 8
eq \o((,a) 
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In figure the depression, angle of D, (DAE = 60(

Since AE || BD, AD is their transversal

( (ADB = (DAE = 60(

and (ACB = 30(
eq \o((,b)
In figure, AD = 36 m 


and (ADB = 60(     [From 'a']

(ABD-In,

sin(ADB =  eq \f(AB,AD)

or, sin60( =  eq \f(AB,36)

or, AB = 36 ( sin60(

or, AB = 36 (  eq \f(\r(3),2)

( AB = 18 eq \r(3) = 31.177 (approx.) (Ans.)

In (ABC, AB = 18 eq \r(3) m and (ACB = 30(

In ( AOC, sin (ACB =  eq \f(AB,AC) 


or, sin30( =  eq \f(18,AC) 



or,  eq \f(1,2) =  eq \f(18,AC) 



( AC = 36 eq \r(3) 




= 62.35 m (approx.) (Ans.)
eq \o((,c) In (ABC, (ACB = 30(, (ABC = 90(

( (CAB = 60(

Again, in (ABD, (ABD = 90(, (ADB = 60(

( (BAD = 30(

( (CAB + (BAD = 60( + 30( = 90(

( (ACD is a right angled triangle.

( From Pythagoras theorem,



CD2 = AD2 + AC2



= (36)2 + (36 eq \r(3))2



= 5184




= (72)2


( CD = 72 metre (Ans.)

Answer to the question no. 9
eq \o((,a) In (ABC, AB = 8 cm


BC = 5 cm


(B = (ABC = 45(

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


=  eq \f(1,2) ( 8 ( 5 (  eq \f(1,\r(2))  sq. cm


=  eq \f(20,\r(2)) sq. cm


= 14.14 sq. cm (Ans.)
eq \o((,b) Let, breadth of the garden = x metre



(  length  eq \f(3x,2)  metre


And area =  eq \f(3x2,2)  sq.metre

According to question,



 eq \f(3x2,2) = 2400

or, 3x2 = 4800

or, x2 = 1600

( x = 40

( Breadth of the girden = 40 metre and


length = 40 (  eq \f(3,2)  metre = 60 metre (Ans.)
eq \o((,c) Let, width of bank of the pond = d m 


( Length of the pond = (60 ( 2d) m

and breadth of the pond = (40 ( 2d) m

( Area of the pond = (60 ( 2d)(40 ( 2d) sq. metre

According to question, (60 ( 2d)(40 ( 2d) = 800

or, 2400 ( 80d ( 120d + 4d2 = 800


or, 4d2 ( 200d + 1600 = 0


or, d2 ( 50d + 400 = 0


or, d2 ( 40d ( 10d + 400 = 0


or, d(d ( 40) ( 10(d ( 40) = 0

( (d ( 10) (d ( 40) = 0
	If d ( 10 = 0

( d = 10
	or, d ( 40 = 0

( d = 40

	( Width of the bank = 10 m 
(Ans.)
	It is not acceptable because width of bank can’t be equal to breadth of pond.  


Answer to the question no. 10
eq \o((,a) The other name of cumulative frequency table is ogive curve table.

The cumulative frequency table of the data is given below:

	Class interval
	Frequency
	Cumulative frequency

	31 ( 40
	7
	7

	41 ( 50
	8
	15

	51 ( 60
	10
	25

	61 ( 70
	11
	36

	71 ( 80
	5
	41

	81 ( 90
	6
	47

	91 ( 100
	3
	50


eq \o((,b) Table for determining mean by short-cut method:

	Class interval
	Midvalue xi
	Frequency (i
	ui =  eq \f(xi ( a,h)
	(iui

	31 ( 40
	35.5
	7
	(3
	(21

	41 ( 50
	45.5
	8
	(2
	(16

	51 ( 60
	55.5
	10
	(1
	(10

	61 ( 70
	65.5(a
	11
	0
	0

	71 ( 80
	75.5
	5
	1
	5

	81 ( 90
	85.5
	6
	2
	12

	91 ( 100
	95.5
	3
	3
	9

	
	
	n = 50
	
	((iui = (21


We know, mean  eq \o((,x) = a +  eq \f(((​iui,n) ( h

Here, a = 65.5, n = 50, ((iui = (21 and h = 10

( Mean = 65.5 +  eq \f((21,50) ( 10



= 61.3 
eq \o((,c) Drawing frequency polygon: From the table of ‘b’, frequency polygon has been drawn taking 1 square of graph paper as 2 unit of class midpoint along with x-axis and taking 1 square of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 31.
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Answer to the question no. 11
eq \o((,a) Primary data: The data collected directly from the soure are primary data.

The given data are unorganited data.
eq \o((,b) Here, lowest value = 65

and highest value = 97

( Range = 97 ( 65 + 1 = 33

Taking 5 as class interval, number of classes =  eq \f(33,5) = 6.6 ( 7

Frequency distribution table:

	Class interval
	Midvalue
	Tally
	Frequency
	Cumulative frequency

	65 ( 69
	67
	|||
	3
	3

	70 ( 74
	72
	|||
	3
	6

	75 ( 79
	77
	 eq \o(/,||||) |
	6
	12

	80 ( 84
	82
	 eq \o(/,||||) |
	6
	18

	85 ( 89
	87
	||||
	4
	22

	90 ( 94
	92
	||||
	4
	26

	95 ( 99
	97
	||||
	4
	30

	
	
	
	n = 30
	


Here, n = 30 and  eq \f(n,2) =  eq \f(30,2) = 15

Therefore, median is the value of 15th term, 15th term lies in the class (80 ( 84). Hence median class is (80 ( 84).
Therefore, L = 80, Fc = 12, (m = 6 and h = 5
( Median = L +  eq \b(\f(n,2) ( Fc) (  eq \f(h,(m) = 80 + (15 ( 12) (  eq \f(5,6)


