[image: image20.wmf]Mathematics (Compulsory) ( Test Exam Questions-2017: Creative
2 
[image: image21.png]


Mathematics (Compulsory) ( Test Exam Questions-2017: Creative
145 

[image: image22.wmf][image: image23.wmf]

Top Ranked Schools' Test Exam Questions of All Boards
	
57. Rajuk Uttara Model College, Dhaka
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( A = x + y + z, B = x2 ( x eq \r(3) + 1 and C = x3 +  eq \f(1,x3) are three algebraic expressions.    

a.
If A = 0, then prove that, x3 + y3 + z3 = 3xyz. 
2

b.
If B = 0, then find the value of  eq \b(x3 + \f(1,x3)) +  eq \b(x2 + \f(1,x2)).
4
c.
If C = 18, then show that, x =  eq \f(3 + \r(5),2).
4
2. ( a, b, c are ordered proportional and  eq \f(6,x) =  eq \f(1,a) +  eq \f(1,b).
a.
Express x in terms of a and b.  
2

b.
Prove that, a2b2c2  eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) = a3 + b3 + c3  
4
c.
By using properties of proportion show that,  eq \f(x + 3a,x ( 3a) +  eq \f(x + 3b,x ( 3b) = 2 where a ( b. 
4
3. ( The sum of first p terms of an arithmetic series is q and the first q terms is p. The 8th term of geometric series is ( 27 and 11th term is 81(3.
a.
If the sum of cubes of the first n natural numbers is 441, find the value of n. 
2

b.
Find the sum of first (p + q) terms of the arithmetic series.  
4
c.
Determine the sum of first 9 terms of the geometric series.  
4
Group B  –  Geometry
4. ( In (ABC, the bisector AP of (A intersects BC at P. The line segment CE parallel to PA intersects extended BA at E. 
a.
Draw the figure in the light of above stem.  
2

b.
Prove that, BP : PC = BA : AC. 
4
c.
If a line segment parallel to BC intersects AB and AC at M and N respectively, then prove that, BP : PC = BM : CN.  
4
5. ( ABCD is a quadrilateral inscribed in a  circle with centre O. The diagonals AC and BD intersect at the point E.   

a.
Draw the figure with above information. 
2

b.
Prove that, the sum of two opposite angles of the quadrilateral ABCD is two right angles.  
4
c.
Show that, (AOB + (COD = 2(AEB.  
4
6. ( The length of three sides of a triangle are 4 cm, 5 cm and 6 cm.  
a.
Find the area of the triangle.  
2

b.
Draw the circumcircle of the triangle. (Description and sign of drawing are necessary) 
4
c.
Construct a square whose perimeter is equal to the perimeter of the triangle. (Description and sign of drawing are necessary) 
4
Group C  –  Trigonometry and Mensuration
7. ( P = cos( + sin( and Q = cos( ( sin( are two trigonometric expressions.  
a.
If secA + tanA =  eq \f(5,2), then find the value of secA ( tanA. 
2

b.
If P =  eq \r(2)(P ( sin(), then prove that, Q =  eq \r(2)(P ( cos(). 
4
c.
If P = 1, then find the value of (, where 0( ( ( ( 90(.  
4
8. ( From a helicopter above a point R between two kilometer posts, the angles of depression of the two points P and Q are 30( and 60( respectively.  
a.
Draw a figure with short description.  
2

b.
Find the height of the helicopter from the ground.  
4
c.
Find the direct distance from the pionts P and Q of the helicopter. 
4

9. ( The length of two sides of a parallelogram are 30 cm and 26 cm. The smaller diagonal is 28 cm. The outer measurements of a rectangular box are 8 cm, 6 cm and 4 cm, respectively. The area of the whole inner surface is 88 sq. cm.  
a.
If the height of a right circular cylinder is 8 cm and radius of the base is 4 cm, determine its area of the whole surface.  
2

b.
Find the length of the other diagonal of the parallelogram.  
4
c.
Find the thickness of the wood of the box.  
4
Group D – Statistics
10. ( Frequency distribution table of the marks obtained in Mathematics of class X are provided:

	Class interval
	25-34
	35-44
	45-54
	55-64
	65-74
	75-84
	85-94

	Frequency
	5
	10
	15
	20
	30
	16
	4


a.
Find the midvalue of the median class.  
2

b.
Find the mean from the table by short-cut method.  
4
c.
Draw an Ogive curve of the data.  
4

11. ( The followings are the marks obtained in Mathematics of 40 students of class X. 

61, 99, 62, 65, 98, 95, 81, 85, 90, 70, 77, 80, 75, 66, 68, 69, 75, 77, 82, 85, 87, 90, 92, 68, 70, 71, 72, 77, 78, 80, 83, 85, 75, 77, 81, 85, 75, 77, 81, 78.  
a.
Make frequency distribution table considering 5 as a class interval.  
2

b.
Find the median and mode from the distribution table.  
4
c.
Draw frequency polygon from the table.  
4
	Answers
	1.
b. 1

2.
a. x  =  eq \f(6ab,a + b)
3.
a. 6; b. ((p + q); c.  eq \f(1,\r(3))  eq \b\bc\[(\f(1 + 81\r(3),1 + \r(3)))
6.
a. 9.92 sq. cm
	7.
a.  eq \f(2,5); c. ( = 0( or 90(
8.
b. 433.013m; c. 866.03m

9.
a. 301.6cm2; b. 48.66cm; c. 1cm

10.
b. 61.9

11.
b. 78.78, 81


	
58. Ideal School & College, Motijheel, Dhaka
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( 6m2 ( 6m = 1  

a.
Find the value of 3m (  eq \f(1,2m) 
2

b.
Show that, 4m2 +  eq \f(1,9m2) =  eq \f(16,3) 
4
c.
Find the value of  eq \b(27m3 ( \f(1,8m3))  eq \b(4m2 (  \f(1,9m2))   
4
2. ( x = 2. y = 3 and z = 5
a.
If logp324 = 4, what is the value of p? 
2

b.
Prove that,  eq \r(y) is an irrational number.  
4
c.
Show that,  eq \f(log\r(y3) ( log\f(1,x3) ( \f(y,x)log(xz),log(xy) ( log z) (  eq \f(3,2) = 1 
4
3. ( If in an arithmatic series 1st term is a, common difference is d, last term is p and sum of 1st n terms is Sn then the series becomes Sn = a + (a + d) + (a + 2d) + ---------- + p. 
a.
Determine the nth term of the series.  
2

b.
Prove that, Sn =  eq \f(n,2){2t + (n ( 1)d}. 
4
c.
If in the given arithmatic series pth term is a, qth term is b and rth term is c then show that, a(q ( r) + b(r ( p)  + c(p ( q) = 0.  
4
Group B  –  Geometry
4. ( AB and CD are two chords of a circle with centre O. OE(AB and OF(CD.
a.
Draw the figure according to the stem in short description.  
2

b.
If AB = CD, prove that OE = OF. 
4
c.
If the chord AB and CD intersect inside the circle at P and formed (AOC and (BOD then prove that, (AOC + (BOD = 2(APC. 
4
5. ( a = 3 cm, b = 3.5 cm and c = 5 cm are three sides and (x = 60(, (y = 45( are two angles.   

a.
Draw (x and (y with compass.  
2

b.
Construct the (ABC and draw a circle inscribed in the triangle with description.  
4
c.
If the length of two parallel sides of a trapezium are a and b and two ajacent angles of a are (x and (y, then construct the trapizium. [Sign and description of construction are needed.] 
4
6. ( The ratio of the area of two isosceles triangles (ABC and (DEF is 9 : 16. The vertical angles (A = (D and AM (BC, DN (EF. 
a.
Draw the figure according to the given information. 
2

b.
Prove that, (B = (E. 
4
c.
Prove that, AM : DN = 3 : 4. 
4
Group C  –  Trigonometry and Mensuration
7. ( P =  eq \f(1,cosec() +  eq \f(1,sec(), Q =  eq \f(1,sec() (  eq \f(1,cosec() 
a.
If ( = 30(, then find the value of PQ.  
2

b.
If P =  eq \r(2) cos(, Prove that, Q =  eq \r(2) sin (. 
4
c.
If P =  eq \r(2) then find the value of (, where 0( < ( < 90(.  
4
8. ( 

[image: image1]
a.
If AC ||BE then find the value of (CBD. 
2

b.
Find the value of BC by determining AB. 
4
c.
Find the value of BD. 
4

9. ( The outer measurment of a rectangular wooden box are 9 cm, 10 cm, and 12 cm respectively. The area of the whole inner surface is 206 sq. cm.  
a.
Find the length of the diagonal of the box. 
2

b.
If the thickness of the wall of the box are equal, find the thickness of the box. 
4
c.
Considering the greatest and the smallest sides as the height and radius of the base of a right circular cylinder respectively. Find the area of the whole surface and volume of the cylinder.   
4
Group D – Statistics
10. ( Frequency distribution table of the marks obtained in social science of 60 students of a school are given below:

	Class interval
	11-20
	21-30
	31-40
	41-50
	51-60
	61-70
	71-80

	Frequency
	7
	9
	12
	15
	8
	5
	4


a.
Find the median class from the table.  
2

b.
Determine the mean of marks of the students in shortcut method. 
4
c.
Draw the histogram of the data.  
4

11. ( The frequency distribution table of the weights (in kg) of 50 students of class ten of a school are given below:

	75,
	45,
	50,
	48,
	51,
	77,
	57,
	56,
	76,
	58,

	75,
	61,
	60,
	62,
	60,
	63,
	64,
	46,
	55,
	54,

	67,
	61,
	70,
	70,
	68,
	60,
	63,
	61,
	50,
	55,

	57,
	56,
	63,
	60,
	62,
	56,
	67,
	70,
	69,
	70,

	69,
	68,
	70,
	60,
	56,
	58,
	61,
	53,
	65,
	64


a.
Make a frequency distribution table taking appropriate class interval.  
2

b.
Determine the mode from the table.  
4
c.
Draw the frequency polygon from the data.  
4
	Answers
	1.
a. 3; c. (54 eq \r(15)
2.
a. 3  eq \r(2) 
3.
a. a + (n – 1) d 

7.
a.  eq \f(1,2) ; c. 45(
	8.
a. 30(; b. 40m; c. 23.09m (approx.) 

9.
a. 5 eq \r(13)cm; b.  eq \f(31 – 2\r(79),6) ; c. 1187.52 sq. cm (approx.); 3053.63 cubic cm (approx)  

10.
a. (41 – 50); b. 42

11.
b. 60.625 


	
59. Viqarunnessa Noon School & College, Dhaka
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra

1. ( x2 = 11 + 2 eq \r(30), x > 0  

a.
Find the value of  eq \f(1,x2)
2

b.
Find the value of x3 +  eq \f(1,x3) 
4

c.
Prove that, x6 –  eq \f(1,x6) = 1932 eq \r(30) 
4

2. ( p, q, r are in continued proportion and  eq \f(1,a) +  eq \f(1,b) =  eq \f(4,x)
a.
Show that, x =  eq \f(4ab,a + b) 
2

b.
Show that,  eq \f(x + 2a,x – 2a) + \f(x + 2b, x – 2b) = 2 
4

c.
Prove that, p2q2r2 (p–3 + q–3 + r–3) = p3 + q3 + r3. 
4

3. ( In an arithmetic series the pth term and the qth terms are respectively q and p and the 4th term of a geometric series is  eq \f(\r(2),3) and the 9th term is  eq \f(8\r(3),81).
a.
1 + 2 + 3 + 4+……….+99 = ? 
2

b.
Find the (p + q) th term of the arithmetic series. 
4

c.
Find the 7th term of the geometric series. 
4

Group B  –  Geometry

4. ( The quadrilateral PQRS is inscribed in a circle with center O.
a.
If OP = 3cm. Then find the circumference of the circle.
2

b.
Prove that, (QOS = 2(QPS. 
4

c.
If PR be the bisector of (QPS, then prove that, QR = RS. 
4

5. ( In (PQR, the bisector of (P intersects QR at the point S.  

a.
Show that, if the bases of two triangles are equal, their areas and heights are proportional. 
2

b.
Prove that, PQ : PR = QS : RS. 
4

c.
If the line EF, parallel to the line QR intersects PQ and PR at the points E and F respectively, than prove that QS : RS = QE : RF. 
4

6. ( The lengths of two parallel sides of a trapezium are 4.5 cm. 6.7cm. respectively and two angles adjacent to the larger side are 75( and 50(.

a.
Draw an angle of 75( with the help of pencil and compass. 
2

b.
Construct the trapezium. (The sing of construction and description  of construction are required) 
4

c.
Assume the sum of two sides are the perimeter of an equilateral triangle and then construct the triangle. (Sing and description of construction are required) 
4

Group C  –  Trigonometry and Mensuration

7. ( P = 1 + sin(, q = 1– sin( 
a.
Show that, tan(.  eq \r(pq)  = sin( 
2

b.
Pove that,  eq \r(\f(p,q)) = tan( + sec(. 
4

c.
If sin4( = pq, that prove that tan4( – tan2( = 1 
4

8. ( From a helicopter above a point C between two kilometer posts A and B, the angles of depression of the two posts are 45( and 60( respectively. 
a.
Draw a proportional figure with short description with the help of stem. 
2

b.
Find the height of the helicopter from the ground. 
4

c.
If the post A be moved in the same line to some distance from its original position then the angle of depression becomes 30(, find the distance at which post A be moved. 
4

9. ( The inner and outer diameter if an iron pipe are 12 cm. And 14 cm. Respectively, the height of the pipe is 5 meter. 
a.
Find the area of outer curved surface of the pipe. 
2

b.
The weight of 1 cubic centimeter iron is 7.2gm, find the weight of the iron piple. 
4

c.
The pipe is melted and formed into a solid rod of radius 6 cm. Find the length of the rod. 
4

Group D – Statistics

10. ( The marks obtained in Mathematics by 30 students are given below:

61, 62, 85, 84, 77, 71, 66, 86, 75, 63, 69, 75, 65, 83, 73, 69, 75, 78, 84, 78, 85, 72, 67, 88, 80, 74, 77, 79, 69, 74. 
a.
Find the numbers of classes taking class interval as 5. 
2

b.
Make frequency distribution table taking 5 as a class interval and then find the mean from it in short-cut- method. 
4

c.
Draw the histogram of the date obtained in the table (b) 
4

11. ( The frequency distribution table of the marks obtained by 70 students is as follow:

	Class interval 
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79

	Frequency
	4
	9
	15
	20
	13
	9


a.
Find the mid value of the mode class. 
2

b.
Find the median and the mode. 
4

c.
Draw the Frequency poloygram of the given table. 
4

	Answers
	1.
a. 11 ( 2 eq \r(30); b. 42 eq \r(6)
3.
a. 4950; b. 0; c.  eq \f(4\r(3),27)
4.
a. 18.85cm
	8.
b. 633.973m; c. 464.13m 

9.
a. 21991.2 sq. cm.; b. 147.027 kg; c. 180.56 cm

10.
a. 6; b. 74.5

11.
a. 67; b. Median = 66.75; mode = 67.08


	
60. Dhaka Residential Model College, Dhaka
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( If a =  eq \r(6) +  eq \r(5), then(  

a.
Determine the value of  eq \f(1,a). 
2

b.
Determine the value of a3 +  eq \f(1,a3). 
4
c.
Determine the value of a6 +  eq \f(1,a6). 
4
2. ( 33 + 29 + 25 + ........... (19 is a series and m =  eq \f(\r(1 + y) + \r(1 ( y),\r(1 + y) ( \r(1 ( y))
a.
What is the 12th term of the series? 
2

b.
Prove that, m2 (  eq \f(2m,y) + 1 = 0. 
4
c.
Considering the first term of the given series as first term and common difference as common ratio, construct a new series and find the sum of the first five terms of that series.  
4
3. ( 3x ( 4y = 0; 2x ( 3y = (1.
a.
Justify whether the system of equations are consistent and mutually dependent. 
2

b.
Solve the system of equations by the method of substitution. 
4
c.
Solve the system of equations with the help of graph and show that the values of (x, y) is equal to the values of (x, y) obtained from (b).  
4
Group B  –  Geometry
4. ( A circle with centre O, AB and CD are two chords.
a.
Construct the figure on the basis of above informations. 
2

b.
If the chords AB and CD of the circle are equidistant from the centre, then prove that AB = CD. 
4
c.
If the two chords AB and CD intersect at an interior point E of the circle, prove that the sum of the angles subtended by the arcs AC and BD at the centre is twice (AEC. 
4
5. ( The base adjacent two angles and the perimeter of a triangle are (x = 60(, (y = 75( and 12cm respectively.  

a.
Represent the above information in a figure. 
2

b.
Draw the triangle. [Signs and description are required] 
4
c.
Construct a rhombus of which perimeter is equal to the perimeter of the given triangle and an angle is equal to the angle (y. [Signs and description are required] 
4
6. ( ABC is a right angled triangle; where (A = 1 right angle.  
a.
Construct the triangle according to the above informations. 
2

b.
Prove that, BC2 = AB2 + AC2. 
4
c.
If (ABC. AB = AC and P is any point on the hypotenuse. Prove that, PB2 + PC2 = 2PA2. 
4

Group C  –  Trigonometry and Mensuration
7. ( cot( + cos( = m and cot( ( cos( = n 
a.
Show that, m + n = 2 cosec(.cos( in the light of the stem.  
2

b.
Prove that, m2 ( n2 = 4 eq \r(mn). 
4
c.
If  eq \f(m,n) =  eq \f(2 + \r(3),2 – \r(3)) , then find the value of ( where 0( < ( < 90(.
4
8. ( The angle of elevation of the peak point of a tower at a point on the ground which is apart to some extant from the foot of the tower is 30(. If it is moved 20 metres towards the tower from the point, then the angle of elevation becomes 60(. 
a.
Draw a figure according to the given information. 
2

b.
Determine the height of the tower. 
4
c.
Find the distance btween the peak point of the tower and 1st point on the ground. 
4

9. ( When the length of each side of an equilateral triangle is increased by 2 metres, its area is increased by 5 eq \r(3) square metre. 
a.
Write down the area of the triangle in respect to x when the length of each side of the triangle is x metre. 
2

b.
Find the area of the triangle. 
4
c.
Determine the volume of a right circular cylinder of which height and radius are equal to the height and length of a side of the given triangle respectively.  
4
Group D – Statistics
10. ( The marks obtained in Mathematics by 30 students in an annual examination are given below:

70, 68, 95, 65, 78, 82, 86, 81, 85, 90, 97, 86, 78, 71, 77, 92, 90, 83, 69, 87, 80, 82, 95, 97, 75, 77, 79, 80, 91, 73. 
a.
Make frequency distribution table considering 6 as a class interval.  
2

b.
Determine median from the following frequency distribution table.  
4
c.
Drawing a histogram from the following frequency distribution table.  
4

11. ( In the annual examination of class nine of some school, 80 students obtained marks in mathematics as under:

	Class
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	4
	10
	18
	23
	13
	9
	3


a.
Write the formula of finding median given identify of variables. 
2

b.
Find mean in short-cut method. 
4
c.
Draw a frequency polygon of the given data.  
4
	Answers
	1.
a.  eq \r(6) –  eq \r(5) ; b. 42  eq \r(6) ; c. 10582 

2.
a. – 11; c. 33 – 132 + 528 – 2112 + .........; 6765

3.
b. (x, y) = (4, 3) 

7.
c. 60(
8.
b. 17.32m; c. 34.64m
	9.
a.  eq \f(\r(3),4) x2 sq.m; b. 6.9282 sq. m; c. 174.1251 cubic m 

