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1. For each of the following parabolas with vertex V(0, 0), determine

1. the concavity. 2. the coordinates of the focus. 3. the equation of the directrix.

a) x? =6y b) x2=-4y ) ¥V ==12% d) ¥ =8x
1. Upwards 1. Downwards 1. To the left 1. To the right
2. F0;1.5) 2. FO,-1) 2 3 . 2. F(2,0)
3, y=-15 3. p=1 R L S0 Yol 3. x=-2

2. A parabola with vertex V(0, 0), open to the left, passes through point A(=5, -5). What is its
equation? y? =-5x

3. A parabola with vertex V(0, 0), passes through point A(4, 4). What is its equation if the
parabola is

a) open upwards? x? =4y b) open to the right? g s

@. Complete the following table knowing that each parabola has vertex V(0, 0).

Equation of Focus Equation of Equation of the A point on

the parabola the directrix axis of symmetry the parabola

%% = -6y F(-1.5, 0) y=15 x=0 A(6, -6)
v? = 8x F(2,0) x=-2 v=0 A( 2,-4)
X2 =2y Flo, Z] y= —-% x=0 A(-4, 8)
R J F[-%,O] x=1 y=0 A(-1,1)

5. Consider the parabola % with equation: y> = 4x and the line [ with
equation: 2x +y — 4 =0.

a) Determine algebraically the intersection points of parabola P
and line .
v2=4dx = (-2x+4)?=4x;4x?-20x+16=0
v==2x+4 A(1, 2); B4, -4)

xY

b) Represent the parabola and line [ in the Cartesian plane and

: : B(4,-4)
verify the answers found in a).

Page 347

¢) Determine
1. the coordinates of the vertex V of parabola #'.  V(2, 3)

2. the coordinates of the focus F' of parabola P’. F'(2,4)
3. the equation of the directrix [’ of parabola %". v=2
4. the equation of the axis of symmetry of %'. x=2

d) Deduce the equation (in the standard form) of parabola ?’ from the equation of parabola P.
(x+2P =4(y+3) =
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6. Complete the following table.

Equation Parameter Concavity Coordinates Coordinates Equation of -
of the parahola C of the vertex of the focus the directrix
(x+3)2=4(y-1) 1 Upwards V(-3, 1) F(-3, 2) v=0
(y—2)2=2(x+1) % To the right V-1, 2) F[% 2] x=2
(x+ 1)?=-4(y + 3) 1 Downwards | V(-1, -3) F(-1,-4) v=-2
(y+2)2=-2(x—1) L 1o the teft va, -2) F(£, -2 x=3
7. Complete the following table.
Equation Parameter Concavity Coordinates Coordinates Equation of
of the parahola c of the vertex of the focus the directrix
(x-1)? =-6(y + 2) % Downwards | V(1,-2) F[I, % v=73
(x+ 102 =4(y-3) 1 Upwards V(-1, 3) F(-1, 4) v=2
(=202 =-2(c + 1) 1 lromersr | V(-1,2) F[—%, 2] R
v+ 1) =6(x-2) % To the right vz, -1) F[%‘ —]] = %

8. Determine the equation of the parabola in each of the following cases.
a) The parabola has focus F(1, 4) and directrix [: y = 2. (x-1F =4(y-3)

b) The parabola has vertex V(~1, 2), is open to the right and passes through point A(3, 6).
(v-2P =4(x+1)

¢) The parabola has vertex V(1, 3), is open downwards and passes through point A(3, 1).
(x-1P =-2(y- 3)

9. In each of the following cases,

1. draw the parabola. 2. locate the focus F. 3. draw the directrix L
a) (x+2)?=-4(y-1) b) (y-1)2=-2(x-3)
yA R
Ly=2 /F(2,5; 1)

1+ 1+

/ F-2,0) 0

RY
(=]
Y

Lx=35

y |-1.25] o 1 0 |-1.25 y | 35| 3 2
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d y-12=4(x+1)

0 x 1¢ Fo,

L : |

\\7 F(=1,-1:5) \Q i

Ly=-25 \
L

X -4 -3 -1 1 2

y 2.5 0 -2 0 2.5 -1 -1.8

3.8
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10. Write the equations of the following parabolas in the general form.

