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Time ( 2 hours  
Higher Mathematics (Theoretical)
Full Marks ( 40
[N.B.: Taking at least one from each group answer any four questions. Each question mark 10
10 ( 4 = 40]

Group-A : (Algebra)

1. ( A and B are two finite sets and N(x) = x2 ( 9x ( 6, D(x) = (x2 ( 2x) (x + 3)

a.
Find the nature of roots of the equation x2 ( 6x + 9 = 0 determining the discriminate.
2

b.
Resolve into partial fraction p, where P =  eq \f(N(x),D(x)) 
4

c.
Prove that, n(A ( B) = n(A) + n(B) ( n(A ( B).
4

Answer to Question No. 01

a.
We know, discriminate, D = b2 ( 4ac = (6)2 ( 4.(1).9

= 36 ( 36 = 0

So there in only one real root
b.
P = eq \f(x2 ( 9x ( 6,(x2 ( 2x) (x + 3))

Let, P, eq \f(x2 ( 9x ( 6,x(x ( 2) (x + 3)) = eq \f(A,x) + eq \f(B,x ( 2) + eq \f(c,x + 3)

or, x2 ( 9x ( 6 = A (x ( 2) (x + 3) + Bx(x + 3) + cx(x ( 2) .......... (i) [Multiplying both sides by x(x ( 2) (x + 3)]

Wen, x = 0

( 6 = A((2) (3) + O + O

( A = 1


When, x = 2,

22 ( 9.2 ( 6 = O + B. 2. (2 + 3) + 0


( B = ( 2

When x = ( 3,


((3)2 ( 9((3) ( 6 =  0 + 0 + c((3) ((3 ( 2)

(c = 2


( The required retrial fraction is

= eq \f(1,x) ( eq \f(2,x ( 2) + eq \f(2,x + 3)
c.
See Rajshahi Cadet College 2(c).
2. ( m =  eq \f(1,xb + x( c + 1) +  eq \f(1,xc + x( a + 1) +  eq \f(1,xa + x( b + 1) and n = (1 ( y) (1 + py)6
a.
If ((x) =  eq \f(x,x ( 2) , then find ((1(2).
2

b.
If a + b + c = 0, then prove that, m ( 1 = 0
4

c.
If we get 1 + qy2 expanding N upto y2, find the value of p and q.
4

Answer to Question No. 02

a.
Let, f(x) = eq \f(x,x ( 2) = y 

( x = xy ( 2y;

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

or, f(1 (2) = eq \f(2.2,2 ( 1) = 4
b.
Given,

m = eq \f(1,xb + x(c + 1) + eq \f(1,xc + x(a + 1) + eq \f(1,xa + x(b + 1)

= eq \f((xc + x(a + 1) (xa + x(b +1) + (xb + x(c + 1) (xa + x(b + 1) + (x6 + x(c + 1) (xc(a + x + 1),(xb + x(c + 1) (xc + x(a + 1) (xa + x(b + 1))

Numerator

= xc+a + xo + xa + x(b+c + x(a(b + x(b + xc + x(a + 1 + xa+b + x(c + a + xa + xO + x(b(c + x(b +x(b + xb +x(c +1 + xb+c + xO + xc + x(a+b + x(c(a + x(a + xb 2b + x(c + 1

= 6 + 2(xa + xb + xc) + 2(x(a + x(b + x(c) + xa+b + xb+c + xc+a + xc ( b + xa(c + xb(a + x((a + b) + x((b + c) + x((c + a)

= 6 + 2(x + xb + xc) + 2(x (a + x(b + x(c) +(x(c + x(a + x(b) + xb(a + xc ( b + xa(c + xa + xb + xc

= 6 + 3 (xa + xb + xc) + 3(x(a + x(b + n(c) + xb ( a + x(c−b + xa(c
Denominetor :


= (xb+c + 1 + xc + xb ( a + n(e(a + x(a + xb + x(c + 1) (xa + x(b + 1)

= (2 + 2xb + xc + 2x(a + x(c + nb(a) (xa + x(b + 1)

= 6 + 3 (xa + xb + xc) + 3(x(a + x(b + x(c) + xb(a + xc(b + xa ( c
(
m = eq \f(numerator, denomirater) = 1

(
m ( 1 = 0 [Proved]
c.
N = (1 ( y) (1 + py)6

= (1 ( y) {1 + 6py + 6c2 (py)2 + .......}

= (1 ( y) {1 + 6py + 15 p2y2 + .........} = 1 + q y2 + ........

Equating co efficient of y

( 1 + 6p = 0; ( p = eq \f(1,6)

equating co efficient & y2,

( 6p + 15p2 = q


q = ( 6 ( eq \f(1,6) + 15 eq \b(\f(1,6))2 = eq \f(17,12) [putting value of p]
Group(B : (Geometry and Vector)

3. ( ABC is an acute angled triangle where AB > AC.

a.
What are orthocenter and circumventer of a triangle?
2

b.
Prove that, the orthocenter, the centroid and the circumventer of (ABC are collinear.
4

c.
M and N are the middle points of AB and AC respectively. Prove by vector method. MN||BC and MN =  eq \f(1,2) BC.
4

Answer to Question No. 03

a.
Orthocenter: The point of intersection of the perpendiculars drawn from vertices to opposite sides is called orthocenter. In (ABC, O in the orthocenter. 
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Circicemter :  the center of the cinle that goes though the three vertices of tangle is called the circumenter of that triangle.
b.
See Theorem 3.10 of text book.
c.
See Jhenideh Cadet College 4(c). 
4. ( A straight line having slope 3 and passing through the point A(( 1, 6) intersects x-axis at the point B. Another straight line passing through the point A intersects x-axis at the point C(2, 0).

a.
Find the coordinate of the point B.
2

b.
Find the equation of the line AC and the area of the triangle (ABC.
4

c.
The diameter (in cm.) of a solid sphere is  eq \f(12,5) times of the length of BC. How many solid cylinders of length 8cm and diameter 6cm. can be made from the iron of the solid of the sphere?
4

Answer to Question No. 04

a.
Slope of AB = 3 = eq \f(6 ( 0,( 1 ( b)

( 6 = ( 3 ( 3b

( b = ( 3


( Co ordinate of B in ((3, O)
b.
Equation of line passing throng A ((1, 6) and B((3, O)

( eq \f(x ( x1,x1 ( x2)  = eq \f(y ( y1,y1 ( y2)

( eq \f(x ( (1 ( 1),(1 ( ((3)) = eq \f(y ( (6),(6) ( (0))

( eq \f(x + 1,2) = eq \f(y ( 6,6)

or, 6x + 6 = 2y ( 12

or, 6x ( 2y + 18 = 0

or, 3x ( y + 9 = 0
c.
BC = eq \r((−3 ( 2)2 + (O ( O)2) = 5

( diameter of sphere, d = eq \f(12,5) ( 5 = 12 cm

( Volume, v = eq \f(4,3) ( r3

= eq \f(4,3) ( eq \b(\f(d,2))3 = eq \f(4,3) ( eq \b(\f(12,2))3 = eq \f(4,3) . ( . 63

Again volume & required cylinder = ( r12h

= (eq \b(\f(d1,2))2h

= ( eq \b(\f(6,2))2 . 8

= ( 32 . 8


Let, number of cylinders = x.

