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57. Rajuk Uttara Model College, Dhaka
	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. ( P(x) = ax3 + bx + c, Q(x) =  eq \f(2x,(x + 1) (x2 + 1)2)  

a.
Show that (a ( b)3 + (b ( c)3(c ( a)3 = 3(a ( b) (b ( c) (c ( a.) 
2

b.
P(x) is divided by (x ( m) then show that, the remainder is equal to p(m).  
4
c.
Express Q(x) as the sum of partial fraction. 
4
2. ( y = ((x) = x2 ( 2x ( 1 and the area of a rectangular field is 300 square metres and its semi perimeter is 10 metres more than a diagonal. 
a.
If xy = yx, x = 2y then what is the value of x? 
2

b.
Find the length and breadth of the rectangular field. 
4
c.
If y = ((x) = 0 then, find the solution by the help of graph.  
4

3. (  eq \f(1,4x + 1) +  eq \f(1,(4x + 1)2) +  eq \f(1,(4x + 1)3) +  eq \f(1,(4x + 1)4) + ......... is a geometric series and  eq \b(x ( \f(k,x2))Bis a binomial expression.
a.
If x = 1 then find the geometric series and its common ratio. 
2

b.
Find the condition which should be imposed on x, so that the given geometric series will have a sum up to infinity. And find that sum.  
4
c.
In the binomial expansion, if co-efficient of x2 is 252 then find the value of k.  
4
Group B – Geometry and Vector

4. ( 

[image: image1]

In the diagram AP is diameter.
a.
Define orthocenter and circumcentre. 
2

b.
From the above figure prove that: AB.AC = AP.AD. 
4
c.
For the quadrilateral prove that, AP.BC = AB.PC + BP.AC. 
4
5. ( ABC is a right circular cone. Whose radius of base OC = OB = r cm., height OA= h cm., slant height AB = AC = l cm. and semi vertical angle (OAB = (OAC = (. Area of Curve surface is s.   

a.
Find the length of the diagonal and the volume of the cube of which the length of the diagonal of a face is 8 eq \r(2)cm. 
2

b.
Show that, v =  eq \f(1,3)(h3tan2( cubic unit. 
4
c.
Proved that, S =  eq \f((h2tan(,cos() =  eq \f((r2,sin() Square unit.  
4
6. ( P(8, 3), Q(3, 8), R((2, 3) are three points and PQRS is a parallelogram.  
a.
Find the length and slope of QR. 
2

b.
Find the area of the triangle PQR. Also show that it is an isosceles triangle.  
4
c.
Find the co-ordinate of S of the parallelogram PQRS.  
4
Group C - Trigonometry & Probability 
7. ( ((x) = sinx 
a.
Find the length of an arc which makes an angle 60( in the center of the circle with radius 5cm,  
2

b.
If a ((() + b(  eq \b(\f((,2) ( () = c, then show that, a(  eq \b(\f((,2) ( () ( b((() = ± eq \r(a2 + b2 ( c2). 
4
c.
Solve: ((x) + ( eq \b(\f((,2) ( x) =  eq \r(2), when 0 < x < 2(.   
4
8. ( A boy take 17 cards numbered 1, 2, 3, 4 ............ 17 and put into a box mixing it thoroughly. Another boy thrown two dice.  
a.
Form the sample space of dice when it thrown twice.  
2

b.
If the 1st Boy draws a card form the box then what is probability that the number on the card is prime. 
4
c.
When the 2nd boy thrown two dice, what is the probability of obtaining a total of 11.  
4
	Answers
	1.
b. P(m) = am3 + bm + c; c.  eq \f((1,2(x + 1)) +  eq \f(x ( 1,2(x2 + 1)) +  eq \f(x + 1,(x2 + 1)2)
2.
a. 4; b. 20m; 15m; c. x = (.4 or 2.4 (approx.) 

3.
a.  eq \f(1,5) +  eq \f(1,52) +  eq \f(1,53) + ...........;  eq \f(1,5) ; b. x > 0 or x < –  eq \f(1,2) ;  eq \f(1,4x); c. ± 3
5.
a. 8 eq \r(3)cm 512 cubic cm
	6.
a. 1; b. 25 sq. unit; c. (3, (2) 

7.
a.  eq \f(5(,3) cm.; c.  eq \f((,4)  
8.
b.  eq \f(7,17); c.  eq \f(1,18) 


	
58. Ideal School And College, Motijheel, Dhaka 
	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. ( P(x) = 4x4 – 5x3 + 5x – 4 


g(x) = x2 + 7x + 6   

a.
Find the value of P (–3). 
2

b.
Justify that, (x – 1) and (x + 1) both are factor of p(x).  
4
c.
Express  eq \f(g(x),p(x)) into partial fraction. 
4
2. ( (i) x +  eq \f(4,y) = 1 


(ii) y +  eq \f(4,x) = 25


(iii)  eq \r(\f(x – 1,3x + 2)) + 2  eq \r(\f(3x + 2,x – 1)) = 3 
a.
If  eq \f(x – 1,3x + 2) = p than by using (iii) show that, p2 – 3p + 2 = 0. 
2

b.
By solving (iii) find the value of x.  
4
c.
By using (i) and (ii) find the value of (x, y).  
4
3. (  eq \f(1,(x – 1)) +  eq \f(1,(x – 1)2) +  eq \f(1,(x – 1)3) +........... is an infinite series and 3.0 eq \o((,4)0 eq \o((,3) is a repeating decimals. 
a.
Find the series of x = 5 and what is the common ratio of the obtained series? 
2

b.
Find the condition which should be impossed on x, so that the series will have a sum upto infinity and find the sum.  
4
c.
Make a series by the repeating decimal and express the sum upto infinity as a rational fraction.  
4
Group B – Geometry and Vector

4. ( The line y = 3x + 4 intersects the x-axis at P and the line 3x + y = 10 intersects the y-axis at Q and the intersecting points of the lines is R. 
a.
Find the product of the slopes of the lines.  
2

b.
Find the equation of the line passes through the point R and the slope is 4.  
4
c.
Find the area of (PQR.  
4
5. ( A, B and C are the mid points respectively of the sides QR, RP and PQ. 

a.
Express  eq \o((,PQ) interms of  eq \o((,BQ) and  eq \o((,CR) . 
2

b.
Show that,  eq \o((,PA) +  eq \o((,QB) +  eq \o((,RC) = O. 
4
c.
Prove with the help of vectors that, the straight line drawn from the point C and parallel to QR must passes through the point B.  
4
6. ( The height of a right circular cone, a semi-sphere and a cylinder are the same. They stand on the equal basis.  
a.
Draw a figure according to the given stem.  
2

b.
Show that, the ratio of the cone, semi-sphere and cylinder is 1 : 2 : 3.  
4
c.
If the volume of the cone is 150 m3 then find the volume of the semi-sphere and the cylinder.  
4
Group C - Trigonometry & Probability 
7. ( Diameter of the earth is 12880 kilometer. Mymensingh and Barishal create 4.5( angle at the earth's centre. A person goes from Mymensingh to Barishal by a car having a wheel of radius 0.62 metre.  
a.
Express supplementary angle of 6( in radian.  
2

b.
Find the distance between Mymensingh and Barishal.  
4
c.
From Mymensingh to Barishal, how many times each of the car's wheel will move.  
4
8. ( A dice and two coins are thrown.  
a.
What is random experiment and incident.  
2

b.
Draw the probability tree and write the sample space.  
4
c.
What is the probability of at least one H in coin and 4 or 5 in dice.  
4
	Answers
	1.
a. 440; c.  eq \f(7,3 (x – 1)) +  eq \f(10 – 28x,3(4x2 – 5x + 4)) 
2.
b. x = (  eq \f(9,11); c. (x, y) =  eq \b(\f(4,5)( 20),  eq \b(\f(1,5)( 5)  

3.
a.  eq \f(1,4) +  eq \f(1,42) +  eq \f(1,43) + ..........;  eq \f(1,4); b. x < 0 or, x > 0 ;  eq \f(1,x ( 2)

c. 3 eq \f(403,9990)
	4.
a. (9; b. 4x ( y + 3 = 0; c. 7 sq. unit

5.
a.  eq \o(((,PQ) =  eq \f(4,3)  eq \o(((,BQ) +  eq \f(2,3)  eq \o(((,CR)
6.
c. 300m3; 450 m3
7.
a. 3.037 radian; b. 505.797 km; 

c. 129838

8.
c.  eq \f(1,4)


	
59. Viqarunnissa Noon School & College, Dhaka
	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) =  eq \f(4x ( 9,x ( 2) , where x ( 2 and  eq \f(1,a3) (  eq \f(1,b3) (  eq \f(1,c3) =  eq \f(3,abc)   

a.
Show that, A\B ( A ( B 
2

b.
If 4((1(x) = x, find the value of x. 
4

c.
Prove that, bc ( ca ( ab = 0 or a = b = c 
4

2. (  eq \r(a ( 15) (  eq \r(a ( 13) =  eq \r(10) (  eq \r(8) 
and y = (p ( q) eq \s\up5(\f(1,3)) ( (p ( q)  eq \s\up5(\f(1,3)) 
a.
If log eq \s\down3(\r(8)) b = 3 eq \f(1,3) , find the value of b. 
2

b.
If a = x2 ( 6x, Solve that given eqution. 
4

c.
If p2 ( q2 = r3, prove that y3 = 3ry ( 2p 
4

3. (  eq \b(a ( \f(x,2))6 = b ( 96x ( cx2( ..........

and S( = 1 (  eq \f(1,1 ( y) (  eq \f(1,(1 ( y)2) (  eq \f(1,(1 ( y)3) ( -----------
a.
Find the domain of the function ((x) =  eq \f(x,|x|)  
2

b.
From the first equation of the stem, find the value of a, b, c.  
4

c.
What condition should be imposed on y, so that the given series will have a sum up to infinity (S()? Find the sum. 
4

Group B – Geometry and Vector

4. ( In the triangle ABC, orthocentre 'O', Circumcentre 'S', Centroid 'G' and median AP.
a.
With the help of vector prove that,  eq \o((,AB) (  eq \o((,AC) = 2 eq \o((,AP)  
2

b.
Prove that, S, G and O are collinear. 
4

c.
Draw a circle which touches a circle at a fixed point whose diameter is equal to the median Ap of (ABC and passes through a fixed point outside the circle. (Sing and description are needed). 
4

5. ( In the (ABC, AD is a median and in the trapezium PQRS, PS || QR   

a.
State ptolemy's theorem and explain it with figure. 
2

b.
Prove that, AB2 ( AC2 = 2(AD2 ( BD2) 
4

c.
If  M and N be the middle point of PQ and SR respectively, with the help of vector prove that MN =  eq \f(1,2)  (PS ( QR) and MN || PS || QR 
4

6. ( The joining line of A((1, 3) and B(5, 15) intersects X and Y axis at the point C and D respectively. O be the origin. 

a.
Draw the figure in the graph paper and find the Coordinates of C and D.  
2

b.
Find the equation of CD and area of the (COD. 
4

c.
The height of a conical tent is equal to the length of BD. How much canvas will be required if it is described to enclose a land of 2000 square metres? 
4


Group C - Trigonometry & Probability 

7. ( tan( =  eq \f(3,4) and sinA =  eq \f(x2 ( 1,x2 ( 1)  
a.
Express 75(30( in radians. 
2

b.
If sin( is negative, Show that,  eq \f(sin( ( cos(,sec( ( tan() =  eq \f(14,5)  
4

c.
Prove that, tanA ( secA = x 
4

8. ( An unbiased coin is tossed thrice. 
a.
Define random experiment with example. 
2

b.
With respect to the stem, form a probability tree, showing all possible sample points and write down the Sample space. 
4

c.
With respect to stem, find the probability of each of the following events. 
4


(i) getting at least one tail


(ii) getting just one head.

