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Instructions e Working time — 2 hours
e Write using black pen

e Approved calculators may be used

e For Questions in Section Il, show relevant
mathematical reasoning and/or calculations

Total marks :  Section | — 7 marks (pages 2 — 7)
74
o Attempt Questions 1 —7

e Allow about 10 minutes for this section
Section Il = 67 marks (pages 8 — 25)

e Attempt Questions 8 — 27

e Allow about 1 hours and 50 minutes for this section



Section |

7 marks
Attempt Questions 1 -7
Allow about 10 minutes for this section.

1. The graph of a function y = f(x) is shown, below.

It has an asymptote aty = -2.5.
.\.

A
‘:

\ 4
Which statement correctly describes its domain and range.
A. Domain: [2,0) ; Range: [-3,-1]
B Domain: (-3,-1] ; Range: (2, »)
C. Domain: [2,x] ; Range: [-3,-1)
D Domain: (2,0) ; Range: (-3,-1]



2. Which statement best describes the solutions of the equation x2 — 4x —3 =0

They are both real
They are real and rational

They are real and not rational

o o w >

They are equal

) . 5m
What is the exact value of 2Sin 5 ?

A. V3
B. 1

C. -3
D. -1



4.

Which graph shows the curve y = log, (x)?

A

-

A




5. The graph below has a vertical asymptote at x = —4 and a horizontal asymptote at y = 0.

The curve crosses the y-axis aty = 2.

N
\

Which equation could describe the curve?

A. yzﬁ
B y:xz:
C. y:x%
D. yzxzj



6. Choose the most appropriate equation for the graph below.

¥

y=((x+1)>2x-23)
y=(x+1)?3@—x)
y=(x—1)%x-3)

y=(x-1*@-x

o o w >



7. The graph of y = g(x) is shown below.
.‘.

A

v = g(x)

0.5

A

|

/

For what values of x is g'(x) > 0
A.  (-05,6) U (9, m)

B (—=0.5,4.5) U (7.5,00)
C. (45, 7.5) U (10,)
D

(—o0,—-0.5) U (6, 9)
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Attempt Questions 8 - 27
Allow about 1 hour and 50 minutes for this section

Instructions e Answer the questions in the spaces provided. Sufficient spaces are
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e Your responses should include relevant mathematical reasoning and/or
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e Extra writing space is provided at the back of the booklet.
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Question 8 (2 marks)

cosx—cos3x

Simplify

sin3x

Question 9 (2 marks)

Differentiate the following:
@ )= 2x*-3x°+4.



Question 10 (3 marks)

@) Evaluate log, (2).

®)  simplify log, (%) +log, (Va?).

Question 11 (6 marks)

@ Find the value of e~17> correct to 3 significant figures

(b) If x= 522 , then express iwith a rational denominator.



(©  Find the value of y that solves (vB)" "~ = (64)*

Question 12 (2 marks)

22cm B 18 cm

The area of the above triangle is 99 cm?. Find all possible values of S.



Question 13 (5 marks)

Find 4y for the following:
dx

@  y=(Gx2+ D4

ORI o

(c) x2+43

-12 -



Question 14 (3 marks)

For the function f(x) = 2x2 — 3x, use the following formula

f(x+h)—f(x)
h )

flx) = lim
to find the derivative f'(x) from first principles.

-13-



Question 15 (1 mark)

(a) Draw a neat sketch of y = 3e*~ 1.

A

—
—

19
=
b
R

6

-14 -



Question 16 (3 marks)
A line passes through the points A(2,—5) and B(—1, 1) on the Cartesian plane.

@) Find the gradient of the line AB.

(b) Find the equation of the line which passes through A and is perpendicular to AB.

-15 -



Question 17 (4 marks)

(a) Use the product rule to find Z— where y = x3(3x — 2)°

-16 -



Question 18 (7 marks)

Sophie is breeding mice for a laboratory. The number of mice M she has after t months is given
by the equation:

(@)

(b)

(©)

(d)

M = 12 + 5t + 4t?

How many mice does she have initially?

Her parents have only allowed her to keep a maximum of 100 mice. After how many
months will she reach this number?

-17 -



Question 19 (2 marks)

Giventhat f(x) = 2x2 —x and g(x) = 2x — 3,

write an expression for f(g(x)).

Question 20 (4 marks)

(@  Solve the equation (1.035)* = 3.46 correct to 2 decimal places.

(b)  f(x) = e3*. Find the value of f'(2) correct to two decimal places.

