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Test Exam Questions of All Cadet Colleges-2017
	
33. Mirzapur Cadet College, Tangail
	Subject Code :
	1
	2
	6



Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( A = { x : x ( N and 1 < x  < 4}, B = {x : x  ( ( and x2 ≥ 25, x3 < 130}, C = [5, 7} and f(x) =  eq \f(1,x – 3) 
a.
Express set B by tabular method.  
2

b.
Show that, A ( (B ( C) = (A ( B) ( (A ( C).  
4
c.
Find Dom f(x) and show that f(x) is one-one or not.  
4
2. ( Consider the following series  eq \f(1,8x + 1) +  eq \f(1,(8x + 1)2) +  eq \f(1,(8x + 1)3) ................. 
a.
Find the sum (if exists) of the series 2 + 4 + 8 + 16 + ........ 
2

b.
Find the series if x = 1. Also find the sum of the first 10 term of the series.  
4
c.
Impose a condition on 'x' under which the given infinity series will have a sum and find that sum.  
4
3. ( i. a3–x b7x = a7+ x. b5x
ii. a2 – 2 = 2 eq \s\up5(\f(2,3)) + 2 eq \s\up5(\f(–2,3))
a.
If a2 + b2 = 11ab, show that 2 logk  eq \f(a – b,3)  = logk ab.  
2

b.
From (i), show that x logk  eq \b\bc(\f(b,a)) = 2 logka.  
4
c.
From (ii), show that 2a3 – 6a = 5.  
4
Group B – Geometry and Vector

4. ( The vertices of a quadrilateral are A (1, 1), B (4, 4), C (4, 8) and D (1, 5). 
a.
Find the equation of straight line passing through the points (5, 3) and (2, –2).  
2

b.
Show that ABCD is a parallelogram. Also find the area.  
4
c.
If P, Q, R, S are the middle points of the adjacent sides of the given quadrilateral ABCD, prove by vector method PQRS is a parallelogram.  
4
5. (

[image: image1]

a.
Define centroid of the triangle.  
2

b.
Prove that AB2 + AC2 = 2 (AP2 + BP2).  
4
c.
Consider ABC is an isosceles triangle. Draw the incircle of the triangle. [Sign and description of construction are required] 
4
6. ( 

[image: image2]
Here, circumference of the ball is 88 cm. 

a.
Find the volume of right circular cone if r = 5 cm and h = 7 cm.  
2

b.
Find the volume of the unoccupied portion of the above figure.  
4
c.
If three spherical bass of radii 7 cm, 8 cm and 'a' cm are melted and formed into a single solid sphere whose volume is equal to the volume of the above figure, find 'a'.  
4
Group C - Trigonometry & Probability 
7. ( cot A =  eq \f(p,q) , and tan2 ( + cot2 ( = M  
a.
Find tan  eq \b\bc(– \f(11(,6))  
2

b.
From 1st equation, find the value of sinA and cosA. Also show that, sin2A + cos2 A = 1  
4
c.
If M = 2, solve the 2nd equation. Where 0 < ( < 2( 
4
8. ( In a garden there are 10 Mango trees, 15 Jackfruit trees and 8. Litchi trees. A tree is chosen at random.  
a.
How many ways the trees can be chosen?  
2

b.
(i) What is the probability that the tree will be Jackfruit? 


(ii) What is the probability that the tree will be Litchi? 
4
c.
(i) What is the probability that the tree will be Mango? 


(ii) What is the probability that the tree will be Mango or Jackfruit or Litchi?  
4
	Answers
	1.
a. {5}; c. ( ({3}

2.
a. no sum; b.  eq \f(1,9) +  eq \f(1,92) +  eq \f(1,93) + ......;  eq \f(1,8)  eq \b(\f(910 ( 1,910))

c. x > 0 or, x < (  eq \f(1,4);  eq \f(1,8x) 

4.
a. 5x ( 3y ( 16 = 0
	6.
a. 183.26 cc; b. 10457.93 cc; c. 16.37 cm

7.
a.  eq \f(1,\r(3)); b. sinA =  eq \f(q,\r(p2 + q2)); cosA =  eq \f(p,\r(p2 + q2))

c.  eq \f((,4),  eq \f(3(,4),  eq \f(5(,4),  eq \f(7(,4)
8.
a. 33; b. (i)  eq \f(5,11) (ii)  eq \f(8,33); c. (i)  eq \f(10,33) (ii) 1 


	
34. Mymensingh Girls' Cadet College, Mymensingh
	Subject Code :
	1
	2
	6



Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( f(x) = 3x + 1, 0 ≤ x ≤ 2   

a.
Find the range of the function.  
2

b.
Show that f is one-one function. 
4
c.
Determine f –1 and draw the graph of f–1 
4
2. (  eq \f(1,3x – 1) +  eq \f(1,(3x –1)3) +  eq \f(1,(3x – 1)1) + ............. in an infinite geometries series.  
a.
Find the common ratio of the scries when x = 2. 
2

b.
If x = 3, then find 12th term of the series and also determine the sum of first 12th term of the series.  
4
c.
Find the condition which should be imposed on x, so that the given series will have a sum upto infinity and find that sum. 
4
3. (  eq \f(2x,x–1) = p and x ≠ 0, x ≠ 1 
a.
If p = 3 then what is the value of x? 
2

b.
 eq \b\bc\{(\f(2(p + x),p)) \s\up8(\f(1,3))+  eq \b\bc\{((\f(2x,p))\s\up8(\f(1,3))= 2 eq \s\up8(\f(1,3)) than x? 
4
c.
6  eq \r(p) + 5  eq \r(\f(1,p)) = 13 then what is the value of x? 
4
Group B – Geometry and Vector

