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Unit 3 and 4 Specialist 
Mathematics: Exam 2 
Practice Exam Question and Answer Booklet 

Duration: 15 minutes reading time, 2 hours writing time 

Structure of book: 

Section Number of questions Number of questions to 
be answered 

Number of marks 

A 22 22 22
B 6 6 58

Total 80
 
 Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers, 

rulers, a protractor, set-squares, aids for curve sketching, one bound reference, one approved CAS 
calculator (memory does not need to be cleared) and, if desired, one scientific calculator. 

 Students are not permitted to bring into the examination room: blank sheets of paper and/or white 
out liquid/tape. 

Materials supplied: 
 This question and answer booklet of 23 pages, including a sheet of miscellaneous formulas. 

Instructions: 
 You must complete all questions of the examination. 
 Write all your answers in the spaces provided in this booklet. 
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Section A – Multiple-choice questions 

Instructions 
Answer all questions by circling your choice. 
Choose the response that is correct or that best answers the question. 
A correct answer scores 1, an incorrect answer scores 0. 
Marks will not be deducted for incorrect answers. 
No marks will be given if more than one answer is completed for any question. 
Take the acceleration due to gravity to have magnitude ݃ m/s2, where ݃ ൌ 9.8. 

Questions 
Question 1 

Which one of the following graphs is not that of	݂ሺݔሻ ൌ ଵ

௔௫మା௕௫ା௖
, where a്0? 

A. B. 

C. D.

E.  

Question 2 
cosሺݔ െ ݕ ൅  :ሻ can be expressed asݖ

A. cosሺݔሻ cosሺݕ ൅ ሻݖ ൅ sinሺݔሻ sin	ሺݕ ൅ 	ሻݖ
B. cosሺݔ ൅ ሻݖ cosሺݕሻ ൅ sinሺݔ ൅ ሻݖ sin	ሺݕሻ 
C. cosሺݔሻ cosሺݕ ൅ ሻݖ െ sinሺݔሻ sin	ሺݕ ൅ 	ሻݖ
D. cosሺݔ െ ሻݕ cosሺݖሻ ൅ sinሺݔ െ ሻݕ sin	ሺݖሻ	
E. cosሺݔሻ cosሺݕ െ ሻݖ ൅ sinሺݔሻ sin	ሺݕ െ 	ሻݖ
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Question 3 

An anti-derivative of 
1

2
sin	ሺ2ݔሻ√1 െ  :is ݔݏ݋ܿ

A. 
2

3
ሺ1 െ ሻ1.5ݔݏ݋ܿ ൅

2

5
ሺ1 െ  ሻ2.5ݔݏ݋ܿ

B. 
2

3
ሺ1 െ ሻ1.5ݔݏ݋ܿ െ

2

5
ሺ1 െ  ሻ2.5ݔݏ݋ܿ

C. 
2

5
ሺ1 െ ሻ2.5ݔݏ݋ܿ െ

2

3
ሺ1 െ  ሻ1.5ݔݏ݋ܿ

D. 
4

5
ሺ1 െ ሻ2.5ݔݏ݋ܿ െ

4

3
ሺ1 െ  ሻ1.5ݔݏ݋ܿ

E. 
4

3
ሺ1 െ ሻ1.5ݔݏ݋ܿ ൅

4

5
ሺ1 െ  ሻ2.5ݔݏ݋ܿ

Question 4 
Given ݂ሺݔሻ ൌ tanିଵሺݔሻ , ݂ᇱሺݔሻ ൌ ݂ᇱᇱሺݔሻ when ݔ ൌ 

A. െ1	

B. െ
ଵ

ଶ
	

C. 0	

D. ଵ

ଶ
	

E. 1	

Question 5 

Let 
ݕ݀

ݔ݀
ൌ tanെ1ሺ2ݔሻ and ݕ ൌ ܿ when ݔ ൌ െ1. When ݔ ൌ െ2, the value of ݕ is closest to: 

A. ܿ ൅ 0.79	
B. 0.79 െ ܿ	
C. ܿ െ 0.79	
D. 0.79ܿ	
E. ௖

଴.଻ଽ
	

Question 6 
For the vectors ࢇ ൌ ࢏2 െ ࢐, ࢈ ൌ ࢏ ൅ 3࢐ and ࢉ ൌ ࢏4 െ 9࢐, which one of the following statements is false? 

