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1. ALGEBRA

Quadratic Equation

For the cquation ax’ +bx +¢=0

bt +b* —-4ac

2a

X =

Binomial Expansion

(@+b)" =a” +(’1’]a”—1b+@a"—2b2 +...+(-’3)a""‘b’ P—s
Is

n o nan-1.(n-r+1)

Fn—r)! !

n
where #n 13 a positive integer, and ( ] =
r

2, TRIGONOMETRY

Hentities
sin? A+cos’A=1

sec? A=1+tan® 4
cosec’A=1+cot? 4
sin(A iB) = sin Acos B + cos Asin B
cos(4 £ B) = cos Acos B ¥ sin 4sin B
tan A+ tan B
1¥ tan Atan B
sin 24 = 2sin Acos A
cos2A =2cos> A—1=1-2gin* 4 = cos’ 4 —sin* 4
2tan A
1—tan” 4

tan(4+ B) =

tan24 =

Formulae for AABC
a b ¢
sind sinB sinC
a’=b*+c*-2bccos A

A:lbcsinA
2
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3
1 | Solve the simultaneous equations.
2y+x=3
1 4_,4
y x [4]
'x - 3; - 2{ M1 — substitute
Substitute: = ~ —— =3
y 3-2y
6y2 —~15y+3=10 M1 — correct
2y2—-5y+1=0 quadratic equation
54+ (=5)2—-4(2)(1
y = _J( ) )1 M1 - formula for

2(2) :
y = 2.28078 or y = 0.21922 solving
x=-156156 x = 2.56156

Al t t
& x=—156,y=228o0rx =256,y = 0.219 (accep €xac

value)

2 | Given that (1, k) is a point of intersection between the curve 4x” —4xy+y* =1 and the line

y =7—4x, find the

(a) | value ofk [1]
k=3 B1
(b) | coordinates of the other point of intersection. 3]
3x2 —T7x+ 4= D equation
Bx-4(x—-1)=0 M1 — factorized
x= %or x = 1(reject.) quadratic/ formula
5
%
e (§,'-3-) Al

3 | (a) | Giventhat 2x’ 4+ 5x* —x—2=(Ax+3)(x+ B)(x-1)+C, where 4, B and C are

constants, find the values of 4, B and C. 31
Whenx=1,2+45-1-2=¢C MIMI1
C=4 substitution
Whenx =0,-2=3(B)(—-1) +4 /expansion +
—6=—-3B comparing
B=2 coefficients
Whenx =—~1,-2+5+1-2=(-A+3)(-1+2)(-2)+ 4
A=5
Al — 3 values
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4

(b) | Given that x* + mx +n and x* + ax+ b have the same remainder when divided by

x+ p, express p in terms of @, b, m and #.

3]

Substitute x = —p,

M1 — remainder

BP-20

x2(A+B)+x(-2B+C)+(A-2C)=9x?—-3x+5
A+B=9
—-2B+4+C=-3
A—2C=5
~A=7B=2C=1
7 2x+1

+x2+1

.‘.2+x_2

theorem (R=0
(=p)? +m(=p) +n = (—p)? +a(—p) + b oy
ap — pﬂziz* n M1 - equal
p= remainder
a—m Al
The function f(x)=54x* —9x* —6a’x’ +7x+2 has a factor of 3x+a.
(i) | Show that a* —7a+6=0. [2]
a
s . ‘;Vhe“ *= 3, . M1 — factor
) =92 — a2 —— = — theorem
54( 3) 9 3) 6a? ( 3) +7(-3)+2=0
1 7
—a®—za+2=0
3 3 Al
a3 — 7a + 6 = 0 (shown)
(ii) | Hence, find the possible values of a. [4]
Leta=1 M1 — factor
1__7+E_0 theorem
3 _ 2 . M1 - long division
(@3 —7a+6)~{(a+1)=a*+a—-6=(a+3)(a—2) M1 — factorise
ca=12-3 Al
2% +5x% —x+1 . .
Express in partial fractions. 5
P (x - 2Xx2 +1) P ]
M1 — long division
2x3 +5x2—x+1 s 9x?2 —3x+5
x—-2)2+1) 7 (x=-2)(x2+1) M1 — partial
9x?—-3x+5 A +Bx+C fractions
(x—-2)(x2+1) x-2 =x%2+1

M1 — compare
coefficient/
substitution

M1 — values of A,
B,C
Al
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The curve y = (k+2)x* —(2k+1)x+% has a minimum point and lies completely above the

x-axis. Find the range of values of .

[4]

k+2>0k>-2
(=2k~-1)2 -4k +2)(k) <0

M1 - coefficient of
x2

—4k + 11< 0 M1 - discriminant
k>-— <0
4 Al
o k> 7 Al - conclusion
(i) | Find the values of m for which the curve y =x* —5x+m+8 touches the line y = mx
only once. {4]
x2—-5x+m+8=mx .
x*+x(-5-m++m+8=0 Mt —esql;:::il:)a;lneous
-5 —m)2 — _
(=5 -m)* = 4(1)(m + 8) = 0 M1 — discriminant
me+o6m—7=20 ~0
(m +_7)(7;L B 1_) 1= 0 MI — factorise
m=-/im= Al
... | Hence, state the range of values of m for which the curve
(ii) — 2
y=x" —5x+m+8§ cuts
the line y =mx twice. [1]
m<-7m>1 B1
(i) Using answers in (i} and (ii), state what can be deduced about the

curve

y=x"—5x+11 and the straight line y = 3x, giving a reason for
your answer.

