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3. The function f is defined by
f:x— 25X+1 _ 3 , X>1.
X“+X—-2 XxX+2
2
(@ Show that f(x) = 1 x>1.
- @)
(b) Find f(x).
@)
The function g is defined by
g:x—>x2+5 xeR.
(©) Solve fg(x) = %.
©)
J
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8. Thefunctionsf and g are defined by

f:x—>2x+In2, xe R,
g:x — e xe R.
(&) Prove that the composite function df is

gf :x — 4e¥, xe R.
4

(b) Inthe space provided on page 19, sketch the curve with equation y = gf(x), and show
the coordinates of the point where the curve cuts the y-axis.

(D)

(c) Write down the range of df.
1)
d
(d) Find the value of x for which &[gf(X)] =3, giving your answer to 3 significant
figures.

(4)
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Question 8 continued
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7.

For the constant k, where k > 1, the functions f and g are defined by

f: x—Inx+Kk), x>k
0 X—|2x—=k|, xeR.

(@) On separate axes, sketch the graph of f and the graph of g.

On each sketch state, in terms of k, the coordinates of points where the graph meets the
coordinate axes.

(5)
(b) Write down the range of f.
1
k
(¢) Find fg(zj in terms of k, giving your answer in its simplest form.
2

The curve C has eguation y = f(x). The tangent to C at the point with x-coordinate 3 is
paralel to the line with equation 9y = 2x + 1.

(d) Find the value of k.
(4)

~
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6. Thefunction f is defined by

f:x—In(4-2x), x<2 and xeR.

(@) Show that the inverse function of f is defined by
fhix—2- 1 e"
2
and write down the domain of f 2.

(4)

(b) Write down the range of f 2.
)

(c) Inthe space provided on page 16, sketch the graph of y =f (x). State the coordinates
of the points of intersection with the x and y axes.

(4)
The graph of y=x+ 2 crosses the graph of y=f(x) at x=k.
The iterative formula
Xy = —%exn, X =-0.3
is used to find an approximate value for k.
(d) Caculate the values of x; and x,, giving your answers to 4 decimal places.
)
(e) Find the value of k to 3 decimal places.
)

~
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5. The functions f and g are defined by

f:x+—In(2x-1), XER,X>%,

gZXH%, xeR, x#3.
X_

(@) Find the exact value of fg(4).
)

(b) Find the inverse function f ~}(x), stating its domain.

(4)

(c) Sketch the graph of y=|g(x)|. Indicate clearly the equation of the vertical asymptote
and the coordinates of the point at which the graph crosses the y-axis.
@)

(d) Find the exact values of x for which

i‘:3
X—3

©)
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8. The functions f and g are defined by
fix—1-2x% xeR

gCXH§—4, x>0, xeR
X

(a) Find the inverse function .

)
(b) Show that the composite function gf is
of x> B’ -1
' 1-2x°"
(4)
(c) Solve gf(x)=0.
)
(d) Use calculus to find the coordinates of the stationary point on the graph of y = gf(x).
()
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4. The function f is defined by

() Show that f(x)=——, x>3
X+1 (4)

(b) Find the range of f.

)
(c) Find f-1(x). State the domain of this inverse function.
®)
The function g is defined by
g:x—2x*-3, xeR.
1
(d) Solve fg(x) =3’
@)
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5. The functions f and g are defined by
f:x—>3x+Inx, x>0, xeR

2
g:ix—e, xelR

(@) Write down the range of g.

1)

(b) Show that the composite function fg is defined by
fg x> x*+3, XxeR.

)
(c) Write down the range of fg.

1)
(d) Solve the equation di[fg(x)] = x(xe+ 2).

X
(6)
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5. Vi
0 B X
_/ A
Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x), x e R.
The curve meets the coordinate axes at the points A(0,1-k) and B(In k,0),
where k is a constant and k >1, as shown in Figure 2.
On separate diagrams, sketch the curve with equation
@ y=[f)|,
®)
(b) y=17(x).
)
Show on each sketch the coordinates, in terms of k, of each point at which the curve meets
or cuts the axes.
Given that f(x) = e** -k,
(c) state the range of f,
1)
(d) find f(x),
®)
(e) write down the domain of .
1)
J
14
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7. The function f is defined by
2 X—8
+

fx) =1- , XeR, x#—-4,x#2
(x+4) (x-2)(x+4)
X—3
(@) Show that f(x) = <2
= (5)
The function g is defined by
gx) = e:_—; XxeR, x#1In2
(b) Differentiate g(x)to show that g’(x) = %
(e - 2) (3)
(c) Find the exact values of x for which g’(x) =1
(4)
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8. (a) Write down sin2x in terms of sin xand cos x.
1)
(b) Find, for 0 < x <z, all the solutions of the equation
cosecx —8cosx =0
giving your answers to 2 decimal places.
(®)
J
26
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6.

The function f is defined by

fixeo 372X LR x5

X—-5

@) Find f(x).
3)

<V

Figure 2

The function g has domain -1 < x < 8, and is linear from (-1, -9) to (2, 0) and from
(2, 0) to (8, 4). Figure 2 shows a sketch of the graph of y = g(x).