= 82.5 (Ans.)  

eq \o((,c) Drawing frequency polygon: 

From the table of ‘b’, frequency polygon has been drawn taking 1 square of graph paper as 1 unit of class midpoint along with x-axis and taking 2 squares of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 65.
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43. Jhenaidah Cadet College

Mathematics (Creative)
Answer to the question no. 1
eq \o((,a)
The multiplicative inverse of 3 – 2eq \r(2) is = eq \f(1,3 – 2\r(2))



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



= eq \f(3 + 2\r(2),(3)2 – (2\r(2))2)



= eq \f(3 + 2\r(2),9 – 8)
eq \o((,b)
Given that,

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



x = 7 + 2eq \r(12) ... (i)

(eq \f(1,x) = eq \f(1,7 + 2\r(12))


= eq \f(7 – 2\r(12),(7 + 2\r(12))(7 – 2\r(12)))


= eq \f(7 – 2\r(12),49 – 48)

( eq \f(1,x) = 7 – 2eq \r(12) ... ... (ii)

Adding 
(i) + (ii)  we have,



x + eq \f(1,x) = 14 ... ... (iii)

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

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

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

= (14)3 – 3 ( 14 [ From(iii) ]


= 2744 – 42


= 2702 (Ans.)



eq \o((,c)
Given that, x = 7 + 2eq \r(12)
Now, eq \f(x – 7,4)

= eq \f(7 + 2\r(12) – 7,4)

= eq \f(2 ( 2\r(3),4) = eq \r(3)
It is required to prove that eq \r(3) is not a rational number.
We know that, 1 < 3 < 4
( eq \r(1) < eq \r(3) < eq \r(4) 
or, 1 < eq \r(3) < 2

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


So,  eq \r(3) is not an integer.

( eq \r(3) is either a rational or an irrational number. If  eq \r(3) is rational number–

Let,  eq \r(3) =  eq \f(p,q) , where p and q are natural numbers and co-prime to each other and q >1

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

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

Clearly, 3q is an integer but  eq \f(p2,q) is not an integer [because p and
 q are co-prime natural numbers and q > 1]

( 3q and  eq \f(p2,q) cannot be equal, i.e., 3q ( eq \f(p2,q) 
( The value of  eq \r(3) cannot be equal to any number with the form  eq \f(p,q) i.e.,  eq \r(3) ( eq \f(p,q) 
Therefore,  eq \r(3) is not a rational number.
( eq \r(3) is an irrational number.(Shown)
Answer to the question no. 2
eq \o((,a) Given that, eq \f(4,x) = eq \f(1,p) + \f(1,q)

or, eq \f(4,x) = eq \f(p + q,pq)

or, x = eq \f(4pq,p + q) ........................ (i)

or, 2x = eq \f(8pq,p + q)

or, eq \f(2x – 1,2x + 1) = eq \f(8pq – p – q,8pq + p + q) [dividendo-componendo]

(eq \f(2x – 1,2x + 1) = eq \f(8pq – p – q,p + q + 8pq)(Ans.)
eq \o((,b) From equation (i) we have, x = eq \f(4pq,p + q)

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

(eq \f(x,2p) = eq \f(2q,p + q) and eq \f(x,2q) = eq \f(2p,p + q)

when, eq \f(x,2p) = \f(2q,p + q)

then, eq \f(x + 2p,x – 2p) = \f(2q + p + q,2q – p – q) [componendo-dividendo]

(eq \f(x + 2p,x – 2p) = \f(p + 3q,q – p) ... ... ... (i)


Again, when eq \f(x,2q) = eq \f(2p,p + q)

then, eq \f(x + 2q,x – 2q) = \f(2p + p + q,2p – p – q) [componendo-dividendo]

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

Adding (i) and (ii) we have,

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


= eq \f(p + 3q,q – p) + \f(3p + q,– (q – p)) = \f(p + 3q,q – p) – \f(3p + q,q – p)


= eq \f(p + 3q –(3p + q),q – p) = eq \f(p + 3q – 3p – q,q – p)


= eq \f(2q – 2p,q – p) = eq \f(2(q – p),(q – p)) = 2


(eq \f(x + 2p,x – 2p) + \f(x + 2q,x – 2q) = 2 (Ans.)

eq \o((,c) From equation (i),

x = eq \f(4pq,p + q)


= eq \f(4 ( 6 ( 4,6 + 4) [( p = 6, q = 4]



= eq \f(96,10)
Now, log10 (x + 5) + 2log10x


= log10eq \b(\f(96,10) + 5) + 2log10eq \b(\f(96,10))

= log10eq \b(\f(96 + 50,10)) + 2log10eq \b(\f(96,10))

= log10  eq \b(\f(73,5)) + log eq \b(\f(48,5))2

= log10 eq \f(73,5) (  eq \f(482,52)

= log10  eq \f(168192,125) = 3.129 (App.) (Ans.) 
Answer to the question no. 3
eq \o((,a) x + 6y = 13


3x + 18y = 27


Ratio of the co-efficients of x = eq \f(1,3)

Ratio of the co-efficients of y = eq \f(6,18) = eq \f(1,3)

Ratio of constant term = eq \f(13,27)

Since eq \f(a1,a2) = eq \f(b1,b2)(eq \f(c1,c2) therefore, the system of equation is inconsistent and the equations are mutually independent. The system of equation has no solution. 
eq \o((,b) From set (i),


bx + ay = a2 + b2 ... ... (i)



2ax – by = ab ... ... (ii)

From equation (i),


ay = a2 + b2 – bx


(
y = eq \f(a2 + b2 – bx,a) ... ... (iii)

