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

9.

. Find the domain of the function f(x) =

. Solve the inequality

PART A

Vx—1+1
V(4-x%)

The functions f(x) and  g(x) are defined by f(x)=9x—4; x€R, and
g(x) = x*; x € R. Find the following:

(a)Find fog,
(b) Find %,
(c) Find f™o g,

. Solve the equation, 5@*+1D) — 5(x+2) _ 5% 4 5 =,
. Solve the equation, logz x — 2log, 3 =1

. Given that the polynomial function f(x) = 2x* + x3 — x2 + px + q, where p, q are constants.

The remainders when f(x) divided by (x — 1) and (x + 1) are 5 and 1, respectively. Find the
values of p and ¢.

. Given that p is a real number. Show that the roots of the equation

x24+2(p—3)x+2p—12 =0 arereal.

2
> .
S5x~1 2x+1

. Find the equation of the line which passes through the point of intersection of the two straight lines

x — 2y + 3 =0and 4x —y + 2 = 0, and is parallel to the straight linex —y + 1 = 0.

1120 _ ogin~1.2
Show that, tan = 2sin =

10. Show that

tan @ + cot 20 = cosec2f.




PART B

11. (@) Let f(x) = x*+ax3 + 4x + b, where a,b € R. If (x2 + 1) is a factor of f(x).

(1) Find the values of a and 4. Find the other factor.
(ii) Deduce the remainder and quotient when f (x) is divided by (x? + 1)(x + 4).

(b) Given that
9% = AQRx + 1)(1 —x) ~ B(1 —x) + C(2x + 1)?, for all x € R.

Find the values of 4,B and C.

9x

Deduce the partial fractions of ErrycTemet

12.Letp, q€R,q # 0.Let f(x) = x% —px + q. Show that x = 0 is not a root of the equation
f(x) =0. Leta and B are the roots of f(x) = 0. Write down (a + ) and af in terms of
p and q.
(a) Show that the quadratic equation whose roots are a? + ;12‘ and B? + L s

aZ
g(x) = ¢*x* — (p* = 2q)(¢* + Dx + (¢* + 1)* = 0.

(b) Show that if the roots of the equation g(x) = 0 are real and equal, then p = 0 or
2
p° =4q.

13. Sketch the graph of f(x) = 2|x| — |x — 2| and g(x) = 3|x — 2| in the same diagram.
(i) Hence or otherwise, find all real values of x satisfying the inequality |x| > 2|x — 2].

(ii) Find the value or values of u, when the equation 2|x| — [x — 2] = 3|x — u| has infinite
many solutions.

14. (a) Write down the sine rule and cosine rule for any triangle 4BC.

With the usual notation show that

(1) = (b —c)cos -3. cosec %—Q,

i cot&2= %}%tanfg— provided B # C.

Using (i) and (ii) show that a? = b%+c? — 2bc cosA



2tan 1-tan? @
———— and cos 20 = .
1+tan? @ 1+ta 26

(b) Show that sin 26 =

Deduce all solutions of,

_ sin29+ cos26 =1

15. (a) Write down the maximum and minimum values of y = 4 cos x — 2, where 0 < x < 2.
(b) Sketch the graph of y = 4 cosx — 2, where 0 < x < 2.
(¢) Find all the roots which satisfy y = 0and y = 4cosx — 2, when 0 S x < 7.
(d) Sketch the graph of y = |4 cos x — 2}, in the same diagram, where 0 < x < 2m

(e) Write down the number of roots which satisfy y = 1 and y = |4 cosx — 2|,
when 0 < x < 2.

16. Show that the perpendicular distance from the point (x;, yo) to the line ax + by + ¢ =0
. laxo+bys+c]
Vaz+b? .
Deduce the distance between two lines ax + by +c¢ = 0 and ax + by +d = O is % .

(a) Find the perpendicular distance from the point (%, —2) to the line 5x — 12y + 11 = 0. Also
find the distance between 5x — 12y + 11 =0 and 5x — 12y + 24 =0

(b) Find the equations of two straight lines which are two units of perpendicular distance from
(%, ~—2) and parallel to the straight-line 5x — 12y — 9 = 0.

17.  Consider the two straight lines, y + v5x — /5 = 0 and y — v5x + /5 = 0. Show that the
point P = (1,0) lies on the two lines. \
i) Find the bisector of the acute angle between the two straight lines.
ii) Show that the point Q = (1, 1) lies on the bisector of the acute angle.
iii) Find the equation of the line which is perpendicular to the bisector of the acute angle through
the point 4 = (—1,0).
iv) Find the area of the triangle PAQ.







