la)  Solve the equation

xX+2 — 4\/5 = 21. 2‘/z
xr2 = L%
o = \/'L
. 27a 3, 2.
b) Solve the equation o= 3\/5 2% _2* 2+ 1= 72
* —quj ) 2a = 'y
a = \/’-1
o 4.2 -32 =0
c) Solve the equation 4 = 2x+2 = 3) 2 -l
(Z-’-_ { )(2 A+ L*};O
< =€ 7—i = =4
Z&;g o  Solulion
d) How many real solutions does the following equation have 8% + 4 = 4% 4 2%+2
(22)- () -4 () v =0 7%= | 2 =1 7%= -2 R
N4 z ) X =0 )_C;_l ne solulko-3
(- (2 L*B - 2 soluhond
/—-_
e)

Find the values of k such that the equation 9* — 3**! =k has one or more real solutions.
(SXBZ_ 3(33L3 k=0

br*-Lac = 9 + 4k

k.

(@

\V W

%

-

. | o | (23— 1)(24)
2a) Simplify the following expression giving your answer in the form a + b\/g
p (2-v/3)2+J2)
nJz-2+b6-2 442z
- - -”—
L4 -3
b) The area of a triangle is (3 +\/§) cm? . Given that the base is 4/3 cm, find the height as a surd.
1o dE xh = 2413 o~ 6+2J2 _ 4z +b6 _ 2/3+2
2- - —_—
S 3
. | o 14T 847
c) What positive integer does this expression simplify to -
3-4/7 V1-2
Q)T -2) = B-PYE-BD s 5 _(s1-0B) _wer-ze 2
= -1z s7-13 g5 - 12 T
o : : o 1 1
d) Write this expression as a single fraction in its simplest form +
X —ﬁ X +\/§
1+53 + & -y 2

il—j
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3a)

b)

d)
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Algebra & Functions

The quadratic equation x>’ +ax+b=0 where a and b are constants, is satisfied by
x =—2andx =5. Find the values of a and b.

(x+2)(x-s) = - 2x - (O a= -3
b=~ -0
/
f)=ax>+bx +c where a, b and ¢ are non-zero constants, o Fe)= l‘(i'zx’é k=K
Given f(—1) = f(5) = 30 and the minimum value of f(x) is -6, solve the equation f(x) =3
a~-b+rc =20 f(x)x 22 + K =0 Zq“\*ib”ob
~ -b a="
2Sq + Sh+C = 2D T ) b 7
-~ 24 -1
na+ b +C = b 9 = 24 Ly Y +7 2o se=/z2 Y
2la 42 = 34 c-y4 bx-lb =10 (N 2-7)=0
1200 + 3b =D
14
Solve the equation x —— = 6\/5 giving your answers in the form p\/z
X -
:(f—éVZx—ILk -0 oc &_6(2ij72+56
7 -0 z
sC- 24 _ 8-ty = S
(e-zh) -2 - 4G sy 3lzrule
L - 3\‘_’2 __L}‘/Z - J\—
QL-_'7FL/_£)_ 2 :—_7;_[_3—)—;_1:
—_— — 6
Solve the equation \/§ <x +—> =90 giving your answers in the form p\/g
by
- x _
K b= 3R *= 222 Ja7 -2
N N R ,:(1@*E> - 202 1R
=5 il vs, T2
Solve the inequality x* < 8x2+9 % _ R -1 =0©
(_-ﬁ’-ﬁ‘> (o ¢ ) « 0 5~ 340
Sl >0 ol = (ot~ 23(5""&340

2z ¢ §
Giventhat  f(x) = x>+ 10x + 27 find £, such that the graph of f(x) — k touches the x-axis
Lo~ (o 8)"+ 2
&~ Z

S

A quadratic curve meets the coordinate axis at (-2,0), (4,0), and (0,-20).

