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Test Exam Questions of All Cadet Colleges-2017
	
33. Mirzapur Cadet College, Tangail
	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. (  eq \r(5) and 4 are two real number.  

a.
Which number's real and which one is irrational number. 
2

b.
Find two irrational number between this two given numbers.  
4
c.
Prove that,  eq \r(5) is an irrational number.  
4
2. ( If x + y + z = 12, and x2 + y2 + z2 = 50
a.
What is the value of 2(xy + yz + zx) 
2

b.
Find the value of (x ( y)2 + (y ( z)2 + (z ( x)2 
4
c.
Prove that, (x + y)2 + (y + z)2 + (z + x)2 ( 2 = 32{(x ( y)2 + (y ( z)2 + (z ( x)2}
4
3. ( In a geometric series the 1st term is a, common ratio r and the 4th term is (2 and 9th term is 8 eq \r(2).
a.
According to the information form two equations. 
2

b.
Find the 12th term of the series.  
4
c.
Find the summation of first seven term of the series.  
4
Group B  –  Geometry
4. ( 

[image: image1]
Given, (ACB > (ABC. 
a.
In triangle ABC, Pythagoras theorem is applicable or not, why? 
2

b.
Prove that, AB > AC.  
4
c.
If D is the mid point of BC. Prove that, AB + AC > 2AD.  
4
5. ( ABCD is a circle. if the bisectors of (CAB and (CBA meet at the point P and the bisectors of (DBA and (DAB meet at Q.

a.
What do mean by circle? 
2

b.
Draw the figure and write particular enunciation. 
4
c.
Prove that the four points A, Q, P and B are concyclic. 
4
6. ( AB = 4cm, BC = 5cm, (A = 80(, (B = 85( and (C = 95( of a quadrilateral ABCD. 
a.
What is the area of a trapezium? 
2

b.
With the above given information construct the quadrilateral ABCD.  
4
c.
Construct an equilateral triangle whose perimeter is equal to the perimeter of the quadrilateral ABCD.  
4
Group C  –  Trigonometry and Mensuration
7. ( The length of three sides of a triangle are 25m, 20m and 15m. The perpendicular line drawn from the vertex opposite to the greater side on that side divides the triangle into two parts.  
a.
Draw the figure according to the stem with short description.  
2

b.
Find the area of two triangles.  
4
c.
Show that the area of whole triangle is equal to the summation of the area of two divided triangle.  
4
8. ( 2cos(A + B) = 1 = 2sin(A ( B). 
a.
According to the stem established two equation of A + B and A ( B.  
2

b.
Find the value of A and B also show that 

tan2A = 2tanA/(1 ( tan2A).  
4
c.
Find the value of 3cot2(B + 60) ( 1/2 cosec2(B + 45) + 5sin2(B + 30) ( 4cos2(B + 45) 
4

9. ( cos2A + cos4A = 1. 
a.
Show that, cos2A/(1 + cos2A) = (1 + cosA)(1 ( cosA) 
2

b.
Prove that, cot4A ( cot2A = 1 
4
c.
Show that, tan4A + tan2A = 1 and sin2A + sec2A = 2.  
4
Group D – Statistics
10. ( "The marks obtained by cadets of class X of MCC are: 76, 65, 98, 79, 64, 68, 56, 73, 83, 57, 55, 92, 45, 77, 87, 46, 32, 75, 89, 48, 97, 88, 65, 73, 93, 58, 41, 69, 63, 39, 84, 56, 45, 73, 93, 62, 67, 69, 65, 53, 78, 64, 85, 53, 73, 34, 75, 82, 67, 62.  
a.
What kind of data is it? What is represent by frequency of a class?
2

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

11. ( Statistical data is given the following table:

	Class
	Frequency

	11 ( 15
	5

	16 ( 20
	10

	21 ( 25
	35

	26 ( 30
	51

	31 ( 35
	49

	36 ( 40
	30

	41 ( 45
	10

	46 ( 50
	8

	51 ( 55
	2


a.
What is the middle number of 6th class and lower value of 4th class? 
2

b.
Find median.  
4
c.
Draw a frequency polygon from the table.  
4
	Answers
	2.
a. 94; b. 6
3.
a. ar3 = (2; ar8 = 8 eq \r(2);  b. (32; c.  eq \f(1,2)(15 eq \r(2) ( 14)
7.
b. 54 sq. unit, 96 sq. unit
	8.
a. A + B = 60(, A ( B = 30(; b. A = 45(, B = 15(; c.  eq \f(11,6)
10.
c. 67.1
11.
a. 38; 26; b. 30.9


	
34. Mymensingh Girls' Cadet College, Mymensingh
	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. ( "In a survey conducted among the boys students of Dhaka College about their reading habits of weekly magazines Bichitra, Sandhani and Purbani. it was found that 60% read Bichitra, 50% read Sandhani, 50% read Purbani, 30% read Bichitra and Sandhani, 30% read Bichitra and Purbani, 20% read Sandhani and Purbani and 10% read all three magazines."  

a.
Now show the data in a Venn diagram with brief description.  
2

b.
What percentages of students do not read any one of these magazines? 
4
c.
What percentages read just two of these magazines? 
4
2. ( Statement I: "The sum of  eq \r(10y ( 4) and 4 times of its "multiplicative inverse is 5".

Statement II: (a + b + x)(1 =  eq \f(1,a) + b(1 + x(1
a.
Now according to the data given, form an equation of statement I? 
2

b.
Find the solution set of the equation of statement I.  
4
c.
Solve the statement II.  
4
3. ( "The 1st term common ratio, 5th term and 8th term of a geometric series are a, r, 3 eq \r(3) and (27 respectively."
a.
Express the above information by two equations.  
2

b.
Find the 15th terms of the series? 
4
c.
Find the series and the sum of first 11 terms of the series.  
4
Group B  –  Geometry
4. ( "The hypotenuse is 7 cm and one side is 4 cm of a right triangle."
a.
Find the length of other sides of the triangle. 
2

b.
Construct the triangle.  
4
c.
Construct a square whose perimeter is equal to the perimeter of the triangle.  
4
5. ( "(ABC is a triangle. AD is its median. AE is a perpendicular to BC from A".   

a.
According to the given data draw a geometric figure and give a brief description.  
2

b.
Prove that, the sum of the square on AB and AC is equal to twice the sum of the squares on BD and AD.  
4
c.
Prove that, mediun AD divides the triangular region into two triangular regions of equal areas.  
4
6. ( "O is the center of the circle ABCD and AC is diameter. AB and CD are two parallel chords situated opposite sides of AC. Two perpendiculars OM and ON to the chords AB and CD respectively are drawn.  
a.
Now according to the given data draw geometric figure and give a brief description.  
2

b.
Prove that, AB = CD if OM = ON. 
4
c.
If AB > CD prove that OM < ON.  
4


Group C  –  Trigonometry and Mensuration
7. ( A pillar is broken down by the storm and the broken part made an angle ( with the land.  
a.
Now represent the above statement by a geometric figure and find the length of broken part and standing part.  
2

b.
Deduce geometrically the formula sin2( + cos2( = 1. 
4
c.
Using the formula sin2( + cos2( = 1, justify the equation (sec( + tan()2 =  eq \f(1 + sin(,1 ( sin() 
4
8. ( From a helicopter above a point between two kilometer posts, the angles of depression of the two points 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. ( Three solid spheres of radii 6 cm, 8 cm and 10 cm are melted and formed into a new solid sphere. 
a.
What is the volume of first sphere? 
2

b.
Find the radius and area of the surfice of the new sphere. 
4
c.
If three spheres are melted and formed into a new circular cylinder having height of 10 cm. Find the area of its whole surface.  
4
Group D – Statistics
10. ( Observe carefully the following table:

