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2
Section A (36 marks)

1 Solvetheinequality [2x— 1| < 3. (4]
2 Find Jxe?’x dx. (4]

3 (i) Statethe algebraic condition for the function f(x) to be an even function.
What geometrical property does the graph of an even function have? [2]

(ii) State whether the following functions are odd, even or neither.
(A f(x)=x*-3

(B) g(x) =sinx+ cosx

1
C) h(X) =—— 3
(C) h(x) i oC [3]
*x
4  Show that dx = ZIne. 4
L X242 2 [4]
5  Show that the curvey = x? Inx has a stationary point when x = 1 [6]

N

6 Inachemical reaction, the mass m grams of achemical after t minutesis modelled by the equation

m = 20 + 30e %1,

(i) Find theinitial mass of the chemical.

What is the mass of chemical in thelong term? [3]
(ii) Find the time when the massis 30 grams. [3]
(iii) Sketch the graph of magainst t. [2]

7  Giventhat X° + xy + y? = 12, findg—z(/intermsofxandy. [5]
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Section B (36 marks)

1
Fig. h =f heref(x) = ————, for 0< x< 27
8 ig. 8 showsthe curvey = f(x), where f (X) T+ cosx’ or0<xsgszm
P is the point on the curve with x-coordinate %n
y
A
o y =f(x)
P
1] 1
2 |
|
|
|
|
| ; > X
O in i
Fig. 8
(i) Find the y-coordinate of P. [1]
(i) Find f’(x). Hence find the gradient of the curve at the point P. [5]
o sinx . 1 , .
(iii) Show that the derivative of is . Hencefind the exact area of the region enclosed
1+cosx 1+ cosx
by the curvey = f(X), the x-axis, the y-axisand thelinex = %n [7]

(iv) Show that f ~1(x) = arccos()—:t - 1). State the domain of thisinverse function, and add a sketch of
y = f ~1(x) to acopy of Fig.8. [5]

[Question 9isprinted overleaf.]
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4
9  Thefunction f(x) isdefined by f(X) = v/4—x2 for —2< x < 2.

(i) Show that the curvey = v/4 — X2 is a semicircle of radius 2, and explain why it is not the whole
of thiscircle. [3]

Fig. 9 shows apoint P(a, b) on the semicircle. Thetangent at P is shown.

»
>

P (a, b)

-2 @) 2

Fig. 9

(i) (A) Usethegradient of OP to find the gradient of the tangent at P in terms of a and b.

(B) Differentiate v/4 — x2 and deduce the value of f'(a).
(C) Show that your answers to parts (A) and (B) are equivalent. [6]

The function g(X) is defined by g(x) = 3f(x - 2), for 0 < X< 4.

(iii) Describe a sequence of two transformations that would map the curve y = f(x) onto the curve

y =9(X).
Hence sketch the curvey = g(Xx). [6]
(iv) Show that if y = g(x) then 9x* + y? = 36x. [3]
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