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Unlocking Conceptual
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Mathematical Methods
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Widgets / User Defined

Functions

1. Select all (CtrlA) S 1{zatop {812} =4 .
2. Under Actions: Evaluate Selection (3 4) (8 -12)
3. Change coordinates -16

slope: —
{317}-p {812}-q 5
(3 17) (8 12) dist: \/ﬁ approx 16.76
slope: -1 68 16-x
dist: 5-\/5 approx 7.07 o y:?i 5
eq:  y=20x eq2  16* x+5- y—68=0
eq2:  xty 20=0 . i
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udfset1\coordg(3,4,8,712) i { 3,4 } -Pp { 8,12 } - q‘
11 -
vmpt =L and =g (34) (8 12)
2 ~-16
"dist" J281 slope: 5
" " E | -
.| "slope:m 5 dist: \/ 281 approx 16.76
68 16-x 68 16'x
"y=mx+c" - eq  Vy=——
5 5 5 5
"Ax+By+C=0" 16-x+5-y—68=0 -
Ry o eq2: 16 x+5- y—68=0
. 2147
"angle in dd" -
L 20 ] v
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udfset] 1avrcandavj0
func In(3*x—1)+3
Iv5

uv 6

avre=1In or avrc =0.19

il n(17) 14 111(14)+

udfsetl] lavrcandavjo
func 5x"2—2x+11

Iv3

uv 6

avrc=43 or avrc =43.
avf=107 or avf =107.

2 or avf =5.74

Done

Done

Average value
and Average rate

i3 TEXAS
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zeros(5- x2-3 x—ll,x)

zeros(5'x2—3'x—11,x)
udfset1\ney vtonsO
init x val 3

Iterations 6

function 5-x2—3-x—11
derivative 10-x—3

[1 2.07407]
[2 1.83244]
[3 1.81339]
[4 1.81327]
[5 1.81327]
[6 1.81327]

a

5

10 10

{-1.21327,1.81327}

Done

v
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udfset1 \domandrano

function In(5*x)-3

In(5-x)-3

domain f(x) P 0<x<e
x+3

Inv of f(x)P y=

Range of f(x) P -eo<y<eo

udfset1 \domandrano
function 3*x/2-2*x
3- x2 20

domain f(x) P -e<y<c

if the domain of the original function is a union of two or more domains, check the range for each separately

Inv of f(x)» y= T y=

-1
Range of f(x) » ?Sy<°°

% T°

[3-x+1+1 (/3-xt1-1)
O]
3

if the domain of the original function is a union of two or more domains, check the range for each separately

Done

Done
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Domain of a Function

g(x)={ 2: x+3-5,x<5

1

6.67 1V

-10 10
-6.67
_ -3
domam(g(x),x) » —=<x<5
2
% T°
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Domain of a Function and its Inverse
A
x“+10- x+22
solve(x=g(y),y) » y=— and X2 +10- x+22<10 and x=-5
2
v
15701 v
text
/: x
-32.17 32.17
=
X2410-x422 _ x2+10- x+22
fl(x)= when <5, JX="
2
15.79
% T°
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inv(x)=right(solve(xigll(a;) V)| -
__k(x)zln(a. x+5) B(X):x
10 1 %
191
domain(k(x),x) » ~1.25<x<o/\ .
domain( =k(y),x) » —o<y<o and y>-1.25&‘ .
G
@f‘ BTexas

11

Domain of a Function with a Specified Range
41y

[ —

5 / 1 20
fl(x)={when(6£1n(x+3)£3,ln(x+3)), Else

1/

)

domain(f1(x) .x) » e>3<x<e3-3
domain(f1(x).x) » -2.95021<x<17.0855,

% T°
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D R
f ] x21 | [0,00)

5
x> — —00, 00
g 5 ( )

5
=

2

4

9 -
<x

:

domain(f(x),x) and domajn(g(x),x) 4 §<’~X<i°°

domain(f(x),x) or domain(g(x),x) > 1=x<e
domain(f(x),x) nor domain(g(x),x) » x<1 or x=

domain(f(x) +g(x).x) ~ %<X<oo
domain(f(g(x)),x) > %Kjxi %
domain(g(f(x)),x) »

% T°
Teachers Teaching with Technology™
C from Texas

Se—

f(gx) R,aD,

—oo<x<o and 1Sx<o » [<y<o

doma in(\\'hcn ( 1 <g(.\‘)<w ,g(.\')),.\') > 2.5<x<2.68394

(lomain(\\'hcn ( 1 <g(x)<w ,g(.\')),.\') -

| w;

2

5 5
0<x<e and —<x<o » —<y<w
2 2

domain(when (% <[’(x)< m,f(x)),x) » ZT‘.;-QK o

i3 TEXAS

INSTRUMENTS

(_oo’ °°) n [19 °°) = [1’ °°)

5 5
g(f(x) R,eD, [O,wm(?m):(gw

. el
L Grer)-el

13

10

-6.67

25

f1(x) » 1z x-5)—1
£2(x) » In(2- -1 -5)
dornain(fl(x),x)

e (5- e+1)- el
2 2

dornain(fl ) ,x)