	Weekly savings (in taka)
	71-80
	81-90
	91-100
	101-110
	111-120
	121-130
	131-140
	141-150

	Numbers of workers
	12
	18
	35
	42
	50
	45
	20
	8


a.
What is cumulative frequency? 
2

b.
Find out the mean and median of the weekly savings (in taka).  
4
c.
Find the mode of the weekly savings (in taka). 
4

11. ( The marks obtained by 30 students in an assessment of class X of a famous secondary school are given below: 

"62, 74, 80, 79, 81, 78, 74, 70, 73, 71, 69, 68, 67, 68, 64, 66, 64, 79, 64, 63, 64, 62, 60, 61, 59, 60, 57, 49, 50 and 40". 
a.
Now find the mean directly.  
2

b.
Find the median of the marks and find which number has got by the maximum numbers of students.  
4
c.
Construct a table of classes with a class interval of 5 and find the mean.  
4
	Answers
	1.
b. 10%; c. 50%

2.
a.  eq \r(10y ( 4) +  eq \f(4,\r(10y ( 4)) = 5; b.  eq \b\bc\{(2( \f(1,2)); c. {(a, (b}
3.
a. ar4 = 3 eq \r(3); ar7 = (27; b. 729 eq \r(3); 


c.  eq \f(1,\r(3)) ( 1 +  eq \r(3) ( 3 + ............;  eq \f(1,3)(364 eq \r(3) ( 363)
	4.
a.  eq \r(33)
8.
b. 433.03m; c. 500m

9.
a. 904.78 cubic cm; b. 12cm; 1809.56 sq.cm;


 c. 2401.37 sq. cm

10.
b. mean = 110.93; median 112.6; c. 117.154

11.
a. 65.87; b. median = 65, mode = 64; c. 65.5


	
35. Rajshahi Cadet College
	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 = {1, 2, 3, 4, 5} and B = {1, 4, 5, 8, 9, 10}  

a.
Find A ( B and A ( B. 
2

b.
Find the relation between elements of A and B considering y2 = x, where x ( B and y ( A.  
4
c.
Find P(A ( B) and show that number of element of P(A ( B) satisfies 2n.  
4
2. ( x3 +  eq \f(1,x3) = 52, P = 5b ( a, Q = 5b + a and R = 5a + b
a.
Find characteristic of 2-base logarithm of 11.  
2

b.
Prove that, x(1 = 2 (  eq \r(3) 
4
c.
Determine one of the value of  eq \b(\f(P,Q))b ( a (  eq \b(\f(Q,R))c ( b (  eq \b(\f(R,P))a ( c 
4
3. ( Length of parallel side of a trapezium is twice one another and difference between the greatest side and each of other equal side is 40m and its perimeter is 130 where length parallel side is greater than that of non-parallel side. 
a.
Form equation with x and y. 
2

b.
Find the length of each side of trapezium.  
4
c.
Determine the length of each side of trapezium solving the equations using graph.  
4
Group B  –  Geometry
4. ( (ABC is an equilateral triangle and D, E and F are mid points of BC, CA and AB respectively. 
a.
Define reflex angle with example.  
2

b.
Prove that DEF is an equilateral triangle.  
4
c.
A line drawn from the vertex A which is parallel to BC. Prove that area of all triangle having base BC and lies between BC and its parallel line drawn from vertex A are equal to that of (ABC.  
4
5. ( 3cm, 4cm and 5cm are length of three line segments.   

a.
State Pythagoras theorem.  
2

b.
Construct a right angle triangle when 5cm and 3cm denote hypotenuse and base respectively. (Sign and description are compulsory)  
4
c.
Construct a circum-circle of the triangle consisting of above line segment. (Sign and description are compulsory)  
4

6. ( P is a point outside of the circle having centre O. A and B are two points on the circumference.  
a.
Define direct common tangent and transverse common tangent.  
2

b.
If AP and BP are two tangents, prove that AP = BP.  
4
c.
If AC is diameter of the circle and length of the chord BC is equal to the radius of the circle then prove that (ABP is an equilateral triangle.  
4
Group C  –  Trigonometry and Mensuration
7. ( 2cos(A ( B) =  eq \r(3) and 2sin(A + B) =  eq \r(3) where A and B are acute angles.  
a.
Define angle of elevation and angle of depression.  
2

b.
Find the value of A and B. 
4
c.
Find the value of trigonometric ratios of angle A using geometric method.  
4
8. ( The circumference of a circle is equal to the perimeter of an equilateral triangle. The circumference of the circle is 220m.  
a.
Find the radius of the circle.  
2

b.
Find the height of the triangle.  
4
c.
An angle subtended by a circle whose radius is equal to height of the triangle at the centre is 30(. Find the length of the arc.  
4

9. ( A tree is broken by a storm such that the undetached broken part makes an angle of 30( with the other part and touches the ground at a distance of 10m from it. 
a.
Represent above information using figure.  
2

b.
Find the length of the tree.  
4
c.
If the broken part makes an angle 45( with ground, determine what would be the length of standing part of the tree.  
4
Group D – Statistics
10. ( The following are the marks obtained in Mathematics of fifty students of class IX in a school. 

76, 65, 98, 79, 64, 68, 56, 73, 83, 57, 55, 92, 45, 77, 87, 46, 32, 75, 89, 48, 97, 88, 65, 73, 93, 58, 41, 69, 63, 39, 84, 56, 45, 73, 93, 62, 67, 69, 65, 53, 78, 64, 85, 53, 73, 34, 75, 82, 67, 62.  
a.
What is the type of the given information? What indicates frequency in a class of distribution?  
2

b.
Make a frequency table taking (appropriate) class interval.  
4
c.
Determinate the mean of the given numbers by shortcut method.  
4

11. ( The frequency distribution tables of weights (in kg) are provided below:

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

	Frequency
	6
	12
	16
	24
	12
	8
	2


a.
What is median? 
2

b.
Find the mode and median from the table.  
4
c.
Draw an ogive curve of the data.  
4
	Answers
	1.
a. {2, 3}; {1, 4, 5}; b. {(1, 1), (4, 2), (9, 3)}


c. {{1}, {4}, {5}, {1, 4}, {1, 5}, {4, 5}, {1, 4, 5}, (}

2.
a. 3; c. 1

3.
a. 2x ( y = 40; 3x + 2y ( 130 = 0; 


b. 60m, 20m, 30m, 20m


c. 60m, 20m, 30m, 20m, 20m
	7.
b. A = 45(; B = 15(; c. sinA =  eq \f(1,\r(2)), cosA =  eq \f(1,\r(2)), tanA=1
8.
a. 35.01m; b. 63.51m; c. 33.253m

9.
b. 37.32m; c. 15.45m

10.
c. 67.1

11.
b. mode = 65, median = 63.5


	
36. Joypurhat Girls’ Cadet College
	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 ( ( : x2 < 9}  


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


F(y) =  eq \f(y – 1,y + 1)
a.
Define domain and range of a relation. 
2

b.
Express the relation S in tabular method and determine its domain & range. 
4

c.
Show that  eq \f(f(y) – f \b(\f(1,y)),1 + f + \b(\f(1,y)))  = y – 1.
4

2. ( Show that  eq \f(6,x) = \f(1,m) + \f(1,n)  and a, b, c are ordered proportional.

a.
If x = ((m, n), determine the value of x = ((1,2)
2

b.
Show that,  eq \f(x + 3m,x – 3m) + \f(x +3n,x – 3n) = 2
4

c.
Show that a2b2c2(a–3 + b–3 + c–3) = a3 + b3 + c3. 
4

3. ( ‘a’ is the 1st term and ‘r’ is the common ratio of a geometric series. The 5th & 8th term of this series is 3 eq \r(3)  and –27.
a.
Express the given information in terms of equation. 
2

b.
Determine the 15th term of the series. 
4

c.
Determine the sum of first 10 terms of the seires. 
4

Group B  –  Geometry

4. ( In (ABC, (B = 1 right angle and D is in the mid point of AC.(C = 2(A.
a.
Determine the value of (A. 
2

b.
Show that BD =  eq \f(1,2)AC. 
4

c.
Prove that AC = 2BC. 
4

5. ( The bisector’s of (E and (F of (DEF intersect at P and the bisectors of the exterior angles formed at E and F meet at Q.  

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

b.
Prove that (EPF = 90( +  eq \f(1,2)(D.
4

c.
Show that the four vertices E, P, F and Q are concyclic. 
4

6. ( The length of three sides of the (ABC are 4 cm, 5 cm & 6 cm respectively  

a.
Construct the triangle. 
2

b.
Draw the circumcircle of the triangle. [Sign of drawing & description is necessary]. 
4


c.
If PA & PC are two tangents from and exterior point P, show that PA = PC. 
4

Group C  –  Trigonometry and Mensuration

7. ( x = sin(, y = cos(. 
a.
Show that  eq \f(y,x)\r(1 –y2) = y 
2

b.
Prove that y – x =  eq \r(2)x when x + y =  eq \r(2)y 
4

c.
Solve: 2y2 + 3x ( 3 = 0, when 0( ( ( ( 180(. 
4

8. ( A ballon is flying above any point ‘O’ between two kilometer posts. At Point ‘O’ that angle of depression of two posts A & B are 60( and 30( respectively. 
a.
Draw the figure. 
2

b.
Determine the height of the ballon from the ground. 
4

c.
Determine the distance OA and OB. 
4

9. ( The length of the perpendiculars of an equilateral triangle, from and interior point to the three sides are 6,8,10 cm. 
a.
Define and equilateral triangle with figure. 
2

b.
Determine the length of the side of the given triangle. 
4

c.
Taking half of the perimeter of the triangle as a radius of a circle, determine the area of the circle. 
4

Group D – Statistics

10. ( Marks obtained in Mathematics by 40 studens in an examination are given below:

70, 40, 35, 60, 55, 58, 45, 60, 65, 80, 70, 46, 50, 60, 65, 70, 58, 69, 48, 70, 36, 85, 60, 50, 46, 65, 55, 61, 72, 85, 90, 68, 65, 50, 40, 56, 60, 65, 46, 76.
a.
What is the range of above data? 
2

b.
Construct a frequency distribution table with suitable class interval. 
4

c.
Calculate arithmetic mean from the frequency distribution table.  
4

11. ( Observer the  following frequency distribution table:

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

	Frequency
	4
	6
	8
	12
	9
	7
	4


a.
Make a cumulative frequency table of above frequency table. 
2

b.
Calculate median and mode of stem of frequency table. 
4

c.
Draw a histogram of above stem of frequency table. 
4

	Answers
	1.
b. S = {((1, (2), (0, (1), (1, 0), (2, 1)}


Domain = {(1, 0, 1, 2}; Range = {(2, (1, 0, 1}

2.
a. 4

3.
a. ar4 = 3 eq \r(3); ar7 = (27; b. 729 eq \r(3); c.  eq \f(121,3)( eq \r(3) ( 3)
	4.
a. 30(
8.
b. 433.013m; c. 500m; 866.026m

9.
b. 27.71 cm; c. 5427.58 cm2; 
10.
a. 57; c. 58.25

11.
b. 66.71


	
37. Pabna Cadet College, Pabna
	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 U = {x : (1 ( x ( 6}, {x ( ( : x2 + 5x ( 6}, B = {2, 4, 6} and C = {2, 3, 5, 6}   

a.
Express set A in tabular method.  
2

b.
Prove that, (A ( B)C = AC ( BC 
4
c.
Prove that, A ( (B ( C) = (A ( B) ( (A ( C)  
4
2. ( P =  eq \f(xa,xb), Q =  eq \f(xb,xc) and R =  eq \f(xc,xa)
a.
Simplify,  eq \r(P)  eq \r(Q)  eq \r(R) 
2

b.
Prove that,  eq \r(ab,P).  eq \r(bc,Q). eq \r(ca,R) = 1 
4
c.
Show that, logPa2 + ab + b2 + logQb2 + bc + c2 + logRc2 + ac + a2 = 0 
4
3. ( The sum of first n terms series 25 + 23 + 21 ............ is (456. 
a.
Find the 9th term of the series.  
2

b.
Find the value of n.  
4
c.
Considering the first term and common difference of the series as the first term and common ratio of geometric series respectively. Find the sum of the first 10th terms of it.  
4
Group B  –  Geometry
4. ( In a circle ABC, O is the centre. 