A. ࢇ and ࢈ are independent. 
B. ࢈ and ࢉ are independent. 
C. ࢉ and ࢇ are independent. 
D. ࢈ ,ࢇ and ࢉ are independent. 

E. 
1

2
ࢉ ൅  .are dependent ࢇ and ࢈
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Question 7 

 

A slope field for a certain differential equation is shown above. The differential equation could be: 

A. 
ݕ݀

ݔ݀
ൌ

݇

ݔ
, where ݇ is a real constant. 

B. 
ݕ݀

ݔ݀
ൌ ݇ log݁  .where ݇ is a real constant ,ݔ

C. 
ݕ݀

ݔ݀
ൌ  .where ݇ is a real constant ,ݔ݇݁

D. 
ݕ݀

ݔ݀
ൌ  .where ݇ is a real constant ,3ݔ݇

E. 
ݕ݀

ݔ݀
ൌ  .where ݇ is a real constant ,2ݔ݇

Question 8 

The position of a moving particle is given by ࢘ሺݐሻ ൌ tanሺݐሻ ࢏ ൅
ଵ

ଶ
secଶሺݐሻ࢐ ൅ ࢑. 

At ݐ ൌ ଷగ

ସ
, the direction of the moving particle is given by: 

A. 2ሺ࢏ െ 2࢐ሻ 

B. – ࢏ ൅ ࢐ ൅ ࢑ 

C. √ଷ

ଷ
ሺ– ࢏ ൅ ࢐ ൅ ࢑ሻ	

D. √ଶ

ଶ
ሺ࢏ ൅ ࢐ሻ 

E. √ଷ

ଷ
ሺ࢏ ൅ ࢐ ൅ ࢑ሻ 
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Question 9 

 

The shaded region in the complex plane ԧ	could represent: 

A. ԧ	\	ሼݖ:െ
ଶగ

ଷ
൑ Argሺݖ െ ݅√3ሻ ൏ 0ሻሽ	

B. ԧ	\	ሼݖ:െ
ଶగ

ଷ
൏ Argሺݖ െ ݅√3ሻ ൏ 0ሻሽ	

C. ሼݖ: 0 ൑ Arg൫ݖ െ ݅√3൯ ൏ ሻሽߨ ∪ ሼݖ:െߨ ൑ Arg	ሺݖ െ ݅√3ሻ ൏ െ
ଶగ

ଷ
ሽ	

D. ሼݖ: 0 ൑ Argሺݖ െ ݅√3ሻ ൏ ሻሽߨ ∪ ሼݖ:െߨ ൑ Argሺݖ െ ݅√3ሻ ൏ െ
ଶగ

ଷ
ሽ	

E. ሼݖ: 0 ൑ Argሺݖ ൅ ݅√3ሻ ൏
ସగ

ଷ
ሽ 

Question 10 
The area bounded by the y-axis, the x-axis and ݕ ൌ 2 cosିଵሺ2ݔሻ	is: 

A. 4 
B. 3 
C. 2 
D. 1 
E. 0 

Question 11 

An anti-derivative of 
െ1ݔ2݁

൅1ݔ2݁
െ

൅1ݔ2݁

െ1ݔ2݁
 is: 

A. log݁ ቀ
൅1ݔ2݁

െ1ݔ2݁
ቁ 

B. log݁ ቀ
െ1ݔ2݁

൅1ݔ2݁
ቁ 

C. log݁ ቀ
ݔ2݁

െ1ݔ2݁
ቁ 

D. log݁ ቀ
ݔ2݁

൅1ݔ2݁
ቁ 

E. log݁ ቀ
ݔ4݁

െ1ݔ4݁
ቁ 

Region included 

Boundary included 

Boundary excluded 
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Question 12 

