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1. ALGEBRA

Quadratic Equation

For the equation ax* +bx +c=0

m-bi\.sz —4ac

Fi=
2a
Binomial Expansion
n n [P n-1 Rl n-2,2 ) n—ryr n
(a+b)" =a” +| la" b+| _la “b°+..+|—|a" b +..+b",
1 2 ¥
_ o n n! n(n=1)..(n—r+1)
where # is a positive integer, and = =
r) rli(n-r)! ¥!

2. TRIGONOMETRY

Identities
sin? A+cos’ A=1
Sﬁz'c2 A:HLtan2 A
coseczA =1+ cot2 A

sin(4 + B) = sin 4 cos B+ cos Asin B
cos(4+ B) = cos Acos B F sin Asin B

tan A+tan B
1¥ tan Atan B
sin 24 =2sin Acos A
cos2A =2cos’* A—1=1-2sin* 4 = cos* 4—sin> 4
2tan 4
1—tan? 4

tan(4+ B) =

tan24 =

Formulae for AABC
a b ¢
sind sinB sinC
a’> =b*+c? —2bccos 4

A=~1ubcsinA
2
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1]

Solve the simultaneous equations.

2y+x=3
1 344
y X [4]

Given that (1, k) is a point of intersection between the curve 4x” —4xy+ y” =1 and the line
y=T7—4x, find the

(@)
(b)

()

(b)

value of £, [1]

coordinates of the other point of intersection. [3]

Given that 2x° + 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. [3]

Given that x*> + mx +n and x* + ax+b have the same remainder when divided b
Yy

x+ p, express p in terms of a, b, m and n. [3]

The function f(x)=54x* —9x* —6a’x* + 7x +2 has a factor of 3x+a.

(i) Show that a’ —7a+6=0. (2]

(i) Hence, find the possible values of a. (4]

Express “ 452" —x+l in partial fractions [5]
£ (x 2)x? +1 ) '

The curve y = (k+2)x* —(2k +1)x+k has a minimum point and lies completely above the

x-axis. Find the range of values of £. [4]
(i)  Find the values of m for which the curve y =x* —5x+m+8 touches the line y = mx
only once. 4]
(i) Hence, state the range of values of m for which the curve y =x*—5x+m+8 cuts
the line y =mx twice. 1]
(iii) 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]

8 The roots of the equation 3x* = 2kx—k—4 are @ and B.1f &’ + f* = : find possible

values of £. [5]



4

9 The equation 2x” +4x+5=0 hasroots @ and f3.
(a) Find ¢+ B and af. 2]
(b) Show that &’ + 8’ =7. [3]

: : . oy : a
(©)  Find the quadratic equation, with integer coefficients, whose roots are —

and ﬁz 3]
a
10 Find the range of values for which z—ﬁs—— >0 [3]
3x°+13x-10
11 Without using a calculator, find the value of 6™, given that 322 _ 435 [4]
12 (a) Solve the equation 4™ =2-7(2%). [3]
(b) Solve the simultaneous equations

4x—2 s ﬁ

%
log (v+2)-1=log 4 [5]
13 Solve the equation Vx—5= \/; +2. [3]

ADAT Q2 INIYSMVE
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14 In the diagram, ABCD is a parallelogram, with heights DE and CF. It is given that
CD =(7+4V2) em, BC=(11-242) cm and DE =(3+372) om.

F
JO\“
I’ - C
B
Find
(a) the perimeter of ABCD, _ [2]
(b) the area of ABCD, [2]
(¢) the length of CF. [3]
1
15 (a) Solve log,(—)=2. [2]
x -
: 1000x* | .
(b) Giventhat lgx=a and lgy=>, express 1g( ) in terms of @ and b. [2]
(¢) Solve In(x—1)=3, leaving your answer in exact terms. [2]

End of Paper
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1. ALGEBRA

Quadratic Equation
For the equation ax* +bx +c =0

—b++b* —4ac

X =

2a
Binomial Expansion
n n [ n-1 Bl n-2;2 Yl n—rpr n
(a+b)" =a" +| |a" b+| _ja" b +..4+|—|a" b +..+b",
1 2 r
n | - —
where n is a positive integer, and = E =n(n L el den
r) ri(n—r)! r!

