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Key Ideas

Definitions:

e Vertex Form uses the Vertex (h,k) to quickly build the equation. Similar to “Slope-Point Form” in

Math 10C
e Vertex Formy = a(x — h)? + k is easier to sketch than Standard Form y = ax? + bx + ¢

® In Math 20-1, the vertex is labelled (p,q), making the equation y = a(x —p)? + ¢
Part 1 - Vertex Form Transformations
In the equation f(x) = a(x — h)? + k, what do adjusting a, h, and k actually do to the graph?

https://phet.colorado.edu/sims/html/graphing-quadratics/latest/graphing-quadratics en.html
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h(x) = —1(x—0)>+0

k(x) =2(x—0)2+0
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m(x) = 0.5(x —0)2+0

n(x) = 0.5(x +2)?> +3
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Part 2 - Building an Equation uSing Vertex and a Point

Q1: A parabola has a vertex at (3,5) and passes through the point (1,9). Determine the equation of the
line in Vertex Form. .

j = alx —p) 8 Ly 4

gcalx-n?,5 i (ha)

q-a(1-3)* 45

q: a(-2)*+5

Jira (4)+5
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Q2: A parabola has a vertex at (-4,6) and passes throught the point (-2,2). Determine the equation of the
line in Vertex Form.

Y- a( x -h) Pak

j-’a\(xu\)"-ré Ve (-22)

2z a(-2+4)*+6

2:a(2)*+6
2 a4 )+6é

,q—_o\(‘ﬁ
%_Ll}:a\%‘!/ / g - (r+1)* +6j

Q3: A parabola has a vertex at (0,6) and passes through the point (3,3). Determine the equation of the

line in Vertex Form.
calxp) i+ 9.
§=a(x‘0)z +6 (/éﬁ(3:'5)
3+ 4(3—0)1 +6
g 0\(9)+6
-4 -6
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Part 3 — Converting to Standard Form, f(x) = ax? + bx + ¢
Q4: Convert y = 2(x — 3)? + 6 into Standard Form.

qe 2(x-3(x-3) +6

3’ 2(x2—6x +°)> +6

j"‘ 2%% <j2x +HE +§
j’ 2x % -12x + 24

Q5: Convert f(x) = %(x + 2)? — 8 into Standard Form.

)= s (xv2)(xv2) -8
(< x) g
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ZX+ 2% + 2 -8
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Z.Xz +2x -6

Q6: Convert g(x) = 3(x — 1)? + 12 into Standard Form.

j(")’ 3(x-1)(x-1) +12
= 3(x%-2« +l) +12
*3x% bx vy (2
= 3% e w15
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Part 4 — Finding the Vertex, Axis of Symmetry, and Zeroes using Vertex Form

Use the following information to answer Q7-Q10:

1)2 81
4

f(x):4<x+Z

Q7: Determine the coordinate of the Vertex.
-d =8]
4 4
Q8: Determine the equation of the Axis of Symmetry.

)
X~ ._(

Q9: Convert to Standard Form to find the y-Intercept.

8

)= o (xnd)rd) -2

. "i(x"+ ix + ik -%J

i '7’xz+2x +'.ﬁ -%J
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»
j-‘(ﬁ«q(l(r i5 -20

1
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Q10: Determine the zeroes.

From Vertex Form From Standard Form

F6): q(x42)? -8l $) = Mx?x2¢ - 20
l‘
X-lot > %ot j:O

Xt =2 4ot 3:0
O Yy *+2x-20

0= 4 (x+4)? -8l

%l '*% O=2x*+[x -10 g+l = ¢l
Oxd:-20
%—' = 4z ) 0= Zx* -Yx »5x -10
s 2y 0= (2x*-4x)+ (5x-0)
§ - Gt 0 2 2y et
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Use the following information to answer Q11-Q15:

gx)=1(x—-1)?>-9

Q11: Determine the coordinate of t

ﬁ(xﬁ alx~+)% -9

he Vertex.

(),-a)

Q12: Determine the equation of the Axis of Symmetry.

Q13: Convert to Standard Form to find the y-Intercept.
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Q14: Determine the zeroes.

From Vertex Form

y-iotaep t s -8

From Standard Form

960 = iG9) =4
X-10t D 4t y20

O: ((x-1)*q
9 g |
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V' = (x-1)
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x
O (x 42 )(x -4)
e »
X+2 =0 x-4:0
- -2 +1 4_\,(
,X'—"L ‘x:‘ Yy




Math 20-2

Q15: Sketch the function g(x) below.
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Part 5 - Projectile Motion Qsing'Vertex Form

Q16: A frog is standing on a 30cm tall rock. It jumps through the air, reaching a maximum height of
50cm when it is a horizontal distance of 15cm from the rock. How far from the base of the rock does the

frog land?
h(x) = ale-p)* +q
;
(15,50) () = a(x~15)" +50
20 : a CO-IS)Z +5%
20: a(225%) +50

- 50 -50
-20 = a(225)

=225 #22K
-4,
45

) h(x) = w5 (x5) Z}

Hits  bstbeo at j=0

O = ’,fé [x-)5) * 458

O 50 ~50
[ (O'O\ é (X/O)
i \ = o 2
v » /-4 & et
"’(—%) '-'(-w5>
-225 = -4y (x -’5).2
2(-4) ()
562-5 = (x~!5>7'
V%257 = x5
/ T
-23232 = x5
1+ 2332 x5 +15% s

H5 +15
E@ | lx : -8.92 ‘
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Q17: State the Domain and Range of the function.
Jrans S xlotx ¢ %12, x 6m}
log: {yloty2s0 yerd