> 2.5<x=2.68394
domain(fZ(x) ,x)

P —— <y
4

5
> —
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Storing Functions and Variable and working with stored variables

fa) » 4037 fln)» 4737 £-2)> -39

x+2—>g(x) » Done

m(x):=3°x—2 » Done

m(x) 3 x—2 (m(x)) 3
> propFrac > 3——

gl)  x+2 sl) | xt2

_(m(x)
domain x| x¢—2‘
g(x)
b:=e2 » e2 m(b) > 3-e2-2
% T hd
Teachers Teaching with Technology” i TEXAS
Professional Development from Texas Instruments INSTRUMENTS
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R - Play Clip
fla) » 4-a3-7 flx) » 4-73-7  £(-2) » -39
x+2~»g(x) » Done
m(x):=3-x—2 » Done
m(x) > a2 ro Frac( m(x)) > 3—i
g(x) g ¥, RRE g(x) xt+2
domain( m(x) ,x) > x#-Z‘
g(x)
bi=e? » &2 m(b) > 3-@2-2
% T°
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Sketching Graphs with conditions

f(x)::fi-x377-x2+2-xf2 :
y |
d 5 label
df(x) =when|— (f(x) ) =0 ,'i‘(x))
dfn(x)—when (f(x))<q,t(x)
-8 -6 4 7
-1
1
]
il
b
% T°
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Play Clip
- f(x)::} x3-7-x2+42- 52 :

3
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Data capture to understand derivative curves

cAN ) *Confere..New

Play Video

1.1 | 2.1
6.67 4y
1 \ "
-3 1 -:1;
. S
16— (e+2)- 6-1)- (c-2)
[ -6.67 -

% T ,
@r::z:f:ms:xstifﬁt":!:s!' P INeTRUMENTS
19

f3( ): \ 2 A 6;67“’ / Play Video
x)=1.3 x°—2+x~2\5 (3.613,4.496)
: X
- : / :
dv=9.856 fz(x):i(ﬂ(x))
, dx
£1(x)=—" (x+2)- (x-1)- (x-3)
6.67 2

e ToL : .

@:ﬁfﬂi%l&"ﬂ!ﬂ!(,":?}"UL'?“.'!\'?!!,":-',' P INeTRUMENTS
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Estimating Area- Trapezium Method

d_b(—1,2) e ﬂ(x)=x2+1
(-0.5,1.25)
0.8125 u?
(0,1) 0.5625 11
(0.5,1.25) 8’%%2 %
. u
(1.2) 1.312 1
(1.5,3.25) 2.063 12
(2 5 ) at+b+ct+d+e+f

% T°
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1 -1 1 3
seq|-1+—-n,n,0,6 > § -1,—/,0,—,1,—,2
2 2 2 2
2 5 5 13
seq\x~+1,x,-1,1.5,0.5) »seql » § 2,—,1,—,2,—
4 4 4
2 5 5 13
seq\x~+1,x,-0.5,2,0.5) »seq2 » { —,1,—,2,—.5
4 4 4
13 9 9 13 21 33
seql+seq2 > § —,—,—,—,—,—
4 4 4 4 4 4
sum(seq1+seq2)- 1
2
> 6.125|
2
% T° —
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2(x)=|fllx) d i .
=) ax Understanding
1 | Antiderivatives
1
-6.67 ﬂ(X) ;
J—fl(x) dx » 1n(|xf1|) o
1 ///
[
f4(x):ln(1fx) B(x)=1n(x—l)
... Tg -6.67
Iucnnr:rlnanhlnn )ultl:!ncllnnlnny' i TEXAS
il] fom exas INSTRUMENTS
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91y
(-2,8) X |
Play Video
(-2,0) .
- (2.0) e Analysing
’ 5 Antiderivatives
fl(x)=x —2%
6.67 et & [y
x3 XV -
_.-fl(x) dx » ——x2 ﬂ(x) dx » 0.
2 -2
Xv > 2 L
% T°
Teachers Teaching wltlpyl‘nl:lmnlnuy' i TEXAS
il] L INSTRUMENTS
24

12



1/12/2025

Newtons Method- Non programming method

<4
evaluate \}113 using Newtons Method

-

or X3

“11 » x 2 =11

x(f(}')) - g(-‘f) » Done

i3 Texas
INSTRUMENTS
25
Find the approximate Area enclosed by the
f(><)=.\'373x2 between x=1 and x=2.4 using 10
rectangles (Left Edge)
A
6
{)=3-3-x2 » pone =+ 12 An Alternative option to using E (x2—3~x) » 32 (Thisis in
10 51
) 24-1 7 x=3
Rectangle width = 0 5 step size of 1). What if | need to do in step size of 0.5
5 ) 7 27 55
> seq\x“—3-x,x,3,6,0.5) » < 0,—,4,—,10,—,18
- 4 4 4
2 sum(seq(x2—3-x,x,3,6,0.5)) > 54,25
seq(f(,\‘),.\'.l,Z.-kl,l
5050 ( ( 5 ))
X {72 -302157 -44032 -308239 -54756 -3757 sum\seq\x~—3-xx,3,6,1 /] » 32 v
"125000 15625 125000 15625 1000
7 7 7
—~sum(seq(f(,\‘)«\‘.1,2.—1*—,—) > ~4.66808
50 5050
% T°
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t(x)::xsf} x276~ Xx+8 » Done

