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1  Use logarithms to solve the equation

5x+3 — 7x—1
giving the answer correct to 3 significant figures. [4]
2 A curve has equation
_3x+1
x-=-5"
Find the coordinates of the points on the curve at which the gradient is —4. [5]

3 (i) Express 8sin 0 + 15 cos 6 in the form R sin(0 + a), where R > 0 and 0° < o < 90°. Give the value
of a correct to 2 decimal places. [3]
(ii) Hence solve the equation
8sinB+ 15cosB =6
for 0° < 6 < 360°. (4]
4 (i) By sketching a suitable pair of graphs, show that the equation
_ 1
Inx=4-73x
has exactly one real root, a. [2]
(ii) Verify by calculation that 4.5 < o < 5.0. [2]
(iii) Use the iterative formula x,,, = 8 —2Inx, to find & correct to 2 decimal places. Give the result
of each iteration to 4 decimal places. [3]
5 (a) Find J(tanzx + sin 2x) dx. [3]
1
(b) Find the exact value of J 3e!" dx. [4]
0
6 (i) Find the quotient and remainder when
X+ 43+ 12x+6
is divided by (x* — x + 4). [4]
(ii) Itis given that, when
XX +3x% +px+q
is divided by (x* — x + 4), the remainder is zero. Find the values of the constants p and g.  [2]
(iii) When p and g have these values, show that there is exactly one real value of x satisfying the
equation
XX +3x% +px+g=0
and state what that value is. [3]
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The parametric equations of a curve are
x = 6sin’t, y = 2sin 2t + 3 cos 21,
for 0 <t < n. The curve crosses the x-axis at points B and D and the stationary points are A and C, as
shown in the diagram.
i) Show that = = 2 cot 27 — 1 5
(i) Show at o~ =gcot2s— 1. [5]
(ii) Find the values of f at A and C, giving each answer correct to 3 decimal places. [3]
(iii) Find the value of the gradient of the curve at B. [3]
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1 (i) Solve the equation |3x — 2| = 5. [3]
(ii) Hence, using logarithms, solve the equation |3 x 5 — 2| = 5, giving the answer correct to

3 significant figures. [2]

2 The sequence of values given by the iterative formula

4

X =24
i X2+ 2x, + 4

with initial value x, = 2, converges to a.

(i) Determine the value of o correct to 3 decimal places, giving the result of each iteration to

5 decimal places. [3]
(ii) State an equation satisfied by a and hence find the exact value of «. [2]
3
Iny
A
(0.22, 3.96)
(1.32,2.43)
%) » In x

The variables x and y satisfy the equation y = Kx™, where K and m are constants. The graph of Iny
against In x is a straight line passing through the points (0.22, 3.96) and (1.32, 2.43), as shown in the
diagram. Find the values of K and m correct to 2 significant figures. [6]

4  The polynomial p(x) is defined by
p(x) = 6x° + 11x* + ax +a,
where a is a constant. It is given that (x + 2) is a factor of p(x).

(i) Use the factor theorem to show that a = —4. [2]

(ii) When a = -4,
(a) factorise p(x) completely, [3]

(b) solve the equation 6 sec’0+ 11sec’0+asecO+a=0for0° <6< 180°. [2]

5  Find the x-coordinates of the stationary points of the following curves:

() y = 4xe™; [3]
4x*
ii = . 5
(i) y ) [5]
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The diagram shows the curve with parametric equations
x =3cost, y= 2COS(Z‘—%7‘C),
forO<17<2m.
(i) Show that d_ L(y3 = cot?r). [5]
dx 3

(ii) Find the equation of the tangent to the curve at the point where the curve crosses the positive
y-axis. Give the answer in the form y = mx + c. [4]

1
571'
7 (i) Show that the exact value of J‘ (coszx +
0

2

)dx is im+3V3. [6]
COoSs™ X

(ii)

P <

W=

for 0 < x < 7. The shaded region is bounded

The diagram shows the curve y = cosx + 3
cosXx
by the curve and the lines x = 0, x = %n and y = 0. Find the exact volume of the solid obtained
when the shaded region is rotated completely about the x-axis. [4]
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1  Find the exact value of J r 15 dx, giving the answer in the form In . [5]
X
-1
2 (i) Solve the equation |2x + 3| = |x + 8. [3]
(ii) Hence, using logarithms, solve the equation |2**' + 3| = |2” + 8|. Give the answer correct to
3 significant figures. [2]

3  The parametric equations of a curve are

x=(t+1)e,  y=6(r+4).

Find the equation of the tangent to the curve when ¢ = 0, giving the answer in the form ax+ by +c =0
where a, b and c are integers. [6]

4 (i) Find the quotient when 3x° + 5x* — 2x — 1 is divided by (x — 2), and show that the remainder
is 39. (4]

(ii) Hence show that the equation 3x% + 5x% = 2x — 40 = 0 has exactly one real root. [3]

a
S  Itis given that J (3e* + 5¢*) dx = 100 , where a is a positive constant.
0

(i) Show thata = £1n(106 — 5¢%). [5]

(ii) Use an iterative formula based on the equation in part (i) to find the value of a correct to 3 decimal
places. Give the result of each iteration to 5 decimal places. [3]

6 (i) Express (v/5)cos 6 — 2 sin 6 in the form R cos(0 + «), where R > 0 and 0° < o < 90°. Give the

value of o correct to 2 decimal places. [3]
(ii) Hence
(a) solve the equation (v/5)cos 6 — 2sin 6 = 0.9 for 0° < 6 < 360°, [4]

(b) state the greatest and least values of
10 + (vV5)cos 6 —2sin 0

as 0 varies. [2]

. . sin 2x
7  The equation of acurveis y = ——.
cosx+1

2(cos’x +cosx —1)
cosx+ 1 ’

[7]

dy
i) Show that — =
(i) ow tha

(ii) Find the x-coordinate of each stationary point of the curve in the interval -7 < x < n. Give each
answer correct to 3 significant figures. [3]
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