USING DERIVE
1. CURVE SKETCHING

* Derive 5 - [Algebra 1 E:\curve sketching.dfw] =12

Eile Edit Insert Author Simplify Solve Calculus Declare | Options  Window  Help ;Iilﬂ|

DEES $BBX HOwfE =» &% ma J T |+ %|[? |

Stepl: Define the function HINT: Shortcut to B
3 2 i

Bi OO i 4 - 7 Ex + 6 SOLVE > Expression

Step 2: ¥—intercepts - solwve fix)=0.
Highlight fix). sclverExpressicn(Real). Click ”SOLVE” button. “v" in DERIVE means “or”.

#2: SOLVE(f{x). x. Real)
3

#3: Xx=—w~vx=2vx=-1
4

Step 3: Y-intercepts - x=0. Type f£(0), then [Enter] then [=] tcolbar icon. Answer is y=6.
4= £{8)
#i5: 6
Step 4: Staticnary points — £’ (x)=0. Type f’[x)=0. Then Solwve»Expression(Real). Click “50OLVE".
6= f'{x) = @
#7:  SOLUE(f’{x} = B. x. Real)
? J189 J189 ?

#8: X = — - VX = +

12 12 12 12

Click the approximate buotton to get a rational answer

#9: » = 1.453358875% « x = —-B.28B669220%0

Step 5 y—value of Staticnary points.
Type £(1.453358875) then [Enter] then [approximate]. Repeat for f£(-0.2866922090).Use copy/paste.

Ha:  £(1.453358875)

#11: —-3.773117636

#12: f£{-B.28669220%)

#13: b 763858377 =
Label all points on the graph

* Derive 5 1= x|

File Edit Insert Author Simplify Solve Caloulus Declare Options Window Help

DEHE & BRX

B el =~ Q%|mo § S|4 % |2 |

M [=] 3} | 3 Algebra 1 E:curve sketching.dfw N [m] 3]
y[° |
(-0.29,6.76) Step 3: Y-intercepts - x=0. Type f(0), then
[Enter] then [=] toolbar icon. Answer is y=6.
#5: 6
+ Step 4: Statiocnary peoints — £7({x)=0. Type
4 . . . | £7(x)=0. Then Solve»Expression({Real). Click
"SOLVE"™,
fi6: f'{x) = 8
2 . . . | #?= SOLVE(f’'{x} = B, x, Real}
? J189 J189 ?
#e: X = — - v X = +
12 12 12 12
X
" -y >y 3741 3 Click the appreximate button to get a raticnal
answer
#9: ¥ = 1.453358875 « x = -B.2866922890
-2 ’ ’ | 8tep 5 w—wvalue of Staticnary points.
Type f(1.453358875) then [Enter] then
[approximate]. Repeat for f(-0.2866922090). Use
copy/paste.
~4 [1:45,-3.77)
#1@: £¢1.453358875) —
f#11: —3.773117636
- #12: f(-B.286692289)
#13: 6.763858377
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USING DERIVE

2. ABSOLUTE VALUE FUNCTION

* Derive 5 ;Iilél
File Edit Insert Author Simplify Solve Calculus Declare Options Window Help
D E&|sBRx |[BRek]=~aiylns F o0+ 4|2 |

_lo| x| 1o/ x|

For the abscolute value, type:
f(x):=abs(x*2-4) [Enter]

#1: f(x) = |x —'-l|

The absolute wvalue function reflects
the negative values of f£(x) in the
xXx—axis.

“ vo= 2 ® 2 () 1= ABS(}"2 - 4)

U] p|x|slel|n|ef | e|r|n|v|e|o|n|o|o||v|o|x|+|af

0 R o R s B
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USING DERIVE

3. TRIGONOMETRY

(a) Solving Trig equations in either radians or degrees

' Derive 5 _18] x|

JJ File Edit Insert Author Simplify Solve Calculus Declare Options window Help

[D=a8|é BB X |F T =~ at|mos [ 20|+ %2

;IEIEI mnlgehraz trig.dfw ;IEI_I
RADIANS & DEGREES SOLVING TRIG EQUATIONS T
The factory default setting is in radians, Derive gives 3 solutions over -T S x = N
To change between radians and degrees, Examples 1:

find x if sin 2x = 43/2, - £ x =1
DECLARE » Simplification Settings
Change the "angular unit" in the dialog box Stell 1: TYIJE sin (2!:) =J3/ 2 [Enter]

Step 2:S0LVE » Expression(Algebraic &
Simplification Settings il Re a.'I.)