[image: image2]
a.
What if (BAC = 30(, Find the other angles (BOC and (ACB.  
2

b.
Prove that, (BOC = 2(BAC.  
4
c.
In the figure OB, OC are the bisector of the (B and (C respectively. Prove that, (BOC = 90( +  eq \f(1,2)(A.  
4
5. ( Length of three sides of a triangle are 5 cm, 3.5 cm, and 6 cm.   

a.
Construct the triangle.  
2

b.
Draw a circle of the triangle inscribed.  
4
c.
Draw tangent of a circle with diametre equal to the bigger side of the triangle and which is parallel to a straight line AB = 8 cm. 
4
6. ( AB and CD are two equal chords of a circle ABCD with center O.  
a.
Draw the figure of the circle with above information. 
2

b.
Prove that, two chords are equidistance from centre.  
4
c.
If the perpendicular distance of the chords AB & CD from the centre are OM & ON respectively and if OM < ON, then prove that, chord AB > chord CD.  
4
Group C  –  Trigonometry and Mensuration
7. ( If x = sin( & y = cos(, then give the answer with the light of the stem.  
a.
Show that,  eq \f(y,x) eq \r(1 ( y2) = y 
2

b.
Show that, y ( x =  eq \r(2x); when x + y =  eq \r(2)y. 
4
c.
Solve, x + y =  eq \r(2); when 0( ( ( ( 180(.  
4
8. ( A tree is broken by a storm such that the undetached broken part makes an angle 60( with the other and touches the ground at a distance of 10 meters from the tree.  
a.
Draw the figure & give the short description.  
2

b.
Find the length of the broken part of the tree.  
4
c.
Find the length of the whole tree.  
4

9. ( ABCD be a cyclic rectangle having length of two sides are 12 m and 5 m. The places which are not occupied by the rectangle are planted with grass.  
a.
Describe the information above with a sample figure.  
2

b.
If the cost of planting grass per sq. m. is Tk. 50 find the total cost.  
4
c.
If the circle covered by conical tent with height 10 m. Find area of surface and volume of tent.  
4
Group D – Statistics
10. ( A frequency distribution table is given below(
	Class interval
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	4
	10
	15
	12
	6
	3


a.
Which one is mode class? Find the middle point of mode class.  
2

b.
Find the mean from the table in short-cut method.  
4
c.
Draw the histogram of the provided data.  
4

11. ( The marks of 25 students of a school in mathematic are(
65, 73, 78, 60, 55, 58, 60, 65, 80, 70, 58, 68, 60, 68, 70, 45, 85, 60, 50, 68, 65, 54, 61, 72 and 76 
a.
Find the number of class considering (45-49) as a first class.  
2

b.
Find the mode by making frequency distribution table.  
4
c.
Draw the ogive curve of the provided data.  
4
	Answers
	1.
a. {1}

2.
a. 1

3.
a. 9; b. 38; c. – 8525; 

4.
a. (BOC = 60(; (ACB = 75(
	7.
c. 45(
8.
b. 11.54m; c. 17.32m 

9.
b. Tk. 3636.63; c. 243.55m2; 442.44m3
10.
a. (61-70); 65.5; b. 68.5 

11.
a. 9; b. 66.67


	
38. Rangpur Cadet College
	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. ( 1, 29, 605, 821 are three natural numbers and ((x) is a function such that ((x) = log  eq \b(\f(1 + x,1 ( x))   

a.
In pre-test exam 45% cadet got GP 5.00 in Mathematics, 60% cadet got GP 5.00 in English and 40% got GP 5.00 in both the subject. Show the statistics in a venn diagram and calculate the percentage of the cadets got GP 5.00 in Mathematics only.  
2

b.
Find the set of natural numbers where 29 is remainder in each case when 605 and 821 are divided by the numbers.  
4
c.
Show that, (  eq \b(\f(2x,1 + x2)) = 2((x).   
4
2. ( (i) p2x ( 2p + x = 0,  (ii)  eq \f(x,a) =  eq \f(y,b) =  eq \f(z,c)
a.
If l, m, n are continued proportion, show that,  eq \f(l,n) =  eq \f(l2 + m2,m2 + n2). 
2

b.
Using (i), show that, p =  eq \f(\r(1 + x) + \r(1 ( x),\r(1 + x) ( \r(1 ( x)). 
4
c.
Using (ii) prove that,  eq \f(x3 + y3 + z3,a3 + b3 + c3) =  eq \f(xyz,abc) 
4
3. ( Monthly basic pay of a government employee on July 2016 is Tk. 22,000. His yearly increment (payment increasing) is Tk. 1000. 
a.
What is the general term of the series: log2 + log16 + log512 + ...........? 
2

b.
Form an arithmetic series and find the basic payment of the employee on July 2021.  
4
c.
The employee deposits 15% of his basic in every month. How much amount does he get from the deposit after 25 years? 
4
Group B  –  Geometry
4. ( In the figure ABCD is a circle with center O and radius 2cm, P is a fixed point outside of the circle. 

a.
Draw the possible tangents to the circle from P.  
2

b.
Draw the tangents to the circle which is perpendicular to a definite line segment passing through the point P [Sign of construction and description are needed].  
4
c.
Draw a triangle such that the base of the triangle is equal to the diameter of the circle, one of the base adjacent angle is 30( and the difference of the length of other two sides is equal to the radius of the circle. [Sign of construction and description are needed].  
4
5. (In the figure, MN||PQ and QM||PN and LMN is a triangle. 

a.
If (MLN = 85( and (LMN (49(, (NLP = ? 
2

b.
Prove that, (-region LMN =  eq \f(1,2) ((region MNPQ.  
4
c.
If (MLN = 1 right angle, prove that, MN2 = LM2 + LN2. 
4
6. ( In the figure, (A + (C = 180(, UQ and UR are the bisectors of (Q and (R respectively, VQ and VR are the external 
bisectors of (Q and (R respectively. 

a.
If (QVR = 75(, (P = ? 
2

b.
Prove that, A, B, C, D are concyclic.  
4
c.
Prove that, (QVR and (RUQ are supplementary.  
4
Group C  –  Trigonometry and Mensuration
7. ( cot4 ( cot2 = 1 and  eq \r(3)sec2( (  eq \f(\r(3) + 1,cot() =  eq \r(3) ( 1 
a.
If ( be an acute angle of a right angle triangle, show that tan( =  eq \f(sin(,cos() using the triangle.  
2

b.
Using (i) prove that,  eq \f(1,sec4b) +  eq \f(1,sec2b) = 1.  
4
c.
Using (ii) solve the equation for (.  
4
8. ( Angle of depression of two consecutive kilometer posts to the vertex of a mobile phone tower which is situated in between the post are 60( and 30( respectively.  
a.
Prove that  eq \f(cosecb,sinb) (  eq \f(cotb,tanb) = 1 
2

b.
Find the height of the tower.  
4
c.
If the position of the tower be the same side of the posts, find the distance between the bottom of the tower and more far kilometer post.  
4

9. ( In the figure, ABC and ABCE is a triangle and a parallelogram respectively. The length of BC, CA, AB and BE are a, b, c and e respectively, the height and the area of (ABC are h and R respectively. 

a.
If b = c, show that, R =  eq \f(a,4) eq \r(4c2 ( a2). 
2

b.
If a = b = c and a, b, c be increased by 2 meter then R be increased by 4 eq \r(3) meter. Find the value of R.  
4
c.
If a = 3cm, b = 4cm and c = 5cm, find the perimeter of the triangle BCE.  
4
Group D – Statistics
10. ( The weights (in kg) of 50 students of class X of a school are:

45, 50, 55, 51, 56, 57, 56, 60, 58, 60, 61, 60, 61, 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, 67.  
a.
Define weighted mean with a suitable example. 
2

b.
Draw an ogive curve of the data.  
4
c.
Find the mean of the data in short-cut method.  
4

11. ( Frequency distribution table of obtaining marks in Physics by 50 students of class ten in pre-test exam is given below:

	Marks
	1-10
	11-20
	21-30
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Frequency
	2
	5
	16
	12
	13
	20
	5
	4
	2
	1


a.
Define variable and classify it.  
2

b.
Find mode and median from the table.  
4
c.
Draw a frequency polygon from the table.  
4
	Answers
	1.
a. 5%; b. {36, 72}
3.
a. n2log2; b. 22000 + 23000 + .....; Tk. 26000

c. Tk. 1530000
5.
a. 46(
6.
a. 30(
7.
c. 30(, 45(
	8.
b. 433.0127 m; c. 1500 m
9.
b.  eq \f(9\r(3),4)sq. m; c. 15.21 cm

10.
c. 61.8

11.
b. 44.85


	
39. Comilla Cadet College
	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. ( Suppose, U = {x : x ( Z and x2 < 100} 

A = {x : x is factor of 6}, B = {x ( ( : x2 ( 3x + 2 = 0}; C = {x : x ( Z and (1 < x < 4}  

a.
Express 'U' and 'A' in tabular form.  
2

b.
Justify the perfection of (A ( B)( = A( ( B(. 
4
c.
Finding P(C), show that the number of elements of P(C) supports 2n.  
4
2. ( If 1 is added with the square of a positive number 'p' is equal to the five times of that number. 
a.
If positive number is 'p', show that p +  eq \f(1,p) = 5. 
2

b.
Find the value of p3 (  eq \f(1,p3).  
4
c.
Prove that, p5 +  eq \f(1,p5) = 2525.  
4
3. ( In a series, the general term is 2n + 1(n ( (). 
a.
Determine the series.  
2

b.
Which term of the series is 169? 
4
c.
Taking 1st number as the 1st term and common difference as the common ratio of the given series, determine the sum of 1st 10 terms of the new series.  
4
Group B  –  Geometry
4. ( In (DEF, the bisectors of (E and (F meet at point P and the external bisectors meet at point Q. 
a.
Draw the figure on the basis of the above informations. 
2

b.
Prove that, (EPF = 90( +  eq \f(1,2)(D.  
4
c.
Show that, the points E, P, F and Q are concyclic.  
4
5. ( Suppose, the length of two sides adjacent to right angle of a triangle are 3cm and 4cm.   

a.
Draw the triangle according to the informations.  
2

b.
Construct an in-circle of the triangle 'a' with descriptions.  
4
c.
Draw and describe the two tangents to the circle such that the angle between them is 60(.  
4
6. ( In triangle PQR, (Q is right angle and PE median. 
a.
Show that, area of all triangle on same base and pairs of parallel lines are equal.  
2

b.
Prove that, PR2 = PQ2 + QR2.  
4
c.
Prove that, PQ2 + PR2 = 2(PE2 + QE2).  
4
Group C  –  Trigonometry and Mensuration
7. ( In a triangle ABC whose (C is right angle and tanB =  eq \r(3).  
a.
Find the value of AB? 
2

b.
Prove on the basis of extract that,  eq \f(cotA + tanB,cotB + tanA) = cotA.tanB. 
4
c.
If (B = p + q and (A = p ( q, find the value of p and q?  
4
8. ( Suppose, 


[image: image3]
In the fig: if the cost of planting grass per sq.m. is tk. 45 where those are not occupied by the rectangle in the circle.  
a.
Determine the area of the rectangle. 
2

b.
Determine the circumference of the circle.  
4
c.
In the not occupied part, what will be the cost to plant grass? Find it.  
4

9. ( A tree is broken due to storm such that the broken part makes angle of 60( with the standing part and touches the ground at a distance of 24 meters from its foot. A ladder of length 8 meters is leaned against the standing part of the tree subtended an angle 60( with the ground.  
a.
Represent the information's in figure. 
2

b.
Determine length of the whole tree.  
4
c.
Find the length of the standing portion lying upper side of the point where the ladder is leaned with the standing part of the tree.  
4
Group D – Statistics
10. ( The marks in mathematics of 80 cadets in class X of CCC are given below:

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

	No. of cadets
	4
	10
	18
	23
	13
	9
	3


a.
Write the law of finding median and mode.  
2

b.
Find the arithmetic mean from the table.  
4
c.
Draw an ogive curve of the data.  
4

11. ( The weight in kg of 25 cadets of class ten of CCC are given below: 

56, 46, 62, 46, 58, 48, 41, 54, 51, 47, 51, 40, 55, 63, 57, 47, 53, 54, 51, 43, 52, 53, 46, 53, 56.  
a.
Taking 5 class interval, draw the frequency table.  
2

b.
Find the median of frequency table.  
4
c.
Find the mean and mode of weight of the cadets.  
4
	Answers
	1.
a. {(3, (2, (1, 0, 1, 2, 3}; {1, 2, 3}

2.
b. 24 eq \r(21)
3.
a. 3 + 5 + 7 + ...........; b. 84th; c. 3069
7.
a. 2; c. p = 45(, q = 15(
	8.
a. 108m2; b. 47.1 m; c. Tk. 3088.35

9.
b. 41.569m; c. 6.928 m

10.
b. 64.25

11.
b. 51.94; c. mean = 51.4; mode = 52.14 


	
40. Feni Girls' Cadet College, Feni
	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. ( Universal set U = {x : x ( ( and x ( 10},

where M = {x ( ( : x is odd number where 1 ( x ( 9}

N = {x ( 11 : x is even number 1 ( x ( 8}

O = {x ( ( : x2 > 5 and x2 < 130.  

a.
Express O in tabular method.  
2

b.
Find (M ( O)c and M ( N ( O. 
4
c.
Prove that, (M ( N)( = M( ( N(. 
4
2. ( Sum of the digits of a number consisting of two digits is 9. If the places of the digits are interchanged, the number so formed is 9 more than the given number. 
a.
Write down the given number and the number obtained by interchanging their places in terms of variable x.  
2

b.
Find the given number.  
4
c.
If the digit of the original number indicate the length and breadth of a rectangular region in cm, find the length of its diagonal. Assuming the diagonal as the side of a square, find the length of the diagonal of the square. 
4
3. ( In a geometric series, 1st term is a and common ratio is r, the 5th term is  eq \f(1,3) and the 10th term is  eq \f(1,729) 
a.
According to the information form two equations.  
2

b.
Find the 14th terms of the series.  
4
c.
Find the series and find the sum of 1st 12 terms of the series using formula.  
4
Group B  –  Geometry
4. ( D and E of (PQR are respectively the midpoints of PQ and PR, and two bisectors (Q and (R meet at O. 
a.
Write down any two data to construct a triangle.  
2

b.
Prove that, (QOR = 90( +  eq \f(1,2)(P. 
4
c.
Prove that, DE||QR and DE =  eq \f(1,2)QR. 
4
5. ( The length of two parallel sides of a trapezium AB = 4cm. and CD = 6 cm. and greater side adjacent two angles (x = 60( and (y = 50(.  

