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111 | (x+2)(x-5)=0 vV x=-2
v X =
X =E2-0t-X =5 Xx=5 @)
112 | x(2x+3)=3
2x?+3x-3=0
~b+4/b?* -4ac
2a v" standard form
_—(3)%4(3)-4(2)(-3) v’ substitution
h 2(2) e -3+4/33
4
-3+4/33
_ 4~/_ v x=-219
x=-2,19 or x=0,69 v x=0,69 (5)
113 | (x-1)(2-x)=0
v method
(x-1)(x-2)=<0 vV 1<x<2 3)
CV:1land 2
1<x<?
1.14 | x+3Jx-1=1
2 2
(3\‘ x~1) =(1-x) v squaring both sides
9x—-9=1-2x+x°
) v’ standard form
X —-11x+10=0 7 Faictors
(x—10)(x-1)=0 v' both answers
x=10 or x=1 v x=1 (5)
Sx=1
1.2.1 1 g 3
[8_1] =% v/ same base
p v equating the
(9°) =97 exponents
92){ — gy-i3
2)( = y+ 3 (2)
y=2X-3
122 | y? 4 x?—3x=-1
2 2
(2x=3) +x" =3x=-1 v substitution
4x* —12x+9+ x> -3x+1=0 v’ standard form
5x? -15x+10=0 v’ factors
X2 —-3x+2=0 j x—va:lues
y-values
X=2o0r x=1
y=2(2)-3=1

y=2(1)-3=-2
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1.3

DoniXodetP from Stanmorephysics.com
X2+ px>+2px+p-1=0

x*(1+p)+2px+(p-1)=0
x*(1+p)+2px+(p-1)=0
b2 ~4ac=(2p)’ —4(1+p)(p-1)

v’ substitution
v =4>0

=4p°=4p* +4
4p P Answer only ( 1 mark)
1] 3
4>0 ®)
Always two distinct roots except when p=-1
[25]
QUESTION 2
2.1.1 | (m+1);(m*+m);(3m? —m—4)
differences : (m2 —1);(2m2 —-2m —4)
m? —1=2m?-2m-4 v’ equating
m?-2m-3=0 v’ factors
(m+1)(m-3)=0
v/ answers (3)
m=-10or m=3
2.1.2 (m +1);(m2 +m);(3m2 _m_4) v substitution
3+1%(3)° +3;3(3)° -3-4 v answer )
4;12; 20
221| -35 v’ answer (1)
2.2.2 |1;-5;-13;-23.....
2a=-2
a=-1 o
3a+h=-6 v b
b=-3
v C
a+b+c=1
(-1)+(-3)+c=1 v n" term (4)
c=5
T, =-n*-3n+5
223 | T =-n*-3n+5




_n? —3n+5=-299
Dovploggeq 1

(n-16)(n+19)=0 ' eepating
n=16 or n=-19 v’ factors
n=16 v n=16 (3)
2.2.4 | The maximum value of T, is 1. v'v" answer 2
[15]
QUESTION 3
311| _ ;6;12;24;48; ... =2
v or=2 1)
312 | T,=96 o @
3.1.3 i —ar™t
v a
n-1
T,=3(2)" v T,=32) @
32 | a+42;ar+32;ar’+2
ar’+2=ar+32
ar’-ar=32-2
ar(r-1)=30.......... I
L) 2 v method
ar+32=a+42 Svaliieafa
ar—a=42-32
a(r-1)=10......... (ii) v value of r
v first 3 terms (4)

ar(r-1)=30.......(i)
a(r-1)=10.......(ii)

r=3

a(r-1)=10

a(3-1)=10

2a=10

a=>5
5+42;5(3)+32;5(3) +2
5;15;45
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331 | DIRICER 8L £PBYRCYS EIHTHE Fep RS STES! LB ™ s 100.
a=>51 v" substitution
a+7d =100 v’ answer (2)
51+7d =100
7d =49
d=7
332 | T =a+(n—1)d v' substitution
T =51+(20-1)(7) v’ answer (2)
T, =184
3.4 VES b O 994
T,=a+(n-1)d
994=7+(n-1)(7) v’ substitution
994 ="7n P
N =142 n=109
S =E[2a+(n—1)ct:| v’ substitution
v Sum 4
142[2 +(142-1)(7) | )
S,=121121
[14]
QUESTION 4
411 | 812 +27x° + 9x* + ... vor
3
= 27x P v’ substitution
81x°* 3
) v’ answer
For a series to converge —1 <r < 1
1< f <1
3 (3)
—3<x<3

4.1.2




= & vor
’ ) 1— r / b - -
Dowrflbaded substitution
S = 41 v’ answer (3)
1-=
6
5 243
10
4.2 20
80=) (25+np)
n=1
(25+ p)+(25+2p)+(25+3p)+...ooc +(25+20p) / series
S, =%[a+|] v’ substitution
v’ equating
142
8; :7[25+ p+25+20p] / answer @
80:%[25+ p+25+20p]
50+21p=8
p=-2
Or
n
S, =E[2a+(n~1)d] Hissiiis

80:%[2(2&r p)+(20-1)p]

8=[50+2p+19p]
8-50=21p
—42=21p

p=-2

v substitution
v’ equating

v’ answer (4)

