Using the Discriminant GREEN CR-%C

1. Calculate the value of the discriminant for each of the following functions.
a) f(x) =x*+8x+3
b) g(x) =2x*—-3x+4
c) h(x) = —x*+7x—3
d  jx) =x*—8x+16
e) k(x) =2x —3x*—4

2. What do your answers to question 1 tell you about the roots of each of the functions?
a)
b)
c)
d)

e)

3. Find the values of k for which x? + 6x + k = 0 has two real solutions.

4. Find the value of t for which 2x* — 3x + t = 0 has exactly one solution.

5. Find the range of values of k for which 3x* — 4x + k = 0 has no real solutions.



6. Given that the function f(x) = sx* + 8x + s has equal roots, find the value of the positive
constant s.

7. The function g(x) = x* + 3px + (14p — 3), where p is an integer, has two equal roots.
a) Find the value of p.

b) For this value of p, solve the equation x* + 3px + (14p — 3) = 0.

8. h(x) = 2x* + (k + 4)x + k, where k is a real constant.
a) Find the discriminant of h(x) in terms of k.

b) Hence or otherwise, prove that h(x) has two distinct real solutions for all values of k.



4.

5.
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Calculate the value of the discriminant for each of the following functions. b2 - 4ac
a) flx)=x*+8x+3

b) g(x) =2x*—-3x+4

c) h(x) = —x*+ 7x — 3

d j(x)=x*-8x+16

e) k(x) =2x —3x*—4

What do your answers to question 1 tell you about the roots of each of the functions?

Hint: are the answers positive or negative?

a)
b)
c)
d)

e)

Find the values of k for which x? + 6x + k = 0 has two real solutions.

Hint: Two roots > b? - 4ac>0

Find the value of t for which 2x* — 3x + t = 0 has exactly one solution.

Hint: One roots > b? - 4ac=0

Find the range of values of k for which 3x* — 4x + k = 0 has no real solutions.

Hint: No roots > b? - 4ac<0




6. Given that the function f(x) = sx* + 8x + s has equal roots, find the value of the positive

constant s. Hint: One roots > b? -4ac =0
7. The function g(x) = x* + 3px + (14p — 3), where p is an integer, has two equal roots.
a) Find the value of p. Hint: Two roots > b? - 4ac >0

b) For this value of p, solve the equation x* + 3px + (14p — 3) = 0.

8. h(x) = 2x* + (k + 4)x + k, where k is a real constant.
a) Find the discriminant of h(x) in terms of k.

b) Hence or otherwise, prove that h(x) has two distinct real solutions for all values of k.



5.
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Calculate the value of the discriminant for each of the following functions. b2 - 4ac
a) f(x) =x*+8x+3 b? —4ac=8%2—-4x1x3 =

b) g(x) =2x*—-3x+4 b? — 4ac =

c) h(x) = —x*+7x—3

d  jx) =x*—8x+16

e) k(x) =2x —3x*—4

What do your answers to question 1 tell you about the roots of each of the functions?

Hint: are the answers positive or negative?

a)
b)
c)
d)

e)

Positive discriminant means f(x) has two real roots

Find the values of k for which x? + 6x + k = 0 has two real solutions.
62-4x1xk>o0 Hint: Two roots > b? - 4ac>0

36 -4k>0

Hint: Solve to find value of k

Find the value of t for which 2x* — 3x + t = 0 has exactly one solution.

Hint: One roots > b? - 4ac =0

Find the range of values of k for which 3x* — 4x + k = 0 has no real solutions.

Hint: No roots > b? - 4ac <0




Given that the function f(x) = sx* + 8x + s has equal roots, find the value of the positive

constant s. Hint: One roots > b% - 4ac=0

82-4xsxs:=0
64-4s®=0

The function g(x) = x* + 3px + (14p — 3), where p is an integer, has two equal roots.

a) Find the value of p. Hint: Two roots > b? - 4ac >0

(3p)? - 4(14p-3)>0

b) For this value of p, solve the equation x* + 3px + (14p — 3) = 0.

h(x) = 2x*> + (k + 4)x + k, where k is a real constant.
a) Find the discriminant of h(x) in terms of k.

a=2,b=(k+4),c=k

b) Hence or otherwise, prove that h(x) has two distinct real solutions for all values of k.
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Calculate the value of the discriminant for each of the following functions.
a) f(x) =x*+8x+3 81_axIx3 = 64-12=52

b)  g(x)=2x*—3x+4 (-3)-4x2x4=9-32=-23

c) h(x) = —x*+7x —3 S _4w-1%-3=49-12=37

d  jix)=x*-8x+16 (—83‘-‘”'**@‘64‘6‘”0

=4 - = —44
€) k(x) = 2x —3x* — 4 21_41-3&-4-4 48

What do your answers to question 1 tell you about the roots of each of the functions?

a) Two ezl cooks

b) No cext ©oks

c) Tooo eal 0oes

d) One repeatad ook
e) Mo resl coobs

Find the values of k for which x? + 6x + k = 0 has two real solutions.

