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2. (a) Differentiate with respect to x

(i) 3 sin2x + sec2x,
(3)

(ii) {x + ln(2x)}3.

(3)

Given that 

(b) show that 

(6)
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5. Figure 2

Figure 2 shows part of the curve with equation

The curve has a minimum at the point P.  The x-coordinate of P is k.

(a) Show that k satisfies the equation

4k + sin 4k – 2 = 0.
(6)

The iterative formula

is used to find an approximate value for k.

(b) Calculate the values of x1, x2, x3 and x4, giving your answers to 4 decimal places.
(3)

(c) Show that k = 0.277, correct to 3 significant figures.
(2)
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7.                                                   

(a) Show that there is a root of f (x) = 0 in the interval [–2, –1].
(3)

(b) Find the coordinates of the turning point on the graph of y = f (x).
(3)

(c) Given that f (x) = (x – 2)(x3 + ax2 + bx + c), find the values of the constants, a, b and c.
(3)

(d) In the space provided on page 21, sketch the graph of y = f (x).
(3)

(e) Hence sketch the graph of y = |f (x)|.
(1)
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2.  f ( ) sinx = 2 n( ) ,x x+ − 22
      0  x 2

 (a) Show that f (x) = 0 has a root  between x = 0.75 and x = 0.85
(2)

 The equation f (x) = 0 can be written as x x= −( )⎡⎣ ⎤⎦arcsin .1 0 5

1
2

.

 (b) Use the iterative formula

 x xn n+ = −( )⎡⎣ ⎤⎦1

1
2

1 0 5arcsin . ,   x0 0 8= .

  to find the values of x1 , x2  and x3 , giving your answers to 5 decimal places.
(3)

 (c) Show that  = 0.80157 is correct to 5 decimal places.
(3)
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2. f ( )x x x x= + + −3 23 4 12

 (a)  Show that the equation f ( )x = 0  can be written as

x x
x= −

+
⎛
⎝⎜

⎞
⎠⎟√ 4 3

3
( )

( )
,      x ≠ −3

(3)

 The equation x x x3 23 4 12 0+ + − =  has a single root which is between 1 and 2

 (b) Use the iteration formula

x x
xn

n

n
+ =

−
+

⎛
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⎞
⎠⎟1

4 3
3
( )

( )√ , n � 0

  with x0 1=  to find, to 2 decimal places, the value of x x1 2,   and x3 .
 (3)

 The root of f ( )x = 0  is � .

 (c) By choosing a suitable interval, prove that α = 1 272.  to 3 decimal places.
(3)
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2.  g e( )x xx= + −−1 6

 (a) Show that the equation g( )x = 0 can be written as 

x x= − +ln( )6 1,      x < 6
(2)

 The root of g( )x = 0 is �.

 The iterative formula

x xn n+ = − +1 6 1ln( ) ,           x0 2=

 is used to find an approximate value for �.

 (b) Calculate the values of x1 , x2  and x3  to 4 decimal places.
 (3)

 (c) By choosing a suitable interval, show that � = 2.307 correct to 3 decimal places.
(3) 
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4.  f(x) = 25x2e2x – 16,      x ��� 

 (a) Using calculus, find the exact coordinates of the turning points on the curve with 
equation y = f(x).

(5)

 (b) Show that the equation f(x) = 0 can be written as x = ±
4
5

e–x

(1)

 The equation f(x) = 0 has a root �, where � = 0.5 to 1 decimal place.

 (c) Starting with x0 = 0.5, use the iteration formula

xn+1 = 
4
5

e–xn

  to calculate the values of x1, x2 and x3, giving your answers to 3 decimal places.
 (3)

 (d) Give an accurate estimate for � to 2 decimal places, and justify your answer.
(2)
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