10.
b. 82.3

11.
a. L +  eq \b\bc(\f(n,2) – Fc) (  eq \f(h,fm) ; b. 62. 25


	
61. Cambrian School & College, Dhaka
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( x4 +  eq \f(1,x4) = 119 and a2 ( 4 eq \r(3) ( 7 = 0  

a.
Determine the value of a. 
2

b.
Show that, x =  eq \f(1,x) + 3 
4
c.
Find out the value of  eq \f(1,a3) (a6 ( 1) 
4
2. ( 6 + x + y + z + 96 + ............. is a geometric series.
a.
Define arithmetic series and geometric series with example.  
2

b.
Determine the value of x, y, z. 
4
c.
Write down the series and if sum of 1st n ( terms of the series is 3066 then find the value of n. 
4
3. (  eq \f(a2 + b2,b2 + c2) =  eq \f((a + b)2,(b + c)2) and p2 (  eq \f(2p,x) + 1 = 0
a.
If a, b, c are in ordered proportional then find the value of  eq \f(a2 + b2,b2 + c2). 
2

b.
Prove that, a, b, c are in continued proportion against the given relation. 
4
c.
Prove that, p =  eq \f(\r(1 + x) + \r(1 ( x),\r(1 + x) ( \r(1 ( x)) 
4
Group B  –  Geometry
4. ( The mid points of LM and LN of (LMN are P and Q.
a.
Draw the diagram according to given information with short description. 
2

b.
If the bisector of the exterior angles formed at M and N meet at the point O, then prove that (MON = 90( (  eq \f(1,2)(L. 
4
c.
Prove that, PQ||MN and PQ =  eq \f(1,2)MN. 
4
5. ( b = 7cm be base, (x = 30( be base adjacent angle and d = 3cm is the difference of other two sides of a triangle.  

a.
Express the above information's by figure with short description. 
2

b.
Draw the triangle with description. 
4
c.
If (b + d + 2) cm be the perimeter of an equilateral triangle then draw it with description.  
4
6. ( Two circles with centers M and N touch each other externally at the point O. EOF is the common tangent. 
a.
Draw the diagram according to given information with short description. 
2

b.
Prove that, EO(MO. 
4
c.
Prove that, M, O, N are collinear.  
4
Group C  –  Trigonometry and Mensuration
7. (  eq \r(2)cos(A ( B) = 1, 2sin (A + B) =  eq \r(3), Where A, B < 90( and P =  eq \r(2). 
a.
Find the value of A + B and A ( B. 
2

b.
Determine the value of A and B. 
4
c.
Solve: sin( + cos( = P. 
4
8. ( Elevation angle of a point of a roof of a building is 45( at a point on the ground which is 60 meter away from the foot point of the building. Moving back x meter from that point elevation angle becomes 30(.  
a.
Draw a proportional diagram on the basis of above information. 
2

b.
Find the height of the building. 
4
c.
Find out the value of x and find out the direct distance from the back point to the top of the building. 
4

9. ( The area of an equilateral trinalge increases by  eq \r(3) square meter when length of each side increases by 1 meter. 
a.
Write down the formual for finding area and height of an equilateral triangle. 
2

b.
Determine the length of side of the triangle.  
4
c.
How much length of side of the triangle will have to increase, so that area of the triangle be increased by 7 eq \r(3) square meter.  
4
Group D – Statistics
10. ( Frequency table of marks of 60 students is given bellow:

	Class interval
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74

	Frequency
	4
	8
	10
	20
	12
	6


a.
Form a cumulative frequency table. 
2

b.
Determine mean in short cut method. 
4
c.
Find out mode and median form the given data. 
4

11. ( Marks of 30 students in Mathematics of Annual Examination is as follows:

70, 68, 95, 65, 78, 82, 86, 81, 85, 90, 97, 86, 78, 71, 77, 92, 90, 83, 69, 89, 80, 82, 95, 97, 75, 77, 79, 80, 91, 73. 
a.
Form a frequency table by taking 6 as class interval. 
2

b.
Determine mean in short cut method. 
4
c.
Draw the Ogive curve of the given data.  
4
	Answers
	1.
a. 2 +  eq \R(3) ; c. 30  eq \r(3) 
2.
b. x = 12, y = 24, z = 48 or, x = – 12, y = 24, z = – 48; c. 9

3.
a.  eq \f(a,c) 
	7.
a. 60(, 45(; b. A = 52  eq \f(1(,2) ; B = 7  eq \f(1(,2) ; c. 45(
8.
b. 60m; c. 43.92 m; 120m

9.
b. 1.5m; c. 4m

10.
b. 60.83; c. 62; 62.78

11.
b. 82
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra

1. ( x2 ( 3x ( 1 = p, x > 0  

a.
Prove that product of two odd integer is an odd integer.  
2

b.
If p = 0, then find the value of x4 +  eq \f(1,x4) 
4

c.
If x = (1, then prove that  eq \r(p) is an irrational number.  
4

2. ( Mr. Rahman, from his Tk. 5600, invested Tk. x at the rate of profit 5% per annum and the rest of the money at the rate of profit 4% per annum. Aftr one year he got the total profit of Tk.256. 

a.
Find the solution set of the equation x(1 + y(1 + a(1 = (a + b + x)(1 
2

b.
Find the value of x.  
4

c.
After 1 year if Mr. Rahman invested total amount at the rate of 6% per annum for 5 years, then find the difference of simple and compound profit.  
4

3. ( x = a + b + c, y = a + b ( c, z = b + c ( a, t = c + a ( b and x ( 0. 
a.
If p, q, r are ordered proportional then show that  eq \f(p3 + q3,p ( q + r) = p(p + q). 
2

b.
If  eq \f(y,a + b) =  eq \f(z,b + r) =  eq \f(t,c + a) then prove that a = b = c.  
4

c.
If px = qy = rz = st, then prove that  eq \f(1,p) =  eq \f(1,q) +  eq \f(1,r) +  eq \f(1,s) 
4

Group B  –  Geometry

4. ( Bisectors of (ABC, (ACB of a triangle ABC intersect at the point D. BD produced intersect AC at the point E. 
a.
Prove that exterior angle of a triangle is sum of the opposite two interior angles.  
2

b.
Prove that, AB + AC > BD + DC.  
4

c.
Prove that (BDC = 90( +  eq \f(1,2) (A.  
4

5. ( The quadrilateral ABCD inscribed in a circle with centre O. (ADB and (ACB stand on the same are AB.   

a.
Prove that any angle inscribed in a minor are is obtuse.  
2

b.
Prove that (BAD + (BCD = 180(.  
4

c.
If AB||DC then prove that AD = BC.  
4

6. ( Perimeter of an equilateral triangle ABC is p = 10cm.  

a.
Divide p into three equal parts.  
2

b.
Draw the (ABC with description.  
4

c.
Draw a circum circle of the triangle ABC.  
4

Group C  –  Trigonometry and Mensuration

7. ( tanA + sinA = m, tanA ( sinA = n.  
a.
Write the trigonometric ratios of angles 60(.  
2

b.
Prove that m2 ( n2 = 4 eq \r(mn) 
4

c.
If mn = 1, then show that tan4A ( tan2A = 1.  
4

8. ( The lengths of the sides of a triangle are AB = 25cm, BC = 20 cm and AC = 15cm. CD(AB.  
a.
Find the perimeter of the triangle.  
2

b.
If length of each side of the triangle is decreased by 2 cm. then find the area decreased.  
4

c.
Find the area of the (iregion ACD and (region BCD.  
4

9. ( Circumference of a circle is 220 metres. A square ABCD inscribed in the circle.  
a.
Find the radius of the circle. 
2

b.
Determine the difference of the areas of the circular region and the square region.  
4

c.
Find the area of the whole surface and volume of the solid formed by revolving the square on its any one of the side.  
4

Group D – Statistics

10. ( The age of 50 people are given in the table(
	Age
	20 ( 30
	30 ( 40
	40 ( 50
	50 ( 60
	60 ( 70
	70 ( 80
	80 ( 90

	frequency
	2
	5
	18
	10
	7
	5
	3


a.
What is central tendency? 
2

b.
Find the mean of the data. 
4

c.
Draw a histogram of the data. 
4

11. ( Observe the following frequency distribution table. 

	Class Interval
	31(35
	36(40
	41(45
	46(50
	51(55
	56(60

	frequency
	2
	6
	15
	12
	8
	5


a.
Find the cumulative frequency of modal class.  
2

b.
Find the median of the data.  
4

c.
Draw frequency polygon of the data.  
4

	Answers
	1.
b. 47

2.
a. { –a, – b}; b. Tk. 3200; c. Tk. 223.85

8.
a. 60cm; b. 33.35 sq. cm; c. 54 sq. cm; 96 sq. cm
	9.
a. 35m; b. 1398.46 sq.m; 

c. 30790.83 sq.m; 381036.42m3

10.
b. 53.4

11.
a. 25; b. 46
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( x =  eq \r(\f(5x,2) + \f(1,6)), p = 2n ( 1 and g(x) =  eq \f(x3 ( 3x2 + 1,(x(1 ( x)) then(  

a.
Show that, square of p is an odd number, where n ( (.  
2

b.
Prove that, g eq \b(\f(1,x)) = g(1 (x)   
4
c.
Determine the value of   eq \f(216x6 ( 1,27x3) 
4
2. ( x = 2, y = 3, z = 5, w = 7 are given.
a.
Find the log  eq \r(5,y3) to the base 3.  
2

b.
Find the value of w log  eq \f(xz,y2) ( x log  eq \f(z2,x3y) + ylog  eq \f(y4,x4z). 
4
c.
Show that,  eq \f(log\r(y3) + ylogx ( \f(y,x)log(xz),log(xy) ( logz) = logy eq \r(y3). 
4
3. ( a, b, c, d are ordered proportional p-th, q-th and r-th terms of an arithmetic series are m, n and l respectively. 
a.
Show that,  eq \f(a,c) =  eq \f(a2 + b2,b2 + c2)  
2

b.
Prove that, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2 
4
c.
Show that, m(q ( r) + n(r ( p) + l(p ( q) = 0.  
4
Group B  –  Geometry
4. ( The length of two sides a = 5.4cm and b = 4.3cm and an angle oppsoite to the side 'a' is (x = 85( of a triangle are given. 
a.
Draw the all data and give short description.  
2

b.
Construct the triangle and write the description of the construction.  
4
c.
If two parallel sides of a trapezium are a and b and two angle are (x and (y = 75( adjacent to larger side then draw the trapezium and write description of the drawing.  
4
5. ( PA and PB are two tangents from a point P outside of a circle with centre O.   

a.
Prove that, angle in a semi-circle is a right angle.  
2

b.
Prove that, PA = PB.  
4
c.
Prove that, the line segment OP is a perpendicular bisector of the chord joining the points of contact.  
4
6. ( In (PQR, QD is a median which intersects PR at the point D.  
a.
Using given information, draw the figure.  
2

b.
Prove that, PQ2 + QR2 = 2(PD2 + QD2) 
4
c.
If QD is the interior bisector of (PQR, prove that PQ : QR = PD : RD.  
4
Group C  –  Trigonometry and Mensuration
7. ( tanA + sinA = m, tanA ( sinA = n and p = tan2( ( (1 +  eq \r(3)) tan(. 
a.
Show that, tan2A.sin2A = mn  
2

b.
Prove that, m2 ( n2 = 4 eq \r(mn) 
4
c.
If p +  eq \r(3) = 0 then find the value of ( by solving.  
4
8. ( A balloon is flying above any point between two mile posts. At the point of the balloon the angles of depression of the two posts are 30( and 60( respectively.  
a.
Draw the figure with short description.  
2

b.
Find the height of balloon in meter unit from the ground.  
4
c.
What are the direct distances of two mile posts from a balloon in meter unit? 
4

9. ( The perimeter an isosceles triangle is 18cm. The length of the equal sides is equal to  eq \f(5,6) times of the base.  
a.
Draw the figure and if the base is x cm then as per the stem form the equation.  
2

b.
Find the area of an isosceles triangle.  
4
c.
If the perimeter of isosceles triangle is equal to the perimeter of any regular hexagon then find the area and the distance from the centre to the vertex of a hexagon.  
4
Group D – Statistics
10. ( The marks obtained in Mathematics by some students in a Half Yearly Exam are given below: 70, 88, 78, 75, 68, 73, 83, 55, 92, 77, 46, 80, 84, 65, 93, 58, 63, 64, 78, 49, 59, 60, 85, 54, 76, 66, 46, 70, 50, 77.  
a.
Make a frequency distribution table taking appropriate class interval.  
2

b.
Find the mean from the frequency distribution table of the given data in short-cut method.  
4
c.
Draw the histogram from the obtained frequency distribution table.  
4

11. ( The frequency distribution table of the obtained marks in Math of 50 students of a class is as follows:

	Marks obtained
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90

	Frequency
	7
	5
	9
	11
	10
	8


a.
What is median and which-th term of the given data will be median? 
2

b.
Determine the mode from the given frequency distribution table.  
4
c.
Draw the ogive-curve of the given frequency distribution table.  
4
	Answers
	1.
c. 135

2.
a.  eq \f(3,5); b. log2
7.
c. 45(, 60(
	8.
b. 697.15 m (appr.); c. 1394.3 m (appr.); 805 m (appr.)

9.
b. 15.1875 cm2; c. 23.383 cm2 (appr.); 3cm
10.
b. 69.5

11.
a. 64.63 (appr.); b. 67.67 (appr.) 
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( y2 = 7 + 4 eq \r(3)   

a.
Find the value of y.  
2

b.
Find the value of  eq \f(y6 – 1,y3) .  
4
c.
Prove that, y5 +  eq \f(1,y5) = 724.  
4
2. ( Twice the breadth of a rectangular garden is 10 metres more than its length and perimeter is 100 metres. There is a path of width 3 metres around the outside boundary of the garden. To make the path by bricks it costs Tk. 150.00 per square metre. 
a.
Consider the length and breadth as x and y respectively form two equations.  
2

b.
Solving the equations with the help of cross-multiplication method determine the length and breadth of the garden.   
4
c.
What will be the total cost? 
4
3. (  eq \f(1,\r(2)) – 1 +  eq \r(2) ......... is a geometric series. 
a.
What is the 5th term of the series?  
2

b.
Which of the term is 16 eq \r(2) of the series? 
4
c.
Find the sum of the 10 terms of the series.  
4
Group B  –  Geometry
4. ( PD is the bisector of (P of (PQR meets QR at D. RS is drawn parallel to PD meets the extended QP at S. 
a.
Draw the figure on the basis of the above statement.  
2

b.
Prove that, QD : DR = PQ : PR.  
4
c.
PE and QF medians of (PQR meet at the point G. Line segment drawn through the point G parallel to EF meets PR at the point H. Prove that, PR = 6 FH.  
4
5. ( ABCD is a cyclic quadrilateral inscribed in a circle with centre O. The diagonals AC and BD intersect at the point E.   

a.
Draw the figure.  
2

b.
Prove that the opposite angles of the quadrilateral are supplementary.  
4
c.
Prove that, (AOB + (COD = 2 (AEB. 
4
6. ( The lengths of two sides of a triangle are 4 cm, 5 cm and included angle is 60(. 
a.
Draw the triangle on the basis of the above information.  
2

b.
Draw the circum circle of the triangle with description. 
4
c.
Draw two tangents of the circle such that the angle between them is 60(. [Description and sign of drawing are necessary].  
4
Group C  –  Trigonometry and Mensuration
7. ( 

a.
Find the value of (. 
2

b.
In the light of the stem prove that,  eq \f(1,1 + sin2 () +  eq \f(1,1 + cosec2 () = 1.  
4
c.
If  eq \f(cos B – sin B,cos B + sin B) =  eq \f(\r(3) – 1,\r(3) + 1) , prove that, B = (.  
4
8. ( A tree is broken by a storm such that the broken part makes an angle 30( with the standing part and touches the ground at a distance of 20 metres from it. 
a.
Show the description by a figure.  
2

b.
At what height the tree is broken? 
4
c.
Find length of the whole tree.  
4

9. ( The inner and outer diameter of a iron pipe are 18 cm, 20 cm and height is 5 metres. Weight of 1 cm3 of iron is 7.2gm.  
a.
If the length of one side of a cube is 3 cm. Then what is the length of the diagonal of the cube.  
2

b.
Find the weight of iron of the pipe.  
4
c.
After melting the pipe a solid rod of radius 6 cm is prepared. Find the length the rod.  
4
Group D – Statistics
10. ( The obtained marks of the students of class ten in mathematics are given below :  

61, 99, 62, 65, 98, 95, 81, 85, 90, 70, 77, 80, 75, 66, 68, 69, 75, 77, 82, 85, 87, 90, 92, 68, 70, 71, 72, 77, 78, 80, 83, 85, 75, 77, 81, 85, 75, 77, 81, 78. 
a.
Make a frequency distribution table taking 5 as class interval.  
2

b.
Find the mean of the data from the table with the help of short-cut method.  
4
c.
Draw the frequency polygon of the data.  
4

11. ( The frequency distribution table of the marks of 60 students are given below : 

	Class interval
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74

	Frequency
	4
	8
	10
	20
	12
	6


a.
Make a cumulative frequency distribution table.  
2

b.
Find the median of the data.  
4
c.
Find the mode of the data.  
4
	Answers
	1.
a. 2 +  eq \r(3); b. 30 eq \r(3)
2.
a. 2y = x + 10; 2(x + y) = 100; b. length =30m and breadth = 20m; c. Tk. 50400

3.
a. (2 eq \r(2); b. 11th; c.  eq \f((31\r(2)(\r(2) ( 1),2)
	7.
a. 30(
8.
b. 34.64m; c. 74.64m

9.
a. 5.196cm; b. 214.88kg; c. 263.89 cm

10.
b. 78.25

11.
b. 62; c. 62.78
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – (Algebra)
1. ( A = {x : x ( N and x2 ( 5x + 6 = 0}

B = {x : x ( N and 2 < x < 6}

C = {2, 4, 6}  

a.
Express the set A in Tabular form.  
2

b.
Prove that, (A\B) ( (B\A) = (A ( B) \ (A ( B). 
4
c.
Determine P(B). If the elements of set B are n, show that the number of elements of P(B) supports 2n. 
4
2. ( If x = 3 + 2 eq \r(2)
a.
Determine  eq \f(1,x) 
2

b.
Find the value of x6 +  eq \f(1,x6) 
4
c.
Prove that, ( eq \r(x))3 (  eq \b(\f(1,\r(x)))3 = 14. 
4
3. ( 33 + 29 + 25 + ------ 19 is a series and m =  eq \f(\r(1 + y) + \r(1 ( y),\r(1 + y) ( \r(1 ( y))
a.
What is the 12th term of the series. 
2

b.
Prove that, m2 (  eq \f(2m,y) + 1 = 0. 
4
c.
Considering the first term of the given series as first term and common difference as common ratio, construct a new series and find the sum of the first five terms of that series.  
4
Group B  –  (Geometry)
4. ( In (PQR, M, N are the mid-point of PQ and PR respectively and PQ > PR. 
a.
Draw the figure in the light of the stem.  
2

b.
Prove that MN||QR and MN =  eq \f(1,2)QR. 
4
c.
If the bisector of (P and (Q intersects O, prove that (POQ = 90 +  eq \f(1,2)(R angle.  
4
5. (

[image: image2]
a.
Write the names of the angles subtended at the circumference and at the centre by the arc BC in the stem.  
2

b.
If (OAB = (OAC, then show that AB = AC. 
4
c.
Prove that, (BAC =  eq \f(1,2)(BOC. 
4
6. ( The length of the sides of a triangle are 3.5 cm. 4.5cm. and 5.5 cm. respectively.  
a.
Draw the triangle according to the information. 
2

b.
Draw a ex-circle of the triangle. [Sign and description are needed] 
4
c.
Draw the inscribed and the circumscribed circle of the square whose length of one side is equal to the length of the greatest side of the triangle. [Sign and description are needed] 
4
Group C  –  (Trigonometry and Mensuration)
7. ( tan( + sin( = m and tan( ( sin( = n 
a.
Show that, m + n = 2sec(.sin( in the light of the stem. 
2

b.
Prove that, m2 ( n2 = 4 eq \r(mn). 
4
c.
If  eq \f(m,n) =  eq \f(2 + \r(3),2 ( \r(3)), then find the value of ( where 0( < ( < 90(. 
4
8. ( There is a garden whose length and breadth respectively are 60 metre and 40 metre in front of Aiman's house. A pond with around border of equal width is dug inside the garden whose area is  eq \f(1,3) of that of the garden. The perimeter of the pond is equal to the perimeter of a square.  
a.
What is the area of the garden in acre? 
2

b.
Find the length and breadth of the pond.  
4
c.
How many stones will be required to cover the square region with square stones of 50cm. each? 
4

9. ( The area of an equilateral triangle is increased by  eq \r(3) sq. m, when the length of each side of the triangle in increased by 1 metre.  
a.
Construct the triangle and write down the formula of determining the area of the triangle.  
2

b.
Find the length of the sides of the triangle.  
4
c.
If the area of the triangle will be increased by 7 eq \r(3) sq. m, what length of each side of the triangle should be increased? 
4
Group D – (Statistics)
10. ( Frequency distribution table of the marks obtained in Mathematics of the students of class X of a school are given below:

	Class interval
	25-34
	35-44
	45-54
	55-64
	65-74
	75-84
	85-94

	Frequency
	5
	10
	15
	20
	30
	16
	4


a.
Find the mid-value of the median class of the given table. 
2

b.
Find the mode of the given data. 
4
c.
Draw the frequency polygon of the presented data in the table. 
4

11. ( Frequency distribution table of ages of 60 students of class X in a school are provided:

	Weight (kg) (class)
	51-55
	56-60
	61-65
	66-70
	71-75

	No. of student (frequency)
	5
	10
	20
	15
	10


a.
Determine the cumulative frequency distribution table.  
2

b.
Find the mean in short-cut method.  
4
c.
Draw the Histogram from the given frequency distribution table.  
4
	Answers
	1.
a. A = {2, 3}, c. P(B) = {{3}, {4}, {5}, {3, 4}, {3, 5}, {4, 5}, {3, 4, 5}, (} 

2.
a. 3 ( 2 eq \r(2); b. 39202
3.
a. (11; c. 33 ( 33 ( 4 + 33 ( 42 ( 33 ( 43 .....; 6765
7.
c. 30(
	8.
a. 0.593 acre (app.) (Ans.); b. 40m and 20m; c. 3600
9.
a. Area =  eq \f(\r(3),4)a2 sq. unit; b. 1.5m; c. 4m
10.
a. 59.5; b. 69.167 (app.) 

