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7A Exploring parabolas

1.

Equation
y = 22*
y = 1L.5a?
y=0.72*
y = 0.02z*
_ 3 9
v= 515
12 .
b= =
i
Y73
2,
= Eﬂl'
Equation
y = hx?
y= —5a?
_1,
y=ge
2
y= —gm‘
y=—1.227
Y= ——a
y = 1.627
/5

Homework Answer
Value of
2
1.5
0.7
0.02
3
- =15
2
12
— = 1.71
T
1
3
2
5 =10.4
Wider / Narrower
Marrower
Marrower
Wider
Wider
2 Marrower
Wider
Marrower
== 2.24 Narrower

Wider / Narrower

Marrower

Marrower

Wider

Wider

Marrower

Marrower

Wider

Wider

Turning point

Minimum

Maximum

Minimum

Maximum

Maximum

Maximum

Minimum

Minimum
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(0, 2); minimum
X=0

(1.5, -2.25); minimum
X=1.5

. (-1,0) (1, 0) . (0,0) (3,0)

iv. (0,-2) iv. (0,0)

I. (1, 3); maximum . (0.625, 1.125); maximum
. X=1 ii.  X=0.625

iii.  (0,0) (2,0) iii.  (0.25,0) (1,0)

iv. (0,0) iv. (0,-2)
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7B Sketching parabolas using transformations

1.
Equation Shift Turning point
y=zi4+4 41 (0,4)
y—at—25 251 (0,-2.5)
y=—a'+ % it (©.3)
y—a2 — lf_f; Iy (0,-3)
y—z+04 04t (0,0.4)
y—ax*—3 31 (0,-3)
y— 2%+ /2 V2t (0,+/2)

. b

y—a®— g 1351 (0,-1.25)
y—x? — 4.6 461 (0,—4.6)
y— a2 — /6 V1 (0,—/6)
y— 12— =t (0,-3)
y—at+ 3.5 3.51 (0,3.5)
y—4d+x? 41 (0,4
y =5+ 5t (0,5)
y——3+2° 1] (0,-3)

y——15+z 154 (0,-1.5)
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2.
Equation Shift Turning point
y=(z —3)° E (3.0)
y=(zx+2) 2 (-2.0)
y=(r—-12)" 12— (1.2,0)
y = (z 4+ 6)° 6 (-6.0)
y=(z— ) 2125~ (3.0)
y=(z — 14)* 14— (14,0)
y=(z—44)* 44— (4.4,0)
y=(z+2)? 26— (-2.6,0)
y=(z—11)° 11— (1.1.0)
y = (z +4.05)* 4.05— (—4.05,0)
y=(z—- ) 0214~ (15.0)
y=(z+ %]2 1417 — (-1.417,0)
y = (z+3.5)° 35— (-3.5,0)
y=(z —0.5)* 05— (0.5,0)
y=(z+57)° 57— (-5.7.0)
y=(z —0.5)* 05— (0.5,0)

*(The original line read “(—%: + z)*": the interpretation here is (x — 0.5)2)
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3.

Equation
y=(x—4)0*+3
y=(r+1)* -5
y=z"46
y=(zx-37+1
y:[m—?»}z—g
y=2(z+1)* -6
y=—(z+5*-1
y=(r+1)*-2
y=(z—47°+6
y=(z+3)" -7
y=3z—-1)%+5
y=(z—-1)"4+6
y=—(z+2)* -3
y:—{m—3)2+5
y=[1+4}2+3

y=(r—-17-1

Shift (—=/—, 1/1)
431

1—,51

0,61

]

31t

3-01

1—,61

311

1,21

461

3,71

1—,51

1—,61

2051

3-51

4~3t

1—11

Turning point

(4.3)

(-1.-5)

(0.6)

(3.1

(3.-9)

(-1.-6)

=5-1

-1.-2)

(4. 6)

=3,-7)

(1.3)

(1.6)

(-2,-0.5)

(3.5)

-4.3)

.1
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4.

Equation

y=—(x—-3)*+4

y=(x+6)0° -7

y=(z+4)

y=11—(z —4)*

VSUCCESS
RIS

y=T+(z - 5)*

y=(x+5)0°-3

y=—=(x—-5
y=—(z+2)*
y = 2.5z°

y=-3z+2)0*+9
y=(x+4)° -8

y=10—(z —3)*

y = —bx

Turning point

(3.4

-6.-7

(0.0)

(-4 0)

(4,11)

(5.7

(-5.-3)

(0.0)

-2.-1)

(5.0)

(=2.0)

(0.0

(-2.9)

(—4.-8)

(3.10)

(0.0

Max / Min

maximum

minirmum

minirmum

minirmum

rmaxirmum

minirmum

minirmum

Maximurm

minirmum

Maximum

rmaxirmum

minirmum

Maximum

minirmum

rmaxirmum

rmaxirmum
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5.