	Answers
	1.
b. x = 6
2.
a. 32; b. x = 1, 5 
3.
a. ((x) = {x ( ( : x ( 0}; 

b. a = 2, b = 64, c = 60; 

c.  eq \f(y + 1,y)
	6.
a. (–  eq \f(5,2) , 0), (0, 5); b.  eq \f(25,4) sq. unit; c. 2187.556 sq. m (approx.)
7.
a. 1.3177 radians
8.
b. S = {HHT, HTH, HTT, HHH, TTH, THH, TTT}


c. tail =  eq \f(7,8), head =  eq \f(3,8)


	
60. Dhaka Residential Model 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(1,\r(2x + 7)) , g(t) =  eq \f(3t + 7,5t2 – 26t + 5) 
a.
Find the domain of f(x). 
2

b.
For any set P, Q prove that, n (P ( Q) = n (P) + n (Q) – n (P ( Q).  
4
c.
Express g(t) as partial fractions.  
4
2. ( A = ax eq \s\up5(\f(1,3)) + by eq \s\up5(\f(1,3)) + cz eq \s\up5(\f(1,3))

B = loge (3 + y) – 2logey 
a.
Prove that, loge (PQ) = loge P + logeQ.  
2

b.
If A = 0 and x2 = yz then prove that, a3x + b3y + c3z – 3abcx = 0. 
4
c.
Prove that, 2y – 1 =  eq \r(13) when B = 0. 
4
3. ( A =  eq \b\bc(1 + \f(x,2))8 and B =  eq \b\bc(a + \f(x,3))7 ; a ≠ 0
a.
Expand A upto fourth term by using Pascal's triangle.  
2

b.
In the expansion of B, co-efficients of a2 is 672. Find the value of x.  
4
c.
Expand (2 – x) A upto x2 in ascending power of x. Find also 1.9 ( (1.05)8 upto four decimal places.  
4
Group B – Geometry and Vector

4. ( Three median of (ABC. AD, BE and CF intersect at the point G. 
a.
Define orthocentre and centroid of a triangle?  
2

b.
Prove that, AB2 + BC2 = 2 (AE2 + BE2). 
4
c.
Prove that, 3(AB2 + BC2 + AC2) = 4 (AD2 + BE2 + CF2). 
4
5. ( In xy plane A (t + 1,1), B (2t + 1, 3), C (2t + 2, 2t) and D (k2, 2k) are four points.   

a.
If t = 1 find the slope and equation of AB.  
2

b.
Find the equation of the straight line passing through the point D and having slope  eq \f(1,k) . If the line passes through the point (–2, 1), find the possible value of k.  
4
c.
Find the area of (ABC. Show that the points A, B & C are collinear if, t = 2 or t = –  eq \f(1,2) .  
4
6. ( In the quadrilateral ABCD, P, Q, R and S are the midpoint of the side AB, BC, CD and AD respectively.  
a.
Explain triangle law of addition of vectors with figure.  
2

b.
By usnig vector method prove that PQRS is a parallelogram.  
4
c.
By vector method prove that, PQ || AC and PQ =  eq \f(1,2) AC 
4
Group C - Trigonometry & Probability 
7. ( P (() = 7 sin2( + 3 cos2( 
a.
Prove that, tan 2A =  eq \f(2 tanA ,1 – tan2 A) , when A =  eq \f((,6) . 
2

b.
If P(() – 4 = 0 then, Show that, cot ( ±  eq \r(3)= 0. 
4
c.
Find the value of ( if P (() = 6 and 0( < ( < 360(. 
4
8. ( An unbianed coin is tossed thrice.  
a.
Define sample space with example.  
2

b.
Draw the probability tree and write down the sample space.  
4

c.
Find the probability of each of the following : 
4


(i) getting just one tail. 


(ii) getting at least one head. 


	Answers
	1.
a. {x ( (: x > (  eq \f(7,2)}; 

c.  eq \f(11,12(t ( 5)) (  eq \f(19,12(5t ( 1))
3.
a. 1 + 4x + 7x2 + 7x3 + ........;

b. x = 6; c. 2 + 7x + 10x2 + .....; 2.8071
	5.
a. 2; 2x ( y ( 3 = 0; b. yk ( x ( k2 = 0; k = (1, 2


c. (t2 (  eq \f(3,2)t ( 1) sq. unit
7.
c. 60(, 120(, 240(, 300(
8.
c. (i)  eq \f(3,8) (ii)  eq \f(7,8)


	
61. Saint Joseph higher secondary school, Dhaka
	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. ( P(x) = x2 – 9x – 6 and Q (x) = x3 + x2 – 6x  

a.
If (x + 3) is a factor of the polynomial 2x3 + x2 + ax – 9, then find the value of a.  
2

b.
Show that, the function P (x) is not one function.  
4
c.
 Express  eq \f(P(x),Q(x)) as a sum of partial fractions.  
4
2. ( A =  eq \b\bc(2 + \f(x,4))6 and B =  eq \b\bc(k + \f(y,4))5 are two algebraic expressions. 
a.
Using Pascal's triangle rule expand (2 + 3x)4. 
2

b.
Expand A and using that expansion find the value of (1.9975)6 upto four decimal places.  
4
c.
In the expansion of B If the co-efficient of k3 is 160, then find the value of y. 
4
3. ( P = xb + x–c + 1, Q = xc + x–a + 1, R = xa + b–b + 1, S = a3–x.b5x – a5 + x.b3x 
a.
If log  eq \b\bc(\f(a + b,3)) =  eq \f(1,2) (loga + log b), then show that,  eq \f(a,b) +  eq \f(b,a) = 7
2

b.
If a + b + c = 0, then prove that,  eq \f(1,P) +  eq \f(1,Q) +  eq \f(1,R) = 1  
4
c.
If S = 0, then prove that, x logk  eq \b\bc(\f(b,a)) = logk a
4
Group B – Geometry and Vector

4. ( In (ABC, AD is the median of BC. 
a.
State Apollonius theorem.  
2

b.
Prove that, AB2 + AC2 = 2 (AD2 + BD2)  
4
c.
If BC is trisected at the point P and Q, then prove that, AB2 + AC2 = AP2 + AQ2 + 4.PQ2 
4
5. ( The vertices of a quadrilateral ABCD are A (0, –1), B (–2, 3), C(6, 7) and D (8, 3). The two diagonals AC and BD intersect at P. 

a.
Find the length and slope of AB.  
2

b.
Find the equations of AB and CD and from there show that, AB and CD are parallel.  
4
c.
If BC is the base of the quadrilateral, then find the height of the quadrilateral.  
4
6. ( P, Q, R are the midpoints of AB, BC, CA of the triangle ABC.  
a.
Represent ((,PR)  eq \b\bc(\o(((,AP) + ) 
in terms of the vector  eq \o(((,AC) .
2

b.
Prove by vector method that, PR (( BC and PR =  eq \f(1,2) BC.  
4
c.
If M and N are the mid points of PB and RC, the by vector method show that, MN ((BC and MN =  eq \f(1,2) (BC + MN). 
4
Group C - Trigonometry & Probability 
7. ( x = tan( + sec ( – 1 and y = tan ( – sec ( + 1 
a.
If tan A =  eq \f(5,12) and tan A, cos A are opposite sign then find the value of sin A.  
2

b.
Prove that,  eq \f(x,y) =  eq \f(1 + sin (,cos ()  
4
c.
Solve y = 0 when 0 < ( < 2( 
4
8. ( One dice and two coins are thrown randamly (
a.
If the dice is thrown once then find the probability of coming odd digits.  
2

b.
Using the stem draw the probability tree and also write the sample space.  
4
c.
If we throw that dice once and two coins together then find the probability of coming at least one H and at most one H. 
4

	Answers
	1.
a. 18; c.  eq \f(1,x) (  eq \f(2,x ( 2) +  eq \f(2,x + 3)
2.
a. 16 + 96x + 216x2 + 216x3 + 81x4

b. 64 + 48x + 15x2 + .........; 63.5215; c. 16
5.
a. (2; b. 2x + y + 1 = 0; 2x – y – 19 = 0; c. 2 eq \r(5)
	6.
a.  eq \f(1,2)  eq \o(((,AC)
7.
a. (  eq \f(5,13); c. (
8.
a.  eq \f(1,2); c.  eq \f(3,4);  eq \f(3,4)


	
62. Milestone College, Dhaka
	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. ( Out of 100 students of calss-X, 46 play cricket, 42 play football and 39 play volleyball. Among them 13 paly football and cricket, 14 play cricket and volleyball and 12 play football and volleyball. Besides 7 students  are skilled in no game.  

a.
Show the set of students who are skilled in the above mentioned three games and none of the game in venn diagram.  
2

b.
Find how many students are skilled in all three games. 
4

c.
How many students are skilled in one game and how many are in two of the games. 
4

2. ( F(x) = ax2 ( bx ( c and G(x) = x2 ( 6x ( 13  are two functions

a.
If 53x ( 7 = 33x ( 7 then find the value of x. 
2

b.
If F(x) = 0 then determine the roots of the equation. 
4

c.
Solve the equation of  eq \r(G(x) ( 2) (  eq \r(G(x)) =  eq \r(10) (  eq \r(8) . 
4

3. (  eq \f(1,3x ( 1) (  eq \f(1,(3x ( 1)2) (  eq \f(1,(3x ( 1)3) ( ......... is a geometric series and  eq \b(1 ( \f(x,4))n is a binomial expression. 
a.
If x = 1 then find the series and the common ratio. 
2

b.
Imposing which condition on x the series will have the sum up to infinity? Find out the sum. 
4

c.
If in the expansion of the binomial expression the coefficient of the third term is twice to the coefficient of the fourth term then find the value of n. 
4

Group B – Geometry and Vector

4. ( In the triangle ABC height h = 3.5cm, the median of base d = 5cm and base adjacent angle (x = 50(.
a.
Draw the figure with the help of the information. 
2

b.
Construct the triangle. (sign and description compulsory)  
4

c.
If the medians AE, BF and CD of the (ABC intersect at O then prove that, AB2 ( BC2 ( CA2 = 3(AO2 ( BO2 ( CO2)  
4

5. ( The vertices of the quadrilateral ABCD is A ((6, (4), B(6, (4), C(2, 2), and D((2, 2) are rotated anti clockwise direction.   

a.
Find the slope of AC.  
2

b.
Find the length of the diagonal of a square whose area is equal to the area of the quadrilateral ABCD. 
4

c.
In the trapezium ABCD the midpoints of the diagonals AC and BD are P and Q then prove that, PQ || AB || DC and PQ =  eq \f(1,2) (AB ( DC) 
4

6. ( The straight line 3x ( 2y ( 12 = 0 passing through P(t, 2) intersect X and Y axis at A and B respectively.  

a.
Find the value of t. 
2

b.
Determine the area of (APB. 
4

c.
If the (OAB revolved once about OB then find the volume and whole surface area of the solid produced. 
4

Group C - Trigonometry & Probability 

7. ( ((x) = sinx 
a.
Express 33(22'11" into radians. 
2

b.
If a((() ( b( eq \b(\f((,2) ( () = c then that, a( eq \b(\f((,2) ( () ( b((() = ( eq \r(a2 ( b2 ( c2) 
4

c.
Solve ((x) ( ( eq \b(\f((,2) ( x) =  eq \r(2) where 0 ( x ( 2(.
4

8. ( In a basket there are 10 mangoes, 5 apples, 5 guavas and 6 oranges. One fruit is picked randomly from the basket. 
a.
Define equilikely experiment. 
2

b.
Find the probability of the fruit to be mango or orange. 
4

c.
Show that the probability of the fruit be mango or apple or guava is equal to the probability of not be orange. 
4

	Answers
	1.
b. 5; c. 64 students; 29 students. 

2.
a.  eq \f(7,3) ; b.  eq \f(– b + \r(b2 – 4ac),2a) ,  eq \f(– b – \r(b2 – 4ac),2a) ; c. 1, 5
3.
a.  eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + ............;  eq \f(1,2) ; b. x < 0 or, x >  eq \f(2,3) ; c. 8 
5.
a.  eq \f(3,4) ; b. 4 eq \r(6) unit. 
	6.
a.  eq \f(8,3) ; b. 0; c. 32( cubic unit; 140.88 sq. unit. 
7.
a. 0.5824 radian (approx.) ; c.  eq \f((,4) 
8.
b.  eq \f(8,13) 
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Group A  – Algebra
1. ( The functions f : R ( R and f : R ( R are defined by f(x) = (x3 + 5) and g(x) = (x – 5) eq \s\up6(\f(1,3)) respectively.
a.
Find the value of f(2) and g(13). 
2

b.
Ascertain whether the functions are one-one or not. 
4
c.
Show that the inverse of f is g. 
4
2. ( P = (1 – 4x)4, Q = (1 + x)5 and R =  eq \b(2x2 – \f(1,2x))8are three algebraic expressions.
a.
Expand P with the help of Pascal's triangle law. 
2

b.
Find the co-efficient of x expanding R with the help of Binomial theorem. 
4
c.
As x is sufficiently small and neglecting x3 and higher power of x, prove that PQ = (1 – 11x + 26x2). 
4
3. ( Two polynomials of the varialbe are–

P(x) = (7x2 – 3x + 4x4 –a + 12x3) and Q(x) = (6x3 + x2 – 9x + 26)
a.
Write P(x) as the standard form and find its leading co-efficient. 
2

b.
If a factor of p(x) is (x + 2); find the value of a. 
4
c.
Show that p(x) and Q(x) have a common factor. 
4
Group B – Geometry and Vector

4. ( In (ABC the bisector of (A intersect BC at point D and the circumradius is R.
a.
Draw a figure from the given information. 
2

b.
Prove that AB2 = 2R.AD. 
4
c.
Prove that AD2 = AB.AC – BD. DC. 
4
5. ( The height of a pyramid with a uniform hexagonal base of side 4 cm is 5 cm.  

a.
Draw a regular pyramid based on the given information. 
2

b.
Find the area of the base and volume of pyramid. 
4
c.
Find the slant height and total surface area of the pyramid. 
4

