Chapter 2 Solution

1. @) f(x)=0 (M) for setting equation
X —6x+8=0
(x=2)(x-4)=0 Al

X=2o0r x=4
Hence, the x-intercepts are 2 and 4 respectively. A2 N2

[4]

(b) (i Xx=3 Al N1
(i)  The y -coordinate of the vertex
=3*-6(3)+8 (M1) for substitution
=-1 Al N2
[3]
2. €)) f(x)=0 (M1) for setting equation
x* —11x+10=0
(x-10)(x-1) =0 Al
x=10 or x=1
Hence, the x-intercepts are 1 and 10 respectively. A2 N2
[4]
(b) (i) x=55 Al N1
(i)  The y -coordinate of the vertex
=55 -11(5.5) +10 (M1) for substitution
=-20.25 Al N2
[3]
3. @) f(x)=0 (M1) for setting equation
—2x*—14x=0
—2X(x+7)=0 Al
x=0 or x=-7
Hence, the x-intercepts are 0 and —7 respectively. A2 N2
[4]
(b) Q) x=-35 Al N1
(i) The y -coordinate of the vertex
=—2(-3.5)* —14(-3.5) (M1) for substitution
=245 Al N2
[3]
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(a)

(b)

f(x)=0
13.5-1.5x* =0
1.5(9-x*)=0
1.5(8+x)(3—-x)=0
x==-3or x=3

Hence, the x-intercepts are —3 and 3 respectively.

(i)
(i)

x=0

The y -coordinate of the vertex

~13.5-1.5(0)2
=135
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(M1) for setting equation

Al
A2 N2
[4]
Al N1
(M1) for substitution
Al N2
[3]



1. @)

(b)

(b)

(b)
(©)

(b)
(©

X=-5and x=7

_—5+7
2

h

h=1

k=1-7)1+5)

k =-36

Therefore, the coordinates of the vertex are
a4, —-36).

X=-1and x=-6

h—0-1
2
h=-1
2
k= 2(—Z+1)(—z+6]
2 2
_®
2

p=5and g=11

Xx=8
—7.5=2a(10-5)(10-11)
—7.5=-ba

a=15

p=0and g=18

x=9

30=a(0-15)(15-18)
30=45a

2
a=-
3
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A2 N2

[2]
(M1) for correct formula
Al
(M1) for finding k
Al N3

[4]
A2 N2

[2]
(M1) for correct formula
Al
(M) for finding k
Al N3

[4]
A2 N2

[2]
Al N1

[1]
M1A1
Al N2

[3]
A2 N2

[2]
Al N1

[1]
M1A1
Al N2

3]



A=b’—-4ac
b’ —4ac=0
(-5)* -4M)(k*)=0
25—4k* =0
(5+2k)(5—2k) =0

k:—E or k:E
2 2

A =b?—-4ac

b? —4ac>0

(4k)* —4(1)(2k) >0
16k? -8k >0
8k(2k—1) >0

k<0 or k>1
2

A =b?—-4ac
b*—4ac <0
(k-1)>-4(D)@D) <0
k?-2k-3<0
(k+1)(k-3)<0
-1<k<3

A=b?*-4ac

b?—4ac>0

(4k +16)* —4(4)(25k) >0
16k? —272k +256 >0
16(k —1)(k —16) >0
k<1lork=>16
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(M1) for discriminant
R1
(A1) for substitution

(M1)AL for factorizing
A2 N4

(M1) for discriminant
R1
(A1) for substitution

Al
(M1) for factorizing

A2 N4

(M1) for discriminant

R1

(M1)(A1) for substitution
Al

(M1) for factorizing

A2 N4

(M1) for discriminant

R1

(M1)(A1) for substitution
Al

(M) for factorizing

A2 N4

[7]

[7]

[8]

8]



(a)

(b)

(©)

(a)

(b)

(©)

x =—-2 is one of the x -intercepts.
p-2_,

-32=a(0-4)(0+2)
-32=-8a
a=4

A tangent only intersects with a curve once.
Thus the discriminant for f (x) =4mx—-57

equals to 0.

4mx —57 =4(x—4)(x+2)
Amx—57 =4x* —8x—32
4x* —(4m+8)x+25=0
(4m+8)* —4(4)(25) =0
16m® +64m—336=0
16(m-3)(m+7)=0
m=3 or m=-7

is one of the x -intercepts.

+
A~ b

X
9*% o5
2

g=1

—4=a(5-4)(5-1)

A tangent only intersects with a curve once.