Find the equation of the curve. .
VTS )
= -20 a>? %
G = 5 (- 24 ~R) §yt-SxL - 7o
A

7 /
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h) A quadratic curve meets the coordinate axis at (2,0), (6,0), and (0,3).
Find the minimum point of the curve. ~ = &
3:&(ot—7-5ﬁi’4> Y= l%(u:?.\)(bi A)
| -1
2a=3 o= 3 L L) = - (47D

_—

-

1) Find the constant 4, such that the quadratic curves with equations

y=k2x>+1) and y =x>—2x  touch each other
L — gy} + ’—kk =0

2btr ko= 21
G 3 I~ * = 2v*- k- =
(Z \4 JC -\ =0
(Z L ) k (2 % 1) (
N=0 L - L K= - i \
_/;’:
1) Find the range of values of the constant £, such that the curve C with equation

y =4x>—7x + 11 and straight line L with equation y = 5x +k do not intersect

N N N 1-Nr k=0
< 7
A&le2L+]l’\L -~ D \t//_'

Ao e “(l‘_k><o

k) The straight line L crosses the y-axis at (0,-1). The curve with equation y = x? 4+ 2x does not

intersect with L. Determine the range of possible values of the gradient of L.
B:MLX—"’[ A<O L\~Lkvv\+M’L’L'\<O [5) &
>LL¥Z>>L=/V°LV\ M(M“qvéo
iq—k_(zfmb(_*’\"o OAW\AL*

—_—

1) Given that f(n) is a square number for all values of n, find the possible values of the constant k.
foy=n?=2kn+k+12, neN o A =0 4k - u(k+12) =0
g -
k(/\-lc\y_\ﬁi—lé*-l?_ Kt=le—-12~0
\L k-1 =0
& = L=-3
(- L\B(\L»r 3\> o /H%

m) The roots of 2x>—7x+4+c¢ =0  where c is a constant, differ by 3. Find the value of c.

(:L-o(>(1-o(—3>=‘o c.-_’Z_ch = .‘§4% :_IS
15
-l vt -3 ¥ 3 =D o
257 ek « 6 ) + (24 v 6n)=0 %1:7ij:‘(—8c zﬁi&'_g
Lo+ d=7 Lo~ w e
q 8c = 1R R

—
n) The roots of 2x2>+45x4+c¢ =0  where c is a constant, differ by 2. Find the value of c.

(ac—,,(>(~1-o( —Z> 2D

3(_1~Zo(.x__21+o(1+20(=o % &:—Sim 26 - &,_ = 1

2ot = (B B) * 24% 4 b =0 , L*Z - q
28-% - _

Lkt by = =5 <= -1 = ¢ = /g

c=8l _9: 8-72
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Given that the equation below has two distinct real roots,

4a)
x’+3ax+a=0 determine the range of values of a, where a is a constant.
A >0 90% - Lo > O QQD/Q>%
_ o) o[\
G (qox L‘> ? — /‘1
b) Given that the equation below has two distinct real roots,
x4+ 6mx —2m =0 determine the range of values of m, where m is a constant.
H >0 géw\l—\-@m>o oz -2 >0
)
M(ﬂm \"ZB >0 /__,—_‘1 _— 2 ]
3
c) Given that the equation below has no real roots, X\ <« ©
+k-Dx+Gk+2)=0 determine the range of values of k, where k is a constant.
2
—2e+| - - <0
rro2e+ | - kk <7
\L,L bk -7 % v B —
(1z\v7>C\L+-\> < D o\ >
d) Given that the equation below has two different real roots, A >o
determine the range of values of k, where k is a constant.

222+ Bk — Dx + 3k = 1) =0
ap?- bk ¥l — 2uk*+8 >0
—1sxt-bk +q >0 o< k< Y
SK* v 2k -2 <D s L
(b - 3)k +1)<O =

Given that the equation below has no real roots, A < ©
kx>—x+@Gk—-1)=0 determine the range of values of k, where £ is a non-zero constant

\—L‘\K(gk’l><o \L<"L \,4>l

\—-\Zkl-\—b\k<0 b/ z
A

22 —nug -\ 20O -

(6l + D2k =) >

Given that the equation below has two distinct real roots,

e)

A >DO

f)
mx*+Q2m—3)x +2m+1=0  determine the range of values of the non-zero constant 7.
bt = 12+ 4 = L (2md1) 7 O
) b - hn + 1 >0 \ U
x4 Bn? - Lhan = 1 4D Dt
— 14 AN £ l n/\:{fD

i (m = O2m # ‘“1><D p
L=

DBler Tutoring

Algebra & Functions



5a)  The polynomial X} +4x>4+Tx+a

where a is a constant, has a factor of (x + 2).
Find the value of a.