11.
b. 64.25
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( Consider the following information :


U = {1, 2, 3, 4, 5, 6, 7}


A = {X( N: x2 > 15 and x3 < 225}


B = {x( N: 4 ( x ( 7}


C = A ( B
a.
Express set A tabular method. 
2

b.
Prove in terms of stem (A ( B)( = A( ( B(. 
4
c.
If n is the number of elements of set "C" then show that the number of elements of P(C) support 2n. 
4
2. ( If P = 2 eq \r(2) + 3,
a.
Find the multiplicative inverse of P. 
2

b.
If P4 ( P2Q – 1 = 0; then Q = ? 
4
c.
Prove that, eq \b(\f(P6 ( 1,p3)) = 140eq \r(2). 
4
3. ( Consider the following equation :


3x ( 4y = 0


2x ( 3y = ( 1
a.
Justify whether the system of equation are consistent and mutually dependent. 
2

b.
Solve the system of equation by the method of cross-multiplication. 
4
c.
Solve the system of equation by the method of graph and show that the value of (x, y) is equal to the value obtained from "b". 
4
Group B  –  Geometry
4. ( In the figure AB = x and OD ( AB.

a.
Find the area of the circle. 
2

b.
Show that D is the midpoint of AB. 
4
c.
If OD = eq \b(\f(x,2) ( 2)  cm, determine x. 
4
5. ( D and E of (ABC are respectively the midpoints of AB and AC and two bisectors of (B and (C meet at O.  

a.
Express the information of the stem in the picture. 
2

b.
Prove that DE || BC and DE = eq \f(1,2) BC. 
4
c.
Prove that (BOC = 90( + eq \f(1,2) (A. 
4
6. ( The lenght of three sides of a traingle is 4cm, 5cm and 6cm. 
a.
Find the area of the triangle. 
2

b.
Draw the circumcircle of the triangle. (Description and sign of drawing are necessary). 
4
c.
Construct a square whose perimeter is equal to the perimeter of the triangle. (Description and sign of drawing are necessary). 
4
Group C  –  Trigonometry and Mensuration
7. ( (ABC is a right angle triangle. AB = a, AC = eq \r(a2 + b2), (C = (.
a.
Find the trigonometric ratio of tan (. 
2

b.
Use the value of tan (, find the value of eq \f(a sin( ( b cos(,a sin( + b cos (). 
4
c.
If tanA + sinA = m and tan A ( sinA = n, then prove that m2 ( n2 = 4 eq \r(mn). 
4
8. ( An electric pole breaks in such a way that the broken part makes an angle 60( with the other part of pole & it touches the ground the distance of 24m from the base of pole. 
a.
Draw the figure and explain it. 
2

b.
Find the height at which the pole broke. 
4
c.
Find the whole length of pole. 
4

9. ( The area of equilateral triangle is increased by eq \r(3) sq.m, when the length of each side of the triangle is increased by 1m. 
a.
Construct the triangle and write down the formula of determining the area of triangle. 
2

b.
Find the length of the side of the triangle. 
4
c.
If the area of the triangle is increased by 7eq \r(3) sq.m, what length of each side of the triangle should be increased? 
4
Group D – Statistics
10. ( The distribution table is given below :

	Class
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	4
	6
	8
	10
	7
	5


a.
Construct a table of cumulative frequency. 
2

b.
Find the arithmetic mean by short-cut method. 
4
c.
Draw a frequency polygon of the data. 
4

11. ( The weight (in kg) of 25 students are 41, 40, 56, 46, 62, 46, 58, 48, 54, 51, 54, 53, 57, 47, 51, 47, 51, 55, 63, 56, 46, 53, 52, 43, 53. 
a.
Find the number of class considering 5 as class interval. 
2

b.
Find the median and mode making a frequency distribution table. 
4
c.
Draw an Ogive curve for the above data. 
4
	Answers
	1.
a. {4, 5, 6}

2.
a. 3 – 2 eq \r(2); b. 24 eq \r(2)
3.
a. consistent and independent; b. (4, 3) 

4.
a. 314.16 cm2 (appr.); c. 16 cm. 

6.
a. 9.92 cm2 (appr.) 
7.
a.  eq \f(a,b) ; b.  eq \f(a2 – b2,a2 + b2) 
	8.
b. 13.86m (appr.) ; c. 41.57 m (appr.) 

9.
a.  eq \f(\R(3),4) a2 sq. units; b. 1.5m; c. 4m 

10. b. 71.75

11. a. 5; b. 51.95 (appr.); 52.14(appr.) 


	
67. Savar Cantonment Public School & College, Savar, Dhaka
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( A = {2, 3, 5}, B = {2, 4, 6} and C = {x : x ( R and x2 ( 5x + 6 = 0}  

a.
Express set C in tabular method.  
2

b.
Show that, P(A ( C) = P(A) ( P(C) 
4
c.
Find the values of A ( (B ( C) and A ( (B ( C).  
4
2. ( a > 0, b > 0, c > 0 and m, n rational numbers. 
a.
Find the value of log eq \s\do2(2\r(5)) 400 + log eq \s\do2(3\r(2)) 324 + log66 eq \r(6). 
2

b.
Simplify:  eq \f(2n.6m + 1.10m (n.15m + n ( 2,32m + n.4m.25m ( 1) 
4
c.
Prove that, log  eq \f(a3b3,c3) + log eq \f(b3c3,d3) + log eq \f(c3d3,a3) = 3logb2c 
4
3. ( 5th term of a geometric series is  eq \f(2\r(3),9) and the 10th term is  eq \f(8\r(2),81). Consider 1st term a and common ratio q. 
a.
Express the above information by two equations.  
2

b.
(a, q) = what? 
4
c.
Describe the series and find the 10th term of the series.  
4
Group B  –  Geometry
4. ( 

[image: image3]
DF > DE, OE and OF are the bisectors of the angles. 

a.
Draw the figure with given information.  
2

b.
Prove that, (DEF > (DFE.  
4
c.
Show that, (EOF = 90( +  eq \f(1,2)(D. 
4
5. (

[image: image4]
O is the centre of the circle. 

a.
What is the centre of a circle? 
2

b.
If AB = CD, prove that, AB and CD are equidistant from the centre O.  
4
c.
Draw two tangents to the circle such that the angle between them is 60(. (Sign of construction and description are required).  
4
6. ( In (ABC, AB = BC = AC and its perimeter p = 15 cm.  
a.
Trisect the perimeter with campus. 
2

b.
 Draw the (ABC. (Sign of construction and description are required). 
4
c.
Draw a circle which is inscribed in the (ABC. (Sign of construction and description are required) 
4
Group C  –  Trigonometry and Mensuration
7. ( 

[image: image5]
a.
Find AC and tanC. 
2

b.
What is the value of   eq \f(asinA ( bcosA,bsinA + acosA) ? 
4
c.
If a =  eq \r(3) and b = 1, prove that  eq \f(cosec2C ( sec2C,cosec2C + sec2C) =  eq \f(1,2) 
4
8. ( A tree is broken at the height of 15 metre from the ground by a strom such that the broken part makes an angle of 30( with the ground.  
a.
Draw a figure with short description.  
2

b.
Find the length of the total tree.  
4
c.
If broken part makes an angle of 30( with the other part then what is the length of the broken part? 
4

9. ( The length of a rectangle is 40 m. and width 30m.  
a.
Find the diagonal.  
2

b.
There is road 4 m width around the rectangle outside. Determine the area of the road.  
4
c.
If it is revolved around the greater side, a solid is formed. Determine the area of its whole surface and the volume.  
4
Group D – Statistics
10. ( Marks obtained by 40 students in an examination are given below:

41, 66, 88, 65, 44, 28, 11, 32, 38, 45, 48, 63, 87, 15, 30, 36, 44, 48, 60, 89, 20, 32, 38, 46, 48, 62, 20, 25, 29, 80, 56, 35, 34, 36, 44, 42, 44, 46, 60 and 86. 
a.
Find the range of the given data.  
2

b.
Make frequency distribution table considering 10 as a class interval.  
4
c.
Find the mean from the table in short-cut method.  
4

11. ( 
	Class
	21-30
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90

	Frequency
	5
	8
	17
	6
	5
	7
	2


a.
Find the median from the table.  
2

b.
Find the mean from the table in short-cut method.  
4
c.
Draw the frequency polygon.  
4
	Answers
	1.
a. {2, 3}

2.
a.  eq \f(19,2); b.  eq \f(1,3)
3.
a. ar4 =  eq \f(2\r(3),9); ar9 =  eq \f(8\r(2),81); b.  eq \b(\f(\r(3),2) ( \r(\f(2,3))) ; c.  eq \f(211(\r(3) + \r(2)),162)
	7.
a.  eq \r(a2 + b2);  eq \f(b,a); b.  eq \f(a2 ( b2,a2 + b2)
8.
b. 45m; c. 24.12 m (appr.)

9.
a. 50 m; b. 624 m2; c. 13194.69 m2; 113097.34 m3
10.
a. 79; c. 56

11.
a. 48.06; b. 50.9


	
68. South Point School & College, Dhaka 
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( Some natural numbers are 1, 2, 3.............n. Math teacher said in the class that, sum of cube of natural numbers is equal to the square of the sum of natural numbers.   

a.
Prove that, 1 + 2 + 3 + ..........+ n =  eq \f(n (n + 1),2) .  
2

b.
Which of the term is 8 eq \r(2) of the geometric series  eq \f(1,\r(2)) – 1 +  eq \r(2) – ...............?
4
c.
Justify the statement of the teacher by mathematical analysis.  
4
2. ( a, b, c are ordered proportional and  eq \f(4,x) =  eq \f(1,a) +  eq \f(1,b) 
a.
Find the value of 'b' when a = 4 and c = 9.  
2

b.
Prove that, a2b2c2  eq \b\bc(\f(1, a3) + \f(1, b3) + \f(1,c3)) = a3 + b3 + c3.  
4
c.
By using the properties of proportion, prove that  eq \f(x + 2a,x – 2a) +  eq \f(x + 2b,x – 2b) = 2. (when a ≠ b)  
4
3. (  eq \f(x + a,x – a) is an algebraic fraction and p = 10x – 4 
a.
If  eq \r(p) + 4 = 2, then find the value of x.  
2

b.
Solve the equation  eq \f(4,\r(p)) +  eq \r(p) = 5.  
4
c.
If 6 is added to the square of the fraction given in the stem, it is equal to 5 times of the fraction, find the solution set by forming equation.  
4
Group B  –  Geometry
4. ( Two circles with centre A and B touches each other internally at point O. PQ is their common tangent. 
a.
Show the information in figure.  
2

b.
Prove that A, O, B are collinear.  
4
c.
If PQ and RS are two chords of a circle with centre A and PQ > RS, then prove that PQ is nearer to the centre than RS.  
4
5. ( Two sides of a triangle are a = 4cm and b = 6cm, and their included angle of sides (x = 45(  

a.
Show the information in figure by using ruler and compass.  
2

b.
Construction the circle circumscribing of the triangle. [description and sign of drawing are compulsory]  
4
c.
If the length of two diagonals of a parallelogram is equal to 'a' and 'b' and one side c = 3 cm then, construct the parallelogram. [description and sign of drawing are compulsory]  
4
6. ( ABC and DEF are two equiangular triangles, (A = (D, (C = (F.  
a.
Write down the properties two triangles being equiangular.   
2

b.
Prove that,  eq \f(AB,DE) =  eq \f(BC,EF) =  eq \f(AC,DF) .  
4
c.
If the heights of equiangular triangle ABC and DEF are respectively AP and DQ then, prove that AP : DQ = AB : DE.  
4
Group C  –  Trigonometry and Mensuration
7. ( The shadow of a tower on ground is increasing by 24 meter then the angle of elevation of the sun changes from 60( to 45(.  
a.
Draw the figure with short description.  
2

b.
Find the height of the tower.  
4
c.
If the angle of elevation is  30( instead of 45(, how much length of shadow will increase from previous length? 
4
8. ( The outer & inner diameter of an iron pipe is 14cm and 12cm respectively. The height of pipe is 5m. The weight of 1 cubic cm iron is 7.2 gm.  
a.
Find the area of outer curve surface.  
2

b.
Determine the weight of iron of the pipe.  
4
c.
A solid rod with same height of pipe is made by melting of the iron of the pipe. Find the diameter of the solid rod.  
4

9. ( cosA + sinA =  eq \r(3) + 1 and cos A – sinA =  eq \r(3) – 1 
a.
Show that, SinA = 1.  
2

b.
Form an equation by dividing 1st expression by 2nd expression then, find the value of A.  
4
c.
Prove that  eq \f(tanA,1 – cotA) +  eq \f(cotA ,1 – tanA) = secA. cosecA + 1  
4
Group D – Statistics
10. ( The frequency distribution table obtained marks in mathematics of 70 students of a class is as follows : 

	Class Interval 
	50-54
	55-59
	60-64
	65-69
	70-74

	Frequency 
	7
	12
	24
	18
	9


a.
Define discrete and indiscrete variable with example.  
2

b.
Determine the arithmetic mean by short cut method.  
4
c.
Draw the frequency polygon from the data.  
4

11. ( The frequency distribution table of a class is as follows:

	Class interval 
	31-40
	41-50
	51-60
	61-70
	71-80

	Frequency 
	3
	10
	18
	25
	6


a.
Draw the cumulative frequency distribution table  
2

b.
Find the median from the table.  
4
c.
Draw the histogram by tha table.  
4
	Answers
	1.
b. 9th
2.
a. 6

3.
a. { }; b.  eq \b\bc\{(2( \f(1,2)); c. {2a, 3a} 

7.
b. 56.785 m;  c. 41.569 m
	8.
a. 21991.2 cm2; b. 147.027kg; c. 7.21 cm
9.
b. 30(
10.
b. 62

11.
b. 63

	
69. Greenfield School & College, Dhaka
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( If x2 = 5 + 2 eq \r(6), a + b + c = m, a2 + b2 + c2 = n and a3 + b3 = p3 then  

a.
Find the value of x? 
2

b.
Find the value of x6 +  eq \f(1,x6). 
4
c.
If c = 0 Prove that, m3 + 2p3 = 3mn.  
4
2. ( g(t) =  eq \f(t4 + t2 + 1,t2) is function and  eq \f(10,x) = a(1 + b(1 is an algebraic expression. 
a.
Find the value of x? 
2

b.
Prove that,  eq \f(x + 5a,x ( 5a) +  eq \f(x + 5b,x ( 5b) = 2. 
4
c.
Prove that, g(t2) = g(t(2).  
4
3. ( 7 + p + q + 189 is a geometric series. 
a.
Express the fourth term into an equation where 1st term 'a' and common ratio is 'r'.  
2

b.
Find the value of p and q.  
4
c.
Considering the 1st term of the obtained series as 1st term and common ratio as common difference. Construct a new series and find the sum of the first 7 terms of the series by applying the formula.  
4
Group B  –  Geometry
4. ( ABCD be a quadrilateral inscribed in a circle with centre O. The diagonals AC and BD intersect at the point F. 
a.
Draw quadrilateral inscribed of the above information.  
2

b.
Prove that, (ABC + (ADC = 2 right angles and (BAD + (BCD = 2 right angles.  
4
c.
Prove that, (AOB + (COD = 2(AFB.  
4
5. ( (ABC and (DEF are equiangular triangle. AG and DH are perpendicular on BC and EF respectively.   

a.
Draw the figure according to the given information.  
2

b.
Show that, AG : DH = AB : DE. 
4
c.
Prove that, (ABC : (DEF = BC2:EF2. 
4
6. ( The perimeter of a triangle P = 12 cm and the base adjacent angles are (X = 50( and (Y = 70(.  
a.
Draw the figure according to the given information. 
2

b.
Draw the triangle. [Sign and description are must] 
4
c.
Construct a triangle with description when the length of the base a = 5cm, the difference d =  eq \f(P,4) cm of the other two sides and a base adjacent angle (Z =  eq \f(Y,2). 
4

Group C  –  Trigonometry and Mensuration
7. ( The length of two sides of a parallelogram are 8 cm and 12 cm. If the smaller diagonal is 10 cm.  
a.
Describe the information above with figure.  
2

b.
Find the length of other diagonal.  
4
c.
Find the length of a side of square whose area is equal to the area parallelogram?  
4
8. ( The angle of elevation at a point of the roof of a building is 60( at a distance of 70 meters from the foot. Moving back 'y' metres from that point on the ground then the angle of elevation becomes 45(.  
a.
Draw figure with short description.  
2

b.
Find the height of the building.  
4
c.
Find the value of y and what is the distance between the backward point and the top of the building.  
4

9. ( 

[image: image6]
In figure, ABC is a triangle then
a.
Find the length of AB.  
2

b.
Prove that, (X = 45( and (Y = 15(.  
4
c.
If  eq \f(cosA + sinA,cosA ( sinA) =  eq \f(\r(3) + 1,\r(3) ( 1) then show that, (A = 2(B.  
4
Group D – Statistics
10. ( Frequency distribution table of the marks obtained in mathematics of 50 students of class X are provided:

	Number
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	6
	8
	10
	12
	5
	7
	2


a.
Which is the class of median? Find the mid value of class of mode? 
2

b.
Find the mean from above data in short cut method?  
4
c.
Find the median.  
4

11. ( The obtained numbers in math of 30 students in class X of a school are given below:

65, 73, 45, 60, 55, 58, 60, 65, 80, 70, 58, 68, 59, 81, 49, 60, 68, 70, 45, 85, 60, 50, 46, 65, 55, 61, 72, 45, 75, 62 
a.
Find the numbers of class considering 5 as a class interval.  
2

b.
Find the mean of the obtained data.  
4
c.
Draw the Polygon from the table.  
4
	Answers
	1.
a.  eq \r(3) +  eq \r(2); b. 970
2.
a. x =  eq \f(10ab,a + b)
3.
a. ar3; b. p = 21, q = 63; c. 7 + 10 + 13 + 16 + ......; 112
7.
b. 17.77 cm (appr.); c. 8.91 cm (appr.) 
	8.
b. 121.24 m (appr.); c. 51.244m (appr); 171.464m (appr.)