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


2ax – beq \b(\f(a2 + b2 – bx,a)) = ab


or, eq \f(2a2x – ba2 – b3 + b2x,a) = ab


or, x(2a2 + b2) – b(a2 + b2) = a2b


or, x(2a2 + b2) = a2b + a2b + b3

or, x = eq \f(b(2a2 + b2),(2a2 + b2))

( x = b

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

y = eq \f(a2 + b2 – b ( b,a) = eq \f(a2,a)

( y = a


( (x, y) = (b, a) (Ans.)

eq \o((,c) From set (ii), 12x + 5y = 70


or, 12x + 5y – 70 = 0 ... ... (i)


 and 7x – 12y = 11


or, 7x – 12y  – 11 = 0 ... ... (ii)

Applying the method of cross multiplication in equation (i) and (ii) we have,
eq \f(x,5 ( (– 11) – (– 70) ( (– 12)) = eq \f(y,7 ( (– 70) – (– 11) ( 12) = eq \f(1,12 ( (– 12) – 7 ( 5)
or, eq \f(x,– 55 – 840) = eq \f(y,– 490 + 132) = eq \f(1,– 144 –35)


or, eq \f(x,– 895) = eq \f(y,– 358) = eq \f(1,– 179)
(
eq \f(x,– 895) = eq \f(1,– 179)
 and eq \f(y,– 358) = eq \f(1,– 179)
or, x = eq \f(– 895,– 179)
( y = 2

(
x = 5


(
(x, y) = (5, 2) (Ans.)
Answer to the question no. 4
eq \o((,a) 
Since the triangle has two sides equal so the triangle is isosceles. 

Let, a = 5 cm. and b = 8 cm.


Area of isosceles triangle is

= eq \f(b,4)

eq \r(4a2 – b2)

= eq \f(8,4)

eq \r(4(5)2 – (8)2)

= 2 eq \r(4 ( 25 – 64)

= 2 eq \r(100 – 64)

= 2 eq \r(36)

= 2 ( 6


= 12 sq. cm. (Ans.)

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




Given base a  = 4 cm, base adjacent angle x and the sum of the two other sides of a triangle is s = 7 cm. It is required to construct the triangle.


Steps of construction:

(1)
Cut the line segment BC = a = 4 cm from any ray BE. At B draw an angle (CBF = (x
(2)
Cut the line segment BD = s = 7 cm from BF.

(3)
Join C, D. At C draw the angle(DCA = (BDC

(4)
CA intersects BD at A. 

Thus, (ABC is the required triangle.
eq \o((,c)

[image: image72]

[image: image73]
Given, base a = 4 cm, base adjacent angle (x and the difference of the 
two other sides of a triangle is d = 3cm.It is required to construct the triangle.

Steps of construction: (1) From any ray BE cut the line segment BC = a =4 cm. At B draw an angle(CBF = (x.

(2)
Cut the line segment BD = 3 cm. from the ray BF.   

(3)
Join C, D. At C draw an angle equal to (FDC = (DCA.

(4)
CA intersects BF at A. 

Thus, (ABC is the required triangle.
Answer to the question no. 5
eq \o((,a) Given that, BM = 2 cm. and CN = 1.8 cm.

In triangle (ABC, MN || BC


(eq \f(AB,AC) = eq \f(BM,CN)

or, eq \f(AB,AC) = eq \f(2,1.8) = eq \f(2 ( 10,18)

( AB t AC = 10 t 9  (Ans.)

eq \o((,b)Let in triangle ABC, the line MN be parallel to BC and BC intersects the sides AB and AC at M and N respectively, then it is required to prove that AB: AC = AM : AN

Proof:  We know, a straight line drawn parallel to one side of a triangle, intersects the other two sides or those sides produced proportionally, 


In (ABC,  eq \f(AM,MB) =  eq \f(AN,NC) 
or,  eq \f(MB,AM) =  eq \f(NC,AN)  [reciprocal]

Now,  eq \f(MB,AM) + 1 =  eq \f(NC,AN) + 1 [adding 1with both sides]

or,  eq \f(MB + AM,AM) =  eq \f(NC + AN,AN) 

or,  eq \f(AB,AM) =  eq \f(AC,AN) 
(AB: AC = AM : AN (Proved)
eq \o((,c)
 SHAPE  \* MERGEFORMAT 



Let in the triangle ABC, P is any point on BC .Join A, P where Q is the point on AP. Join Q, B and Q, C. It is required to prove that, (AQB: (AQC = BP: PC
Construction: Draw QD( BC and AE (BC.
Proof: Area of (QBP =  eq \f(1,2) BP. QD

and (CQP =  eq \f(1,2).CP.QD

Again, area of (ABP =  eq \f(1,2).BP.AE

and area of (ACP =  eq \f(1,2).CP.AE

( eq \f((ABP ((QBP,(ACP ((QCP) = \f(\f(1,2) . BP . (AE ( QD),\f(1,2) . CP . ( (AE ( QD)) 
( eq \f((AQB,(AQC) =  eq \f(BP,PC) 
Therefore, (AQB: (AQC = BP: PC (Proved)
Answer to the question no. 6
eq \o((,a) Given that, OD = 5 cm.
( OD = OA = 5 cm.
M is the mid-point of AB and OM = 4 cm
( OM ( AB.

In right angle triangle OAM,
OA2 = OM2 + AM2
( AM2 = (5)2 – (4)2 = 25 – 16 = 9
( AM = 3

( AB = 2.AM = 2.3 = 6 cm. (Ans.)

eq \o((,b) See theorem -4 of Chapter-8.2 in math textbook. Page-137
eq \o((,c)
 SHAPE  \* MERGEFORMAT 



Given that, CD || BA. It is required to prove that, AD = BC. 

