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1.  Thefunctionsf and g are defined by
fix—=2-x, xeR,

_ 3x 1
g.X%ﬁ, Xe R, X?&E'

(& Evauatefg(2). (2

(b) Solvetheequation gf(x) = %. (4)

2. Giving your answersto 1 decimal place, solve the equation
5tan® 26 — 13sec 26 = 1,

for @ intheinterva 0< 6 < 360°. (7)

3. (@) Smplify

2x% +3x-9

28 7x+6 ©
(b) Solvethe equation
In (¢ +3x—9)=2+In (2% - 7x+6),
giving your answer in terms of e. 4
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4. YA
\ /i X=T
o| T4 | X
| My:f(x)
Figurel

Figure 1 showsthe graph of y=1f(x). Thegraph hasaminimumat (£, -1),
amaximum at (3—5 , —5) and an asymptote with equation x = .
(@ Showing the coordinates of any stationary points, sketch the graph of y = | f(X) . 3

Given that

f:x—>a+bcosecx, xe R, 0<x<2m, X#m,
(b) find the values of the constants a and b, 3

(o) find, to 2 decima places, the x-coordinates of the points where the graph of
y =f(x) crossesthe x-axis. (3)

5.  Thenumber of bacteria present in aculture at timet hoursis modelled by the
continuous variable N and the relationship

N = 2000€",
where k is a constant.

Given that when t =3, N=18000, find

(@ thevalueof kto 3 significant figures, 3
(b) bhow long it takes for the number of bacteria present to double, giving your
answer to the nearest minute, (4)
(o) therateat which the number of bacteriaisincreasing when t = 3. 3
Turn over
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6. (a) Usethederivativeof cosx to prove that

%(secx):secxtanx. 4)
The curve C has the equation y = € sec X, ~Z<x<Z.
(b) Find an equation for the tangent to C at the point where it crosses the y-axis. 4)
(c) Find, to 2 decimal places, the x-coordinate of the stationary point of C. 3

7. f(X)=x*—2x+5, xe R, x>1.

(@) Expressf(x)intheform (x+a)®>+b, whereaand b are constants. 2)
(b) Statetherangeof f. (D
() Find an expression for f ~(x). (3)

(d) Describe fully two transformations that would map the graph of y =f ~}(x) onto
thegraph of y= Jx, x=0. (2

() Find an equation for the normal to the curve y =f ~}(x) at the point where x=8. (4)

8. A curvehastheequation y= e—: +e, x=z0.

(@ Find dy : (2
dx
(b) Show that the curve has a stationary point in theinterval [1.3, 1.4]. 3

The point A on the curve has x-coordinate 2.
(c) Show that the tangent to the curve at A passes through the origin. 4)
The tangent to the curve at A intersects the curve again at the point B.

The x-coordinate of B isto be estimated using the iterative formula

Xn+1= —24/3+3%,€777,

with xo=-1.
(d) Find xq, X2 and X3 to 7 significant figures and hence state the x-coordinate
of B to 5 significant figures. (4)
END
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