9.
a. 2a

10.
a. 61 ( 70; 65.5; b. 61.7; c. 61.83 (appr.)

11.
a. 9; b. 63.167 (appr.) 


	
70. Chetona Model Academy, Dhaka 
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( If a =  eq \r(6) +  eq \r(5)  

a.
Determine  eq \f(1,a)  
2

b.
Find the value of a3 +  eq \f(1,a3)  
4
c.
Find the value of a6 +  eq \f(1,a6)  
4
2. ( L, M, N are algebraic expressin, where, L =  eq \f(xa,xb) , M =  eq \f(xb,xc) , N =  eq \f(xc,xa) 
a.
If L = 1 then show that a = b.  
2

b.
Prove that,  eq \r(ab,L) (  eq \r(bc,M) (  eq \r(ca,N) =1. 
4
c.
Show that, logkLa + b + logkMb + c + logkNc + a = 0 is the algebraic expression of this statement. 
4
3. ( The first term of a geometric series is 'a' common ratio is 'q'. The 5th term of the series is  eq \f(2\r(3),9) and 10th term is  eq \f(8\r(2),81) . 
a.
Write down the above information by equation.  
2

b.
Find out the value of 1st term and common ratio of the series.  
4
c.
Determine the series and find the sum of 1st seven terms.  
4
Group B  –  Geometry
4. ( In (DEF bisector of (E and (F intersects each other at point O. 
a.
Draw the figure with above informations.  
2

b.
Show that, DE + EF > OE + OF  
4
c.
Prove that, (EOF = 90( +  eq \f(1,2) (D  
4
5. ( A is an external point of a circle PQR having centre at O. AP and AQ are two tangents at points P and Q.   

a.
Draw the symbolic figure in the light of the above information.  
2

b.
Prove that AP = AQ  
4
c.
Prove that AO is the perpendicular bisector of PQ.  
4
6. ( The length of the hypotenuse and a side adjacent to right angled triangle are 7 cm and 4 cm.  
a.
Find  the length of the other side of the triangle.  
2

b.
Construct a square whose perimeter is equal to that of the perimeter of the triangle. [Sign and description of construction are compulsory]  
4
c.
Construct the circumcircle of the triangle. [Sign and description of construction are compulsory]  
4
Group C  –  Trigonometry and Mensuration
7. ( tan ( + sin ( = m and tan ( – sin ( = n  
a.
Show that m + n = 2sec (. sin ( in the light of the stem.  
2

b.
Prove that m2 – n2 = 4 eq \r(mn) 
4
c.
If  eq \f(m,n) =  eq \f(2 + \r(3),2 – \r(3)) , then find the value of (; where 0( < ( < 90( 
4
8. ( An electric pole is broken by a storm such that the undetached broken part makes an angle of 60( with the standing part and touches the ground at a distance of 24 metres from it.  
a.
Draw a figure according to the extract and explain it.  
2

b.
Find the point of height where it was broken 
4
c.
Find the length of the whole tree  
4

9. ( When the length of each side of an equilateral triangle is increased by 2 metres, its area is increased by 5 eq \r(3) square metre. 
a.
Write down the area of the triangle in respect to x when the length of each side of the triangle is x metre.  
2

b.
Find the area of the triangle.  
4
c.
Determine the volume of a right circular cylinder of which height and radius are equal to the height and length of a side of the given triangle respectively.  
4
Group D – Statistics
10. ( The obtained number is the final examination of 29 students are given below : 

70, 68, 95, 78, 82, 86, 81, 85, 90, 97, 86, 78, 71, 77, 92, 90, 83, 69, 87, 80, 82, 95, 97, 75, 77, 79, 80, 91, 73.  
a.
Make frequency distribution table considering 6 as a class interval.  
2

b.
Find the median of the obtained data.  
4
c.
Draw a histogram from the table.  
4

11. ( Frequency distribution table of the marks obtained in mathematics of 70 students of class X are proved.  

	class interval 
	50-54
	55-59
	60-64
	65-69
	70-74

	Frequency 
	7
	12
	18
	24
	9


a.
Write down the law of mode and explain it.  
2

b.
Find the mean from the table.  
4
c.
Draw an ogive curve of the data.  
4
	Answers
	1.
a.  eq \r(6) (  eq \r(5); b. 42 eq \r(6); c. 10582
3.
a. aq4 =  eq \f(2\r(3),9); aq9 =  eq \f(8\r(2),81); b. a =  eq \f(\r(3),2); r =  eq \f(\r(2),\r(3))

c.  eq \f(\r(3),2) +  eq \f(1,\r(2)) +  eq \f(1,\r(3)) +  eq \f(\r(2),3) + ............; 
6.
a. 5.745 cm (appr.) 

7.
c. 30(
	8.
b. 13.86 m (appr.)


c. 41.57 m (appr.)

9.
a.  eq \f(\r(3),4)x2; b. 6.928 m2 (appr.); c. 174.125m3 (appr.)
10.
b. 83

11.
b. 67.05 (appr.) 


	
71. Shaheed Bir Uttam Lt Anwar Girls' College, Dhaka 
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( A = {x : x (  ( and x is a factor of 36} 


B = {x : x (  ( and x3 > 8, x3 < 260} 


and f(y) =  eq \f(y3 – 3y2 + 1,y (1 – y)) .   

a.
Express A into tabular method.  
2

b.
Find P (A ( B). Show that, the number of elements of P(C) is 2n, where n is the number of element of C and C = A ( B.  
4
c.
Prove that, f  eq \b\bc(\f(1,x)) = f(1 – x).  
4
2. ( p, q, r, s are ordered proportional. 
a.
When  eq \f(2x – y, x – 2y) =  eq \f(a, b) then, x : y = ?  
2

b.
Prove that, (p2 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2.  
4
c.
If p and q are the length and breadth of a rectangle and if the length is increased by 10% and breadth is decreased by 20%, then what is the percentage of increase or decrease of the area of the rectangle? 
4
3. ( 5 + x + y + 40 + z is a geometric series. 
a.
Find the common ratio.  
2

b.
Find the value of x, y, z.  
4
c.
Find the sum of the square of 1st natural numbers.  
4
Group B  –  Geometry
4. ( In (ABC, (B = 60(, (C = 45( and perimeter = 13 cm. 
a.
Draw (B and (C with the help of rular and compass.  
2

b.
Draw the triangle. (Sign and description of the drawing is compulsory) 
4
c.
Draw a rhombus whose one side in equal to  eq \f(P,3) and one angle is equal to (B. (Sign and description of the drawing is compulsory)  
4
5. ( ABCD is an inscribed quadrilateral of a circle whose centre is O. Diagonals AC and BD intersect at E.   

a.
Draw the figure according to the stem.  
2

b.
Prove that, (BAD + (BCD = 2 right angle.  
4
c.
Show that, (AOB + (COD = 2 (AEB.  
4
6. ( In (ABC, (A = 1 right angle and BC is the hypotenuse.  
a.
Describe the pythegorous theorem.  
2

b.
Prove that, BC2 = AC2 + AB2.  
4
c.
If AB = AC and P is any point on BC then prove that, PB2 + PC2 = 2PA2.  
4

Group C  –  Trigonometry and Mensuration
7. ( Forming 60( angle with the ground a 16m long ladder touches the top of a wall.  
a.
Describe the stem with figures.  
2

b.
What is the height of the wall.  
4
c.
How far will the ladder be moved from its former position of leaning against the wall to make an angle of 30( with the ground?  
4
8. ( The perimeter of square is equal to the perimeter of a rectangle. The length of the rectangle is three times of its breadth and the area is 1200 sq. metres.  
a.
Find the perimeter of the rectangle with the variable x.  
2

b.
Find the area of the square. Also find its diagonal.  
4
c.
Find the number of bricks with the surface of 25 ( 12.5 square c. m. to construct a road 1.5 metre width outside the rectangular region.  
4

9. ( The ratios of the length, width and height of a rectangular solid are 21 : 16 : 12 and the length of diagonal is 87 cm.  
a.
Draw a figure according to the stem.  
2

b.
Find the volume and the area of the whole surface of the solid.  
4
c.
When the rectangle is rotated around the length, a solid is formed. The length and breadth of the rectangle is equal to the length and height of the solid. Draw the figure and find the volume of the solid.  
4
Group D – Statistics
10. ( Frequency distribution table of the marks obtained in mathematics of students of calss X are provided : 

	Numbers 
	25-34
	35-44
	45-54
	55-64
	65-74
	75-84
	85-94

	Students 
	5
	10
	15
	20
	30
	16
	4


a.
What is central tendency? What are the measures of the central tendency? 
2

b.
Determine the mean of the given data by shortcut method.  
4

c.
Draw the histogram.  
4

11. ( The numbers of the 25 students are given below : 

72, 85, 78, 75, 69, 67, 88, 80, 74, 77, 79, 69, 74, 73, 83, 65, 75, 69, 63, 75, 86, 66, 71 
a.
Find the arithmetic mean directly.  
2

b.
Make frequency table taking 5 as class interval and find the median from the table.  
4
c.
Draw the frequency polygon using the table obtained from 'b'.  
4
	Answers
	1.
a. {1, 2, 3, 4, 6, 9, 12, 18, 36}; b. {{3}, {4}, {6}, {3, 4}, {3, 6}, {4, 6}, {3, 4, 6}, (} 

2.
a. (2a – b) : (a – 2b); c. 12% decrease 

3.
a. 2; b. x = 10, y = 20, z = 80; c.  eq \f(n(n + 1) (2n + 1),6)
7.
b. 13.86 metres; c. 5.86 metres 
	8.
a. 8x; b. 1600 sq. metres; 56.569m; c. 7968 

9.
b. 108864 cubic cm; 14040 sq. cm.


c. 256504.757 cubic cm. 

10.
b. 61.9

11.
a. 75; b. 74.4375 
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – (Algebra)
1. ( U = {1, 2, 3, 4, 5, 6, 7}   

A = {x ( ( : x2 > 15 and x3 < 225} 


B = {x ( ( : 4 ≤ x ≤ 7} and C = A ( B 
a.
Express A by tabular method.  
2

b.
Prove in the light of the stem that (A ( B)( = A( ( B( 
4
c.
If n is the number of elements of C, show that the number of element of p (c) supports?  
4
2. ( If p + q = 6 and pq = 3, where p > q. 
a.
Find the value of p – q.  
2

b.
Find the value of p3 + q3.  
4
c.
Find the value of p3 – q3 – 5 (p2 – q2)  
4
3. ( A =  xp, B = xq, C = xr and M = 22x + t are some expression. 
a.
If M = 512, find the value of x.  
2

b.
 eq \b\bc(\f(A,B))p2 + pq + q2 

 eq \b\bc(\f(B,C))q2 + qr + r2 

 eq \b\bc(\f(C,A))r2 + rp + p2 Find the value. 
4
c.
Prove that value, logx (ABC) = logx A + logx B + logx C.  
4
Group B  –  (Geometry)
4. ( ABC is a triangle. E and F are middle point of AB and AC respectively. 
a.
Write down two formulae of determining area of triangle.  
2

b.
According to the stem, prove that EF (( BC and EF =  eq \f(1,2) BC.
4

c.
In ( ABC, (B = 1 right angle prove that, BF =  eq \f(1,2) AC.  
4
5. ( Base of triangle a = 3cm, base adjacent acute angle 45( and the sum of other two sides s = 6cm. 
a.
Express the information of the stem in the picture.  
2

b.
Construct the triangle (construction and description are mandatory).  
4
c.
If the perimeter of a square is 2s, construct the square (construction and description are mandatory).  
4
6. ( In the circle PQRS with centre O, PQ and RS are two equal chords.  
a.
If diameter of the circle is 10 cm, find the area of the circle.  
2

b.
Prove that the chords PQ and RS are equidistant from the centre.  
4
c.
Prove that the angle in the semi-circle is a right angle.  
4
Group C  –  (Trigonometry and Mensuration)
7. ( In ( ABC, (C is a right angle and tan B =  eq \r(3) .  
a.
What is the value of AB.  
2


b.
If cos A + sin A =  eq \r(2) cos A, prove that, cos A – sin A =  eq \r(2) sin A.  
4

c.
If cot A =  eq \f(b,a) , Find the value of  eq \f(a sin A – b cos A,a sin A + b cos A)  
4
8. ( The angle of elevation at a point of the roof of a building is 60( at a distance of 60 meters from the foot. Moving back x meters from that point on the ground then the angle of elevation becomes 45(. 
a.
Construct the figure on basis of above information's with short description.  
2

b.
Determine the height of the building.  
4
c.
Find the value of x and what is the distance between the backward point and the top of the building.  
4

9. ( There is a garden whose length and breadth respectively are 60 meter and 40 meter in front of ovi's house. A pond with around border of equal with is dug inside the garden whose area is  eq \f(1,3)  of that of the garden. The perimeter of the pond is equal to the perimeter of a square. 
a.
What is the area of the garden in acre?  
2

b.
Find the length and breadth of the pond.  
4
c.
How many stones of? Will be required to cover the square region with square stones 50 cm. each?  
4
Group D – (Statistics)
10. ( The frequency distribution table of the weights (in kg) of 60 students of a class (
	Class interval 
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74

	Frequency 
	4
	8
	10
	20
	12
	6


a.
Write down the Formulae to find the median.  
2

b.
Find the mode from the given data.  
4
c.
Draw the histogram of data.  
4

11. ( The weight (in kg) of 49 students of class X of a school are ( 

45, 50, 50, 51, 56, 57, 56, 60, 58, 60, 61, 60, 62, 60, 63, 64, 60, 61, 63, 66, 67, 61, 70, 70, 68, 60, 63, 61, 50, 55, 57, 56, 63, 60, 62, 56, 67, 70, 69, 70, 69, 68, 70, 60, 56, 58, 61, 63, 64.
a.
Make a frequency distribution table considering 5 as a class interval.  
2

b.
Find the mean from the table in short-cut method.  
4
c.
Find the median from the table.  
4
	Answers
	1.
a. {4, 5, 6}

2.
a. 2 eq \r(6); b. 162; c. 6 eq \r(6)
3.
a. 4; b. 1 

6.
a. 78.54 cm2 (approx.)
7.
a. 2; c.  eq \f(a2 – b2,a2 + b2) 
	8.
b. 103.923m (approx.); c. 43.923m (approx.); 146.969m (approx.) 

9.
a. 0.593 acre (approx.); b. length 40m, breadth 20m;


c. 3600 pcs. 

10.
a. median = L +  eq \b\bc(\f(n,2) – Fc) (  eq \f(h,fm) ; b. 62.78 (appr.) 
11.
b. 61.59 kg (appr.) c. 62.159 (approx.) 
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( A = {x ( (: x < 9 and x is odd}, B = {x ( ( : 4 ( x ( 6}, R = {(x, y) : x ( A, y ( B and y = x + 1}
a.
Find the value of A ( B.  
2

b.
If the number of elements of B is n then show that the number of elements of P(B) is 2n.  
4
c.
Express R into tabular method and then find its domain and range. 
4
2. ( P = x + a + b, Q =  eq \f(1,x), R =  eq \f(1,a) and S =  eq \f(1,b)
a.
If  eq \f(S,QR) (  eq \f(R,QS) =  eq \f(1,R2) (  eq \f(1,S2) then find the value of x.  
2

b.
Find the solution set of  eq \f(1,p) = Q + R + S.  
4
c.
If  eq \f(5,\r(\f(10,Q) ( 5)) +  eq \r(\f(10,Q) ( 5) = 6 then show that, x =  eq \f(3,5) or 3.   
4
3. ( The 3rd and 8th terms of a geometric series are  eq \f(1,\r(3)) and  eq \f(1,27) respectively and in another arithmetic series the sum of first 10 and 20 terms are 155 and 610 respectively. 
a.
log2 + log4 + log8 + ............ which type the series is and why? 
2

b.
Determine the geometric series.  
4
c.
Find the 30th term of the arithmetic series.  
4
Group B  –  Geometry
4. ( AB and CD are two chords of a circle of center O. 
a.
Define chord of a circle.  
2

b.
If P is a point outside the circle and PA, PB are two tangents then prove that, PA = PB.  
4
c.
If the two chords intersect at E inside the circle perpendicularly then prove that, (AOD + (BOC = 2 right angles.  
4
5. ( The length of the two parallel sides of a trapezium are a = 5 cm and b = 8 cm. The adjacent angles of the greatest side are (X = 60( and (Y = 50(.   

a.
Draw the figure in the light of the given information.  
2

b.
Draw the trapezium. (Description compulsory).  
4
c.
If the angle between the two diagonals a and b of a parallelogram is X then draw the parallelogram. (Symbol and description compulsory)
4
6. ( ABC is a right angled triangle where AC is hypotenuse and (B = 1 right angle.  
a.
If the bisectors of (B and (C intersect at O then prove that, (BOC = 90( +  eq \f(1,2)(A.  
2

b.
Prove that, AC2 = AB2 + BC2. 
4
c.
If AB = BC and P is any point on AC then prove that 

PA2 + PC2 = 2PB2.  
4
Group C  –  Trigonometry and Mensuration
7. ( sin( = m, cos( = n and tan( = r where ( is acute angle.  
a.
If r =  eq \r((3)(1) then find the value of (.  
2

b.
If m + n =  eq \r(2) then prove that, ( = 45(. 
4
c.
If 7m2 + 3n2 = 4 then show that, tan( =  eq \f(1,\r(3)) .
4
8. ( A tree is broken by a storm in such a way that the broken part makes an angle of (( with the standing part and touches the ground 15 meter away from its foot point at 60(.  
a.
Draw the ratio figure with a short description.  
2

b.
Prove that, cos3( = 4cos3( ( 3cos(.  
4
c.
Find the length of the tree.  
4

9. ( The area of a rectangular region is 2000 m2. If its length decreases by 10 m then it will be a square.  
a.
If x and y are length and breadth of the rectangular then make an equation with the given information.  
2

b.
Find the perimeter of the rectangle.  
4
c.
If the perimeter of the rectangle is equal to the perimeter of a rhombus and the smaller diagonal of the rhombus is 54 meter then find the other diagonal and area of the rhombus.  
4
Group D – Statistics
10. ( The marks in mathematics of 30 students of class X are:

27, 24, 30, 15, 17, 40, 41, 49, 30, 22, 21, 27, 28, 33, 19, 33, 21, 22, 23, 26, 23, 25, 25, 50, 23, 26, 28, 48, 36, 37. 
a.
Make frequency distribution table considering 5 as a class interval.  
2

b.
Find the mode and median of the data.  
4
c.
Draw the ogive curve of the presented data in frequency distribution table.  
4

11. ( The marks of Bangla of the students of class X are(
	Class Interval
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	6
	8
	10
	12
	5
	7


a.
Define discrete and indiscrete variables.  
2

b.
Find the mean from the table in a short-cut method.  
4
c.
Draw the histogram of the data.  
4
	Answers
	1.
a. {1, 3, 4, 5, 6, 7}; c. P(3, 4), (5, 6)}; {3, 5}, {4, 6}

2.
a. ab; b. {(a, (b}

3.
b.  eq \r(3) + 1 +  eq \f(1,\r(3)) +  eq \f(1,3) + ...........; c. 30log2
7.
a. 30(
	8.
c. 40.98 m (appr.) 