(b) Write down the range of g.

1)
(c) Find gg(2).
)
(d) Find fg(8).
)
(e) On separate diagrams, sketch the graph with equation
() y=lg(x),
(i) y=9"(x).
Show on each sketch the coordinates of each point at which the graph meets or cuts
the axes.
(4)
(f) State the domain of the inverse function g*.
)
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4. The function f is defined by
f:Xx—>4-In(x+2), xeR, x>-1

(@) Find f(x).

@)
(b) Find the domain of ™.

1)
The function g is defined by

g:x—>e-2, xeR

(c) Find fg(x), giving your answer in its simplest form.

@)
(d) Find the range of fg.

1)

P 3 81 5 9 A 0 8 2 4
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The function f is defined by

3(x+1
fix— 2(X+) - , XEIR,X>l
2X“+7x—4 x+4 2
(a) Show that f (x)=——
2x-1

(b) Find f7(x)
(c) Find the domain of f*

g(x)=In(x+1)

(d) Find the solution of fg(x)= % giving your answer in terms of e.

(4)

®)

)

(4)
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6. The functions f and g are defined by
fix—>e'+2, xeR
g: X Inx, x>0

(a) State the range of f.

1)
(b) Find fg(x), giving your answer in its simplest form.

)
(c) Find the exact value of x for which f(2x+3) =6

(4)
(d) Find f*, the inverse function of f, stating its domain.

@)

(e) On the same axes sketch the curves with equation y = f(x) and y = f*(x), giving the
coordinates of all the points where the curves cross the axes.

(4)
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7. h(x) = + - : x=0
) X+2 x*+5 (x*+5)(x+2)
(a) Show that h(x) = —2X
X°+5 (4)
(b) Hence, or otherwise, find h’(x) in its simplest form.
®)
Va4
y=h(x)
O X
Figure 2
Figure 2 shows a graph of the curve with equation y = h(x).
(c) Calculate the range of h(x).
(®)
|\ J
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4. The functions f and g are defined by
f:xn—>2|x|+3, x e R,
g:ix— 3 —4x, xeR

(a) State the range of f.
(b) Find fg(1).
(c) Find g!, the inverse function of g.

(d) Solve the equation

gg(x) + [g) =0

2

2

2

©))
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7. The function f has domain -2 < x < 6 and is linear from (-2, 10) to (2, 0) and from (2, 0)

to (6, 4). A sketch of the graph of y = f(x) is shown in Figure 1.

yA
10 1
5o e
Figure 1
(a) Write down the range of f.
(b) Find ff(0).
The function g is defined by
g:x—>4+3x, xeR, X#5
5—X

(c) Find g™(x)

(d) Solve the equation gf(x) = 16

(1)

(@)

®)

®)
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Core Mathematics C3

Candidates sitting C3 may also requirethose formulae listed under Core Mathematics C1 and
C2.

Logarithms and exponentials

xIna

e*"? =a*

Trigonometric identities

sin(A+ B) =sin AcosB £ cosAsin B
cos(Ax B) =cosAcosBFsin AsinB

tan (A< B) =% (A+B# (k+1)7)
sin A+sinB =2sin A+BcosA;B
s§nA—sinB=2cos At BgnA=B
2 2
cos A+cosB = 2cos 2t B cos A; B
cos A—cosB = —2sin 2+ B gin A; B
Differentiation

f(x) f7(x)

tan kx k sec” kx

SEC X Sec x tan X

cot x —cosec? X

COSEC X —COSEC X COt X

) fX)9(x) —f(x) g'(x)
9(x) (9(¥)

6 Edexcel AS/A level Mathematics Formulae List: Core Mathematics C3 — Issue 1 — September 2009



Core Mathematics C2
Candidates sitting C2 may also require those formulae listed under Core Mathematics C1.
Cosinerule

a’=b”*+c®—2bc cos A

Binomial series

n _4n n n-1 n n-2p.2 n n—rr n
(a+b)" =a" + 1 a" b+ 5 a" b +...+ ; a”'b'+...+b" (ne N)

n |
where ="C, S
r ri(n—r)!
n(n-1 W+ 4 nn-2...(n-r +1) W1
1x2x...xr

(L+x)" =1+nx+ +... (x|<LneR)

Logarithms and exponentials

log, X

log, x=
log, a

Geometric series

= arn—l
_a@-r"
= 1-r

S.=—2 for|r| <1
1-r

Numerical integration

b
The trapezium rule: J y dx = Ih{(yo+yn) +2(y1+y>+... +Yyn_1)}, where h -b-a
n

a

Edexcel AS/A level Mathematics Formulae List: Core Mathematics C2 — Issue 1 — September 2009



Core MathematicsC1

Mensuration
Surface area of sphere = 47t 2

Areaof curved surface of cone= zr x slant height

Arithmetic series

up=a+(n-1)d

S = %n(a+|): %n[2a+(n—1)d]

4 Edexcel AS/A level Mathematics Formulae List: Core Mathematics C1 — Issue 1 — September 2009