By the condition,

eq \f(4,3) . eq \o((,/) . 63 = x . eq \o((,/) . 32 . 8

( x = eq \f(\f(4,3) ( 63,32 ( 8) = 4

( required number of cylinder = 4.
Group(C : Trigonometry and Probability

5. ( a ( b =  eq \r(2) b and sin( + cos( =  eq \r(2) 
a.
The radius of a circle is r. Prove that, the circumference of that circle = 2(r, where ( is a proportional constant.
2

b.
If O < ( <  eq \f((,2) , then solve the given equation.
4

c.
If a = cosA and b = sinA then prove that, b =  eq \b\bc(\r(2) ( 1) a
4

Answer to Question No. 05

a.
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According to definition : ( =  eq \f(circumference of circle,diameter of that circle)

For above circle ( =  eq \f(circumference of circle ABD,diameter( AB)

= eq \f(circulmeference of circle ACBD,2 ( OA)

= eq \f(circumterenced circle ACBD,2r)
(
Circumference circle = 2 (r, where ( in a prop national count.
b.
Given caution 

Sin( + cos( = eq \r(2)

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

or, cos2( ( 2eq \r(2) cos( + 2 = sin2( = 1 ( cos2(

[squaring] [( sin2( = 1 ( cos2()

or, 2 cos2( ( 2 eq \r(2) cos( + 1 = 0

or, eq \b(\r(2) cos()2 ( 2 eq \b(\r(2) cos() . 1 + 12 = 0

or, eq \b(\r(2) cos( ( 1)2 = 0

or, eq \r(2) cos ( 1 = 0


( cos( = eq \f(1,\r(2)) = cos 45(

( ( = 45( (Ans).
c.
We get,


cosA ( sinA = eq \r(2) sinA


or, cosA = eq \b(\r(2) + 1) sinA

or, eq \b(\r(2) ( 1) cosA = eq \b(\r(2) + 1) eq \b(\r(2) ( 1) sinA

[Multiplying both sides by eq \b(\r(2) ( 1)]

= (2 ( 1) sinA


= sinA

(
sinA = eq \b(\r(2) ( 1) cosA

i.e, b = eq \b(\r(2) ( 1)a.
6. ( In a box there are 8 black, 6 red and 5 white balls of same type. A ball is chosen at random from the bag.

a.
In how many ways the ball can be chosen?
2

b.
What is probability of that the ball will be black or white?
4

c.
What is the probability of that the ball will not be red or yellow?
4

Answer to Question No. 06

a.
As there are 3 colours of balls and only one ball was chosen, the member of ways = 3c1 = 3.

b.
Total number of balls = 8 + 6 + 5 = 19


Probability of being black p(B) = eq \f(8,19)

Profanity of being white p(w) = eq \f(5,19)

We know

P(B ( W) = P(B) + P(W) ( P(B ( W)

= P(B) + P(W) ( P(B). P(W)

[(P(B(W) = P(B). P(W)]

= eq \f(8,19) + eq \f(5,19) ( eq \f(8,19) . eq \f(5,19) = eq \f(207,361)
c.
As there is no yellow ball,


Probability of the ball boing yellow, P(Y)6 = 10,

Probability of the ball being red P(R)6  = eq \f(6,19)

( Probability of the ball of not being red or yellow, 1 ( P (Y(R)
= 1 ( {P (Y) + P(R) ( ( P(Y ( R)}

= 1 ( (0 + eq \f(1,19) ( 0)
= 1 ( eq \f(6,19) = eq \f(13,19)
(
The ball is always not red or yellow.
	
32. St. Joseph Higher Secondary School, Dhaka
	Subject Code :
	1
	2
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Time ( 2 hours  
Higher Mathematics (Theoretical)
Full Marks ( 40
[N.B.: Taking at least one from each group answer any four questions. Each question mark 10
10 ( 4 = 40]

1. ( 3x ( 1 is a factor of polynomial P(x) = 18x3 + 15x2 ( x + a
a.
Find the value of a.
2

b.
Resolve into factors of P(x).
4

c.
Express  eq \f(3x2 + 8x + 2,P(x)) as Partial fractions.
4

Answer to Questions No. 01

a.
p(x) = 18x3 + 15x2 ( x + a


(3x ( 1) = 3 eq \b(x ( \f(1,3)) is a factor of P(n)


( Peq \b(\f(1,3)) = 0


Peq \b(\f(1,3)) = 18 eq \b(\f(1,3))3 + 15 eq \b(\f(1,3))2 ( eq \f(1,3) + a


O = 2 + a

(
2 + a = O


( = ( 2 (Ans).

b.
p(x) = 18x3 + 15x2 ( x + a


= 18x3 + 15x2 ( x ( 2


= 6x2 (6x ( 1) + 7x (3x ( 1) + 2 (3x ( 1)


= (3x ( 1) (6x2 + 7x + 2)


= (3x ( 1) (6x2 + 3x + x + 2)


= (3x ( 1) {3x (2x + 1) + 2 (2x + 2)}


= (3x ( 1) (3x + 2) (2x + 1) (Ans).

c.
eq \f(3x2 + 8x + 2,18x3 + 152 ( x ( 2)

= eq \f(3x2 + 8x + 2,(3x ( 1) (3x + 2) (2x + 1))

Let.


eq \f(3x2 + 8x + 2,(3x ( 1) (3x + 2) (2x + 1)) = eq \f(A,3x ( 1) + eq \f(B,3x + 2) + eq \f(C,2x + 1)
(
3x2 + 8x + 2 = A (3x + 2) (2x + 1) + B (3x ( 1) (2x + 1) + C (3x ( 1) (3x + 2)


for, x = ( eq \f(2,3)

3 eq \b(( \f(2,3))2 + 6 8eq \b(( \f(2,3)) + 2 = B eq \b\bc\{(3 \b(( \f(2,3)) ( 1 ) eq \b\bc\{(2 \b(( \f(2,3)) + 1 )

( ( 2 = B (( 3) eq \b(( \f(1,3)) = B


( B = ( 2


For,


x = ( eq \f(1,2)

3eq \b(( \f(1,2))2 + 8 eq \b(( \f(1,2)) + 2 = C eq \b\bc\{(3 \b(( \f(1,2)) ( 1 ) eq \b\bc\{(3\b(( \f(2,3)) + 2 )

( ( eq \f(5,4) = Ceq \b(( \f(5,2)) eq \f(1,2)