9.
a. xy = 2000, y = x ( 10; b. 180 m; c. 72 m; 1944 m2
10.
b. 25; 27.5

11.
b. 70.29
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – (Algebra)
1. ( If U = { 1, 2, 3, 4, 5, 6, 7} 


A = {x ( ( : x are prime numbers and x ≤ 7} 


B = {x ( ( : x are even numbrs and x < 7}  

a.
Express A and B in tabular method.  
2

b.
Show that, (A ( B)C = AC (  BC 
4
c.
If the relation y = x + 1 is considered between the elements of A and B then find the relation. Also find P (A ( B).  
4
2. ( a = 2  eq \r(2)  + 3
a.
Find the multiplicative inverse of a.  
2

b.
If a6 – pa3 – 1 = 0 find the value of p  
4
c.
Prove that :  eq \f(a4 – a2 – 1,a2) = 24  eq \r(2) – 1 
4
3. ( The ratio of three sides of a triangle is 3 : 4 : 5 and perimeter is 36 cm. Length and breadth of a rectangle are respectively the greater  side and smaller side of the triangle. 
a.
Find the length of the sides of the triangle and write what type of triangle in respect of angles.  
2

b.
Determine the area of a square drawn with the diagonal of the rectangle.  
4
c.
If the length is increased by 10% and breadth is decreased by 20% then what will be the percentage of increment or decrement in the area?  
4
Group B  –  (Geometry)
4. (  Bisectors of (B and (C of the triangle ABC meet at the point O. 
a.
Draw the figure with above information.  
2

b.
Prove that, (BOC = 90( +  eq \f(1,2)  (A
4
c.
If AB is produced up to E and AC produced up to F, then bisectors of the angle (EBC and (FCB are meet at the point Q, then prove that B, O, C, Q are concyclic.   
4
5. ( The length of two adjacent sides of the right angle of a right angled triangle are 3 cm and 4 cm.   

a.
Draw the triangle with short description.  
2

b.
Draw a circle inscribing the triangle. [Sign and description are needed]  
4
c.
Draw a tangent to the circle which is perpendicular to a given straight line.  
4
6. (  In ( ABC and ( DEF, (A = (D, (B = (E and (C = (F 
a.
Draw the two triangles with the given information.  
2

b.
Prove that,  eq \f(AB,DE) =  eq \f(BC,EF) =  eq \f(AC,DF)  
4
c.
Prove that,  eq \f(( ABC,( DEF) =  eq \f(AB2,DE2) =  eq \f(AC2,DF2) =  eq \f(BC2,EF2) 
4
Group C  –  (Trigonometry and Mensuration)
7. ( tan( + sin ( = m and tan ( – sin ( = n 
a.
Prove that, tan2 (.sin2( = mn  
2

b.
Show that, m2 – n2 = 4  eq \r(mn)  
4
c.
Prove that, sec ( =  eq \r(mn) cosec2 ( 
4
8. ( A man standing at a place on the bank of a river observed that the angle of elevation of a tower exactly opposite to him on the other bank was 60(. Moving 32 metres back he observed that the angle of elevation of the tower was 30(. 
a.
Draw the figure with help of given information.  
2

b.
Find the height of the tower and the width of the river.  
4
c.
Find the direct distance of the top of the tower and the bank of the river where the angle 60( is produced.  
4

9. ( The length and breadth of a rectangle region are 12m and 5m respectively, there is a circular region just around the rectangle, the places which are not occupied by the rectangle, are planted with grass.  
a.
Describe the information above with a figure.  
2

b.
Find the diameter of the circular region.  
4
c.
If the cost of planting grass per sq. m is Tk. 50 find the total cost.  
4
Group D – (Statistics)
10. ( 40 mangoes are randomly selected from a basket. Their different weights (in gm.) are given below. 

55, 45, 30, 110, 75, 40, 60, 100, 65, 40, 100, 75, 70, 60, 70, 95, 85, 80, 35, 45, 40, 50, 60, 55, 65, 45, 85, 30, 90, 85, 75, 75, 70, 110, 100, 80, 70, 30, 55, 70.  
a.
Find the Number of class considering the class interval 10.  
2

b.
Construct frequency distribution table and find the arithmetic mean of the data using short-cut method.  
4
c.
Find the mode of the above data. 
4

11. ( The frequency distribution table of the weight (in kg) of 50 students of the class X of a school are as follows : 

	Weight 
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	6
	8
	10
	12
	5
	7
	2


a.
Determine the cumulative frequency from the above frequency distribution table.  
2

b.
Find the median from the table.  
4
c.
Draw the frequency polygon of the histogram.  
4
	Answers
	1.
a. A = {2, 3, 5, 7}; B = {2, 4, 6} c. R = {(3, 4), (4, 5)}

2.
a. 3 ( 2 eq \r(2); b. 140 eq \r(2)
3.
a. 15cm, 12cm, 9cm right angled; b. 306 sq. cm. c. 12%
8.
b.  27.71m (approx.); 16m.; c. 32m 
	9.
b. 13m; c. 3636.5

10.
a. 9; b. 69.25; c. 75

11.
b. 61.83
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( If (x2 + 1)2 = 3x2   

a.
Find the value of x2 +  eq \f(1,x2) .
2

b.
Find the value of x3 +  eq \f(1,x3) . 
4
c.
Show that x5 +  eq \f(1,x5) = –   eq \r(3) 
4
2. ( Emon has a rectangular garden. Twice of the breadth of the garden is 10 metre more than its length and its perimeter is 100 metre. There is a road of width 2 metre inside the garden. The cost of cover the road with bricks is Tk. 120 per sq. metre. 
a.
Write two equations taking the length as x metre and breadth as y metre.  
2

b.
Solving the two equations using cross multiplication, determine the length and breadth of the garden.  
4
c.
What is the total cost to cover the full road with bricks? 
4
3. ( 6 + x + y + z + 96 + .............. is a geometric series. 
a.
Which term of the series 4 + 7 + 10 + 13 + ............ is 301? 
2

b.
Find the value of x, y, z.  
4
c.
Write down the series of the question. If the sum of first n terms of the series is 3066, then what is the value of n?  
4
Group B  –  Geometry
4. ( The length of the sides of a triangle are 3.5 cm, 4.5 cm and 5.5 cm. 
a.
Draw the triangle according to the information.  
2

b.
Draw an ex-circle of the triangle. [Sign and description are needed].  
4
c.
Draw the inscribed and the circumscribed circle of the square whose length of one side is equal to the length of the greatest side of the triangle. [Sign and description are needed]  
4
5. ( In ( PQR, M, N are the mid-points of PQ and PR respectively and PQ > PR.   

a.
Draw the figure in the light of the stem.  
2

b.
Prove that MN((QR adn MN =  eq \f(1,2) QR. 
4
c.
If the bisector of P intersects QR at D prove that (PDQ is an obtuse angle.  
4
6. ( ABC and DEF are two triangles whose heights are equal.  
a.
Draw the figure and show that their bases and areas are equal in proportion.  
2

b.
If the line seqment PQ is parallel to the side BC of the triangle ABC, prove that AP : BP = AQ : CQ.  
4
c.
If AB = 3.6cm, AC = 2.4cm and AP = 2.1cm then determine the length of AQ.  
4
Group C  –  Trigonometry and Mensuration
7. ( In right angled triangle ABC, (ABC = ( and (ACB = β. 
a.
Draw the triangle and name all the sides of the triangle for the angle β.  
2

b.
If AB = 1 cm and AC =  eq \r(3) cm, then show that  eq \f(sin( + sin β,sin( – sinβ) = 2 +  eq \r(3) .  
4
c.
Solve the equation tan2 –  eq \b\bc(1 + \r(3)) tan  +  eq \r(3) = 0.  
4
8. ( The angle of elevation of a tower at a point on the ground from the foot of a tower at a distance is 30(. Moving 20 metres from the point towards the tower, the angle of elevation of the tower becomes 60(.  
a.
Draw the figure as per the information.  
2

b.
Determine the height of tower.  
4
c.
Determine the distance between the vertex of tower and the first point on a ground.  
4

9. ( The diameter of the front wheel of a car is 28 cm and the back wheel is 35 cm. Both wheel covers a distance of 88m.  
a.
What is the circumference of 1st wheel? 
2

b.
How many times more the front wheel revolve thant the back one? 
4
c.
The perimeter of a rhombus is 180 cm and the smaller diagonal is 54 cm. Find the other diagonal of the rhombus.  
4
Group D – Statistics
10. ( Height (in cm) of 25 students are given below :  

157, 155, 150, 162, 145, 147, 148, 154, 157, 162, 164, 149, 151, 152, 147, 147, 149, 156, 159, 160, 161, 147, 150, 151, 150. 
a.
Find the range of the data.  
2

b.
Make the cumulative frequency distribution table of the given data.  
4
c.
Draw the ogive curve by using the cumulative frequency distribution table.  
4

11. ( The frequency distribution table is given below : 

	Class interval 
	11-20
	21-30
	31-40
	41-50
	51-60

	Frequency 
	4
	16
	20
	25
	15


a.
Which one is mode class and find the mid-point of mode class.  
2

b.
Find the mean by short-cut method.  
4
c.
Find the mediam.  
4
	Answers
	1.
a. 1; b. 0

2.
a. x = 2y – 10; 2(x + y) = 100; b. 30m, 20m; c. Tk. 22080 

3.
a. 100; b. 12, 24, 48;


c. 6 + 12 + 24 + 48 + 96 + .........; n = 9

6.
c. 1.4 m
	7.
c. ( = 45( or 60(
8.
b. 17.32m; c. 34.64m 

9.
a. 87.96 cm; b. 20; c. 72cm 

10.
a. 20

11.
a. (41 - 50); 45.5; b. 39.375; c. 41
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( If n is an odd number, then n = 2x ( 1, where x ( (.   

a.
Define rational and irrational number with example.  
2

b.
Show that, square of the given number is an odd number.  
4
c.
Prove that the given square numbers divided by 8 as a result everywhere remainder is 1.  
4
2. ( a4 + a2b2 + b4 = 21 and a2 + ab + b2 = 7, where a, b positive and a > b.
a.
Find the value of a2 ( ab + b2. 
2

b.
Prove that, 8ab(a2 + b2) = 80 
4
c.
Find the value of a and b.  
4
3. ( The first term of a geometric series is 'a' common ratio is 'r'. The 8th term of the series is (27 and the 11th term is 81 eq \r(3).
a.
Express the above information by the two equations.  
2

b.
Find the 14th term of the series.  
4
c.
Find the sum of first ten terms of the series.  
4
Group B  –  Geometry
4. ( An arc QR of a circle PQR subtends angles (QOR at the centre O and (QPR at a point P of that circle. 
a.
Determine the area of the circle if OP = 6 cm.  
2

b.
Prove that, (QPR =  eq \f(1,2)(QOR.  
4
c.
If (QPS + (SPR = 90(, Prove that, Q, O and R lie on the same straight line.  
4
5. ( In triangle DEF, the internal and external bisectors of (E and (F intersect each other at P and Q respectively.   

a.
Draw the figure with description.  
2

b.
Prove that, (EPF = 90( +  eq \f(1,2)(D.  
4
c.
Show that, E,P, F and Q are concyclic.  
4
6. ( The perimeter of a square, p = 12cm and (x = 50(, (y = 70( 
a.
Find the area of the square.  
2

b.
Construct the square. [Sign and description of construction are compulsory] 
4
c.
 eq \f(p,2),  eq \f(p,3) are two parallel sides of a trapezium and there are two angles (x and (y adjacent to  eq \f(p,2), construct the trapezium. [Sign and description of construction are compulsory.]  
4
Group C  –  Trigonometry and Mensuration
7. (  eq \f(cosA + sinA,cosA ( sinA) =  eq \f(\r(3) + 1,\r(3) ( 1) (B = 60( 
a.
Find the value of cosec2B + cot2B 
2

b.
Find the value of A. 
4
c.
If 4sin2( ( (2 + 2 eq \r(3))sin( +  eq \r(3) = 0, show that ( = 2A or ( = A.  
4
8. ( An electric pole is broken by a storm such that the undetached broken part makes an angle of 60( with the standing part and touches the ground at a distance of 24 metres from it.  
a.
Draw a figure according to the extract and explain it.  
2

b.
Find the point of height where it was broken.  
4
c.
Find the length of the whole pole.  
4

9. ( The length of a rectangular house is 40 metres and its breadth is 30 metres. The floor of the house is covered with squared tiles of length 50 cm. The price of each tile is Tk. 65.  
a.
Find the area of the rectangular house. 
2

b.
What will be the expenditure of tiles on the floor?  
4
c.
If perimeter of seven regular pentagon is equal to the perimeter of the house, find the area of regular pentagon.  
4
Group D – Statistics
10. ( The weight (in kg) of 50 students of class X of a school are:

45, 50, 55, 51, 56, 57, 56, 60, 58, 60, 61, 60, 62, 63, 60, 64, 60, 61, 63, 66, 67, 61, 70, 70, 68, 60, 63, 61, 50, 55, 57, 56, 63, 60, 62, 56, 69, 70, 69, 70, 69, 68, 70, 60, 56, 58, 61, 63, 64, 70. 
a.
Make frequency table taking 5 as a class interval.  
2

b.
Find the mean from the table in short cut method.  
4
c.
Draw the "ogive curve" of the provided data.  
4

11. ( The frequency distribution table of the marks obtained by the students of a class is as follows:

	Interval
	41(50
	51(60
	61(70
	71(80
	81(90
	91(100

	Marks
	10
	12
	14
	5
	7
	2


a.
Write the law of finding median and mode with the introduction of variable.  
2

b.
Find the median and mode from the table.  
4
c.
Draw frequency polygon of the presented data.  
4
	Answers
	2.
a. 3; c. a = 2, b = 1

3.
a. ar7 = – 27, ar10 = 81 eq \r(3); b. – 729; c. –  eq \f(121,3) (3 –  eq \r(3))
4.
a. 113.1 sq. cm.
	7.
a.  eq \f(5,3) ; b. A = 30(
8.
b. 13.86m (appr.); c. 41.57m (appr.) 

9.
a. 1200 m2; b. 312000 Tk.; c. 27.53 m2 (appr.) 
10.
b.61.8

11.
c. 63.14 (appr.); 62.82 (appr.) 


	
77. BIAM Laboratory School & College, Naogaon
	Subject Code :
	1
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – (Algebra)
1. ( 6 + x + y + z + 486 ............ is a geometric series.  

a.
Write the two formula of the sum of squares of the first n numbers of natural number and the sum of cubes of the first n number of natural number.  
2

b.
Find the value of x, y and z. 
4
c.
If the sum of the first n numbers of he given series is 6558 then determine the value of n.  
4
2. (  eq \f(x,2) +  eq \f(y,3) = 1 ...................... (i) 


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

and p2 (  eq \f(2p,x) + 1 = q ............. (iii)

Which is three algebraic equation.
a.
Express the equation (i) and (ii) with the form of ax + by + c = 0. 
2

b.
Using graph paper solve the equation (i) and (ii).  
4
c.
If q = 0, then show that, p =  eq \f(\r(1 + x) + \r(1 ( x),\r(1 + x) ( \r(1 ( x)) 
4
3. ( 6a + 2b ( 12(a+b ( 202a + b is an exponential expression. 
a.
Express the given expression in the form of the product of exponential of prime number. 
2

b.
a = 1 and b = (1, then find the value of the given expression. 
4
c.
Express the value of the common logarithm of the number obtained from 'b' in scientific form.  
4
Group B  –  (Geometry)
4. ( 

[image: image7]
ABC is a right angle triangle, whose (B = right angle. D is the mid point of AC and P is the mid point of BC.
a.
If BD = 6 cm and BC = 8cm then find the value of PD. 
2

b.
Prove that, BD =  eq \f(1,2)AC. 
4
c.
Show that, BD + DC > 2PD.  
4
5. ( Two triangle are ABC and DEF. Whose (A = (D, (B = (E and (C = (F.  

a.
Draw the triangle of the given information.  
2

b.
Show that,  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF) 
4
c.
If the height of the triangle (ABC and (DEF respectively AM and DN then show that, AM : DN = AB : DE. 
4
6. ( O is the centre of a circle and ABC is an interior triangle of that circle. Whose side AB = AC and AC > BC. Distance between AC and BC from the point O are respectively OP and OQ.  
a.
Draw a figure with the above information. 
2

b.
Prove that, (BAO = (CAO. 
4
c.
Show that, OQ > OP.  
4
Group C  –  (Trigonometry and Mensuration)
7. ( CotA + CosA = m and CotA ( CosA = n 
a.
How many ratio of trigonometry, what are there? Write the full name of these ratio.  
2

b.
Prove that, (m ( n)2 =  eq \f(16mn,(m + n)2).
4
c.
Show that, CosecA ( SinA =  eq \f(4mn,m2 ( n2).
4
8. ( The angle of depression of the tope of a minar are 45( and 60( at the top and bottom point of a pole 75.5 metre apart from the minar.  
a.
Write the sides of a right angle triangle with the angle of 45(, 30( and 60(. 
2

b.
What is the height of the Minar? 
4
c.
What is the height of the pole. What is the distance between the tops of the minar and the pole.  
4

9. ( 

[image: image8]
In the above figure OA = 60cm. There is a path with 5 cm. Width all around the field. 
a.
Find the circumference of the greater wheel.  
2

b.
Find the area of the path.  
4
c.
To cover a distance of 66 m. how many times more the smaller wheel will revolve than the greater one.  
4
Group D – (Statistics)
10. ( The following are the marks obtained in Mathematics of forty student of class IX in a school. 

55, 77, 58, 82, 63, 48, 65, 39, 97, 88, 76, 34, 65, 98, 64, 79, 83, 53, 56, 45, 73, 93, 68, 92, 87, 32, 65, 73, 85, 46, 56, 75, 69, 66, 76, 62, 41, 75, 67, 85 
a.
How many measurement of central tendency. What are there? 
2

b.
Find the mean from the table in short-cut-method. 
4
c.
Draw frequency polygon of the presented data in frequency distribution table.  
4

11. ( A frequency distribution table is given below:

	Class interval
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	6
	12
	16
	24
	12
	8
	2


a.
How many types of variable in statistics, Describe them? 
2

b.
Find the mode of the given data.  
4
c.
Draw the ogive curve using commulative frequency.  
4
	Answers
	1.
b. x = 18, y = 54, z = 162 or x = (18, y = 54, z = (162


c. n = 7

2.
a . 3x + 2y ( 6 = 0; 2x + 3y ( 6 = 0


b. (x, y) =  eq \b(\f(6,5) ( \f(6,5)) 

3.
a. 23a + 6b ( 33b ( 52a + b; c. log102.31 ( 2
	4.
a. 2 eq \r(5)
8.
b. 130.77m (approx); c. 55.27m (approx); 106.77m

9.
a. 3.77m; b. 0.18 (approx); c. 1 time

10.
a. 1. Arithmetic mean; 2. median; 3. mode


b. 67.17 (approx.)

