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Questions

1. Functions, 2ADV EQ-Bank 3 MC

The set of values of k for which z? + 2z — k = 0 has two real solutions is

A, [-1,1)
B -1, .
c E ) N 4. Functions, 2ADV F1 2005 HSC 1d
. — 00, —
D. [—1] Express (29:; 3) - (@ ; Y as a single fraction in its simplest form. (2 marks)

2. Functions, 2ADV EQ-Bank 4 MC

The graph of y = kx — 3 intersects the graph of y = @2 4+ 8% at TWO diStiNCE POINTS FOr e L oL
A k=11
B. k>8+2V3ork<8-2V3
C. 5<k<6
D. 8—2V3<k<8+2V3




5. Functions, 2ADV EQ-Bank 13 7. Functions, 2ADV EQ-Bank 16

2 T a’b — ab®
a? + 2ab + b2’

Simplify (2 marks) Simplify (2 marks)

m —
z2 — 2z — 15 z+3

8. Functions, 2ADV F1 2021 HSC 11

6. Functions, 2ADV EQ-Bank 14 Solve z 4 & ; 1 9. 2marks

Simplify 8ab? x 2a~% . (2 marks)




9. Functions, 2ADV F1 EQ-Bank 22 11. Functions, 2ADV 2004 HSC 2c

2

922 3z For what values of k does z* — kxz +4 = 0 have no real roots? (2 marks)

Simplify

z+3  z2-9

10. Functions, 2ADV F1 EQ-Bank 20 .
12. Functions, 2ADV F1 2008 HSC 1c

— 12p? 6
3 P X 3 2p . (2marks) Simplify 2 1 <
p? —p p - p— (2 marks)

Simplify 22




13. Functions, 2ADV F1 EQ-Bank 26 15. Functions, 2ADV F1 EQ-Bank 30

) ) 1 1 c
Find the reciprocal of P + 3 b (2 marks) Find the value of k if 4kz? — (3 — 4k)z + k=0 hasone root. (2marks)

14. Functions, 2ADV F1 EQ-Bank 29

2z + 1
2 -9 z+3

Fully simplify the expression (3 marks)

16. Functions, 2ADV F1 EQ-Bank 32

Show that the parabola 2z — kz + k — 2 has at least one real root. (3 marks)




17. Functions, 2ADV 2009 HSC 4b 19. Functions, 2ADV EQ-Bank 37

Find the values of k for which the quadratic equation Simplify p+1l | p’+p
e — (k+4)z+ (k+7)=0 a-¢ ¢ -

has equal roots. (3 marks)

. (2 marks)
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2

For what values of k does the quadratic equation z“ — 82 + k = 0 have real roots? (2 marks)




Worked Solutions

1. Functions, 2ADV EQ-Bank 3 MC

Two real solutions:

b2 — 4ac >0
4—-4-1-(—k)>0
4k > — 4
k>-—1
ke (—1,00)

= B

2. Functions, 2ADV EQ-Bank 4 MC

Intersection occurs when:
kx — 3 =22+ 8z
2>+ (8—k)z+3=0

For 2 points of intersection:

A>0
(8 —k)>—4(3) >0
(8 —k)* > 12

k<8-2V3 U k>8+2V3
= B

3. Functions, 2ADV F1 2004 HSC 1c

3 4

r—5 z+1
12( 3 )—12( 1 ):12><5
4r — 20 — 3z — 3 = 60

r — 23 = 60
C.x= 83

-5 1
x T + 5

Q
=
x.l
M
Q
W
Q
P
s
-+
=19
Q
=
n

4. Functions, 2ADV F1 2005 HSC 1d
(2z — 3) (z—1)

2 5

5(2z —3) — 2(z — 1)

N 10

10z — 15 — 2z + 2
10

8z —13

10

5. Functions, 2ADV EQ-Bank 13

z2 z x2 z

2?2215 z+3 (z+3)(c—5) x+3
2 —z(z—5)
(z +3)(z —5)
z? — 2% 4 bz
(z+3)(xz—5)
5z
(z+3)(z-5)

6. Functions, 2ADV EQ-Bank 14

2 16b2
8ab? x 2a~2 = 8ab? x — = 6
a a

7. Functions, 2ADV EQ-Bank 16

a’b — ab® ab(a2 - bz)
a? +2ab+ b2 (a+b)?
_abla+b)(a—D)
(a+0)?
_ ab(a—b)
a+b

8. Functions, 2ADV F1 2021 HSC 11

z—1
2" —9
x + 3

20 +x—1=18
3z =19

19
3

T =




9. Functions, 2ADV F1 EQ-Bank 22 13. Functions, 2ADV F1 EQ-Bank 26

92> | 3z 9z’ z2 -9 l_,_l_i_i_'_i_i
x+3Tm2—9_z+3X 3z a b ab ab ab ab
922 (2-3)(z+3) _bta-c
T z+3 . 3z ab
= 3z(z - 3) Reciprocal of z = 2!
. b+a-—c <b-i—a—c>71 ab
. .. Reciprocal of = =
10. Functions, 2ADV F1 EQ-Bank 20 ab ab at+b—c
2 _
dp-12p? G Ap(=3p) G 14. Functions, 2ADV F1 EQ-Bank 29
3 3p? —p 3 p(3p —1)
_ 8p(1 - 3p) 4 _2w+1:4—(2x+1)(x—3)
T 3p—1 z2 -9 z+3 (z+3)(z—3)
=8 4 — (22 — bz —3)
T (z+3)(z-3)
_ 2 _ _
11. Functions, 2ADV 2004 HSC 2c _ %
X X —
2’ —kz+4=0 2z —T)(z+1)
No real roots when A < 0 = (22 — 9)
b2 — 4ac <0
2
(#7) —4x1x4 <0 15. Functions, 2ADV F1 EQ-Bank 30
K —16 <0
k2 < 16 4km27(3*4k).’13+k=0
4 <k <4 lroot = A =0
A =b? — dac
.. There are no real roots when — 4 < k < 4. 0 [ (3 4k)]2 4x 4k x k
=[—-(3- — 4 x 4k x
12. Functions, 2ADV F1 2008 HSC 1c 0 =9 — 24k + 16k> — 16k
2 1 24k =9
n n +1 k= i — E
2(n+ 1) — 1(n) 248
B n(n+1)
_mt2-n 16. Functions, 2ADV F1 EQ-Bank 32
n(n+1)
22 —kzx+k—2=0

n+ 2
T n(nt1) A=t —dac=(—k)?*—4x2(k—2) =k —8k+16
Real roots: A >0

k* —8k+16 >0
(z—4)?>0

. At least one root exists for all k&




17. Functions, 2ADV 2009 HSC 4b

2 — (k+4)z+ (k+7) =0
Equal roots when A = 0:
[~ (k+4))" —4(1)(k+7) =0
k* + 8k + 16 — 4k — 28 = 0
K+ 4k —12=0
(k+6)(k—2) =0
k=—-6 or 2

. Equal roots when k= — 6 or 2

18. Functions, 2ADV 2015 HSC 12d

2 -8z +k=0
Real roots when A > 0:
b? — 4ac > 0
(—8)?2-4x1xk>0
64 —4k >0
4k < 64
k<16

.. Real roots exists when k£ < 16

19. Functions, 2ADV EQ-Bank 37

ptl . p+p’ _ p+l  a(l-gq)
a—¢  ¢@-q q(1-¢*) pip+1)
(1-9q)

- (1+4q)(1 - q)p?
1
p*(1+q)
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