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

( C = 1


for x = eq \f(1,3)

3eq \b(\f(1,3))2 + 8 . eq \f(1,3) + 2 = eq \b(\f(3,3) + 2) eq \b(\f(2,3) + 1)

( 5 = A ( 3 ( eq \f(5,3)

( A = 1

(
eq \f(3x2 + 5x + 2,(3x ( 1) (3x + 2) (2x + 1)) = eq \f(1,3x ( 1) + eq \f((2,3x + 2) + eq \f(1,2x + 1)

= eq \f(1,3x ( 1) ( eq \f(2,3x + 2) + eq \f(1,2x + 1) (Ans).
2. (  eq \b(a ( \f(x,2))6 = r ( 96x + 5x2 + .......... 

a.
Expand  eq \b(a ( \f(x,2))6 following Pascal's triangle. 
2

b.
If  eq \b(a ( \f(x,2))6 is expanded upto 5th term and a = 1, what will be the coefficient of x4?
4

c.
If a = 1 and t + px + qx2 + rx3 is obtained expanding  eq \b(a ( \f(x,2))6  upto x3, what will be the value of p, q and r?
4

Answer to Question No. 02

a.
eq \b(a ( \f(x,2))6

= a6 + 6c1 a5 eq \b(( \f(x,2)) + 6c2 a4 eq \b(( \f(x,2))2 + 6c3 a3 eq \b(\f(x,2))3 + 6c4 a2 eq \b(( \f(x,2))4 + 6c5 aeq \b(( \f(x,2))5 + 6c6eq \b( ( \f(x,2))6

= a6 ( 35x + eq \f(15,4) a4x2 ( eq \f(5,2) a3x3 + eq \f(15,16) a2x4 ( eq \f(3,16) ax5 eq \f(x6,64)
b.
From (a) we find that expanded eq \b(a ( \f(x,2))6 upto 5th form would be a6 ( 3a5x + eq \f(15,4) a4x2 ( eq \f(5,2) a3x3 + eq \f(15,16) a2x4

Here, a = 1

(
eq \b(a ( \f(x,2))6 ( 1 ( 3x + eq \f(15,4)x2 ( eq \f(5,2)x3 + eq \f(15,16)x4

The co efficient of x4 is eq \f(15,16) (Ans).

c.
From (b) we can see that for a = 1 the expansion of eq \b(a ( \f(x,2))6 upto x3 would be 1 ( 3x + eq \f(15,4)x2 ( eq \f(5,2)x3

It is denoted by t + px + qx2 + rx3
(
t = 1


p = ( 3


q = eq \f(15,4)

r = ( eq \f(5,2) (Ans).
3. ( In figure BC = 4 cm, S is a circumcentre, O is the orthocentre and AP is a median.

a.
Find the length of BP.
2

b.
Prove that, G is the centroid of inscribed triangle in circle.
4

c.
Construct a circle with description which touches at a point C of above circle and passes through a definite point outside the circle. 
4

Answer to Question No. 03

a.
BC = 4 cm


AP is a median


So, BP = PC = eq \f(1,2) BC


( BP = eq \f(1,2) ( 4 = 2 cm (Ans).

b.


[image: image3.emf] 

B  

A  

E  

C  

D  

P  

S  

G  

O  



Particular enunciation : Suppose, O is orthocenter, S circumventer and AP is the median of the triangle. The orthocenter O and the circumventer S intersect the median AP at C.


Proof : OA is the distance of the vertex A from the tormenter C and SP is the distance of the opposite side BC of the vertex A from the circumventer S of (ABC.


( OA = 2 SP ........... (i)


Now, both AD and SP are perpendicular on BC.


So, AD || SP


Now, AD || SP and AP is their intersector.

(
(PAD = (APS [Alternate angle]


i.e. (OAG = (SPG


Now in both (AGO and (PGS (AGO = (PGS [vertically opposite angle]


(OAG = (SPG [vertical angle]


remaining (AOG = remaining (PSG

(
(AGO and (PGS are equiangular.


So, eq \f(AG,GP) = eq \f(OA,SP) [Proved]

c.
See text chapter for Geometric century construction 7. 

4. ( If a, b, c, d are the position vectors respectively of the points A, B, C, D of the quadrilateral ABCD.

a.
Find the position vector of the point C with respect to A.
2

b.
Prove that  eq \o(((,AB)+  eq \o(((,BC) +  eq \o(((,CD) +  eq \o(((,DA) = 0
4

c.
Show that, ABCD will be a parallelogram if and only if b ( a = c ( d.
4

Answer to Question No. 04

a.
The position vector of C and A with respect to lorigin is c & a.  fence the position vector of C with respect to A is c ( a.

b.
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ABCD in a Quadrilateral To prove that eq \o(((,AB) +  eq \o(((,BC) + eq \o(((,CD) + eq \o(((,DA)= O


Contraction : Join A, C & B, D


Proof : Using vector triangle law


In ( AB Using vector triangle law eq \o(((,AB) +  eq \o(((,BC) + eq \o(((,AC) & in (CDA


eq \o(((,CD) + eq \o(((,DA) = eq \o(((,CA)
(
eq \o(((,AB) +  eq \o(((,BC) +  eq \o(((,CD)+ eq \o(((,DA) = eq \o(((,AC) +  eq \o(((,CA) = eq \o(((,CA) ( eq \o(((,CA) = 0 [Proved]

c.


[image: image5.emf] 

A   B  

C   D  



Let ABCD be a parallelogram. To prove that it is a parallelogram if and only if b ( a = c ( d.


AB = CD & AB || DC

(
eq \o(((,AB) = eq \o(((,DC)

( b ( a = c ( d

Again, b ( a = c ( d

( eq \o(((,AB) = eq \o(((,DC)

That implies,

AB = DC & AB || DC

 So, AB CD will be parallelogram it and only if b ( a = c ( d. [Proved]
5. ( tan( =  eq \f(1,\r(3)) and sin( negative.

a.
Find the value of cot((() and in which quadrant the angle ( lie?
2

b.
Find the value of  eq \f(sin((() + cos(,sec((() + tan((()) 
4

c.
If tan( + sec( = P, then find the value of P and solve the equation where 0 < ( < 2(.
4

Answer to Question No. 05

a.
tan( = tan eq \b(( + \f((,6)) [( sin(( negative]


= tan eq \f(7(,6)

The angle lies in the third quadrant cot ((() = ( cot(.