0.5

ﬂ(x)zwhen (* 1 éf(x )§5,f{‘j )j

-10

Sketching a function-v

1

ith a Rang [1 5]

% T°
Teachers Teaching with Technology™
C from Texas

£(x)=x3—3- x2—6- x+8 » Done
1 =wten| (00 f(x))

L]
)

Sketching a ﬁmctwnl ;u‘ th a positive gradient

-10

f(x):
g(.r)::when(f(.r)>0,f(,r)) > Done ‘

:X3*3' X‘2*6'x+8 » Done

15.1¥

A

a

0
Sketching a function
-5.01

iI}l a condition j(,r)>0

i3 Texas
INSTRUMENTS
27
‘Derivative at a Point, Equation of the Tangent at that point
f(x):=e5' X~2'» Done
d o
d_ (f(x))|x:4 » 5. 18 Derivative at x=4
X
tangentLine (f(x),x=4) > 5-e18.x-19. 18 Tangent at x=4
Normal at x=4
36 -18 -18
5-e”Y+4)-e e "“-x
y=normalLine(f(x),x=4) > y= ( ) =
5 5
v
% T°
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|
Example 1:  £(x):=\/3-x-2 » Done x

2
i domain (f(x),x) » =<x<e
D ERER ?
D e
- JEmlElEnl— W (|nverse: solve(x=t()g) » y== 22 and x20

[ - [ erm{eEm] - ' 3
e this also gives the domain of the Inverse (this

gguuuua domain is also the Range of f(x) — y: y20
o

eajuajea] )

e _Example 2: g(x):=ln(3-,\‘74) » Done
domain(g(x),\’) 4 %<_\'<w

eX+4

Inverse: solve(.\‘=g(y)ly) ry=
(Domain is xeR) since the solve does not
output a condition

the domain of the Inverse is x: x20 (this is
also the Range of f(x) v: yzo‘

% T°
Inacllnrsblnanhlnn xlm‘!lexl':l‘:ll'llﬂllllly' i TexAs
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Distance between 2 points
(x1,y1) and (x2,y2)
Example: (3,-2) and (4,7)

a=[3 2]1-[3 2] b=[4 7]+[¢ 7]
nonn(a—b) > \/5’ Check: \/(3—4)2+(-2—7)2 > \/g

Distance between 2 points in 3D
(x1,y1,z1) and (x2,y2,z2)

m=[3 4 2]>[3 4 2] n=[5 265 2 6]

norm(m—n) ke 2 \/E
norm(n—m) B2 \/g -

% T°
Teachers Teaching with Technology” i TexAs
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14 (2.4 3.1 |8 *Doc rap [I]
Solve: 2+ a43-y=-7 and 4-x-2-y=3

23 J Coefficients of x and y terms
4 -2

o= ’7] Constant Terms

Intersecting, Parallel or Colinear Lines

Question : for what value(s) of a will the 2
lines

2:x-a*y=4-»m and

(a—1)~x+6~,\/=2~ (a—l) -n

have

i. No Solution (parallel)

ii. Infinite Solutions (Colinear)

Intersecting, Parallel or Colinear Lines
Question : for what value(s) of a willthe 2
lines
ax-3-y=5-m and 3-x-a-y=8-a—-n have
i. No Solution (parallel)

ii. Infinite Solutions (Colinear)

iii. Unigue Solution (They Intersect)

Methad 1 jii. Unique Solution (They Intersect) zeros(det([a 73:|)~a) » {33 )\ These
=g . 3 5
aal Hza-l.c TS Zems(det([afl éa])'a) *{34}4 These values of a values make the gradient of both
¢ P ] values of a values make the gradient of both the lines the same
8 the lines the same Check if parallel or colinear
Method 2 Check if parallel or colirjear Colinear if in rref()one row has all zeros
) 243 ym7 (), { -5 —17} ! |
linSolve| L x,y} .
({4‘X‘2‘y=' ) ' = rref([d 35 ])|a:—3 " {1 1 0]
Method 3 c ner([ 5 g d ])‘H:_z b ; 2 3 -a 8a 001
rref([2 R 7]) e = a1 6 2(a-) 00 0 LIPS —1:%& Parallel (LHS*RHS)
4 n
£°2 3Y lgg 22 M3 2oL A Colinear (LHS=RHS)
8 n 2 2
Method 4 mefl[@ 3 5 ||a=3» 1 =1 2
-5 mf([ 2 -a 4 ])‘a=4.[1 2 2] 3 5 8- 3
w2 217N | 76 a-1 6 2:(a-1) 000 000
s t([; -ZH 3 ]) 17 Colinear if one of the rows is all zeros
R 2 2 .
8 Zla=4 > S5 &  Colinear (LHS=RHS) 2a=3+ 1-1A\  Colinear (LHS=RHS)
% T° You can also solve Graphically 2 # n
Teachers Teaching with Technology™ i TEXAS
° INSTRUMENTS
31
Finding Derivatives of varying orders
d(Expr, Var[, Order]) Enter this from the Catalogue
This is a CAS built—-in command
1
d_(3.x7> > 21.x6 —
1 |1[ﬂﬂzjz 3.&4-5’5m§5ﬂ-
dx o .
=(
o)
d 7 5 I
— 3. x > 7560. x 'L
de E] *Wizards On
d(Expr, Var [, Order]) 2
d(List, Var[, Order])
I 2 .
3 3
dx 4
% T°
Teachers Teaching wltlp Technology™ i TEXAS
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e T° polyRemainder(4-x+1,2-x—7) » 15 i
InacllnrsLIaanhlnn )ultl] I?cnnnlnnv' 13 TEXAS