-18 -



Question 21 (2 marks)

Solve |2x — 3| = 15.

Question 22 (3 marks)
A tangent is drawn to the curve y = x> — 3x2 — 60x, at the point where x = —2.

@ Find the gradient of this tangent.

(b) Find the equation of the normal to the curve through the same point.

-19 -



Question 23 (2 marks)

Draw a sketch of the circle with equation x? — 2x + y? + 6y + 6 = 0.

.1.
A
(S o
A
4 <+
3 -+
o R AN
o
| 1 1 1 L 1 1 1 L L 1 L X
I | 1 1 1 ] ] 1 1 ! ) 1 |
6 5 -4 3 2 1 1 2 3 R 5 6

|
>
1
1

-20 -



Question 24 (3 marks)

Solve the following equation for 0° < x < 360°:
3cot’x — 1=0

-21-



Question 25 (4 marks)
The diagram below shows the locations of four towns Q, R, Sand T.

T is due south of S and Q is due east of R.
The bearing of S from R is 058° and the bearing of Q from T is 328°.

@) Calculate the distance SQ, correct to the nearest km.

(b) Find the size of ZRSQ to the nearest degree, and hence give the bearing of Q from S.

-22-



Question 26 (4 marks)

A small business manufactures toy cars, which it sells for $80 each.

The graph below shows the line which represents the cost of manufacturing the toy cars in each
day’s production run.

There are fixed costs each day which amount to $200, and a cost associated with producing each
toy car. q

1700
1600
1500
1400
1300
1200
1100
1000 =
900 “Cost of manufacture

S0

Amount i Dollars

T(M)
60
SO0
400
00
200

100

. + 3 . - " ‘ 3 " + " + 1 + -
+ + T + + + + T + * + + T + +

5 10 15

v

(53

Number of Toys

@ What equation would describe the line shown?

(b) On the graph above, draw the line which would represent the income from sales of the
toy cars.

-23-



(o) How many toy cars would need to be manufactured in the day for the business to break 1
even?

(d) If 15 toy cars were made in a day, what profit (or loss) would the business make? 1

=24 -



Question 27 (5 marks)

The displacement from the origin ( x metres) of a particle travelling in a straight line at a time
(t seconds) is given by:
x = 3t* — 16t3 + 18t , where t > 0.

(a) Show that the velocity % = 0 at time t = 1 second.
(b) Find any other the time(s) when the particle is stationary.
(© Find the distance travelled by the particle in the first 2 seconds.

-25-
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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2021 Year 11 Final Examination

Mathematics Advanced
Mathematics Extension 1
Mathematics Extension 2

Measurement
Length

I=—0—><2)rr
360

Area

A= 2 X mr’
360

A= g(a - b)

Surface area

REFERENCE SHEET

Financial Mathematics

A= P(l + r)’l
Sequences and series
7;t=a+(n-l)(1

S,=5[2a+(n=1)d]="(a+1)

n

T = ar"™!
A = 27xr* + 27rh 4
all=r") alr"-1
A = 4nr® 5. ( )z ( ),r¢l
: l=r r=1
Volume
| § = ri<l
V=—Ah l=r
3
V= iJrr'1
3
Functions Logarithmic and Exponential Functions

—b +\b® - 4ac

2a

] ’.
For ax” + bx"+cx+d = 0:

a+ﬁ+7=-§

(.

af +ay+ Py = —
and affy = @

a
Relations

(.r - h)2 + (.\‘ - k)z =r

X _ . Jog.x
log.a'=x=a ™
log, x
log, x=
log,a

-29.-



Trigonometric Functions

sinA = ﬂ' cosA = ﬂ tanA = ﬂ',l
hyp hyp adj
1 .
A=—absimC
2 V2
.a _ .b _ 'C 45°
sinA  sinB sinC 1
c? = a® +b*=2abcosC
2,42 2
N o 18
2ab
[=r0
A =lr20
2

Trigonometric identities

secA=——-cosA#0
COsA
| X
cosecA =——, smnA#0
sin

COtA = (M sinA #0
sinA

2 o |
cos x4 sin"x=1

Compound angles
sin(A + B) = sinAcos B + cosAsin B
cos(A + B) = cos Acos B - sinAsin B

tanA + tan B

tan(A + B) = ———————
I-tanAtan B

If t=tani then sinA =

2 1+
COsA = =
-
14 t-
tanA =
=
| =1~

cosAcosB = %[cos(A — B) + cos(A + B)]
sinAsinB = —;—[cos(A - B)—cos(A + B)]
sinAcos B = %[sin(A + B) +sin(A — B)]
cosAsinB = —;—[sin(A + B) = sin(A - B)]
sin“nx = %( 1= cos 2nx)

|
cos*nx = ;(l + cos 2nx)