= ( coteq \b(\f(7(,6))

( = eq \f(7(,6)

= ( eq \r(3)
b.
Aere, ( = eq \f(7(,6)

tan eq \f(7(,6) = eq \f(1,\r(3))

sin eq \f(7(,6) = sin eq \b(( + \f((,6)) = ( sin eq \f((,6) = ( eq \f(1,2)

cos eq \f(7(,6) = cos eq \b(( + \f((,6)) = ( cos eq \f((,6) = ( eq \f(\r(3),2)

sec eq \f(7(,6) = ( eq \f(2,\r(3))

Are, eq \f(sm ((() + cos(,sec((() + tan ((())

= eq \f((sm( + cos(,sec( ( tan()

= eq \f(\f(1,2) ( \f(\r(3),2),( \f(2,\r(3)) ( \f(1,\r(3)))

= eq \f(\f(1 ( \r(3),2),\f((3,\r(3)))

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

= ( eq \f(1 ( \r(3),2\r(3)) (Ans).

c.
tan( + sec( = tan eq \f(7(,6) + sec eq \f(7(,6)

= eq \f(1,\r(3)) + sec eq \b(( + \f((,6))

= eq \f(1,\r(3)) ( sec eq \f((,6)

= eq \f(1,\r(3)) ( eq \f(2,\r(3))

= eq \f((1, \r(3))
(
tan( + sec( = (eq \f(1, \r(3))

tan( + sec( = ( eq \f(1, \r(3))

( eq \f(sin(,cos() + eq \f(1,cos() = ( eq \f(1,\r(3))

( eq \f(sin( + 1,cos() = ( eq \f(1,\r(3))

( eq \f((1 + sin()2,cos2() = eq \f(1,3) ( eq \f((1 + sin()2,1 ( sin2() = eq \f(1,3) ( eq \f((1 + sin()2,(1 + sin() (1 ( sin()) = eq \f(1,3)

( eq \f(1 + sin(,1 ( sin() = eq \f(1,3)

( eq \f(2,2sin() = eq \f(1,3)

( eq \f(2,2sin() = eq \f(4,(2) = ( 2 [Addition ( Subtraction)

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


( sin( = ( eq \f(1,2) = ( sin eq \f((,6)

( sin( = sin eq \b(( + \f((,6)) or, sin eq \b(2( ( \f((,6))

= sm eq \f(7(,6) or, sin eq \f(11(,6)

( ( = eq \f(7(,6), eq \f(11(,6) (Ans).
6. ( An biased and unbiased 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 getting tail and divisible by three. 
4

Answer to Question No. 06

a.
An experiment whose outcome is not certain is called random experiment.


example tossing a coin is as random experiment.

b.
Sample {1H, 2H, 3H, 4H, 5H, 6H, 1T, 2T, 3T, 4T, 5T, 6T}

P (2H) = eq \f(1,12) (Ans).

c.
P (H and even number) = eq \f(3,12)

P(T and divisible by 3)


= eq \f(2,12)

= eq \f(1,6)
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[N.B.: Taking at least one from each group answer any four questions. Each question mark 10
10 ( 4 = 40]

1. ( i. P(a) = a3 + 5a2 + 6a + 8;  ii. G(x) =  eq \f(1,1 ( x3) 

a.
Determine the value of P((1) and P((3) by using (i) 
2

b.
Determine the partial fraction of  G(x).
4

c.
If P(a) is divided by (a ( x) and by (a ( y) and the remainders are same in both cases then show that, x2 + y2 + xy + 5x + 5y + 6 = 0 where, x ( y.
4

Answer to Question No. 01

a.
we get,

P((1), = ((1)3 + 5 ((1)2 + 6((1) + 8

= ( 1 + 5 ( 6 + 8

= ( 6

P((3) = ((3)3 + 5 ((3)2 + 6 ((3) + 8

= ( 27 + 45 ( 18 + 8

= 8

b.
G (x) = eq \f(1,1 ( x3)

Let G (x) = eq \f(1,(1 ( x) (1 + x + x2)) ( eq \f(A,1 ( x) + eq \f(Bx + c,1 + x + x2),


Which holds for all values of x.

Here, 1 ( A(1 + x + x2) + (Bx + c) (1 ( x)

[Multiplying both mides by (1 ( x) (1 + x + x2)]

Putting, x = 1,

1 = A(1 + 1 + 12) + (Bx + c) ( o

( A = eq \f(1,3)

Putting x = 0,

1 = A.1 + B (0 + C) 1

Or, 1 = A + C

( A = eq \f(1,3)

( C = eq \f(2,3)

Equating the Co-efficient of x2.

O = A ( B


( B = A = eq \f(1,3)

( The required partial fraction = eq \f(\f(1,3),1 ( x) + eq \f(\f(1,3)x + \f(2,3),1 + x + x2)

= eq \f(1,3) eq \b\bc\[(\f(1,1 ( x) + \f(x + 2,1 + x + x2))
c.
So, according to remainder the ore m,

P(x) = P(y)


( x3 + b2 x2 + 6x + 8 = y3 + 5y + 6y + 8


or, x3 ( y3 + 5x2 ( 5y2 + 6x ( 6y = 0

or, (x ( y) (x2 + xy + y2) + 5 (x + y) (x ( y) + 6(x ( y) = 0

or, (x ( y) (x2 + xy + y2 + 5x + 5y + 6) = 0

( x ( y, x ( y ( 0

( x2 + y2 + xy + 5x + 5y + 6 = 0
2. ( A =  eq \b(2 (  \f(x,2))7, B =  eq \b(2 (  \f(x,3))7, C = (1 ( x) (1 + ax)6
a.
Expand A unit upto the 4th term using Pascal triangle law. 
2

b.
In the expansion of B, the coefficient of k3 is 560, then determine the value of x.
4

c.
If C = 1 + 6x2, then determine the value of a and 6th term.
4

Answer to Questions No. 02

a.
For x = 7 the co-efficient 6 of first four terms from pascal's triangle are.

1, 7, 21, 35 ........

( A = eq \b(2 ( \f(x,2))7

= 27 + 7.26 . eq \b(\f((x,2)) + 21 . 25 . eq \b(\f((x,2))2 + 35. 2+ . eq \b(\f((x,2))3  + ...........

= 128 ( 224 x + 168x2 ( 70x3 + ........
b.
For B,

General terms Tr+1 = 7cr k7(r eq \b(( \f(x,3))r

For k3, 7 ( r = 3.

( r = 4


( the co-efficient of k3 = 7 c4 eq \b(( \f(x,3))4

= 7 c4 ( eq \f(1,34) x4 ( ((1)4

= eq \f(35,81) x4

By the condition,

eq \f(35,81) x4 = 560

( x4 = 1296


( x = ( 6
c.
c = (1 ( x) (1 ( ax)6

= (1 ( x) {1 ( 6ax + 6c2 ((ax)2 + .......}

= (1 ( x) {1 ( 6ax + 15 a2x2 + ........} = 1 + bx2 + ....