Fraction Tools for Rational Functions

4-x+1 15
>

2 x=7

propFrac( +2

2 x—=7

15 4-x+1
comDenom +2| » &
2:x=7 A i

4-x+1
2-x—7
4-x+1

2:-x—7

getNum( ) > 4. x—l—li

getDenom( ) b 2e5=]

We can get the Quotient and remainder using
the propfrac syntax

Method 2

polyQuotient(4- x+1,2- x—7) »2

INSTRUMENTS

33

Polynomial Tools
polyCoeffs(3-x3—5-x+7) & {3,0,-5,7}
polyCoeffs(3-x4—5-x2+7-x) » §3,0,5,7,0

B et 2 "t
polyReots\ 3 x~=5-x" +{-x+3,x) »
3

-1
cPolyRoots(S-x3—5-x2+7-x+3,x) ’ { —,1—\/5- i,1+\J2-i }
3

-1
cZeros(S-x3—5-x2+7-x+3,x) > { 1—\/5- i,1+\2-i,— }
3

polchd(12- x3—6-x2,3-x) ¥ 3-x‘

2+12-x+8,4-x) - 4

polchd(12- O-24-x

v

% T°
@:nnr?ncnm {wltlp Technology* i -{‘EXAS
pment from Texas Instrume NSTRUMENTS
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Combination nCr in Binomial Expansion -
Question: Find the 6 th term in the expansion of (3x—2y) 8
On expansionwe will get 9 terms (where the power of each x powered
terms decreases from 8 to 0 and at the same time the power of eachy
powered }term increases from 0 to 8
6 th term will have x3and Vv5
3 (- S« 3 =5
on CAS nCr(83)- (3-x) 7+ (-2-y)° » -48384-x° -y
expand((3- x~2-y) 8)
> 6561.- x5—-34992.-x /- y+81648.-x -y 2 -108864. x> - y>
+90720.-x % y*-48384.x3 32 +16128.- x 21y 0-3072. x- v/
+256.-y B
v
% T°
@uchnrs Teaching with Technology” i TEXAS
, fiomTeas INSTRUMENTS
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Find the sum of solutions of Sin(2x-pi/4) in a domain of
[-21,41]

b4
Z€1os (sin (2' )ﬁ—),x) [2- m<x<4- 7w
4

15w =ll:x =7-m =B»m ® Sk 9-xm 13:m 17-m 21-m 257

8 8 8 8 8 8 8 8 8 8 8b
A
2
- olx Find the sum of solutions of Cos(2x—pi/3)=—— in a domain
sum zeros(sin(2~x*—),x)\’}n;x;-%J't 2
. 2 of [-2m,41t]
2
zeros | cos 2'X*£ - \/_ X =i n
3 2
47-m 4l'm 23w -17'm w 7'm 257 31'm 49'm 557w
24 724 24 7 24 T247 247 247 247 247 24
2 5
sum | zeros cos(2~9€*E — \/_ X2 t=<x<3-m| * JT|
3 2
% T° v
Teachers Teaching with Technology” 13 TEXAS
’ INSTRUMENTS
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x={ 01234} ———————— yalues

20°5'4'15" 15
sum(prx) e

prx:={ N L }—. probabilties

sum of probabilities

0 2 2 3
301 1 4 2
{xprxxprx - 20 5 4 15 15
0 L. 2 x X pr(x)
5 2 5 15

sum(xz-prx) =5.73333
sum(xz-prx)—(sum(x- prx))2 » 1.59889

sum(x- prx) » 2.03333

x={01234}

8 171, 41
DEX:=) il et =
20°5'4715'15

sum (prx) ],

{ 3 x+2,prx,(3- x+2)- prx } <

Find E(X). Var(X),SD(X)

3x+2
2 5 8 11 14
3 1 A 2
20 5 4 15 15
3 44 28
1 2
10 15 15

sum((3- x+2) 2 prx) > 80.

