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(3> Find the zeros of the following functions.

a) flx) = -4(x + 2)> + 16 -4 and 0 b) flx) = %(x+3)2_2 -5 and -1

c) fix)=2(x+1)%2-10 -1-+5 and -1+Jgd) fix) =(x— 12 -7 1-+47 and1++7
e) fix) =-2(x+3)? =3 f) filx)=3(x—-2)2—-27__-1land5

g) flx) =3(x —1)>+ 6__none h) flx) = ~(x + 1) -1

@ Consider the quadratic function flx) = alx — h)? + k.

a) Ifa > 0, indicate the number of zeros when

1. k> (. _none 2. k=0. onlyone 3. b < (). two zeros

b) Ifa < 0, indicate the number of zeros when
1. k> (. two zeros 2. b=0. onlyone 3. b < (). none
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j“/5.. Graph the following parabolas.
a) y=—(x—12+4 b)y:%&—3ﬂ—2

AY
A
SR

Y

[o] 1\ ®
V(3,-2)
<) y=—%(x+2)2 d) y=%(x—3)2+1
| “\/
1+ 14+
Vi-2,0) , " V(3,1)




6) Consider the function flx) = -2(x — 1)? + 2 represented on the right. Ay
"~ a) Whatis the domain of f7__dom f =R vi1,2)
b) What is the range of f? ran f = }-=, 2] i
¢) What are the zeros of f?___0and 2 0 i ~x
d) What is the y-intercept of f? 0
e) What is the sign of f? f(x) = 0if x € ]==, 0] U [2, +<[
fix)= 0 if x € [0, 2]
f) Complete the study of the variation of f.

1. fisincreasing over 1=, 1] . 2. fis decreasing over [1, +<[

g) 1. Does function freach a maximum? If yes, what is it?__Yes; max f = 2

2. Does function freach a minimum? no

i’} Consider the function flx) = %(x + 1)? — 2 represented on the right.

Find Ay
a) 1. domf & 2. ranf. -2, #l
b) 1. thezerosoff -3and1 2  the y.intercept of f. -1.5
¢) the sign of f._ f(x) = 0 over }=<, -3] U [1, +<[; f(x) < O over [-3, 1] T
d) the variation of f. _f is increasing over [-1, +<[. 0 /1' x
f is decreasing over J-«<, -1].
e) the minimum of f. minf=-2 V(-1,-2)
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8. Find the domain and range of the following functions.
a) fix) = -2(x+ 12 +5 b) f(x)=%(x—1)2—2
dom f =R; ran f = J-«=, 5] dom f =R; ran f = [-2, +o[

@. Determine the zeros of the function y = -2(x — 3)2 4+ 18. __0and 6

@. What is the y-intercept of the function y = -2(x — 3)> + 7?_-11



1 1. The sign of the quadratic function fix) = alx — h)? + k depends on the signs of a and k.
Indicate, in each of the 6 following cases, the intervals where flx) > 0 and flx) < 0.

k<0 k=0 k>0
a> 0 XN X, ;x h :x :x
f(x) > 0if x €] ==, x; [U] x,, +=[ f(x) > 0 if x € R\{h} flx) > 0,vx e R

f(x) < 0if x E]x;, x,[

A /) 3=

f(x) < 0,¥xER f(x) < 0if x € R\{h} f(x) > 0if x € Ix;, x,[
flx) < 0 if x €] ==, x; [U] x,, +2[

Y

1 2. Determine, in each case, the values of x for which

1. filx) > 0. 2. fix)=0. 3. flx) <O. 4. flx) <0.
a) lx) =2 (x—1)2 -2 b) flx) =-4(x —3)>+ 16
1. fix) > 0if x € ], 0 [U] 2, +=[ 1. fix)>0ifxe ]1, 5[
2. fix)= 0ifxe ]J==, 0]JU[ 2, +=[ 2. fix)=0ifxe[1, 5]
3. fix) < 0ifxe]o, 2 3, fix)< 0ifxe J==, 1[U]5, +<[
4. fix) <= 0ifxe [0, 2] 4, fix) < 0 if x € J==, 1] U] [5, +>[

13. Determine the values of x for which y = 3(x — 1)? — 27 is positive.
x E€J-=, =2] U [4, +x<[

¥4, Study the variation of the following functions.

a) lx) =3(x—-1)2-2 b) flx) =-2(x+1)2+1
f is decreasing over J- =, 1]. f is increasing over J-x=, -1].
f is increasing over [1, +x<[. f is decreasing over [-1, +=[.

5. Determine the interval over which the function fix) = 2(x + 4)? + 2 is increasing._[% *<[

96. Determine the values of x for which the function y =-3(x + 1)? + 12 is increasing.
x EF =, -1]
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17. In each of the following cases, indicate whether the function reaches a maximum or a
minimum and determine it.

a) fix) = 2(x—3)2— 1 b) fix) =2(x+ 1)2 -2

A maximum: max f = -1 A minimum: min f = -2

18. Find the extremum and its nature (maximum or minimum) of flx) = 3(x — 1)? — 4.
A minimum; -4

19. What is the axis of symmetry of the parabola with equation y = (x — 1)2?
The line x = 1

20. Find the values of x for which the function fix) = —2(x — 1)2 — 4 is equal to -36.

-3and 5
21. a) f(x):—g(x+1)2+4 b) f (x)=2x?
c) f(x):4(x—2)2 d) f(x)==x*-1
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?31 A parabola with vertex V(3, 16) has a y-intercept equal to 7. What is the y-coordinate of the
point A on the parabola whose x-coordinate is 5?
y =-(x-3) + 16; A(5, 12). The y-coordinate of point A is 12.

2‘;& A parabola with vertex V(3, 8) passes through the point A(6,-10). What are the points on this

parabola whose y-coordinates are equal to 67
y=-2(x-3)7 +8; P(2, 6)and P,(4, 6)

—

24. What are the zeros of the parabola whose vertex is V(~1, 12) and passes through the point
=-3(x + 1)? + 12. The zeros are -3 and 1.

‘ n ¢ b v
25. A parabola with vertex V(6, 10) passes through the point P lﬂO, 6). What is the initial value of
—/ this function?

f(x) = q%(x - 6)? + 10; f(0) = 1. The initial value is equal to 1.




25;. During a competition, a diver enters the water Height AY
~—" 2 seconds after jumping from the diving board and  (m)
reaches a maximum depth of 9 m. The portion of the
parabola on the right represents the diver’s trajectory.
If the diver remains underwater for 6 seconds,
determine the height of the diving board.
f(x) =(x-5)-9; f(0) = 16
The diving board is at a height of 16 m.

Time (s)

>

0 x

94

L~

27. Atits purchase, a share is worth $6. We observe that the function f, which gives the value y of

- the share as a function of the time x in months since its purchase, is a quadratic function. The
share reaches a maximum value of $8 six months after its purchase. What is the value of this
share 9 months after its purchase?

flx) = %(x - 6)2 + 8; f(9) = 7.5. The share is worth $7.50.

>

N\
28./. We have represented on the right the trajectory of two Height A &
N fireworks launched at the same time. (m)
The rule h = -2(t — 4)? + 100 gives the height A, in metres, B
as a function of the elapsed time, in seconds, since they were
launched. Knowing that firework A explodes at a height of
92 m and that firework B explodes 1 second later, determine
at what height firework B explodes at. !
Firework A explodes 6 seconds after its launch. 0 Tlme('s)

>

Firework B explodes 7 seconds after its launch at a height of 82 m.