L2—4ac DO

GE—duxlxk 2O
-4k > -36
k < A

Find the value of t for which 2x* — 3x + t = 0 has exactly one solution.

b2 —4ac =0
(-3)* =4 2%k = O

Find the range of values of k for which 3x* — 4x + k = 0 has no real solutions.

bZ_4ecc €O
(-A)t-4x3x <O
-2k ¢ -l6

w 7 4
3



6.

Given that the function f(x) = sx* + 8x + s has equal roots, find the value of the positive
constant s.

= O
‘451:—64‘
s? = |6
s = *4
S >0 sS= 4

a)

The function g(x) = x* + 3px + (14p — 3), where p is an integer, has two equal roots.
Find the value of p.

b _4cc = O
G -4 x1x (\4p-3)=0O

(3;6 or
Aep?* - Sep +12 =0
(ae-2XpE-6) =0

b) For this value of p, solve the equation x* + 3px + (14p — 3) = 0.
~% 4+ (o> + 8 =0O
(<+207" =0

<~ = -9

8.

h(x) = 2x* + (k + 4)x + k, where k is a real constant
a) Find the discriminant of h(x) in terms of k.
b2—dcc = (k+4)*—4x2xk

kK 4+ 8k +lb-%Sk

(

k&¥+16

b)

Hence or otherwise, prove that h(x) has two distinct real solutions for all values of k.
Siowe kZ2O , k*4lb 26 b?_4czc 216
Tl discrtminant U be cosd=ue for ald value)

O@ kK S ln(;(.) Led buoo dsbncl Teal SOl OND




  f ( x ) = x ² + 8 x + 3


  g ( x ) = 2 x ² − 3 x + 4


  h ( x ) = − x ² + 7 x − 3


  j ( x ) = x ² − 8 x + 16


  k ( x ) = 2 x − 3 x ² − 4


  k


  x ² + 6 x + k = 0


  t


  2 x ² − 3 x + t = 0


  k


  3 x ² − 4 x + k = 0


  f ( x ) = s x ² + 8 x + s


  s


  g ( x ) = x ² + 3 p x + ( 14 p − 3 )


  p


  p


  p


  x ² + 3 p x + ( 14 p − 3 ) = 0


  h ( x ) = 2 x ² + ( k + 4 ) x + k


  k


  h ( x )


  k


  h ( x )


  k


  f ( x ) = x ² + 8 x + 3


  g ( x ) = 2 x ² − 3 x + 4


  h ( x ) = − x ² + 7 x − 3


  j ( x ) = x ² − 8 x + 16


  k ( x ) = 2 x − 3 x ² − 4


  k


  x ² + 6 x + k = 0


  t


  2 x ² − 3 x + t = 0


  k


  3 x ² − 4 x + k = 0


  f ( x ) = s x ² + 8 x + s


  s


  g ( x ) = x ² + 3 p x + ( 14 p − 3 )


  p


  p


  p


  x ² + 3 p x + ( 14 p − 3 ) = 0


  h ( x ) = 2 x ² + ( k + 4 ) x + k


  k


  h ( x )


  k


  h ( x )


  k


  f ( x ) = x ² + 8 x + 3


    b 2 − 4 a c =  8 2 − 4 × 1 × 3 =


  g ( x ) = 2 x ² − 3 x + 4


    b 2 − 4 a c =


  h ( x ) = − x ² + 7 x − 3


  j ( x ) = x ² − 8 x + 16


  k ( x ) = 2 x − 3 x ² − 4


  k


  x ² + 6 x + k = 0


  t


  2 x ² − 3 x + t = 0


  k


  3 x ² − 4 x + k = 0


  f ( x ) = s x ² + 8 x + s


  s


  g ( x ) = x ² + 3 p x + ( 14 p − 3 )


  p


  p


  p


  x ² + 3 p x + ( 14 p − 3 ) = 0


  h ( x ) = 2 x ² + ( k + 4 ) x + k


  k


  h ( x )


  k


  h ( x )


  k


  f ( x ) = x ² + 8 x + 3


  g ( x ) = 2 x ² − 3 x + 4


  h ( x ) = − x ² + 7 x − 3


  j ( x ) = x ² − 8 x + 16


  k ( x ) = 2 x − 3 x ² − 4


  k


  x ² + 6 x + k = 0


  t


  2 x ² − 3 x + t = 0


  k


  3 x ² − 4 x + k = 0


  f ( x ) = s x ² + 8 x + s


  s


  g ( x ) = x ² + 3 p x + ( 14 p − 3 )


  p


  p


  p


  x ² + 3 p x + ( 14 p − 3 ) = 0


  h ( x ) = 2 x ² + ( k + 4 ) x + k


  k


  h ( x )


  k


  h ( x )


  k