Prompt

a)b—

b) 41

c)31

d)§— 21

g 2—T4

fld— 61

g} reflectx-axis, 1—

h}3—41

iy reflectx-axis, 4 1

n2=7r

K 7— 14

I} reflect x-axis

m) &t

ny8—,51

o) reflect x-axis, 7 —

pi2—

q) reflectx-axis, 41

11— 81

5) 10—

£6—

Mew rule

y = (z—6)
y=uxt—4
y=1x +3

y=(z+8)7°+2
y=(z—-2P%-7
y=[(z+4)P -6
y=—(z+1)°
y=(z+3) -4
y=—z +4
y=I(r—2P+7

y=(z+T7f -1

y=—(z-7)°
y=(z+2)f
y=—1+4



AXFEE

= VSUCCESS

7C Sketching parabolas using factorisation

1.

(4,0)F /

(0.5, -12.25)

(-1 716)\[('/ (0,-15) &
' \

\ ol
(—4,0) &
) i (0,0) &= \\ AV )
’ (-4.0) (-3.0)
. b 0
. (—3.5.-025) &
(-2, —4) & | )
(0.0) = (6,0)E
0
T - (3,-25) ¢
\(—G‘O)I (0,0) 8 | ‘
y 5 ] 3 3 (72_ 0) B (3. 0) -
El 0
(o 1> /
(-3, —18) ¥ 1 i d (o.‘5. —12.5)151
(0.0)r / \ ,
a ? 3 s.oet (0,54)
5 0|

b T (2.5, -18.75)

F]

(3.0)8 (6.0)F /
'\..L._/g ?

(4.5, —-6.75) F

(0, -12) ¥
15

™ (1.5, -18.73) I

(0,40) 1
f

(4.0)1

] = (5.0)1

(4.5, -05) €
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2.

Quadratic

y=:|::'+ﬁm—2
y=x+4r+1
y=x +8—3
y=x'—8r—2
y=x —1lz+2
y=::3—4..'=:+2
y=x'+12zr—5
y =t — bz + 10
y=x+4r+9

y=2r + 12z +4

Vertex form
(r+3)-11
(z+2)p -3
(r+4)-19
(z—4) —18
(z—5)* —23
(x—2) -2
(r+6)* —41
(z—3)2+1
(r+2)7+5

Nz +3)? — 14

Turning point
(-3, —11)
(-2, —3)
(—4, —19)
(4, —18)
(5, —23)
(2, -2)
(=6, —41)
(3, 1)
(-2, 5)
(-3, —14)

{-‘.

[T EF]
|
=

i’
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7D Sketching parabolas by completing the square

1.

Equation

y=(z+2)7 -4
y=(r—3)7+4
y=[x—2)°+6
y=(r—6°-9
y=(z+1P+T7
y=(x—57-2
y=(x+27 -3
y=(z—87+2
y=(x+2)7+12
y=(r—5°+6
y=(z+7PF+1
y=(x—2)7°-4
y=(z+4) +8
y = (x—5)° +6

x-intercept(s) (sety = ()
(0,00, (—4,0)

none (no real roots)

none

(3,00, (9.0}

none

(5 —+/2,0), (5+ /2,0)
(—2 — /3,00, (—2+/3,0)
none

none

nane

none

(0,00, (4,0}

none

none

(—6.0), (0,0)

y-intercept (setz — ()
(0,0)
(0,13)
(0,10)
(0,27)
(0,8)
(0,23)
(0,1)
(0, 66)
(0,16)
(0,31)
(0,50)
(0,0)
(0,24)
(0,31)

(0,0)
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(-1.3)

(0.4) &

(0.1)H \(0_96795.0)'3

/

(3.73205,0) &

4

4 6

N2

(2,-3)

/

(—6.31662,0)

o
/ (0.31662,0) I

(-3,-11)F

r (0,4)

P

(0.10)

il

\(mulu)l
]

(4 —6) I

(6 44949,0) I

A Y 20 /I
(—9.80808 0) (0,1) ¥ | (—0.10102,0) &
3 5 5
S~—— ”
(=5, —24) 19
40
(0,2) 8 /

N

(2.61803,0) I¥ /

10

(0.38197,0) I \\._J/

(1.5, —2.5) 9
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7E Sketching parabolas using the quadratic formula

1.

CQuadratic

=~ fr+ 8

r —Gr+9
—x? 4+ 22+ 7
dr? — 12z + 12
dr® +x+1
2r — 14 + 24

T —Tr+13

2 + 5z + 3
r® — 2+ 20
Quadratic

dt +dr+ 10
fiz® — 18 + 12
252 + 32— 2
x® — 1l + 25
&+ 3z +5

—5z* + 15z — 10

15

20

12

24

13

20

r-coordinate

4

3

—10

2

3

2

D

=32 =4=0
25 —-36=-11=10
4428 =32>=10
144 — 144 = 1)
1-16=—-15-=10
1896 — 192 =4 =10
49 —52 = -3 =0
25 +24 =49 =10
40} — 400 =0

y-coordinate

3

2%
¥=73
y — —
y —
i}

11
¥

5
y’ —

Mo.of real x-intercepts

2

Turning point (f, &)

2 2

(-3 3)