11.
b. 65


	
78. Dinajpur Laboratory School & College, Dinajpur
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	1
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( If p + q = 6 & pq = 3, where p > q.  

a.
Find the value of (p ( q) 
2

b.
Find the value of p3 ( q3 ( 5(p2 ( q2) 
4
c.
Show that, p5 + q5 = 4806. 
4
2. ( If a =  eq \f(\r(3,m + 1) + \r(3,m(1),\r(3,m + 1) ( \r(3,m ( 1))
a.
Find:  eq \f(a + 1,a ( 1) 
2

b.
Prove that, a3 ( 3ma2 + 3a ( m = 0 
4
c.
If  eq \f(bz ( cy,a) =  eq \f(cx ( az,b) =  eq \f(ay – bx,c) then prove that,  eq \f(x,a) =  eq \f(y,b) =  eq \f(z,c) 
4
3. ( The m-th term of an arithmetic series is n and the n-th term of series is m.
a.
Express the above information by two equations. 
2

b.
Find the (m + n)th term of the series.  
4
c.
Determine the sum of first (m + n) term of the series.  
4
Group B  –  Geometry
4. ( In a  right angle triangle (A = 1 right angle and D is the mid point of BC.
a.
Draw a triangle ABC with given information. 
2

b.
Prove that, AB + AC > 2AD. 
4
c.
Prove that, AD =  eq \f(1,2)BC. 
4
5. ( (P = 60( and (Q = 75( and PQ + QR + RP = 2s = 12cm.  

a.
Draw (P and (Q with necessary sign of construction.  
2

b.
Sketch the triangle PQR with necessary sign and description of construction. 
4
c.
Construct a rhombus with necessary sign and construction in which one of the angle is (P and its perimeter is 2s. 
4
6. ( ABC is a circle with centre O. Standing on the same arc BC the angle at circumference is (BAC and the angle at centre is (BAC and the angle at centre is (BOC.  
a.
Draw the figure with description. 
2

b.
Prove that (BOC = 2(BAC.  
4
c.
The chords AB and CD of a circle with centre O, meet at right angles at some point within the circle, prove that (AOD + (BOC = 2 right angle.  
4
Group C  –  Trigonometry and Mensuration
7. ( ABCD is a quadrilateral inscribed in a circle with centre O. The diagonals AC and BD intersect at the point E.  
a.
Draw the figure with above information. 
2

b.
Prove that the sum of two oppsite angles of the quadrilateral ABCD is two right angle.  
4
c.
Show that, (AOB + (COD = 2(AEB. 
4
8. ( AB is a tower. Its shadow BD on the ground makes an angle 60( at D with A. When the shadow is increased by 24 metres, then this angle of elevation becomes 45( at the point C.  
a.
Draw the geometric figure and give short description according to above statement.  
2

b.
Find the height of the tower.  
4
c.
If 2cos(A + B) = 1 = 2sin(A ( B), where A and B are acute angle. Find the value of A and B.  
4

9. ( (ABC is an equilateral triangle and AD is perpendicular to BC. 
a.
Draw the figure. 
2

b.
Prove that the area of (ABC =  eq \f(\r(3),4)AB2. 
4
c.
Prove that 4AD2 + 3BC2. 
4
Group D – Statistics
10. ( The frequency distribution table of obtained marks in maths of 50 students of class ten is given in the below:

	Class interval
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	6
	8
	10
	12
	5
	7
	2


a.
Find the cumulative frequency from the table. 
2

b.
Table determine the main by shortcut method from the table median. 
4
c.
Determine the median from the table. 
4

11. ( The frequency distribution table of weights (in kg) of 80 students are given below:

	Interval
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69

	Frequency
	8
	10
	14
	28
	15
	5


a.
Constract a table of cumulative frequency. 
2

b.
Find the median form the table. 
4
c.
Draw a histogram of the frequency distribution table.  
4
	Answers
	1.
a. 2 eq \r(6) ;b. 6 eq \r(6) 
2.
a.  eq \f(\r(3,m + 1),\r(3,m – 1))
	3.
a. a + (m – 1) d = n, a + (n – 1)d = m; b. 0; c.  eq \f((m + n) (m + n – 1),2) 
8.
b.  56.7846 meter (approx.); c. A = 45(, B = 15(
10.
b. 61.7 (approx.); c. 61.83 (approx.) 

11.
b. 56.43 (approx.)
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( x2 – 2 eq \r(30) – 11 = 0, x > 0
a.
Find the value of x.  
2

b.
Show that, x3 + x–3 = 42 eq \r(6)  
4
c.
Find the value of (x2 + x–2) (x3 – x–3)  
4
2. ( The first term of a geometric series is 'a', common ratio is 'r'. The 5th term of the series is  eq \f(2\r(3),9) adn the 10th termis  eq \f(8\r(2),81) 
a.
Express two equations by above information.  
2

b.
Find the 13th terms of the series.  
4
c.
Find the sum of first 8th terms of the series.  
4
3. ( Given that, 3x + 2y = 12 


2x + 3y = 13 
a.
Is the system of equations consistent? How many solutions are there?  
2

b.
Solve the system of equations graphically.  
4
c.
Determine (x, y) by the method of elimination and verify the correctness of solutions of 'b'.  
4
Group B  –  Geometry
4. ( If P, Q, R of (LMN are respectively the middle points of LM, LN and MN and two bisectors (M and (N (N meet at O. 
a.
Express the information of the stem in the picture.  
2

b.
Prove that, the sum of three medians is less than its perimeter.  
4
c.
Prove that, (MON = 90( +  eq \f(1,2) (L  
4
5. ( Let ABCD is circle with centre O, M and N are the mid points of the chords AB and CD respectively.   

a.
Draw the figure of given information.  
2

b.
Prove that, OM ( AB.  
4
c.
If OM < ON; Prove that, AB > CD.  
4
6. ( In the (ABC, AB = 5cm, BC = 6cm and AC = 4cm.  
a.
Draw the triangle.  
2

b.
Draw the inscribed circle of the triangle with description.  
4
c.
Draw the ex-circle of the triangle such as it touches the side AC. (Sign and description of construction are necessary)  
4
Group C  –  Trigonometry and Mensuration
7. ( When the length of each side of an equilateral triangle is increased by 2m, Its area is increased by 5  eq \r(3) sq.m. 
a.
Establish the area of the triangle in respect to x when the length of each side of the triangle is x m.  
2

b.
Find the area of the triangle.  
4
c.
Determine the volume of a right circular cylinder of which height and radius are equal to the height and length of side of the given triangle respectively.  
4
8. (  eq \f(cosA – sinA,cosA + sinA)  =  eq \f(\r(3) – 1,\r(3) + 1) 
a.
Find the value of A.  
2

b.
Solving the equation of cos2( – sin2( = 2 – 5cos(, show that ( = 2A, where ( is acute angle.  
4
c.
Show that, tan ( =  eq \f(2tan A,1 – tan2A)  
4

9. ( Circumference of a circle is 440m. In the area excluding the inscribed square in it trees will be plant.  
a.
Draw a figure with a short description according to the information above.  
2

b.
Find the amount of taka if Tk. 40 per meter when erect by rope two times of square in it.  
4
c.
How much money will be spent in planting trees at the rate of Tk. 100 per square meter?  
4
Group D – Statistics
10. ( The marks in mathematics of 80 students in class IX of a school are given below : 

	Number 
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Number of Student 
	4
	10
	18
	23
	13
	9
	3


a.
Write down the law of finding median with the introduction of variable.   
2

b.
Find the median and mode from the table.  
4
c.
Draw a frequency polygon from the table.  
4

11. ( The weight (in kg) of 23 cadets of RCC are 41, 40, 56, 46, 62, 46, 48, 54, 51, 54, 53, 57, 47, 51, 47, 51, 47, 51, 55, 63, 56, 46, 53, 43, 53,  
a.
Make a frequency distribution table of the given data? 
2

b.
Draw an ogive curve from the table.  
4
c.
Find the mean form the table in short-cut method.  
4
	Answers
	1.
a.  eq \r(5) +  eq \r(6); c. 352 eq \r(5)
2.
a. ar4 =  eq \f(2 \r(3),9) ; ar9 =  eq \f(8 \r(2),81) ; b.  eq \f(32 \r(3),729) ; c. 3.787 
3.
a. consistent, independent, one solution; b. (1.8, 2.8); c. (1.8, 2.8) 
	7.
a.  eq \f(\r(3),4) (x – 2)2 ; b. 4 eq \r(3)sq. m; c. 174.036 m3 

8.
a. 30(; b. ( = 60(
9.
b. Tk. 18131.2; c. Tk. 559621.9 

10.
b. median = 64.91, mode = 64.33

11.
c. 51.130
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( (i) (7x – 3y, 41)= (31, 9x – 5y) is an order pair.  

(ii) f (t) =  eq \f(t3 – 3t2 + 1,t (1 – t)) is a function.  

a.
Find the value of f (–1).  
2

b.
Find the value of x and y  
4
c.
Prove that, f  eq \b\bc(t–1) = f (1 – t).  
4
2. ( x2 +  eq \f(1,x2) = 10 
a.
Find the value of x +  eq \f(1,x) .  
2

b.
Prove that,  eq \f(x8 – 1,x4) = 40  eq \r(6) . 
4
c.
Find the value of x5 –  eq \f(1,x5) .  
4
3. ( 9 + 7 + 5 + ............ is a series. 
a.
What is geometric series? 
2

b.
Find the sum of 1st 39 terms of the series.  
4
c.
If sum of n terms of the series is – 144, find the value of n.  
4

Group B  –  Geometry
4. ( Two sides of a triangle are 4 cm. nad 5 cm. and its perimeter is 15 cm. 
a.
Draw the triangle.  
2

b.
Construct the circumcircle of the triangle. [Sign and description are essential]  
4
c.
Draw two tangents of the circle whose radius is same as the diameter of the circum circle so that angle between them is 60(. [Sign and description are essential]  
4
5. ( P and Q are middle points of the sides AB and AC of the ( ABC- respectively and bisectors of the (B and (C meet at R.   

a.
Draw thefigure according to the stem.  
2

b.
Prove that, PQ (( BC and PQ =  eq \f(1,2) BC. 
4
c.
Prove that, (BRC = 90( +  eq \f(1,2) (A.  
4
6. ( ABC is a right angled triangle where (A = 90(.  
a.
Write down the Pythagoras's theorem.  
2

b.
Prove that, AB2 + AC2 = BC2.  
4
c.
If AB = AC and P is any point on BC, prove that PB2 + PC2 = 2PA2.  
4

Group C  –  Trigonometry and Mensuration
7. ( 

[image: image9]
a.
Find the perimeter of ( PQR.  
2

b.
Fidn the value of  eq \f(sinP + cos Q + cotR,sinQ + tan P + cos R)  
4
c.
Prove that, sinx + cos3y =  eq \r(2) . 
4
8. ( A balloon is flying above any point between two mile posts. At the point of the balloon the angle of depression of the two posts are 30( and 60( respectively.  
a.
Draw the figure according to the stem.  
2

b.
Find the height of the balloon from the ground in metre.  
4
c.
Find the direct distance of the balloon from the two mile posts.  
4

9. ( The outer measurements of a box with its top are 10 cm, 9 cm and 7 cm repectively and the area of the whole inner surface s 262 cm2.  
a.
Find the area of the whole outer surface.  
2

b.
Find the thickness of the wall.  
4
c.
If length of a rhombus is same as the greater length of the box and its one diagonal is 16 cm. then find the area of the rhombus.  
4
Group D – Statistics
10. ( The frequency distribution table of the marks obtained by the students of a class are given below : 

	Class 
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency 
	10
	12
	14
	5
	7
	2


a.
Find the mid value of median class and mode class.  
2

b.
Find the mean in shortcut method.  
4
c.
Draw a frequency polygon by the presented data.  
4

11. ( Marks of 30 students in mathematics, in test examination are given below : 

65, 70, 82, 90, 62, 77, 85, 92, 87, 60, 57, 81, 70, 85, 92, 60, 79, 80, 65, 49, 52, 59, 99, 58, 43, 50, 52, 91, 84, 47. 
a.
What is central tendency. Write the measurement of central tendency.  
2

b.
Find the median by construction a frequency distribution table taking class interval 10.  
4
c.
Draw an ogive curve by the table obtained in (b).  
4
	Answers
	1.
a.  eq \f(3,2); b. (4, (1) 
2.
a. 2 eq \r(3); c. 218 eq \r(3)
3.
b. 1131; c. 18

7.
a. 4.732; b.  eq \f(3\r(3),2 + 3\r(3))
	8.
b. 697.15m (appr.); c. 1394.3 m(appr.); 805m (appr.)

9.
a. 446 sq. cm; b. 1 cm; c. 96 sq. cm

10.
a. 65.5; 65.5; b. 64.1

11.
b. 69
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( n = 2x – 1, where x ( (.   

a.
Divide 9.5 by 2.8 eq \o((,6)

 eq \o((,3)
2

b.
Show that, If n2 divided by 8(eight) in every case the remainder will remain 1. 
4
c.
Prove that,  eq \r(n)   is an irrational number where x = 6. 
4
2. ( x = 2, y = 3, z = 5 and w =  eq \r(pq,\f(ap,aq)) (  eq \r(qr,\f(aq,ar)) (  eq \r(rp,\f(ar,ap)) 
a.
If log400 = 2x; what is the base?  
2

b.
Show that,  eq \f(log \r(y3) + y log x – \f(y,x) log (xz),log (xy) – logz)  = logy eq \r(y3)
4
c.
Show that, w +  eq \r(y,64) = z 
4
3. ( In a office, there are 2 officers, 7 clerks and 3 bearers. If a bearer gets Tk. 1, a clerk gets Tk. 2 and an officer gets Tk. 4 their total salary is Tk. 25,000. If the length of the rectangular office is increased by 20% and the breadth is decreased by 20%. 
a.
If a : b = 3 : 4 and b : c = 6 : 7 what will be a : b : c?  
2

b.
What is their individual salary? 
4
c.
What is the percentage of increase or decrease of the area of the rectangular office.  
4
Group B  –  Geometry
4. ( If the adjoining figure, (R = 1 right angle and (Q = 2(P. Again ABC be an other triangle where (ABC = 45(, BC = 5cm and AB – AC = 1.5cm.


[image: image10]
a.
Prove that extension angles so formed by producing any side of a triangle is equal to the sum of the interior opposite angles.  
2

b.
Prove that, PQ = 2QR  
4
c.
Construct the triangle (ABC. 
4
5. ( In the picture, O is the centre of the circle and OB = 2.5 cm.   


[image: image11]
a.
Find the length of the circle ABCD.  
2

b.
Prove that, (BAD =  eq \f(1,2) (BOD  
4
c.
If AC and BD bisect each other at the point E, then prove that (AOB + (COD = 2(AEB   
4
6. ( C is acute angle of ( ABC; AD is a perpendicular to BC. (x = 60( 
a.
Prove that the angle in the semi-circle is a right angle.  
2

b.
Construct a parallelogram with an angle equal to (X and area equal to area of (ABC.  
4
c.
Show that, AB2 = AC2 + BC2 – 2BC. CD  
4
Group C  –  Trigonometry and Mensuration
7. ( P = sin(

[image: image12]
a.
Find the value of tanA + tanC  
2

b.
Find the values of x and y  
4
c.
Prove that,  eq \r(\f(1 – p,1 + p)) = sec ( – tan (
4
8. ( The angle of elevation at a point of the roof of a building is 60( at a distance of 60 metres from the foot. Moving back x metres from the foot. Moving back x metres from that point on the ground the angle of elevation becomes 45(.  

Q = Cos( and R = Cot(
a.
Determine the height of the building. 
2

b.
Find the value of x and what is the distance between the backward point and the top of the building.  
4
c.
If R4 – R2 = 1, Prove that, Q4 + Q2 = 1  
4

9. ( The area of an equilateral triangle is increased by  eq \r(3) sq. m, when the length of each side of the triangle is increased by 1 metre.  
a.
Construct the triangle and write down the formula of determining the area of the triangle.   
2

b.
Find the length of the sided of the triangle.  
4
c.
If the area of the triangle will be increased by 7 eq \r(3)sq. m what length of each side of the triangle should be increased? 
4
Group D – Statistics
10. ( Frequency distribution table of the marks obtained in Mathematics of the students of Class X of a school are given bellow : 

	Class interval 
	25-34
	35-44
	45-54
	55-64
	65-74
	75-84
	85-94

	Frequency 
	5
	10
	15
	20
	30
	16
	4


a.
Find the mid-value of the median class of the given table.  
2

b.
Find the mean by short-cut method.  
4
c.
Draw the frequency polygon of the presented data in the table.  
4

11. ( A statistical data is given the following table : 

	Class interval 
	40-45
	45-50
	50-55
	55-60
	60-65
	65-70
	70-75
	75-80

	Frequency 
	5
	15
	20
	40
	50
	30
	20
	10


a.
What is the difference between information and data? 
2

b.
Find median and mode.  
4
c.
Draw a Histogram from the table.  
4
	Answers
	1.
a.  eq \f(209,63)
2.
a. 2 eq \r(5)
3.
a. 9 : 12 : 14; b. officer: Tk 4000, clerk Tk. 2,000 and bearer Tk. 1000; 

c. 4% decrease 

5.
a. 15.708 cm. 
	7.
a.  eq \f(4,\r(3)); b. x = 45(, y = 15(
8.
a. 103.92 m; b. x = 43.92m, distance = 146.97m

9.
a.  eq \f(\r(3),4)a2; b. 1.5; c. 4m

10.
a. 59.5; b. 61.9

11.
b. median = 61.50, mode = 61.667
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( A = {x : x (  and x2 ≥ 4 and x3 ( 60}


B = {x : x ( ( and 2 < x < 6}  

C = {2, 4, 6} 
a.
Express the st A in Tabular form.  
2

b.
Prove that, (A\ B) ( (B\ A) = (A ( B) \ (A ( B) 
4
c.
Determine P (C). Show that the number of elements of P (C) supports 2n. 
4
2. ( x2 – 2 eq \r(6) x + 1 = 0 
a.
Find the value of x +  eq \f(1,x)  
2

b.
Find the value of  eq \f(1,x3) (x6 – 1)  
4
c.
Show that, x5 +  eq \f(1,x5) = 922 eq \r(6) 
4
3. ( The m-th term of an arthmetic series is n and the n-th term of series is m. 
a.
Express the above information by two equations.  
2

b.
Find the (m + n)-th term of the series.  
4
c.
Determine the sum of first (m + n) terms of the series.  
4
Group B  –  Geometry
4. ( The interior and exterior bisectors of triangle (ABC are intersect O and Q respectively. 
a.
Draw the figure.  
2

b.
Prove that, (BOC = 90( +  eq \f(1,2) (A
4
c.
Prove that, four points respectively B, O, C, Q are concyclic.  
4
5. ( Base of a triangle a = 3 cm, base adjacent angle 45( and the sum of two sides s = 6 cm  

a.
Express the information of the stem in the picture.  
2

b.
Draw the triangle. [Sign and description are needed.]  
4
c.
If the perimeter of a square is 2s, construct the square.  [Siga and description are needed.] 
4
6. ( An are QR of a circle PQR, subtending angles (QOR at the centre O and (QPR at a point P of that circle.  
a.
If drameter is 6cm then find the area of the circle.  
2

b.
Prove that, (QOR = 2 (QPR  
4
c.
If (QPS + (SPR = 1 right angle then prove that, Q, O and R lie in the same straight line.  
4
Group C  –  Trigonometry and Mensuration
7. ( The length of two sides of a parallelogram is 12 cm, 8 cm, and smaller diagonal is 10 c.  
a.
Draw the figure according to the stem.  
2

b.
Find the height of the parallelogram.  
4
c.
Find the other diagonal and area of the parallelogram.  
4
8. ( A tree is brokan due to storm such that the broken part makes an angle of 30( with the standing part and touches the ground at a distance of 30 meters from its foot.  
a.
Represent the information in figure.  
2

b.
Determine the value of standing part.  
4
c.
Find the height of the whole tree.  
4

9. ( 
a.
What is the value of AC.  
2

b.
Show that,  eq \f(Cosec2A – Sec2A,Cosec2A + Sec2A) =  eq \f(1,2) according to the stem.  
4
c.
Determine the value of x and y.  
4
Group D – Statistics
10. ( Marks of 40 students of class X are given below : 

50, 46, 55, 61, 72, 85, 60, 85, 36, 68, 48, 60, 58, 70, 65, 60, 50, 46, 70, 30, 65, 60, 45, 58, 55, 60, 35, 40, 70, 90, 76, 46, 65, 60, 56, 40, 50, 65, 68, 55.
a.
Make frequency distribution table considering 5 as a class interval.  
2

b.
Find the mode of the table.  
4
c.
Draw the ogive-curve of the presented data in frequency distribution table.  
4

11. ( Frequency distributions table is : 

	Class 
	01-10
	11-20
	21-30
	31-40
	41-60
	51-60
	61-70

	Frequency 
	2
	4
	12
	7
	6
	5
	3


a.
Find the cumulative frequency.  
2

b.
Determine the median of the table.  
4

c.
Determine the mean in short-cut method.  
4

	Answers
	1.
a. {2, 3}; c. {{2}, {4}, {6}, {2, 4}, {2, 6}, {4, 6}, {2, 4, 6}, (} 

2.
a. 2  eq \r(6) ; c. 46  eq \r(5)  

3.
a. a + (m – 1) d = m; a + (n – 1) d = n; b. 0;

c.  eq \f((m + n) (m + n – 1),2) 
	6.
a. 28. 27 sq cm.

