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Quadratic Equation

For the equation ar' + bx + c = O,

Binomial expansion

Mathematical Formulae

I, ALGEBRA

-b+ b1 - 4ac

2a
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I Express
6x' -19x2 +31x-14 .

the form c2 + bx + c , stating the values of the1n
3x -2

integers a, b and c.

Given that the curte x-1=9y-2y2 intersects the line x=10-2), at points

P and Q, hnd the coordinates of P and Q.

A curve has the equation y=5x2 +l3x+k, where tis a constant.

(i) In the case where ,t = -.6, find the range ofvalues ofr for u,hich y > 0.

(ii) Find the value of t for which the line y - 4 = 3x is a tang€nt to the curve.

t3l

t4l

3

tzt

t31

{ Express ;: 115 ::; as partial fractions.' (2x -3)(x -2)'

Given that I -a -1 
are the roots ofthe equation 3x2 -6x+2=0,aB

(r) find the values of a' + 0',
(iD find the values of a' + B',

(iii) find the equation whose roots *. L^a4.aB

t5l

5

t4l

I,)'I
LL]

t3l

6 Write down in ascending powers of ;, the first four terms in the expansion of (1 - 5;r)' .

() Find the coefficient of the 7ft term.

(iD lind the coefficient of :r2 in the expansion 
"f [z-llfr-srf .' l. x)'

(iii) Using the expansion of (l - 5r)'g, find the value of (0.995)' , to the nearest 4

decimal places.

t2)

t21

t2)

t2)
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7 @) Find the value of 16*t =64i

8 (")

(b)

Find the smallest integer p for which (p +l)xz + 4x =1- p has real roots.

The curve y=x2 +2kx-6x+25 is always posirive for all real values ofr.

Find the greatest value olt such that t is a composite number.

10

(b) A rectangle has siaes Q + JG) metres and [, - {) ,r",r... The area of the' \ .,t2)

rectangle is I m2. Without using a calculrtor, show that I can be expressed as

a + bJl , where a and D are integers.

(c) E*o."r. l*f,5= inthefor a+bJi, 
7 _3.15 ^ -;, where a aad 6 are integers.

l3l

t3l

I3l

t5l

t4l

9 The polynomial f(*) is given by f (x) -- at1 -xz +bx-12,where a and b are constants.

It is given that f(4) - 0 and the remainder when f(.r) is divided by .r + I is 10.

(i) Show that a --2 md b -- -25 .

(ir) Show that 2r + I is a factor off(r).

(iii) Showing your working clearly, solve the equation f(r) = 0.

2l-1

t4l

l2l
t3l

x

v

C

x-

B

The diagram shows part of the graph of y = i: - 2.1 - I .

(i) Iind the coordinates of the points l, B and C.

(iD Find the range of values ofx for which y < 1 .

(iii) A straight line ! = 2x + 3 is drawn on the same ixes. Find the x coordinate(s) of

the intersection(s) with the graph y=lr-4-1.

t4l

t3l

S H S St M ath Al Y En EX PnO 1 7
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I I A curve has the e.quation y = (3x - l)'] - 4.

(i) Explain why the lowest point on the curve has coordinates
I

4
I tll

t2)

t3l

(ii) Find the coordinates ofthe points at which the curve intersects the r-axis.

(iii) Sketch the graph or 7 = l1r, - i' - +l .

(iv) Using your graph, state the number of solutions to each ofthe following equations.

(a) 
lor-rl, -{=a

(b) 
lt:, -rl' -{ = z

(c) l{:,-r)' -{+r = o

End ofPaper

t3l
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Sec 3 Express AM MW 2017
Suggested Solutions

\r- H;1dai skl

No Solution
I 6x' - l9x2 +3lt -14

3x -2
(3x -z\zx' + bx + 7)= 6at -19x2 +3tx - 14

Comparc coefficient of x2 :
'3b-4=-t9
b=-5

6x3 -lgxz +3lx-14 ^ ,

3x -2

a--2, b=-5 and c=7
2 x -1=9y -2y'

x:1O -2y
-0)
-(2)

Sub (2) into (l),
l0 -2y -I=9y -2y2
2y2 - L1y +9 =O
(2y -e)O -1):o
y=4.5 or I

o
Sub y=: inlo 121.

x =to-z(4.5)
=l

Sub y=t tu16 12;,

,=lo-2(l)
=E

The coordinates o f P and Q arc (1, 4. 5) and (8, I ) .

3(i) 5r'+13x-5>0
(sx - z[x +:)> o

x3-3 or
2r>-
5

3(iD 3x+4=51 +73x+k
5x2 +llx + k -4 =O
discriminant = 0 or b'?-4ac=0 where

a =5, b =10, c=k-4

00)'? -4(sxi-4) =o
k=9

studykaki.com
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Suggested Soiutions

4 r-5ABC
(2x-3)(x-2)' (2x-3) (x-2)' (x-2)2

_ A(x - 2)'z + B(2x - 3)(x - 2) + C (2x - 3)

(2x -3)(x -2)2
x - 5 = A(x -2)z + B(Zx - 3)(x - 2) + C(2x -3)

When r = 2,
-3=C
C =-3
when x=f .