a.
Express the above information in a picture.  
2

b.
Construct the trapezium.  
4
c.
Find the area of the trapizeum.  
4
6. ( ABCD is a quadrilateral inscribed in a circle with centre O. 
a.
Define angle in a circle and angle at the centre.  
2

b.
Prove that, (ABC + (ADC = (BAD + (BCD = 2 right angle.  
4
c.
If the diagonals intersect at the point E, Prove that (AOB + (COD = 2(AEB.  
4
Group C  –  Trigonometry and Mensuration
7. ( In (ABC, A and C are acute angle.  
a.
If sinA =  eq \f(4,5) find the value of tanA. 
2

b.
Find the value of A and C, when 2 cos(A + C) = 1 = 2sin(A ( C) 
4
c.
If 7sin2A + 3cos2A = 4, then show that tanA =  eq \f(1,\r(3)) 
4
8. ( A man standing at a point on the bank of a river observed that the top of a 150 metres tall tree straight ahead on the opposite bank makes a 30( angle of elevation. The man started a journey by boat towards that tree but reached 15 metres away from it due to stream.  
a.
Show the above description by a figure.  
2

b.
Find the width of the river.  
4
c.
Find the distance from the starting point to the landing point.  
4

9. ( 

[image: image4]
Here, AD = AE = BC = 40 cm, AB = DC = 10 cm and (EAD = 65(
a.
Find the length of the diagonal of the reactangle.  
2

b.
Find the area of the whole region in integer.  
4
c.
Find the accepted perimeter of the isosceles triangle.  
4
Group D – Statistics
10. ( "The following are marks obtained in Mathematics of class X of 50 students in a school: 

88, 90, 98, 80, 87, 86, 80, 98, 96, 94, 90, 95, 94, 93, 79, 69, 90, 82, 83, 91, 84, 95, 93, 100, 92, 92, 90, 94, 98, 97, 96, 81, 78, 70, 78, 77, 83, 84, 85, 99, 97, 92, 83, 94, 91, 96, 82, 84, 80 and 100".  
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.
Draw frequency polygon of the presented data in frequency distribution table.  
4

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

	Class interval
	Frequency

	41-45
	8

	46-50
	12

	51-55
	10

	56-60
	11

	61-65
	9


a.
What is the type of the given data? What indicate frequency in a class of distribution? 
2

b.
Find Median and Mode.  
4
c.
Draw a Histogram from the table.  
4
	Answers
	1.
a. {3, 4, 5, 6, 7, 8, 9, 10}


b. {1, 2, 4, 6, 8, 10}; {3, 4, 5, 6, 7, 8, 9, 10}

2.
a. 90 ( 9x; 9x + 9; b. 45; c. 6.40cm;  eq \r(82)cm
3.
a. ar4 =  eq \f(1,3); ar9 =  eq \f(1,729); b.  eq \f(1,59049); c. 27 + 9 + 3 + ......; 40.5

5.
c. 7.05 cm2
	7. 
a.  eq \f(4,3); b. A = 45(; c = 15(
8.
b. 259.808m; c. 260m

9.
a. 41.23cm; b.1125cm2; c. 122.98cm
10.
b. 86.3

11.
b. median = 53.5; mode = 49.33


	
41. Faujdarhat Cadet College, Chittagong
	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. ( U = {1, 2, 3, 4, 5, 6, 7}

A = {x ( ( : x3 > 25 and x4 < 625} and ((x) =  eq \f(4x ( 7,2x ( 4)  

a.
Express set A in tabular method.  
2

b.
Find the value of  eq \f(((x) + 1,((x) ( 1) 
4
c.
Show that, ((y) = x 
4
2. ( The sum of 2 and the square root of 3 is x. 
a.
Now find the value of  eq \f(1,x).  
2

b.
Find the value of x4 +  eq \f(1,x4) 
4
c.
Show that,  eq \b(x2 ( \f(1,x2))  eq \b(x3 ( \f(1,x3)) = 720.    
4
3. ( If ax = b, by = c and cz = a
a.
Find the value of xyz.  
2

b.
Show that,  eq \b(\f(xa,xb))a + b ( c (  eq \b(\f(xb,xc))b + c ( a (  eq \b(\f(xc,xa))c +  a ( b = 1
4
c.
Simplify: loge eq \f(a3b3,c3) + loge eq \f(b3c3,d3) + loge eq \f(c3d3,a3) ( 3logeb2c 
4
Group B  –  Geometry
4. ( In a right angle triangle ABC, (A = 1 right angle and D is the mid-point of BC.
a.
Draw the triangle ABC with given information.  
2

b.
Prove that, AB + BC > AC 
4
c.
Prove that, BC = 2AD.  
4
5. ( The length of the hypotenuse and a side of right angled triangle are 5 cm and 4 cm. Use the information to answer of the following questions:   

a.
Find the length of the other side of the triangle.  
2

b.
Construct the trinagle. [Sign and description are required] 
4
c.
Construct a square whose perimeter is equal to the perimeter of the triangle.  
4
6. ( P is an external point of a circle ABC having centre O. PA and PB are two tangent at the point A and B.  
a.
Draw the symbolic figure in the light of the above information.  
2

b.
Prove that, PA = PB.  
4
c.
Also prove that, PO is bisect (APB, i.e. (APO = (BPO.  
4
Group C  –  Trigonometry and Mensuration
7. ( If tanA + sinA = a, tanA ( sinA = b and secA + tanA =  eq \f(5,2) 
a.
Find the value of secA-tanA. 
2

b.
Prove that, a2 ( b2 = 4 eq \r(ab) 
4
c.
For secA + tanA =  eq \f(5,2). Find the value of A. 
4
8. ( In the figure, CD = 90m, (ADB = 60( and (ACB = 30(. 


