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Find the centre and radius of the circle1.

x2 + y2 − 6x + 10y + 18 = 0.

Centre coordinates: x = , y =

Radius =

Given that y = 2 sin 4x− 5 cos 3x find
dy

dx
at x =

π

4
.2.

dy

dx
=

Find the equation of the tangent line to the curve y = x2+6x−4 at the point where x = −4.3.

Tangent Line:

Let f : R −→ R be defined by f(x) = 4x− 7. Find the inverse of this function.4.

f−1(x) =

mth06-000009



If f(x) =
(

3x + 5
3x− 5

)2

calculate f ′(1).5.

f ′(1) =

Solve the following equation 3x = (81)
1
5 for x.6.

x =

Find the rate of change of f(x) = ln(6x + 1) at the point where x = 0.7.

rate of change =

Find the magnitude of the vector v =




4
1
5


.8.

(Give your answer correct to 2 decimal places.)

|v| =

Let A(3, 8, 0), B(1, k,−2) and C(0, 5,−3) be three points. Find the value of k which makes9.
these three points collinear.

k =

Find a unit vector in the direction of the vector =




1
−1

2


.10.

(Give each coordinate correct to 2 decimal places.)

Unit vector = i + j + k

Let u =




0
3
4


 and v =



−1

3
3


.11.

Find (i) u · v, and (ii) the angle between u and v (in degrees, correct to 1 decimal place).

(i) u · v
(ii) angle =
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Find the indefinite integral
∫

3
x3

dx.12.

Integral:

Find the area under the curve y = sin 4x from x = 0 to x =
π

8
.13.

Area =

Evaluate
∫ 3

0

(x + 2)4 dx. (Give your answer correct to 2 decimal places.)14.

Value =

Let z1 = −2− j and z2 = 5− j. Find
z1

z2
in the form a + bj where a and b are fractions in15.

lowest terms.

z1

z2
=

Express −4 + 5j in polar form. Give the angle in degrees, between 0 and 360. Give both16.
answers correct to 2 decimal places.

Polar form = ] ◦

Determine the quadratic equation in z which has 4− 5j as one of its roots.17.

Equation:

Evaluate the determinant of the matrix A =
[ −2 10
−5 3

]
.18.

Determinant =

Find the inverse of the matrix A =
[

4 5
2 −1

]
.19.

A−1 =
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Let A =
[ −2 3 1

0 −1 2

]
and B =




3 2
1 −2
1 4


. Find the matrix product AB.20.

AB =

If f(x) = kx3 + 5x + 1 and f ′(1) = 2 find the value of k.21.

k =

Find the value of x for which the following function has a local maximum:22.

y = 2x3 − 3x2 − 120x− 6.

x =

A particle is moving in a straight line. Its distance s from a fixed point on the line is given23.
by

s = −t2 + 4t + 2.

At time t = 2 find: (i) the velocity of the particle and (ii) the acceleration of the particle.

velocity v =

acceleration a =

Find the particular solution of the differential equation24.

dy

dx
= 3x5

given that y =
3
4

when x = 1. Give coefficients and constants as fractions.

y =
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