50

Statistical Analysis

x-u An outlier is a score

£ o3 less than Q, — 1.5 X IQR
or

more than Q, + 1.5 X IQR

Normal distribution

| | | | |

-3 =2 -1 0 |

(S E
-
(2]

* approximately 68% of scores have
z-scores between -1 and 1

* approximately 95% of scores have
z-scores between -2 and 2

» approximately 99.7% of scores have
z-scores between -3 and 3

E(X)=u

2

Var(X) = E[(X = u)] = E(X?) - u

Probability
P(AnB)=P(A)P(B)
P(A U B) = P(A) + P(B) - P(A " B)

P(A N B)

P(A|B) = P(B) -, P(B)#0

Continuous random variables

P(X Sr)=J Sf(x)dx

a

b

Pla<X<b)= J S(x)dx

a

Binomial distribution
P(X=r)="Cp'(1=-p)~"
X ~ Bin(n, p)
= P(X=x)

— (™, x(1_ =% . _

-(x pl=p)y =~ x=0,1,....n
E(X)=np
Var(X) = np(1-p)

-30 -



Differential Calculus

Function
y=f(x)"
y=uv

y= g(u) where u = f(t)

sl
v

y=sinf(x)
y=cos f(x)
y=tanf(x)
y= e/ %)
y=In/f(x)
y= a’®

y=log, f(x)

y=sin"" f(x)

y= cos™ f(x)

y= tan"f(x)

Derivative
A V)

dy dv  du
—=u—+tv

dx dx Z
dx du dx

v-d—“—uﬂ
dy _dx dx
dx v2

L= fw)cos /(x)

%:-f’(x)Sinf(-‘)
X

@ _ px)sect £(x)
dx

ﬂ TT S(x)
T S(x)e

dy _ f(x)
dx  f(x)

D _ (na) f(x)a’ ™
dx

dy _ /')
dx (Ina)f(x)

dy _ _ f(x)

ay. . S(x)

dx h_[f(x)]‘_’
&y _ S
dx 1+[f(,t)]2

Integral Calculus

|
n+l

Jf’(x)[f(x)]"dx =

where n# -1
S(x)sin f(x)dx ==cos f(x)+¢

-

S'(x)cos f(x)dx =sin f(x)+c

f'(x)sec? f(x)dx = tan f(x)+¢

~

f(x)e DVdx = e/ + ¢

([ £'(x)
J f(x)

dx =1In| f(x)|+c

[ a/(x)

f(x)a” Vdx =
Ina

+c

f(x)

; \faz —[f(.\')]2

J—f’(de = llan'li(x—)+ c
aA+[ff “

a

dx = sin"—ﬂx)+ IS

"
uj—‘ dx = uv— J'v-z—u-dx

X X

~b

S(x)dx

va

b=a
2n

=4

[F@+ £b)+2 £(x)+ -

where a =x, and b=x,

-31-

[f'(.t)]""I +c

+£(

“n=1
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Combinatorics

|
"P, __n
(n=r)!

()=

r " or(n=r)

By ny
(x+a)"=.t"+( )x" |a+---+( )x" fa" + .-

r

Vectors
|l = xi+3j| = Vo +?

u-y=|ul|v|cosd =xx, + 3y,.
where u = x,i+y, ]

and v = xyi +,

r=a+Aib

Complex Numbers

z=a+ib=r(cos@+isin8)

= re'?

[r(cos 6 + isin 0)]" = r"(cos n@ + isinnB)

= rneino
Mechanics
d’x _dv_ dv_ i(_'_‘z)
dr? dt  dx dx\2

x=acos(nt +a) + ¢
x=asinlnt +a) + ¢

i=-n*(x—c)

-32-
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/ Marks
Attempt Questions 1 -7
Allow about 10 minutes for this section.

1.  The graph of a function y = f{x) is shown, below.

It has an asymptote at y =-2.5.
y

(3,-1)

\

Which statement correctly describes its domain and range.
A Domain : [2, ) ; Range: [-3,-1]
B. Domain : (-3,-1] ; Range: (2,x)

C. Domain : (2, «] ; Range: [-3,-1)

Domain : (2, ) ; Range: (-3,-1]

2. Which statement best describes the solutions of the equation x% — 4x — 3 = 0

B They are real and rational

@ They are real and not rational

A They are both real
D. They are equal

. . 5w
What is the exact value of 2Sin ? ?
A. V3

Coa
-1

D.