[image: image5]
a.
Find the measure of (CAD in degree.  
2

b.
Determine the length of BC.  
4
c.
Find the perimeter of (ACD.  
4

9. ( In a right angle triangle, perpendicular is 6 cm less than  eq \f(11,12) part of the base and hypotenuse is 3 cm less than  eq \f(4,3) part of the base. 
a.
If base be x, express the area of the triangle in x.  
2

b.
Find the length of the base.  
4
c.
If the base of the triangle be 12 cm, find the area of the equilateral triangle whose perimeter is equal to the perimeter of the previously mentioned triangle.  
4
Group D – Statistics
10. ( A frequency distribution table of 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 the formual for finding median.  
2

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

11. ( The weight (in kg) of 30 students of class ten of Faujdarhat Cadet College are given below:

43, 45, 60, 61, 58, 53, 48, 52, 51, 49, 73, 52, 57, 71, 64, 49, 56, 48, 67, 63, 70, 59, 54, 46, 43, 56, 44, 43, 68 and 72.  
a.
Make a frequency distribution table considering 5 as a class interval.  
2

b.
Determine the mean from the table in short-cut method. 
4
c.
Draw an "Ogive curve" from the table and give coment.   
4
	Answers
	1.
a. {3, 4}; b.  eq \f(6x ( 11,2x ( 3)
2.
a. 2 (  eq \r(3); b. 194
3.
a. 1; c. 0
5.
a. 3 cm. 
7.
a.  eq \f(2,5); c. tan(1 eq \b(\f(21,20)) 
	8.
a. 30(; b. 135 m; c. 335.884 m
9.
a.  eq \f(11,24) x2 ( 3x; b. 12cm or 36cm; c. 25 eq \r(3) cm2
10.
a. L +  eq \b(\f(n,2) ( Fc) (  eq \f(h,(m); b. 62.778

11.
b. 55.5 


	
42. Sylhet Cadet College
	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. ( Out of 50 cadets 35 like Cricket, 25 cadets like Football and Circket. Everyone like at least one of these two.   

a.
Define complementary set with example and figure.  
2

b.
How many cadets like Football? 
4
c.
How many cadets like only Football? 
4
2. ( Suppose,  eq \r(\f(p,q)) +  eq \r(\f(q,p)) = 3
a.
Find the value of (p + q)2. 
2

b.
Show that, log(p + q) = log3 +  eq \f(1,2)logp +  eq \f(1,2)logq 
4
c.
Find the value of 4 log (p + q).  
4
3. ( The first term of a geometric series is a, common ratio is r, the fourth term of the series is (2 and the 9th term is 8 eq \r(2). 
a.
If the area of a circle is equal to the area of a square, find the ratio of their perimeter.  
2

b.
Find the 12th term of the series.  
4
c.
Find the series and then determine the sum of the first seven terms of the series.  
4
Group B  –  Geometry
4. ( Suppose, ABC is a triangle, M and N is the middle point of AB and AC respectively. 
a.
Draw the figure and write the relation between BC and MN.  
2

b.
Prove that, CA + CB > 2CM  
4
c.
Construction the given triangle when AB + AC + BC = 8cm and (B = 60(, (C = 45(.  
4
5. ( Suppose, ABC is a circle with centre O.   

a.
Draw tangent MA where M is the external point of the circle.  
2

b.
If AM and BM are two tangents, then prove that MO bisect (AMB.  
4
c.
Draw the circum-circle of the triangle ABC whose sides are 3cm, 4cm and 4.5cm and find the radius of this circle.  
4
6. ( Suppose, ABCD is a parallelogram whose one angle is 60(.  
a.
Construct from above information where two adjacent sides are 3 cm and 3.4 cm.  
2

b.
If the given parallelogram and a triangle lie on the same base and between the same pair of parallel line, then prove that area of the triangle =  eq \f(1,2) parallelogram ABCD.  
4
c.
Construct the parallelogram ABCD with given angle and area equal to that of a triangular region.  
4


Group C  –  Trigonometry and Mensuration
7. ( In (ABC, (A = 90(, and tanB =  eq \r(3) 
a.
If sinP =  eq \f(4,5) and P is obtuse, then find sec P and tan P.  
2

b.
In the light of the stem, prove that  eq \f(cotC + tanB,cotB + tanC) = cot B tanC.  
4
c.
If (B = m + n and (C = m ( n, then find the value of m and n.  
4
8. ( Stem: See the figure of right side and answer the following question:


[image: image6]
a.
Describe the figure. 
2

b.
Determine the length of the arm AB and AC.  
4
c.
Find the distance from C to D.  
4

9. ( The length of a rectangular garden is  eq \f(3,2) times of the breadth and area is 2400 sq. m.  
a.
If the length AB = 8 cm. BC = 5 cm. and (B = 45( of a (ABC. Find the area of (ABC.  
2

b.
Find the length and breadth of the garden.  
4
c.
There is pond in the garden having bank of equal width on all sides. If the area of the pond is 800 sq.m. Find the bank of pond.  
4
Group D – Statistics
10. ( 
	Class interval
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	No. of frequency
	7
	8
	10
	11
	5
	6
	3


a.
Another name of cumulative frequency table. Make a cumulative frequency table.  
2

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

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

	97,
	70,
	80,
	68,
	86,
	82,
	95,
	78,
	65,
	95,
	71,
	97,
	75,
	77,
	78,

	82,
	92,
	77,
	86,
	90,
	79,
	81,
	83,
	80,
	85,
	69,
	91,
	90,
	87,
	73


a.
What is primary data and what type of data it is? 
2

b.
Make a frequancy table and determine median from that table.  
4
c.
Draw a frequency polygon of obtained marks. 
4
	Answers
	1.
b. 40; c. 15
2.
a. 9pq; c. 4log3 + 2(logp + logq)
3.
a.  eq \r(() : 2; b. (32; c.  eq \f(1,\r(2)) ( 1 +  eq \r(2).......;  eq \f(1,2) (15 eq \r(2) ( 14)
	7.
a. sec p = (  eq \f(3,5) tan p = ( eq \f(4,3); c. m = 45( and n = 15(
8.
b. AB = 18 eq \r(3)m; AC = 62.35m; c. 72m
9.
a. 14.14 sq.cm; b. 60m, 40m; 10m; c. 10m
10.
a. ogive curve table; b. 61.3; 11. b. 82.5
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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 = 7 + 2 eq \r(12)  

a.
Find the multiplicative inverse of 3 ( 2 eq \r(2).
2

b.
Determine the value of x3 +  eq \f(1,x3).
4
c.
Prove that  eq \f(x ( 7,4) is an irrational number.  
4
2. (  eq \f(4,x) =  eq \f(1,p) +  eq \f(1,q)
a.
Find the value of  eq \f(2x ( 1,2x + 1) in the form of p and q.  
2

b.
Express the sum,  eq \f(x + 2p,x ( 2p) +  eq \f(x + 2q,x ( 2q), in terms of a rational number, taking p ( q.  
4
c.
Determine the value of log10(x + 5) + 2log10x, taking p = 6 and q = 4.  
4
3. ( i. bx + ay = a2 + b2
ii. 12x + 5y = 70