ܲሺݔ,  ሻ is a point on the ellipseݕ
2ݔ

2
൅ 2ݕ ൌ 1, and 

2ݔ

2
൅ ݕ ൌ ܿ. The maximum value of ܿ is: 

A. 1 

B. 
6

5
 

C. 
5

4
 

D. 
4

3
 

E. 
3

2
 

Question 13 
The volume of the solid revolving the curve ݕ ൌ log௘ሺെݔሻ where െ2 ൑ ݔ ൑ െ1 about the x-axis is given 
by: 

A. 2ߨ ׬ log௘ሺെݔሻ݀ݔ
ିଵ
ିଶ  

B. 2ߨ ׬ log௘ሺെݔሻ
ିଶ
ିଵ  ݔ݀

C. ߨ ׬ log௘ሺݔሻ2 ݔ݀
ଶ
ଵ  

D. ߨ ׬ ݁ଶ௫݀ݔଶ
ଵ  

E. ߨ ׬ ݁ିଶ௫݀ିݔଵ
ିଶ  

Question 14 

√െ1 equals: 

A. ݅ only 
B. െ݅ only 
C. െ݅ or ݅ 

D. ݅ହ only 
E. ݅ or ݅ହ 

Question 15 
Given ܽ ∈ ܴି, ܾ ∈ ܴା and ݖ ൌ ܽ െ ܾ݅,  :equals |ݖ|

A. |ܽ ൅ ܾ|	
B. |ܽ െ ܾ|	

C. √ܽଶ െ ܾଶ	

D. ඥሺܽ െ ܾሻଶ	

E. √ܽଶ ൅ ܾଶ	

Question 16 
The angle between vector ࢖ ൌ ࢏ܽ ൅ ܾ࢐ ൅ ܿ࢑	and the xz-plane is: 

A. tanିଵ ൬
௕

ඥ௖మା௔మ
൰ 

B. sinିଵ ൬
௕

ඥ௔మା௕మା௖మ
൰ 

C. tanିଵ ൬ ௕

ඥ௔మା௕మ
൰ 

D. tanିଵ ൬ ௕

ඥ௕మା௖మ
൰ 

E. sinିଵ ൬
௖

ඥ௔మା௕మା௖మ
൰ 
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Question 17 
,ࢇ ,࢈ ࢇ are non-zero vectors independent of each other. If ࢊ and ࢉ ൅ ࢉ	is perpendicular to ࢈ ൅  and ,ࢊ
࢈ ൅ ࢇ is perpendicular to	ࢉ ൅  :then ,ࢊ

A. ࢈ ൅ ࢉ is perpendicular to 	ࢊ െ  ࢇ
B. ࢈ െ ࢉ is perpendicular to 	ࢊ ൅  ࢇ
C. ࢈ ൅ ࢉ is perpendicular to 	ࢊ ൅  ࢇ
D. ࢈ െ ࢉ is perpendicular to 	ࢊ െ  ࢇ
E. ࢇ െ ࢈ ൅ ࢈ is perpendicular to 	ࢉ െ ࢉ ൅  ࢊ

Question 18 
The acceleration of a particle is given by ܽ ൌ െ2ሺݔ െ 3ሻଷ at displacement ݔ from the origin O. At 

ݔ ൌ 3 ൅ √2,	 its velocity is 0. Its minimum displacement from O and its maximum velocity are, 
respectively: 

A. 3, 2 

B. 3 ൅ √2, 2 

C. െ√2, 4 

D. √2, 2 

E. √3
3 , 4 

Question 19 
The momentum of a 0.2 kg particle changes from ሺ3࢏ െ ࢐ ൅ ࢑ሻ	kg	m	sെ1 to ሺ࢏ െ ࢑ሻ	kg	m	sെ1. The change 
of speed in m	sିଵ of the particle is closest to: 

A. 10	
B. െ10	
C. 15	
D. െ15	
E. 3	

Question 20 

 