 7.
b. 6.62cm; c. 17.78cm; 79.44sq. cm. 

8.
b. 30 eq \r(3) m; c. 111.96m 

9.
a. 2; c. x = 45( and y = 15(
10.
b. 62.5

11.
b. 33.14; c. 35. 243 
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( x4 ( x2 + 1 = 0  

a.
Find the value of x +  eq \f(1,x) 
2

b.
Show that,  eq \f(x6 + 1,x3) = 0 
4
c.
Prove that, x5 +  eq \f(1,x5) = ( eq \r(3) 
4
2. ( L, M, N are algebraic expression, where, L =  eq \f(xa,xb), M =  eq \f(xb,xc), N =  eq \f(xc,xa)
a.
If L = 1 then show that a = b 
2

b.
Prove that,  eq \r(ab,L) (  eq \r(bc,M) (  eq \r(ca,N) 
4
c.
Show that, logkLa + b + logkMb + c + logkNc + a = 0 is the algebraic expression of this statement.  
4
3. ( log3 + log9 + log27 + ..............
a.
What kind of series it is?  
2

b.
Find the 5th and 10th term of the series.  
4
c.
Determine the sum of first 12 terms.  
4
Group B  –  Geometry
4. ( The perimeter of a square is P = 12 cm. and (x = 50(, (y = 70(.
a.
Determine the area of the square. 
2

b.
Construct the square. [The signs an description of drawing are required] 
4
c.
 eq \f(P,2),  eq \f(P,3) are two parallel sides of a trapezium and two angles (x, (y included with side  eq \f(P,2). Construct the trapezium. 


[The signs an description of drawing are required] 
4
5. ( PM and PN are two chords of a circle with centre 0.   

a.
Construct a picture based on the above information.  
2

b.
Show that, (MPN =  eq \f(1,2)(MQN.  
4
c.
If PMQN be a quadrilateral inscribed in a circle then prove that, (MQN + (MPN = 180(.  
4
6. ( The bisectors of the angles (B and (C of a triangle ABC intersect at 0.  
a.
Use the information to construct the figure with indication.  
2

b.
Prove that, (BOC = 90( +  eq \f(1,2)(A.  
4
c.
If the sides AB and AC are produced and the bisector of the exterior angles formed at B and C.  
4
Group C  –  Trigonometry and Mensuration
7. (  eq \f(cosA + sinA,cosA ( sinA) =  eq \f(\r(3) + 1,\r(3) ( 1), (B = 60( 
a.
Find the value of cosec2B + cot2B 
2

b.
Determine the value of A.  
4
c.
Show that, ( = 2A or ( = A after solving.  
4
8. (The length & breadth of a rectangular garden inside uttara Ganobhaban of Natore are 60 m & 40 m respectively. There is a pond of equal bank inside the garden. The area of the pond is one-third of that of the garden.

a.
Find the diagonal of the garden.

b.
Find the perimeter of the pond.

c.
How many tiles will be needed to cover the floor of a square region whose perimeter is equal to the perimeter of the pond with square tiles of 30 cm?

9. ( An electric pole is broken by a storm such that the broken part makes an angle of 60( with the other and touches the ground at a distance of 24m meters from it.  
a.
Draw and describe the figure according information.  
2

b.
Find the height of standing part.  
4
c.
Find the height of whole electric pole.  
4
Group D – Statistics
10. ( The frequency distribution table of 70 students of class X in 1st term exam in mathematics are given below:

	Marks
	Frequency

	51 ( 55
	5

	56 ( 60
	0

	61 ( 65
	20

	66 ( 70
	15

	71 ( 75
	0

	76 ( 80
	7

	81 ( 85
	3


a.
Define central tendency. What are the measurement of central tendency? 
2

b.
Find the arithmetic mean in short-cut method.  
4
c.
Determine the median from above table.  
4

11. ( The marks obtained in Mathematics by 30 students in an annual examination are given below:

70, 68, 95, 65, 78, 82, 86, 81, 85, 90, 97, 86, 78, 71, 77, 92, 90, 83, 69, 87, 80, 82, 95, 97, 75, 77, 79, 80, 91, 73 
a.
Make frequency distribution table considering 6 as a class interval.  
2

b.
Determine median from the following frequency distribution table.  
4
c.
Drawing a histogram from the following frequency distribution table.  
4
	Answers
	1.
a.  eq \r(3)
3.
a. Arithmetic series; b. 5log3; c. 78 log3
7.
a.  eq \f(5,3) ; b. 30(
	8.
a. 72.11m (appr.); b. 120m; c. 10,000 pcs.

9.
b. 13.86m (appr.); c. 41.57m (appr.)

10.
b. 64.8; c. 65

11.
b. 81.8
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – (Algebra)
1. ( f(x) = x2 +  eq \f(1,x2)   

a.
Show that, f   eq \b\bc(\f(1,x)) = f(x) 
2

b.
If x +  eq \f(1,x) = 2 eq \r(3) , then find the value of  eq \f(f (x) – 2,f (x) +2) . 
4
c.
If f (x2) = 98, then prove that, f(x3) = 970 
4
2. ( The 1st term of an arithmetic series is a and common difference is d, where 22a+ 3 = 128 and =  eq \f(log \r(27) + log 8 – log \r(1000),log 6 – log 5) 
a.
Find the value of a. 
2

b.
Prove that, the common difference of the series is  eq \f(3,2) .
4
c.
Which term of the series is 191? Find the sum of 1st 25 terms of the series.  
4
3. ( x, y, z are ordered proportional and a =  eq \f(8 pq,p + q) where p ≠ q 
a.
Prove that, y2 = xz  
2

b.
Show that, x2y2z2 (x–3 + y–3 + z–3) = x3 + y3 + z3 
4
c.
Find the value of  eq \f(a + 4p,a – 4p) +  eq \f(a + 4q,a – 4q) .  
4
Group B  –  (Geometry)
4. ( S and T are the middle points of the sides PQ and PR respectively of ( PQR. 
a.
Draw the diagram according to the stem.  
2

b.
Prove that, PQ + QR > 2QT  
4
c.
Prove that, ST | | QR and 2ST = QR 
4
5. ( The perimeter of a triangle is 12 cm and two angles adjacent to the base are 60( and 45(.   

a.
Express the given information by figure.  
2

b.
Draw the triangle. [The signs and description of construction are required.]  
4
c.
Draw the inscribed and circumscribed circles of the square whose perimeter is equal to that of the triangle. [The signs and description of construction are required.] 
4
6. ( AB and AC are two chords of a circle with centre O and radius 3 cm.  
a.
Find the circumference of the circle.  
2

b.
Prove that, (BOC = 2 (BAC  
4
c.
If AB = AC, then prove that, (BAO = (CAO  
4
Group C  –  (Trigonometry and Mensuration)
7. ( A = cos ( + sin( and B = sec( + cosec(, where ( is an acute angle.  
a.
If ( = 30(, then find the values of A and B. 
2

b.
Prove that, B (A2 – 1) = 2A 
4
c.
If A =  eq \r(2) , then find the value of (.  
4
8. ( The angle of elevation of the top of a pole at a point on the ground is 45(. On moving 15 metres towards the pole the angle of elevation becomes 60(. 
a.
Draw the diagram on the basis of the stem with short description.  
2

b.
Find the length of the pole.  
4
c.
The pole is broken in such a way that the undetached broken part makes an angle of 30( with the ground. Find the length of broken part of the pole.  
4

9. ( The area of a rectangular region is 2000 square metres. If the length is reduced by 10 metres, it becomes a square region.  
a.
Form two equations taking the length and breadth of the rectangular region as x metres and y metres respectively.  
2

b.
Find the length of the diagonal of the rectangular region.  
4
c.
Find the area of the whole surface and the volume of the solid formed by a complete revolution of the rectangular region about its greater side.  
4
Group D – (Statistics)
10. ( The heights (in cm) of 50 students of CCPC are given below : 

145, 150, 155, 151, 156, 157, 156, 160, 158, 160, 161, 160, 162, 160, 163, 164, 160, 161, 163, 166, 167, 161, 170, 170, 168, 160, 163, 161, 150, 155, 157, 156, 163, 160, 162, 156, 167, 170, 169, 170, 169, 168, 170, 160, 156, 158, 161, 163, 164, 160.
a.
Make a frequency distribution table taking 5 as class interval.  
2

b.
Find the mean by short-cut method from the table.  
4
c.
Draw the frequency polygon using the table.  
4

11. ( A frequency distribution table is given below : 

	Class interval 
	30-40
	40-50
	50-60
	60-70
	70-80
	80-90
	90-100

	Frequency 
	5
	12
	18
	25
	20
	16
	4


a.
Find the mode-class and the mid-value of mode-class.  
2

b.
Find the median from the table.  
4
c.
Draw the histogram from the table.  
4
	Answers
	1.
b.  eq \f(2,3) 
2.
a. 2; c. 127; 500 

3.
c. 2

6.
a. 18.85 cm 

7.
a. A =  eq \f(\r(3) + 1,2) ; B =  eq \f(6 + 2\r(3),3); c. ( = 45(
	8.
b. 35.49m; c. 23.66m 

9.
a. xy = 2000; x – 10 = y; b. 64.03m; c. 22619.467 sq. m; 251327.41 cubic m.

10.
b. 161.7

11.
a. (60-70); 65; b. 66
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( A = x4 ( x2 + 1, P = a + b & Q = a ( b  

a.
Determine the value of PQ when P =  eq \r(5) and Q =  eq \r(3) 
2

b.
Prove that, 8ab(a2 + b2) = 24 when P =  eq \r(7) and Q =  eq \r(5) 
4
c.
If A = 0, then determine the value of x3 + x(3. 
4
2. ( Universal set, U = {x : x ( N and x is odd number}

A = {x : x ( N and 2 < x ( 7}

B = {x : x ( N and 3 < x < 7}

C = {x : x ( N and x2 > 5 and x3 < 130} and ((y) = y3 ( 6y2 + 11y ( 6.
a.
Express set A & B in tabular method.  
2

b.
Determine B ( C. 
4
c.
Find the value of y when f(y) = 0. If the value of y is the element of set R, then find P (R).  
4
3. ( p = 2, q = 3, r = 5
a.
Determine the value of (q(1 ( p(1)(1 
2

b.
Simplify  eq \f(qx + 1,(qx)x + 1) (  eq \f((3q)x + 1,(qx + 1)x + 1) ( q(2 
4
c.
Show that,  eq \f(log\r(q3) + logp3 ( log\r(p3r3),log\f(pq,r)) =  eq \f(3,2) 
4
Group B  –  Geometry
4. ( 
a.
In (ABC, exterior (B + exterior (C = ? When (A = 80(. 
2

b.
If D is the midpoint of BC, Prove that, AB + AC > 2AD. 
4
c.
In the figure, if AB = 6cm, AC = 4cm, O is any point on the internal bisector AD of (A, then show that, (AOB : (AOC = 3 : 2.  
4
5. ( PQR is a circle with centre O, from an exterior point A, AP & AQ are two tangents in the circle.   

a.
Draw the figure with above information.  
2

b.
Prove that, AP = AQ. 
4
c.
Prove that, OA line segment is the perpendicular bisector of the chord PQ.  
4
6. ( Two diagonals of a parallelogram are 6cm, 5cm and angle between them is 70(. 
a.
Considering the smaller diagonal as a side of a square, draw the square. 
2

b.
Construct the parallelogram using the given information. (sign and description of the figure is required).  
4
c.
Draw an equilateral triangle having the perimeter equal to the sum of both the diagonals. (sign and description of the figure is required). 
4
Group C  –  Trigonometry and Mensuration
7. ( 
a.
If sinB =  eq \f(1,2) then find the value of tanB. 
2

b.
If  eq \r(2)cos(A ( B) = 1 and sin (A + B) = 1, find the values of A and B, according to the stem.  
4
c.
For any acute angle (, solve : sin( + cos( =  eq \r(2) 
4
8. ( A tree is broken by a storm such that the broken part makes an angle of 60( with the other and touches the ground at a distance of 15 eq \r(3)m from it. 
a.
Describe the above situation by a figure. 
2

b.
Find the length of the whole tree.  
4
c.
If the broken part makes an angle 30( with the standing part, then find the length of broken part. 
4

9. ( ABCD is a square region of side 24m, and AED region is the half circle outer side of the square.  
a.
Describe the above information with a figure. 
2

b.
Determine the area of the whole region. 
4
c.
If a circular region is inscribed in the square region, then how must will be cost of planting grass in the circular region at tk. 50 per square metre.  
4
Group D – Statistics
10. ( The time (in second) taken by 25 students to solve a problem be as follows:

	22
	16
	20
	25
	30
	35
	37
	40
	43
	40

	43
	44
	43
	44
	46
	45
	48
	50
	64
	50

	60
	55
	62
	60
	36
	
	
	
	
	


a.
Find the median.  
2

b.
Make a frequency distribution table taking 10 as class interval.  
4
c.
Draw a histogram of the data.  
4

11. ( The frequency distribution table of the marks obtained in Biology by 100 students of a class are given below:

	Class Interval
	25-34
	35-44
	45-54
	55-64
	65-74
	75-84
	85-94

	Frequency
	5
	10
	15
	20
	30
	16
	4


a.
Make a cumulative frequency table. 
2

b.
Find arithmetic mean in short cut method from the table. 
4
c.
Determien median and mode.  
4
	Answers
	1.
a. 2; c. 18

2.
a. {3, 5, 7}; {5}; b. {(5, 3), (5, 5)}; c. y = 1, 2, 3,; P (R) = {(, {1}, {3}, {1,3}} 

3.
a. 6; b. 31 – x

4.
a. 260(
	7.
a.  eq \f(1,\r(3)) ; b. A = 67.5(, B = 22.5(; c. ( = 45(
8.
b. 45m; c. 24.1154m 

9.
b. 802.19m2; c. Tk. 22619.47
10.
a. 43

11.
b. 61.9


	
86. Jalalabad Cantonment Public School & College, Sylhet
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra

1. ( Tk. 50000 is deposited in a bank at the rate of profit 4% for 5 years.

a.
Express A = {x ( (( : x2 – 2x – 35 = 0} in tabular method. 
2

b.
Find the difference of simple profit and compound profit after 4 years. 
4

c.
If the difference of simple profit and compound profit of some principal in 2 years in Tk. 2 at the given rate of profit, what is the principal? 
4

2. ( a2 –  eq \f(2a,y) + 1 = 0


7log  eq \f(x4,yz) + Z log eq \f(z2,x3y) + y log eq \f(y4,x3z) .

a.
If A = log2 eq \r(5) 8000 then find the value of A. 
2

b.
If x = 2, y = 3, z = 5 find the simplification of second expression. 
4

c.
From first expression prove that, a =  eq \f(\r(1 + y) + \r(1 – y),\r(1 + y) – \r(1 – y)) . 
4

3. ( The nth term of a series is 4n – 1 where n ( (.
a.
Find the series and what is the common difference of the series. 
2

b.
Find 16th term and the sum of first 30 terms. 
4

c.
Considering the first term of the obtained series as 1st term and the common difference as common ratio, construct a new series and find the sum of first 6 terms of the series by applying the formula. 
4

Group B  –  Geometry

4. ( ABC a right angled triangle whose (A = 1 right anle D is the middle point of BC.
a.
Write the statement of the Pythagoras theorem. Draw the triangle ABC according to the given information. 
2

b.
Prove that, AB2 + AC2 = BC2. 
4

c.
Prove that, AD =  eq \f(1,2) BC.
4

5. ( P is a external point of a circle with center O and PA and PB are two tangents to the circle.  

a.
What is called tangent to a circle. 
2

b.
Prove that, PA = PB. 
4

c.
Add A, B and O, P and prove that, OP is the perpendicular bisector of the chord of contact AB. 
4

6. ( 

[image: image13]
a.
Draw a tangent to the given circle. 
2

b.
Draw a tangent to the given circle which is parallel to the line segment of length 7.8 cm. [Give description of drawing] 
4

c.
Draw an ex-circle of the given triangle. [Give description of drawing] 
4

Group C  –  Trigonometry and Mensuration

7. ( A man standing at a place on the bank of a river observed that the angle of a elevation of a tree exactly opposite to him on the other bank was 60(. Moving 42 meters back he observed that the angle of elevation of the tree was 45(.  
a.
Define angle of elevation and angle of depression. 
2

b.
Find the height of the tree and width of th river. 
4

c.
What will be the width of the river, if the angle of elevation will be 30(. 
4

8. ( 

[image: image14]
a.
Find the value of Cos(.
2

b.
Show that, Sin2( + Cos2( = 1 according to the given stem by the geometrical method. 
4

c.
According to the given stem find the value of  eq \f(tan P,sec P+1) –  eq \f(sec P –1,tan P) when a = 3, b = 4.
4

9. ( The inner and outer diameter of a iron pipe are 6cm and 8cm and the height of the pipe is 2 metres. Weight of 7.2 gm iron is 1 Cm3.
a.
Find the thickness of the pipe. 
2

b.
Find the area of outer curve surface of the pipe. 
4

c.
Find the weight of using from in the pipe in kg.  
4

Group D – Statistics

10. ( Frequency distribution table of the marks obtained in Mathematics of the 60 students of Class-X of a school are given below:

	Obtained Marks 
	1-10
	11-20
	21-30
	31-40
	41-50
	51-60

	Frequency
	7
	10
	14
	18
	9
	2


a.
Make a cumulative frequency table. 
2

b.
Determine the mean in short-cut method. 
4

c.
Draw the frequency polygon of the provided data. 
4

11. ( The weight (in kg) of 30 students of a school are;


51, 50, 59, 43, 42, 41, 47, 50, 49, 44, 58, 55, 52, 48, 42, 40, 51, 55, 50, 45, 53, 58, 55, 50, 45, 40, 58, 61, 45, 46. 
a.
Find the number of class considering 5 as a class internal. 
2

b.
Making frequency distribution table find the mode. 
4

c.
Find the median by using the table of (b). 
4

	Answers
	1.
a. {–5, 7}; b. 492.93Tk (approx.); c. 1250 Tk. 

2.
a. 6; b. 4log2 

3.
a. 3 + 7 + 11 + .................., 4; b. 63, 1830; 

c. 3 + 12 + 48 + 192 + ..........., 4095

 7.
b. 99.37m (approx), 57.37m (approx.); c. 172.12m (approx.)
	8.
a.  eq \f(b,\r(a2 + b2)) ; c. 0 

9.
a. 1cm; b. 0.5027m2 (approx.); c. 31.67 kg (approx.) 

