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Answer all the questions.

1 A curve has equation y =2 +e2*. The region R is bounded by the curve and by the straight lines x = 0,
x =4 and y = 0. Find the exact volume of the solid obtained when R is rotated completely about the x-axis.

(3]
2 (i) Use Simpson’s rule with four strips to find an approximation to
9
J InxIn(x+4)dx,
1
giving your answer correct to 4 significant figures. [4]

(ii) Deduce an approximation to

9
J ln(x_l)ln(x2 +8x+ 16)dx,
1

giving your answer correct to 4 significant figures. [2]
3 (i) Sketch the graph of y = |2x—7al|, where a is a positive constant. State the coordinates of the points
where the graph meets each axis. 2]
(ii) Solve the inequality [2x—7a| < 4a. 3]
(iii) Deduce the largest integer N satisfying the inequality [2In N—10.5| < 6. 2]
4  The angle 6, where 90° < 6 < 180°, satisfies the equation
3sec’0+10tan6 = 11.
(i) Find the value of tan6. [3]
(ii) Without using a calculator, determine the value of
(a) tan20, 2]
(b) cot(20+135°). 3]
5
Ay
(7,5)

0 \>x

The diagram shows the curve y = v4x—3 and the normal to the curve at the point (7,5). The shaded region
is bounded by the curve, the normal and the x-axis. Find the exact area of the shaded region. [8]
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6 (i) Give full details of a sequence of two transformations needed to transform the graph of y = % to the
3
graph of y = Pt 2]
The function fis defined by f(x) = x-?— I for x = 0.
(ii) Determine the range of f. 2]

(iii) Find an expression for f'(x), and state how the graphs of y =f(x) and y=f"(x) are related

geometrically. [3]
(iv) Solve the equation ff(x) = 2. 13]
7 (i) It is given that y =a* where a is a positive constant. Express x in terms of Iny and, by first
d
differentiating x with respect to y, show that ay =a'lna. [3]
(ii)
o4
P
0 X

The diagram shows the curve y = x* +4*. At the point P on the curve, the gradient of the curve is —8.
(a) Show that the x-coordinate of P satisfies the equation x = V=2-4""T4. 13]
(b) By first using an iterative process based on the equation in part (a) with a starting value of —1, find
the coordinates of P. Show the result of each step of the iteration process and give the coordinates
of P correct to 2 decimal places. 3]
8 (i) Express
3sin260secO+4sin26 cosec O
in the form Rsin(6+a), where R > 0 and 0° < a < 90°. [5]
(ii) Hence solve the equation
3sin(28+20°)sec(B+ 10°) +4sin(23+20°)cosec(B+10°) = 3

for 0° < B < 360°. 5]
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+
9 (a) The equation of a curve has the form y = pzx—+§ Show that the curve has two distinct stationary
X

points for all non-zero values of the constants p and g. (4]

2

(b) The equatior21 of a curve has the form y =e* (ax? +b), where a and b are non-zero constants. It is
2

given that EJ; can be expressed in the form e* (cx4 + d), where ¢ and d are non-zero constants. Prove

that Sa+2b = 0. 5]
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