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-841...
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4. Which graph shows the curve y = log, (x)?

A B.

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-841... 3/26
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5. The graph below has a vertical asymptote at x =—4 and a horizontal asymptote at y = 0.

The curve crosses the y-axis at y = 2.

Which equation could describe the curve?

@
h
e
S

E

x+4

8

¢ y=I
D 2
2
A

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-841... 4/26
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6. Choose the most appropriate equation for the graph below.

A y=(x+1%*x-3)
@ y=(x+1)?23—x)
C. y=&-1*x-3)

D. y=x-1)2036-x

7. The graph of v = g(x) is shown below.

N

¥ =glx)

1
o 05 4 TNs 9 |10 -

! /s« N 1

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-841... 5/26
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y

For what values of x is g'(x) > 0

@ (=0.5,6) U (9,%)
B.
C.
D

(-0.5,4.5) U (7.5,0)
(4.5, 7.5) U (10,0)

(—o,-0.5) U (6, 9)

bCQCﬁ\;‘éQ

Western Mathematics

2021 YEAR 11 FINAL
EXAMINATION

Class and Teacher

Mathematics Advanced

Student Number

Section Il Answer Booklet

Student Name

67 marks
Attempt Questions 8 - 27
Allow about 1 hour and 50 minutes for this section

Instructions e Answer the questions in the spaces provided. Sufficient spaces are
provided for typical responses.
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Extra writing space is provided at the back of the booklet.
If you use this space, clearly indicate which question you are answering.

Question 8 (2 marks)
cosx—cog®x 2

sin3x

Simplify

Question 9 (2 marks)

Differentiate the following:

(@) flx) = 2x* —3x3 + 4. 1
- L
Skﬂ—%:tﬁﬁ\% ..................................................
1

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-841...
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Question 10 (3 marks)

(a)

(b)

Evaluate log,(2).

Question 11 (6 marks)

(a)

(b)

-1.75

Find the value of e correct to 3 significant figures

S e 4 N

OneNote
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(c) Find the value of y that solves (@y_3 = (64)*Y 3

Question 12 (2 marks) 9\

22 cm B 18 cm

The area of the above triangle is 99 em?. Find all possible values of 5. 2

Sl -

Question 13 (5 marks)

Find Z—z for the following:

(a) y = (5x% + 1)*. 1
................................................. "l—“z""""
& Axvox (SN
............... T AR 2SR

N ronpes ‘ 2

‘L S
N 4 St S SO N—

\ \ \\,\. f/\ "Na-\"s’

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-841... 9/26
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................................................................................... oz....

=2 (oA (X A3)

.................................................... (= O

Question 14 (3 marks)

For the function f(x) = 2x? — 3x, use the following formula 3

fQeth)—f(x)

) = lim h ’

to find the derivative f'(x) from first principles.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA U T« WO S
: ..... Q\\m ........... &14_3@?\/\_\\\’?_X _%1_'%\4_111 ,\,%1

""""""""""""""""""""""""" W T IR
iﬁZiiIZiﬁiiifﬁiﬁiiIZiiiIii};ifﬁiii%\f&iﬁiiﬁiiiﬁfiik{_ff{;ﬁs;ﬁiﬁ;é;i;x\ﬁ,%—% - A
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-13-

Question 15 (1 mark)

(a) Draw a neat sketch of y = 3e*71. 1

IJ
=
19 =t
e
'
i
o

- 14 -
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Question 16 (3 marks)
A line passes through the points A(2,—5) and B(—1, 1) on the Cartesian plane.

(a) Find the gradient of the line AB. 1

(b) Find the equation of the line which passes through 4 and is perpendicular to 4B. 2

-15-

Question 17 (4 marks)

(a) Use the product rule to find Z—i’ where y = x3(3x — 2)° 2

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-84... 12/26
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d ............. :\60?

................... = %Df?—(%l_ajA(%m =

.................... = \ar =2 Chae -

-16 -

Question 18 (7 marks)

Sophie is breeding mice for a laboratory. The number of mice M she has after t months is given
by the equation:

M =12 + 5t + 4t?

(a) How many mice does she have initially?

(b)

Find the average rate of increase in her mouse population in the first six months.