sum((3-x+2)- prx) » 8.1
2 . 25
\jsum(xz'prx)*(sum(rprx))z . 1.264474 sum((3-x+2) prx) (sum((3 x+2) prx)) 14.39
2
OneVar x,prx: stat.results \lsum((3' x+2) 2, prx)*(sum((} x+2)' prx)) + 3.79342
" Title" " One—Variable Statistics ' at N
"g" 2.03333 e G .
et 303333 T;le One-V anasblle Statistics
&b S 5.73333 e 8-1
"sX := sn-1x" undef . 3 86
ox ;= onx" 1.26447 e ot — i undel
il 15 ox 1= onx" 3.79342
"MinX" 0 ¥ "t A
"QiX" 1: "MinX' 2.
" MedianX" 2 "Qux" 5.
"QiX" 3 " MedianX" 8.
" MaxX" 4. " QX" il
L"SSX := Z(x—x)>" 1.59889 1 "MaxX" 14.
0% T° L"SSX := Z(x-%P" 14.39 |
Teachers Teaching with Technology” % TEXAS
D from Texas
INSTRUMENTS
37
Normal Probability Distribution
A company manufactures steel rods of length 1.2 m. The rods
produced are normally distributed with a mean p =1.2 and a
(standard deviation) o of 0.075m}
a. Find the function value on the graph when a rod selected at
random will have a length of 1.120m
b. Find the probability that a rod selected at random will have
a length of between 0.990m and 1.120 m
c. Find the probability Pr(0.990<X<1.120|1.00<X<‘1.122)
d. Find the minimum acceptable length of the rod, if 8% of the
distrubution are considered undersized.
e. Find c,and c, the acceptable lengths of the rod if 84% rods
are of acceptable length and 8% are undersized and 8% are
sized
B
(0.99,0) (1.12,0)
normPd(1.12,1.2,0.075) » 3.0115044
normCdf(0.99,1.12,1.2,0.075) » 0.14050603
% T°
Iunllnr:LInunlnn {v(l)lntI:VI:nlmnlnuy' 13 TEXAS
INSTRUMENTS
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> Done

dis(-3,70.5,3,-3) » 6.5

Define dis (x],nyl ,y2) = \’ (x27x1) 2 (nyyl) 2+ Done

y2-yl

Define slope(xl,nyIyZ): > Done
x2-x1
x2+x1 y2+yl
Define mp(xl,ny]yZ):{ ’y e } > Done
2 2

Define eq (x] ,x2y1y2) =solve (y*yI:slope (x],x2y1 y2) y (X*X]) ,_y)

mp(432,7) » {3525}

mp(-43,1,7) » {-0.53. }

mp(-42,1,5) » {33 }

mp(4,225) » {1.3.5 }|

dis(3.5,0.5,2.5,3) » 4.03113 slope(3.50.5,2.53) » 0.125

slope(-3,-0.5,3,-3) » -2.4

dis(-3,1,3,3.5) » 4.03113 slope(-3,1,3,3.5) » 0.125
dis(3.5,1,2.5,3.5) » 6.5 slope(3.5,1,2.5,3.5) » 2.4
expand(eq((3.5,0.5,2.5,3)) » y=0.125-x-2.9375
expa.nd(eq(’3,’0.5,3,’3)) ry=2.4x-4.2
expand(eq(-3,1,3,3.5)) » y=0.125x+3.375

expand (eq(3.5,1,2.5,3.5) ) » y=5.9-2.4-x

% T°
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3
Question: The probability of an event happeningis p=—, find the
5

probabilty for the event to have at Pr(3<X<5) (3 or 4 successes) if the

event happened>5 times.

2 2
1-p=— » 1-p=—
5 5

On CAS Method 1

w3 ) -2
378

625
On CAS Method 2 Builtin Function BinomCdf

> 0.6048

3
binomCdf(S,—,3,4) > 0.6048
5

v

% T°
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Permutations and Combinations
Question: From 10 members, you would like to
select a President, a Vice President and a
Secretary (order matters) —hence Permutation
P(n,r) for this example: P(10,3)

10!

(10-3)!

Question: From 10 students, you would like to
select a team of 3 members -This is a
Combination (order does not matter)
C(n,r) for this example: C(10,3)

‘ 10!

On CAS: nPr(10,3) » 720 > 720

On CAS: nCr(10,3) » 120 > 120
(10-3)!-3!
% T°
Teachers Teaching with Technology” i TeExAS
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Given that f(3x — 4) = ox— 10
iven that f(3x “3x-2)
a. find f(x)
9x — 10
fBx—4)=—"—
3x —6 ’
9x" + 36
—3 )~ 10
(3x’ + 12) _6
Bx—4,y) - (x’,y’) 3
x'+4 B B
3~ X and =y (3x' +12) =10  3x' +2
=
x'+4 x'+4)-6 x'—2
. 9 —10
9x — 10 3 3 2
— = : (x) = X+
3x — 6 B(X;-4)_6 f po—
% T°
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1.1 1.2 g

f(x):=w » Done
3 (x-2)