6. ( D and E are respectively the middle points of the sides AB and AC of (ABC. 
a.
Express  eq \o(AC,() in terms of vectors   eq \o(AD,() and  eq \o(DE,() .
2

b.
If D and E are the mid-points of the sides AB and AC, then prove by vector method that, DE||BC and DE =  eq \f(1,2) BC. 
4

c.
If a and b are the position vector of A, B and O is the vector origin and if C divides AB at m : n internally, then prove that position vector of C is c =  eq \f(na + mb,m + n) . 
4
Group C - Trigonometry & Probability 
7. ( If cot( + cosec( = a, then 
a.
Find the value of (cosec( – cot(). 
2

b.
Prove that cos( =  eq \f((a2 – 1),(a2 + 1))  
4
c.
Show that (a2 + 1) cos( + (a2 + 1) sin( = (a + 1)2 – 2. 
4
8. ( In a basket of fruits there are 21 mangoes, 24 apples and 15 oranges. A fruit is chosen at random.
a.
Show that the probability of any event is not less than O and not more than 1. 
2

b.
Find the probability of getting a mango or an apple. 
4
c.
Find the probability of getting an orange not an apple. 
4
	Answers
	1.
a. 13; 2; b. one-one

2.
a. 1 ( 16x + 96x2 ( 256x3 + 256x4; b. (14

3.
a. 4x4 + 12x3 + 7x2 ( 3x ( a; 4; b. 2

5.
b. 41.568 sq. cm; 69.28 cubic cm


c. 5.3852 cm; 106.19 sq. cm
	6.
a. 2( eq \o(((,AD) +  eq \o(((,DE))

7.
a.  eq \f(1,a)
8.
b.  eq \f(3,4); c.  eq \f(1,4)
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Group A  – Algebra
1. ( f(x) =  eq \f(3x + 1,x – 2), P(a) = a2 – 9a – 6 and Q(a) = a3 – a2 – 10a – 8.
a.
Resolve into factors of Q(a). 
2

b.
Find f–1(x) and show that, f(x) in one-one and onto function. 
4
c.
Express  eq \f(P(a),Q(a)) as partial fractions. 
4
2. (  eq \f(1,2x + 1) +  eq \f(1,(2x + 1)2) + eq \f(1,(2x + 1)3) ……is infinite geometric series.
a.
If x = 1, find the common ratio of the series. 
2

b.
If x =  eq \f(3,2) , find the 5th term and sum of the first 10 terms of the series. 
4
c.
Under which condition of x, the sum of the given series will be infinity and find that sum of the series. 
4
3. ( ax = by = cz, where a ( b ( c.
a.
If P p eq \r(p) = (p  eq \r(p))p,  find the value of p.
2

b.
If ab = c2, show that  eq \f(1,x) +  eq \f(1,y) =  eq \f(2,z) . 
4
c.
If abc = 1, prove that  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz) . 
4
Group B – Geometry and Vector

4. ( AC and BD are two diagonals of a cyclic quadrilateral ABCD of circle with radius 3 cm.
a.
Determine the area of the circle. 
2

b.
Prove that, AC. BD = AB.CD + BC.AD 
4
c.
Construct a triangle whose base is the diameter of the circle and difference of other two sides is the radius of the circle and vertical angle is 30(. [The sign of construction and description are essential]. 
4
5. ( A (– 4, 13), B (8, 8), C(13, – 4) and D (1, 1) are four vertices of a quadrilateral.  

a.
Find the angle between x– axis made by straight line BD. 
2

b.
Find the area of the quadrilateral ABCD. Also find the nature of ABCD. 
4
c.
If the line joining the points A (–4, 13) and B (8, 8) intersect the x-axis and the y- axis at the point P and Q respectively. Find the equation of the line PQ and the length of PQ. 
4
6. ( D, E and F are the middle points of the sides BC, CA and AB respectively of the (ABC. 
a.
Express  eq \o(AB,() in terms of the vectors  eq \o(BE,() and  eq \o(CF,(). 
2

b.
prove that,  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() = 0.
4
c.
If the length of two sides at right angle of a right angled triangle are 5 cm and 3.5 cm then find the volume of the solid formed by revolving it around its greater side. 
4
Group C - Trigonometry & Probability 
7. ( Radius of the earth is 6440 kilometer. Dhaka and Chittagong subtends an angle of 5( at the earth's centre. 
a.
Express supplementary angle of  5( in radian.
2

b.
Find the distance between Dhaka and Chittagong. 
4
c.
Prove that, radian is a constant angle. 
4
8. ( An unbiased coin is tossed thrice. 
a.
Find the sum of probability coming head and tail by throwing an unbiased coin tossed once. 
2

b.
Draw the probability tree and write down the sample space. 
4

c.
Find the probability of each of the following events. 
4


i) 
getting just one tail


ii) 
getting head in all three tossing


iii)
getting at least one tail
	Answers
	1.
a. (a + 1) (a ( 4) (a + 2); b.  eq \f(1 + 2x,x ( 3)

c. (  eq \f(13,15(a ( 4)) (  eq \f(4,5(a + 1)) +  eq \f(8,3(a + 2))
2.
a.  eq \f(1,3); b.  eq \f(1,1024);  eq \f(349525,1048576); c. x < (1 or x > 0;  eq \f(1,2x)
3.
a. P = 0,  eq \f(9,4) 
4.
a. 28.27 sq. cm
	5.
a. 45(; b. 119 sq. unit, Rhombus; 


c. 5x + 12y ( 136 = 0; 29  eq \f(7,15)  unit
6.
a. (  eq \f(2,3)  eq \o(((,CF) (  eq \f(4,3) eq \o(((,BE); c. 64.14 cm3
7.
a. 3.054 radian; b. 562 km

8.
a. 1; c. (i)  eq \f(3,8) (ii)  eq \f(1,8) (iii)  eq \f(7,8)
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Group A  – Algebra
1. ( f(x) = x3 + 5x2 + 6x + 8 and g(x) =  eq \f(x ,(x – 1) (x2 + 4)) are two algebraic expression.   

a.
Find the value of f (–3) 
2

b.
If f(x) yields same remainder upon division by x – p and x – q where p ≠ q, show that, p2 + q2 + pq + 5p + 5q + 6 = 0  
4
c.
Express g(x) as a sum of partial fractions.  
4
2. ( b2 + 2 = 3 eq \s\up5(– \f(2,3)) + 3 eq \s\up5(\f(2,3))  and a = 1 + 3 eq \s\up5(\f(2,3)) + 3 eq \s\up5(\f(1,3)) are two algebraic equations. 
a.
If (81)x = (9)y then find the value of  eq \f(x,y) .  
2

b.
If b ≥ 0 then show that, 3b2 + 9b = 8 from the 1st question.  
4
c.
Prove that, a3 – 3a2 – 6a = 4 from 2nd equation.   
4
3. (  P = (1 + x)7 and Q = (1 – x)8. 
a.
Expand P by the help of Pascal's triangle.  
2

b.
Expand Q up to 1st four terms and find the value of (0.99)8 up to four decimal places by using the result.  
4
c.
Find the coefficient of x7 in the expansion of PQ.  
4
Group B – Geometry and Vector

4. ( The height h, the median on the base d and an angle (x adjoining to the base of the triangle ABC. 
a.
Express the above information by figure.  
2

b.
Construct the triangle with description.  
4
c.
If the three medians of (ABC meet at O, prove that AB2 + BC2 + CA2 = 3 (AO2 + BO2 + CO2)  
4
5. ( A line with slope 3 passes throught the point P (–1, 6) and intersects x=axis at the point Q. Another line passing through the point P and intersects x-axis at the point R (2, 0)   

a.
Find the slope of the straight line PR.  
2

b.
Find the equation of the lines PQ and PR.  
4
c.
Show that, the area of (PQR is 15 sq. unit.   
4
6. ( 
S and T are the midpoints of PQ and PR of (PQR. 

a.
Express  eq \b\bc(\o((,PS) + \o((,ST))  in terms of  eq \o((,PR) . 
2

b.
Prove with the help of vectors that, ST (( QR 

and ST =  eq \f(1,2) QR. 
4
c.
If M and N are the middle points of the diagonals of SQRT then, prove with the help of vectors that, MN (( ST (( QR and MN =  eq \f(1,2) (QR – ST) 
4

Group C - Trigonometry & Probability 
7. ( cosec( – cot( =  eq \f(1,x) , where ( is an acute angle.  
a.
Find the value of cosec( + cot (. 
2

b.
Show that, sec( =  eq \f(x2 + 1,x2 – 1)  
4
c.
If  eq \f(2x,x2 + 1) +  eq \f(x2 – 1,x2 + 1) =  eq \r(2) then find the value of ( where 0( ≤ ( ≤ 2( 
4
8. ( A two taka coin is tossed four times. Denote its side with flower by L and the side child by C.  
a.
If the coin is tossed twice rather than four times, what is the probability of getting a L and that of not getting a C?  
2

b.
Draw the probability tree and write down the sample space.  
4

c.
Show that, in n times tossing of the coin the sample space will consist of 2n points.  
4
	Answers
	1.
a. 8; c.  eq \f(1,5(x ( 1)) (  eq \f(x ( 4,5(x2 + 4))
2.
a.  eq \f(1,2)
3.
a. 1 + 7x + 21x2 + 35x3 + 35x4 + 21x5 + 7x6 + x7

b. 1 ( 8x + 28x2 ( 56x3 + ......; 0.9227; c. 35
5.
a. (2; b. 3x ( y + 9 = 0; 2x + y ( 4 = 0
	6.
a.  eq \f(1,2)  eq \o(((,PR)
7.
a. x; c.  eq \f((,4)
8.
a.  eq \f(1,2),  eq \f(1,2)
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Group A  – Algebra
1. ( A = {x:x ( R and x2 – (a+b) x + ab = 0} 


B = {b, 4, 5}


S = {(x, y) : 3x + y = 4}  

a.
Find n (A).  
2

b.
Prove that P (A ( B) = P (A) ( P (B). 
4
c.
Draw the graph of S. From the graph show that S is one-one and onto function.  
4
2. ( P (a,b,c) = bc (b2 – c2) + ca (c2 – a2) + ab (a2 – b2) and Q (a,b,c) =  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3) –  eq \f(3,abc) 
a.
Prove that P is cyclic but not symmetric expression.  
2

b.
Factorize P (a,b,c). 
4
c.
If Q (a,b,c) = 0, prove that ab + bc + ca = 0 or, a = b = c. 
4
3. ( X = log  eq \r(a) b ( log  eq \r(b) c ( log eq \r(c) a


P =  eq \f(ab logk (ab),a + b) =  eq \f(bc logk (bc),b + c) =  eq \f(ca logk (ca),c + a)   
a.
Find the value of x. 
2

b.
Show that abc logk(abc) = P (ab + bc + ca).  
4
c.
Prove that aa = bb = cc. 
4
Group B – Geometry and Vector

4. ( ABCD is a cyclic quadrilateral. The diagonals AC and BD intersect each other perpendicularly at the point M and R is the radius of the circle. 
a.
Show the given information in a figure. 
2

b.
Prove that a straight line passing through M perpendicular on any side of ABCD bisects the opposite side.  
4
c.
If AB = AD, prove that AB2 = 2R.AM.  
4
5. ( The straight line y = 3x + 3 passes through the point p (t,4) and intersects x-axis at A and y-axis at B.   

a.
Find the value of t and slope of AB.  
2

b.
Draw the line and find the area of the triangle formed by the line with axes.  
4
c.
If O is the origin and (OAB is revolved about y-axis, find the area of curved surface and volume of the solid formed.  
4
6. (  a, b, c and d are the position vectors respectively of A, B, C and D.  
a.
Show that  eq \o(((,AC) +  eq \o(((,BD) = 2 eq \o(((,BC). 
2

b.
ABCD will be a parallelogram if and only if b – a = c – d. 
4
c.
If P, Q, R and S are the middle points respectively of AB, BC, CD and AD, prove with the help of vectors that PQRS is a parallelogram.  
4
Group C - Trigonometry & Probability 
7. ( P = cot( cot3( cot5( cot7( cot9(. 