=0 =19 = (o D= 1D+ UX3(0

N f 2 S SV S S DS SR S Ll L r a0

-~

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-84
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(i) I10W 1dsL 15 IEI populdlon 01 mice HICreasing diler 0O mons - Fa

(d) Her parents have only allowed her to keep a maximum of 100 mice. After how many 2
months will she reach this number?

Yo oy Jom o bxed

3
= 4f wortns

17 -

Question 19 (2 marks)

Given that f(x) = 2x? —x and g(x) = 2x — 3, 2

write an expression for f (g (x)).

Question 20 (4 marks) <'6_1_ - 1(0‘1,+ g\

(a)  Solve the equation (1.035)* = 3.46 correct to 2 decimal places. 2

(b)

https://moriahnsweduau-my.sharepoint.com/personal/eapfelbaum_moriah_nsw_edu_au/_layouts/15/Doc.aspx?sourcedoc={90f8f7a4-418d-4796-84... 14/26
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Question 21 (2 marks)

Solve |2x — 3| = 15.

Question 22 (3 marks)

A tangent is drawn to the curve y = x® — 3x% — 60x, at the point where x = —2.

(a) Find the gradient of this tangent.

(b) Find the equation of the normal to the curve through the same point. 2

-19 -
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Question 23 (2 marks)

Draw a sketch of the circle with equation x% — 2x + y? + 6y + 6 = 0.

ettt (A E A by AN =
LDLealre () Ql\@ ______ 3 ___________ A*

I
54

4 =

<} i 1 I } i I T
<t T T T T T T T
-6 -5 -4 3 2 4 3 6

-20 -

Question 24 (3 marks)

Solve the following equation for 0° < x < 360° :

3cot’x — 1=0

roll:L ..........................................................................
............... e
S o, We Wi Aol 3 ......................................................................
AAAAAAA TR =T Y W
re ... Q\(‘r\(<’~b© .............................................................
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................................... D B

P T 2R 1200 DA RCT

-21 -

T meses ey sesseasn

The diagram below shows the locations of four towns Q, R, Sand T.

A

—b

125 km

T'is due south of S and Q is due east of R.
The bearing of S from R is 058° and the bearing of Q from 7'is 328°.

(a) Calculate the distance SO, correct to the nearest km. 2

_________ e o
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(b) Find the size of ZRSQ to the nearest degree, and hence give the bearing of O from S. 2

Question 26 (4 marks)

A small business manufactures toy cars, which it sells for $80 each.

The graph below shows the line which represents the cost of manufacturing the toy cars in each
day’s production run.

There are fixed costs each day which amount to $200, and a cost associated with producing each
toy car.
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(a) What equation would describe the line shown? 1
—_ o — =
MV R 0= 0. T (A5
........ \S$=9. S ED A
(b) On the graph above, draw the line which would represent the income from sales of the 1
toy cars.
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(c) How many toy cars would need to be manufactured in the day for the business to break 1
even?
(d) If 15 toy cars were made in a day, what profit (or loss) would the business make? 1

e R X S oo

-24 -

Question 27 (5 marks)

The displacement from the origin ( x metres) of a particle travelling in a straight line at a time
(# seconds) 1s given by:

~oa PR ] . - A
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X = 3t~ — 16t~ + 18t , where t = U.

(a) Show that the velocity j—: = 0 at time ¢ = | second. 1

(b) Find any other the time(s) when the particle is stationary. 2
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Section IT Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section IT Extra writing space

If you use this space, clearly indicate which question you are answering.
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2021 Year 11 Final Examination

Mathematics Advanced
Mathematics Extension 1
Mathematics Extension 2

REFERENCE SHEET
Measurement Financial Mathematics
Length A= P(l + r)”
I= i X 27r
360
Sequences and series
Area
A=i><ﬂ'r2 T"=a+(n—l)a'
360
A:%(uh‘;) S,!=§[20+(n—l)d]=%(a+,’)
Surface area T = qr™-!
A =270 + 27rh
5 a(l—r") a(r"-l)
A =4mr Sn=l—=—|_r¢l
-7 r—
Volume
= Jrl<1
v=Lan § Il
3
V= i;'rr3
3
Functions Logarithmic and Exponential Functions
[12
= —b++b" —4ac log“a" =x= alngﬁx
2a
log,x
For ax® + bx’+ex +d = 0 log,x = lug;a
b
a*’ﬁ*‘}’——z x xlna
¢ a‘=e
afi+ay+pBr=-
and affy = —%
Relations
2 2
(x—h) +(y—k) =7
-29-
Trigonometric Functions Statistical Analysis
sinA = ﬂ, COSA = a—dj, tanA = m _x=u An outlier is a score
hyp hyp adj T, less than Q, = 1.5 x IQR
1 . or
= Er:bsmC NG) 45° : more than Q, + 1.5 X IQR
a_ _ b __c 4
sinA  sinB  sinC T Normal distribution
c? =a®+b®=2abcosC
2,322
cosC = 514-2# 30°
an
2 J3
1=r@
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A= %rzé? AOO I’l