F(-2) =0 -8+ 1§-l4+a =0
Q——fé

b) f)=ax’—x*=5x+b

where a and b are constants.
When f(x) is divided by

(x —2) the remainder is 36
When f(x) is divided by (x + 2) the remainder is 40. Find the value of a and the value of 5.
F(2)=34 Ba -L-10+d =31
P(-2)= o ~Bo - 4 + 16 vk = Lo

- +2h =74
b= W2

_

c) fx) =px>—32x>—=10x + ¢

Ra = 3 +lk-42
Q:l

P

where p and g are constants.

When f(x) is divided by (x —2) the remainder is exactly the same as when it is divided by (2x + 3)
Find the value of p.

F(2)=F (2D %(f - 12§ -20 xq = '\’(lg>— 3.7_(7‘13+ IS 9
‘&‘> + %fﬁl
z P

1

Iu€ - 72 +1S
ql

M

p =%

——

d) fx)=6x>+x+7

The remainder when f(x) is divided by (x — a) is the same as the remainder when f(x) is divided by
(x + 2a), where a is a non-zero constant. Find the value of a.

P(a3=[;(—1<’«\ Lot +a +7 :24q;~2&+7
O = Ra“—2a
o = ‘65\7‘-0&
1
O = a.(écx—l> a=/¢4

—

e) g) =x>+kx>—x+12

The remainder when g(x) is divided by (x —4) is 8 times the remainder when g(x) is divided by
(x — 1), where kis a constant. Find the value of k.

j(LkS; 8303 61\—*’16]4—Lr+12=8(1+14—l+)23

b v 72 = B (kr )
21+ QA = e+ 12
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f) fx) =ax*>+bx +c where a, b and ¢ are non-zero constants

When f(x) is divided by (x — 1) the remainderis 1. ( )=\ o+ N+ C = | O
When f(x) is divided by (x —2), the remainderis2. ( (7_> -7 hbe+zhtcC = 2 ©
When f(x) is divided by (x + 2), the remainder is 70. Find the values of @, b and c.

-2\ = - = 70
t( l\ 70 Lo —2b +C @ 30\1’1);[ 2o = 18 Q=14

®-@ : Lk = - 6% E;lz @ -0 —
c -7 = |
D C,:_lz.

2) f(x) =2x>+9x —5 Find k such that when f(x) is divided by (2x — k) the remainder is 13.

) elg)e o 5o

e + Ak -36 =0

(le+ 12—)(“‘5\ =0

& = —1% 3
)

h) f)=x>4+@+2)x>=2x+b where a and b are non-zero constants, and a > 0.

Given that (x — 2) and (x + a) are factors of f(x), find the values of a and b.

C(l)=8+-4(“+7—>—k+l>:o 12 +t4a +b =D b:-'ZZL;’Z
L =|Z+L}1\ = -
(L(’OQ:—q&a-aL(Ou-L) +2 ¥k =0 Z:'liiﬂ\_é;o —
20F +20. +L =D (a-3)a+2)=D
a-;)—?s(

1) When the polynomial p(x) = x> — 2ax +a* is divided by (x + b) the remainder is 1
The polynomial g(x) = bx”> 4+ x + 1 has (ax — 1) as a factor. Find the possible value(s) of b

f(’LS’\ b+ 2ab vt = | 0?4 203+at - 28 ~ 24 +~a -1 =0
1(*"0\3:0 b L, Lyl =20 20 —at-1 =0
“ 7 “ .o (a2 + )(a®- 1) =0
b+o\+0\1— a=t) ba -l-1=-2
h =~ e b= ]—\-—2

i) Find the remainder when 14+3x +5x2+ 783 + ...+ 99x* is divided by (x — 1).
ez \x3v S+ 70+ 97+
~ 28 x lOoD
-~ 2800