Tranzformation Direction

J3
ExponentiaI:IAuto 'l Trigonometry:IAuto 'I h: SING2-x) = )

Logarithm: | At *| Tri Powers:IA I I
gaitmfato x| g Ho #2:  SOLUE|[SIN(2 x) =

Angular urit: | Fadiarn 'l #i:
Degres
Precision . .
Use a uhit cirele to see that the fourth

Made: IExact j Digits:lm j colutionis —5%/6

Branch:IPrincipaI - Example 2:

find x if sin 2x = 43/2, 0 £ x 2 21
Ok, I Cancel | Reset

Use a unit circle to see that
-5n/6 = IN/6 and -2n/3 = 4n/3

Solutions are N/6, W/3, /6, 4N/3

e

Press F1 for Help | |

JJ«=;%X|

W M O e 1 e 5 T S
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USING DERIVE

(b) Simplifying & Expanding Trig expressions (Double angle formulas)

' Derive 5 =18
“ File Edit Insert Author Simplfy Solve Caloulos Declare Opbions  Window  Help ‘
DEEE | s BRX |HOmE|=~»a%ms |l 21|+%|2

P[] 3| | 28 algebra 2 trigz.diw =10l |

EXPANDING & COLLECTING
(simplifying)

Set DERIVE to either EXPAND or COLLECT
terms in a trig expression

DECLARE » Simplification Settings

Select the setting in “TRIGONOMETRY”

Simplification Settings

Transformation Direction

Exponential:lf-‘«uto Vl Trigatometry: | E xpand 'I
Auta
Logarithm:lhuto vl Trig Pawwers:| Collect

Angular unit: IHadian 'l

Precision
Mode:[Frect  ¥|  Digis:[i0 =
Branch: I Principal v l
0K, I Cancel | Reset |

Example 1, Expand
(a) cos 20

(b) sin(x + y)
STEP 1:DECLARE >»Simplification >Trig >Expand

Hi:
STEP 2:cos(2) [Enter][=]. sin(x+y){Enter][=]

Trigonometry := Expand

#H2: COS{2-0)
2
#3: 2-C08¢(0) -1
#4:  SIN(x + y)
H5: COS{x)-SIN(y) + SIN(x}-COS(y)

Example 2, Simplify (collect)
(a) 2cos@ sind
(b) cos x cos y - sin x sin y
STEP 1:DECLARE >Simplification »IFrig »Collect

f6:
STEP 2: 2c0s(0)sin(®) [Enter]f=]. eto.
#?:

Trigonometry := Collect

2-C0S(0} -SIN¢OY

He: SIN(2 -9)
#9:  COS(x} -COS{y) — SIN{x} SIN(y)
ia: COS(x + y)

When finished, return to "TRIGONCMETRY »Auto”

Prezsz F1 for Help

=

R M T A

IR REE R E N R R
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USING DERIVE

4. Exponentials
NOTE: e #is entered as é*(-2x) in DERIVE

(a) Simplifying (b) Solving indicial equations
62—X % 2X
—
Example: Simplify 37 Example: Solve to 3 decimal places
4e*+6e™-11=0

* Detive 5 -8 x|

JJ File Edit Insert Author Simplify Solve Calculus Declare Options Window Help

D8 s B@ex

FI el [=» &% ma | ST |+ & |2

%@ Algebra 2 Simplify indices.dfw =1al x| =lal x|
SIMPLIFYING INDICES SOLVING INDICIAYL EQUATIONS
Example: Simplify Example: Solve to 3 decimal places
de* + 6= - 11 = 0
62-xx2x
X Step 1: 46" (x)+68"(-x)-11=0 [Enter]
(6" (2-%)#2"(x))/(3*(1-x)) [Enter] [=] s
g #1: 4@ +62 -11=0
2 - % % Step 2: SOLVE »Expression (Algebraic, Real)
6 -2
1. X —-X
) 1 - % #2: SOLUE(4-¢ +6-28 - 11 =0, x, Real)
3 3
42 12 #3: x = LN T v~ X = LN(2)