Trigonometric identities

secA :L. cosA #0
cos A

cosecA = _l ,sinA#0
S
COtA = C?SA, sinA #0
sinA

cos’x + sin’x = 1
Compound angles

sin(A + B) = sinAcos B + cos Asin B
cos(A + B) = cosAcos B — sinAsin B

tan(A +B) - tdnA + tan B
—tanAtan B
If £=tamé then sinA =i
2 1+
1-1*
COsA =
1+
tanA = 2
-

cosAcosB = %[cos(/\ = B) +cos(A + B)]
sinAsin B = %[cos(/‘ = B) =cos(A + b‘)]
sinAcosB = %[sin(A + B) +sin(A — B)]
cosAsin B = %[sin(A +B) = sin(A - B)|
sin’nx = ]5(1 — cos 2nx)

1
cos’nx = E(l + cos 2nx)

OneNote

-3 =2 -1 0 1 2 3
+ approximately 68% of scores have
z-scores between -1 and 1
* approximately 95% of scores have
z-scores between -2 and 2
* approximately 99.7% of scores have
z-scores between -3 and 3

E(X)=u

Var(X) = E[(X - u)*] = E(X*) - i

Probability

P(An B)=P(A)P(B)

P(AUB) = P(A) + P(B) - P(ANB)

PACE) pigyso
P(B)

Continuous random variables

P(A|B) =

P(X Sr):J S(x)dx

a

b
P(a(X(b):j S(x)dx

a
Binomial distribution
P(X - r) - "Crpr(l _p)n—r
X ~ Bin(n, p)
= P(X=x)
=(”)p‘(1—p)""‘ x=0,1 n
E(X) = np
Var(X) = np(1-p)

-30-

Differential Calculus

Function Derivative
y= f(x) b O]
dx
u’y dv du
y=uv
dx dx dx
dy dy du
= g h =
vy = g(u) where u= f(x) i du I
du  dv
V———
_u ﬂ _ dx dx
y dx v?
: dy ,
y =sin #(x) d—=f(x)505f(-")
X
dy , .
y=cosf(x) —===/"(x)sin f(x)
dx
d "
y = tan f(x) Lo Fx)sec? £(x)
dx
y= e/ % (x)e/ @

Integral Calculus

J’f’(x)[f(x)]"dx - ﬁ[,f(.t)]nﬂ +e

where n# -1

S(x)sin f(x)dx ==cos f(x)+¢

S(x)cos f(x)dx = sin f(x)+

Falt x)ef(“}dx—ef(‘)+c

tIx—In|f x)|+e

J’f' x)sec” F(x)dx = tan f(x)+

Fx)a" Oy = E
Ina

+e
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y=Inf(x) % B f’((;))
y= al ) ? = (Inﬂ).f’(")“ﬂx)
x
o b
y=log, f(x) dx  (Ina)f(x)
o dy_ S
y=sin™" f(x) dx =[/(x)]
. dy S(x)
y=cos™ f(x) ax
& -
y=tan™ f(x) 2L

dx 1+ [f(0f

OneNote

’(t sin"f(x)‘r
a

“ﬂdx =uv—- vd—“dx
dx dx

L ['(f(x =
I
[

-a
2n

{r@+ @2 )+ £(5,0)])

where a=x, and b =x,

-3]-

Combinatorics

n!

(n=r)t
(r):’rc’:m

IIP -

n\ pe ny -
(:c+a)"=x"+(])x" ]a+---+( )x" 'a"+ - +a

r

Vectors
|ul=[xi+yj] =+

u-y=|ul|y|cosb=xx, + 3y,
where i =x,i+yJ

and v=Xi +y,]

r=a+aib

Complex Numbers

z=a+ib=r(cosf + ising)
=re'?
[r(coss’ + isin 6)]" =r"(cosn@ + isinnd)

— rnemﬂ

Mechanics

dx_dv_ dv_ d(l z]
d? di dx dx\2
x=acos(nt+a)+c
x=asin(nt +a) +c

i=-n*(x-c)
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