Q = cot2( + cosec2(  
a.
Find the value of tan  eq \b\bc(– \f(23(,6)) and sec  eq \b\bc(– \f(25(,2)) .
2

b.
If ( =  eq \f((,20) , prove that P – 1 = 0.  
4
c.
If Q = 3, solve the equation when 0 < ( < 2(
4
8. ( An unbiased coin is tossed thrice.  
a.
What are called event and equally likely events? 
2

b.
Form a probability tree and write down the sample space.  
4
c.
What is the probability of getting maximum head? Show that in n times tossing of the coin the sample space will consist of 2n points.  
4
	Answers
	1.
a. 2

2.
b. – (a – b) (b – c) (c – a) (a + b + c)

3.
a. 8 

5.
a.  eq \f(1,3) ; 3; b.  eq \f(3,2) sq. unit; c. 9.935 sq. unit; 3.1416 cubic unit. 
	7.
a.  eq \f(1,\r(3)) ; undefined; 

c.  eq \f((,4) ,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4) 
8.
c.  eq \f(1,8) 
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Group A  – Algebra
1. ( A = {x : x ( ( and x2 – x – 6 = 0}, B = {1, 2,3} and C = {2, 4}  

a.
Find the elements of the set A.  
2

b.
Show that P (B ( C) = P(B) ( P(C)  
4
c.
Prove that A ( (B ( C) = (A ( B) ( (A ( C)  
4
2. ( x2 + x + 1 = 0.............. (i) 


5x + 52–x = 26............. (ii) 


62x,x – 1))  eq \r()
+ 5x – 1,2x))  eq \r()
= 13............ (iii) 
a.
Solve (i) with comparing ax2 + bx + c = 0  
2

b.
Find the roots of the equation (ii).  
4
c.
Find the values of x from (iii).  
4
3. ( (1 + x)5 and (1 – 4x)4 are two binomial expressions. 
a.
Define binomial expressions.  
2

b.
Expand (1 + x)5 with the help of pascal's triangle.  
4
c.
As x is sufficiently small and neglecting x3 and higher powers of x, prove that (1 + x)5 (1 – 4x)4 = 1 – 11x + 26x2 
4
Group B – Geometry and Vector

4. ( In (PQR the medians PD, QE and RF pass through the point O. 
a.
What is the name of the point O? In what ratio does O divide PD?  
2

b.
Show that, PQ2 + PR2 = 2 (PD2 + QD2).  
4
c.
Prove with the help of vectors that, EF || QR and EF =  eq \f(1,2) QR. 
4
5. ( In an isosceles triangle, the equal sides have length 7 cm, the base has length 6 cm.   

a.
Draw the triangle.  
2

b.
Draw the circumcircle of the triangle and measure its radius. (Sign of construction and description are required.)  
4
c.
Draw a circle which touches a point P whose radius is equal to the circumradius of above triangle and which passes through the point Q outside that circle. (Sign of construction and description are required.)  
4
6. ( The four different points are A (3, 4), B (–4, 2), C (6, – 1) and D (p, 3).  
a.
Find the distance A, B and B, C. 
2

b.
Show that A, B and C are not collinear.  
4
c.
Find the value of P if the area of the quadrilateral ABCD is twice the area of the triangle ABC.  
4
Group C - Trigonometry & Probability 
7. ( 
a.
If x = y, prove that r =  eq \r(2)x  
2

b.
By the stem prove that, sec2( – tan2( = 1  
4
c.
If 2   eq \f(y2,x2 + y2) – 3.  eq \f(x,\r(x2 + y2)) = 0, find the value of (?  
4
8. ( The probability that a person will travel from Chittagong to Comilla by bus is  eq \f(5,9) , from Comilla to Dhaka by train is  eq \f(2,7) and from Dhaka to Rajshahi by bus is  eq \f(3,5) [Chittagong, Comilla, Dhaka and Rajshahi can be symbolised by A, B, C and D respective] 
a.
Find the probability of going to Rajshahi from Comilla not by train.  
2

b.
Draw a probability tree of the possible outcomes.  
4
c.
Find probability that the person will travel from Chittagong to Comilla not by bus, Comilla to Dhaka not by train and Dhaka to Rajshahi not by bus.  
4
	Answers
	1.
a. A = {–2, 3} 

2.
a.  eq \f(–1 ± \r(–3),2) ; b. 0, 2; c.  eq \f(25,7) , –  eq \f(1,7) 
3.
b. 1 + 5x + 10x2 + 10x3 + 5x4 + x5
4.
a. Centroid, 2 : 1 

5.
b. 3.8738 cm (approx.) 
	6.
a.  eq \r(53),  eq \r(109); c.  eq \f(59,5) 
7.
c.  eq \f((,3) 
8.
a.  eq \f(5,7) ; c.  eq \f(8,63) 
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Group A  – Algebra
1. ( am.an =  eq \b(am)n, (a2 + b2 = 7ab) and p =  eq \f(3 + x,3 –x) 
a.
Prove that m(m – 2) + n (m–2) = 0 
2

b.
Prove that 2log(a + b) = 2log3 + loga + logb 
4
c.
Find domain and range of the function y = ln p 
4
2. ( (k + y)n is an algebraic expression.
a.
If k = 1, n = 4 by using Pascal's law of triangle expand (k + y)n. 
2

b.
If y =  eq – \f(x,3) , n = 7 and coefficient of k3 is 560, find the value of x. 
4
c.
If k = 1 + x, y = –2x2 and n = 3, then expand (k + y)n up to x3 and find its value where x = 0.03. 
4
3. ( P(z) = z3 – z2 – 10z – 8 is a polynomial.
a.
Find the remainder of p(z) when it is divided by (z + 4) 
2

b.
Resolve p(z) into factors. 
4
c.
If P(a) = F(b) prove that a2 + b2 + ab – a – b = 10 
4
Group B – Geometry and Vector

4. ( In (ABC, O is the orthocenter, S is the circumcentre and D is middle point of BC.
a.
Draw the figure According to the information. 
2

b.
If G is the centroid then prove that S, G, O lies in same straight line. 
4
c.
In the isosceles triangle ABC, AD is the perpendicular from vertex A to the base. Prove that, AB2 = 2R.AD, where R is the circumradius of the triangle. 
4
5. ( The outer diameter of a hollow sphere is 13cm and the thickness of the iron is 2cm.  

a.
Find the volume of the iron in the sphere. 
2

b.
A solid spherical ball is formed with the iron used in the hollow sphere. What will be its area of the surface? 
4
c.
The solid spherical ball exactly fits into a cubical box. Find the volume of unoccupied portion of the box. 
4
6. ( A line having slope 5 passing through the point A(2, –5) and cuts Y axes at point B. Another line passing through the point A intersect X axes at point C(-1, 0).  
a.
Write down the equation of AC. 
2

b.
Write down the equation of AB and find its length. 
4
c.
If D and E be the mid points of AB & AC respectively prove by using vector method DE =  eq \f(1,2) BC and DE | | BC.
4
Group C - Trigonometry & Probability 
7. ( tan( =  eq \f(1,\r(3)) , sin( is positive. 
a.
Express, 10(32(4(( into radians. 
2

b.
Determine  eq \f(sin(–() + cos(–(),tan(–() + sec(–())  
4
c.
If tan( + sec( = p, find the value of p. Find the solution of the equation where 0 < ( < 2(. 
4
8. ( An unbiased coin thrown four times. 
a.
What is called random experiment? 
2

b.
Draw the probability tree and find sample space. 
4
c.
Find the probability of (i) getting four heads altogether (ii) getting at least one T. 
4
	Answers
	1.
c. ((3, 3); (
2.
a. 1 + 4y + 6y2 + 4y3 + y4; b. 6; c. 1 + 7x + 7x2 – 539x3 + .......; 1.2017
3.
a. (48; b. (z + 1) (z ( 4) (z + 2) 

5.
a. 768.65 cm3; b. 405.79cm2; c. 699.37 cm3 (approx.)
	6.
a. 5x + 3y + 5 = 0; b. 5x – y – 15 = 0; 2 eq \r(26) unit
7.
a. 0.1839 radian (approx.); b.  eq \f(\r(3),2)( eq \r(3) ( 1); c.  eq \f((,6) 
8.
c. (i)  eq \f(1,16)  (ii)  eq \f(15,16)
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Group A  – Algebra
1. ( F(x) =  eq \f(2x,x + 3) , P (x) = x2 + x – 12 
a.
Find the domain of F(x).  
2

b.
Show that, F(x) is one-one and onto function.  
4
c.
Express  eq \f(x2,p(x)) as partial fractions.  
4
2. ( a3–xb5x = a5 + x b3x 
a.
If x = 0 then prove that 2 log​ka = 0  
2

b.
Show that, (1 + x) logka = logkb  
4
c.
If a = 7, b = 2 then show that xlogk  eq \b\bc(\f(2,7)) = logk7 
4
3. ( K = y2 – y – 1, L =  eq \f(2m,m – 1) , M =  eq \b\bc(1 – \f(x,2))n where, n is positive integer. 
a.
If K = 0, find discriminant of the equation.  
2

b.
In the expansion of M co-efficient of x2 is  eq \f(6,8) , find the value of n  
4
c.
If 6  eq \r(L) +  eq \f(5,\r(L)) – 13 = 0, find the value of m.
4
Group B – Geometry and Vector

4. ( 
a.
What do you mean by the centroid and the circumcenter? 
2

b.
Prove that, AC. BD = AB. CD + BC. AD  
4
c.
Show that, PQ2 = PR. PT + QS.QT  
4
5. ( The straight line passing through the point (k2, 2k) and having slope  eq \f(1,k) . and y = – x + 5, y = – x – 5, y = x + 5, y = x – 5 are inside the four sides of a quadrilateral.   

a.
Find the distance and slope of the straight line connecting the points A (1, 5) and B (2, 4).  
2

b.
If the line passes through the point (–2, 1). Find the possible value of k.  
4
c.
Draw the quadrilateral and determine the area (by Method-1).  
4
6. ( 
a.
Find the volume of cube whose edge is equal to the diagonal of the rectangular DFGC.  
2

b.
How many solid sphere of radius. 0.2cm can be formed by melting the rectangular parallelepiped ABCDFGHE.  
4
c.
Prove that by vector methods that diagonals of a surface ABCD bisect each other.  
4
Group C - Trigonometry & Probability 
7. ( A = sec( + tan(

B = tan( + cot (  
a.
sin( =  eq \f(5,13)  and tan( is positive then find the value of cos (. 
2

b.
Show that, cosec ( =  eq \f(A2 + 1,A2 – 1)  
4
c.
 eq \r(3)B-4 = 0 then 0(<(<2(. Find the possible value of (.  
4
8. ( Tickets that are numbered serially form 50 to 70 are mixed and then one ticket is taken at random. 
a.
Find the probability of the ticket divisible by 4.  
2

b.
Find the probability of the ticket no prime number and divisible by 6.
4
c.
Find the probability of the ticket that is odd or multiple of 5. 
4

	Answers
	1.
a. ( – {–3}; c. 1 +  eq \f(9,7 (x – 3)) –  eq \f(16,7 (x + 4)) 
3.
a. 5; b. 3, – 2; c.  eq \f(25,7) ,  eq \f(–1,7) 
5.
a.  eq \r(2); – 1; b. 2, – 1; c. 100 sq. unit 
	6.
a. 262.59 c.c.; b. 1790; 

7.
a.  eq \f(12,13) ; c.   eq \f((,6) ,  eq \f(7(,6) ,  eq \f((,3) ,  eq \f(4(,3) 
8.
a.  eq \f(5,21) ; b.  eq \f(17,21) ,  eq \f(1,7) ; c.  eq \f(13,21) 
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Group A  – Algebra
1. ( Given P(x) = (x2 + 15x + 10x3 + 9 and Q(x) = x3 + x2 ( 6x  

a.
Express P(x) as its standard form in terms of variable of x and find its leading coefficient.  
2

b.
Factorize P(x) completely, if P(x) = 0 then find the real value/values of x.  
4
c.
Express  eq \f(x2 + x ( 1,Q(x)) in partial fraction.  
4
2. ( (i) ( eq \r(3))z + 5 = ( eq \r(3,(3()2z + 5  (ii)  eq \f(x + y,x ( y) +  eq \f(x ( y,x + y) =  eq \f(5,2)  (iii) x2 + y2 = 90
a.
Find the value of z from equation (i). 
2

b.
Solve the equation (ii) and (iii).  
4
c.
If the positive value of x and y are the adjacent sides of any quadrilateral and the included angle between the adjacent sides is 90(, then write down the name of the quadrilateral. Find the area, perimeter and length of the diagonal of the quadrilateral.  
4
3. (  eq \b(2 + \f(x,4))6 and  eq \b(k ( \f(y,3))7 are two binomial expressions. 
a.
Expand first binomial expression up to x3.  
2

b.
Find the value of (1.9975)6 upto four decimal places with the help of (a).  
4
c.
In the expansion of 2nd expression coefficients of k3 is 560. Find the value of y.  
4
Group B – Geometry and Vector

4. ( A(0, (1), ((2, 3), C(6, 7) and D(8, 3) are the four vertices of a quadrilateral in the xy-plane. 
a.
Draw the quadrilateral on the graph paper.  
2

b.
Show that the quadrilateral is a rectangle. Find the area of the quadrilateral ABCD.  
4
c.
If P, Q, R, S be the midpoints of the sides of the quadrilateral ABCD, then by the vector method show that PQRS is a parallelogram.  
4
5. ( If (ABC be a triangle & ABCD be a quadrilateral inscribed in a circle.  

a.
 State the 'Apollonius theorem' with respect to (ABC.  
2

b.
Prove that, AC.BD = AB.CD + BC.AD, where AC & BD are diagonals, AB, CD and BC, AD are two pairs of oppsite sides with respect to the cyclic quadrilateral ABCD.  
4
c.
In (ABC, AB = AC, P is any point on BC, Prove that AB2 ( AP2 = BP.PC.  
4
6. ( The length, breadth and height of a rectangular solid are in the ratio 4 : 3 : 2 and its area of the whole surface is 468 square meters.  
a.
what is the length of rectangular solid? 
2

b.
One side of a square is equal to the length of the rectangular solid. Find the circumference of a circle which area is equal to the area of this square.  
4
c.
The height of a cone is 3.52 metres more than the diagonal of the rectangular solid and the radius of its base is 8 metres. Find the volume and area of the whole of the cone.  
4
Group C - Trigonometry & Probability 
7. ( A = 1 ( sin(, B = sec( ( tan( and C = 1 + sin( are given.  
a.
Prove that, B =  eq \f(A,cos() 
2

b.
Prove that, A = B2C 
4
c.
If tan( =  eq \f(8,15) then show that  eq \r(\f(A,C)) =  eq \f(3,5). 
4
8. ( The idea of probability is originated in the problem dealing with gambling. The gamblers faced some problems and they wanted to know the probability of winning and they went to the Italian Mathematician Galileo. First Galileo introduced the measurement of probability and after Galileo, the French Mathematicians developed the data of probability. 
a.
Give the definition of sample space and mutually exclusive events with example.  
2

b.
An unbiased coin is tossed thrice. Draw a tree diagram and write down the sample space. And hence find the probability of getting. 


