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Question 1
a) IfA= (523 :g) and B = (:8 g) find:
(i) A+2B.
(i) AB and BA.
(i) detA;
(iii) A1,

b) Find the inverse of the following matrix:

2 3 5
4 1 4

5.8 1

Question 2

(4 marks)

(5 marks)
(3 marks)

(3 marks)

(10 marks)

(a)  For each of the.right-angled triangles below, use trigonometry to calculate

the lengths x'and y of the sides indicated:

35

30

25

L

10

(10 marks)

Question 2 continues over the page....

PLEASE TURN THE PAGE....
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Question 2 continued....

(b)  Find the length x of the side indicated in the following triangle:

70 (10" marks)

Question 3

a) Differentiate y = 2x? from first principles: (4 marks)

b) Calculate the derivative of the following functions:

(i) y = x?sindx (4 marks)
(i)  y = cos(x?) (3 marks)
(i) y="2 (4 marks)

c) Determine the stationary point(s) of the function

y = f(x) = x3 —6x% — 63x + 14

and also determine if they are local maxima or minima.
(10 marks)

PLEASE TURN THE PAGE....
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Question 4

Calculate the following integrals:

(i) [ sin2x + cos3x .dx (3 marks)

(i) [e3*.dx (2 marks)

(i) [)(2x? —3x +2).dx (5 marks)
Question 5

a) (i) Express z = 4 + 7i in polar form. (4 marks)

(i)  Simplify (=1 +i)2. (4 marks)

b) Given z = % find the realland complex parts of:

(i) =z (5 marks)

(i) z+2z2 (4 marks)
c) I/ zp= 3,225° z, = 18 ~175°

findithe value of 2 (3 marks)

Z2

END OF QUESTIONS

Formula sheet over the page....

PLEASE TURN THE PAGE....



Page 5 of 11
National Centre of Motorsports Engineering
BEng (Hons) Automotive Performance Engineering (Motorsports)
Semester One Examination 2022/23
Engineering Mathematics
Module No. MSP4017

FORMULA SHEET

Quadratic Equation

the solution to ax> +bx+c¢ = 0

—b+b* —4dac

2a

is x =

PLEASE TURN THE PAGE....
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Derivatives

[in all cases a is a constant]

Function Derivative
/(%) L 7(x)
x" nx""!
e” ae™
sin ax a cosax
cosax —asinax
tan ax asee’ ax
Inx —
X
In(ax+b) (axci—b)
ln[u(x)] i% If u(x)>0
asinh x acosh ax
acosh ax asinh ax
tanh ax a (1 —tanh’ ax)

PLEASE TURN THE PAGE....
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Integrals

[in all cases a is a constant, and the constants of integration have been omitted]

Function Integral
/(%) [ 7 (x)ax
x" ﬁx"” n# -1
1 Inx
x
eax leax
sin ax ~Lcosax
cos ax -Lsin ax
tan x ~In(cos x)
In (@x) xIn(ax)—x
! Lin(ax+Db)
(ax+b)

sin'l(y) a>x
a—x a
1
— 2o (%)
a +x a a

sinh x cosh x

cosh x sinh x

PLEASE TURN THE PAGE....
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Calculus Rules — Differentiation

product rule : i(uv) = uﬂ vﬂ
dx dx dx
, d(u 1 du dv
quotient rule : —l =] = 5|v— —u—
dx\ v % dx dx
. d dy du
chain rule : — i
dx [y(u(x))] du dx
Parametric Differentiation
dy
p “r
First derivative: ay = ﬂ . @ = dt
dx dx dt dx
dt
d(dyj
2
Second derivative: d’y _ dr\dx
dx? dx
dt

Calculus Rules — Integration

integration«by parts : udv = uv — Jv du

or: uﬂdx:uv—j‘d

with_limits :

integration by substitution :

PLEASE TURN THE PAGE....
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for expressions in the form
b

[irwrwa

a

Use the substitution u = f'(¢)

Sine Rule
a _ b ¢
SinA SinB SinC
Cosine rule
| b* + ¢t ~@a?
az = bz —+ L‘z — 2be C()S(A} or COS(A) t e ;—bc
s e a? e — b?
b? = a® +c* — 2accos(B)  or  cos(BYEm—ea——
2ac
. a®+b* —c*
2 _ p2 2 _ - ; )=
C b* + a* = 2bc cos(C) or cos(C) >ab

PLEASE TURN THE PAGE....
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Complex numbers

if z=a+jb then R(z) = a

*

and z =a-jb

cartesian form z = a+jb
polar form z =r/0 (express @ in.degrees)
exponential form z = re’ (express @in radians)

trigonometric form  z = r(cos 0 + j8ing)

Matrices

Determination of a 2x2.matrix:

a b
det( j =ad —cb
c d

Inverse of a 2x2 matrix

R 1 d -b
A = ﬁ c g Where det(A) #0
aa — C -

Determination of a 3x3 matrix:

Inverse of any square matrix is given by:

e adjA
‘ det 4
adid =C"

PLEASE TURN THE PAGE....
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a b c
ifmatrixA=|d e f
g h i

ol 4l 4

END OF PAPER