The expression simplifies to 12
P mpl To get an approx, answer, click [=]

B4 . x = -0.2876820724 + x = 0.6931471805

Answer: x = -0,288 or x = 0,693 |

|| v||e[¢|n[o|+|«|>|u|v|2|o[n]o|c| x| n|e|x| #l LYo 8 B I I
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USING DERIVE

5. Logarithms

(b) Solving log equations

NOTE: logsx is entered as log(x,3) in DERIVE
logex is entered as In(x) in DERIVE, or as log(x,é)
(a) Simplifying
Example: Simplify Example:

logy (X—2)3 - logs(x-2)

Solve

loge (x+1)-1loge(2x-1)=10g.5

* Derive 5 =18l
JJ File Edit Insert Author Simplify Solve Caloulus Declare Options Window Help
[pEa8|s®ex |F T =~a%|mas [ 20|+%[2 |

B Algebra 1 log simplify.dfw =10l x| I =] B

Example:
Simplify 3leg:? + logz7> - logz7¢

Type
31log(7,2)+log(743,2)-1log(746,2)
Then [Enter] [=]

3 6

B1: 3-LOG(T, 2) + LOG(T , 2) - LOG(T , 2)

H2: 0

The expression simplifies to }zero

Example: Find x such that
loge(x+l)-loge(2x-1) = loge5

Step 1:

Type
In(x+1)-1n(2x-1)=1n(5)
Then [Enter]

#1: LN(x + 1) - LN(2-x - 1) = LN(3)

Step 2: SOLVE »Expression (Algebraic, Real)
#2:  SOLUE(LN(x + 1) - LN(2-x - 1) = LN(5),

%, Real)

#3: X

Press F1 for Help

[v==7%]

lla|p|v|6|e|t|n|o|+|«|>]ulv[t[o|x|o]s||o|e|x| #|of

L T T T
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USING DERIVE

6. Inverse functions

e Find the inverse function of g(x) = - (x + 3).

JJ File Edit Insert Author Simplify Solve Calculus Declare Options window Help

=121 x|

|DEE&|s@mrx

Pl ealill|= # @ % |lm o J ZI0 |+ X |2

B8 2D-plot 1:1

4

=101 x|

-3

g Algebra 1 inverse 1.dfw

=10] x|

Step 1: Define the function.
Type gfx) :=- =fx + 3) [Enter]

#: g(x) 1= — J(x + 3)
Step 2: Type  INVERSE(g(x), x) [Enter] [=]

#2:  INUERSE(g{x). x}

2
#3: IF{x £ B, x - 3}

The answer in #3 means

gltx)=x? - 3, and the domain is x ¢ &,

Alternative METHOD: Swapping x and ¥
If ¥ = gix), then the Inverse functiocn is
®x = gly). Solve for y to get _f"T(X)

Ha:  x = gy
#5:  SOLVE{x = g{y). y. Real}

2
#6: vy =IF{x £ B8, x - 3

glf)=x" - 3, and the domain is x ¢ &,

Example:

Restricted Domain

e Find the inverse function of f(x) = x*- 1, domain x > 0
e Draw graphs of f(x), f™(x) and y = x, on the same set of axes

©2004 Frank Moya
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USING DERIVE
e REIES

File Edit Insert Author Simplify Solve Calculus Declare Options window Help |

Db”ﬂéwﬁx ETET:“-:[EEEH: % @15u3|1jma I zn|+x|?

10l 10
Y Step 1: Define the function.
v = £(x Type fix) =x*2-1 [Enter].
3 . | 2
#1: F(xd == x -1
Step 2: to graph f{x) =x’- 1, domain x > 0
+ 2

Type if(x > 0,f({x)) and graph#2
#2:  IF{(x 2 B, £(x}}

y = £-1(x) : : || step 3: Inverse(f(x),x) [Enter][=]
to find fifv)

4 -3 -2 -1 2 3 41| #3:= INUERSE(f (x). x}
#4: J(x + 13
i : : : : : Al |Alternative METHOD: Swapplng x and v

If vy = fix), then the Inverse function is
x = f£ly). selve for y te get fIfxh

#5: x = £y}
#6:  SOLUE{x = £{y}. y)
wo: y= - N 1y vy = (x v 1)

Since x»0, we want v = yI(x + 1).