_—
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6a)  Solve the equation |3x +2| =1

3&{_2_;( 2 +2= -\
2= -t 3z -3
:)C:_--L =-1
‘.S —//,—_
—_—
b) Solve the inequality 12-2|2x-3|>7 x ; i
lei—&\ < 6 s
s —2
_ S Ix-8%=-3% ,,’
Ix.-5%= < ‘ 1 {
Sy b ’
c) Solve the equation |x> —2x — 4| = 4
24 = 4 w2 - et
-2y -% =0 s (st -2)= 0
(3(-“3(1*7-\5:0 S =0 X2 N
SL-uy  d=-1 —_— T
—_—
d) Solve the equation f(x) =g(x) wheref(x)=|2x—-4| and gx)=|x| forxeR
23(-_]_\__-)(_ 22X -4 = -
=4 X =2
— 3

e) Solve the inequality fg(x) > 12 wheref(x) =x+4 and g(x)=|2x+1|+3 forx eR

|25 1] 7 712 2o +1] > S
- 2w = -6
Z&‘\’O}(-A Z = _3 14_‘; \_‘L>Z
— "—;/__
f) Solve the equation [x?—1] =|3x + 3]
xﬂ\:@i&—ﬁ &1_,\.__3&__-3
L% -k =0 AL L 2O
(X - LQ(JU'\B =0 (oL + \)@f—*‘z\: v
;(-:L\’~\ 3(-:~\]~1
X= -2,-1 4%

-\ =0
(3 -y #1)= 0 (;(:t\z(i;l

S< X e < Lt

P

pE—
(4,2
g) Find the set of values of x for which |x? —4] < 3x 02) K >
T ) NLETRE |
N S AT+ Tx -4 0
_% 2
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7a)  The function f(n) is defined for positive integers n by

f() =5 andforn>1, f(n+1)=3f(n)—-1 if f(n) is odd and
f(n+1)=j% if f(n) is even
a) Find f(99) = 20
b) How many numbers 7 in the interval 1 <n <50 satisfy f(n) <12 % xS0 = K/E
(=5 F(5)=1°
F(2) = I g_((,>=5
F(3) =
e K 2ve- S
(" (LQ - 26 PQ'O\ _>
b) The function f(n) is defined for positive integers n by
f(l)=2 and for n> 1, fmn+1)=5m)+1 if f(n) is odd and
fn+1)= %f(n) if f(n) is even
a) Find £(100) =1 (D= 2
50 _) 2) = 16
) ()= ~ (2 > £ >
b) Find the value of Z;f(r) : (H) ] ;(‘) 3 £(s) =
= 2L (18)=8 FO)= &
_ (7xuo)«2 F)=3 | L
b)Y = (=2 et mpes
-~ 7131
=
c) The function f(n) is defined for positive integers n by
f(l)y=4 and for n> 1, f(n+1)=%(f(n)+3) if f(n) is even and
fn+1)=2f(n)+3 otherwise
Find the value of f(99) + f(100) \ 5
F(B Lﬁ J‘:’Eﬁ’v\ f%-/\%-" ‘C(ZB:Z (7):2 /II/L)’UVV\ é"\“z
F=)= ¢ (o) = 1503 £ (‘0 = 8 F(14) = 6xS0 -2 = 218
FORNL Z WL -
FG)= 22 SORSS Tz

if mn i Itiple of 5
d) The function f'is defined such that f(mn) = {f(m)f(n) 1S A muHpre ©

mn if mn is not a multiple of 5
Given that f(25) +f(9) —f(30) =0 find the value of f(5)
£G)= [P <c«>=‘1 Flso) = #()x FU) = 4 F(SD

:("(5> - b +[1
. 3 c{i—@ Fls)=2
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