Equating the co-efficents,

( 6a = 0

( a = 0 [coeff. of x]

coeff. of x2

6A + 15a2 = b

( 0 + 0 = 6

( b = 0

1 = 1


6a + 15a2 = b

Group-B: Geometry and Vector
3. ( 
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In the above picture S is circumcentre and O is orthocenter. P is the midpoint of BC.

a.
What is orthocenter?
2

b.
Prove that, G is centroid.
4

c.
If C is acute angle, then prove that, BC.CD = AC.CE
4

Answer to Question No. 03

a.
Orthocenter : The point of intersection of the perpendiculars drawn from vertices of a triangle to opposite sides is called orthocenter.
b.
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Particular enunciation : In the circle ACD, given that O is orthocentre, P is mid point of BC. It is to prove that, G is the centriad.

Counteraction : S, O are joined.

Proof : As AP is the median, G must lie on AP. So, it will be enough to prove that g divides AP with a ratio 2 : 1.

OS interests AP at G  SP ( BC.

OA is the distance of vertex A fran orthocenter o, SP is the distance of the opposite side BC from circumcenter s of (ABC.

( OA = 2SP ............. (i)


Now, both AD and SP and perpendicular to BC. 

( AD || SP


Now, AD || SP and AP is the intersection


( (PAD = alternate (APS

i. e., (OAG = (SPG

Now, between (AGO and (PGS,

(AGO = (PGS [vetical opposite angle]

(OAG = (SPG [Vertical angle]


( remaining (AOG = remaining (PGG

( (AGO and (PGS are equiangular.

So, 

or, eq \f(AG,GP) = eq \f(2SP,SP)

i, e, The point G devides the median AP into the ratio 2:1

( G is the centroid of (ABC

c.
Picture

Particular enunciation : If C an acute angle, we are to show that BC. CD = AC. CE.

Proof :


( BE ( AC and AD ( BC,

In right angled triangle BCE,

(EBC + (BCE = 90( ........... (i)

Similarly in right angled triangle ADC,

(ACD + (CAD = 90( ........ (ii)

but, (BCD and (ACD are same angle.

(from (i) and (ii)


(EBC = (CAD


( (BCE and (ADC are equiangular, have

( eq \f(BC,AC) = eq \f(CE,CD) or, BC.CD = AC.CE [showed]
4. ( 
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In (ABC, D and E are midpoints of AB and AC respectively.

a.
Apply the vector addition triangle law in (ABC.
2

b.
Prove with Vector that, DE || BC and DE =  eq \f(1,2) BC
4

c.
If M and N are the midpoints of the diagonal the trapezium BCED, then prove with Vector that, MN || DE || BC and MN =  eq \f(1,2) (BC ( DE)
4

Answer to Question No. 04

a.
See Jhenidah Cadet College 4(a)

b.
See Jhenidah Cadet College 4(c)
c.
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Let, Position vectors of point, B, C, D E M, N with reference to any point O (not in fig) b, c, d, e, m, n, respectively. 

Where M and N are mid points of BE and CD respecting, [Given]

( m = eq \f(b + e,2), v = eq \f(c + d,2)

But,  eq \o(((,MN) = n ( m

=  eq \f(c + d,2) ( eq \f(b + e,2)

= eq \f(1,2) [(c ( b) ( (e ( d)]

= eq \f(1,2) [ eq \o(((,BC) (  eq \o(((,DE)]

( | eq \o(((,MN)| = eq \f(1,2) (| eq \o(((,BC)| ( | eq \o(((,DE)|);

& MN = eq \f(1,2) (BC ( DE)


And, the supporting live of  eq \o(((,MN),  eq \o(((,BC),  eq \o(((,DE) must be same or parallel. As they are not same, it is proved that MN || DE || BC [Proved]
Group-C: Trigonometry and Probability
5. ( 
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a.
Determine the value of cot (.
2

b.
If a = 1, b =  eq \r(2), then show that, (sec( ( cos() (cosec( ( sin() (tan( + cot() = 1
4

c.
If  eq \f(\r(3)a,b) +  eq \f(\r(b2 ( a2),b) = 2, then determine the value of (.
4

Answer to Questions No. 05

a.
cat( = eq \f(b are,perpendicular)

= eq \f(OB,AB)

= eq \f(\r(b2 ( a2),a)
b.
We get,

cos ( = eq \f(a,b) = eq \f(1,\r(2)) 

( sin ( = eq \r(1 ( cos2() = eq \r(1 ( \b(\f(1,\r(2)))2) = eq \f(1,\r(2))

Again, sin( = eq \f(a,b) = eq \f(1,\r(2))

( cos( eq \r(1 ( cos2() = eq \r(1 ( \b(\f(1,\r(2)))2) = eq \f(1,\r(2))

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

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

tan( = eq \f(sin(,cos() = 1

cot( = eq \f(cos(,sin() = 1


( L.H.S (sec( ( cos() (cosec( ( sin() (+ an + o + cot()

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

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

= 1 = R.H.S


( L.H.S = R.H.S [showed]
c.
Given,

eq \f(\r(3)(,2b) + eq \f(\r(b2 ( a2),b) = 2

Putting values of a, b we get,


eq \f(\r(3)(,\r(2)) + eq \f(\r(22 ( 12),\r(2)) = 2

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

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

or, eq \r(3)( = 2eq \r(2) ( 1

( ( = eq \f(2 \r(2) ( 1,\r(3))

but, from a muer of 'b'

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

or, (cos( = sin()

or, cos( = cos  eq \b(\f((,2) ( ()

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

= eq \f((,2) ( eq \f(2\r(2) ( 1,\r(3))
6. ( A two taka coin is thrown 4 times (consider its lily side L and child side C)

a.
If the coin is flipped twice instead of four times, then what is the probability of L appearing and C not appearing. 
2

b.
Draw the probability tree and write the sample space.
4
c.
Show that, if the coin is flipped n times, then the event supports 2.
4

Answer to Question No. 06
a.
Whatever be the number of tas, probability of getting a ( and that of not getting ac is always eq \f(1,2).
b.
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( Sample space, S = {LLLL, LLLC, CL, LLCC, LCLL, LCLC, LCCL, LCCC, CLLL, CLLLC, LLCL, CLCC, CCLL, CCLC, CCLL, CCCC]
c.
From the probability tree in answer 'b'.