Construction: join A, D; B, C; O, A; O, B. Draw AE ( CD and BF (CD.
	Proof:                Steps
	Justification

	(1) Right angle triangle (AOE and (BOF hypotenuse OA = hypotenuse OB
	[Radius in same circle]

	AE = BF
	[AB||CD]

	((AOE ((BOF
	[Hypotenus sides theorem of right angle triangle]

	( OF = OE
	

	(2) CF = CO – OF
	

	

= OD – OF
	[(CO = OD = Radius]

	
=OD – OE
	[(OE = OF]

	
=DE
	

	(3) In right angle triangle (BFC-
	

	
BC2 = BF2 + FC2
	[Pythagoras theorem]

	
= AE2 + DE2
	

	
= AD2
	[((ADE Right angle]

	( AD = BC (Proved)
	


Answer to the question no. 7
eq \o((,a)


[image: image76.emf] 

D  

B  

A  

60   

30   

C 

6 0 m.  

h m  

E  


In the fig, AB is a tower whose vertex is A, pedal point is B & the angle of elevation at point C on ground is 30(, moving 60m towards the tower at D, the angle of elevation is 60(.
Since AE||BC

So, (ACB = (EAC = 30(. (EAC is angle of depression of the tower.

( The angle of elevation and angle of depression of the top of the tower are equal. (Shown)
eq \o((,b)
Here, (ACB = 30(, (ADB = 60(, CD = 60 m

(
BC = BD + CD = BD + 60 .


Let, the height of the tower be h metre


Now, height of the tower be h metre, From right angle (ABD,



tan(ADB =  eq \f(AB,BD) 

or,
tan60( =  eq \f(h,BD) 

or,
 eq \r(3) =  eq \f(h,BD) 

(
h = BD. eq \r(3)  ............... (i)


BD =  eq \f(h,\r(3))  ........................... (ii)


Again, in right angled (ABC.



tan(ACB =  eq \f(AB,BC) 

or, tan30( =  eq \f(h,BD + 60)  or,  eq \f(1,\r(3)) =  eq \f(h,BD + 60) 

or,
BD + 60 = h eq \r(3)   [cross multiplying]


or,
 eq \f(h,\r(3)) + 60 = h eq \r(3) 

 eq \b\bc\[(( BD = ) 
) 


or,
 eq \f(h + 60\r(3),\r(3))  = h eq \r(3) 

or,
h + 60 eq \r(3)  = 3h  


or,
2h = 60 eq \r(3) 

or,
h =  eq \f(60\r(3),2)  or, h = 30 eq \r(3) 

(
h = 51.961m (approx)

( the required height of a tower is 51.961m (approx) (Ans.)
eq \o((,c) In (ABC, (ABC = 90(
((ABC is right angle

In (ABC

BC = CD + BD = 60 + eq \f(h,\r(3))  [From 'b']



= 60 + eq \f(30\r(3),\r(3)) [From 'b']



= 90

And height, AB = 51.961 [From 'b']
( Area of (ABC = eq \f(1,2)( AB ( BC ( sin 90(



= eq \f(1,2)( 51.961 ( 90(



= 2338.245 sq.m (Ans.)
Answer to the question no. 8
eq \o((,a) Let, the height of the pole, BD = 64 m.

The pole breaks into two parts without complete separation at the point A and makes an angle (BCA = 60( with the ground.

( AB = x m

( AD = AC = (64 ( x) m

eq \o((,b) Now, from  (ABC

we get,


sin(BCA =   eq \f(AB,AC) 

or, sin 60( =  eq \f(x,64 ( x)

or,   eq \f(\r(3),2) =  eq \f(x,64 ( x)

or,  eq \r(3)(64 ( x) = 2x


or, x( eq \r(3) + 2) = 64 eq \r(3)

or, x =  eq \f(64\r(3),2 + \r(3))


= 29.702 m


( 64 ( x = 34.298 m

(The length of the broken part is 34.298 m (approx.) (Ans.)

eq \o((,c) From the figure of 'b' (C = 60(

((A = 30(

Now, L.H.S = cos22A – sin22A




= cos2(2 ( 30() – sin2(2 ( 30()




= cos260( – sin260(



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



= eq \f(1,4) – eq \f(3,4) = eq \f(1 – 3,4)



= – eq \f(1,2)

R.H.S = eq \f(1 – tan22A,1 + tan22A)



= eq \f(1 – tan260(,1 + tan260() = eq \f(1 – (\r(3))2,1 + (\r(3))2)



= eq \f(1 – 3,1 + 3) = eq \f(– 2,   4) = – eq \f(1,2)
( cos22A – sin22A = eq \f(1 – tan22A,1 + tan22A) (Shown)
Answer to the question no. 9
eq \o((,a)Let, the radius of a circle, r = 4.5 cm. and the angle subtended at the centre by the circular segment, ( = 60(.
We know, 

Area of circular segment =  eq \f((,360() ((r2


=  eq \f(60(,360() ( 3.1416 ( (4.5)2 sq. cm.



=  eq \f(60(,360() (3.1416(20.25 sq. cm.



= 10.603 sq. cm. (approx.) (Ans.) 
eq \o((,b) See Example -6 of Chapter-16.4 in math textbook. Page-276
eq \o((,c)
Let, the length of the two sides of a parallelogram, h = a = 12   cm, 
r = b = 5   cm, and the smaller diagonal d1 = 10 cm and other diagonal = d2 cm. 
We know, the sum of the square of diagonal of the parallelogram is equal to twice the sum of square of two sides.

So, d12 + d22 = 2(a2 + b2) 


or, d22 = 2(a2 + b2) ( d12

or, d22 = 2(122 + 52) ( 102

or, d22 = 338 ( 100


or, d22 = 238 


or, d2 =  eq \r(238) 

( d2 = 15.427(approx.) 