4. ( The base of a triangle which is a 8 c.m. vertical angle x = 40( and sum of the opposite side are s = 7 c.m.   
a.
Draw the given information in the stimulus.  
2

b.
Draw the triangle. [Sign and description of the construction are essential]
4
c.
Draw a triangle whose base and the sum of the other sides are 5 c.m. and 7 c.m. respectively and the difference of the angle adjoing the base is 40(. 
4


(Sign and description of the construction are essential) 
5. ( The length, breadth and the height of the brick is 25 c.m. 12.5 c.m. and 8 c.m.  

a.
Find the total area of the brick.  
2

b.
How many bricks will be required to construct a wall of height 2 meters and thickness 25 c.m. around a rectangular garden of length 120 metres and breadth 90 metres? 
4
c.
If D, E, F are the mid point of BC, CA and AB  of a trangle respectively then  eq \o(((,AD)  +  eq \o(((,BE) +  eq \o(((,CF) = 0 
4
6. ( The straight line intersects x-axis and y-axis at the points P and Q respectively whose slope is 3 and passes through the point (–3, –6). Another line passes through the points R (5.3) and S (4,0)  
a.
Find the co-ordinates of P & Q.  
2

b.
Find the slope of the line QR and area of the quadrilateral PQRS.  
4
c.
Determine whether PQRS is a parallelogram of rectangle.  
4
Group C - Trigonometry & Probability 
7. ( Sec( ( tan( =  eq \f(a,b) . 
a.
Prove that, a =  eq \f(b (1 – sin(), cos()  
2

b.
Prove that sin ( =  eq \f(a2 – b2,a2 + b2)  
4
c.
In the stem if a =  eq \r(3) and b = 1 then solve the equation, where 0 < ( <  eq \f((,2) 
4
8. ( A coin of 2 taka is tossed 4 times. It's denoted by L and C on it 2 sides.  
a.
What is the probability of getting even numbers of prime numbers on the throw of an unbiased dice? 
2

b.
Drawing probability tree, write down the sample space.  
4
c.
Find out the sample space and probability of getting (i) at least 3L (ii) at most 3C.  
4
	Answers
	1.
a. {x ( ( : 1 ( x ( 7}; b. ((1(x) =  eq \f(1,3)(x ( 1)
2.
a.  eq \f(1,5); b.  eq \f(1,812);  eq \f(1,7)  eq \b(\f(812 ( 1,812)); c. x >  eq \f(2,3) or x < 0;  eq \f(1,3x ( 2)
3.
a. 3; b. ±1; c. (  eq \f(1,7) or  eq \f(25,7)
5.
a. 0.1225 sq. m; b. 8300
	6.
a. P((1, 0), Q(0, 3); b. 0; 15 sq. unit

7.
c.  eq \f((,6)
8.
a.  eq \f(5,6); c. (i)  eq \f(5,16) (ii)  eq \f(15,16)


	
35. Rajshahi Cadet College
	Subject Code :
	1
	2
	6



Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( 1.f(z) = z3  

a.
Resolve into factors: x3 + 2x2 + 2x + 1 
2

b.
If  eq \f(1,f(a)) +  eq \f(8,f(b)) +  eq \f(27,f(c)) = eq \f(18,abc), then prove that eq \f(1,a) + eq \f(2,b) + eq \f(3,c) = 0 Or, eq \f(a,1) = eq \f(b,2) = eq \f(c,3).  
4
c.
Express eq \f(f(x),f(x)–1) into partial fractions. 
4
2. ( f(z) = 2logz – log(3z –2) and g(z) = eq \f(2z,z – 1)
a.
Simplify: loga)eq \s\down3()
 b ( log \r(b)eq \s\down3()
 c ( log \r(c)eq \s\down3()
 a
2

b.
If f(x) = log2, then prove that x = 3 + eq \r(5). 
4
c.
If eq \r(g(x)) + eq \f(2,\r(g(x))) = 3, then find the values of x.  
4
3. ( f(z) = eq \f(1,2z+1). 
a.
Expand (1 + x)4 by Pascal's triangle.  
2

b.
Impose the conditions on x under which the infinite series f(x) + {f(x)}2 + {f(x)}3 + .............. . will have a sum and find that sum. 
4
c.
Expand 
Group B – Geometry and Vector

4. ( In (PQR, the side QR trisected at points A and B.
a.
State the Apollonius theorem with figure. 
2

b.
Using the stem prove that, PQ2 + PR2 = AP2 + PB2 + 4AB2 
4
c.
Let (PQR, is semi circled triangle where QR is diameter. The side PR and chord QL intersect at point M. Prove that QR2 = PR. MR+QL.MQ. 
4
5. ( The straight line 3x + by + 1 = 0 and ax + 6y + 1 = 0 passes through the point (5,4).   

a.
Define slope and write the formula of slope for any two points. 
2

b.
Calculating the value of a and b find the product of slopes of the given equations.  
4
c.
Consider the first equation intersect x axis at point A and second equation y axis at point B, find the perpendicular distance from origin to the straight line AB.  
4
6. ( 
a.
Define parallelogram rule of vectors with figure. 
2

b.
PQRS is a parallelogram by vector method prove that the diagonal PR and SQ bisect each other. 
4
c.
The height of a right circular cone is 27 cm and its volume is 1450 cubic cm. What is its slant height? 
4
Group C - Trigonometry & Probability 
7. ( 

[image: image3]
a.
Prove that, sin A + cosA > 1. 
2

b.
If l = 5cm and m = 12 cm then prove that, eq \r()
 = sec POM – tan POM
4
c.
If (POM = (, using the equation 2eq \r(3) eq \f(l2,l2 + m2) + eq \f(4,\r(l2 + m2)) m + eq \f(\r(3),\r(l2 + m2)) m – 2 – 2 eq \r(3) – 0 find possible value of (. 
4
8. ( Two coins and a dice are thrown. 
a.
Define random experiment. 
2

b.
Draw the probability tree of possible event and write down the sample space and determine p(2H). 
4
c.
Find the probability of getting head and even number from the sample space and also find the probability of getting tail and divisible by three.  
4
	Answers
	1.
a. (x + 1) (x2 + x + 1); c. 1 +  eq \f(1,3(x ( 1)) (  eq \f(x + 2,3(x2 + x + 1))
2.
a. 8; c. (1, 2

