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Unlocking Conceptual
Depth with

TI Nspire CX-II CAS
In

Mathematical Methods

Widgets  / User Defined 
Functions

3

4



1/12/2025

3

Average value 
and Average rate
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Domain of a Function

Domain of a Function and its Inverse
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Domain of a Function with a Specified Range
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Storing Functions and Variable and working with stored variables

Play Clip
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Sketching Graphs with conditions

Play Clip
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Data capture to understand derivative curves Play Video
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Estimating Area- Trapezium Method
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Understanding 
Antiderivatives

Analysing
Antiderivatives
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Newtons Method- Non programming method
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𝐆𝐢𝐯𝐞𝐧 𝐭𝐡𝐚𝐭  𝒇 𝟑𝒙 − 𝟒 = 𝟗𝒙 − 𝟏𝟎𝟑(𝒙 − 𝟐)𝐚.  𝐟𝐢𝐧𝐝 𝒇 𝒙𝑓 3𝑥 − 4 = 9𝑥 − 103𝑥 − 6
3𝑥 − 4,𝑦 →   𝑥ᇱ,𝑦′x′ + 43 = 𝑥   and = 𝑦

9𝑥 − 103𝑥 − 6 ⇒ 9 𝑥′ + 43 − 103 𝑥′ + 43 − 6

9𝑥′ + 363 − 103𝑥′ + 123 − 6
3𝑥′ + 12 − 10𝑥′ + 4 − 6 ⇒ 3𝑥′ + 2𝑥′ − 2𝑓 𝑥 = 3𝑥 + 2𝑥 − 2
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𝐆𝐢𝐯𝐞𝐧 𝐭𝐡𝐚𝐭  𝒇 𝟕𝒙 − 𝝅/𝟑 = 𝒔𝒊𝒏(𝒙)𝐚.  𝐟𝐢𝐧𝐝 𝒇 𝒙
7𝑥 − 𝜋/3,𝑦 →   𝑥ᇱ,𝑦′x′ + 𝜋/37 = 𝑥   and = 𝑦sin (𝑥) ⇒ sin x′ + 𝜋/37
sin (3x′ + 𝜋)21
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Verify

Reversing Transformations
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Verify
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𝐛.𝐰𝐫𝐢𝐭𝐞 𝒇 𝒙  𝐢𝐧 𝐭𝐡𝐞 𝐟𝐨𝐫𝐦 𝒂 + 𝒃𝒄 · 𝒙 + 𝒅 
Given   𝑓 𝑥 = ଷ௫ାଶ௫ିଶ

𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟   𝑥 − 2 = 0 → 𝑥= 2       𝑠𝑢𝑏 𝑖𝑛 𝑁𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟       3 2 + 2= 8    𝑇ℎ𝑖𝑠 𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟
𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡:   3𝑥3 = 3                Q + 𝑅𝐷𝑖𝑣𝑖𝑠𝑜𝑟 
𝑓 𝑥 = 3 + 8𝑥 − 2        →    a = 3, b = 8     c = 1 and d = −2

write the values for a, b, c and 𝑑a = 3, b = 8     c = 1 and d = −2
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𝐜 . 𝐒𝐭𝐚𝐭𝐞 𝐭𝐡𝐞 𝐝𝐨𝐦𝐚𝐢𝐧 𝐚𝐧𝐝 𝐫𝐚𝐧𝐠𝐞 𝐟𝐨𝐫 𝒇 𝒙
Domain and Range 𝑥: 𝑥 ∈  𝑅 \ {2}   𝑎𝑛𝑑   𝑦: 𝑦 ∈  𝑅 \ {3}

𝐝.    𝐒𝐤𝐞𝐭𝐜𝐡 𝐭𝐡𝐞 𝐠𝐫𝐚𝐩𝐡 𝐟𝐨𝐫 𝒇 𝒙
X int:    ଷ௫ାଶ௫ିଶ = 0   →   3𝑥 + 2 = 0  or 𝑥 = −ଶଷ                      −ଶଷ  , 0
Y int:    ଷ(଴)ାଶ(଴)ିଶ = y   →  y = −1  or                      0 ,−1
Dilation from x-axis is 8 units