TRD instead of DRT]|

flx+4) » e

3 (x+2)

Given that f(7x —m/3) = sin(x) [¢{x)—sin(x) » Done -
a. find f(x) TRD instead of DRT
3] sk
X+—| * sinf{x+—
(7x —m/3,y) > (x',y) 3 3
x' +m/3 I
X +m/3 =x and =y 3 v
7 4 sin(—+—)
_ (X' +m/3 7 7021
sin(x) = sin| ———— x 1) 3
7 comDenom(—+—) 4 ‘
7 21 21 .
. (%' +m) ;
< x+
Sin 21 g(x):=sin( ; H) » Done
Check:
T g(7~ x—%) 4 sin(x)
Inanllnr:LIuacnlnn hv:!ﬂt!lﬂt:nlmnlnuy' i TEXAS

INSTRUMENTS
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f(x)=x*+2

gx)=2x+1

fRex+1)=Q2x+1)2+2

Question — if fQ2x+1)=Q2x+1)*+2

Find £ (x)

We can either reverse transformations or use the

Substitution method to find £(x)
t=2x+1
t—1

2
Notice that this will work both

1
r—(t—1
or 5(t-1)

m(x):=(2'x+11)2+2 » Done

for reversing transformations or for substitution. TRD
-1
-1 2 m(x ) > X242
2| —=—|+1]| +2 =F+2 )
oo 2 n—1
., solve(2'x+1=n,x) > x= 5
flx)=x"+2 < INSTRUMENTS
45

fx+2)=x>-3x+2

find /(x

Let t=x+2

Solve forx: x=t-2
f(x)=(t=2)* =3(t-2)+2
fE)=£-4t+4-3t+6+2
fx)=2-T7t+12= f(x)=x*-Tx+12

Method-2 Reversing Transformations

f(x+2)=(x-2)(x—1) Factorise
J)=((x-2)-2)((x-1)-2)
f@)=(x-Hx-3) =f(x)=x-Tx+12

Verify
g(x):=x2 —7+x+12 » Done

g(x+2) . x2—3- x+2

t=x+2 » x+2

solve (t=a,x) lx=a » x=a—2
x2 —3- x+2|x=a-2 » a2 —7-a+12

a2—7- a+12|a=x *» x2—7- x+12

46
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f(l]—er 1+
X

find 7(x) :x>0
Let =1
¥

Solve for x : x=l

t
2
f@=1+ /1+(§)

1 1
t=—» —
X X
1P+
J) 77+\/ £ solve t=a,x)|x=a > x=—
a
1, v2+1
+
f(x) t Fr X 1+2| . 21 1
X X == > —_
fey=te ¥ « ld
t abs(¢
i Va2 1 241
1 e A LALLIAE TN WL
J@=3t abs(x |l a || x
47
4 x+m i
T _ . g(x):=sin » Done Verify
f 3x*Z =sin(x) 1
find () )
g3 x—| sm(x)
f(3x§+% =sin x+§) = f(3x)—sin[x+g] 4
X+E b b
3x)_ . 4 t=3 x—— » 3. x——
f 3 =Ssin —3 4
4-atn
|1 m solve(t=a,x)|x=a » x=
f(x)=sin 3 X+Z 12
Axt sin(x)|x= 4-atn R Sin(4-a+ar)
f(x)=sin xlzn] 12 12

L[ 4ratm L[4 xtm
sin |a=x * sin
12 12

NTS

48
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b
. Wri in the f _
b. write f(x) in the orma+c.x+d
. __ 3x+2
Given f(x) = —

Denominator x—2=0 - x
=2  (subin Numerator) 3(2)+2
=8 (This is the remainder)

tient: —X =3 ;R
Quotient: 3 Q Divisor
8
fx)=3+—— - a=3, b=8 c=1landd=-2
% T: X — 2
@;nm Teaching with Technology” i TeExAS
fonalDeveloprment from Texas INSTRUMENTS
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pmpFr‘ac( ) )) ’ ;+3
x-2

write the values for a,b,cand d
a=3, b=8 c=1andd=-2

% T°
@:nnrthacmu {wltlp Technology” i -{‘EXAS
fom Texas Instrumer NSTRUMENTS
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c.State the domain and range for f(x)

Domainand Range x:x € R\ {2} and y:y € R\ {3}

domain( .r),x) > X#2

% T°
@?ﬂnnr?mnln! )ultl] Technology” i ’{EXAS
SSSSS ional Development from Texas Instruments NSTRUMENTS

51

d. Sketch the graph for f(x)

Xint: 3HZ:O - 3x+2=0 orx=—E (—E,O)
-2 3 3
. 3(0)+2 _ _
Y int: o2 Y Y= 1 or (0,-1)

Dilation from x-axis is 8 units

H-Asymptote y=3 and V-asymptote x =2
g\,.. yDomainand Range  x:x € R\ {2} and y:y € R\ {3}