2

7l
Az4

A=-14

When x=0, A=-14, C=-3,

-5 = 4(-14)+68 -3(-3)
-5 =68 - 47
B=7

x-5 14 7 3

(2x -3)(x -2\7 (2x-3)' (x -2) (x -2)2

5(D From 3:r'z.-5x+2=0, a:3, b:-6, c=2

Sum of roots :

11
ap

f6)
1-;.1

Product of roots :

112
ap3

a+p 
=zap

12
ap3

ap )
2

a+B=2xa,2

a2 + B2 =(a+ B)'-2op

=bY -x1t'2'
=6
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Suggested Solutions

s(ii) a3 + B1 =(a+ p)1az -ap+ B'1)

=(3{,
J

2

= 131
2

5(iii) 0'.o' o'nF
aPaP

= r:] *f22
=9

B'd'3
ap2

I
x2 -9x+la=0

2
Altemative: 2x2 -78x +3 = O

6
(, -5,r = 1. 

[?)e 
*r. (])r-,,r .(l]-', .

: I - 45r+90ox' - 10500xr +...

6(i)
cosfficien t or 76 ,* = [],r-r,

=t312504

6(ii)

[, -i),, - )x)- = .l
x -45x +9@xz -10500x3 +...)

Coeffioient of:2= 2(900) - I(-10500)

-- 12300

6(iiD Let x = 0.001

0.995, =[ _5(0.001f

= r-+s(o.oor)+ eoo(o.oorf -rosoo(o.oor| +...
= 0.9559 (4 decimal places)

7(a) A ltern ative

t6*r+64r =k'I"=k'
=(e"-')*(+
= (o')
=16

t,
7,)

2n

le*'-64v = b'Y'*Q"ft
Q**)*Q*)
(2')
t6

studykaki.com
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Suggested Solutions

7(b) ,=(r.r"{r-#)
=Q*ililp-zJi)
:to - +J1+tsJi -rz
=-2+llJi

7(c) t+"6 r+G 7+3Jix-
7-3J5 7-3./s 7+3Js

_ 22+1oJi
7 -6Jry
22+10J5

49-45
1l+5rE

2
8(a) Qt +l)xz + 4x =1- p

Qt +l)x2 + 4x + p -l =0

a-- p+7, $=Q, s= p-1

Discriminant > 0
b2 - 4ac >0
(4)'?-4(,i,+l)(p-1)>O
l6-40r': -1) > o

4- p2 +l> 0

5-p'ro
P'-5<O
tp+.6Xp-.'6)<o
-'li < p<Js
P=-2

8(b) x2 +2lac-6x+25=O

d=1, b=2k-6, c=25

b2 - 4ac <0
(zr-ef -a(r)(zs)<o
4k1 -24k-64 <O

k'-6k-16<0
(t -tlt+z)< o

-2<k<8
k=6
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Suggested Solutions

e(i) f(:r) = *: -x2 +bx-12
f(4) = 0

r (4) = aglt - ()7 + b(4) - t2
0=64a-16+4b-12
0=l6a+b-7
l6q+b=7 -0)
f(-l) = 1o

f(-l) = 4(-D3 -(-l)'z+r(-t)-12
10=-a-1-b-12
10=-a-b-12

a+D=-13-10
a+b =13 -(2t

(l) -(2), 15a =30
a = 2(Shown)

Sub.o=2into(2),

2+b=-23
D = -25 (Shovm)

e(iD a =2,b = -25
Let f(x) : 113 - 3' -25x -12

I
LetZr+ I =0, r=-;

/_1) = rl._1)'_l,_1)'_,\2) \2) \2)
2 | 25 ._

=----+--12E4 2

=0

/-1.]-,,
\2)

Hence, Zr + I is a factor off(xl (Shown)

e(iii) f(x) =)Y3 - az -25x -12
f (x) : (x - 4)(2x + t)(ac + b)

By comparing coefficients ot

t': 2=2a
a ='l

xo -12=4b
h=f

f(x) =)ax -*z -25x-12
=G-q(2x+t)(x+3)

f(;r)=a .'. (x-4)(2x+lXr+3)=0

,=+.-1.-:'2'

studykaki.com
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Suggested Solutions

r0(i) y =lx _21_r

When x:0, y =1 .'. A(O,l)
Wheny = 9, x-Z=l or

x=3 or I (r€jected)

.-. c(3, 0)
Vertex, A(2 , -1)

I

10(ii)
lx -2 -t =1

l"-4=z
x-2=2 u x-2
x=4 or x=0
For/<1,0<x<4

are the 2 intersections.

Alterpative Solutions

lx -zl-t <r

lx -zl<z
x-2>-2 or
x>0 or

0<x<4
x<4

l0(iiD lx-21-t=zx+3
lx-?)=2x+a
x-2=2x+4 or

x=-{
(Rejected)

x_2=12x+4)
2or ir=--
3

l1(i) 3r-l=0
I .-.r = - (lme ot symmetry)
J

the line of symmetry for the curve cuts the curve at the lowest point.
I

\uhgn3=:. y=_4.
,

Therefore, the lowest point on tle curve has coordinates

Ahernative Solutions
(3I-1)'}>O
(3r-l)2-4>-4
y>4
.'. minimum value of y is - 4 .

(i'*)
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Suggested Solutions

l1(iD (3x - l)'1 - 4 = 0

(3x-l)z =4
3x-l=t2

x=l or -1
3

Alternative: 3x2 -2x -l=O
(x-lX3x+1)=0

Coordinates: (1,0) or t-j i
r r (iii)

1

1

I

I

l 4 -:- -.t . -

r ..j_.--tll
-:. - i-i
:j

tl
ri

l'_ - t_-
I--: -1-

,i

I-l ! ll

.t.

:

---i*-i---i----;:

-+ ---:.-

(iv)(a) 3

(iv)(b) 4

(iv)(c) 0

I

I

l

l
I

I'l
-l-

I

r----l

I

l

.,,-, i
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