7. Tangents & Normals
Method 1: Using y—y1 =m(X —Xy)
EXAMPLE
Find the equations of the tangent and normal to f(x

=0.2x*-4atx=1

NEIES
File Edit Insert Author Simplify Solve Calculus Declare Options  Window Help |
DEES| % BBX |[FDeakd| =~ o | 50|+ %[2

R i
[Equation of TANGENT atx=1, m=7() | | | [Equation of NORMAL atx=1, m = -1/("(1)) |
#1: fF{x) == B.2'X2 -4 #1: fF{x) == B.Z'Xz -4

¥ =31 =mx - x1), with x1= 1, becomes ¥ - 1) =" (1)(x - 1) ¥ - ¥1=mex-x1), with x1=1, becomes ¥ - f{1) = -1/{F" (1)) - 1)

#2: y - £y = £2{1)(x - 1) A

Solve for v to get the eguation of TANGENT Solve for y to get the equation of NORMAL

1
#3: SOLVE(y - £{1) = £'{1)-{x — 1}, y,. Real) #3: SOLVE |y — £{1) = -{x — 1}, vy, Real
£ (1}
2-%x — 21
#4: y - - " 25-x — 63
5 f#4: y=——

i8

Toe get the decimal coefficients, click [%]
To get the decimal ceoefficients, click [%]
#s: y = B.2 {2 x - 213

Method 2: Using TANGENT(f(x),x,1) and
PERPENDICULAR(f(x),x,1)

Find the equations of the tangent and normal to f(x) = 0.2x* —4 at x = 1

y =8.1-{25-x — 63)

©2004 Frank Moya Page 8 Frankston High School, Victoria



USING DERIVE

' Derive 5 _18] x|
File Edit Insert Set Options MWindow Help
DSES 8|+ Xl fR[d 0 o]kt o |m
_____ — =10/ x]
Find the equation of the tangent at x =1
Step 1: Define £(x):=0,2x%2-4
: 6
2 5 ¥ ]
#1:  f(x) := 0.2°x -4 ormal =-2.3x - 1.3
4
Step 2: Tangent(f(x),x,1) [Enter][=]or[~]
#2: TANGENT(F(x), x, 1)
2
"
2-x - 21
#3:
5 x
4
#Y . 0.4-x - 4.2

To find equation of normal at x = 1
Step 3:PERPENDICULAR(E(x), x, 1) [Enter][=]

#5:  PERPENDICULAR(F(x), x., 1)

25-x + 13
#6: -—
10

i T - 2.5 x-1.3

NOTE: The equation of the tangent must NOT be written as: 0.4 X —4.2.
The equation MUST be written as: y = 0.4 X — 4.2
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USING DERIVE
8. Integration

(@) Indefinite integral

Find I (% +3 cosgjdx

(b) Definite integral
1

I

X
Evaluate J X

+3 cos—jdx
2

* Derive 5 ;Iilil
File Edit Insert Author Simplify Solve Calculus Declare Options window Help |
D W& |t mRx |[BRE|=~auw|ns f 20|+ %][? |
A= [ | 7] Algebra 1 =181 x|
Step 1: Define £(x):=(1/x)+3cos(x/2) Al
INDEFINITE INTEGRAL
Step 1: Define £(x):=(1/x)+3cos(x/2) [Enter] 1 X
#1: {89 = — + 3-cos|—
1 b %
#1: f(x) := — + 3:COS|—
X 2 Step 2: Highlight £(x) and click [ []
/ Calculus Integrate #1° x|
Step 2: Highlight £(x) and click [ [] - et e
Varisble: Iﬁ — ntegral efinite integral
X " Defirite Upper Limit: I
Vs m [ ] Defrie rtegal Chf(v)OSC . = |ndefinite Lawer Limnit: |1
(" Defnte [F “Definite _ ?
= indelinie II— Upper =T N definite integral————————————————————
Choose / Lower=1 Constart: @
“Indefinite” m"‘“"'*
Enter oK I Simplify I Cancel I
“Constant”
o | Simpliy | | n
J‘ #2: I F(x) dx
f(x) dx 1
1
#3: LN(x) + 6-SIN #3: LN(n) - 6-SIN|—]| + &
2 —
Pressz F1 for Help |User | ’_
Tv=2#~ %]
JJJJJJJJﬂﬂﬂJJJJJJJ/ﬂﬂﬂJJJJ || ] o] =]~ ] = <] ] ] =] 2 2]