Teachers Teaching with Technology” i TexAs
DeiRIgpmentiiom Texas sl INSTRUMENTS
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y
Lok ‘ .
x Intercept | 10 \
(2] L
3 | ~._ V=3
y Intercept "
—————————————————————— \ So,-DHET T T T T T T T
= / j X
15 ~10 -5 \\ & 10 15
\
\
-8 a5
y—x_2+3 \ \
| —10 \x =2
|
| 1
.. L '
Teacners Teaching with Technology” I§ 1EXAS
E “l ; fromTexas INSTRUMENTS
53
. 1 3-x+2 -~
e. Write the rule for f~'(x) flx):= 2 > Done
2 (1)
solve(Ff()/)y) > y:?&
y=3+—_2 ( 2'(x+l)) 3
propFrac|y= ry=—+2
x—3 x—3
. (2- (e+1) )
domain| x| a3
Inv: x=3+—— x—3
-2 ‘
3 8 2 8 8 + 2
X — = - —_ = - =
y—2 Y x—3 i
Fr) = ——+2 e R\ {3)
xX) = —— DXIX
<-'E- I x—3 .
Teachers Teaching with Technology” 13 TEXAS
° from feras INSTRUMENTS
54
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x—3

(x—2)(x—3)=8

x2—-5x+6-8=0

8
Equate y = ——+ 2

- (x—2)(x—-3)—8=8

and y =x -

- x2-5x—2=0

8
x_

X—2=

f. State the coordinates for the points where f(x) = f~1(x)

3

Zeros( x)— (i+2 )

.{(

Jf A
({33-5)

r((JE 5))

1/12/2025

By Quadratic Formula 2
3345 3345
_ —b++Vb%—4ac _5+v25+8 5 T
= 2a = 2 L =
Points of Intersection are
5-+33 5—+33 5++/33 5++33
35 - 33 5 +33 CF2255) ma (52
Tnc ors Toaeling W nu:lnmlﬂsr X = 13 TEXAS
Feions Devegertfom e A INSTRUMENTS
55
g. sketch the graph for
f(x) and f~!(x) andrepresent the point of Intersection
6.67 7y !
(-0.372,-0.372) | (5.37,5.37) T
— 111
_ -\--H--EHH" 1 1
10 N1 10
8 “n
f2(x)=—+2 \
X_3 I'lI
% T° _ I\
@:nm Teaching w 6.67 | i TEXAS
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h. Find the the derivative for f(x)
and hence write the equation of the tangentlineatx =1

3x+2
fo0=——
x)*p'(x) —p(x) *q'(x
By Quotient Rule  f'(x) :q( ) ') pg )4 ()
(q(0)
3x+2-px) and x—2 - q(x)
L (1) » ——a
dx (X*Z)Z
—_ L * i x) lx=1 » -
f’(x) _ (x—2)*3 (39zc+2) 1 dx(t( =1 » -84\
(X—Z) tangentLine(t(x),Fl) » 3-8 x
I} _ 3x—6—3x-2 ] . -8 y:tangentLine(f(x),x,l) » y=3-8-x
f (x) - (x_z)z Or f (x) - (x—2)2
% T°
( "’ Inacl.lnrsLInal.:hlnl! :}lmtilelgcnnnlnuy v i,ﬁ,s\?EUMENTS
57
f((1)=-8 and f(1)== or f(1)=-5
Tangent:
y+5=-8(x-1) - y=-8x+8-5
1.1 1.2 3 *Doc rap I X
or y=-8x+3 d(g.\_,.z) -8 -
= ——a
dx ,\I—z (_Y_J)-
1(3-.\-+2)h=1 N
dx\ x-2
3 x+2
x=1» -5
x-2
3 x+2
0% T° }'=tangentLine( \,1) » y=3-8-x
@:nnrthacmu {wltlp Technology™ X=2 v
o sinane ~ INSTRUMENTS
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-8

—8:m —>(X—2)2:1
(x—2)%=1 x=1lorx=3
f(3)=11

y—11=-8(x—-3)

i. Write the equation and coordinates for the tangent line

to the curve that is also parallel to the tangent at x = 1 (CAS)

solve| ——=-8 x| * x=1 or x=34\
2
(x—E)“‘

3 x+2
y=tangentLine|———
x-2

X, 3| » y=35-8-x

y=-8x+24+11

i3 TEXAS

0r y=—-8x+35
Teachers Teaching with Technology™

INSTRUMENTS

59

(x— 2) 2

solve( =-8,x] » x=1orx=34\

2

X3 35-8-x

3-x+2
y=tangentLine > Y=
x-2

£4(x)=-8- x+35

-18.93

% T°
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j. State the domain for f(x) where —3 < f(x) <2 (cAS)

% T°
Teachars Toaching with Technology® -6.67 P ’{EXAS
o NSTRUMENTS
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k. sketch the derivative curve for f(x)

d o b
dx
%0 T° l
Teachers Te -13.25 —_— i TexAas
frofessionsl Bev INSTRUMENTS
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;:3')(4—213.25 7
4 ) X2
' 1 X=2 X,
-19.88 1 1588
derl)~L () |
PR £:(-19.9,2.63)
@ 13.25 | der: (-19.9,-0.017 ) [,