So, other diagonal is 15.427cm (approx.) (Ans.)
Answer to the question no. 10
eq \o((,a) Here, n = 80 and  eq \f(n,2) =  eq \f(80,2) = 40
Therefore, median is the 40-th term. 40-th term is in the (61-70) class. So the median class is (61-70).
eq \o((,b)
To determine mean in short-cut method, the table will be (where the class interval will be, h = 10):
	Class interval
	Mid value, xi
	Frequency, fi
	Step deviation
ui =  eq \f(xi – a,h)
	Frequency and class
interval, fiui

	31-40
	35.5
	6
	(3
	(18

	41-50
	45.5
	12
	(2
	(24

	51-60
	55.5
	16
	(1
	(16

	61-70
	65.5 ( a
	20
	0
	0

	71-80
	75.5
	14
	1
	14

	81-90
	85.5
	8
	2
	16

	91-100
	95.5
	4
	3
	12

	
	
	n = 80
	
	(fiui = (16



(Mean,  eq \o(–,x) = a +  eq \f((fiui,n) h 


= 65.5 +  eq \f((16 ´ 10,80) = 65.5 (2


= 63.5(Ans.)
eq \o((,c)
Table for drawing frequency polygon:
	Class interval
	Class midpoint
	Frequency

	31-40
	35.5
	6

	41-50
	45.5
	12

	51-60
	55.5
	16

	61-70
	65.5
	20

	71-80
	75.5
	14

	81-90
	85.5
	8

	91-100
	95.5
	4

	
	
	


Now, frequency polygon has been drawn taking 1 square of graph paper as 2 unit of class midpoint along with x-axis and taking 1 square of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 30.

[image: image77]
Answer to the question no. 11 
eq \o((,a) Average of the data =  eq \f(4.9 + 5.4 + 7.8 + 6.5 + 6.1,5) =  eq \f(30.7,5)


= 6.14 (Ans.) 
eq \o((,b)To determine mean in short-cut method, the table will be (where the class interval will be, h = 10):
	Class interval
	Mid value, xi
	Frequency, fi
	Step deviation
ui =  eq \f(xi – a,h)
	Frequency and class
interval, fiui

	51-60
	55.5
	6
	(2
	(12

	61-70
	65.5
	14
	(1
	(14

	71-80
	75.5 ( a
	18
	0
	0

	81-90
	85.5
	8
	1
	8

	91-100
	85.5
	4
	2
	8

	
	
	n = 50
	
	(fiui = (10



(Mean,  eq \o(–,x) = a +  eq \f((fiui,n) h 


= 75.5 +  eq \f((10 ´ 10,50) = 75.5 (2

= 73.5(Ans.)
eq \o((,c)
Table for drawing ogive curve:
	Class interval
	Frequency
	Cumulative frequency

	51-60
	6
	6

	61-70
	14
	20

	71-80
	18
	38

	81-90
	8
	46

	91-100
	4
	50


Now, ogive curve has been drawn taking 2 squares of graph paper as unit of higher limit of class interval along with x-axis and taking 2 squares of graph paper as unit of cumulative frequency along with y-axis. 

[image: image78]

44. Barisal Cadet College

Mathematics (Creative)
Answer to the question no. 1
eq \o((,a)
Co-prime Number : Two integers p and q are said to be co-prime if the only positive integer that divides both of them is 1. 
eq \o((,b)
Given, P =  eq \r(3) = 1.7320508.......... and Q = 4 


Let, x = 2.010010001..........


and y = 2.1011011101111..........


be two real number, 


Then, both x and y are greater then P and less than Q. 


( Two irrational numbers between P and Q. 



 eq \b\rc\}(\a\al(are 2.010010001......,and 2.1011011101111......))  (Ans.)
eq \o((,c)
Given, S =  eq \r(41)
 We know, 



36 < 41 < 49 



( 6 <  eq \r(41) < 7 


Therefore, the value of  eq \r(41) is greater than 6 and less than 7. 


(  eq \r(41) is not an integer. 


(  eq \r(41) is either a rational or irrational number. 


If  eq \r(41) is a rational number, then 


Let,  eq \r(41) =  eq \f(p,q)       eq \b\bc\[(\a\al(Where p and q are natural number, and co-prime to each other))

or, 41 =  eq \f(p2,q2) 

or, 41q =  eq \f(p2,q) 

Clearly, 41q is an integer but  eq \f(p2,q) is not, because p and q are co-prime and q > 1 



( 41q ≠  eq \f(p2,q) 


i. e  eq \r(41) ≠  eq \f(p,q) 

(  eq \r(41) is an irrational number (Shown)
Answer to the question no. 2
eq \o((,a) Given that,


 eq \f(1,p)  +  eq \f(1,q) 
=  eq \f(8,x) 
or,   eq \f(q + p, pq)  
=  eq \f(8,x) 
or,  (q + p)x = 8pq

(  x =  eq \f(8pq, (q + p)) (Ans.) 
eq \o((,b) Form (a)


x =  eq \f(8pq, q + p)  [Divided both side by 4p]

or, 
 eq \f(x,4p) =  eq \f(2q,q + p)  

or,
 eq \f(x + 4p,x – 4p) =  eq \f(2q + q
 + p,2q – q – p) 
or,  eq \f(x + 4p,x – 4p) =  eq \f(3q + p, q – p) ............. (i)

Again, x =  eq \f(8pq,q + p) 
or,
 eq \f(x,4q) =  eq \f(2p,q + p) 
or,  eq \f(x + 4q,x – 4q) =  eq \f(2p + q + p,2p – q – p)  

or,  eq \f(x + 4q,x – 4q) =  eq \f(3p + q,p – q) .............. (ii)