Further Notes on Indefinite Integral

1
(1) #3 (left window) gives the fexact answer to J‘(;

X :
+3COS§)C|X = logex + 6sin(x/2) + ¢

(2) You can set the “constant of integration” as C, 0, or any other value.

Further Notes on Definite Integral

T

(3) #3 (right window) gives the exact answer to J.
1

1 X
;+3cos§ 0X = log,r + Bsin(1/2) + 6.

(4) To obtain a rational (decimal) approximation, highlight #3 and click [=].

©2004 Frank Moya Page 10
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USING DERIVE
USING DERIVE : 9. Signed region

; — 3 2 .
(a) Draw the graph of the region bounded by f(X) = x” + 2x° — X — 2 and the x-axis.
Derive 5 ==l |
File Edit Insert Author Simplfy Solve Caloculus Declare Options Window  Help ‘
DERE| 2B X (O mE|=2a%|[wa I 20|+ %|2
T A || 20-plot 1:1

3 2
#1: F(x) = x +2'x -x-2

Step 2: Find the x-intercept: solve £(x)=
o]

#2: f(x) =0

#3: SOLUE(f(x) = 8, x, Real)

#4: X =-2vx=-1vx=1

The intercepts range from -2 to 1, so
plot region:Plotint(f(x),x,-2,1) [Enter[=]

#5: PlotInt(f(x), =, -2, 1)
[3 2 3 2
H6: X + 2'x =x=2,y<x +2'x =-x-=

2A0<CYya-2<sx<1, x +2'x -Xx

—2(L_,|Al_.|<lil,\—2£><$1]

Do a 2-D plot of #6

K}

V27 2]

U i e o = 7 e e o e T e P s e s s = e e 0 4 e

(b) Area of signed region
Find the area of the region bounded by f(x) = x> + 2x* — X — 2 and the x-axis.

-1 1
NOTE: From the graph, Area = JA f (x)dx —_[ f (x)dx
2 -1

Derive 5 - [Algebra 2] == %]
Eile Edit Insert Author Simplify Solve Calculus Declare Options Window Help = E|1|‘

D E &Y Bax |[FFek=~asliogd 20+ £(? |
3 2 =l
#1: [H8B] = x +2x -x-2

Step 2: Highlight £(x), click []] and enter the integrals

Calculus Integrate #1' -5 x|
Variable: Im Integral ~ Definite integral—————————————————— Set the upper
&+ Definite Upper Limit: -1 ‘ 1 and lower
© Indefirite Lower Limit: |—2 limits

~ Indefiite integral

Constant: |@

ok | Simplify I Cancel |

-1 1

H#2: ,[ f(x) dx - ,[ f(x) dx

Step 3: Click [=] to obtain exact answer, Click [~]for the decimal approximation

37
#3: —_
12
HY: 3.083333333 :l
Press F1 for Help [User ]
“\/ =2 ® g [FOo = "3 + 2072 - x - 2
0] I e T I [ 1] €] =] =] 2] 2] =] <] <] ] =] > 0] 2] 2] 2] ) =]

i#listart H i & ”H {312 CAS taskbook | Eusing DERIVE - Microso...| [ @y Derive 5 - [algebra 2] [_98% hdF [SHLGEE S NEIS 700
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USING DERIVE
(c)Area between two curves

b
NOTE: Area = J [f(x)—g(x)]dx, if f(X) > g(X) in the interval [a,b]