The diagram above shows a 0.102 kg light globe suspended from the ceiling by a 1.2 m string and a 0.5 
m cord. The tension in the string is ௦ܶ	newtons and the tension in the cord is ௖ܶ newtons. The value of the 

ratio 
ݏܶ

ܶܿ
 is closest to: 

A. 2.4 
B. 3.8 
C. 1.08 
D. 0.92 
E. 0.42 

0.102 kg light globe

0.5 m cord

1.3 m 

1.2 m string 
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Question 21 
Given that ݖ ൌ ܽ ൅ ܾ݅, ܽ, ܾ ∈ Թ, ݖ ൅  :is equal to ̅ݖ

A. 0 
B. 2ܽ 
C. 2ܾ 
D. 2ܾ݅ 
E. 2ܽ ൅ 2ܾ݅ 

Question 22 
Geometrically, ݅ݖ represents: 

A. A reflection of ݖ in the x-axis 
B. A reflection of ݖ in the y-axis 
C. A reflection of ݖ in the line ݕ ൌ  ݔ
D. A rotation of ݖ by 90° clockwise around the origin 
E. A rotation of ݖ by 90° anticlockwise around the origin 
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Section B – Short-answer questions 

Instructions 
Answer all questions in the spaces provided. 
In all questions where a numerical answer is required an exact value must be given unless otherwise 
specified. 
In questions where more than one mark is available, appropriate working must be shown. 
Unless otherwise indicated, the diagrams in this book are not drawn to scale. 
Take the acceleration due to gravity to have magnitude ݃ m/s2, where ݃ ൌ 9.8. 

Questions 
Question 1 
A 1000 kg rocket has a constant forward thrust of 2500 newtons. It experiences air resistance at ݇ଶݒଶ 
newtons when travelling at ݒ m s-1, where ݇ is a constant. 

a. Label the forces on the rocket below. 

 

1 mark 
b.  

i. Write down the acceleration of the rocket in terms of ݇ and ݒ. 
 

1 mark

ii. Hence show that if at ݐ ൌ 0, ݒ ൌ ݒ ,0 ൌ ହ଴ሺఈିଵሻ

௞ሺఈାଵሻ
, where ߙ ൌ ݁

ೖ೟
భబ. 

 

 

 

 

 

 

 

	ݒ
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5 marks

iii. Show that ݇ ൌ ௘ିଵ

௘ାଵ
	 given ݒ ൌ 50 at ݐ ൌ ଵ଴

௞
. 

 

 

 

1 mark

c. Find ݐ to the nearest second when ݒ ൌ 50. 
 

 

1 mark

d. Find the speed ݒ௠, the maximum speed of the rocket. 
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1 mark



Unit 3 and 4 Specialist Mathematics: Exam 2  Engage Education Foundation 

Page 11 6.5 hour revision VCEseminars for just $52 – visit www.ee.org.au for more info. 

Question 2  
The following diagram shows a cross section of a small structure used for storing water. The structure is 
modelled by a solid of revolution around the y-axis. All lengths are in metres. 

 

 

a. Find the exact area of the shaded region. 
 

 

 

 

 

 

 

 

2 marks

x

y

0 5 6
0

3.5

ݕ ൌ
1
10

ଶݔ ൅ 1 
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b. Find the maximum amount of water the structure can hold. 
 

 

 

 

 

 

 

 

 

3 marks

Water is now filling the structure at a constant rate of గ
ସ
 m3 per minute. 

c. Find the average rate in mm per second at which the water level is rising. 
 

 

 

 

 

2 marks

d.  
i. When the structure is filled to a depth of ݄ m, express the volume of water ܸሺ݄ሻ m3 as a 

definite integral. 
 

 

 

1 mark
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ii. Hence find an expression for	ௗ௛
ௗ௧

 in terms of ݄. 

 

 

 

 

 

 

 

 

 

4 marks
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Question 3 

a. ࢠૠା૚

ା૚ࢠ
 can be expressed as a polynomial of ݖ, ܲሺݖሻ ൌ ଺ݖܣ ൅ ହݖܤ ൅ ସݖܥ ൅ ଷݖܦ ൅ ଶݖܧ ൅ ݖܨ ൅  Find .ܩ

the values ܨ,ܧ,ܦ,ܥ,ܤ,ܣ and ܩ. 
 