Add (i) and (ii)

 eq \f(x + 4p,x – 4p) +  eq \f(x + 4q,x – 4q) 
=  eq \f(3q + p,q – p) +  eq \f(3p + q,p – q) 

=  eq \f(3q + p,q – p) –  eq \f(3p + q,q – p) 

=  eq \f(2q – 2p,q – p)  


=  eq \f(2(q – p),(q – p)) 

= 2

(  eq \f(x + 4p,x – 4p) +  eq \f(x + 4q,x – 4q) = 2 (Ans.)
eq \o((,c)
Given that, 



 eq \f(a + b,b + c) =  eq \f(c + d,d + a) 

or,  eq \f(a + b – b – c,b + c) =  eq \f(c + d – d – a,d + a) [divinendo] 


or,  eq \f(a – c,b + c) =  eq \f(c – a,d + a) 

or,  eq \f(a – c,b + c) –  eq \f(c – a,d + a) = 0 


or,  eq \f((a – c) (d + a) + (a – c) (b + c),(b + c) (d + a)) = 0 


or, (a – c) (a + b + c + d) = 0 


or, a – c = 0 
or, a + b + c + d = 0


( a = c 
or, a + b + c + d = 0 (Proved) 
Answer to the question no. 3
eq \o((,a)
We know, that 


13 + 23 + 33 + ....... + n3 = n (n + 1),2)  eq \b\bc\{()2

( 13 + 23 + 33 + ........ + (60)3 = 60 (60 + 1),2)  eq \b\bc\{()2



= (30 ( 61)2


= 3348900 (Ans.) 

eq \o((,b) 
Let, first term of the arithmetic series = a 


and the common difference = d 


Given that, 


sum of first x terms of the arithmetic series, Sx = y 


and sum of first y terms of the arithmetic series, Sy = x

We know, 


sum of first x terms of an arithmetic series,

                                            Sx =  eq \f(x,2) {2a + (x– 1)d} 


or, y =  eq \f(x,2) {2a + xd – d} ...... (i) 


Sum of first y terms of an arithmetic series, 

                      Sy =  eq \f(y,2) {2a + (y – 1)d} 


            or, x =  eq \f(y,2)  {2a + yd – d} ........... (ii) 


            or, 2x = 2ay + y2d – yd ............. (iii) 


We get, from the equation (i)


           2y = 2ax + x2d – xd ................(iv) 


By doing (iii) ( x ( (iv) ( y we get, 


           2x2 = 2axy + xy2d – xyd ............. (v) 


           2y2 = 2axy + yx2d – xyd ..............(vi) 

               (–)    (–)       (–)         (+)


or, 2x2 – 2y2 = xy2d – yx2d   [by subtracting]

       or, 2(x2 – y2) = xyd(y – x)   


or, 2(x + y) (x – y) = – xyd(x – y) 


or, –xyd = 2(x + y) 


( 
d =  eq \f(2(x + y),–xy)  


Substituting the value of d in (ii) we get, 


x = x + y),–xy)  eq \f(y,2) 

 eq \b\bc\{(2a + (y – 1).) 


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

 eq \b\bc\{(2a – ) 


or, x = ay –  eq \f(y(x + y)(y – 1),xy)  


or, x = ay –  eq \f((x + y)(y – 1),x)  


or, x +  eq \f((x + y)(y – 1),x) = ay

or,  eq \f(x2 + xy – x + y2 – y,x) = ay  


or,  eq \f(x2 + y2 + xy – x – y,xy)  = a 

( 
a =  eq \f(x2 + y2 + xy – x – y,xy)  
eq \o((,c) Sum of first (x + y) terms of the arithmetic series, 

Sx + y =  eq \f(x + y,2)  {2a + (x + y – 1)d} 

=  eq \f(x + y,2) 

 eq \b\bc\[(\f(2(x2 + y2 + xy – x – y),xy) + (x + y – 1). \f(2(x + y),– xy))  

=  eq \f(x + y,2) 

 eq \b\bc\[(\f(2(x2 + y2 + xy – x – y),xy)  –  \f(2(x + y) (x + y – 1) ,xy))  

=  eq \f(x + y,2) . eq \f(2,xy) [x2 + y2 + xy ( x ( y ( x2 ( xy + x ( xy ( y2 + y]

=  eq \f(x + y,xy) (–xy) 

= – (x + y) 

Ans. – (x + y)

Answer to the question no. 4
eq \o((,a)
We know, Area of a circle with radius r is (r2 sq. unit when r = 1 unit the area = ( sq. units. (Ans.) 
eq \o((,b) Let, AB and CD be two equal chords of a circle with centre O. It is to be proved that the chords AB and CD are equidistant from the centre.

Construction: Draw from O the Perpendiculars OE and OF to the chords AB and CD respectively. Join O, A and O, C. 

Proof:

	Steps
	Justification

	(1) OE(AB and OF(CD. Therefore AE = BE, and CF = DF.

( AE =  eq \f(1,2)AB, and CF =  eq \f(1,2)CD.

(2) But, AB = DC,    ( AE = CF

(3) Now, in the rightangled triangles (OAE and (OCF.

hypotenuse OA = hypotenuse OC and AE = CF

( (OAE ( (OCF

( OE = OF

(4) But OE and OF are the distances from O to the chords AB and CD respectively.

Therefore, the chords AB and CD are equidistand from the centre of the circle. (Proved) 
	[The perpendicular from the centre bisects the chord].

[radius of same circle]

[step 2]

[RHS theorem]


eq \o((,c) It is required to prove that, PA = PD and PB = PC.