[2]

m =3, which is > 1.

B1 - value of m +

Since the value of m is more than 1, the curve will cut the line corparison
i B1 — conclusion
ice.
(ech)
The roots of the equation 3x* =2kx—k—4 are @ and #.If o’ + f° =% , find possible
values of £. (5]
2 _ =
3x 2kx+k2-|]-{4 0 M1 — sum
a+p=— and product of
k+ 4 roots
aff = ——-
3 M1 - formula

16
a2+ﬁz=(a+ﬁ')2—2aﬁ=—é—-
2k k+4 16
-.--..2__ —_—
57 -2(57) =3
2k?—3k—-20=0
Rk+5)(k—-4)=0

M1 — substitution
of values

M1 - factorise
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6
5 Al
uk—ak——i
9 | The equation 2x* +4x+5=0 hasroots @ and £.
(a) |Find @+ g and af. 2]
a+p=-2 Bl
5
ap =5 Bi
() |Showthat a’ +f°=7. [3]
3 3 __ 2 _ 2 M1 — formula
a® + B - (a +ﬁ)(a 2 (IB + .B ) MI - Slmpllfylng
= (a + B){(a+B) mgaﬁ]
-cofo-<()
=7 Al
Find the quadratic equation, with integer coefficients, whose roots
(© a
are ?
and -fz-. [3]
a B _a*+p* 7 28 M1 — sum
ﬁ_!_ az (@Bf)? 5\ 25 substitution
@
(a ﬁ)_ 1 _E M1 - product
"ﬁi) (? “af 5 substitution
o 25x2 -28x+10=0
Al
-1{a&b)
10 | Find the range of values for which > [3]

50
322 +13x-10

3x2+13x —10<0
Bx—-2)(x+5)<0

N\

—5N{7// 32-. >

a-h<x <=

M1 - denominator
inequality

M1 — diagram with
shaded area (ecf)

Al
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Without using a calculator, find the value of 6%, given that

11 32)5'{'2 — 4"'3""]: )

[4]

BP-23

(32::)(32) = 62X
9(32.:) _ 2—6(2-2.75)
(@) = 279E™)

M1 —base 2

M1 — combine

42 +7y—-2=0
4y -Dy+2)=0

y=j:ory=—2
2* =i— 2% = —2(rej.)
Ly =-2

power x
62* = 1 = i
2632 576 M1
6* = i (reject negative)
Al
12 | (a) | Solve the equation 4™ =2—7(2%). [3]
22x+2 =2 — 7(2:\:)

Let2* =y M1 - quadratic

M1 —solve for y
(no marks if reject

aty)

Al - with reject

(b) | Solve the simultaneous equations

41—2 =ﬁ
21’
log (y+2)-1=log, 4 [5]
457 g M1 —base of 2
2¥
22x—4 = 26—y
Zx—4=6-—y M1 — compare
x =5 _% power
log,(y + 2) — log.x = log,.4
y+2
x M1 — compare
y+2=4x logarithm
y+2=4 (5 — %) M1 — substitution
3y=18
y=6 Al
x=2
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8
Solve the equation vx—5 = Jr+2. [3]
M1 - correctly
x—5=(Vx+ 2)2 squaring both sides
x—5=x+4/x+4
4x = —9
Vx = -—Z- M1 - square root X
81
— 2= Al
* =16
In the diagram, ABCD is a parallelogram, with heights DE and CF. Jt is given that
CD=(7+42) em, BC=(11-242) omand DE = (3+3v2 ) cm.
F
O
f 7 C
4 o B
E
Find
(a) | the perimeter of ABCD, [2]
M1 — formuia
2(11-2VZ+7—-4V2) =36+ 4/Zcem A1 with wmits
(b) | the area of ABCD, [2]
(3+3v2)(7 + 4Z) = 21 + 12VZ + 21V2 + 12(2) M1 — formula
=45+33vZem Al
(¢) | the length of CF. (3]
(CF)(11—2v2) = 45 + 33V2 Ml
45+33V2 114+2V2 —
= X M1 - rationalizing
11-2VZ _11+2V2
627+453V2
=== Al
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9
1
15| (a) | Solve log,(—)=2. [2]
x
1
logz—=2
32 =1 M1 - exponential
x
1
=9
§ 1
DX = a Al
2
®) Given that Igx=a and lgy =5, express lg(IOOOx ) in terms of 2]
aand b.
1000x? M1 —product and
lg " = 1g1000 + 2igx — lgy quotient law
=3+2a—b Al
(¢) | Solve In(x—1)=3, leaving your answer in exact terms. 2]
Ine(;c __: J:cl)—:l 3 M1 — exponential
x=1+¢3 equ;:;lon
End of Paper
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