3.
a. 1 + 4x + 6x2 + 4x3 + x4; b. x < (1 or x > 0;  eq \f(1,2x)

c. 1.0355
5.
b.  eq \f(5,8); c. 0.15 unit (appr.) 
	6.
c. 27.934 cm

7.
c.  eq \f((,6)
8.
b.  eq \f(1,12); c.  eq \f(1,2),  eq \f(1,6)


	
36. Joypurhat Girls' Cadet College, Joypurhat
	Subject Code :
	1
	2
	6



Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( A lot of polynomials in your text –   

a.
A polynomial, 5x4 + 3x2 – 7x + 9 = 0, write its degree, leading coefficient and constant term.  
2

b.
Resolve into factors – 


2x3 ( (2a + 3)x2 + (3a + 1)x ( a 
4
c.
Simplify :  
4


 eq \f(a – b,(x – a) (x – b)) +  eq \f(b – c,(x – b) (x – c)) +  eq \f(c – a,(x – c) (x – a)) 
2. ( If A = 1 + cx2 and B = (a + x) (1 + bx)4, then – 
a.
Find the number of terms in the expansion of 'B'.  
2

b.
If we get B by expanding A up to 'x2', then find the values of a, b and c.  
4
c.
Prove that, the coefficient of '  eq \f(x,y) ' in the expansion of  eq \b\bc(\f(x,y) + \f(y,x))9 is 126.  
4
3. ( Logarithm– 
a.
Find the value of 'x' in logx eq \r(ax2 – bx + c) = 1  
2

b.
If loga  eq \f(a2,bc) = logb  eq \f(b2,ca) = logc  eq \f(c2,ab) , then prove that a = b = c. 
4
c.
If logxy = logyx, then prove that x = y, or xy = 1.  
4
Group B – Geometry and Vector

4. ( The geometric figure is – 


[image: image4]
In the figure, ABCD is the cyclic quadrilateral. 

a.
State Ptolemy's Theorem.  
2

b.
In above the figure, if OA = OC or OB = OD, then prove that AB. BC = AD. CD.  
4
c.
The base, the median and the height of a triangle are given. Construct the triangle with the particular logics.  
4
5. ( The straight lines, 3x + 4y – 12 = 0 and 3x – 4y + 12 = 0. Then –   

a.
What do you mean the slope of straight line? give an example.  
2

b.
Prove that, given two straight lines are not parallel and not perpendicular.  
4
c.
Find the area of a triangle included by given two straight lines and x – axis.  
4
6. ( Vectors in a plane and solid geometry –  
a.
Write the condition of two vectors is equal.  
2

b.
Prove by vector method that, the diagonals of a rectangle bisect each other.  
4
c.
The right circular cone with the slant height 5 cm and the radius of base 3 cm. find its volume.  
4
Group C - Trigonometry & Probability 
7. ( From trigonometric ratio's –  
a.
Prove that sin4x – sin2x = cos4x – cos2x.  
2

b.
If tanx =  eq \f(a,b) , then find sec4x – sec2x interms of 'a' and 'b' & simplify it.  
4
c.
Solve : 5sec2x – 7 tanx.sex – 2tan2x = 0. 
4
8. ( An unbiased coin and a dice are thrown.  
a.
What is sample space? 
2

b.
Construct a sample space and find the probability of getting head on the coin and even number on the dice by using above experiment.  
4
c.
Find the probability of getting tail on the coin and a number divisible by 3 on the dice by using above experiment.  
4
	Answers
	1.
a. 4; 5; 9; b. (x ( 1) (2x ( 1) (x ( a); c. 0

2.
a. 10; b. a = 1, b = (  eq \f(1,4) and c = (  eq \f(5,8)
3.
a. x =  eq \f(b ± \r(b2 ( 4ac),2a)
5.
c. 12 sq. unit
	6.
c. 37.68 cm3
7.
b.  eq \f(a4,b4) +  eq \f(a2,b2); c. 37.45(
8.
b.  eq \f(1,4); c.  eq \f(1,6)


	
37. Pabna Cadet College
	Subject Code :
	1
	2
	6



Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( y = ((x) = common based logarithm of x.   

a.
Define co-domain and onto function.  
2

b.
Draw the graph of the given function. 
4
c.
Express eq \f(1,y(y2 + 1)2) as partial fractions. 
4
2. ( f(x) = 1-x and g(x) = (1 + ax)6.
a.
If a is replaced by x in g(x), what will be the degree of g(x)? 
2

b.
Find the value of a and b if we get 1+bx2 expanding f(x).g(x) up to x2.
4
c.
Find the co-efficient of x5 and x7 by expanding g(x) binomially. 
4
3. ( The polynomial of a, b, c is F(a, b, c) = a3 + b3 + c3 – 3abc.
a.
Show that F(a, b, c) is a cyclic expression. 
2

b.
Factorize F(a, b, c) and show that if F(a, b, c)=0, a+b+c(0, then a2 + b2 + c2 = ab + bc + ca. 
4
c.
If a = y+z-x, b= z+x-y and c= x+y-z, then find F(x,y,z):F(a,b,c). 
4
Group B – Geometry and Vector

4. ( A(0,-1), B(-2,3), C(6,7) and D(8,3) are the vertices of a quadrilateral.
a.
What is the basic difference between quadrilateral and polygon? 
2

b.
Show these four vertices form a rectangle. 
4
c.
Find out the area and length of the diagonals of the quadrilateral.  
4
5. ( D, E and F are the middle points of the sides BC, CA and AB respectively of the (ABC.  