a

Example

Find the area of the region bounded by f(x) = x + 1 and g(x) = x°
Find the

Derive 5

ey
File Edit Insert Author Simplfy Solve Calculus Declars Options Window Help g gt 30 . J‘
DedS| b BRX|FRAeaE| =~ &% J 210 ‘4DDHE‘§‘%>E‘ T
=101 x| vt ! /
;I \\ ’/’ //
#1: flx) := x + 1 \ ., ’/'/
2 ! s
#2:  g(x) :=x -1 /
L g
Step 2: Find the points of intersection \\\ ; /
SOLVE »>System, y=x+l1 and y=x"2-1 in dJ.alog' 4 V4 //
box pmrm—— § / o
. s
1| [yt / \
z| "2t 1 ) N A ) 3 ¢
/ \'\_\ //
Solution Variables /
S
e
e :
S
//
ok | Sohve | Cancel | /
- -
#3: SOLUE(|ly =x+ 1, y=x - 1], [x, yl)
4
#Y . = IECvnss:l.ﬂiﬂdﬂ,lmdlﬂﬁ Cenler:,0 Suale: 111
J v=in k]
=2 08 e o e [l x5l R R R R RRHEER

ﬂ“ﬁ@ll | etk | Bt ot [Qones-iouts h?)%@!@Nﬂ%ﬂ LB
1]

R R e Yt |

1 A S P e

Detive 5 - [Algebra 3 Area between.dfw]

points of mtersectlon (From #4 below Xx=-1,x= 2)

=2 x|
Elle Edit Insert Author Simplify Solve Caloulus Declare Options wWindow Help -|5||5||
DeHE| i Eex|[FE k=~ akns 120+ x|?|
Step 3: Type £(x) - g(x) [Enter] =
#5: Fi(x) - g(x)
Step 4: With #5 highlighted, click [ []
Choose DEFINITE integral and enter upper and lower limits
Calculus Integrate - Area between.dfw #5 x|
. Integral Definite integral
Wariable: [x vl
' Definite Upper Limit: [2
" Indefirite Lower Limit: (—1
Indefinite integral ————————————————
’7 Canstant: (@
ok | Sirplty | Cancel |
2
#6: _[ (f(x) - g(x)) dx
Area between is
9 -
4. 2 9/2 or 4.5 sq units
2
H8: 4.5 —
|User |;
” v =2 & x|

U=l Bl ¥|5|<| |l o] ||| ] v| 2| o| x| o] o] <] u] o] x| #] o]

[ U0 € =] =] 2] 2] =] <] <] ] =] > 0] 2] 2 2] x] =]
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USING DERIVE

USING DERIVE
10. Binomial Distribution

n
Binomial coefficients, CX , evaluated in DERIVE with " comb(n,x)

o Pr(X =x)="C,p*(1-p)"™ evaluated in DERIVE with " binomial_density(x,n,p) "

o Pr(X £@), evaluated in DERIVE with > binomial _density(x,n, p)

x=0

o Pr(X =Q) evaluated in DERIVE with > binomial _density(x,n, p)

X=a

b

o Pr(a< X <Db) evaluated in DERIVE with > binomial _density(x,n, p)
Example:
Jo rolls a die 4 times (n = 4). She defines “success” as rolling an even number (p = 0.5).
The random variable, X, denotes “rolling an even number”.

(a) What is the probability of rolling exactly 2 even numbers ( Pr(X = 2))?

(b) What is the probability of rolling no more than 2 even numbers ( Pr(X < 2))?

(c) What is the probability of rolling at least 3 even numbers ( Pr(X > 3))

(d) What is the probability of rolling between 1 and 3 even numbers (Pr(1 < X < 3))

& Algebra 1 Binomial.dfv

Jo rolls a die 4 times (h = 4. “Success” 15 rolling an even mumber (p = 050,
(a) "W hat 15 the probabiity of rolling exactly 2 ewven numbers ( Pr(X = 217

#i:- BIMOMIAL_DENSITY (2, 4. 8.5}
H2:- a.3v5

(B hat 15 the probability of rolling no more thatn 2 even numbers Pr3l <20
H3: BIMOMIAL_DENSITY (x. 4. B8.5)»