(i) at least one tail and  (ii) at most two heads.  
4
c.
An unbiased die is tossed twice. Write down the sample space and hence find the probability of getting


(i) the sum of both outcome is divisible by 5. 


(ii) the sum of both outcome is a prime number.  
4
	Answers
	1.
a. 10x3 ( x2 + 15x + 9; 10; b. (2x + 1) (5x2 ( 3x + 9); ( eq \f(1,2)

c.  eq \f(1,6x) +  eq \f(1,3(x + 3)) +  eq \f(1,2(x ( 2))
2.
a. 5; b. (x, y) = (9, 3), (9, (3), ((9, 3), ((9, (3)


c. rectangle 27 sq. unit; 24 unit; 3 eq \r(10) unit
	3.
a. 64 + 48x + 15x2 +  eq \f(5,2)x3 + ............


b. 63.5215; c. 6
4.
b. 40 sq. unit

6.
a. 12m; b. 42.539 m; c. 1318.67 m3; 734.076 m2
8.
b. (i)  eq \f(7,8) (ii)  eq \f(7,8); c. (i)  eq \f(7,36) (ii)  eq \f(5,12)
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Group A  – Algebra
1. ( U is the universal set and A,B, C are the three subsets of U.  

a.
What do you mean by universal set? 
2

b.
Show that, (A ( B)( = A( ( B(.  
4
c.
For the sets A, B, C prove that, A((B ( C) = (A(B) ( (A(C).  
4
2. ( 4x = 2y, (27)xy = 9y + 1 are the two indicial equations of two variables and P = logeq \s\down5(\r(a))b ( logeq \s\down5(\r(b))C(logeq \s\down5(\r(c)) a.
a.
Find the value of ))eq \b\bc\{()\s\up10(\f(a2–b2,a+b))
)\s\up20(\f(a,a–b))

2

b.
Solve the equations of given two indicial equations. 
4
c.
Show that, P = 8.  
4
3. ( 1 + eq \f(1,\r(2)) + eq \f(1,2) + eq \f(1,2\r(2)) + ............. is an infinite geometric series.
a.
Find the 5th term of given series. 
2

b.
Find the sum of the 1st 10 terms of the series. 
4
c.
In which condition the series will have a sum up to infinity and find that sum.  
4
Group B – Geometry and Vector

4. (  

In (PQR, S and T are the mind points of respectively the sides PQ and PR.  
a.
Express eq \o(→,PS) + eq \o(→,ST) in terms of vector eq \o(→,PR).
2

b.
Prove with the help of vectors, ST||QR and ST = eq \f(1,2) QR.  
4
c.
If M and N are the mid-points of the diagonals SQRT then prove with the help of vector method, MN||ST||QR and MN = eq \f(1,2) (QR – ST).  
4
5. ( The base of a triangle is 6cm, the vertical angle is 45( and difference of the other two sides is 2cm.  

a.
What is called supplimentary angle? What is the complementary angle of 60(? 
2

b.
Construct the triangle with short description. (Sign of construction is essential). 
4
c.
Prove that, circumcentre, orthocentre and the centroid of the given triangle are collinear.  
4
6. ( The four vertices A(3,4), B(–4, 2), C(6,–1) and D (k, 3) are taken in anticlock wise order. 
a.
Find the equation of the straight line AB. 
2

b.
If the point P(x, y) is equidistant from the point A and B then show that, 14x + 4y – 5 = 0. 
4
c.
If the area of quadrilateral ABCD is three times of the area of the triangle ABC, then find the value of k. 
4
Group C - Trigonometry & Probability 
7. ( P = eq \f(sin ( – cos ( + 1,sin ( + cos ( – 1) and Q = sec ( + tan (.  
a.
If tan10x = cot 5x then find the value of x. 
2

b.
Prove that, P = Q. 
4
c.
If Q = eq \r(3) and 0 < ( < 2( then find the value of (. 
4
8. ( The probablity that a person will travel from chittagong to Dhaka by bus is eq \f(2,7), and that he will travel from Dhaka to Rajshahi by train is eq \f(5,8) and he will travel from Rajshahi to Khulna by plane is eq \f(2,7).,  
a.
What do you mean by certain event and impossible event? 
2

b.
Draw the probability tree from the above information. 
4
c.
Find the probability that a person will travel from Chittagong to Dhaka not by bus, from Dhaka to Rajshahi by train and will subsequently travel from Rajshahi to Khulna by plane.  
4
	Answers
	2.
a. x; b. (1, 2),  eq \b\bc(– \f(1,3) ( – \f(2,3)) 
3.
a.  eq \f(1,4) ; b. 3) eq \f(62 + 32 ,32) 
; c. 2 +   eq \r(2)
 4.
a.  eq \f(1,2)   eq \o((,PR) 
	5.
a. 30( 

6.
a. 2x – 7y + 22 = 0; c. 20 

7.
a. 6(; c.  eq \f((,6) 
8.
c.  eq \f(25,196) 
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Group A  – Algebra

1. ( Given that F(x, y, z) = x3 ( y3 ( z3 ( 3xyz and Q(x) =  eq \f(x,(x ( 1)2 (x ( 2))   

a.
Define with example: Homogeneous expression and cyclic expression. 
2

b.
Express Q(x) as partial fraction. 
4

c.
If x = b ( c ( a, y = c ( a ( b, z = a ( b ( c, Show what 8F (a, b, c) = 2F(x, y, z). 
4

2. ( Given that:

(i) a3(x b5x = a5 ( x b3x    (ii) If  eq \f(Logka,y ( z) =  eq \f(Logkb,z ( x) =  eq \f(Logkc,x ( y) 
a.
If logx16 = 2, find the value of x. 
2

b.
Prove that xlogk eq \b(\f(b,a)) = logak by using 1st equation. 
4

c.
Show that a eq \s\up5(y2 ( yz ( z2) b eq \s\up5(z2 ( xz ( x2) c eq \s\up5(x2 ( xy ( y2) = 1 by using 2nd equation. 
4

3. ( Given that The functions F:R(R are defined by f(x) = x3 ( 5 and g(x) = (x ( 5) eq \s\up5(\f(1,3)) 
a.
Find the values of f((1) and g(32). 
2

b.
Show that g = f(1 
4

c.
Prove that A ( (B ( C) = (A ( B) ( (A ( C) for any sets A, B, C. 
4

Group B – Geometry and Vector

4. ( A solid sphere of radius 4cm is melted and formed into uniform hollow sphere of outer radius 5cm.
a.
Find the area of surface of solid sphere. 
2

b.
Find the thickness of hollow sphere. 
4

c.
With the solid sphere contained in it, how many solid cylinder of length 8cm and diameter of the base 6cm can be formed? 
4

5. ( ABCD is a parallelogram. The diagonals AC and BD mutually intersect at the point O.  

a.
State the parallelogram law of addition of vectors. 
2

b.
Express the vectors  eq \o((,AB) and  eq \o((,AD) in terms of  eq \o((,AC) and  eq \o((,BD) . 
4

c.
Prove that the two diagonals of parallelogram intersect equally each other (With the help of vector method). 
4

6. ( Read the following passage attentively:

S is the circum-centre and O is the orthocenter of (ABC and AP is the median. a = BC, b = AC and c = AB 

a.
Establish a relation between OA and SP. 
2

b.
Show that S, G, O are collinear. 
4

c.
If the length of a definite straight line is 6 cm then construct a circle which touched a definite point on a definite straight line and passes through a point. 
4

Group C - Trigonometry & Probability 

7. ( CosA =  eq \f(4,5) and SinB =  eq \f(12,13) When A and B are acute angle. 
a.
Find the value of tan  eq \b(( \f(23(,6)) and cos  eq \b(( \f(25(,6))  
2

b.
What is the value of  eq \f(tan B ( tan A,1 ( tanB tanA) ? 
4

c.
If Cos( ( sin( =  eq \r(2) Sin(, then show that Cos( ( sin( =  eq \r(2) Cos(. 
4

8. ( An unbiased dice is thrown with tossing of two unbiased coin  
a.
Find the probability of getting two tail (T) 
2

b.
What will be the probability of getting even numbers or getting numbers divisible by 3? 
4

c.
What will be the probability of getting even number on dice and head (H) in coin? 
4

	Answers
	1.
b.  eq \f(2,x – 2) +  eq \f(–2,x – 1) +  eq \f(– 1,(x – 1)2) 
2.
a. x = 4 

3.
a. f(–1) = 4, g(32) = 3 

4.
a. 201.062 cm2; b. 1.06cm; c. 1 

5.
b.  eq \o((,AB) =  eq \f(1,2)  ( eq \o((,AC) –  eq \o((,BD));  eq \o((,AD) =  eq \f(1,2) ( eq \o((,AC) +  eq \o((,BD))

	6.
a. OA = 2SP

7.
a.  eq \f(1,\r(3)) ,  eq \f(\r(3),2) ; b.  eq \f(33,56) 
8.
a.  eq \f(1,4) ; b.  eq \f(2,3) ; c.  eq \f(3,8) 
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Group A  – Algebra
1. ( f : x (  eq \f(5x – 9,x + 2)  

a.
Find the value of f(–3) and f(–5) 
2

b.
Show that f is one-one and onto function.  
4
c.
Find the value of f –1(x) also find the domain and range.  
4
2. ( If a + b + c = 0 and a2 + 2 = 3 eq \s\up5(\f(2,3)) + 3 eq \s\up5(\f(2,3))
a.
Simplify : 3,2)) eq \f(a + ab,ab – b3) 
–  eq \f(\r(a),\r(a) – b)  
2

b.
Proved that  eq \f(1,xb + x–c + 1) +  eq \f(1,xc + x–a + 1) +  eq \f(1,xa + x–b + 1) = 1 
4
c.
If a ≥ 0 then show that a3 + 9a = 8  
4
3. ( (1 – 3x)5,  eq \b\bc(1 – \f(x2,4))8 and  eq \b\bc(x2 + \f(k,x))8are three binomial expression. 
a.
Expand 1st expression  
2

b.
Find the cocfficient of x3 and x6 from 2nd binomial expression.  
4
c.
Find the value of k when the coefficient of x3 is also 160 from 3rd expression.  
4
Group B – Geometry and Vector

4. ( 

[image: image2]
a.
What is Ptolemy's theorem? 
2

b.
From figure "A" prove the Ptolemy's theorem 
4
c.
From figure "B" prove that the circumcenter, the centroid and the orthocenter of any triangle are collinear.  
4
5. (

[image: image3]
a.
What is zero vector?  
2

b.
Prove that the diagonals of a parallelogram bisect each other (using the figure)  
4
c.
Show that m (a – b) = (ma – mb)  
4
6. ( Four points A (3,4), B (–4, 2), C (6, –1) and D (k, 3) move round anti-clock wise.  
a.
Show that the straight line connecting point A and B produces an acute angle with x-axis.  
2

b.
If the point p (x, y) is equidistant from A and B show that 14x + 4y = 5  
4
c.
The area of the quadrilateral ABCD is thrice the area of (ABC. Find the value of K.  
4
Group C - Trigonometry & Probability 
7. ( If A =  eq \f(Cot( + Cosec( – Sin 90(,Cot( – Cosec( + Cos0() , B = Cot( + cosec ( 
a.
If (  =  eq \f((,3) then show that B =  eq \r(3)
2

b.
Prove that A2 – B2 = Cos 90( 
4
c.
If B =  eq \f(1,\r(3)) and 0( < ( ≤ 2( then find the possible value of (. 
4
8. ( There are 8 red, 10 white and 7 black marbles in a basket. A marble is Collected at random.  
a.
Find the total probability.
2

b.
Find the probability of the marble 


(i) to be red 
(ii) not to be white  
4
c.
If four marbles are picked successively without replacement, than find the probability of all the marbles to be white.  
4
	Answers
	1.
a. (((3) = 24; (((5) =  eq \f(34,3);


c. (–1(x) =  eq \f(2x + 9,5 ( x); Domain = ( – {5}, Range = ( ( {(2}

2.
a.  eq \f(\r(a),b) 
	3.
a. 1 ( 15x + 90x2 .........; b. 0, (  eq \f(7,8); c. 2
6.
c. 20