When tossed once, n = 1, number of samples = 2 = 2

When tossed, twice, n = 2, number of samples = 4 = 22

When tossed thrice, x = 3, number of samples = 8 = 23

When tossed 4 times, x = 4, number of samples = 16 = 24

So, ascending up in this way, it can be easily shown that for any number of tossing (x times), total points is space will be 2n.
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Higher Mathematics (Theoretical)
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[N.B.: Taking at least one from each group answer any four questions. Each question mark 10
10 ( 4 = 40]

Group-A: Algebra
1. ( f(x) = log10x is a logarithmic function. 

a.
Determine the domain and range of the function. 

b.
Determine the inverse function of f(x) and mention the domain and range.
4

c.
Draw the graph of f(x) and mention its salient features.
4
Answer to the question no. 1
eq \o((,a) 
((x) ( ( if and only if x > 0


So domain of ((x) is {x ( ( : x > 0}


Range of ((x) is R. 
eq \o((,b)
((x) = log10x


Replacing x by ((1(x)


((((1(x)) = log10((1(x)


( x = log10((1(x)


( ((1(x) = 10x

( ((1(x) = 10x

((1(x) ( ( if and only if x ( ( 


So, domain of ((1(x) is (

and range of ((1(x) is {x ( ( : x > 0}  
eq \o((,c)
((x) = log10x

	x
	1
	10
	100

	y
	0
	1
	2
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10( = 1; So, y = ((x) = log101 = 0. Therefore the graph passes through the point (1, 0). y = 1 when x = 10, y = (1 when x = 0.1


when x ( ( then y ( ( and, when x ( then, y ( ( (

( D( = (0, () and, R( = (((,() 
2. ( (1 + a2)7, eq \b\bc\((x2 + \f(k,x))6 are two binomial expressions.
a.
Determine the number of terms and the last terms of the first binomial expression. 
2

b.
Expand the 1st binomial expression.
4

c.
In the expansion of 2nd expression. if the co-efficient of x3 is 160. determine the value of k.
4

Answer to the question no. 2
eq \o((,a) 
Number of terms = 7 + 1 = 8


Last term =  eq \b(\a(7,C,7)) (a2)7


= a14
eq \o((,b)
(1 + a2)7

=  eq \b(\a(7,C,0))(a2)0 +  eq \b(\a(7,C,1))(a2)1 +  eq \b(\a(7,C,2))(a2)2 + .............. +  eq \b(\a(7,C,7))(a2)7

= 1 +  eq \f(7,1)a2 +  eq \f(7.6,1.2)a4 + ...... +  eq \f(7 ( 6 ( 5 ( 4 ( 3 ( 2 ( 1,1 ( 2 ( 3 ( 4 ( 5 ( 6 ( 7) a14
eq \o((,c)
 eq \b(x2 + \f(k,x))6

= 1 + \f(k,x3)) eq \b\bc\{(x2  )6


= x12  eq \b(1 + \f(k,x3))6

= x12  eq \b\bc\{(  eq \b(\f(k,x3))0 +  eq \b(\a(6,1))  eq \b(\f(k,x3))1 +  eq \b(\a(6,2))  eq \b(\f(k,x3))2 +  eq \b(\a(6,3))  eq \b(\f(k,x3))3 + ..........)


= x12 6,1) eq \b(1 +   eq \f(k,x3) +  eq \f(6 ( 5,1 ( 2)  eq \f(k2,x6) +  eq \f(6 ( 5 ( ,1 ( 2 ( 3)  eq \f(k3,x9) + ..........)


= x12 + 6kx9 + 15k2x6 + 20k3x3 + ..............


Coefficient of x3 is 20k3

( 20k3 = 160


( k3 = 8


( k = 2 (Ans.) 
Group-B: Geometry and Vector
3. (  The points P(x, y) and R eq \b(\f(1,x)(\f(1,y)) are collinear and S((x, ( y) is another point.

a.
Determine the equation of straght line PQ.
2

b.
According to the stem. prove that, x + y = 0.
4

c.
If the value of x and y mentioned in the stem be 5 and 3 respectively. then classify the triangle which is formed by the points x, y and determine its area.
4

Answer to the question no. 3
eq \o((,a) 
P(x, y), Q(y, x) 


Equation of PQ straight line


 eq \f(Y − y2,X − x2) =  eq \f(y2 − y1,x2 − x1)

(  eq \f(Y − x,X − y) =  eq \f(x − y,y − x)

(  eq \f(Y − x,X − y) = −1


( Y − x = −X + y


( Y + X = x + y


( X + Y = x + y
eq \o((,b)
According to the stem P(x, y), Q(y, x) and R  eq \b(\f(1,x)( \f(1,y)) are collinear. 


So the slopes of PQ and QR are equal. 


Slope of PQ, m1 =  eq \f(x − y,y − x) = −1


Slope of QR, m2 =  eq \f( − x, eq \f(1,x) − y)



=  eq \f(\f(1 − xy,y),\f(1− xy,x)) =  eq \f(x,y)

(  eq \f(x,y) = −1 ( x = − y ( x + y = 0 [Proved]  

eq \o((,c)
==

4. ( Picture
a.
What do you mean by triangular law of addition of vector? Explain.
2

b.
Prove by vector method that, if the diagonals KM and LN of the quadrilateral KLMN besic each other, then it is a parallelogram.
4

c.
If the mid points of sides KL. LM. MN and KN of the quadrilateral mentioned in the stem be respectively P. Q. R and S, then prove that, PQRS is a parallelogram.
4

Answer to the question no. 4
eq \o((,a) 
Triangle law of addition of vectors: If from the terminal point of a vector u, another vector v is drawn, then u + v denotes such a vector whose initial point is the initial point of u and terminal point is the terminal point of v. 
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Let,  eq \o(((,AB) = u,  eq \o(((,BC) = v be two vectors such that the terminal point of u is the initial point of v. Then  eq \o(((,AC) is the sum. 
eq \o((,b)
 eq \o(((,KM) and  eq \o(((,LN) bisect each other.
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(  eq \o(((,KO) =  eq \o(((,OM),  eq \o(((,LO) =  eq \o(((,ON) ............ (i)


 eq \o(((,KO) +  eq \o(((,ON) =  eq \o(((,KN)

 eq \o(((,LO) +  eq \o(((,OM) =  eq \o(((,LM)

(  eq \o(((,ON) +  eq \o(((,KO) =  eq \o(((,LM)    ([from eqn 1]


(  eq \o(((,KN) =  eq \o(((,LM)

( KN = LM


and KN || LM


and they are the opposite sides of quadrilateral.


So KLMN is a parallelogram.  

eq \o((,c)
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Let,  eq \o(((,KL) = a 


 eq \o(((,LM) = b


 eq \o(((,MN) = c


 eq \o(((,NK) = d

 eq \o(((,PQ) =  eq \o(((,PL) +  eq \o(((,LQ) =  eq \f(1,2)  eq \o(((,KL) +  eq \f(1,2) eq \o(((,LM) =  eq \f(1,2)(a + b)


Similarly  eq \o(((,QR) =  eq \f(1,2)(b + c)



 eq \o(((,RS) =  eq \f(1,2)(c + d)



 eq \o(((,SP) =  eq \f(1,2)(d + a)


(a + b) + (c + d) =  eq \o(((,KM) +  eq \o(((,MK) =  eq \o(((,KM) −  eq \o(((,KM) = 0


i. e. a + b = −(c + d)


Now  eq \o(((,PQ) =  eq \f(1,2)(a + b) = − eq \f(1,2)(c + d) = −  eq \o(((,RS) =  eq \o(((,SR)

