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A_Level M ath _ Graphing Piecewise Function:

gx),0<x<2
( _ N ( . . A f(x)z{h(x)2<x<4
Important things to note! Parametric Equation: ’ =
When drawing a graph, we have to label the e Using GC, click [MODE],then change e Using GC, click [Y=] and select [MATH], then click
following features: [FUNCTION] to [PARAMETRIC]. [B:piecewise], choose the number of pieces.
e Stationary Points e Click [WINDOW] to set the range of e To type inequality, click [2nd] [Math].
¢ Intercepts values of T because by default, Tmin=0
e Asymptotes and Tmax.
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Piecewise Periodic Function:

Conics 9(x),0 <x <2

. ., N ~ f(x)z{h(x),2<xs4

ircle: Ellipse: Hyperbola: (Left-right

where f(x) = f(x + 4),

(%a T - ®* 4 is the period of the graph where the graph repeats

\'ﬁ_/ itself fully in intervals of 4.

Equation | (x-h)® (y—k)* _ Equation (x—h)? _b- k)? -
aZ = B : a2 - kbz L )
tre s
Equation (x - h)z +(y— k)z =2 Centre (h. k) en (h, k)
Horizontal a Horizontal a s ~
Centre (a, b) distance distance . A . .
—— . Vertcal b Asymptotes | b Rational Function Graphing (Graphs of Fractions)
distance a
\_ J L J U ) General rule: Always check if the rational function is an improper
fraction, if so, perform long division.
4 N )
Hyperbola: (Top-bottom}) e ~N
Bazshalis Vertical Asymptote: Solution of the denominator
b as0 ¥4 a<0 Horizontal Asymptote: Constant outside of the fraction.
b/ 2‘ &) Oblique Asymptote: Function outside of the fraction.
. - J
1 (x.0) . ~N
2 2 Example: Example:
Equation (y;zk) x ;:h) - Equation (y - y1)2 = a(x —xq) Equation (y— J’ﬂz =a(x—x,) - ax :;J y= ax;: Jb,x +c
cx e
Centre (hk) Vertex (x4, %41) Vertex (x4, ¥1) -> After long division, -> After long division,
q k
Vertical b Line of yY=m Line of x=x FEpik=—
distance symmetry symmetry ;
ptotes b 1o y te: ¥ Oblique Asy ote: 3 pxX +q
S y-k=t_(x-h) \ J
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Transformation Deduced Graphs

® Consider the graph of y = f(x) and assume thata > 0. ( Replacing y = f(x) withy = f'(x). )
* General rule: Use the replacement to transform the given equation to the desired equation

General rule: When we change from y = f(x) into y = f(x), points
change from (a,b) to (a,f’(a)).

Transformation Replacement New equation Effect on coordinates Step 1: Indicate all asymptotes and x-intercepts. Z
Translation of a units in the positive x direction. Replace x with (x = a) y=f(x=a) x-coordlnatii“igcrease by a v = f(x) y = f'(x)
; ; ; : : Stationa int x-intercept (k, 0
Translation of a units in the negative x direction. Replace x with (x + a) y=f(x+a) x-coordinates decrease by a & =r5;rpo WiR0)
units.
Translation of a units in the positive y direction. Replace y with (y — a) y —a = f(x) y-coordinates increase by a Vertical asymptote | Vertical asymptote x = k
units. x=k
Translation of a units in the negative y direction. Replace y with (y + a) y +a = f(x) y-coordinates decrease by a Horizontal Horizontal asymptote y = © wuy
units. asymptote y = k
Stretching/Scaling by factor a parallel to x-axis. Replace x wilhf y= f(fJ x-coordinates multiply by a. Oblique asymftole Horizontal asymptote y =
Q y=ax+ a
Stretching/Scaling by factor a parallel to y-axis. Replace y with £ s _ f(x) y-coordinates multiply by a. Q
a
a
Reflection about the y-axis. Replace x with (—x) y = f{-x) x-coordinates change sign. Step 2: Sketch from left to right, one section at a time, taking note that: @
Reflecti bout the x-axis. Repl ith (— =y = -coordinates ch ign. g
eflection about the x-axis eplace y with (—=y) y = f(x) y-coordinates change sign ¥ = F(x) y = f'(x)
Graphing has a positive gradient Graph is above x-axis
\. J ( : >
Graph has a negative gradient Graph is below x-axis

- s ~ _ y
Cﬁsplacing y = f(x) with y = f(h@ (Ftaplacing y = f(x) with y = | f(x)D

-

J

Step 1: Remove the part of the Step 1: Sketch the graph

( Replacing y = f(x) with y = - ]
graph on the left of the -axis.

fix)

Step 2: Flip any part of the graph General rule: Wh £ B " 1 R— - -
Step 2: Retain the part on the that is below the -axis up. e SR ke angs from FESifCY) ISiy= -7 » Polnts change froma (a, b) (a' E)'

fix)
right of the -axis and then reflect

Step 1: Indicate all asymptotes and intercepts. Step 2: Indicate turning points.

¥=fz) _ 1 ¥ = f(x) 1
Y=70 i)

)
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. y=f(x) _ 1
Horizontal asymptote y = k Horizontal asymptote y = . ¥ =7
f(x) Is increasing, —L_is decreasing.
0 0| \_/ 10 -0 U U 10
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Vertical asymptote x = k x-intercept (k,0). Minimum point (a. b) Maximum point {a,:—]

Maximum point (a.%) Minimum point (a, b)

-intercept (k,0). Vertical asymptote x = k
e pt( ) : ymp = Step 3: Sketch from left to right, following these rules:

it about the -axis on the left side.
0
|

f(x) is decreasing, +ﬂ is increasing.

Oblique asymptote y = ax + b Horizontal asymptote y = 0. fix)
0