a.
State the law of triangle of vectors. 
2

b.
Prove that eq \o(→,AD),  eq \o(→,BE) and eq \o(→,CF) are in equilibrium.
4
c.
Prove that FE = eq \f(1,2) BC and FE||BC.
4
6. ( The volume of a right circular cone is V, radius of the base is r, the area of its curved surface is S, height is h and semi-vertical angle is (. 
a.
What is the area of the curved surface and whole surface of a cylinder having same radius r and height h? 
2

b.
Show that S = eq \f((h2tan(,cos() = eq \f((r2,sin() sq. unit. 
4
c.
Prove that V : S = rcos( : 3. 
4
Group C - Trigonometry & Probability 
7. ( If we through an unbiased dice we will get some probable outcomes. 
a.
Define sample space and sample point. 
2

b.
Find the probability of getting a number of at least 4 and at best 4. 
4
c.
Show that in n times tossing of a coin, the sample space will consist of 2n sample points.  
4
8. ( A trigonometric equation is of the form 2sinx.cosx = sinx. 
a.
What is the unit of a trigonometric ration and reason why? 
2

b.
Under the boundary 0<x(2( solve the equation. 
4
c.
if cosecA = eq \f(a,b) where a>b>0, prove that tanA = eq \f(+b,\r(a2 – b2)) 
4
	Answers
	1.
c.  eq \f(1,y) (  eq \f(y,y2 + 1) (  eq \f(y,(y2 + 1)2)
2.
a. 12; b. a =  eq \f(1,6); b = (  eq \f(7,12); c. 6a5, 0
3.
b. (a + b + c) (a2 + b2 + c2 ( ab ( bc ( ca); c. 1 : 4
4.
10 unit; 10 unit; 40 sq. unit
	6.
a. 2(rh sq. unit; 2(r (r + h) unit

7.
b.  eq \f(1,2);  eq \f(2,3)
8.
b.  eq \f((,3), (,  eq \f(5(,3), 2(


	
38. Rangpur Cadet College 
	Subject Code :
	1
	2
	6



Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( x – 1 is factor of the polynomial P (x) = x4 – 2x3 + 2x2 – 2x + a.   

a.
Find the value of a.  
2

b.
Factorize the polynomial P(x).  
4
c.
Express  eq \f(1,P (x)) as a sum of partial fractions.  
4
2. ( Consider the equations 3xy2 – x + 2y2 + 1 = 0, y > 0 and (1 + 3x) eq \s\up5(\f(1,3)) + (1 – 3x)  eq \s\up5(\f(1,3)) = 2 eq \s\up5(\f(1,3)). 
a.
Give examples of an exponential equation and a quadratic equation with two variables in each case.  
2

b.
Solve the stimulus radical equation.  
4
c.
Find the values of x : y +  eq \f(12,y) = 8 
4
3. ( a = 3l + 1, b = 3m + 2, c = 3n + 3 and abc = 729. 
a.
Find the value of l + m + n.  
2

b.
If x = 1 + log3bc, y = 2 + log3 ca and z = 3 + log3 ab, show that x + l = y + m = z + n.  
4
c.
Show that  eq \f(1,2m + 2–n + 1) +  eq \f(1,2n + 2–l + 1) +  eq \f(1,2l + 2–m + 1) = 1. 
4
Group B – Geometry and Vector

4. ( 

[image: image5]
In figure, the medians AD, BE and CF of (ABC intersect at the point G.  
a.
What is the name of the point G? Write the ratio of AD and GD?  
2

b.
Show that AB2 + AC2 = 2 (AD2 + BD2). 
4
c.
Construct the circumcircle of the triangle ABC. [Symbols and description of drawing are essential] 
4
5. ( (2, – 4), (–4, 4) and (3, 3) are respectively the coordinates of the vertices A, B and C of (ABC.   

a.
What is called the slope of a straight line?  
2

b.
What type of ( ABC does it appear to be? Justify your contention. 
4
c.
The line passing through the first two stimulus points intersects the x-axis and the y-axis at the points P and Q respectively. Fine the equation of the line PQ. 
4
6. ( 
In figure, a, b are respectively the position vectors of the vertices A, B of (OAB and d, c are respectively the position vectors of the mid-points D, C of its sides OA, OB with respect to O as origin. 
a.
Express  eq \o(((,AB) in terms of a and b.  
2

b.
Show that a + b – 2 (d + c) = 0 
4
c.
If P and Q are the mid-points of the diagonals AC and BD of the quadrilateral ABCD respectively, then prove with the help of vectors that PQ (( AB (( DC and PQ =  eq \f(1,2) (AB – DC) 
4
Group C - Trigonometry & Probability 
7. ( Given, A =  eq \f(1 + sin(,1 – sin()  and B = sec( + tan(.  
a.
If ( =  eq \f((,3) , find the values of A and B.  
2

b.
Show that B =  eq \r(A).  
4
c.
If B =  eq \r(3) and 0 < ( <  eq \f((,2) , find the possible value of (.  
4
8. ( According the report of a rural health center, the new born babies of Rangpur Sadar area last year were as in the following table : 

	Number of babies 

	less than normal weight
	normal weight
	more than normal weight

	1200
	3000
	800


Out of these babies, one baby is selected at random. 

a.
What do you mean by event and sample space?  
2

b.
What is the probability that the baby was born exactly with normal weight?  
4
c.
What is the probability that the baby was born with not less than normal weight? 
4
	Answers
	1.
a. 1; b. (x ( 1)2 (x2 + 1); c. ( eq \f(1,2(x ( 1)) +  eq \f(1,2(x ( 1)2) +  eq \f(x,2(x2 + 1))
2.
b. ±  eq \f(1,3); c. (  eq \f(9,11) or (  eq \f(73,107)
3.
a. 0