( PQ and SR are equal and parallel. Similarly, it can be proved that QR and PS are equal and parallel. ( PQRS is a parallelogram. 
Group-C: Trigonometry and Probability
5. ( Picture
a.
Determine the value of cot (.
2

b.
If a eq \r(2) and b = 1, then show that, (sec ( ( cos () (cosec ( ( sin () (tan ( + cot () = 1.
4

c.
If eq \f(\r(3b),a) + eq \f(\r(a2 ( b2),a) = 2, then determine the value of (.
4

Answer to the question no. 5
eq \o((,a) 
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eq \o((,b)
Here, a =  eq \r(2), AB = 1, OB =  eq \r(2 − 1) = 1


L.H.S =


    (sec( − cos() (cosec( − sin() (tan( + cot()


=  eq \b(\f(OA,OB) − \f(AB,OA))  eq \b(\f(OA,AB) − \f(OB,OA))  eq \b(\f(AB,OB) + \f(AB,OB))

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

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


=  eq \f(1,2).2


= 1 


= R.H.S 


( L.H.S = R.H.S (Showed)    

eq \o((,c)
       eq \f(\r(3)b,a) +  eq \f(\r(a2 − b2),a) = 2


(  eq \r(3)sin( + cos( = 2


(  eq \r(3)sin( = 2 − cos(

( ( eq \r(3)sin()2 = (2 − cos()2

( 3sin2( = 4 − 4cos( + cos2(

( 3 − 3 cos2( = 4 − 4 cos( + cos2(

( 0 = 4 − 4 cos( + cos2( + 3cos2( − 3


( 4cos2( − 4cos( + 1 = 0


( (2cos()2 − 2.2cos(.1 + 12 = 0


( (2cos()2 − 2.2cos(.1 + 12 = 0


( (2cos( − 1)2 = 0


( 2cos( − 1 = 0


( 2cos( = 1


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

( ( = cos−1  eq \b(\f(1,2))

( ( = 60( (Ans.) 

6. ( In a box there are 12 white, 8 red and 7 green balls. A ball can be chosen at random.
a.
What is certain event and impossible event?
2

b.
Determine the probability that, the ball will be red or green. 
4

c.
Find the probability that, the ball will be red but not white.
4

Answer to the question no. 6
eq \o((,a) 
Certain event: An event which is sure to occur is called cetetain event. The probability of any certain event is 1. For example, the probability of sun rise in the east is 1. 


Impossible event: An event which is sure not to occur is called an impossible event. The probability of an impossible event is 0. For example, the probability of getting 7 in the throw of a dice is 0. 
eq \o((,b)
Total number of balls = 12 + 8 + 7



= 27


Possibility of ball being red P(R) =  eq \f(8,27)

Possibility of ball being green P(G) =  eq \f(7,27)

Possibility of ball being red or green P(R) + P(G)



=  eq \f(15,27) (Ans.) 
eq \o((,c)
Number of white balls = 12


Number of Red balls = 8


Number of Green balls = 7


Number of Total balls = 27


Possibility of the ball being red P(R) =  eq \f(8,27)

If the ball is red then it also meet the condition that the ball is not white. So that is the answer.


Answer:  eq \f(8,27)
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Group-A : (Algebra)

1. ( The four expressions of the variable x are (x + 3), (x2 − 9), x2 and (x4 − 81)

a.
Show that the polynomial of x, y, z is F(x, y, z) = x3 + y3 + z3 − 3xyz is a cyclic expression. 
2

b.
Express  eq \f(x2 − 4x − 7,(x + 1) (x2 + 4)) as a sum of partial fractions. 
4

c.
Simplify the sum of the reciprocals (multiplicative n verses) of the first, second and fourth of the above expressions. 
4

Answer to Question No. 01

a.
F(x, y, z) = x3 + y3 + z3 ( 3xyz


F(y, z, x) = y3 + z3 + x3 ( 3yzx


F(z, x, y) = z3 + x3 + y3 ( 3zxy


( F(x, y, z) = F(y, z, x) = F (z, x, y)


( F(x, y, z) is a cyclic expression.

b.
Let, eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4)) ( eq \f(A,x + 1) + eq \f(Bx + 1,x2 + 4) ........... (i)


( x2 ( 4x ( 7 = A(x2 + 4) + (Bx + c) (x + 1)


Let x = ( 1


( 1 + 4 ( 7 = A(1 + 4)


( A = ( eq \f(2,5)

equating co-cff. of x


( 4 = B + c .................. (ii)


equating cont terms :


( 7 = 4A + C


( C = ( 7 ( 4A = ( 7 + 4 ( eq \f(2,5) = ( eq \f(27,5)

From (ii)


B = ( 7 ( 4 ( C = ( 4 + eq \f(27,5) = eq \f(7,5)

From (i) eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4)) = eq \f(1,x + 1) + eq \f(( \f(7,5) x ( \f(27,5),x2 + 4)
c.
Sum of reciprocals of first second 4 fount expression : 


eq \f(1,x) + eq \f(1,x + 3) + eq \f(1,x4 ( 81)

= eq \f(1,x) + eq \f(1,x + 3) + eq \f(1,(x2 ( 9) (x2 + 9))

+ eq \f(1,x) + eq \f(1,x + 3) + eq \f(1,(x + 3) (x ( 3) (x2 + 9))

= eq \f((x4 ( 81) + x(x ( 3) (x2 + e) + x,x(x + 3) (x ( 3) (x2 + e))

= eq \f(x4 ( 81 + (x2 ( 3x) (x2 + e) + x,x(x4 ( 81))

= eq \f(x4 ( 81 + x4 + 9x2 ( 3x3 ( 27x + x,x(x4 ( 81))

= eq \f(2x4 ( 3x3 + 9x2 ( 26x ( 81,x(x4 ( 81)) (Ans).

2. ( Consider the series:  eq \f(1,3x − 1) −  eq \f(1,(3x − 1)2) +  eq \f(1,(3x − 1)3) − ............ and binomial expansion  eq \b(2 + \f(x,4))6.
a.
Find 0!
2

b.
Expand the binomial expansion up to first four term in ascending power of x. Also find (1.99756) up to four decimal places by using the result. 
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

Answer to Question No. 02

a.
o! = 1

b.
eq \b(2 + \f(x,4)) 6


= 26 + 6C1 25 eq \f(x,4) + 6C2 24 eq \f(x2,16) + 6C3 23 eq \f(x3,64) + .........


= 64 + 192 eq \f(x,4) + 240 eq \f(x2,16) + 160 eq \f(x3,64) + ...............