2. TRIGONOMETRY

Identities
sin® A+cos? 4=1
sec2 A :1+tz;1,r12 A
cos eczA =1+cot® 4

sin(4 + B) = sin Acos B + cos Asin B
cos(4 £ B) = cos Acos B F sin Asin B

tan 4 + tan B
1¥tan Atan B
sin 24 =2sin Acos A
cos2A4 =2cos’ A—1=1-2sin* 4 = cos* 4—sin* 4
2tan 4
1-tan? 4

tan(4+ B) =

tan2A4 =

Formulae for AABC
a b c

sind sinB sinC
a®* =b*+c¢* —2bccos A

AzlbcsinA
2
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Solve the simultaneous equations.

2y+x=3
14,
A [4]
x=3—2y .
M1 — substitut
Substitute: ~ — —— = 3 stitute
y 3-2y

6y —15y+3=0
2y2—-5y+1=0

N CORTOIE)

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

#x=-156y=2280rx =256,y =0.219

M1 — correct
quadratic equation

M1 — formula for
solving

Al (accept exact
value)

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

y =T—4x, find the

(a) | value of &, [1]
k=3 Bl
(b) | coordinates of the other point of intersection. [3]
4x2 —4x(7—4x) + (7 —4x)* =1 M1 — simultaneous
(3x by H(x-1)=0 M1 — factorized
X=zorx= 1(reject.) quadratic/ formula
5
=3
_ & &
5 (3,3) Al
(a) | Given that 2x® + 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. [3]

Whenx=1,2+5-1-2=C MIM1 —
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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(b)

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

X+ p, express p in terms of a, b, m and n.

B3]

Substitute x = —p,

M1 — remainder

theorem (R=0
(=p)? +m(=p) +n = (—p)* +a(-p) +b e
ap—pmb=b—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
ot a \;Vhen x= _a3’2 “ M1 — factor
| ) P o o - theorem
54 ( J 9(3) 6a? ( Q +7(3)+2 0
P
—a®—-a+2=0
3 3 Al
a® —7a + 6 = 0 (shown)
(ii) | Hence, find the possible values of a. [4]
T M1 — factor
_ theorem
' ~ & =1 % M1 — factorise
ra=1,2,-3 Al
2x° +5x —x+1 , : .
Express 5 in partial fractions. [5]
(x—ZXx +1)
M1 - long division
2x3+5x2—x+1_2+ 9x? —3x+5
x-2)x2+1) " (x-2)(x2+1) M1 — partial
Ox°=B3xd5 4 Bx+C fractions
(x=2)(x2+1) x-2 x2+1

x2(A+B)+x(—2B+C)+(A—2C)=9x*> —3x+5
A+B=9
—2B+C=-3
A-2C=5
= B2 E=1
7 2x + 1
.I_
x—2 x2+4+1

&2+

Ml - compare
coefficient/
substitution

M1 — values of A,
B.C
Al

ADNAT 21 M'"NI1MVE
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The curve y = (k+2)x* —(2k +1)x+k has a minimum point and lies completely above the

x-axis. Find the range of values of k.

[4]

k+2>0k> -2
(—2k —1)? — 4(k + 2)(k) < 0

M1 — coefficient of
2

%
—4k + 11< 0 M1 — discriminant
k> - <0
o Al
i k> 3 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 e _;]Lnal;‘il;neous
I —_— 2 —_ =
3 ::2) + 631_),(7m_+08) y M1 — discriminant
o =0
(m +Z)_(_T; B 1_? 1_ 0 M1 - factorise
m=sAm= 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<—-m>1 B1
(iii) 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 +

" . . . m n
Since the value of m is more than 1, the curve will cut the line it
. B1 - conclusion
twice.
(ecf)

The roots of the equation 3x*> =2kx—k—4 are « and B.1f &’ + f° = % , find possible

values of k.