7.
c. ( =  eq \f(2(,3) 
8.
a. 1; b.  eq \f(8,25);  eq \f(3,5); c.  eq \f(21,1265)
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Group A  – Algebra
1. ( U = {3, 4, 5, 6, 7, 8, 9}, A = {x : x ( R, x is a prime number}, B = {x : x ( R, x is an even number}
a.
Find the elements of the set A and B. Show in Venn diagram.  
2

b.
Find A( ( B(  
4
c.
Prove that, n (A( ( B() = n (A() + n (B() – n (A( ( B(). 
4
2. ( If  eq \f(logk a,b – c) =  eq \f(logk b,c – a) =  eq \f(logk c,a – b) , then 
a.
Find the value of abc.  
2

b.
Prove that, aa. bb.cc = 1  
4
c.
Show that, ab + c.bc + a. Ca +b = 1 
4
3. ( (1 + P2)7,  eq \b\bc(y2 + \f(k,y))6are two binomial expression. 
a.
Find the number of terms and the last term of first expression.  
2

b.
Expand the first expression.  
4
c.
Find the value of K if the co-efficient of y3 in the expansion of second expression is 160. 
4
Group B – Geometry and Vector

4. ( Three medians AD, BE and CF of (ABC meet at G. 
a.
Describe the Apollonius theorem with figure and express the description by equation.  
2

b.
Prove that AB2 + AC2 = 2 (AD2 + BD2)  
4
c.
Prove that AB2 + BC2 + CA2 = 3 (GA2 + GB2 + GC2)  
4
5. ( A (a, 0), B (0, b) and C (1, 1) three vertices of a triangle.   

a.
If AC = BC, then show that, a + b = 2.  
2

b.
If the three points are A (1, –1), B (t, 2) and C (t2, t + 3) are collinear. Find the possible value of t.  
4
c.
Construct a circle which touches a given circle at a given point 'A' and passes through a point 'B' outside the circle. [Description and sign of construction are required] 
4
6. ( D and E are respectively the middle points of the sides AB and AC of the triangle (ABC.  
a.
Express ((,AD)  eq \b\bc(+  eq \o(((,DE) ) 
in terms of the vector  eq \o(((,AC) .  
2

b.
Prove with the help of vectors that, DE (( BC and DE =  eq \f(1,2) BC.  
4
c.
If M and N are the middle points of the diagonals of the trapezium DBCE, then prove that with the help of vectors that, MN (( DE(( BC and MN =  eq \f(1,2) (BC – DE). 
4
Group C - Trigonometry & Probability 
7. ( Given cosA =  eq \f(4,5) , sin B =  eq \f(12,13) and A, B are acute angles.  
a.
What is the value of secA and cosecB? 
2

b.
Find the value of  eq \f(tanB – tanA, 1 + tanB tanA)  
4
c.
Solve : cot2( + cosec2( = 3, when 0 < ( < 2 ( 
4
8. ( A coin is thrown four times.  
a.
What do you mean by Random Experiment? 
2

b.
Draw the probability tree of the probable event and write down the sample space? 
4
c.
Find the probability of getting 4 heads and minimum 1 tail.  
4

	Answers
	1.
a. A = {3, 5, 7}, B = {4, 6, 8}; b. {9}

2.
a. 1

3.
a. 8, Last term P14; b. y12 + 6ky9 + 15k2y6 + 20k3y3 + 15k4 +  eq \f(6k5,y3) +  eq \f(k6,y6) ; c. 2 
5.
b. 1,  eq \f(1,2) 
	6.
a.  eq \o((,AD) +  eq \o((,DE) =  eq \f(1,2) 

 eq \o((,AC) 
7.
a. secA =  eq \f(5,4) , cosec B =  eq \f(13,12) ; b.  eq \f(33,56) ; c.  eq \f((,4) ,  eq \f(3 (,4) ,  eq \f(5(,4) ,  eq \f(7(,4) 
8.
c.  eq \f(1,16) ,  eq \f(15,16) 
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Group A  – Algebra
1. ( If A = x3 – 6x2 + 11x – 6


B = x3 – 4x2 + 5x – 2


and f(x) =  eq \f(x + 2,3x – 1) 
a.
Find f–1(2) 
2

b.
Show that A and B have a common factor. 
4
c.
Express  eq \f(x3,A) into partial fraction. 
4
2. ( i) The perimeter of a rectangular garden is 56m and one diagonal is 20m.

ii) The sum of the cube root of 1 + z and 1 – z is equal to the cube root of 2.
a.
Form equations for the stem i and ii. 
2

b.
For stem 'i' find length and breadth of rectangular garden. 
4
c.
Solve the stem 'ii'  
4
3. ( A =  eq \b(3 + \f(x,2))n

B = (1 – x) (1 + px)6

C =   eq \b(x2 – 2 + \f(1,x2))6
a.
Expand C upto four term. 
2

b.
In the expansion of A if coefficient of x7 and x8 are equal then find value of n. 
4
c.
In expansion of B upto x2 if we get 1 + qx2 then find value of p and q. 
4
Group B – Geometry and Vector

4. ( AC and BD are two diagonal of a cyclic quadrilateral intersect at P whose circum radius is 3 cm.

a.
Define nine point circle and find circumference of the circle. 
2

b.
If BP and EP are perpendicular to AC and BC respectively and extended EP cut AD at F. Prove that AF = FD. 
4
c.
If AB is diameter of circumcircle and AC and BD are chord then prove that AB2 = AC.CP + BD.BP 
4
5. ( Height of a right angle triangle is 5.5m. If it resolve around height then.  

a.
Draw what shape created by revorving. 
2

b.
If the shape enclose a land of 2000m2 then how much canvas required to enclose. 
4
c.
By joining midpoint of two side of triangle we get a trapezium. Prove by vector method that the line joining the midponints of two diagonals is parallel to other two parallel side and is half of the difference of other side. 
4
6. ( Two straight line are 3x + 4y = 12 and x + 4y = 16. 
a.
Show that the two lines are not parallel. 
2

b.
If the 1st line cut the two axis then find the points of intersection. Also draw a square on the intersected part between two axis. 
4
c.
Find the point of intersection of two lines. Also find the area formed by two lines and X axis. 
4
Group C - Trigonometry & Probability 
7. ( i) If Sin A =  eq \f(– \r(3),2) and cosA is negative. 


ii) 2(sin( cos( +  eq \r(3)) =   eq \r(3) cos( + 4sin(
a.
Find A where (( < A < 2()
2

b.
For Sin A =  eq \f(– \r(3),2) find value of  eq \f(cos(– A) + cotA,cosecA + sec A) 
4
c.
 Solve equation of 'ii' where 0 < ( < 2(.
4
8. ( In a box there are 6 red ball, 9 white ball and 5 black ball. A ball is taken randomly. 
a.
Define : Sample space, certain event. 
2

b.
What is the probability of the ball to be red or black? 
4
c.
If a coin is tossed thrice then find probability of getting two H. 
4
	Answers
	1.
a.  eq \f(4,5) ; c. 1 +   eq \f(1,2(x – 1)) –  eq \f(8,x – 2) +  eq \f(27,2 (x – 3)) 
2.
a. x + y = 28, (1 + 2) eq \s\up5(\f(1,3)) + (1 – 2) eq \s\up5(\f(1,3)) = 2 eq \s\up5(\f(1,3)); b. length 16m, breadth 12m; c. ± 1. 
3.
a. x12 – 12x10 + 66x8 – 220x6; b. 55; c. p =  eq \f(1,6) , q = –  eq \f(7,12)   
	6.
b. (4, 0), (0, 3); c.  eq \b\bc(– 2( \f(9,2)) , 27 sq. unit. 
7.
a.  eq \f(4(,3) ; b. 3) eq \f(5 – 3,8) 
; c.  eq \f((,3) ,  eq \f(2(,3) 
8.
b.  eq \f(11,20) ; c.  eq \f(3,8) 
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Group A  – Algebra
1. ( The functions f : R ( are defined by f(x) = x3 + 5 and g(x) = (x – 5) eq \s\up5(\f(1,3)) respectively.   

a.
Find the values of f (2) and g (13).  
2

b.
Ascertain whether the function f is one-one or not.  
4
c.
Show that the inverse of f is g. 
4
2. ( The equation in which the unknown variable exists as an index/exponent is called an Indicial or Exponential equation : 53x – 7 = 3bx – 7,  eq \b\bc(\r(3))x+5 =  eq \b\bc(\r(3,5))2x+5 atc are indicial equations where x is unknown variable So, solve the equations given below, 
a.
53x – 7= 33x – 7  
2

b.
 eq \b\bc(\r(3))x+5 =  eq \b\bc(\r(3,3))2x+5 
4
c.
 eq \f(32x – 4.a2x – 5,3x + 1) = a2x–5 then, a > 0  
4
3. ( 4 + 44 + 444 + .........
a.
Is there any infinite sum? Explain.  
2

b.
Find the sum of the series of nth term.  
4
c.
Expand binomially (1 + 2x)6 
4
Group B – Geometry and Vector

4. ( Observe the diagram and answer the following questions: 

In the (ABC, AB = AC mid points of AB, BC and AC are F, D and E : where AD = 8 cm and BC = 2cm. 

a.
Prove that, AD ( BC.  
2

b.
Using vectors, proved that,  eq \o((,AD) +  eq \o((,BE)  +  eq \o((,CF) = 0 
4
c.
Find the volume and area of the whole surface of the soild formed by revolving the triangle about AD.  
4
5. ( In the circle with center O, the inscribed triangle is equilateral, whose circum radius is 4cm & AD.BC.   

a.
Determine the length of AD.  
2

b.
Determine the length of side of (ABC using Brahmagupta theorem.  
4
c.
Determine the ratio of the areas of (ABC & circle ABC.  
4
6. ( A (t, 3t), B (t2, 2t). C (t– 2, t) and D (1, 1) are the co-ordinates of four points.  
a.
It AB (( CD, find the value of t. 
2

b.
Talking the smallest value of t, find the length of the diagonals and area of the quadrilateral.  
4
c.
Taking the greatest value of t find the area of the triangle formed by the straight line AB with the two axes.  
4
Group C - Trigonometry & Probability 
7. ( The radius of a big wheel of a wheel- chair is four times than the small one.  
a.
If the circumference of small wheel is 7 cm. then what will be the radius of the big wheel?  
2

b.
On running the big wheel moves 20 times per minute, then what will be the velocity of the wheel- chair? 
4
c.
If a man run by this wheel- chair 1.5 km. then how many revolution will occur by small wheel than big one??  
4
8. ( 7 sin2( + cos2( = 4 and ( is positive acute angle.  
a.
Find the value of cos2( from the given equation.  
2

b.
Prove that, tan( = (  eq \f(1,\r(3)) .
4
c.
If tan ( is positive, prove that,  eq \f(cosec2( – sec2(,cosec2( + sec2() =  eq \f(1,2)  
4
	Answers
	1.
a. 13; 2; b. one-one 

2.
a.  eq \f(7,3) ; b. 5; c. 5 
3.
a. No; b.  eq \f(40,81) (10n – 1) –  eq \f(4n,9) ; c. 1 + 12x + 60x2 + 160x3 + 240x4 + 192 x5 + 64x6
4.
c.  eq \f(8,3) ( cc; (1 +  eq \r(65)) ( cm2 
	5.
a. 6cm; b. 4 eq \r(3) cm. c. 3 eq \r(3): 4(
6.
a. –1, 2; b. 2 eq \r(2) unit, 3 unit; c. 32 sq. unit 
7.
a. 4.456 cm.; b. 5.6 m/min.; c. 16072 times. 

8.
a.  eq \f(1,2) 
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Group A  – Algebra
1. ( P(x) =  eq \f(x3,x3 – 25x) , g(x) =  eq \f(x + 2,x – 1) and f(x) =  eq \r(2 – 4x) are three functions.                                                                                                                                         

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

b.
Show that g–1 (x) = g(x).  
4
c.
Express P (x) as partial fractions.  
4
2. ( (2x2 –  eq \f(1,2x3))10 and (x2 +  eq \f(y,x) )6 are two binomial expression.
a.
Find out the mid term of 1st binomial expressions.  
2

b.
Find out the x free term in the expansion of the 1st binomial expression and find the value of that term.  
4
c.
If the co-efficient of x3 of 2nd binomial expression is 540 then find the value of y. 
4
3. ( Consider the following series : 


i. 6 + 66 + 666 + .........


ii. (3y + 5)–1 + (3y + 5)–2 + (3y + 5)–3 + ............
a.
Find the common ratio of series (ii). Find the series for y = –1.  
2

b.
Impose a condition on y under which the given infinite series (ii) will have a sum and find that sum.  
4
c.
Find out the sum of 1st n terms of series (i).  
4
Group B – Geometry and Vector

4. ( AD, BE and CF are the three medians of (ABC. 


[image: image4]
a.
Define orthogonal projection with figure.  
2

b.
Prove that, AB2 + AC2 = 2(AD2 + BD2).  
4
c.
Prove that, 3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2)  
4
5. ( The points A (7,2), B(–4,2), C (–4, –3) and D (7, –3) are the four vertices of a quadrilateral. P, Q, R, S are the mid points of the sides AB, BC, CD and DA respectively.   