Proof : 

(1) In right angled triangles (OPN and (OPM Hypotenuse OP is the common side of both triangles. and OM = ON.  [According to 'b']

( (OPN ( (OPM
[RHS Theorem]

So, PM = PN .......... (ii)

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

or, AP = DP .............. (iii)

Again, AB = CD ........... (iv)

(3) Subtracting (iii) and (iv) 


AB – AP = CD – DP

or,  PB = PC. (Proved).
Answer to the question no. 5
eq \o((,a) 

[image: image79]
eq \o((,b) 
Particular enunciation:  Let, the bisector AD of (A of the triangle ABC intersects BC at D. The line segment CE || DA intersects the line segments BA extended at E, It is required to prove that, 


BD: DC = BA:  AC.


Proof: Since DA || CE [by construction]


( (AEC = Corresponding (BAD and 

          (ACE = alternate (CAD 

        But (BAD = (CAD;  [postulate]


( (AEC = (ACE  ( AC = AE


Again, DA is the bisector of (A


(  eq \f(BD,DC) =  eq \f(BA,AE) 

(  eq \f(BD,DC) = eq \f(BA,AC) ;   [( AE = AC]


(BD: DC = BA: AC. (Proved)

eq \o((,c)


[image: image80]
Let, ABC is a triangle and it is required to draw its ex-circle That is, to draw a circle which touches one side of ABC and the other two sides produced.
Construction:

(1)
AB and AC be produced to D and F respectively.
(2)
BM and CN, the bisectors of (DBC and


(FCB respectively are drawn.


Let, E be their point of intersection. 
(3)
From E, perpendicular EH is drawn on BC and let EH intersect BC at H.
(4)
With E as centre and radius equal to EH, a circle is drawn.


The circle HGL is the ex-circle of the triangle ABC.
Answer to the question no. 6
eq \o((,a)


[image: image81]
In the figure, (ABC is a right angle triangle where (BAC is right angle.
eq \o((,b)
Similar to theorem 4 of chapter 15 of your textbook (Page-247) 
eq \o((,c) 

[image: image82]
Given,  ABC is a triangle and AB = AC = BC = a unit. AD ( BC.
Now, Between (ABD and (ACD [both are right angled]


AB = AC [Given]


AD = AD  [General side]

( (ABD ( (ACD (Proved)

At (ABD , AB2 = AD2 + BD2

= AD2 +  eq \b(\f(1,2) BC)2

= AD2 +  eq \f(1,4) BC2  

[( (ABD ( (ACD and BD = CD]


( AB2 (  eq \f(1,4) BC2 = AD2

Or, AB2 (  eq \f(1,4) AB2 = AD2  [( AB = BC]


Or,  eq \f(4AB2 ( AB2,4)  = AD2

Or, 3AB2 = 4AD2
( 4AD2 = 3AB2 (Proved)
Answer to the question no. 7
eq \o((,a)
Given that, In (ABC (B = 90(

AB = 3 cm, BC = 4c m 


( AC2 = AB2 + BC2



= 32 + 42



= 25


( AC = 5cm 


(sin A =  eq \f(BC,AC) 


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


and cotA =  eq \f(AB,BC) 


=  eq \f(3,4) (Ans.) 
eq \o((,b)
 eq \f(sec2A – cosec2A,sec2A + cosec2A) 

= AC,AB))2  eq \f(–  eq \b\bc(\f(AC,BC))2 , eq \b\bc(\f(AC,AB))2  +  eq \b\bc(\f(AC,BC))2 ) 


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


= 25,9)  eq \f(–  eq \f(25,16) , eq \f(25,9) +  eq \f(25,16) ) 


= 16 – 9,144))  eq \f(25 ,25  eq \b\bc(\f(16 + 9,144)) ) 


=  eq \f(7,25) (Ans.) 
eq \o((,c)
From figure, 


We get, sec ( =  eq \f(5,4) 

and cosec ( =  eq \f(5,3) 

( L.H.S = sec2( + cosec2(


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


=  eq \f(25,16)  +  eq \f(25,9) 


=  eq \f(625,144) 

and R.H.S = sec2(. cosec2(


=  eq \b\bc(\f(5,4))2 .  eq \b\bc(\f(5,3))2 


=  eq \f(25,16) . eq \f(25,9) 


=  eq \f(625,144) 

( sec2( + cosec2( = sec2(.cosec2( (Shown) 
Answer to the question no. 8
eq \o((,a)
Given that, m = tan( + sin(


n = tan( – sin(

( mn = (tan( + sin() (tan( – sin() 



= tan2( – sin2(


= tan2(  eq \b\bc(1 – \f(sin2(,tan2()) 


= tan2( (1 – cos2() 



= tan2(. sin2( (Ans.) 

eq \o((,b) Here, m2 ( n2



= (tan( + sin()2 ( (tan( ( sin()2    




= 4.tan(sin(    [( (a + b)2 ( (a ( b)2 = 4ab]




= 4 eq \r(tan2(sin2()



= 4 eq \r(tan2((1 ( cos2())



= 4 eq \r(tan2( ( tan2(cos2()



= 42(,cos2() eq \r(tan2( ( .cos2()




= 4 eq \r(tan2( ( sin2()



= 4 eq \r((tan( + sin()(tan( ( sin())



= 4 eq \r(mn)

( m2 ( n2 ( 4 eq \r(mn) = 0 (Ans.)
eq \o((,c)
Given that,

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


Or,  eq \f(tan( + sin(,tan( ( sin() =  eq \f(2 + ,2 (  eq \r(3))
    

Or,  eq \f(tan( + sin( + tan( ( sin(,tan( + sin( ( tan( + sin() =  eq \f(2 +  + 2 (  eq \r(3),2 +  eq \r(3) ( 2 +  eq \r(3))

[componendo-dividendo]


Or,  eq \f(2 tan(,2 sin() =  eq \f(4,2)


Or,  eq \f(tan(,sin() =  eq \f(2,)


Or,  eq \f(sin(,cos() .  eq \f(1,sin() =  eq \f(2,)


Or,  eq \f(1,cos() =  eq \f(2,)


Or, cos( =  eq \f(,2)


Or, cos( = cos 30(

( ( = 30( (Ans.)