H-Asymptote   y=3 and  V-asymptote   𝒙 =2
Domain and Range       𝑥: 𝑥 ∈  𝑅 \ {2}   𝑎𝑛𝑑   𝑦:𝑦 ∈  𝑅 \ {3}
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𝐞.𝐖𝐫𝐢𝐭𝐞 𝐭𝐡𝐞 𝐫𝐮𝐥𝐞 𝐟𝐨𝐫 𝒇ି𝟏 𝒙
𝑦 = 3 + 8𝑥 − 2
Inv:      𝑥 = 3 + 8𝑦 − 2
𝑥 − 3 = 8𝑦 − 2        →     𝑦 − 2 = 8𝑥 − 3              →     𝑦 = 8𝑥 − 3 + 2  
𝑓ିଵ 𝑥 =   8𝑥 − 3 + 2     ;   𝑥: 𝑥 ∈  𝑅 \ {3}
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𝐟. 𝐒𝐭𝐚𝐭𝐞 𝐭𝐡𝐞 𝐜𝐨𝐨𝐫𝐝𝐢𝐧𝐚𝐭𝐞𝐬 𝐟𝐨𝐫 𝐭𝐡𝐞 𝐩𝐨𝐢𝐧𝐭𝐬 𝐰𝐡𝐞𝐫𝐞 𝒇 𝒙 = 𝒇ି𝟏 𝒙𝐸𝑞𝑢𝑎𝑡𝑒  𝑦 =  8𝑥 − 3 + 2       𝑎𝑛𝑑  𝑦 = 𝑥            →    𝑥 − 2 = 8𝑥 − 3
𝑥 − 2 𝑥 − 3 = 8      →  𝑥 − 2 𝑥 − 3 − 8 = 8
𝑥ଶ − 5𝑥 + 6 − 8 = 0     →   𝑥ଶ − 5𝑥 − 2 = 0
By Quadratic Formula  𝑥 = −𝑏 ± 𝑏ଶ − 4𝑎𝑐2𝑎               𝑥 = 5 ± 25 + 82       𝑥 = 5 − 332       or       𝑥 = 5 + 332

𝐏𝐨𝐢𝐧𝐭𝐬 𝐨𝐟 𝐈𝐧𝐭𝐞𝐫𝐬𝐞𝐜𝐭𝐢𝐨𝐧 𝐚𝐫𝐞
    𝟓 − 𝟑𝟑𝟐 ,𝟓 − 𝟑𝟑𝟐          𝒂𝒏𝒅    𝟓 + 𝟑𝟑𝟐 ,𝟓 + 𝟑𝟑𝟐  

g. sketch the graph for  𝒇 𝒙      𝒂𝒏𝒅      𝒇ି𝟏 𝒙    𝒂𝒏𝒅 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒐𝒇 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏
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𝐡.𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐭𝐡𝐞 𝐝𝐞𝐫𝐢𝐯𝐚𝐭𝐢𝐯𝐞 𝐟𝐨𝐫 𝐟 𝐱𝐚𝐧𝐝 𝐡𝐞𝐧𝐜𝐞 𝐰𝐫𝐢𝐭𝐞 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐡𝐞 𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐥𝐢𝐧𝐞 𝐚𝐭 𝒙 = 1 
𝑓 𝑥 = 3𝑥 + 2𝑥 − 2𝐵𝑦 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝑅𝑢𝑙𝑒      𝑓ᇱ 𝑥 = 𝑞 𝑥 ∗ 𝑝ᇱ 𝑥 − 𝑝 𝑥 ∗ 𝑞′(𝑥)𝑞 𝑥 ଶ  3𝑥 + 2 → p x     𝐚𝐧𝐝   𝑥 − 2 → q x
𝑓ᇱ 𝑥 = (௫ିଶ)∗ଷି ଷ௫ାଶ ∗ଵ௫ିଶ మ𝑓ᇱ 𝑥 = 𝟑𝒙ି𝟔ି𝟑𝒙ି𝟐௫ିଶ మ    𝐨𝐫    𝑓ᇱ 𝑥 = ି𝟖௫ିଶ మ