With #3 highlighted, <click "2 "button.
Enter "Lower limit =0, “Upper limit =2

4 BIMOMIAL_DENSITY (x,. 4. 8.5}

|| BB
=

#s5: A.6R7S

(c)"What is the probabdity of relling at least 3 ewven numbers { Pr3 =30
Copy and paste #4, but change the lirmits to " 2,34 "

4
HE = E BINHOMIAL_DEHSITY({x. 4. 8.5}

»x=3
ne: Aa.3125%

“What 15 the probability of rolling between 1 and 2 even numbers { Pril= X =350
Copy and paste #&1, but change the lirmits te "=, 1,2 "

3
H8: = BINOMIAL_DENSITY (. <. B.5}

»x=1

He: A.8Y5

©2004 Frank Moya Page 13 Frankston High School, Victoria



USING DERIVE

USING DERIVE
11. Hypergeometric Distribution

n
e Binomial coefficients, an = (XJ , evaluated in DERIVE with " comb(n,x)

o)
e Pr(X=X)= $, evaluated in DERIVE with hypergeometric_density(x,n,D,N)

N
n
o Pr(X <£@),evaluated in DERIVE with > hypergeometric _density(x,n,D,N)

x=0

o PI’(X 2 a) evaluated in DERIVE with Zhypergeometric_density(x,n,D,N)

X=a

b
o Pl‘(a <X< b) evaluated in DERIVE with Zhypergeometric_density(x,n, D,N)
Example:
Eggs are sold in cartons of 12 (N = 12). A carton contains 5 brown eggs (D =5). Alex selects 3
eggs at random (without replacement) and breaks them to make an omelet (n = 3).

(a) What is the probability of selecting exactly 2 brown eggs ( Pr(X = 2))?

(b) What is the probability of selecting no more than 2 brown eggs, Pr(x<2)?

(c) What is the probability of selecting at least 2 brown eggs, Pr(x>2)?

(d) What is the probability of selecting between 1 and 3 brown eggs, Pr(1<x<3)?

Eggs are sold mn cartons of 12 {N = 127 A carton contains 5 brown eggs (D = 5). Alex selects 3 egos at random|
atid brealks them to make an omelet (n=3).
{a) “What 15 the probabiity of selecting exactly 2 brown eggs { PriX =207

#1: HYPERGEOMETRIC_DENSITY({2,. 3, 5. 12}

?
22

#H2:

(b TWhat 1g the probability of selecting no more than 2 brown eggs, Prizl <20
#3: HYPERGEOMETRIC_DENMSITY{x. 3. 5. 12}

With #3 highlighted, click 2 ‘button,
Enter "Lower limit =0, “Upper limit‘ =2

#a:

1| B b2
=

HYPERGEOMETRIC_DENSITY{x. 3, 5. 12}

21
E
22

#5:

=] TWhat 1g the probability of selecting at least 2 brown eggs, Pr(X »>2)7
Copy and paste #41, but change the lumts to " 2,23 "

3
86 : E  HYPERGEOMETRIC_DENSITY{x. 3. 5. 12}

w=2
4

w7 JE—
11

d) TWhat 15 the probability of selecting between 1 and 2 brown eggs |, Pri{l= ¥ <37
Copy and paste #4, but change the lumits to " x,1,3 "

3
#8: Ei HYPERGEOMETRIC_DENSITY{x. 3. 5. 12}

=
37
44

n?:
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USING DERIVE

USING DERIVE
12. Normal Distribution
o Pr(X <a), evaluated in DERIVE with “normal(a,u,0)”
o Pr(X >a)=1-Pr(X <a) evaluated in DERIVE with “I — normal(a, i1, 0)”
. Pr(a< X <b)=Pr(X <b)-Pr(X <a)
evaluated in DERIVE with “normal(b, £z, 0) — normal(a, 1,0)”.

Example: Assume X = “VCE study score” is normally distributed.

VCE Chemistry has a mean study score of 30 (& = 30) and a standard deviation of 7( = 7).
(a) What is the probability that a randomly chosen student has a score less than 27 ( Pr(X< 27))?
(b) What is the probability that a randomly chosen student has a score above 40
(Pr(X>40)=1-Pr(X<40))?
(c) What is the probability that a randomly chosen student has a score between 35 and 40
( Pr(35< X <40) = Pr(X < 40) - Pr(X < 35))?

