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The function f is defined by

f(x) =   , for real values of x, where xͻᶐͻ0

(a)     State the range of f.

(2)

1

(b)     The inverse of f is f ᷇͜.

(i)      Write down the domain of f ᷇͜.

(1)

(ii)     Find an expression for f ᷇͜(x).

(3)

(c)     The function g is defined by

g(x) = ln |3xͻ͜ͻ᷇ᴩԒͻͻͻᴓꜜꜟͻꜟᴒԛꞋͻᴣԛꞋ₹ᴒᴠͻꜜᴓͻx, where xͻᶋͻ

The curve with equation y = g(x) is sketched below.

 

(i)      The curve y = g(x) intersects the x-axis at the origin and at the point P.

Find the x-coordinate of P.

(2)

(ii)     State whether the function g has an inverse. Give a reason for your answer.

(1)

(iii)    Show that gf(x) = ln |x2ͻ͜ͻk|, stating the value of the constant k.

(2)

(iv)    Solve the equation gf(x)= 0.

(4)

(Total 15 marks)
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The curve with equation y = f(x), where f(x) = ln(2xͻ͜ͻ᷉ӿԒͻx >  , is sketched below.

 

(a)     The inverse of f is f ᷇͜.

(i)      Find f ᷇͜(x).

(3)

2

(ii)     State the range of f ᷇͜.

(1)

(iii)     Sketch, on the axes given on the opposite page, the curve with equation y = f ᷇͜(x),

indicating the value of the y-coordinate of the point where the curve intersects the

y-axis.

 

(2)
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(b)     The function g is defined by

g(x)= e2xͻ͜ͻ᷊ԒͻᴓꜜꜟͻԛꞋꞋͻꜟᴒԛꞋͻᴣԛꞋ₹ᴒᴠͻꜜᴓͻx

(i)      Find gf(x), giving your answer in the form (axͻ͜ͻb)2ͻ͜ͻc, where a, b and c are integers.

(3)

(ii)     Write down an expression for fg(x), and hence find the exact solution of the equation

fg(x) = ln 5.

(3)

(Total 12 marks)

(a)     Given that  y = 4x 3ͻ͜ͻ᷿x + 1, find   .

(1)

3

(b)     Hence find  dx, giving your answer in the form p ln q,

where p and q are rational numbers.

(5)

(Total 6 marks)

(a)     Describe a sequence of two geometrical transformations that maps the graph of y = ln x

onto the graph of y = 4 ln(xͻ͜ͻe).

(4)

4

(b)     Sketch, on the axes given below, the graph of y = |4 ln(xͻ͜ͻe)|, indicating the exact value of

the x-coordinate where the curve meets the x-axis.

 

(3)

(c)     (i)       Solve the equation |4 ln(xͻ͜ͻe)| = 4.

(3)

(ii)      Hence, or otherwise, solve the inequality |4 ln(xͻ͜ͻeӿᴩͻᶑͻ᷊᷄
(3)

(Total 13 marks)
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          The diagram shows the curve with equation y = ln(6x).

(a)     State the x-coordinate of the point of intersection of the curve with the x-axis.

(1)

5

(2)

(c)     Use Simpson’s rule with 6 strips (7 ordinates) to find an estimate for 

giving your answer to three significant figures.

(4)

(Total 7 marks)

 

(b)     Find 

          (a)     Given that 3 ln x = 4, find the exact value of x.
(1)

(b)     By forming a quadratic equation in ln x, solve , giving your answers for x in
an exact form.

(5)

(Total 6 marks)

 

6

          (a)     Use the mid-ordinate rule with four strips to find an estimate for  giving

your answer to three significant figures.

(4)

7

(b)     A curve has equation y = ln(x2 + 5).

(i)      Show that this equation can be rewritten as x2 = ey – 5.

(1)
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(ii)     The region bounded by the curve, the lines y = 5 and y = 10 and the y-axis is rotated

through 360° about the y-axis. Find the exact value of the volume of the solid

generated.

(4)

(c)     The graph with equation y = ln(x2 + 5) is stretched with scale factor 4 parallel to

Write down an expression for f(x).

(3)

(Total 12 marks)

 

 

the x-axis, and then translated through  to give the graph with equation y = f(x).
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