Answer to the question no. 9
eq \o((,a) In the figure hight of building AB = h m, elevation of angle is (ACB = 60(, moving back CD = 42 m from C the angle of elevation becomes (ADB = 45(
eq \o((,b) According to the figure (a) BC = x m. and CD = 42 m

( BD = BC + CD


= (x + 42)m

In traingle ABC, we get,


    tan(ACB =  eq \f(AB,BC)

or, tan60( =  eq \f(h,x)

or,  eq \r(3) =  eq \f(h,x)     [( tan60( =  eq \r(3)]


( x =  eq \f(h,\r(3))  ............ (i)

Again In traingle ABD we get

      tan(ADB =  eq \f(AB,BD)
or, tan45( =  eq \f(h,x + 42)  [( tan 45( = 1]
or, 1 =  eq \f(h,x + 42)
or, h = x + 42

or, h =  eq \f(h,\r(3)) + 42  [by equation (i)]

or,  eq \r(3)h = h + 42 eq \r(3)
or,  eq \r(3)h – h = 42 eq \r(3)
or, h =  eq \f(42\r(3),(\r(3) – 1)) = 99.37m (App.)
Height of the building is 99.379 metres (app.) (Ans.)
eq \o((,c)
From 'b' we get the perimeter of equilateral triangle is 99.379m (app.) 


( One side of triangle, a = 33.13m (app.) 

We know, area of a equilateral triangle is =  eq \f(\r(3),4) a2 sq. units 



=  eq \f(\r(3),4) (33.13)2 m2


= 475.17m2 (app.) (Ans.)
Answer to the question no. 10
eq \o((,a)

	Class Interval
	Mid-value
	Frequency
	Cumulative Frequency

	50-54
	52
	7
	7

	55-59
	57
	12
	19

	60-64
	62
	18
	37

	65-69
	67
	2
	39

	70-74
	72
	9
	48


eq \o((,b)
To Determine the mean by short-cut method the following table : 

	Class Interval
	Midvalue xi
	Frequency fi
	Step Deviation

ui =  eq \f(xi – a ,h) 
	fiui

	50-54
	52
	7
	–2
	–14

	55-59
	57
	12
	–1
	–12

	60-64
	62 (a)
	18
	0
	0

	65-69
	67
	2
	1
	2

	70-74
	72
	9
	2
	18

	
	
	n = 48
	
	((iui = (6



( mean,  eq \o(–,x) = a +  eq \f((fiui,n) ( h 



= 62 +  eq \f(– 6,48) ( 5 



= 61.375 (Ans.) 
eq \o((,c)
Continuous class interval table to draw histogram : 

	Class interval 
	Continuous class interval 
	Frequency 

	50-54
	49.5-54.5
	7

	55-59
	54.5-59.5
	12

	60-64
	59.5-64.5
	18

	65-69
	64.5-69.5
	2

	70-74
	69.5-74.5
	9


Now, histogram has been drawn taking 1 squares of graph paper as 1 unit of class interval along with x-axis and taking 1 square of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 49.5. 


[image: image83]
Figure: Histogram

Answer to the question no. 11
eq \o((,a)
Here, highest value = 90 



lowest value = 35


( Range = (90 – 35) + 1


=  56 


( Number of class by taking 5 as class interval =  eq \f(56,5) 



= 11.2



( 12 


( Frequency distribution table with 5 as class interval 

	Class Interval
	Tally
	Frequency

	35-39
	||
	2

	40-44
	||
	2

	45-49
	 eq \o(/,||||)
	5

	50-54
	|||
	3

	55-59
	 eq \o(/,||||)
	5

	60-64
	 eq \o(/,||||) ||
	7

	65-69
	 eq \o(/,||||)
	5

	70-74
	||||
	4

	75-79
	|
	1

	80-84
	|
	1

	85-89
	||
	2

	90-94
	|
	1

	
	
	n = 38


eq \o((,b)
To determine the median, the distribution table is as follows:

	 Class Interval
	Frequency
	Cumulative Frequency

	35-39
	2
	2

	40-44
	2
	4

	45-49
	5
	9

	50-54
	3
	12

	55-59
	5
	17

	60-64
	7
	24

	65-69
	5
	29

	70-74
	4
	33

	75-79
	1
	34

	80-84
	1
	35

	85-89
	2
	37

	90-94
	1
	38



Here,  eq \f(n,2) =  eq \f(38,2) = 19 


( Median class (60-64) 

	( Median = L +  eq \b\bc(\f(n,2) – Fc) (  eq \f(h,fm) 
	Here, 

L = 60

	
= 60 + (19 – 17) (  eq \f(5,7) 
	FC = 17 

fm = 7 

	
= 60 +  eq \f(2 ( 5,7) 
	h = 15

	
= 61.43 (appr.) (Ans.)
	


eq \o((,c)
Table for drawing frequency polygon : 

	Class interval 
	Class midpoint 
	Frequency 

	35-39
	37
	2

	40-44
	42
	2

	45-49
	47
	5

	50-54
	52
	3

	55-59
	57
	5

	60-64
	62
	7

	65-69
	67
	5

	70-74
	72
	4

	75-79
	77
	1

	80-84
	82
	1

	85-89
	87
	2

	90-94
	92
	1


Now, frequency polygon has been drawn taking 1 square of graph paper as unit of class midpoint along with x-axis and taking 2 squares of graph paper as unit of frequency along with y-axis. The broken segments have been used to show the presence of previous squares starting from origin to 35. 


Figure: Frequency polygon
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