          2ax ( by = ab                     7x ( 12y = 11
a.
State whether the system of equation is consistent or not:  eq \a\al(x + 6y = 13,3x + 18y = 27) 
2

b.
Determine (x, y) from (i), using the method of substitution.  
4
c.
Solve the system of equation using the method of cross multiplication in (ii).  
4
Group B  –  Geometry
4. ( 

a.
Find the area of a triangle formed by the sides 5 cm, 8 cm and 5 cm.  
2

b.
Construct a triangle having given the base a, an angle x adjacent to base and sum of other two sides 's'. (Symbols and description of drawing are essential). 
4
c.
Construct a triangle having given the base a, an angle x adjacent to base and difference between other two sides 'd'. (Symbols and description of drawing are essential).  
4
5. (
a.
Determine AB : AC for BM = 2 cm and CN = 1.8 cm, in rational form.  
2

b.
If MN||BC, prove that AB : AC = AM : AN. 
4
c.
Joining Q, B and Q, C prove that ( region AQB : ( region AQC = BP : CP.  
4
6. ( 
a.
If OD = 5 cm and M is the middle point of AB, find the length of AB. Where OM = 4cm.  
2

b.
Prove that, (AOB = 2(ADB.  
4
c.
Joining A, D and B, C prove that AD = BC.  
4
Group C  –  Trigonometry and Mensuration
7. ( Moving 60m toward a tower from C the angle of elevation of the top point of the Tower becomes 60( from 30(. 
a.
Show that angle of elevation and angle of depression of the top of the tower are equal, related to the figure.  
2

b.
Find the height of the tower.  
4
c.
Find the area of the triangular region, (ABC.  
4
8. ( 
A pole of 64 metre long breaks into two parts without complete separation and makes an angle 60( with the ground. Consider that the pole was broken at the height of x m. Use the information with figure to answer the following questions.  
a.
Form a relation between AC and AB by an equation in respect of x.  
2

b.
Find the length of the broken part of the pole.  
4
c.
Show that, cos22A ( sin22A =  eq \f(1 ( tan22A,1 + tan22A) for (BAC in (ABC. 
4

9. ( 
An iron made cylinder is shown in the adjoining figure, where r = 5 cm and h = 12 cm.  
a.
Find the area of a circular segment if radius of the circle is 4.5 cm and angle subtended at the centre is 60(.  
2

b.
Determine the area of the entire surface and volume of the cylinder.  
4
c.
If h and r are the two adjacent sides of parallelogram and length of its one diagonal is 10 cm then find the length of another diagonal.  
4
Group D – Statistics
10. ( 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
	20
	14
	8
	4


a.
Find the median class from the table.  
2

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

11. ( A frequency distribution table is given below:

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

	Frequency
	6
	14
	18
	08
	4


a.
Find the average of the data 4.9, 5.4, 7.8, 6.5 and 6.1. 
2

b.
Determine the arithmetic mean from the table in short-cut method.  
4
c.
Draw an ogive curve of the data.  
4
	Answers
	1.
a. 3 + 2  eq \r(3); b. 2702 
2.
a.  eq \f(8pq – p – q,8pq + p + q) ; b. 2; c. 3.129 
3.
a. inconsistent; b. (b, a); c. (5, 2) 

4.
a. 12 sq. cm.

5.
a. 10 : 9 
	6.
a. 6cm

7.
b. 51.961m; c. 2338.245 sq. m

 8.
a. (64 – x)m; b. 34.298m 

9.
a. 10.603 sq. cm; b. 534.071 sq. cm; 942.48cm3; c. 15.427 cm 
10.
a. (61 – 70); b. 63.5 

11.
a. 6.14; b. 73.5
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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. ( P =  eq \r(3), Q = 4 & S =  eq \r(41) are three real numbers.   

a.
What is the co-prime number?
2

b.
Determine the two irrational numbers between P & Q.  
4
c.
Show that, S is an irrational number.  
4
2. (  eq \f(1,p) +  eq \f(1,q) =  eq \f(8,x) and  eq \f(a + b,b + c) =  eq \f(c + d,d + a)
a.
Determine the value of x.  
2

b.
Find the value of  eq \f(x + 4p,x ( 4p) +  eq \f(x + 4q,x ( 4q). 
4
c.
From the second relation, prove that, c = a or a + b + c + d = 0. 
4
3. ( The sum of the first x terms of an arithmetic series is y and the first y terms is x. 
a.
13 + 23 + 33 + ............ + (60)3 = what? 
2

b.
Find the value of common difference and the value of first term according to the stem? 
4
c.
Show that, the sum of first (x + y)th term of the series is equal to ( (x + y).  
4
Group B  –  Geometry
4. ( AB & CD be two equal chords of a circle ABDC with centre O.
a.
What will be the area of a circle with unit radius? 
2

b.
show that, AB and CD are equidistant from the centre O. 
4
c.
If AB and CD intersect at P, prove that, AP = PC and PB = PD.  
4
5. ( 

[image: image7]
In (ABC, the line segment AD bisects the internal angle (A and intersects the side BC at D.   

a.
Draw the figure using above data.  
2

b.
Show that, BD : DC = BA : AC.  
4
c.
Draw the ex-circle of (ABC.  
4
6. ( ABC be a right angle triangle in which (BAC is right angle.  
a.
Represent the information in figure.  
2

b.
Show that, BC2 = AB2 + AC2. 
4
c.
If AB = BC = CA and AD is perpendicular to BC. Prove that, 4AD2 = 3AB2.  
4
Group C  –  Trigonometry and Mensuration
7. ( In (ABC, (B = 90(, BC = 4 cm and AB = 3cm.  
a.
Find the value of sinA and cotA.  
2

b.
Determine the value of  eq \f(sec2A ( cosec2A,sec2A + cosec2A). 
4
c.
If (C = (, show that, sec2( + cosec2( = sec2(.cosec2(.  
4
8. ( tan( + sin( = m and tan( ( sin( = n. 
a.
Determine the value of mn. 
2

b.
What is the numerical value of 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

9. ( The angle of elevation at a point of the roof of a building is 60( in any point on the ground. Moving back 42 metres from the angle of elevation of the point of the place of the building becomes 45(.  
a.
Represent the above description by a figure.  
2

b.
Find the height of the building.  
4
c.
If the perimeter of a equilateral triangle is equal to the height of the building, then find the area of this triangle.  
4
Group D – Statistics
10. ( The frequency distribution table is as follows:

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

	Frequency
	7
	12
	18
	2
	9


a.
Find mid value and cumulative frequency. 
2

b.
Determine the mean by short-cut method.  
4
c.
Draw the histogram of the provided data.  
4

11. ( The following are the obtained marks of test examination in mathematics of 38 students of class X in a school are as follows:

50, 46, 55, 61, 71, 85, 60, 85, 36, 48, 60, 58, 70, 65, 60, 50, 46, 70, 80, 65, 60, 45, 58, 55, 60, 35, 40, 70, 90, 76, 46, 65, 60, 56, 40, 50, 65, 68.  
a.
Make a frequency distribution table considering 5 as a class interval.  
2

b.
Find the median of the data.  
4
c.
Draw the frequency polygon of the provided data.  
4
	Answers
	2.
a.  eq \f(8pq,p + q); b. 2
3.
a. 3348900; b. (  eq \f(2(x + y),xy);  eq \f(x2 + y2 + xy ( x ( y,xy)
4.
a . ( sq. unit; 
	7.
a.  eq \f(4,5);  eq \f(3,4); b.  eq \f(7,25)
8.
a. tan2(.sin2(; b. 0; c. 30(
9.
b. 99.37m; c. 475.17m2
10.
b. 61.375
11.
b. 61.43
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