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s Show all necessary working

e Start each question on a new page

o Full marks may not be awarded for careless or badly arranged work
/ ¢ Non-programmable calculators may be used
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e Answers must be arranged in order and stapled securely. No claims for missing pages will be allowed.
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Question 1

(i) Sketch the parabola  y = x’ + 5x on the number plane
{ii)  Find the equation of the axis of symmetry.
(i) Find the minimum value of the parabola.
(iv)  Solve the inequality x> +5x 20
(v)  Using the formula @ _ Lim xR - F(x)
dc h—0 h
differentiate y = x” + 5x from first principles.
Question 2
(a) Differentiate the following with respect to x
M y=x' =3xt +2x-1
~ 3 2
i) y= 3x7 4+ x
x
3x
ii =
-y Sx+1
vy  y=(6x-1*
(b)y If f(x)=3x"+2x-1

find (D) S0

(i) the gradient of the tangent at the point where x =1.
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Question 3

2 Simplify 222 (1)
sinf

b) Show that sin{a — f)cosa —cos(a — f)sing = —sin ff (23

) Solve {tana +D(tana + V@j =0 for-180° < <180° (3}

d) From a point P due south of a vertical tower the angle of elevation of the top of the (4)

tower is 23° and from a point Q due east of the tower the angle of elevation is 38°.

The distance from P to Q 1s 30 m.

B
(i) Show that 4P = htan65°
(ii) Express A Q in a similar way
h (iit) Hence find h, the height of the tower,
A 389 Answer to the nearest metre.
Q
east
hss (cast)
50m
P (south)
]
Question 4
. . . Y- 4 . .
(a) Write the equation of the line 1 = — in general form. 2)
X+ 3
b Write down the gradient and y — intercept of X4 —?71 = (2)
a
(c) Find the perpendicular distance from the point (2, -1) to the line 4x -3y +7=0 (2)

(@ Find the equation of the line which is perpendicular to y = 2x —3 and also passes
through (2, -3). (2)
(e) Find the coordinates of A if P (7, 8) divides the join of A (p, q) and B (9, 10) internally

in the ratio 5:2. (2)



QQuestion 5

(a)

(b)

{c)

Differentiate
) y=vx
(i1) y=x Jx

(1) Find the gradient of the tangent to the curve y =

2

x“+4
(iiy ~ Hence find the gradient of the normal at this point.

(iiy  Find the equation of the normal.

Show by a sketch of y = 2x* —4x+ 5 that it is a positive definite function.

Question 6

(a)

(b)

(c)

(d)

Find the equation of the line through the point of intersection of 2x+ y+3=10

and 2x — y — 5 =0 and also passing through the point ( 1, 1).

Find the acute angle between the two lines given in part (a). Answer

to the nearest minute.

Write 2cos8 +sinf =1 in the form R sin(d +a) =1.

Hence solve 2cos@ +sind =1 for 0°<8 <£360°.

Find the value of p for which x* —2x + p = 0 has equal roots.
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