4.
a. Centroid; 3 : 1

5.
c. 4x + 3y + 4 = 0
	6.
a. b ( a
7.
a. A = 7 + 4 eq \r(3), B = 2 +  eq \r(3); c. ( =  eq \f((,6)
8.
b.  eq \f(3,5); c.  eq \f(19,25)


	
39. Comilla Cadet College
	Subject Code :
	1
	2
	6



Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra

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

a.
Determine the domain of f(x). 
2

b.
Show that f(x) is one-one function. 
4

c.
Prove that f(x) = f(1(x). 
4

2. ( (2 ( x) (1 ( ax)8 is a binomial expression.
a.
What is the coefficient of x3 in the expansion of (2 ( 3x)6? 
2

b.
If a =  eq \f(1,2)  then find the value of 1.9 ( (1.05)8 by expanding the expression up to x3. 
4

c.
Expanding the expression up to x3 if we get 2 ( 9x ( bx2 ( cx3 then find the value of a, b and c. 
4

3. ( P = a ( b, Q = a ( b and R = 3x ( 1.
a.
Find the value of x when, log eq \s\down3(\r(8)) x = 3 eq \f(1,3) . 
2

b.
If x =  eq \r(3,P) (  eq \r(3,Q) and  eq \r(3,PQ) = c, then prove that x3 ( 3cx ( 2a = 0. 
4

c.
Impose a condition on x so that the series  eq \f(1,R) (  eq \f(1,R2) (  eq \f(1,R3) ( ......will have an infinite sum and find that sum. 
4

Group B – Geometry and Vector

4. ( 

[image: image6]
a.
If the length of the side of an equilateral triangle is 4cm, then determine the area of the inner-circle. 
2

b.
Prove that AE.BC = AB.CE ( BE.AC. 
4

c.
If AE is the bisector of (A, then prove that AD2 = AB.AC ( BD.CD. 
4

5. ( A godown of two part roof is constructed on a cubical base and a sphere of circumference 44m is exactly fits inside the cube. Each part of the roof is 16m wide.  

a.
Determine the total area of surfaces of a capsule of length 15cm and radius 3 cm. 
2

b.
Determine the volume of the unoccupied portion of the cube. 
4

c.
Determine the volume of the Godown. 
4

6. ( y = x ( 4; y = x ( 4; y = (x ( 4; y = (x ( 4 are four linear equations. 

a.
What is the angle between x-axis and the line y = (x ( 4. 
2

b.
Find the area of the triangle formed by the line y = x ( 4 with the axes of co-ordinates. 
4

c.
If the equations are the sides of a quadrilateral, then find the equation of the diagonals. 
4

Group C - Trigonometry & Probability 

7. ( Riding a cycle, Ehsan traverses an arc in 10 seconds which makes an angle 28( at the centre of a circular region. The wheel of the cycle makes four revolutions per second and its diameter is 0.84m. 
a.
If sin( ( cos( =  eq \r(2) then find the value of (, where 0( < ( < 90(.  
2

b.
Determine the speed of Ehsan in km/h. 
4

c.
Determine the area of the circular region. 
4

8. ( A coin and a dice are thrown together. 
a.
If any number is drawn randomly from 20 to 30, then what will be the probability of getting prime number? 
2

b.
Draw the probability tree and hence determine the probability of getting head and even number. 
4

c.
If coin is replaced by dice and 'x' is the outcome of 1st dice and 'y' is the outcome of 2nd dice then determine P(x ( y > 7). 
4

	Answers
	1.
a. ( (  eq \b\bc\{(\f(1,2))
2.
a. 4320; b. 2.807; c. a =  eq \f(5,8), b =  eq \f(135,8), c =  eq \f(725,32)
3.
a. 32; c. x >  eq \f(2,3) or x < 0;  eq \f(1,3x ( 2)
4.
a. 4.19 sq. cm. 
	5.
a. 282.74 sq. cm; b. 1307.24 cubic m; c. 2747.29 m3
6.
a. 135(; b. 8 sq. unit; c. x = 0, y = 0
7.
a. 45(; b. 38.016 km/h; c. 11399.79 sq. m
8.
a.  eq \f(2,11); b.  eq \f(1,4); c.  eq \f(5,12)
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	1
	2
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Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( If f(x) = ax2 + bx + c then,   

a.
When f(x) = 0, then, find the value of x.  
2

b.
If a = 1, b = – 6, c = 13 then,  eq \r(f (x) + 2) –  eq \r(f (x)) =  eq \r(10) –  eq \r(8)  
4

c.
Solve f(x) = 0 graphically when b = c = 4  
4
2. ( If f(x) = (x + a)n 
a.
Expand f (x) when a = – 4 and n = 6.  
2

b.
In the expansion of f(x) the co-efficient xr and xr + 1 are equal. When a = 3 and n = 15. Find the value of r.  
4
c.
In the expansion of f(x) first three numbers are 729,7290,30375 then find the value of 'a'.  
4
3. ( S = (x – 1)2 + 1 +  eq \f(1,(x – 1)2) + .............. 
a.
Find the 15th term of S.  
2

b.
Impose a condition on x under which the infinity series S will have a sum and find that sum.  
4
c.
Express the sum of infinity series S as partial fraction.  
4
Group B – Geometry and Vector

4. ( If AD, BE and CF are the three medians of triangle ABC. 
a.
Prove that BC2 + BA2 = 2 (BE2 + AE2)  
2

b.
AD, BE and CF are meet at G, prove that AB2 + AC2 + BC2 = 3 (GA2 + GB2 + GC2) 
4
c.
If BC = 7.5, (ABC = 45(, and AB – AC = 2.5 cm. then construct the traingle.   
4
5. ( A straight line passes through the point (– 2, – 5) and intersects the x and y axes at the point A (a, 0) and B (0, b) respectively such that OA + 2.OB = 0 where O is the origin.  