 

 

2 marks

b. Plot the roots ܲሺݖሻ ൌ 0 on the complex plane below. 

 

2 marks 
c. Express the roots of ܲሺݖሻ ൌ 0 in polar form. 

 

 

 

 

 

3 marks

Reሺݖሻ

Imሺݖሻ
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Question 4 
The coefficient of friction between a 2.5 kg mass and a plank is 0.7. Express your answers to 2 decimal 
places in the following questions. 

a. What is the force of friction in newtons if the object is at rest on a horizontal plank? 
 

 

 

1 mark

b. What is the force of friction if the plank is tilted, making a 30° angle with the horizontal? 
 

 

 

 

 

2 marks

The angle is now increased to 40°. 

c. Calculate the acceleration of the object down the plank. 
 

 

 

 

2 marks

d. If the object starts from rest 3.0 m from the lower end of the plank, calculate the momentum when 
the object reaches the lower end of the plank. 
 

 

 

2 marks
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Keeping the box on the 40° plank, a rope is attached to the object at an angle of 20° to the vertical. A 
student pulls the rope with a force of 20 newtons, as shown in the diagram below: 

 

e. Calculate the magnitude of the resultant force on the object. 
 

 

 

 

 

 

 

 

 

 

4 marks

f. Determine the direction of motion of the object (to the nearest degree, with 0° being up). Briefly 
describe the motion of the box. 
 

 

 

 

1 mark

20 newtons
20°

40°
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Question 5 
Consider a scalene triangle ABC. There exists a point O where OM and ON are the perpendicular 
bisectors of BC and AC respectively, and OP bisects AB. 

 

Let OA ൌ OB ൌ ,ࢇ and OC ൌ ࢈  .ࢉ

a. Express AC, BC and BA in terms of ࢈ ,ࢇ and ࢉ. 
 

 

 

2 marks

b. Express OM, ON and OP in terms of ࢈ ,ࢇ and ࢉ. 
 

 

 

2 marks

A

B

C

O

M

N

P

ࢇ

࢈

ࢉ
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c. Hence show that: 
i. |ࢇ| ൌ |࢈| ൌ  |ࢉ|

 

 

 

 

 

 

 

 

 

3 marks

ii. OP is perpendicular to BA 
 

 

 

 

1 mark
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d. Show that |ܥܣ|ଶ ൅ ଶ|ܥܤ| ൅ ଶ|ܣܤ| ൌ 2݀ଶሾ3 െ ሺcosߙ ൅ cosߚ ൅ cos ݀ ሻሿ, whereߛ ൌ |ࢇ| ൌ |࢈| ൌ  ,|ࢉ|
and ߚ ,ߙ and ߛ are angles of your choice. 
 

 

 

 

 

 

 

 

 

 

 

 

4 marks
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Question 6 

a. Use Euler’s method with a step size of 0.1 to find ݕሺ1.2ሻ if ௗ௬
ௗ௫
ൌ

ଶ௫ାଵ

௫ାଵ
, given that ݕሺ1ሻ ൌ 1. 

 

 

 

 

 

 

 

 

2 marks

b. Solve the differential equation given in part a to find the exact value of ݕሺ1.2ሻ. Give your answer in 
the form ݕ ൌ ܽ െ log௘ሺܾሻ, where ܽ, ܾ ∈ Թ. 
 