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

b.
Ascertain whether the quadrilateral ABCD is a rectangle or parallelogram.  
4
c.
Prove by vector method PQRS is a parallelogram.  
4
6. ( The length of the hypotenuse, and the difference of the lengths of the other two sides of a right angled triangle are 5 cm and 1 cm respectively.  
a.
Find the lengths of other two sides of the triangle.  
2

b.
Draw the triangle with the signs and the description.  
4
c.
Draw a circle whose diameter is equal to the hypotenuse of the triangle and which passes through two definite points. (The sign of construction and description are essential.)  
4

Group C - Trigonometry & Probability 
7. ( 
In the figure O is the centre of a circle and OM = arc MN. 

a.
Express (C in degree.  
2

b.
Prove that, (MON is a constant angle.  
4
c.
For which value of (,  eq \f(PN,ON) +  eq \f(OP,ON) =  eq \r(2) where 0 < ( < 2( determine.  
4
8. ( An unbiased dice and two coins are thrown together (  
a.
What is the probability of getting an odd number in throwing the dice? 
2

b.
Draw the probability tree and write down the sample space.  
4
c.
What is the probability of getting 5 on the dice and two head on the coins?  
4
	Answers
	1.
a. {x ( ( : x (  eq \f(1,2)}; c. 1 (  eq \f(5,2(x + 5)) +  eq \f(5,2(x ( 5))
2.
a.  eq \f((252,x5); b. 5th term 840; c. 3
3.
a.  eq \f(1,2); b. y >  eq \f((4,3) or, y < (2;  eq \f(1,3y + 4); c.  eq \f(20,27) (10n ( 1) (  eq \f(2n,3)
	5.
a. 5x ( 11y ( 13 = 0; b. rectangle 

6.
a. 3cm; 4cm

7.
a.  eq \b\bc\((\f(180(,())( c.  eq \f((,4) 
8.
a.  eq \f(1,2); c.  eq \f(1,24)
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Group A  – Algebra
1. (  eq \f(logka,b ( c) =  eq \f(logkb,c ( a) =  eq \f(logkc,a ( b)
a.
Find the value of abc. 
2

b.
Show that, a(b + c). b(c + a). c(a + b) = 1  
4
c.
If a = xyp – 1, b = xyq– 1 and c = xyr –1 then prove that. (q – r) log eq \o(a,k) + (r – p) log eq \o(b,k) + (p – q) log eq \o(c,k)  = 0. 
4
2. ( P (x) = 2x3 + x2 + ax – 9 is a polynomial of the variable x. 

Q (x) =  eq \f(2x + 5,x + 1) is a function and R =  eq \b\bc(a ( \f(x,3))7 , a ≠ 0 is a binomial expansion. 
a.
If (x + 3) is a factor of the polynomial P(x). Find the value of a.  
2

b.
Find domain and range of Q(x).  
4
c.
In the expansion of R coefficients of a3 is 560. find the value of x.  
4
3. (  eq \f(1,3t + 2)  +  eq \f(2,(3t + 2)2) +  eq \f(4,(3t + 2)3) +  eq \f(8,(3t + 2)4) ................... is a series.
a.
If t = 1 then determine the series and find the common ratio of the series.  
2

b.
Find the 7th term and sum of 1st 10 terms of the series obtained in (a).   
4
c.
Impose a condition on 't' under which the above infinite series will have a sum and find that sum. 
4
Group B – Geometry and Vector

4. ( The line joining the points A (– 1, 3) and B (5, 15) intersects the x-axis and y-axis at the points P and Q respectively. 
a.
What is the slope of the line AB. Write down the equation of AB.  
2

b.
Find the area of the ( POQ. Also find the identification of ( POQ.  
4
c.
If the (POQ revolved around Y axis once then find the whole surface area and volume of the formed solid.  
4
5. ( If a, b, c and d are the position vectors respectively of the points A, B, C and D   

a.
Define position vector and equal vector with example.  
2

b.
If the diagonals of the quadrilateral ABCD bisect each other then prove with the help of vectors that ABCD is a parallelogram.  
4
c.
If D and E are respectively the middle points of the sides AB and AC of the triangle (ABC then prove with the help of vectors that, DE || BC and DE +  eq \f(1,2) BC. 
4
6. ( 
ABCD be the quadrilateral inscribed in a circle with radius 3cm. 

a.
State Ptolemy's theorem.  
2

b.
Prove that AC. BD = AB. CD. + BC. AD  
4
c.
Draw the triangle in which the base is equal to the diameter of the circle, the vertical angle is 30( and the difference of the other two sides is equal to radius of the circle. (Sigh and description are must). 
4
Group C - Trigonometry & Probability 
7. ( If sin( = a and cos (  = b. 
a.
If b =  eq \f(1,2) and cos ( , sin ( are of equal sign. Then find the value of sin ( and tan (.
2

b.
If b – a =  eq \r(2) a then prove that, b + a =  eq \r(2)b.  
4
c.
If 2(ab +  eq \r(3)) =  eq \r(3)b + 4a, then find the value of ( where 0 < ( < 2 (. 
4
8. ( A coin and a dice are thrown together.  
a.
Draw the probability tree of the event. 
2

b.
Write the sample space and find the probability of getting the head in the coin and even number in dice.  
4
c.
Except the coin if only dice is thrown two times then write the sample space. What will be the probability of getting same number of the upper back of the dice?  
4
	Answers
	1.
a. 1

2.
a. (18; b. ( ( {(1}; ( ( {2}; c. 6

3.
a.  eq \f(1,5) +  eq \f(2,52) +  eq \f(4,53) + ........;  eq \f(2,5)

b.  eq \f(26,57);  eq \f(1,3)  eq \b(\f(510 ( 210,510)); c. t < – eq \f(4,3) or t > 0;  eq \f(1,3t) 
	4.
a. 2; 2x ( y + 5 = 0; b.  eq \f(25,4) sq. unit, right angled;


c. 63.54 sq. unit, 32.725 cubic unit
7.
a.  eq \f(\r(3),2);  eq \r(3); c.  eq \f((,3),  eq \f(4(,3)
8.
b.  eq \f(1,4); c.  eq \f(1,6)
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Group A  – Algebra
1. ( eq \f(1,3x–1) + eq \f(1,(3x–1) 2) + eq \f(1,(3x–1) 3) + ................. is an infinite geometric series.   

a.
Find the common ratio of the series when x = 1. 
2

b.
If x = 2, then find the 10th term of the series and also determine the sum of 1st 10 term of the series. 
4
c.
Find the condition which should be imposed on x, so that the given series will have a sum up to infinity and find the sum.  
4
2. ( a2 + 2 = 3eq \s\up6(\f(2,3)) + 3eq \s\up6(\f(–2,3)) and f (x) = y = In eq \f(2 + x,2 – x)
a.
Find the value of a. 
2

b.
Prove that, 3a3 + 9a = 8. 
4
c.
Find the domain and range of f(x). 
4
3. ( eq \b(2 + \f(x,4))\s\up5(6) and eq \b(K ( \f(y,3))\s\up5(7) are two bronomial expressions.
a.
Expand 1st binomial expression up to x3.  
2

b.
Find the value of (1.9975)6 up to four decimal places with the help of (a).  
4
c.
In the expression of 2nd express the co-efficient of K3 is 560. Find the value of y. 
4
Group B – Geometry and Vector

4. ( In (ABC, the tree medians AD, BE, CF meet at point G.


[image: image5]
In the above figure S is the circumscentre and O is the orthocenter.

a.
Write the theorem of Apollonius and Ptolemy. 
2

b.
Prove that. S, O an Centroid of the given triangle are Collinear. 
4
c.
If AD = 4cm and BD = 3cm of the (ABD then find the area of whole surface, area of curved surface and volume of the solid formed by revolving the triangle about AD.  
4

5. ( 

[image: image6]
In the above figure S and T are respectively the middle points of the sides LM and LN of the ( LMN.

a.
Describe the triangle law of addition of vectors.
2

b.
Prove with the help of vectors that, ST||MN and ST = eq \f(1,2) MN.
4
c.
If D and E are the middle points of SM and TN respectively of the trapezium SMNT then prove with the help of vectors that, DE||ST||MN and DE = eq \f(1,2) (ST + MN).
4
6. ( A(7,2), B(–4, 2), C (–4, –3), D(7, – 3) are four point. The equation of straight line 3x + 2y = 12 intersects x – axis and y – axis of the points E and F respectively.
a.
Find the Co-ordinates of the points E and F. 
2

b.
Find the slope of the line AC. Find the area of a quadrilateral which is formed by the given points.  
4
c.
Find the perimeter of the quadrilateral which is formed by the given points and show that, the quadrilateral is a rectangle.  
4
Group C - Trigonometry & Probability 
7. ( A coin and a dice was thrown once, both of them are unbiased. 
a.
What is equally likely event?
2

b.
Draw a probability tree and determine the probability of getting 5 in dice and head in coin.  
4
c.
If the coin is tossed twice while the dice is once then what is the probability of getting at least one head in coin and even number in dice. 
4
8. ( Two trigonometric equation are as follows: 
i.
5cosec2( – 7 cot(cosec( = 2 

ii.
sec( + tan( = eq \r(3)
a.
Determine the value of sin (,6)eq \b()
 
2

b.
Find the value of ( from equation ii when 0 < ( < eq \f((,2), 
4
c.
Find the value of ( from equation i when 0 < ( < (.  
4
	Answers
	1.
a.  eq \f(1,2); b.  eq \f(1,9765625);  eq \f(2441406,9765625); c. x < 0 or, x >  eq \f(2,3);  eq \f(1,3x – 2) 
2.
a. 3 eq \s\up5(\f(1,3)) ( 3 eq \s\up5((\f(1,3)) ; c. Domain D( = ((2, 2) and range R( = (
3.
a. 64 + 48x + 15x2 +  eq \f(5,2)x3 + .........; b. 63.5215; c. 6
4.
c. 75.40 cm2, 47.12cm2,  37.699 cubic cm. (approx.) 
	6.
a. (4, 0); (0, 6); b.  eq \f(5,11) ; 55 sq. unit; c. 32 unit

7.
b.  eq \f(1,12); c.  eq \f(3,8)
8.
a. (  eq \f(1,2); b.  eq \f((,6); c.  eq \f((,3) 
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Group A  – Algebra
1. ( Given that, g(x) =  eq \f(x3 – 2x2 + 1 ,x2 – 2x – 3) and h (x, y, z) = x3 + y3 + z3 – 3xyz.   

a.
Is h (x, y, z) homogenous or not? Give the reason.  
2

b.
Prove that, h (a, b, c) =  eq \f(1,2) (a + b + c){(a – b)2 + (b – c)2 + (c – a)2}  
4

c.
Express g(x) as the sum of partial fractions.  
4

2. ( f(x) = x2 – 6x + 15 and g(x) = x2 – 6x + 13 are two functions and 3x – 2y ≤ 12 is an inequality. 

a.
If f(x) = 14, then find the value of x.  
2

b.
If  eq \r(f (y)) –  eq \r(g (y)) =  eq \r(10) –  eq \r(8), then solve it. 
4

c.
Draw the graph of above inequality.
4

3. ( (p + 2x)5 and  eq \b\bc(x2 – 2 + \f(1,x2))6 are two expressions.
a.
Why does 0! equal to 1?  
2

b.
If the co-efficient of x3 is 320 in the expansion of 1st expression, then find the value of p.  
4
c.
Find the constant term in the expansion of 2nd expression.  
4
Group B – Geometry and Vector

4. ( In the (ABC, medians AD, BE and CF meet at the point O. 

a.
Write the statement of Apollonius theorem with respect to above information.  
2

b.
Prove that, AB2 + AC2 = 2 (AD2 + BD2).  
4
c.
Show that, AB2 + BC2 + AC2 = 3 (AO2 + BO2 + CO2).  
4
5. ( The position vectors of the points A and B are a and b respectively.  

a.
Prove that,  eq \o((,AB) = b – a.  
2

b.
If the line segment AB is divided internally into the ratio m : n at point C, then the position vector of C is, c =  eq \f(mb + na,m + n)  
4
c.
If the coordinates of the points A, B, C and D are (1, 2), (–1, –2), (p, 2) and (1, – 2) respectively and AB || CD then find the value of p and equation of CD. 
4
6. ( The length of equal sides of an isosceles triangle is 7 cm and base is 6cm.  
a.
Draw the isosceles triangle with short description.  
2

b.
Draw the circumcircle of the triangle and find the length of radius of it. (Description and sign of indication are necessary.)  
4
c.
Construct a circle which touches the circle found in b. at the point P and passes through the point Q outside the given circle. (Description and sign of indication are necessary.)  
4
Group C - Trigonometry & Probability 
7. ( 
In the figure, O is the center of the circle and OM = arc MN. 

a.
Express 70(30( in radian.  
2

b.
Prove that (MON is constant angle.  
4
c.
If (MON = x and  eq \f(PN,ON) +  eq \f(OP,ON) =  eq \r(2) then find the value of x where 0 ( x ( 2(. 
4
8. ( A box contains 5 red and 10 white balls. A boy draws two balls randomly and no balls are returned into the box.  
a.
What is the difference between certain and impossible event?  
2

b.
What is 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.
a. homogeneous; c. y +  eq \f(5,2(y ( 3)) +  eq \f(1,2(y + 1))
2.
a. x = 3 ± 2 eq \r(2); b. x = 1, 5
3.
b. ± 2; c. 7th term 924
	5.
p = 3; 2x ( y = 4