63

1. Find the coordinates of the point b such that the average rate of change for

f(x) in the interval [3,b] = -2 CAS f(

fb) —f(3) _ 5 (
b—3 solve

f(b)—11
L= -

(3,112
f(b)+2b= 13 6,5)
\

b=6 -24.09 2 \ 24.09
% T°
Teachers Teaching with Technology” 16.06
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m. Find the average value of the function f(x) whenx € [-2,1]

1 b
Average value = Efa f(x)dx i
3 [In(jx — 2D]5,+ [x]L,

1 f 3x+2 d 3
1-(2) ) x-2 x 5 [Inl1 =2 —In|-2 - 2[] + [1 - (-2)]
g[ln(l) — 2In2)] + 3]
1

1 8 In(2)

E_fx_2+3dx 2[0-2m2)]+3 - 3-22C

8 [ 1 3 [
@%nr-{nﬁmﬁgﬁgﬁﬁuﬁ § j; 1dx i TEXAS

w - INSTRUMENTS
65
1
1 8 -(16-1n(2)-9)
. 3+——|dx »
1—2 x—2 3
-2
-(16- In(2)-9) 16 1n(2)
expand > 3—
3 3
% T°
@:nm Teaching with Technology™ i TeExAS
° fromfexos INSTRUMENTS
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Question 1 (1 mark)

A discrete random variable X has a binomial distribution with a probability of success of p = 0.1 for

n trials, where n > 2.

If the probability of obtaining at least two successes after » trials is at least 0.5, then the smallest possible
value of n is

A. 15

B. 16

C. 17

D. 18

E. 19

invBinomN(0.5,0.1,1) 17

invBinomN(0.5,0.1,1,1) 16 0.514727829141
17 0.481785246693

Question 1

X< Bin=2p=0.1

Pr(X>2)>0.5

I =[Pr(X=0)+PriX=1)] =205

09" +nx0.1x09""! =05, n= 1644
n=17

The correct answer is C.

| i3 Texas

INSTRUMENTS
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Confidence interval for P

An approximate confidence interval for a population
proportion is given by (p — zo 5, P + 20 p), where

Margin of error
The distance between the endpoints of the confidence interval and the sample estimate |
the margin of error, M.

Worked example 10 considered a 95% confidence interval of (p — 1.960 5, b + 1.960 5).
case the margin of error would be M = 1.960 .

Margin of error
For a 95% level of confidence,

M:l.éﬂi\f@.

i3 TEXAS
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zInterval 1,0,1,0.9: stat.results
"Title"

llil!

"z Interval"

"CLower" -1.64485362591
"CUpper" 1.64485362591

0.

"ME" 1.64485362591

1.
1.

A
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zInterval 1,0,1,0.99: stat.results

*Doc RAD D X
"Title" "z Interval”
"CLower" -2.575829203
"CUpper" 2.575829203
" 4 0.
"ME" 2.575829303
"n" 1.
"g" 1. ]
k XAS
¥ [[STRUMENTS
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A=£ n="72
72
([3—2-0'13,[7+Z-O'p)

(p—ME,p+ME)

ME ~0.098098
5 =0.76389

(0.6658,0.8620)

ME=z |—— > ME=196-{—"=

(0.76389—0.098098,0.76389+0.098098)

In a random sample of 72 people, 55 have blue eyes.
Generate a 95 % Cl Interval using this sample to test the population mean

zInterval_1Prop 55,72,0.95: stat.results
"Title"  "1—Prop z Interval"
"CLower"  0.665792018512

"CUpper"  0.861985759265

"p" 0.763888888889

"ME" 0.098096870376
"n" 72.

55 17 0.09809867289
72 72

I

1.96-

i3 TEXAS
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BB - w0 ] X

hzInterval _1Prop 55,70,0.95: stat.results

"Title"  "1-Propz Interval"
"CLower" 0.689591133235
"CUpper" 0.881837438192
"p" 0.785714285714
"ME" 0.096123152479
. "n" 70.
R ‘ F{IE)S(?IS{UMENTS
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This means that 95 % of the samples with size 72 when taken from a population
will have a sample mean that lies in the Interval (0.6668 - 0.8612)

There will approximately be 5% samples where the sample mean is likely to be
less on greater than the interval

Approximately 5% will lie outside the Interval

% T°
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A
d
f(x):=x3—2-x2—3-x * Done d—(f(x)) 4 3-x2—4-x—3
X
when(*1£3- 24 x—3s5,f(x)) . {x32- x?3-x, 250 (3-x-4)<8
domain (f2 (x) ,x)
2 (\/7—1) f(\/10 —2) Vioz 2 (\/7+1)
<xy= or X<
3 3 3 3
domain (£2(x),x) » ~1.09716754071<x=-0.387425886723 or
1.72075922006=x<2. 43050087404 v
6. 64
£2(x) =When( 1<3- x2 label ))
PN | t
-9.96 1 ,-" 9.96
% T°
é]“ il wos | S fuments
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