 

 

 

 

 

 

 

 

 

 

 

3 marks
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Formula sheet 

Mensuration 

area of a trapezium 
1
2
ሺܽ ൅ ܾሻ݄ 

curved surface area of a cylinder 2݄ݎߨ 

volume of a cylinder ݎߨଶ݄ 

volume of a cone 
1
3
 ଶ݄ݎߨ

volume of a pyramid 
1
3
 ݄ܣ

volume of a sphere 
4
3
 ଷݎߨ

area of a triangle 
1
2
ܾܿ sinܣ 

sine rule 
ܽ

sin ܣ
ൌ

ܾ
sinܤ

ൌ
ܿ

sin ܥ
 

cosine rule ܿଶ ൌ ܽଶ ൅ ܾଶ െ 2ܾܽ cosܥ 

Coordinate geometry 

ellipse 
ሺݔ െ ݄ሻଶ

ܽଶ
൅
ሺݕ െ ݇ሻଶ

ܾଶ
ൌ 1 hyperbola 

ሺݔ െ ݄ሻଶ

ܽଶ
െ
ሺݕ െ ݇ሻଶ

ܾଶ
ൌ 1 

Circular (trigonometric) functions 

cosଶሺݔሻ ൅ sinଶሺݔሻ ൌ 1  

1 ൅ tanଶሺݔሻ ൌ secଶሺݔሻ cotଶሺݔሻ ൅ 1 ൌ cosecଶሺݔሻ 

sinሺݔ ൅ ሻݕ ൌ sinሺݔሻ cosሺݕሻ ൅ cosሺݔሻ sinሺݕሻ sinሺݔ െ ሻݕ ൌ sinሺݔሻ cosሺݕሻ െ cosሺݔሻ sin	ሺݕሻ 

cosሺݔ ൅ ሻݕ ൌ cosሺݔሻ cosሺݕሻ െ sinሺݔሻ sinሺݕሻ cosሺݔ െ ሻݕ ൌ cosሺݔሻ cosሺݕሻ ൅ sinሺݔሻ sin	ሺݕሻ 

tanሺݔ ൅ ሻݕ ൌ
tanሺݔሻ ൅ tanሺݕሻ

1 െ tanሺݔሻ tanሺݕሻ
 tanሺݔ െ ሻݕ ൌ

tanሺݔሻ െ tanሺݕሻ

1 ൅ tanሺݔሻ tanሺݕሻ
 

cosሺ2ݔሻ ൌ cosଶሺݔሻ െ sinଶሺݔሻ ൌ 2 cosଶሺݔሻ െ 1 ൌ 1 െ 2 sinଶሺݔሻ 

sinሺ2ݔሻ ൌ 2 sinሺݔሻ cosሺݔሻ tanሺ2ݔሻ ൌ
2 tanሺݔሻ

1 െ tanଶሺݔሻ
 

 

function sinିଵ cosିଵ tanିଵ 	 
domain ሾെ1, 1ሿ ሾെ1, 1ሿ Թ 

range ቂെ
ߨ
2
.
ߨ
2
ቃ ሾ0, ሿ ቀെߨ

ߨ
2
,
ߨ
2
ቁ 
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Algebra (complex numbers) 

ݖ ൌ ݔ ൅ ݅ݕ ൌ ሺcosݎ ߠ ൅ ݅ sin ሻߠ ൌ ݎ cis ௡ݖ ߠ ൌ ௡ݎ cisሺ݊ߠሻ (de Moivre’s theorem) 