a.
Find the distance between A and B.   
2

b.
If the point A, B and C (1, 1) are collinear, show that  eq \f(1,a)  +  eq \f(1,b) = 1.  
4

c.
Find the equation of the straight line.  
4
6. ( 

a.
Prove that A eq \o((,D) + B eq \o((,E) + C eq \o((,F) = 0 
2

b.
With the help of vector, prove that DE (( BC and DE =  eq \f(1,2) BC. 
4
c.
If M and N are the mid- points of BF and CE of trapezium BCEF. With the help of vector prove that MN (( DE (( BC. 
4
Group C - Trigonometry & Probability 
7. ( 

a.
If ( = 39( 12(38((, then express ( in radians.  
2

b.
When ( =  eq \f((,15) then find the value of cos2( + cos2  eq \f(13(,2) + cos2 16( + cos2  eq \f(47(,2)  
4
c.
Solve 4 (cos2 ( + sin() = 5, when 0 < ( < 2( 
4
8. ( A bag contains 6 white, 7 red and 9 black balls.  
a.
One ball is drawn at random from the bag. What is the probability of getting the ball to be black?  
2

b.
One ball is drawn at random from the bag. What is the probability of getting the ball to be white or red?  
4
c.
Two balls are drawn successively without replacement. Find the probability of the both the balls to be white?  
4

	Answers
	1.
a. x = b2 – 4ac) eq \f(– b ± ,2a) 
; b. x = 1, 5; c. x = (2
2.
a. x6 – 24x5 + 240x4 – 1280x3 + 3840x2 – 1024x + 4096; b. 3; c. 5 
 3.
a.  eq \f(1,(x – 1)26); b. x < 0 or x > 2; c. x2 – 2x + 2 +  eq \f(1,2 (x – 2)) –  eq \f(1,2x) 
	5.
a.  eq \r(a2 + b2); c. x – 2y = 8 

7.
a. 0.6843 radian; b. 2; c.  eq \f(2(,3) ,  eq \f(4(,3) 
8.
a.  eq \f(9,22) ; b.  eq \f(13,22) ; c.  eq \f(1,11) 
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Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( Given  eq \f(log (1 + y),log y)  = 2  

a.
Convert the given equation into a quadratic equation in y.  
2

b.
Using the stem show that y =  eq \f(1 + \r(5),2)  
4
c.
Prove that  eq \f(1,loga(abc)) +  eq \f(1,logb(abc)) +  eq \f(1,logc(abc)) = 1 
4
2. ( a + ar + ar2 + ar3 +.............. is a geometric series. 
a.
The nth term of a sequency is Un =  eq \f(1,n) , if Un < 10–5, what will be the value of n? 
2

b.
Prove by mathematical induction that, the partial sum of n terms of the given geometric series is S = a  eq \f(1 – rn,1 – r)  
4
c.
Impose a condition on y under which the infinity series  eq \f(1,y + 1) +  eq \f(1,(y + 1)2) +  eq \f(1,(y + 1)3) + ............. will have a sum and find that sum.  
4
3. ( Given (x + y)n
a.
Expand (x + y)n.  
2

b.
Find the value of (1.5)5 up to 3 place of decimal using pascal's triangle.  
4
c.
Show that the difference of the coefficients of x3 and x6 of  eq \b\bc(1 – \f(x2,4))8 is  eq \f(7,8) .  
4
Group B – Geometry and Vector

4. ( 

[image: image7]
ABCD is a cyclic quadrilateral and AC, BD its two diagonal. 

a.
Describe Ptolemy's theorem.  
2

b.
Using the stem prove that AC. BD = AB. CD + BC. AD.   
4

c.
If the three median's of a (ABC meet at G, prove that AB2 + BC2 + CA2 = 3 (GA2 + GB2 + GC2). 
4
5. ( The radius of the base of a tent like a right circular cone is 25 meters and its height is 8 meters.   

a.
Find the slant height of the tent.  
2

b.
How much land in square meters will be required to construct the tent? Find the volume of the vacuum space inside the tent.  
4
c.
What will be the cost of the canvas of the tent if its price is Tk. 150 per square meters?  
4
6. ( Given 3x – 2y – 4 = 0.  
a.
Find the slope of the line given in the stem.  
2

b.
Draw the graph of the line given in stem and also determine the magnitude of the intersected part of the two axis.  
4
c.
Prove that y2 – 4y – 6x + 13 = 0, if the distance of the y-axis from the point P (x, y) is equal to the distance of P from O (3, 2).  
4
Group C - Trigonometry & Probability 
7. ( 
ABCD is a cyclic quadrilateral. 

a.
Find the area of the ( ABC.  
2

b.
Prove that CotA + CotB + CotC + CotD = 0.  
4
c.
Find the value of ( and with the value of ( justify the identity Sin3( = 3 sin( – 4sin3(.  
4
8. ( An unbiased coin is tossed thrice.  
a.
Find the probability of getting just one tail and getting head in all three tossing.  
2

b.
Using the information given in the stem, form the sample space as a probability tree and exhibit it as a set.  
4
c.
Show that in n times tossing of the coin the sample space will consist of 2n points. 
4
	Answers
	2.
a. n > 105; c. y < (2 or y > 0;  eq \f(1,y)
3.
a. xn +  eq \b(\a(n,1))xn ( 1 y +  eq \b(\a(n,2))xn ( 2y2 +  eq \b(\a(n,3))xn ( 3y3 + ...... + yn; b. 11  eq \f(25,64)
	5.
a. 26.25; b. 1963.5 m2; 5236 m3; c. 309251.25 Tk.
6.
a. m =  eq \f(3,2)
7.
a.  eq \f(\r(3),2) sq. unit; c.  eq \f((,3)
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Time ( 2 hours 35 minutes  
Higher Mathematics (Creative)
Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra

1. ( 

[image: image8]
The elements of the sets A, B, C are given in the Venn diagram. Where U = A ( B ( C  

a.
If n (A) = n (B), find the value of x.  
2

b.
Prove that n (A ( B ( C)( = n (A( ( B( ( C(), when x = 1. 
4

c.
If P(x) = n(A) ( n(B) & Q(x) = n(C), then express to partial fraction:  eq \f(Q(x),P(x))  
4

2. ( x ( 1 = logabc, y ( 1 = logbca, z ( 1 = logcab, & F(x) = ax ( b.ax ( 2 ( c3
a.
If F(x) = 0, a = 2, b = 3 & c = 5, find the value of x. 
2

b.
Show that, xy(z ( 1) = z(x ( y). 
4

c.
If a = 2, b = 0, c = 0, draw the graph of F(x) & determine domain and range.  
4

3. ( (a ( b)n & (k ( d)n are two algebraic expressions.
a.
If a = 2, b =  eq \f(x,3) , n = 6, then expand (a ( b)n with the help of Pascal's triangle. 
2

b.
If k = 1 d = ( x, n = 40, in expansion of (k ( d)n the 21th term & 22th term are equal. What is the value of x? 
4

c.
If a = 2, b =  eq \f(x,2) , n = 6, find the value of (1.995)6 up to three decimal places by using the result of expansion of the (a ( b)n up to first four term.  
4

Group B – Geometry and Vector

4. ( 
a.
State the Ptolemy's theorem & describe according to above figure. 
2

b.
In (ABD, AP ( BD, AC is the diameter of the circum-circle, Prove that AB.AD = AC.AP. 
4

c.
The solid is formed by revolving the triangle APD about AP. If AP = 8 cm, PD = 6cm, what will be the cost of the canvas of the solid if its price is Tk 110 per square meter? 
4

5. ( 

[image: image9]
In the quadrilateral PQRS, A, B, C & D are the midpoints.  
a.
Express  eq \o((,BA) in terms of  eq \o((,QR) &  eq \o((,QP) . 
2

b.
By vector method, prove that ABCD is a parallelogram. 
4

c.
If A (1,1), B(4,4), C(4,8), D(1,3) are the vertices of the parallelogram, find the area of the parallelogram. 
4

6. ( In (ABC, base a = 6.5 cm, height h=4.5cm & angle adjacent the base ( x = 45( 

a.
Express the above information by the figure. 
2

b.
Draw the triangle with sign and description. 
4

c.
Draw a circle which touches a definite point on a straight AB = 6.5cm & passes through a point outside on this straight line. 
4

Group C - Trigonometry & Probability 

7. ( a = cosec(, b = cot(, c = x 
a.
If ( =  eq \f((,12) , find the value of tan(. tan5(. tan7(. tan11( 
2

b.
If a ( b =  eq \f(1,c) , prove that cos( =  eq \f(x2 ( 1,x2 ( 1)  
4

c.
When  eq \f(2,a) (3b = 0, find the value of (, where 0 < ( < (. 
4

8. ( During the winter vacation sabit wanted to travel from Sylhet to Dhaka and from Dhaka to Cox-bazar. By throwing a coin thrice he decided to travel by bus or by train. It was found that the probability of travelling from Sylhet to Dhaka by bus is  eq \f(4,9) and Dhaka to Cox-Bazar by train is  eq \f(7,11) . 
a.
What is mutually exclusive events and sample space? 
2

b.
Draw the probability tree of throwing the coin and also find the probability of getting at least one T.  
4

c.
Use the probability tree to find the probability that sabit traveled from Sylhet to Dhaka by bus and from Dhaka to Cox-bazar not by train.  
4

	Answers
	1.
a. x = (  eq \f(1,7); c.  eq \f(37,23(3x + 7)) (  eq \f(39,46(5x + 4))
2.
a. x =  eq \f(5log5 ( log11,log2); c. Domain (((,(), Range (0, ()
3.
a. 64 + 64x +  eq \f(80,3)x2 +  eq \f(160,27)x3 +  eq \f(20,27)x4 +  eq \f(4,81)x5 +  eq \f(x6,729)

b.  eq \f(21,20); c. 63.046
	4.
c. Tk. 2.07

5.
a.  eq \o(((,BA) =  eq \f(1,2)( eq \o(((,QP) (  eq \o(((,QR)); c. 9 sq. unit
7.
a. 1; c.  eq \f((,3)
8.
b.  eq \f(7,8); c.  eq \f(16,99)
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Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra

1. ( (1 ( x)m (1 ( ax)n  

a.
Show that 0! = 1 
2

b.
If m = 1, n = 6 and we get (1 ( bx2) expanding the given expression in stem upto x2, find the value of a and b. 
4

c.
If m = 16, n = 15, a = 1 find the coefficient of x13 and x10. 
4

2. (  eq \f(logk p,y ( z) =  eq \f(logkq,z ( x) =  eq \f(logkr,x ( y) 
a.
Show that, pqr = 1 
2

b.
Prove that, py ( z. qz ( x. rx ( y = 1. 
4

c.
Prove that, p eq \s\up5(y2 ( yz  ( z2) . q eq \s\up5(z2 ( zx  ( x2) . r eq \s\up5(x2 ( xy  ( y2) = 1.
4

3. ( P =  eq \f(2x,x ( 1) , ((x, y) = 2x2 ( 3xy ( y2 and g(x, y) = 5x2 ( 4y2
a.
Find the nature of the equation, x2 ( 2x ( 2 = 0 
2

b.
Find the value of x if, 6 eq \r(P) ( 5 eq \r(\f(1,P)) = 13 
4

c.
Solve: ((x, y) = 20 & g(x, y) = 41 
4

Group B – Geometry and Vector

4. ( In (ABC, base BC = 7.5 cm, (B = 45( and AB ( AC = 2.5cm
a.
What is ptolemy's thorem? 
2

b.
Draw (ABC with description. 
4

c.
If AD ( BC and R is circumradius of (ABC. Prove that AB.AC = 2R.AD 
4

5. ( A(0, (1), B((2, 3), C(6, 7) and D(8, 3) are vertices of a quadrilateral.  