(1.9975)6

= (2 ( 0.0025)6

= eq \b(2 ( \f(.001,4))6 From eq \b(2 + \f(x,4))6 [ Here x = 0.001]


Here it equator


64 + 192 ( eq \f(001,4) [up to four decimal place]


= 64 ( 0.48


= 63.952 (Ans).

c.
Here,


a = eq \f(1,3x ( 1)

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

= ( eq \f(1,3x ( 1)

Foran infinite series to have sum |x | < 1


( eq \b\bc\|(( \f(1,3x ( 1)) < 1


( ( 1 < ( eq \f(1, 3x ( 1) < 1


( ( 1 > ( (3x ( 1) > 1


( ( 1 > 1 ( 3x > 1


( ( 2 > ( 3x > 0


( eq \f(2,3) > x > 0


( 0 < x < eq \f(2,3)

sum = eq \f(a,1 ( r)

= eq \f(\f(1,3x ( 1),1 + \f(1,3x ( 1)) = eq \f(\f(1,3x ( 1),\f(3x ( 1 + 1,3x ( 1)) = eq \f(\f(1,3x ( 1),\f(3x,3x ( 1)) = eq \f(1,3x) (Ans.)

Group-B (Geometry and Vector)

3. ( In (ABC, perpendiculars AD, BE and CF are drawn from vertices to the oppsite sides and O is the intesection point, S is the circumcenter. 

a.
Express the above information by a figure. 
2

b.
Prove that, the circumcenter, the centroid and the orthocenter are collinear. 
4

c.
Show that, AO.OD = BO.OE = CO.OF. 
4

Answer to Question No. 03

a.



[image: image17.emf] 
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In (ABC, AD, BF, CF are perpendicular to BC, CA, AB.


O is the orthocenter 4 S is the circumventer.

b.
See text book chapter 3 theorem 3.10.

c.
In (OAF & (ODC


(AFO = (ODC = right angles


(AOF = (COD [alternate angles]


Here remaining angles are equal too.


((OAF & (ODC are similar triangles.


( eq \f(OA,OC) = eq \f(OF,OC) ( eq \f(AO,CO) = eq \f(OF,OD) 


( AO.OD = CO.OF


We can alto prove.


(OAE & (BOD are similar trestles. 


( eq \f(OA,OB) = eq \f(OE,OD) ( eq \f(AO,BO) = eq \f(OE,OD)

( AO . OD = BO . OE.


(AO. OD = BO . OE = CO . OF [proved]

4. ( The straight line y = 2 intersects y = x + 5 and x + y = 5 at the po and C respectively, where last two straight line intersect each at the point A. 

a.
Draw the graph of 1st straight line. 
2

b.
Determine the area of (ABC. 
4

c.
If (x1, y1), (x2, y2) and (x3, y3) are the vertices of (PAR respectivel establish the general formula to determine the area of the triangle in terms of co-ordinate. 
4

Answer to Question No. 04

a.



[image: image18.emf] 
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b.
y = x + 5 intersects with y = 2


( 2 = x + 5


( x = ( 3


( A ( ((3, 2)


& x + y = 5 intersects with y = 2


( x + 2 = 5


( x = 3


( B ( (3, 2)


& the straight lines intersect at C.


x + y = S


x ( y ( 5


( x = 0, y = 5


C ( (0, 5)


( (ABC = eq \f(1,2) eq \b\bc\|(\s(( 3     3     0     ( 3,  2      2     5        2))

= eq \f(1,2) (( 6 ( 6 + 15 ( 0 + 0 + 15)


= eq \f(1,2) (18)


= 9 s2 . unit.

c.
P ( (x1, y1) Q ( (x2 ( y2) R ( (x3 ( y3)


( (PQR = eq \f(1,2) eq \b\bc\|(\s(x1     x2     x3     x1,y1     y2    y3      y1))

= eq \f(1,2) (x1y2 ( x2y1 + x2y3 ( x3y2 + x3y1 ( x1x3)


= eq \f(1,2) {(x1 (y2 ( y3) + x2 (y3 ( y1) + x3 (y1 ( y2)} [showed]

Group-C (Trigonometry and Probability)

5. ( tan( =  eq \f(5,12) and cos( is negative. 
a.
Show the angle ( in figure according to above information. 
2

b.
Prove that,  eq \f(sin( + cos(−(),sec(−() + tan() =  eq \f(51,26)
4

c.
Solve: 2sinx cosx = sinx (0 ≤ x ≤ 2(). 
4

Answer to Question No. 05

a.
tan( ( eq \f(5,12) = tan 22.62(

cos( is negative.


( ( = 180( T 22.62(

= 202.62(

[image: image19.emf] 

Y   X   X   

3rd quadrant 

  = 202.62   


b.



[image: image20.emf] 

13  

12  

5  

  

12 2 +5 2   =  



From (a) the angle is in 3rd quadrant 


So, cos(, sec(, sin( are negative


& tan( is positive


sin( = ( eq \f(5,3)

cos( = ( eq \f(12,13)

sec( = ( eq \f(13,12)

L.H.S. = eq \f(sin( + cos(((),sec((() + tan()

= eq \f(sin( + cos(,sec( + tan()

= eq \f(( \f(5,13) ( \f(12,13),( \f(13,12) + \f(5,12))

= eq \f(( \f(17,13), ( \f(2,3))

= eq \f(51,26) [Proved]

c.
2sinx cosx = sinx


( 2sinx cosx ( sinx = 0


( sinx (2cosx ( 1) = 0


( sinx = 0


or, 2 cosx ( 1 = 0


( x = x(

( cosx = eq \f(1,2) = cos eq \f((,3)

( x = 2x( ( eq \f((,3)

Here, O < x ( 2(

For, x = 0, x = 0, & x = eq \f((,3)

For, x = 1


x = 2( ( eq \f((,3)

= eq \f(5(,3) or, eq \f(7(,3) [not valid]


For n = 2


x = 2(

In the given interval the valid values of ( = (, 2(, eq \f(5(,3), eq \f((,3), O.

6. ( A coin is tossed four times.  

a.
Draw the probability tree and write down the sample space. 
2

b.
Find the probability: 


(i) at least two tails


(ii) at most three heads. 
4

c.
Show that in n times tossing of the coin the sample space will be 2n points. 
4

Answer to Question No. 06

a.
Simple Space :


[HHHH, HHHT, HHTH, HTHH, THHH, HHTT, HTHT, THHT, HTTT, THTT, TTHT, TTTH, HTTH, THTH, TTHH, TTTT}


probability tree: See text example 7

b.
(i) Total number of possible events = 16


Events of two twils or more = 11


( P (at lent two tails) = eq \f(11,16)

(ii) P (at most three heads)


= eq \f(4C1 + 4c2 + 4C3,24)

= eq \f(14,16)

= eq \f(7,8)
c.
Here,


the number of crim tossed, n = 4


The number of events x sample space = 16


16 = 24 = 2x

Hence, it shows that x thimes tossing of coin the sample space will cos ist of 2x points.


[For detailed proof combinations can be used which is out of the scope of SSC text.]


[Hint : xc0 + xc1 + xc2 + xc3 ( 1 ............ + xex = 2x] [Proved]
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