5 —3)
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\ (—2,0) &
e

/

(1.0)¥ (3.0)%

(71 12132, 0) E

2 0
(2,-3)
(0.7) 8 (1,9)i
/—.\

\ (3.12132,0) I

20
(0,11) &
(3.2)
“"--o--""‘/
0 2 4

20|

p]

(

—1.6) ¥

(—3.44949,0) I /-'~T. (0.5)E

-

20

/

5 !
/ (1.44949,0) ¥

20

\
N

\ (0.1)

N

/

20

/

(—3.73205,0) =

C—a—0
(=2, -3) &

=

20

(—0.26795,0) &

N\

/

(-1, -9) ™
20

(0,—8) ¥

(1.5,0)
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7F Applications of parabolas

1.
4,7
. (8.83,0) and (-0.83, 0)
. 8.83m

o o0 oo

AN

(0,2.2) / \
2
(—0.83046,0) / \(883046. 0)
e. Path spans 0<x<60. Ground contact occurs at 8.83 m, height at 6 m is
5.8m>0. Yes — it stays dry.

3.78s

2m

18.53m

T=0.517s and 3.156s

o oo
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3.

a. 14.14m

b. Maximum height: 4m; turning point (0, 4)

c. Y=1.8m, x =(-5.24, 1.8) and (5.24, 1.8);

524 <x<5.24
d.
5
m
(—7.07107,0) (7.07107,0)
1:0 -5 0 5 1:[1

4,

a. 0<x<6

b. (0, 0) and (6, 0)

c. Maximum height: 4.5m, turning point (3, 4.5)

d. Actual horizontal length = 6 m, Fails — exceeds 4 m limit
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7G Intersection of lines and parabolas

1.
a? — 6z +5 =3 t—bz+2=0 = =37 (3+ 7, 3), (3—+7, 3)
—97% 4+ 22 +8 = —1 —222 422 +9-0 = z (1+;@~ —1),(1_2"@,
1+./10
2
22 —4xr+1=5 ' —2r—2=0 = z=1x+3 (1++3, 5), (1-+v3, 5)
322 +12r—T—4 322 — 122 +11 -0 — z— 2+ (g_£4} (a—ﬂ 4)
. 37 3.
Vi
3
2.
~ 9 Aes 11 yes
x=4-+10, y=10-3+10 K= Y=ot
[65 11 465
x=4+\,"ﬁ, y=1[l+3\"ﬁ x= o4 y== -2
4 4 4 4
x=l—\,"'ﬁ, y=6—2\,"'ﬁ x==5, y=-4
x=1+\,"'ﬁ, y=2|:3+~.,"'ﬁ] x==1, y=4
3.
2 solutions 2 solutions
0 solutions 1 solution
0 solutions 2 solutions
4,
2 1
x=2-411, y=11-4411 X=2. Y=g

x=2+\"'ﬁ, y=11+4\"'ﬁ
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7H Functions

1.
Relation Reason Function
{(2,8), (3,7). (4,9} Each x appears once Yes
{(0,1),(1,2). (0,3)} r = mapsto1and 3 No
1(—2,4), (1, =1}, (3,00, (2,4)} All z-values distingt Yes
y=0—3r Straight line, passes vertical-line test Yes
=4 Vertical line, fails vertical-line test Mo
y F Parabola opening up, vertical-line test Yes

(814
{(1,2),(2,2).(3,2)} Distinct s, same y allowed Yes
{(=1,00,(0,0), (1,00, (1,1)} r = 1 has two outputs No
y2 r+1 Sideways parabola = some x give two Mo
ys

2.
Function Limit statement
flz)=3z* -7 flz) = +ocasr — +o0
fiz) % flz) =07 as ¢ — —oco (and as & — +od)
fiz) =5" flz) =0 sz = —0
flz) = -2 flz) = —wasz — +oo
flz) =z flz) — +oo (slowly) as ¢ — +oo
flz) =z —4r flr) = —wasr — —
flz) :iﬁ flz) =0 asx — +o0
fiz) = log(zx) flz) = +ocasr — +oo

flz) = log(x) flz) = —ocas o — 07 (approach from the right)
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71 Graphs of circles

1.
a. (0,0)
b. r=6
c. y=43V3
d. x = +2V5
e.
(0,6)é
/// ) \\\
(-6,0) = (6,0) &
Y
\ /
(0,—6)‘[{
2.
a.
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3.
a. m=i\/§
b. m > +V3
C. m<i\/§
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7J Graphs of hyperbolas

2.
x=-1, y=-1
x=1, y=1

3.
x=-\5, y=-1§
x=+5, y=+5

=% y=-Az
x-%, y=12
.

1 1
x=-—, y=-+3 x=-42, y=-—
V3 V2
1 1
x=—, y=13 x=V2, y=—
' V2
5 1
x==-,=-, y=-v15 x=—5\1{£, y=-—
8 2
5 1
=2, y=415 x=5v2, y=—
X 3 ¥ V{E
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7K Further transformations of graphs
1.

(-2.3) & :

(0.1) (2.-2)

(0,4) 5 (0,0)E

' / 2 2 2 a
2 — — 2
4 2 0 2 4 4

(0.35) =




AXFEE

s
%VSUCCESS