4 - P=2ps1) A7 > b) (x+2=dly-1) """

] (y+3)2=§(x—4) x=2y?+dy+10 d) (y~2)2=-’2l(x+2) x =-2y% +8y- 10
1 1. Write the equations of the following parabolas in the standard form.

a) y=x2+2x+3__(x+1P=v-2) b) x=y2-6y+10 __@-3F=(x-1)

) y=-o2+4x+6_ -2 =+y-10) d) x==? -Jys31 _FEIF=rk-2)

12. Determine the coordinates of the focus F and the equation of the directrix [ of the following
parabolas.

- ' 7)o 2
a) y=x>—-2x—1; (x-l)z'y+2’FI1’"Zl’l‘y 4

b) xziyz._y_l; (v-2P =4d(x +2); F(-1,2); 1: x=-3

13. Represent the solution set of the following inequalities in the Cartesian plane.
a) x-2P<-4y—=1) b) y-12=2x+1) PR T

{4 s yE e T
{ - | s K ‘ s
} ; 3 i { : £ Y
| 14.4.. o, e i G- e ’ S o ¥ , B
‘ | f ] | 1 1 3 "fﬁ

- —

|
s
JEVSE
\

RY
rY
=4

L RY

14. For each of the following regions, determine the inequality that defines it.

a) i e t 1 b) N T YA g C) =7 S
B ML S [ roa 8 il . — t- e AR T 12 CHNONE: S S
P ] L n
/ O S 14 ot B e
bl U Ui B O S
1 ‘ & 0 { x

W ‘ e g ~ F25,0) ‘\ . —

(x- 1P <-4(y -2) v <-2(x-3)

-

15. Consider the parabola @ with vertex V(-2, 1) and
focus F(:Zé, l) and the line [ passing through points
A(2,1) and B(4, 3).

a) Find the intersection points Cand D of parabola
% and line L C(0, -1), D(6, 5)

P:(y-1PF=2(x+2);l:y=x-1
b) Draw parabola & and line [ and verify the results found

in a).

¢) Consider the closed region & whose boundary is i 1 ]
parabola ? and line L. {(y S0 <2(x+2)
Describe region R using a system of inequalities.__y=x -1
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16. Consider the hyperbola % with equation: x?
parabola % with equation: x + 1 = y2.

—y? =1 and the

a) Find the intersection points of the hyperbola and the
parabola.
X2-(x+1)=1ex?-x-2=0sx=-lorx=2

There are 3 intersection points.

A(-1, 0), B(2,-43),c(2,43)

b) Represent, in the Cartesian plane, the region defined by the
system |x2 _ 42 <]
x+1=y?

17. In each of the following cases, represent the region defined by the system.

a) {x2+y2<3 b) {y2>—2(x—2) 9 |Jx-1=3y?
2 2% 4x? +9y? - 36 <
y x°+9y° —36<0 X2 —y2<1
vy 4 YA
(0,2

(192).
12

ﬂ- 1+
= }
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RY
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18. Consider the circle ¢ and the parabola P on the right. The vertex of
the parabola is the centre w(1, 2) of the circle. The points A(4, 6) and

B(4, -6) are the intersection points of the circle and the parabola.
Describe, using a system, the shaded region.

(v-1)+(y-2) <25
(v-2)2<28(x-1)

- —zJ')(

RY

19. The parabola on the right, open to the right with vertex V(-2, 1)
crosses the x-axis at point A(-1, 0).
Calculate the distance traveled by a light ray going from point
P(6, 3) in a direction parallel to the x-axis, hitting the parabola
at point I and reflected at the focus E.
Parabola: (y- 1) =x + 2; c = 1, F[-%, 1] ;

I(2, 3): mPI =4 u; mlIF = 141u; distance traveled = 8.25 u.

A(4, 6)
B(4,-6)







