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

PART A

1. Find the domain and range of the function y = %J—i;t”“lz:j’ x* 15

2. The functions f(x) and  g(x) are defined by fix »2x+7, x€R, and
g:x - x% —1; x € R. Find the following:

(@ feg,

M

) g7

(d) frog™,
(e) g—l of_l,

3. Solve the equation, 4* —6 X 2* —16 = 0,
4. Solve the equation, 16 log, 3 = logs x.

5. Given that the polynomial function f(x) = x® + 2x? — 3x + k, where k is a constant, when
divided by (x — 1), has remainder 2, find the value of k.

6. Given that @, b and ¢ are real numbers, Show that the roots of the equation
(x — a)(x — b) = ¢? are real.

7. Solve the inequality E—i < 2.

8. The line 3x + 2y = 12 meets the y-axis at A and x-axis at B. Find the area of the triangle
OAB where O is the origin.

9. Show that 2 tan™? %+tam‘1

|-

10. Show that
1

= cosecd + cot
cosecd — cot @




PART B

11 (a) Let f(x) =ax®+bx®—11x + 7, where a, b € R. If {x — 1) is a factor of f(x), and
the remainder when f (x) is divided by (x — 2) is =7,

(i) find the values of « and b.
(ii) Find the other quadratic factor of f(x).

(b) Given that
34+ 11x+8=(x2 +9(x - 1) + A(x® + 9) + +B(x — 1)?, forall x € R.
Find the values of A and B.

x3411x+8

Hence, write down oD ire)

in partial fractions.

12.Leta,b,ceR,a# 0 anda—b-+c# 0.Let f(x) = ax?+ bx + ¢. Show that x = —1 is
not aroot of the equation f(x) = 0. Leta and f§ are the roots of f(x) = 0. Write down
(e + B) and affinterms of a, b, c.

(a) Show that the quadratic equation whose roots are i— and % is
gxy=cx?+bx+a=0.

(b) Show that if the roots of the equation f(x) = 0 are real, then the roots of g(x) = 0
are also real.

13. (a) Sketch the graph of y = 2|x — 1| and y = |x| + 2 in the same diagram. Hence or
otherwise, find all real values of x satisfying the inequality 2[x — 1| > |x| + 2.

(b) Sketch the graphof y =1 — 2{x} andof y = lx - %|, in the same diagram.

Hence, or otherwise find the values of x satisfying the equation 1 — 2|x| = |x - %|

14. (a) Write down the Sine rule for any triangle ABC.,

With the usual notation show that tan 2= = (b—“s) cot 2.

2 btc 2
_ . 2tand 1-tan® g
(b) (i) Show that sin26 = —— and cos26 = ——.



v

(i) Let - f(x) = V3 sinx - cosx — 1. Express f(x) in the form A sin(x + @) + B, where
A(>0), Band a (0 <a< E) are constants to be determined,
Deduce that —3 < f(x) < 1. Solve the equation f(x} = 0.

15. (a) Write down the maximum and minimum values of y = 2 sin x, where 0<x<in
(b) Sketch the graph of y = 2sinx.
(¢) Also sketch the graph of y = 2sinx + 1 in the same diagram.

(d) Find all the roots which satisfy y = 2 and y = 2 sinx when 0<x<2m

(¢) Find also all the roots which satisfy y = 1 and y = 2sinx + 1 when 0 < x < 27,

16. (2) Show that the perpendicular distance from the point (%9, Vo)tothelineax +by+¢ =0
laxq+byy+el

YaZ+p?
(b) Find the perpendicular distance from the point (1, 1) to the line 3x + 4y +8=0.
(c) Find the equations of two straight lines which are one unit of perpendicular distance from
the origin and parallel to the straight line 3x + 4y + 8 = 0.
17. (a) Show that the angular bisector of the acute angle between two straight lines

x+y+4=0and7x+y—8=0is2x+y+2=0.

(b) Show that the point (2, —6) lies on the given two lines. Show also that the point (0, —-2)
satisfies the angular bisector of the acute angle.

(c) Find the equation of the line which is perpendicular to the bisector of the acute angle
through (0, —2).



