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Formula Sheet

For this module, the gravitational acceleration at sea level on Earth s taken as: 10m/st

Uniformly accelerated motion:

u+at,

Elastic potential energy, £PE, of a | Kinetic energy, KE of amoving | Potential energy, PE, of
stretched string: object; an object

EPE = 2- (8)*/(2- ) KE=mv/2
‘Total Mechanical Energy = PE + KE + EPE

‘The magnitude of the acceleration of a particle travelling
in acircle of radius rat constant specd (.. constant
angular speed):

of radius r at constant speed (ie. constant angular speed)

Assuming that the particle is projected from the point Owith
coordinates (0,0), for the horizontal component of motion, where the
acceleration is zero,

Assuming that the particleis projected from the point Owith
coordinates (0,0), for the vertical component of motion, where there
is an acceleration g downwards,

Equation of trajector .
iquation of trajects = stan -
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Inverse Trig Functions

Definition Inverso Properties
These d fo i the domis
6= sis7(z) I equivalont & the range

0= cox”1(s) in oquivalent to = = cos5
i @) = s (n(8) =6

0= ten”(z) s oquivalent to 2 = tand

Domain and Range

Function  Domain
Other Notations
pmsie)  l<r<l
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MATHEMATICAL FORMULAE

Table of standard derivatives

du
yeuton Lo
0 & E

Quotient rule

Function of a function (chain rule)
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Tables of standard integrals
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CARDIFF UNIVERSITY
EXAMINATION PAPER

Academic Ye: 2015/2016
Examination Period: Spring
Examination Paper Number: EN0019
Examination Paper Title: Introduction to Calculus

Duration: Two Hours

DO NOT TURN THIS PAGE OVER UNTIL INSTRUCTED TO DO SO BY THE
SENIOR INVIGILATOR.

Structure of Examination Paper:

There are 7 pages.

There are 4 questions in total,

There is 1 appendix: Mathematical Formulae

The maximum mark for the examination paper is 100 and the mark obtainable for
a question or part of a question is shown in brackets alongside the question.

Students to be provided with

The following items of stationery are to be provided at the start of the
examination:

1 Answer book and 1 Treasury tag

Instructions to students:
Answer ALL questions
Secure all additional material and answer book(s) using the treasury tag

Important note: if you answer more than the number of questions
instructed, then answers will be marked in the order they appear only until
the above instruction is met. Extra answers will be ignored. Clearly cancel
any answers not intended for marking. Write clearly on the front of the
answer book the question numbers of the answers to be marked.

The use of a translation dictionary between English or Welsh and another

language, provided that it bears an appropriate departmental stamp, is permitted
in this examination.

Please turn over

Tools gn

0% X YR =EDN: Y

Commen

129PM
243ul-17

[}




image2.png
Click on Tools to convert
files to PDF.

ENOO16

Q1. A block of mass.4kg slides down a plane inclined at an angle  to the horizontal
where sin a = % . The block starts from rest and there s a constant frictional
force of 4N,

a) Draw a diagram of the system. Label all forces and the direction of
acceleration.
5 marks]

Find the resultant force along the plane.

[7 marks]

Determine the acceleration of the biock down the plane.
[3 marks]

How far has the block travelled when its speed reaches 6 m/s?
[5 marks]

When the block has moved 4m down the plane, what is its speed?
[5 marks]
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Marks are given based on the full deduction of each question

Ql )  Simplfy 2t

[3 marks]

b)  Simplit: loge x? + 3loga x — 2logq 4
18 marks]

©)  Factorize the polynomial: 8% + 18x — 5
6 marks]

d) Caloulate: 8 x 2.27 +10g125 (o 2 decimal places)
4 marks]

€) Factorize f(x) = x* + 5x? - 2x - 24 as far as possible

{9 marks]
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Q2 a) Tomeasure the distance across the river given in Figure 2, a triangle is formed
to assist the measurement. Determine the distance (a) with the given parameters

i the figure.
[10 marks]

€
Figure 2 - For Q2 a)

b)  Find angle B for the truss in Figure 3 with the given parameters.

TR
)
Figure 3 For Q2 b)

[45 marks]
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Q3. a)  Evaluate the following integrals:

n by the equation below:

125440
GO+ DG 6)

Evaluate the folowing integral:
J’\J In()dx
' 6 marks)

Evaluate the integral given by the equation below, using integration
method of completing the square:

s g
1= f, maorrim
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Identities and Formulas
Tangent and Cotangent Tdentit Half Anglo Formulas

= 10

Reciprocal Ientities

gl o

Product to Sum Formulas

riodic Formulas sinacosd
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m to Product Formulas

08 =2n (245) o (22)

ot + 7n) = cot
fin(26) = 2eins sina—sing

) = 20 Cofunction Formulas.
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