7.
a. 1.231 radian (appr.); c. ( = 45(
8.
b.  eq \f(10,21); c.  eq \f(11,21)
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Group A  – Algebra
1. ( If ( : R ( R & g : R ( R defined as ((x) =  eq \f(2x + 2,x ( 1) and g(x) =  eq \r(x ( 2)  

a.
Find the domain f and domain g.  
2

b.
For what value of x, 5((1(x) = g(1(3)? 
4
c.
Show that ((x) is one-one and onto function.  
4
2. ( (2 + x) and  eq \b(1 + \f(x,2))8 are two Binomial expressions. 
a.
Write down the Binomial expansion of (1 + x)n 
2

b.
Expand the products of two I expressions up to x3. 
4
c.
Find the value of 2.1 ( (1.05)8 using the result from (b). 
4
3. ( P(x) = x4 ( x3 + 7x2 ( a and Q(x) = x3 + 7x2 ( x ( 7 are two polynomials.
a.
Find the leading coefficient of P(x) and Q(x).  
2

b.
If one of the factor of the polynomial P(x) is (x ( 2); then show that a = 4. 
4
c.
Show that x + 1 and x ( 1 are factors of the polynomial Q(x).  
4
Group B – Geometry and Vector

4. ( The line joining the points A((1, 3) and B(5, 15) intersect the x-axis and the y-axis at the points P and Q respectively. 
a.
Determine the slope of AB.  
2

b.
Find the equation of the line PQ and the length of PQ with figure.  
4
c.
Show that, the points A, B and P are co-linear.  
4
5. ( Observe the following figure: 
If ABCD is a cyclic quadrilateral; AC and BD are its diagonals and AB, CD and BC, AD are its two pair of opposite sides then(
a.
Write down the Pythagoras theorem with figure.  
2

b.
Prove that, AC.BD = AB.CD + AD.BC. 
4
c.
If the diagonals of a quadrilateral bisect each other, prove that it is a parallelogram by vector method.  
4
6. ( The length of the sides AB, BC and CA of (ABC. AD is a median of (ABC and AE(BC.  
a.
Draw a geometrical figure with short description on the basis of the above information.  
2

b.
Prove that AB2 + AC2 = 2AD2 + 2BD2. 
4
c.
The height, the median on the base and an angle adjoining to the base of the triangle are given. The triangle needs to be constructed.  
4
Group C - Trigonometry & Probability 
7. ( If cos( ( sin( =  eq \r(2)sin(, then( 
a.
Determine the value of cos( ( sin(,  eq \b(when ( = \f(8(,6))  
2

b.
Show that, cos( + sin( =  eq \r(2)cos( 
4
c.
Show that, cosec( = 2 eq \r(2)cos(. 
4
8. ( An unbiased dice and an unbiased coin are thrown and tossed once.  
a.
Write down the sample space.  
2

b.
Form a probability tree by using given information.  
4
c.
What is the probability of getting 5 on the dice and head on the coin?  
4
	Answers
	1.
a. ( – {1}; [2, (). 

2.
a. 1 + nc1 x + nc2x2 + nc3x3 + ........... + xn; 


b. 2 + 9x 18x2 + 21x3; c. 3.1026
3.
a. 1; 1

4.
a. 2; b. 2x – y + 5 = 0;  eq \f(5\r(5),2) unit. 
	7.
a.  eq \f(\r(3) – 1,2) 
8.
c.  eq \f(1,12) 
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Group A  – Algebra
1. ( f(x) =  eq \f(1,x – 5) .
a.
Find the domain.
2

b.
Justify f(x) is one-one or not. 
4
c.
Find the values of x if 5x = f–1(5). 
4
2. ( (1 + x) eq \s\up6(\f(1,3)) + (1 – x) eq \s\up6(\f(1,3)) = 2 eq \s\up6(\f(1,3)) is a equality and x – y + 2 ( 0 is an inequality. 
a.
Find the discriminant of 2x2 – 5x – 1 = 0. 
2

b.
Solve the given equation. 
4
c.
Sketch the graph of the inequality. 
4
3. ( A =  eq \b(2 + \f(x,4))6 and B =  eq \b(k – \f(y,4))5 are two binomial expression.
a.
Find  eq \b(\s(5,4)) +  eq \b(\s(5,3)) +  eq \b(\s(5,2))  
2

b.
The co-efficient of k3 is 160 expanding by the 2nd expression. Then find the values of y. 
4
c.
Find (1.99)6 upto four decimal place expanding by 1st expression. 
4
Group B – Geometry and Vector

4. ( 2x + 3y – 6 = 0 is a straight line.
a.
Find the slope of the equation. 
2

b.
Find the intersecting point of both axes. 
4
c.
Find the area of the square whose one side is equal to the length of the intersecting part of the given equation. 
4
5. ( Follow the figure :  

[image: image7]
a.
State ptolemy's theorem. 
2

b.
Prove that AB.CD + BC.AD = AC.BD. 
4
c.
If P, Q, R, S are the mid paint of the sides AB, BC, CD and DA respectively. Then by vector method to prove that PQRS be a parallelogram. 
4
6. ( 
a.
State the addiction law of triangle of vector. 
2

b.
If  eq \o(AB,() =  eq \o(OC,() and  eq \o(BO,()  =  eq \o(OD,() , then prove that ABCD be a parallelogram. 
4
c.
Prove that, If ABCD is a parallelogram then AC and BD bisect to each other. 
4
Group C - Trigonometry & Probability 
7. ( x = sec( + tan( 
a.
Find the values of x where ( =  eq \f(19(,3)  
2

b.
Prove that, Sin( =  eq \f(x2 – 1,x2 – 1)  
4
c.
If x =  eq \r(3) then, solve the given equation; 0( ( ( ( 2(.
4
8. ( A bag contains 6 Red, 5 white and 4 black balls. A ball has taken at random experiment. 
a.
Define sample space with an example. 
2

b.
What is the probability of getting the ball white or black? 
4
c.
What is the probability of getting the ball white but not red? 
4

	Answers
	1.
a. ( – {5}; b. one-one; c.  eq \f(26,25) 
2.
a. 33; b. ± 1

3.
a. 25; b. ± 16; c. 62.1038

4.
a. –  eq \f(2,3) ; b. (3, 0), (0, 2) ; c. 13 sq. unit. 
	7.
a. 2 +  eq \r(3); c.  eq \f((,6) 
8.
b.  eq \f(3,5) ; c.  eq \f(1,5) 
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Group A  – Algebra
1. ( f(x) = 2(   

a.
Find the domain of g(x) = eq \f(1,x – 3) 
2

b.
Find f–1(x) and justify it is one-one or not. 
4
c.
Sketch the graph of the given function all of range –4 ( x ( 4. 
4

2. ( eq \b(2 + \f(x,4))6 and eq \b(k – \f(y,4))6 and any two binomial expressions.
a.
Expand 1st expression upto x. 
2

b.
Find (1.9975)6 upto four decimal place by expanding the 1st expression. 
4
c.
Expand the given that the 2nd expression. Co-efficient of k3 is 160. Find the value of y. 
4
3. ( ax = by = cz where a ( b ( c. Answer the following questions : 
a.
If b = z and c = y, then show that eq \b(\f(y,z))\s\up8(\f(y,z)) = yeq \s\up6(\f(y,z) – 1)
2

b.
If a, b and c are three consecutive positive integers, then prove that eq \f(1,x) + eq \f(1,y) = eq \f(2,z)  
4
c.
If abc = 1 show that, eq \f(1,x) + eq \f(1,y) + eq \f(1,z) = 0.  
4
Group B – Geometry and Vector

4. ( A(1, 0), B(0, 1) and C(–1, 0) are any three points.
a.
Find the length and the slope of AC. 
2

b.
If the another point is D(0, –1), Then justify that ABCD will be a square or not and also find the area of the region.  
4
c.
Find the area of the triangle produced by the line AB with the both axes.  
4
5. ( PQRS is a cyclic quadrilateral and PQ, QS are two diagonals. 
a.
What is the position of the centre of nine point circle and find its radius? 
2


b.
Prove that, PR.QS = PQ.RS + QR.PS.
4

c.
Prove with the help of vectors that, the straight lines joining the middle points of the adjacent sides of a quadrilateral PQRS from of a parallelogram.  
4
6. ( A solid sphere of radius 4 cm is melted and formed into a uniform hollow sphere of outer radius 5 cm.  
a.
What is the formula of area of the surface of sphere? 
2

b.
Find the volume of the solid sphere. 
4
c.
Find the thickness of the second sphere? 
4
Group C - Trigonometry & Probability 
7. ( Given that acos( – bsin( = c  
a.
Express 33(22(11(( in radian.
2

b.
Prove that, asin( + bcos( = + eq \r(a2 + b2 – c2)  
4
c.
If a = b = c = 1, Then find the all possible value of ( where 0 ( ( ( 2( 
4
8. ( A bag contains 6 black balls, 3 purple and 7 green balls. A ball is taken at random.  
a.
How many way to select a ball at random? 
2

b.
What is the probability of getting the ball purple or black?
4

c.
What is the probability of getting the ball black but not green?
4
	Answers
	1.
a. ( – {3}; b. f–1(x) = log2x, one-one 
2.
a. 64 + 48x + ......; b. 63.5215; c. y = – 8 

4.
a. 2 unit; slope = 0; 

b. square, 2 sq. unit 

c.  eq \f(1,2) sq. unit
6.
a. area = 4(r2; b. 268.0832 cc; c. 1.063cm 
	7.
a. 0.58 radian; 

c. 0,  eq \f(3 (,2) , 2(
8.
a. 3; b.  eq \f(9,16) ; 

c.  eq \f(3,8) 
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Group A  – Algebra
1. ( If f(x) =  eq \f(4x – 9,x – 2) , x ( 2 of the function f–1 exists.
a.
Find the domain of f(x). 
2

b.
Find f–1(–1) and  f–1(1).
4
c.
Find the value of x such that 4f–1(x) = x 
4
2. ( Consider the following series :

 eq \f(1,2x + 1) +  eq \f(1,(2x +1)2) +  eq \f(1,(2x +1)3) + .........................
a.
Find the series if x = 1 what is the common ratio of the obtained series. 
2

b.
Find the 10th term and the sum of first 10 terms of the series obtained in (a). 
4
c.
Find the condition which should be imposed on, x so that the given series will have a sum up to infinity and find the sum. 
4
3. ( a > 0, x = (a + b) eq \s\up5(\f(1,3)) + (a – b)  eq \s\up5(\f(1,3)) and a2 = b3
a.
If a = m × 10n then show that loga = n + logm. 
2

b.
If a2 – b2 = c3 then show that x3 – 3cx – 2a = 0 
4
c.
Prove that  eq \b(\f(a,b)) eq \s\up8(\f(3,2)) +  eq \b(\f(b,a)) eq \s\up8(\f(2,3)) =  eq \r(a) +  eq \f(1,\r(3,b))
4
Group B – Geometry and Vector

4. ( Let in (ABC, AD, BE and CF are three median, G is centroid is–
a.
According to information draw the figure. 
2

b.
Prove that AB2 + BC2 + CA2 = 3(AG2 + BG2 + CG2) 
4
c.
If the diagonals of a quadrilateral bisect each other. Prove by vector method it is a parallelogram. 
4
5. ( The three point A(1, –1) B(t, 2) and C(t2, t + 3)  

a.
Find the slope of AB. 
2

b.
If the three points are collinear find the admissible value of t. 
4
c.
Three spherical balls of glass of radii 6, 8 and r cm are melted and formed into a single solid sphere. Which radius 9 cm. Find the value of r. 
4
6. ( Let a circle be given with center O, P be a define point on that circle and Q be a define point out side that circle. 
a.
Draw a circle which touches the circle at P and Passess through the point Q. 
2

b.
According to the given information described the construction. 
4
c.
State and prove the Ptolemy's theorem. 
4
Group C - Trigonometry & Probability 
7. ( If tan( =  eq \f(5,12)  and cos( is negative. 
a.
Find the value of sin( 
2

b.
Prove that  eq \f(sin( + cos(–(),sec(–() + tan() =  eq \f(51,26)  
4
c.
Prove that radian is a constanta angle. 
4
8. ( In a every among readers of newspaper it was found that 65 persons read the Prothom Alo. 40 Persons Read the Bhorer Kagaj, 45 Read the Janakatho, 52 Read the Jugantor. If one person is chosen at random from amongst the reader. 

a.
What is called sample space and sample point? 
2

b.
What is the probability that the person reads the Jugantor? 
4
c.
What is the probability that the person does not read the Prothom Alo? 
4
	Answers
	1.
a. ( ( {2}; b.  eq \f(11,5);  eq \f(7,3); c. 6
2.
a.  eq \f(1,3) +  eq \f(1,32) +  eq \f(1,33) + ..........;  eq \f(1,3); 

b.  eq \f(310 – 1,2 ( 310)  ; 

c. x < (1 or x > 0;  eq \f(1,2x)
	5.
a.  eq \f(3,t ( 1); b. 1,  eq \f(1,2); c. 1 cm
7.
a. (  eq \f(5,13)
8.
b.  eq \f(26,101); 

c.  eq \f(137,202)
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