(]

3x2 -2kx+k+4=0

2k

a+pf =—3-

_k+4
BF="3

a2+ﬁz=(a+ﬁ)2—2aﬁ=19—6

2k k+ 4 16
—2_ —— ] —
(3) 2( 3 ) 9
2k? —3k—20=0

(2k +5)(k —4) = 0

M1 - sum
and product of
roots

M1 - formula

M1 — substitution
of values

M1 — factorise




5 Al
fk=4k=—=
9 | The equation 2x> +4x+5=0 hasroots & and £.
(a) | Find a+f and ap. 2]
a+p=-2 Bl
5
=z B1
(b) | Show that o’ + 5° =7. [3]
M1 — formula

a® + p% = (a + p)(a* - ap + p?)
= (a+B)(a+p)* - 3ap]

-cof-3()

M1 — simplifying

10 | Find the range of values for which —————>0
3x°+13x-10

=7
Al
Find the quadratic equation, with integer coefficients, whose roots
(© a
arc —B—Z—
B
a B _+p 7 _28 M1 — sum
B a?  (aB)?  (5\% 25 substitution
0
(f_’_)(f_)__l___z M1 — product
g2/ \a?) aBf 5 substitution
5 25x2—28x+10=0
Al
-1(a&b)
-5

[3]

3x2+13x—-10<0

M1 - denominator

(Bx-2)(x+5)<0 inequality
N M1 — diagram with
shaded area (ecf)
—5NZ// N/ >
Al
e =55 g g C
2 x 3

ADA™T 2 ASN1ORAIVEL
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Without using a calculator, find the value of 6%, given that

11 321+2 = 4-3-1 ) [4}
(32;\:)(32) = 2—6—2x M1 — base 2
9(321) — 2—6(2—23:)
M1 — combine
2 2%y — (9-6)(3~2
(3*)(2¥) = (23 power »
62% = 1 - L
~ 2632 576 Ml
6* = 2—14 (reject negative)
Al
12 | (a) | Solve the equation 4" =2-7(2%). (3]
22x+2 =2 — 7(2x)
Let2* =y M1 — quadratic

4y +7y—-2=0
4y-DHr+2)=0
1

y=;ory=—2
2 =2 2% =2 (rej)
Lx=-—2

M1 —solve fory
(no marks if reject

aty)

Al — with reject

(b) | Solve the simultaneous equations

x=2

64
x-2 _
Yoy
log, (y+2)—-1=log 4 (5]
4%-2 = 64 M1 - base of 2
2y
22x—4 — 26-—y
2x —4=6-y M1 — compare
x=5 _% power
log,(y + 2) — log,x = log,4
y+2_4
x M1 — compare
y+2=4x logarithm
y+2=4 (5 - %) M1 — substitution
3y =18
y=b Al




13 | Solve the equation Vx—35 = Jx+2. [3]
M1 — correctly
x—5=(x+ 2)2 squaring both sides
x—5=x+4Vx+4
4fx = -9
\/35=_§ M1 - square root x
81
= — Al
=16
14 | In the diagram, ABCD is a parallelogram, with heights DE and CF. It is given that
CD =(7+4V2) cm, BC=(11-242) cm and DE =(3+3v2) em.
F
S
=5
B
Find
(a) | the perimeter of ABCD, [2]
2(11 - 2V2+7 - 4J2) =36 + 4VZ cm Mo iy
Al — with units
(b) | the area of ABCD, [2]
(3+3VZ)(7 + 4V2) = 21 + 12V2 + 21VZ + 12(2) Wi ~komvla
=45+ 33V2cm Al
(c) | the length of CF. [3]
(CF)(11 —2V2) = 45 + 332 Ml

_454+33V2 11+ 2V2

= %
11-2v2  11+2V2
— 62744532 -

113

M1 — rationalizing

Al

A0AT QT INIMVE
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15| (a) | Solve log;(—)=2. 2]
X
1
logz—=2
32=1 M1 — exponential
1 X
—-=9
%
= ! Al
79
00x* . .
Given that lgx=a and 1gy =b, express lg(10 s ) in terms of
(b) (2]
a and b.

1000x2
Ig y = [g1000 + 2Igx — lgy

M1 — product and

quotient law
=3+2a—b Al
(c) | Solve In(x—1)=3, leaving your answer in exact terms. (2]
lne(;c __ ;)_=1 - M1 — exponential
. 3 equation
x=1+e Al

End of Paper



