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Answer All Questions in Part A and Answer Five Questions in Part B.

PART A

1..(a) Find the domain and range of the function

X
y = m-—(x+2){x71)' x*+ -2, 1.

(b) Sketch the graph of the above function.

2. The functions f(x) and g(x) are defined by fix —-x% x€R x>0 and
gx—=2x+5;xeR,x=-25
Find the following:

(@ feg,

() f 4,

(c) g™

(d) ftg™

(e ) Solve the equation f~1g™" = V2.

3. If one root of the equation px? + gx + 7 = 0 is three times the other root show that
3q% = 16pr.

4. Solve the inequality 3(2x+1) —(x +3)}(x — 1) < 0.

5. Find the equation of the straight line through the point (1, —3), perpendicular to the line
4x —3y+1=0.

6. Find the value of x satisfying the equation

log, 3 + 2log, x —log,(x — 1) = log,(5x + 2).
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7.1f (x+3)and (x — 1) factors of x* + ax? + bx — a, find the values of g and 5. When a
and b takes these values, if the remainder is 15 when this expression is divided by
x — ko, find the value of £

8.If p,q € R, and p # q, prove that the roots of the equation

x? = 2px + (2p® — 2pq + ¢%) = 0 are not real.

9. (a) Giventhat a and f# are two angels such that tan @ = 2 cot 8, show that

tan{a + ) = —(tana + tan §).
(b} Solve the equation 4 tan 8 = 3sec? & — 7.

10. In a triangle ABC, AB = x, BC =4 —x, AC = x + 1 and BAC = 60°

(a) Show thatx = 2
(b) Hence, find the area of triangle ABC.

PART B

11. (a) If the polynomial function  f(x) = ax® —x? — 5x+3 is divided by x +1, the
remainder is 5,
Find the remainder when it is divided by x — 2. Hence express F{x) = f(x) — 5 asa
product of linear factors.

A
(px+L(gx+1)  pr+l  gx+1

(b) Given that where p and g are two constants such that

p # q #0. Without solving for 4 and B prove that
(D A+B8=1 and 4q + Bp = 0.

. 1 A AB B?
(“) {px+132(gx+1)  (px+1}2 + (px+1) + (gx+1)
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12. (a) If the roots of the equation x + bx + ¢ =0 are o and § and the roots of the equation
x? + Abx + A%¢c = O are y and &, show that (ay + B8)(ad + By) = 24%c(b* — 2¢).

Find the quadratic equation whose roots are ay + 6 and ad + fy.

(b) Draw the graph of y = |x — 1fand y = 3 — |x| on same diagram. Hence or otherwise,
find the range of values of x satisfying the inequality |x — 1] > 3 -~ jx|.

13. (a) A vertical tower stands on a river bank. From a point on the other bank directly opposite
and at a height & above the water level, the angle of elevation of the top of tower is & and
the angle of depression of the reflection of the top of tower is 5. Assume that water is
smooth and the reflection of any object in the water surface will appear to be as {ar below
the surface as the object is above it.

Prove that the height of the top of the tower above the water is h sin{e + ) cosec(f — a)
and the width of the river is 2h cos a cos feosec (§ — a). '

({HIlf t= tan% then show that

2t . 1—t?
tanf = —, sinf = and cos 8 = .
1-t2 142 1+£2

. 2 . 8
(i) [ftan & = 74 and @ 1s acute, calculate tan >

14. (a) With the usual notation for a triangle ABC, show that

bZ4cl-a
2bc

cosd =
Prove that

(1) bcosC +ccosB =a.
(it} for a triangle of area A, ab = 2Acosec (.
(iii) a? + b%? = c* + 4A cot C.

(iv) Find the remaining sides of a triangle in which one side Scm the opposite angle is
457, and area is 15cm’.

(b) Show that tan™* (ﬁ;) + tan™?! ( ) = tan~t G), wheren € R.

nZ+n+1
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15. (a) (1) Express f(x) = 5sinx — 12 cos x in the form f(x) = Rsin(x — a) where R > 0 and
0 <a<90.

(ii) Find the minimum value g(x) = u

Ssinx—-i2cosx’

(111) Solve the equation 5sinx —12cosx + 3 = 0

{b) Solve the following equations
(i) V3 sin 2x = cos 2x

(i) sin 58 =sin20 + sin g

16. The equations of the altitude (perpendicular line drawn from vertex to the opposite side) 4D,
BE, and CF of a triangle ABCare x +y = 0, x ~ 4y = 0 and 2x —y = 0 respectively. If

the coordinates of 4 is (t,—t) then show that coordinates of B and C are respectively
2t ¢ t ,
(=25 and (0)

3’7 5

Show also that the locus of the centroid of the triangle ABCis x + "5y = 0.

7. Two sides of a parallelogram are given by the equations y = x — 2 and 4y = x + 4. The
diagonals of the parallelogram intersect at the origin. Obtain

(1) equations of the remaining sides of the parallelogram.
(ii) the equations of its diagonals.

Also, find the area of the parallelogram.