10.
b. 28.5

11.
a. 5; b. 52.5; c. 50.63
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( Scenery-01: ((p) = 1 + p2 + p4 and g(p) = p2 are two functions 

Scenery-02: Mr. Purno bought some T-shirt from EASY Fashion House of different prices. The cubic roots of each price are greater than 5 but integer number and the sum of the prices doesn't exit Tk. 6000.
a.
Every function is a relation but every relation is not a function explain with example.  
2

b.
If h(p) =  eq \f(((p),g(p)(), then show that h(x2) = h(x(2) 
4
c.
From scenary-02, express the set of prices in tabular form.  
4
2. ( A = x + y + z, B = x2 ( x eq \r(3) + 1 and C = x3 +  eq \f(1,x3) are given
a.
If A = 0, then prove that, x3 + y3 + z3 = 3xyz. 
2

b.
If B = 0, then find the value of x2 +  eq \f(1,x2) + x3 +  eq \f(1,x3)? 
4
c.
Prove that, x =  eq \f(3 + \r(5),2) when c = 18. 
4
3. ( Scenery-01:  eq \f(x,y + z),  eq \f(y,z + x),  eq \f(z,x + y) are three ratios where x, y, z are not mutually equal. 

Scenery-02: The length of a rectangle is x and breadth is y. 
a.
If  eq \f(a,b) =  eq \f(c,d) then show that  eq \f(a2 + b2,a2 ( b2) =  eq \f(ac + bd,ac ( bd) 
2

b.
If the ratios are equal to a constant k, then find the value of k. 
4
c.
If the length of a rectangle is increased by 10% and the breadth is decreased by 10%, what is the percentage of increase or decrease of the area of therectangle?  
4
Group B  –  Geometry
4. ( 

[image: image15]
a.
What do you mean by angle in a circle and angle at the center? Illustrate with an example.  
2

b.
If DE = DF, then prove that (DFE = (DEF. 
4
c.
If the bisectors of the exterior angles formed at E and F meat at O, then prove that, (EOF = 90( (  eq \f(1,2)(D. 
4
5. ( 

[image: image16]
Figure Cicle center at O.

a.
Define symmetricity of a geometric figure with example and draw a figure which has five lines of symmetry. 
2

b.
If R and 5 are the midpoint of AB and CD respectively and AB = CD, then prove that OR = OS.  
4
c.
Prove that 2((BPO + (DPO) = (BOD.  
4
6. ( Scenary-01: The length of a side is 3 cm and the lengths of two diagenals are 4.5 cm and 6 cm. 

Scenary-02: The sides of a triangle are 3cm, 4cm and 4.5cm. 
a.
Write down two differences between tangent and secant.  
2

b.
From scenary-01, contruct a parallelogram.  
4
c.
From scenary-02, draw the ciremucircle.  
4
Group C  –  Trigonometry and Mensuration
7. ( sin2( = 1 ( sin4( and cosA + sinA =  eq \r(2)cosA are two trigonometric equation. 
a.
Geometrically prove that, sin2A + cos2A = 1. 
2

b.
If the first one holds, then prove that, tan2( = tan4( ( 1. 
4
c.
Prove that cosA ( sinA =  eq \r(2)sinA for the second one.  
4
8. ( The angle of elevation at a point of the reef of a building is 60( in any point on the ground. Moving back 42 meters from the angle of elevation of the point of the place of the building becomes 45(.  
a.
Define angle of elevation and angle of depression with an example.  
2

b.
Find the height of the building.  
4
c.
If the height is the height of a miner and the depression angle of a point on the ground x metres from the bottom of the miners 60(, then find the value of x.  
4

9. ( 

[image: image17]
a.
If the length of each side of an equilateral triangle is increased by 2 meters. its area is increased by 6 eq \r(3) square metre. Find the length of side of the triangle. 
2

b.
 Revolving the figure around the greater side form a solid and determine the area of its whole surfacend the volume.  
4
c.
Let the whole surface be the area of a circle and if there is a circular walk way of 1m width around the circle, then find the area of the walk way.  
4
Group D – Statistics
10. ( The heights (in cm) of 30 girls of different ages were recorded as follows to measure the variances. 

123, 69, 87, 71, 93, 94, 71, 77, 89, 109, 92, 108, 131, 101, 63, 91, 105, 82, 100, 81, 99, 115, 128, 122, 96, 72, 110, 119, 86, 90. 
a.
What is central tendency? Write down the types of the measurement of central tendency. 
2

b.
Form a frequency distribution table. [class interval = 10] 
4
c.
Find arithmetic mean by using short-cut method.  
4

11. ( Ponni has been awarded for 58 saplings so that she can plant it to prevent the atmosphere from pollution. The lengths (to the nearest mm) of them and given below:

	Length (mm)
	150-154
	155-159
	160-164
	165-169
	170-174
	175-179
	180-184
	185-189

	No of sapling
	6
	3
	7
	9
	10
	12
	7
	4


a.
Define discrete and indiscrete variables with example? What is the difference between them? 
2

b.
Find median and mode.  
4
c.
Draw the ogive curve.  
4
	Answers
	1.
c. {216, 343, 512, 729, 1000, 1311, 1728}

2.
b. 1

3.
b. (1 or  eq \f(1,2); c. 1%
8.
b. 99.37m (appr.); c. x = 172.1m (appr.) 
	9.
a. 5; b. 534.07 sq. m; 942.48 m3; c. 85.07 m2
10.
c. 97.23

11.
Median = 172; Mode = 176.43 (approx.) 


	
88. Akij Collegiate School, Jessore
	Subject Code :
	1
	0
	9



Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( a4 ( a2 + 1 = 0 them (   

a.
Find the value of a +  eq \f(1,a) 
2

b.
show that,  eq \f(a6 + 1,a3) = 0 
4
c.
Prove that, a5 +  eq \f(1,a5) = ( eq \r(3) 
4
2. (  eq \f(10,x) =  eq \f(1,a) +  eq \f(1,b) and 6 + x + y + z + 96 + ............. is a geometric series. 
a.
If a, b, c are orderd proportional then find that  eq \b(\f(a + b,b + c))2 
2

b.
Show that,  eq \f(x + 5a,x ( 5a) +  eq \f(x + 5b,x ( 5b) = 2, a ( b.  
4
c.
With the help of 2nd stem find the value of x, y, z.  
4
3. ( x = 2, y = 3, z = 5 and ((m) =  eq \f(m3 ( 3m2 + 1,m(1 ( m))
a.
Show that, y logx + logz = log40 
2

b.
Simplify: 7log eq \f(x4,y3) + xlog eq \f(z2,x3y) + ylog eq \f(81,80) 
4
c.
Prove that, ( eq \b(\f(1,m)) = ((1 ( m)  
4
Group B  –  Geometry
4. ( In (PQR produced the side PQ and PR to the point M and N. Internal bisect of (Q and (R at O and external bisect of (Q and (R meet at X.
a.
What is median and bisector? Show in figure.  
2

b.
Prove that, (QOP = 90( +  eq \f(1,2)(P.  
4
c.
Prove that, (QXR = 90( (  eq \f(1,2)(P.  
4
5. (

[image: image18]
a.
If OB = 5cm then find the area of the circle.  
2

b.
Prove that, (BAC =  eq \f(1,2)(BOC.  
4
c.
In ABC is a circumscribed circle of (ABC then construct a inscribed circle of the (ABC.  
4
6. ( a = 4cm, a base adjacent angle x = 30( of a triangle.  

a.
Show the figure of given information.  
2

b.
Construct a triangle with discription. When the sum of other two side S = 6cm.  
4
c.
Construct a triangle with discripted when the difference of other two side d = 2.5cm.  
4
Group C  –  Trigonometry and Mensuration
7. ( If tan( + sin( = x and tan( ( sin( = y 
a.
Show that, tan( =  eq \f(x + y,2) 
2

b.
Prove that, x2 ( y2 = 4 eq \r(xy) 
4
c.
Show that, sec( =  eq \r(xy)cosec2( 
4
8. ( From a helicopter above a point O between two killometre post the angle of depression of the two point A and B are 60( and 30( respectively.  
a.
Draw a figure with short description.  
2

b.
Find the height of the helicopter from the ground.  
4
c.
Find the direct distance from the point A of the helicopter.  
4

9. ( The inner and outer diameter of an iron pipe is 12cm, 14cm and height of the pipe is 5m.  
a.
If the length of diagonal of the surface of a cube is 8 eq \r(2) cm than determine length of diagonal of it.  
2

b.
Find out total cost for putting led sheet on the outer whole surface of the pipe if cost per sq.m is Tk. 10.  
4
c.
Determine the weight of iron contained in the pipe of weight of 1c.cm ogiron 7.2 gm.  
4
Group D – Statistics
10. ( The frequency distribution table of the marks obtained by the students of class is as follows(
	Class interval
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	10
	12
	14
	5
	7
	2


a.
Write the formula to find median.  
2

b.
Find the arithmetic mean with short cut method.  
4
c.
Find the median from table.  
4

11. ( The weights (in kg) of 30 students of class X of a school are:

45, 50, 55, 51, 56, 57, 56, 60, 58, 60, 61, 60, 62, 60, 63, 64, 60, 61, 63, 66, 67, 70, 70, 68, 60, 63, 61, 50, 55, 57 
a.
Find the number of classes taking 5 as class interval.  
2

b.
Find the median and mode.  
4
c.
Draw the histogram by making frequency distribution table.  
4
	Answers
	1.
a.  eq \r(3)
2.
a.  eq \f(a2 + b2,b2 + c2) ; c. x = 12, y = 24, z = 48

3.
b. 10log2 – 11 log3 + log5

5.
a. 78.54 cm2 (appr.) 
	8.
b. 433.1m (appr.); c. 500m 

9.
a. 8 eq \r(3)cm; b. 22.3 Tk.; c. 147.027 kg (appr.) 

10.
a. Median = L +  eq \b\bc(\f(n,2) – Fc)  (  eq \f(h,fm) ; b. 64.1; c. 63.14 (appr.)
11.
a. 6; b. 61.43 (appr.); 61.94 (appr.) 
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( x2 +  eq \f(1,x2) =  eq \f(17,4)  

a.
Resolve into factors : x4 + x2 ( 42 
2

b.
Determine the value of  eq \r(x) (  eq \f(1,\r(x)) 
4
c.
Prove that, 8x6 ( 63x3 ( 8 = 0 
4
2. ( P =  eq \r(3,8), Q = 8, R =  eq \r(3,27), M =  eq \f(8,3).
a.
Show that, log45 = 2log3 + log5. 
2

b.
Prove that,  eq \f(log\r(P) + log\r(Q) ( logR,log16 ( log9) =  eq \f(1,2).
4
c.
If  eq \f(P12,R16) (  eq \b(\f(Q,M))16 = 16x ( 2, find the value of x.  
4
3. ( (x + y)2(y2 + z2) = (y + z)2(x2 + y2) and p =  eq \f(4m,m2 + 1)
a.
If a : b = 3 : 2 and b : c = 3 : 2 find a : b : c.  
2

b.
Prove that, x, y and z are ordered proportional.  
4
c.
Show that, m =  eq \f(\r(2 + p) + \r(2 ( p),\r(2 + p) ( \r(2 ( p)). 
4
Group B  –  Geometry
4. ( M and N are mid points of two sides PQ and PR of (PQR.
a.
Draw the figure.  
2

b.
Prove that, area of (PQR = 4 ( area of (PMN.  
4
c.
Prove that, QR = 2MN.  
4
5. ( (x = 50(, (y = 60( and a = 9 cm.  

a.
Draw an angle of 45( with pencil compus.  
2

b.
Construct a triangle with two base adjacent angles (x and (y and pesimeter 'a'.  
4
c.
Construct a circumscribing circle of an equilateral triangle with side 'a' with description.  
4
6. ( 

[image: image19]
In (ABC, AB = BC, P is a point on AC and MN||AC. 
a.
Determine the length of AC when BC = 5 cm.  
2

b.
Prove that, BM : AM = BN : CN.  
4
c.
Show that,  eq \f(1,2)(PA2 + PC2) = PB2.  
4

Group C  –  Trigonometry and Mensuration
7. (  eq \f(tan( + sec(,tan( ( sec() =  eq \f(x + y,x ( y) and cos( ( sin( =  eq \r(2)sin(
a.
If sinA =  eq \f(2,\r(5)) then find cosA.  
2

b.
If x = 1, y =  eq \r(2) and ( is acute angle then find (.  
4
c.
Prove that,  eq \f(cos( ( sin(,cos( + sin() = tan(.  
4
8. ( Length and breadth of a rectangular land are 100m and 80m respectively. A well of diametre 20m (internal) and volume 1570 m3 was duged in the land, the mud was spreaded out equally in the rest of the land.  
a.
Determine the length of diagonal of a square of which perimetre equals to perimetre of the land.  
2

b.
Find the area of internal curved surface of the well.  
4
c.
Determine the incrised highest of the land after spreading the mud.  
4

9. ( The angle of depression of the top of a tree of height 48m is 30( at a point A on the ground. The tree is broken by a strom such that, the undetouched broken part makes an angle of 30( with the ground.  
a.
Determine the area of an equileteral triangle of which perimetre is 12 cm.  
2

b.
Determine the distance of the point A from the foot of the tree.  
4
c.
Find the perimeter of the trinagle formed by the ground and the standing part & broken part of the tree.  
4
Group D – Statistics
10. ( Marks obtained in Mathematics of 40 students of class X of a school is given below:

81, 74, 61, 88, 52, 60, 94, 41, 62, 66, 42, 66, 46, 69, 87, 86, 91, 73, 65, 42, 32, 56, 30, 74, 38, 70, 53, 72, 76, 64, 82, 59, 89, 66, 52, 45, 39, 36, 43, 41.  
a.
Find the number of classes taking 10 as class interval.  
2

b.
Determine the mean in short-cut method from frequency distribution table.  
4
c.
Draw the histogram from the data.  
4

11. ( Frequency distribution table of weights (kg) of 60 students of class X is given below: 

	Class interval
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74

	Frequency
	5
	9
	12
	18
	10
	6


a.
Make cumulative frequency distribution table.  
2

b.
Determine the mode from the table.  
4
c.
Determine median of the data.  
4
	Answers
	1.
a. (x2 + 7) (x +  eq \r(6)) (x (  eq \r(6)); b.  eq \f(1,\r(2))
2.
c. 5

3.
a. 9 : 6 : 4

6.
a. 5 eq \r(2) cm
	7.
a.  eq \f(1,\r(5)); b. 45(
8.
a. 127.28 m (appr.); b. 314 m2; c. 0.20 m (appr.) 
9.
a. 6.93 cm (appr.); b. 83.17 m (appr.); c. 75.71 m (appr.)

10.
a. 7; b. 62

11.
b. 63.75; c. 61.1 (appr.) 
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Time ( 2 hours 30 minutes
Mathematics (Compulsory)
Full Marks ( 70

[N.B. ( The figures in the right margin indicate full marks. Answer seven questions taking two from Group A, two from Group B, two from Group C and one from Group D.]
Group A  – Algebra
1. ( If 2x (  eq \f(2,x) = 3  

a.
Find the value of x2 +  eq \f(1,x2) 
2

b.
prove that 8x3 +  eq \f(8,x3) = 65.  
4
c.
Find the value of  eq \b(4x2 + \f(4,x2))  eq \b(8x3 ( \f(8,x3))   
4
2. ( Sum of the digits of a number consisting of two digits is 9. It the number obtained by interchanging the places of the digits is less by 45 than the given number. 
a.
If the digit of the unit place is x and digit of tens place is y then make two equation.  
2

b.
Find the number.  
4
c.
If the number is equal to the perimeter of a square then what is the diagonal of the square? 
4
3. ( If the 5th terms of a geometries series  eq \f(2\r(3),9) and 10th term are  eq \f(8\r(2),81)
a.
What is called geometric series.  
2

b.
Find the value of 1st term and common ratio.  
4
c.
Find the series and hence find the 3rd term of the series.  
4
Group B  –  Geometry
4. ( Let the triangles ABC and DEF be similar and BC and EF be their matching sides respectively. Draw AG(BC and DH(EF and AG = h and DH = p.
a.
According to the given information draw the figure.  
2

b.
Prove that (ABC : (DEF = BC2 : EF2.  
4
c.
If the triangular regions ABC and DBC stand on the same base BC and lie betwen the pair of parallel lines BC and AD. Prove that (region ABC = (region DBC.  
4
5. ( (ABC is a right angled isosceles triangle. P is a point on BC. (A = 1 right angle and AB = AC. A, P is joined. We draw PM(AB and PN(AC. 
a.
According to the given information draw the figure and define isosceles triangle.  
2

b.
Prove that PB2 + PC2 = 2PA2. 
4
c.
The medians AD and BE of the triangle ABC intersect each other at G. A line segment is drawn through G parallel to DE which intersects AC at F, prove that AC = 6EF.  
4
6. ( Let ABC be a triangular region and (x be a define angle.  
a.
What is the area of a parallelogram.  
2

b.
Construct a parallelogram with angle equal to (x and area equal to the area of the triangular region ABC and described the construction.  
4
c.
Construct a triangle with area of the triangular region equal to that of a quadrilateral region.  
4
Group C  –  Trigonometry and Mensuration
7. ( sinA + cosA = a and cosecA + secA = b. 
a.
Find the value of sinAcosA. 
2

b.
Prove that, b(a2 ( 1) = 2a. 
4
c.
If cosA =  eq \r(3) sinA then find the value of  eq \f(cosec2A ( sec2A,cosec2 + sec2A) 
4
8. ( The angle of elevation of a tower at any point on the ground is 60(. If moved back 25 meter, the angle of the elevation become 30(.  
a.
According to the given information draw the figure.  
2

b.
Find the height of the tower.  
4
c.
Find the distance between the vertex of the tower and the last point on ground.  
4

9. ( The inner and outer diameter of a iron pipe is 12 cm and 14 cm respectively. If the height of the pipe is 5 m. The weight of 7.2 gm iron = 1 cm3.  
a.
According to the given information draw the figure. What is the formula of determine volume of cylinder.  
2

b.
Find the inner and outer volume of the pipe.  
4
c.
Find the weight of the iron pipe.  
4
Group D – Statistics
10. ( 
	time (in sec)
	30-35
	36-41
	42-47
	48-53
	54-59
	60-65

	Frequency
	3
	10
	18
	25
	8
	6


a.
Find the mid value of median class. 
2

b.
Find the median of the given data.  
4
c.
Find the mode of the given data.  
4

11. ( The production cost (in hundred taka) of a commodity at different stages is shown in the following table.

	Production cost in hundred taka
	2-6
	6-10
	10-14
	14-18
	18-22
	22-26
	26-30
	30-34

	Frequency
	1
	9
	21
	47
	52
	36
	19
	3


a.
What is called range? 
2

b.
Find the mean of the expenditure by shortcut method.  
4
c.
Draw the histogram.   
4
	Answers
	1.
a.  eq \f(17,4); c. 1071
2.
a. x + y = 9; x + 10y ( 10x ( y = 45; b. 72; c. 18 eq \r(2)
3.
b.  eq \f(\r(3),2);  eq \r(\f(2,3)); c.  eq \f(\r(3),2) +  eq \f(1,\r(2)) +  eq \f(1,\r(3)) + ........;  eq \f(1,\r(3))
	7.
a.  eq \f(a2 ( 1,2); c.  eq \f(1,2)
8.
b. 21.651 m; c. 43.3m

9.
a. (r2h; b. 56548.8 cm3; 76969.2 cm3; c. 147.027kg
10.
a. 50.5; b. 48.96; c. 49.75

11.
b. 19.43
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Test Exam Questions-2017: Creative
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Type the following web address for more creative questions of different schools
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