a.
Find the equation of the straight line AC. 
2

b.
What type of quadrilateral ABCD is? Explain it. 
4

c.
If P, Q, R and S are the mid-point of the sides AB, BC, CD and DA respectively, with the help of vector show that PQRS is a parallelogram. 
4

6. ( 

[image: image10]
a.
Find the length of BH. 
2

b.
Find the area of whole surface of the given figure. 
4

c.
What is the volume of the solid, if someone complete a single revolution of rectangular ABCD about AB.  
4
Group C - Trigonometry & Probability 

7. ( 
a.
What is radian angle? 
2

b.
Prove that (AOB is a constant angle. 
4

c.
If cot( ( tan( = 2sec(, find the value of ( in radian. 
4

8. ( A box contain 5 red and 10 white balls and two balls drawn at random. 
a.
Draw a tree diagram of tossing two coins. 
2

b.
What the probability of getting two balls of different color? 
4

c.
What is the probability of getting two balls of same color? 
4

	Answers
	1.
b. a =  eq \f(1,6); b = (  eq \f(7,12); c. coefficient of x10 = (3003; coefficient of x13 = ( 5005
3.
a. real, unequal, irrational; b.  eq \f(25,7), ( eq \f(1,7)

c. (x, y) =  eq \b(\f(13,\r(21))  ( \f(2,\r(21))),  eq \b(\f((13,\r(21)) ( \f((2,\r(21))), (1, 3), ((1, (3) 
	6.
a. 8.79 cm; b. 133 sq. cm; c. 351.8592 cc

7.
c.  eq \f((,3)
8.
b.  eq \f(10,21); c.  eq \f(11,21)
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Full Marks ( 50
[N.B. ( The figures in the right margin indicate full marks. Answer five questions taking at least one from each Group.]

Group A  – Algebra
1. ( f(x) = eq \r(2x + 1) and g(x) = eq \f(x3,x2–4) are two functions.  

a.
Find the domain of the function defined by f(x).  
2

b.
Determine whether the function f(x) is one-one or not. 
4
c.
Resolve g(x) into partial fraction.
4
2. ( M = n2 – 3eq \s\up6(\f(2,3)) – 3eq \s\up6(\f(–2,3)) + 2, N = eq \f(loga (1+y) – 2 loga (y),loga(y))3eq \f(2,3)
a.
If (16)p = (128)q then find p : q 
2

b.
If M = 0, show that 3n3 + 9n – 8 = 0  
4
c.
If N = 0, show that y = eq \f(1 + \r(5),2).  
4
3. ( eq \f(1,y+1) + eq \f(1,(y+1)2) + eq \f(1,(y+1)3) .................... is an infinite series.
a.
Express 0.eq \o(.,3) as a series and find its sum if exists. 
2

b.
Find the sum of the first twelve terms of the series for y = 2. 
4
c.
Impose a condition on ‘y’ under which the infinite series will have a sum.  
4
Group B – Geometry and Vector

4. ( 
ABCD be a quadrilateral inscribed in a circle. AC, BD be its diagonals and (DAP = (BAC.

a.
What do you understand by a nine point circle. 
2

b.
Prove that, AC.BD = AB.CD + BC.AD 
4
c.
If R and S are the middle points of AB and AD of (ABD, prove with the help of vector that RS||BD and RS = eq \f(1,2) BD 
4
5. ( A (a, 3a), B (a2, 2a), C (a-2, a) and D (1,1) are four points.  

a.
Distance of the point P(x, y) from y-axis and the point Q (1, 0) are equal. Prove that y2 = 2x–1  
2

b.
If AB and CD are parallel then find the probable values of ‘a’. 
4
c.
Taking the greater value of ‘a’ find the perimeter and area of the quadrilateral ABCD.  
4
6. ( The hypotenuse and sum of other two sides of a right angled triangle are respectively h = 5 cm and s = 7 cm.  
a.
Find the lengths of other two sides of the triangle. 
2

b.
Construct the triangle. [Description and sign of construction are necessary] 
4
c.
Find the volume and area of whole surface of the solid formed by revolving the triangle about the greater side other than hypotenuse.  
4
Group C - Trigonometry & Probability 
7. ( sec( + tan( = y and 5cosec2( – 7cosec ( cot ( = z  
a.
If A = eq \f(((,3), show that tan2A = eq \f(2tanA,1 ( tanA2) 
2

b.
Prove that sin( = eq \f(y2 – 1,y2+1) 
4
c.
If z = 2, find the value of (. where 0< ( < 2(  
4
8. ( The probability that a person will travel from Rangpur to Dhaka by bus is eq \f(4,9), from Dhaka to Khulna by train is eq \f(3,7) and from Khulna to Barisal by bus is eq \f(2,5).  
a.
What is the probability of going Rangpur to Dhaka or Khulna to Barisal by bus.  
2

b.
Draw a probability tree of the possible outcomes.  
4
c.
If the person travels from Rangpur to Dhaka not by bus, Dhaka to Khulna not by train and Khulna to Barisal not by bus, then find the probability of his whole journey.  
4
	Answers
	1.
a. {x ( ( : x ( (  eq \f(1,2)}; c. x +  eq \f(2,x + 2) +  eq \f(2,x ( 2)
2.
a. 7 : 4
3.
a.  eq \f(1,3); b.  eq \f(1,2). eq \f(312 ( 1,312); c. y > 0 or y < (2
	5.
b. (1, 2 c. 6 eq \r(2) + 2 eq \r(5) unit; 9 sq. unit
6.
a. 3 cm, 4 cm; c. 37.7 cubic cm; 75.4 sq. cm

7.
c.  eq \f((,3),  eq \f(5(,3)
8.
a.  eq \f(30,45); c.  eq \f(4,21)
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