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DEGREE EXAMINATION
MA1504 Introductory Mathematics 2
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Only calculators approved by the Department of Mathematical Sciences may be used in this
examination. Calculator memories must be clear at the start of the examination.

Show your working clearly in the examination booklet provided and write your final answers

in the boxes on this question paper. At the end of the examination, tag together your
question paper and your booklet.
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Find the centre and radius of the circle

2?4 y* — 6z + 10y + 18 = 0.

Centre coordinates: x = , Y=

Radius =

d
Given that y = 2sin4z — 5 cos 3z find cTy at ¢ = %
T

dy _
de

Find the equation of the tangent line to the curve y = 2% +6x —4 at the point where z = —4.

Tangent Line:

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

£ a) =

mth06-000009



5. If f(z) = (3x—|—5> calculate f(1).

3z —5
f(1) =
6. Solve the following equation 3% = (81)5 for z.
Tr =
7. Find the rate of change of f(z) = In(6x + 1) at the point where x = 0.
rate of change =
4
8. Find the magnitude of the vector v= | 1
5

(Give your answer correct to 2 decimal places.)

lv| =

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

k=

1
10. Find a unit vector in the direction of the vector = | —1
2
(Give each coordinate correct to 2 decimal places.)
Unit vector = i+ j+ k
0 -1
11. Letu=| 3 | andv = 3
4 3
Find (i) u- v, and (ii) the angle between u and v (in degrees, correct to 1 decimal place).
Hu-v
(ii) angle =
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Find the indefinite integral / % dx.

Integral:

7r
Find the area under the curve y = sin4x from x =0 to x = Fe

Area =

3
Evaluate / (x +2)* dz. (Give your answer correct to 2 decimal places.)
0

Value =
z
Let 21 = —2—j and 2o =5 — 5. Find ZL in the form a + bj where a and b are fractions in
z2
lowest terms.
Z1 o
z9 o

Express —4 + 55 in polar form. Give the angle in degrees, between 0 and 360. Give both

answers correct to 2 decimal places.

Polar form =

Determine the quadratic equation in z which has 4 — 55 as one of its roots.

Equation:

Evaluate the determinant of the matrix A = [

-2 10
-5 3

Determinant =

Find the inverse of the matrix A = {

4 5
2 -1

A=
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20.

21.

22,

23.

24.

} and B=| 1 -2 |. Find the matrix product AB.

If f(x) = ka2® + 52 + 1 and f/(1) = 2 find the value of k.

k=

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

y =223 — 322 — 120z — 6.

A particle is moving in a straight line. Its distance s from a fixed point on the line is given
by
s=—t2 +4t +2.

At time ¢ = 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 equation

dy _

35
dx .

3
given that y = 1 when x = 1. Give coefficients and constants as fractions.

y:
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