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Figure 1

(1, a)

Figure 1 shows part of the graph of y = f(x), x € R. The graph consists of two line
segments that meet at the point (1, a), a < 0. One line meets the x-axis at (3, 0). The other
line meets the x-axis at (-1, 0) and the y-axis at (0, b), b < 0.

In separate diagrams, sketch the graph with equation

@ y="fx+1),
)

(b) 'y =1(Ix]).
@)

Indicate clearly on each sketch the coordinates of any points of intersection with the axes.
Given that f(x) = |[x = 1| - 2, find

(c) the value of a and the value of b,

(@)

(d) the value of x for which f(x) = 5x.
(4)
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1 Figurel
y A
M (2, 4)
5 o) 5 X

Figure 1 shows the graph of y=1(x), -5 < x <5.
The point M (2, 4) is the maximum turning point of the graph.

Sketch, on separate diagrams, the graphs of

@ y=f(x)+3,

2
(b) y=1f()I,

2
(© y=1(x).

3)

Show on each graph the coordinates of any maximum turning points.
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Question 1 continued
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P
Figure 1 shows part of the curve with equation y = f(x), X € R, where f is an increasing
function of x. The curve passes through the points P(0, —2) and Q(3, 0) as shown.
In separate diagrams, sketch the curve with equation
@ y=If(Xl,
(©)
(b) y=1"x),
(©)
(© y=2f(3).
(©)
Indicate clearly on each sketch the coordinates of the points at which the curve crosses or
meets the axes.
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A (5, 4)
(0] X
B (-5, -4)
Figure 1

Figure 1 shows a sketch of the curve with equation y=f(x).
The curve passes through the origin O and the points A(5, 4) and B(-5, —4).

In separate diagrams, sketch the graph with equation

@ y=[f(),

®)
() y=F(x),

@)
(c) y=2f(x+1).

(4)

On each sketch, show the coordinates of the points corresponding to A and B.
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Question 4 continued
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Figure 1

Figure 1 shows the graph of y=f(x), xeR.
The graph consists of two line segments that meet at the point P.

The graph cuts the y-axis at the point Q and the x-axis at the points (-3, 0) and R.

Sketch, on separate diagrams, the graphs of

@ y=|[f()|.
(b) y="1(-x).

Given that f(x)=2-|x+1,

(c) find the coordinates of the points P, Q and R,

(d) solve f(x) :%x.

)

)

@)

®)
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Figure 1
Figure 1 shows the graph of y = f(x), 1<x<09.
The points T(3, 5) and S(7, 2) are turning points on the graph.
Sketch, on separate diagrams, the graphs of
(@) y=2f(x) -4,
®)
(b) y=[f().
®)
Indicate on each diagram the coordinates of any turning points on your sketch.
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Figure 1

Figure 1 shows a sketch of the graph of y = f(x).

The graph intersects the y-axis at the point (0, 1) and the point A(2, 3) is the maximum

turning point.

Sketch, on separate axes, the graphs of

(i) y=f(=x)+1,
(i) y="f(x+2) +3,
(iii) y = 2f(2x).

On each sketch, show the coordinates of the point at which your graph intersects the y-axis

and the coordinates of the point to which A is transformed.

(9)
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Figure 1 shows part of the graph of y = f(x), xeR.

R

Figure 1

=<V

The graph consists of two line segments that meet at the point R(4,-3), as shown in

Figure 1.

Sketch, on separate diagrams, the graphs of

(@) y=2f(x+4),

(b) y=[f(=x)|.

©)

©)

On each diagram, show the coordinates of the point corresponding to R.
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Figure 1
Figure 1 shows the graph of equation y = f(x).
The points P (-3, 0) and Q (2, —4) are stationary points on the graph.
Sketch, on separate diagrams, the graphs of

(@) y=3f(x+2) -

() y=[f(x) -

On each diagram, show the coordinates of any stationary points.
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Figure 2

Figure 2 shows part of the curve with equation y =f(x)
The curve passes through the points P(-1.5, 0)and Q(0, 5) as shown.

On separate diagrams, sketch the curve with equation

@ y=[f(x)|

(2)
(b) y=f(x)

)
(©) y=2f(3x)

®)

Indicate clearly on each sketch the coordinates of the points at which the curve crosses or
meets the axes.
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y =f(x)

~

Figure 1

Figure 1 shows part of the curve with equation y = f(x), x € R.
The curve passes through the points Q(0,2) and P(-3,0) as shown.

(&) Find the value of ff(-3).

)
On separate diagrams, sketch the curve with equation
(b) y=f"(x),

)
(€ y=f(ix)-2,

)
(d) y=2f (;x).

®)

Indicate clearly on each sketch the coordinates of the points at which the curve crosses or
meets the axes.
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Figure 1
Figure 1 shows a sketch of the curve with equation y = f(x), x > 0, where f'is an increasing
function of x. The curve crosses the x-axis at the point (1, 0) and the line x = 0 is an
asymptote to the curve.

On separate diagrams, sketch the curve with equation

(a) y=12x), x>0
(2)

, x>0

(b) y=|fx)
3)

Indicate clearly on each sketch the coordinates of the point at which the curve crosses or
meets the x-axis.
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2. Given that
fx)=Inx, x>0

sketch on separate axes the graphs of

(i) y="1(),
(i) y=]fx|.
(i) y = —f(x — 4).

Show, on each diagram, the point where the graph meets or crosses the x-axis.
In each case, state the equation of the asymptote.

()
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Core Mathematics C3

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

Logarithms and exponentials

exIna - ax

Trigonometric identities

sin(Ax B) =sin AcosB + cosAsinB
cos(Ax B) =cosAcosBFsin AsinB

+
tan(A+ B) = NALENB 5y gL (k+2)7)
1¥ tan AtanB
sin A+sin B =2sin A+BcosA_B
2 2
sSinA-sinB = ZcosA+ Bsin A; B
cos A+ cosB = 2cos A+B cos A-B
2 2
cos A—cosB =-2sin At Bsin A; B
Differentiation
f(x) f'(x)
tan kx k sec? kx
Sec X sec x tan x
cot X —cosec? X
COSEC X —COSEC X COt X
f(x) f(x)9(x) - f(x)g'(x)
a(x) 9(¥)?
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Core Mathematics C2
Candidates sitting C2 may also require those formulae listed under Core Mathematics C1.
Cosinerule

a’=b?+c*—2bccosA

Binomial series
(@a+h)" :a”+(3a”‘1b+(ga”‘2b2+...+(?]a”‘rb’ +..+b" (ne N)

|
where|"|="c, ="
r ri(n—r)!

L+x)" S G BNC ML (et IR G2 BN (x|<LneR)
1x Ix2x...xr

Logarithms and exponentials

log, X

log, x=
log, a

Geometric series

un=ar”‘1
a(l-r")
S]: N 7
1-r

Sso=ifor |r| <1
1-r

Numerical integration

b
The trapezium rule: J y dx=1h{(Yot+yn) +2(y2+Yy2+..+Yn_1)}, Wwhere h= b-a
n

a
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Core Mathematics C1

Mensuration
Surface area of sphere = 47t 2

Area of curved surface of cone = zr x dant height

Arithmetic series

up=a+(n-1)d

= %n(a+|)= %n[2a+(n—1)d]
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