[16]
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QUESHIPNBaded

51 | B(21) v B(2:1) (1)
52 | X=2 v’ substitution (1)
53 | Range ye(02] / y<2 vV answer  (2)
54 | y=-x*+4x-3

x> —=4x+3=0

(x-1)(x-3)=0 :’f&:;:zgrz)

Xx=1or x=3 7 B(LO)

A(3,0) and B(10) )
55 | x<lor x=3 v v answer  (2)

5.6 1-0

v" substitution

average gradient= e -1 V' answer (2)
=-1
Bl g ()() =X
. - v 9(x)=-x
v shape

v intercepts

®)

[14]
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QUESTAMN filoaded

)

6.1.1 h(x)z_x+c v’ subst.
y=-—X+C v answer (2)
2=—(3)+c
c=b
h(x)==x+5

6.1.2 | y==x+5 v x-value
4=-X+5 v’ coordinates
Xx=1

2
A(L‘4) 2)
6.1.3 f(x)z a o
X+ p
y:i+4
x—1 v’ subst.
_2—i+4
S 0-1 v  avalue
a==6
6 v equation
f(x)=——+4
Xx-1 (3)
6.1.4 (x): 6 L
(x+1)-1
f(x)=—+4
y=4
=0 v'v asymptotes
)
6.1.5 v v
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| A
' o
6.2 , fro m St asymptotes
| u
i v intercepts
|
““““““ 4;““““‘;;;_>"“"———————- v shape
|
e ®
i »
|
|
|
I
|
|
I
I
|
|
|
|
|
I
[14]
QUESTION 7
7.1 1
f(x)=k", | 2=
(9-k (25
y =K
1 = k?
9 v’ substitution
1
k:i§ v’ answer
)
k=1
3
l X
f(x)=|=
(9-(3)
7.2 ye(0;0)ly>0 v/ answer (1)
7.3 | By reflecting graph across the liney = x. v answer (1)
7.4 1Y v swap x and y
a4
: y =log, x v answer (2)
[1]y 3
X=|=
3
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7.5

A J

v’ shape
v'asymptote
v’ x-intercept

©)

7.6

[F )] -[f(=x)] = (2x)- f (-2x)

LHS ™ H;H _H%) ]

v" substitution
LHS
v" substitution
RHS

v' simplification

=g g
. @)
s 3] 3}
=32 3%
-.LHS = RHS
[12

10
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QUHESTIoNeaded

8.1 f(x)=x2_3 v’ substitution
f'(x)=lim f(x+h)-f(x) v’ simplification
h—0 h
v" common factor
x+h)—3-(x>—3
f |
Bg=hm h v =lim(-2x—h)
P x* +2xh+h?*-3-x*+3 v’ answer (5)
( )_h—>0 h
2
f'(x)zlim 2xh+h
h—0 h
; h(2x+h
r el il
h—0 h
f(x)=lim(2x+h)
f (x)=2x
8.2 _9x*-6
o3 ) B}
#%_i v y=3x%=2x
3x  3x & B3
y=3x*-2x"
3—)"=Eix+2x‘2 v X ©)
X
8.3 d %/X—g_z)(\&
dx 3X 7 %
B 3
_d [ x=2x? -
dx| 3x X
& 1
_df1 2. vo-Ly
“dx|3 3 3
:__E]_EF x%] v’ answer (4)
dx| 3] dx|3
1
ZO—EX_E
3
1
3x

11
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84\ Danmoadett

f'(x)=3x"-2

v 3=3x*-2

3=3x*=2

I % =+\j§ 2

3_>c X=1.3 (2)

0o

3
[14]

QUESTION 9

9111 f(x)=-x"+5x*—-7x+3

(0;3)

v (0;3)

(1)

9.1.2 1 f(x)=-x"+5x*-7x+3

(x—l)(—x2+4x—3)=0

v linear factor

v quadratic factor

v’ factors
(x-1)(x-1)(x-3)=0 + answer
x=1lor x=3 4)
9.1.3 | f(x)=—¢+5x"-7x+3 v 1 (x)=0
f'(x)=-3x*+10x-7 7 factors
—3x? +10x-7=0 p ;
3x? —10x+7=0 i

(3x=7)(x-1)=0

X=—or x=1

(B3

v' coordinates

(4)

12
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9.14

=¥

v’ y-intercept

v’ x-intercepts
v turning points
v shape

(4)

9.1.5

f (x)=-3x"*+10x-7

f'(x)=-6x+10

®3)

9.1.6

v’ intercepts
v" shape

(2)

13
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17 Holwhtdaded
—6x+10>0 v'v answer
—6x> 10 (2)
5
x < §
9.1.8 v'v a r 2
Xe[l;z]u(B;oo) flswe 2)
3
92 | f(x)=x>+3x"—24x+20 v equating
v
X® +3X% — 24% + 20 = -8 actors
5 5 v" x-values
X*+3x°—24x+28=0
v" coordinates of P
(x=2)(x-2)(x+7)=0
(4)
X=2 or X=-=7
P(-7,-8)
9.31 | x=1and x=5 v'v" answer
(2)
9.3.2 | The graph of f is decreasing on the intervals x €(0,1) and x €(5,6). v'¥ notation, end
points
v'v notation, end
points 4)
[32]

14
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