|ݖ| ൌ ඥݔଶ ൅ ଶݕ ൌ ߨെ ݎ ൏ Arg ݖ ൑  ߨ

ଶݖଵݖ ൌ ଶݎଵݎ cisሺߠଵ ൅  ଶሻߠ
ଵݖ
ଶݖ
ൌ
ଵݎ
ଶݎ
cisሺߠଵ െ  ଶሻߠ

Calculus 
݀
ݔ݀

ሺݔ௡ሻ ൌ ݔ௡݀ݔ௡ିଵ නݔ݊ ൌ
1

݊ ൅ 1
௡ାଵݔ ൅ ܿ, ݊ ് െ1 

݀
ݔ݀

ሺ݁௔௫ሻ ൌ ܽ݁௔௫ න݁௔௫݀ݔ ൌ
1
ܽ
݁௔௫ ൅ ܿ 

݀
ݔ݀

ሺlog௘ ሻݔ ൌ
1
ݔ

 න
1
ݔ
ݔ݀ ൌ log௘|ݔ| ൅ ܿ 

݀
ݔ݀

ሺsinሺܽݔሻሻ ൌ ܽ cosሺܽݔሻ නsinሺܽݔሻ ݔ݀ ൌ െ
1
ܽ
cosሺܽݔሻ ൅ ܿ 

݀
ݔ݀

ሺcosሺܽݔሻሻ ൌ െܽ sinሺܽݔሻ නcosሺܽݔሻ ݔ݀ ൌ
1
ܽ
sinሺܽݔሻ ൅ ܿ 

݀
ݔ݀

ሺtanሺܽݔሻሻ ൌ
ܽ

cosଶሺܽݔሻ
ൌ ܽ secଶሺܽݔሻ නsecଶሺܽݔሻ ݔ݀ ൌ

1
ܽ
tanሺܽݔሻ ൅ ܿ 

݀
ݔ݀

ሺsinିଵሺݔሻሻ ൌ
1

√1 െ ଶݔ
 න

1

√ܽଶ െ ଶݔ
ݔ݀ ൌ sinିଵ ቀ

ݔ
ܽ
ቁ ൅ ܿ, ܽ ൐ 0 

݀
ݔ݀

ሺcosିଵሺݔሻሻ ൌ െ
1

√1 െ ଶݔ
 න

െ1

√ܽଶ െ ଶݔ
ݔ݀ ൌ cosିଵ ቀ

ݔ
ܽ
ቁ ൅ ܿ, ܽ ൐ 0 

݀
ݔ݀

ሺtanିଵሺݔሻሻ ൌ
1

1 ൅ ଶݔ
 න

ܽ
ܽଶ ൅ ଶݔ

ݔ݀ ൌ tanିଵ ቀ
ݔ
ܽ
ቁ ൅ ܿ 

product rule 
݀
ݔ݀

ሺݒݑሻ ൌ ݑ
ݒ݀
ݔ݀

൅ ݒ
ݑ݀
ݔ݀

 

quotient rule ݀
ݔ݀

ቀ
ݑ
ݒ
ቁ ൌ

ቀݒ
ݑ݀
ݔ݀ െ ݑ

ݒ݀
ቁݔ݀

ଶݒ
 

chain rule 
ݕ݀
ݔ݀

ൌ
ݕ݀
ݑ݀

ݑ݀
ݔ݀

 

Euler’s method If ௗ௬
ௗ௫
ൌ ݂ሺݔሻ, ଴ݔ ൌ ܽ and ݕ଴ ൌ ܽ, then ݕ௡ାଵ ൌ ௡ݕ ൅ ݄݂ሺݔ௡ሻ 

acceleration ܽ ൌ
݀ଶݔ
ଶݐ݀

ൌ
ݒ݀
ݐ݀

ൌ ݒ
ݒ݀
ݔ݀

ൌ
݀
ݔ݀

൬
1
2
 ଶ൰ݒ

constant (uniform) acceleration ݒ ൌ ݑ ൅ ݏ ,ݐܽ ൌ ݐݑ ൅
ଵ

ଶ
ଶݒ ,ଶݐܽ ൌ ଶݑ ൅ ݏ ,ݏ2ܽ ൌ ଵ

ଶ
ሺݑ ൅  	ݐሻݒ
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Vectors in two and three dimensions 

࢘ ൌ ࢏ݔ ൅ ࢐ݕ ൅ ࢘ ࢑ݖ ൌ
݀࢘
ݐ݀

ൌ
ݔ݀
ݐ݀
࢏ ൅

ݕ݀
ݐ݀
࢐ ൅

ݖ݀
ݐ݀
࢑	

|࢘| ൌ ඥݔଶ ൅ ଶݕ ൅ ଶݖ ൌ .ଵ࢘ ݎ ࢘ଶ ൌ ଶݎଵݎ cos ߠ ൌ ଶݔଵݔ ൅ ଶݕଵݕ ൅  ଶݖଵݖ

Mechanics 

momentum ࢖ ൌ ݉࢜ 

equation of motion ࡾ ൌ  ࢇ݉

friction ܨ ൑  ܰߤ

 