* Derive 5 - [Algebra 2 Mormal dist.dfw] — Iﬁl Ill

Eile Edit Insert Author Simplfy Solve Calculus Declare Options ‘Window Help _Iﬂlll

DSHS | % BB X |[HOepk|=ra%|mno f 21|+ %[ |

VCE Chenistry has a mean study score of 30 (ff = 30) and a standard deviation of 7(tf = 7).
{a) What 15 the probability that a randomly chosen student has a score less than 27 { Pr(X= 27))'?|

#1:  NORMAL(27, 30, T)
#2: 0.3341175708
Approx. 33% of studenits scove less than 27
(b) What is the probability that a randornly chosen student has a score above 40 ( Pr(X = 40) = 1 - Pr(X < 40%)?
#3: 1 — NORMAL(40, 30, 7)
HY4: 0.07656372550
Approx. 7.7% of studenis score above 40
{c) What is the probability that a randomly chosen student has a score between 35 and 40 ( Pr(35= X < 40) = Pr(X < 40) - Pr(X = 35))?
#5: NORMAL(40, 30, T) - NORMAL(35, 30, 7)
#6: 0.1609615365

Approx. 16% of students score less between 35 and 40.

E:«12 CAS taskhooksNormal dist.dfw saved

JJ v = £ # 2 [nornal(40.30.7)-nornal(35.30.7)

)15 . e e e o e ) o Ut €] ] =]~ ) =l <L <] | 2l > o] 2 2 2] x] o]
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USING DERIVE

Inverse Normal Distribution

EXAMPLE 1:

X is a normally distributed random variable with mean 30 (mu = 30)
and standard deviation 7 (o = 7).

Find the value of a such that Pr(X < a) = 0.95.

X is normally distributed with mean 30 (p = 30) and standard deviaticn 7 (o = 7).

Find the wvalue of & such that Pr(X < a) = 0,985,

Need to solve NORMATL(a,30,7)=0.95, numerically
Step 1: Type NORMATL{a,30,7)=0.95, then [Enter]
Step 2: SOLVE »Expression, Select "Numerically” and “Real”

Solve Expression - Normal dist.dfw #7 |
Solution ¥ ariables Salution Method Solution D omain—— Solution Bounds
" flgetraically " Complex Upper: Im—
@ Mumerically & Real
" Either " Bounds Lover |_1B
oK | Salve I Canecel I
#7: NORMAL(a, 30, 7) = 0.95
H8: NSOLUE(NORMAL(a, 30, 7) = 0.95, a, Real)
#9: a = 41.51397526

This means that 95% of students have a study score below 41.5

, Click “Solve” botton

EXAMPLE 2: Assume X = ”“weight of eggs” is normally distributed
25% of eggs produced on a particular farm weigh less than 40 gram.
That is, Pr(X < 40) = 0.25.

The mean weight is known to be 55 grams (u = 55).

Find the standard deviation (o = ?).

EXAMPLE 2: Assume ¥ = “weight of eggs” is normally distributed

25% of eggs produced onh a particular farm weigh less than 40 gram.That is,
The mean weight is known to ke 55 grams (p = 55).
Find the standard deviation (o = ?).

Need to solve NORMAL(40,55,9 = 0.25, numericatly
STEP I: Type NORMAL(40,55,0) = 0.25, then [ENTER]

#t: NORMAL(40, 55, &) = 0.25

Px(X < 40) = 0,25,

STEP I: SOLVE >Expression. In dialog box select: "Numerically" and "Real". Click "Solve'" buffon

X
Solution Variables Solution bMethod Solution Diamain Solution Bounds
 Algebraically © Complex Upper: Im—
&+ Numerically & Real
" Either © Bounds Lower: I_]-B
oK | Solve | Cancel |
#8:  NSOLUE(NORMAL(48, 55, ) = 0.25, &, Real)
#9: 5 = 22.23903179

The standard deviafion is 22 grams

©2004 Frank Moya

Page 16

Frankston High School, Victoria




	Further Notes on Indefinite Integral
	Further Notes on Definite Integral