𝑓ᇱ 1 = −𝟖 and     𝑓 1 = 𝟓ି𝟏    𝒐𝒓   𝒇 𝟏 = −𝟓
Tangent: 𝒚 + 𝟓 = −𝟖 𝒙 − 𝟏           →    𝒚 = −𝟖𝒙 + 𝟖 − 𝟓         
𝒐𝒓    𝒚 = −𝟖𝒙 + 𝟑 
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𝐢.𝐖𝐫𝐢𝐭𝐞 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐚𝐧𝐝 𝐜𝐨𝐨𝐫𝐝𝐢𝐧𝐚𝐭𝐞𝐬 𝐟𝐨𝐫 𝐭𝐡𝐞 𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐥𝐢𝐧𝐞     𝐭𝐨 𝐭𝐡𝐞 𝐜𝐮𝐫𝐯𝐞 𝐭𝐡𝐚𝐭 𝐢𝐬 𝐚𝐥𝐬𝐨 𝐩𝐚𝐫𝐚𝐥𝐥𝐞𝐥 𝐭𝐨 𝐭𝐡𝐞 𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐚𝐭 𝒙 = 1  𝑪𝑨𝑺
−8 = −𝟖𝑥 − 2 ଶ           → 𝑥 − 2 ଶ = 𝟏
𝑥 − 2 ଶ = 𝟏           𝒙 = 𝟏 𝒐𝒓 𝒙 = 𝟑
𝑓 3 = 𝟏𝟏
𝒚 − 𝟏𝟏 = −𝟖 𝒙 − 𝟑              𝒚 = −𝟖𝒙 + 𝟐𝟒 + 𝟏𝟏         𝒐𝒓    𝒚 = −𝟖𝒙 + 𝟑𝟓 
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𝐣.   𝐒𝐭𝐚𝐭𝐞 𝐭𝐡𝐞 𝐝𝐨𝐦𝐚𝐢𝐧 𝐟𝐨𝐫 𝒇 𝒙  𝐰𝐡𝐞𝐫𝐞  − 3 ≤ 𝒇 𝒙  ≤ 2         𝑪𝑨𝑺

k.   sketch the derivative curve for 𝒇 𝒙  
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𝐥.𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐜𝐨𝐨𝐫𝐝𝐢𝐧𝐚𝐭𝐞𝐬 𝐨𝐟 𝐭𝐡𝐞 𝐩𝐨𝐢𝐧𝐭 𝒃 𝐬𝐮𝐜𝐡 𝐭𝐡𝐚𝐭 𝐭𝐡𝐞 𝐚𝐯𝐞𝐫𝐚𝐠𝐞 𝐫𝐚𝐭𝐞 𝐨𝐟 𝐜𝐡𝐚𝐧𝐠𝐞 for 𝒇 𝒙  𝐢𝐧 𝐭𝐡𝐞 𝐢𝐧𝐭𝐞𝐫𝐯𝐚𝐥     𝟑,𝒃 = −𝟐   𝑪𝑨𝑺𝒇 𝒃 − 𝒇 𝟑𝒃 − 𝟑 = −𝟐
𝒇 𝒃 − 𝟏𝟏𝒃 − 𝟐 = −𝟐
𝒇 𝒃 + 𝟐𝒃 = 𝟏𝟑
𝒃 = 𝟔
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𝐦.    𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐚𝐯𝐞𝐫𝐚𝐠𝐞 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐭𝐡𝐞 𝐟𝐮𝐧𝐜𝐭𝐢𝐨𝐧 𝒇 𝒙  𝐰𝐡𝐞𝐧 𝒙 ∈  −2,1
Average value  =   𝟏𝒃ି𝒂 ׬ 𝑓 𝑥 𝑑𝑥௕௔

𝟏𝟏 − (−𝟐) න 3𝑥 + 2𝑥 − 2 𝑑𝑥ଵ
ିଶ

𝟏𝟑 න 8𝑥 − 2 + 3𝑑𝑥ଵ
ିଶ

𝟖𝟑 න 1𝑥 − 2𝑑𝑥 + 33 න1𝑑𝑥ଵ
ିଶ

ଵ
ିଶ

𝟖𝟑 ln (|𝑥 − 2|) ିଶଵ + 𝑥 ିଶଵ
𝟖𝟑 ln 𝟏 − 𝟐 − ln −𝟐 − 𝟐 + 𝟏 − (−𝟐 ]𝟖𝟑 ln 𝟏 − 𝟐ln𝟐) + 𝟑]𝟖𝟑 𝟎 − 𝟐ln𝟐) + 𝟑      →     𝟑 − 𝟏𝟔୪୬ (ଶ)𝟑
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55ˆ         72
72

p n= =

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

( )

( )

ˆ ˆ

)

ˆ ˆ( , )
ˆ ˆ,

55 17
ˆ ˆ(1 ) 72 721.96

72
0.098098

ˆ 0.76389

0.76389 0.098098,0.76389+0.09809

(0.6658,0.8620

8

p pp z p z

p ME p ME

p pME z ME
n

ME
p

σ σ− ⋅ + ⋅

− +

⋅−= ⋅ → = ⋅

≈
≈

−
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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
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