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A (5 4)
O 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(x)

3)
(b) y=f(x),

3)
(c) y=2f(x+1).

(4)

On each sketch, show the coordinates of the points corresponding to A and B.
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8.

The functions f and g are defined by
f:ix—>1-2x% xeR
g:xn—>§—4, x>0, xeR
X

(@) Find the inverse function .

(b) Show that the composite function gf is
8x* -1

f:x— )
g 1-2x°

(c) Solve gf(x)=0.

)

(4)

2

(d) Use calculus to find the coordinates of the stationary point on the graph of y = gf(x).

()
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Yi

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= f(— X).

Given that f(x) =2—|x+1],

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

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

()

()

(3)

()
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4. The function f is defined by

fix 5 , X>3
X°—2x-3 x-3
1
(@) 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

(©)

N 3 0 7 4 5 A 0 1 2 2 4



June 2008

Question 4 continued

Leave |
blank

N 3 0 7 4 5 A 0 1 3 2 4

13

Turn over



January 2009

Leave )
blank

T(3,5)

Figure 1

Figure 1 shows the graph of y = f(x), 1<x<?9.
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
3)

() y=[f(x)|- -

Indicate on each diagram the coordinates of any turning points on your sketch.
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5. The functions f and g are defined by
f:x—>3x+Inx, x>0, xeR
gix> e” , xeR

(@) Write down the range of g.

1)
(b) Show that the composite function fg is defined by
fg: x> x°+3e*, xeR.
)
(c) Write down the range of fg.
1)
(d) Solve the equation i[fg(x)] = x(xexz+ 2).
dx ©)
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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(<1n 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(x), -

(b) y=~1"(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 —Kk,

(c) state the range of f,

1)
(d) find f(x),

3)
(e) write down the domain of .

1)
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5.

Sketch the graph of y=1In |x| , stating the coordinates of any points of intersection with the
axes.

(3)
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A(2, 3)

ey

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,
(i) y = 2(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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9. (i) Find the exact solutions to the equations
@ In(Bx-7)=5
©)
(b) 3xe7x+2 =15
()
(if) The functions f and g are defined by
f(x) =e* + 3, x€R
g(x) =In(x - 1), XER, x>1
(a) Find f -1 and state its domain.
(4)
(b) Find fg and state its range.
3)
J

24
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4. The function f is defined by
fix[2x=5, xeR

(a) Sketch the graph with equation y =f(x), showing the coordinates of the points where
the graph cuts or meets the axes.

)
(b) Solve f(x)=15+x.

3)
The function g is defined by

g:X x> —4x+1, xeR, 0<x<5

(c) Find fg(2).

)
(d) Find the range of g.

©)

10
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A(31 _4)
Figure 2

Figure 2 shows a sketch of the curve with the equation y =f(x), x € R.
The curve has a turning point at A(3, —4) and also passes through the point (0, 5).

(a) Write down the coordinates of the point to which A is transformed on the curve with
equation

(i) y=[f()|
(i) y = 2f (5 ).
(4)
(b) Sketch the curve with equation
y=f(x])

On your sketch show the coordinates of all turning points and the coordinates of the
point at which the curve cuts the y-axis.

3)
The curve with equation y = f(x) is a translation of the curve with equation y = x>,
(c) Find f(x).

)
(d) Explain why the function f does not have an inverse. "

1
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