Thus the discriminant for f (x) =mx equals to 0.

mx =—(x—4)(x-1)
mX = —Xx* +5x—4

x> +(M-5)x+4=0
(m-5)*-4(1)(4) =0
m’>-10m+9=0
(m-1)(m-9)=0
m=1lor m=9
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(M1) for valid approach

(M1) for correct formula

Al N2

[3]
(M1)(A1) for substitution
Al N2

[3]

(M1) for correct property

R1
(M1) for setting equation

(M1) for quadratic equation
Al

(A1) for factorization
A2 NO
[8]

(M1) for valid approach

(M1) for correct formula

Al N2

[3]
(M1)(A1) for substitution

Al N2

3]
(M1) for correct property
R1

(M1) for setting equation

(M1) for quadratic equation
Al

(A1) for factorization
A2 NO
[8]



(a)

(b)

(©)

12=(3-p)(3-21)
6=3-p
p=-3

Recognizing 1 and —3 are the x-intercepts
The x-coordinate of the vertex
~1-3
2
=-1

A tangent only intersects with a curve once.
Thus the discriminant for f (x) =m(x—1)

equals to 0.

m(x—1) = (x+3)(x-1)
mx—m=x*+2x-3

x> +(2-m)x+(m-3)=0
(m-2)>-4(1)(m-3)=0
m® —8m+16=0
(m=4)(m-4)=0

m=4
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(M1)(A1) for correct formula

Al N2
[3]
(M1) for valid approach
(M1) for substitution
Al N3
[3]

(M1) for correct property

R1
(M1) for setting equation

(M1) for quadratic equation
Al

(Al) for factorization
A2  NO
8]



(a)

(b)

(©)

—9=a(0-p)(0+ p)
—9=a(-p)(p)
-9 =—ap?

9

2

p

a=

—5=a(l-p)1+p)
-5=a(l-p*)

o.—5= (%) (1-p?)
p

—5p*=9-9p°
4p® =9

p=z

p=-1.5 (Rejected) or p=1.5
9
52

"1
a=4

A tangent only intersects with a curve once.
Thus the discriminant for
f (X) =—4mx—(9+m) equals to 0.
—4mx —(9+ m) =4(x—1.5)(x+1.5)
—4mx—(9+m) =4x>-9
4% +4mx+m=0
(4m)* —4(4)(m) =0
16m® —16m =0
16m(m-1)=0
m=0or m=1
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M1
Al
AG NO
[2]
Al
(M1) for substitution
Al
Al N2
[4]
(M1) for correct property
R1
(M1) for setting equation
(M1) for quadratic equation
Al
(Al) for factorization
A2 NO
[8]



—x? —4x=2kx+1
X+ 2k +4)x+1=0
A =b*—4ac

b* —4ac <0

2k +4)" —41)(1) <0
4k*> +16k +16—4 <0
4k* +16k+12<0
4k+3)(k+1)<0
-3<k<-1

x> —4x—4k =2kx—16

¥ —Qk+4)x+(16-4k)=0
A =b*—4ac

b*—4dac>0

2k +4)" —4(1)(16—4k)>0
4k* +16k +16—64+16k >0
4k* +32k 48>0

K +8k-12>0

k> +8k+16>28
(k+4)*>28

k+4<—/28 or k+4>+/28
k<-929 or £>1.29

x*=1.5k=8-k)x-16
x>+ (k-8)x+(16-1.5k)=0
A =b*—4dac

b* —4ac>0

(k—8)" —4(1)(16—-1.5k)>0
k* =16k +64—-64+6k>0
k* =10k >0

k(k—10)>0

k<0 or £>10
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(M1) for setting equation
Al

(M1) for discriminant
R1
(A1) for substitution

(M1) for factorization
A2 N3

(M1) for setting equation
Al

(M1) for discriminant
R1
(A1) for substitution

(M1) for factorization

A2 N3

(M1) for setting equation
Al

(M1) for discriminant

R1

(A1) for substitution

(M1) for factorization
A2 N3



X% +2x—2k =9 —kx

x> +(k+2)x—(2k+9) =0

A =b?—-4ac

b>—4ac<0

(K +2) +4(1)(2k +9) <0

k?+4k +4+8k+36<0

k*+12k +40<0

k? +12k +36<—4

(k+6)? <—4

Therefore, there is no real solution for k.
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(M1) for setting equation
Al

(M1) for discriminant
R1
(A1) for substitution

(M1) for simplification

(M1) for factorization
Al N3

[8]



