Core Maths Paper 1 2023 (Solutions)
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@ vy= 2(x—3)2 +m—4, minimum point is (3, —8),

(b) y=2(x-3)"-8

Lety=0, Letx =0,
2(x-3)"-8=0 y=2(0-3)-8
2(x* —6x+9)-8=0 y =10
X —6x+5=0
(x-5)(x-1)=0
y
(0, 10)
> X
© (1, 0) (5, 0)
(3. -8)
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3.

\/— \/54\/_

(a ——+18
:\/3;3 +18\/—_4\/3><9

6[ 18 \/—_4x3f
=(2+18—4)\/§
=163
(b) (i) Since they are on the same straight line,
Mpg = Mg OR Mpg = Meg
1-v5  3-1 1-v5  3-45
V5-x 3545 5-x  3/5-x

(1-8)(238) =248 -x)  (1-+8)(35-x)=(s-+8) 5
245 -2(5) = 2/5 - 2x 345 —x—3(5)++/5x = 35— 3x —5+/5x

2x =10 2x=10
OR
Equation of the line,
1
y_lzﬁ(x_\/g)

Wheny:\E,x:S

(ii) Length of PR
=\/(3\@—\@)2 +(3-1)°
= 4(5)+4
_ 7
= 2./6 units
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(%)Sx =125’ log, x> +log, y =5
1 3x

(SSJ =(53)y log, (X* xy)=5

5% =5% log, (x*y)=5
x=3y.....(1) Xy =3....(2)

subs (1) into (2),

(3y)"y =243

9y® =243

y* =27

y=3

Wheny =3,

X=9
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5-2
a my,,=——
@ Mec =53
=1
Equation of the line L1, which passes through C and is perpendicular to BC is
y—-5 :l(x—O)
y=X+5
(b)
L,y=X+5 . @
5y =10 =2Xueeoverrerennns (2)

Subs (2) into (1),
5(x+5)-10 = 2x
5x+25-10 = 2x
3x=-15

X=-5
When x=-5,y=0.
Hence, the Coordinates of D are (-5, 0).

(c) Area of quadrilateral ABCD
100 -5-430

25 0 225

:%|0+10+(—8)+(15)—(—25)—0—(—6)—0|

= 1|48|
2

= 24 units?
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(b)
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2)(_6<3(3—x) . —X+4

2
2x—6< 337X
8x—24<9-3x
11x <33
X<3
S1<x<3

3(3-x) _ox+4
4 2
18-6x<—-4x+16
2X>2
x>1

Integers that satisfy the inequality are 1 and 2.



(a) 25—4a® + 20ab — 25b?
= 25—4a* + 20ab — 25b?

= 25-(4a” - 20ab+25b)

= 25—(2a-5b)’
=[5-(2a-5b)][5+(2a—5b)]|
=(5-2a+5b)(5+2a—5b)

(b)
-
5x2
224 — 28X
25x2—4 _ 28x
~.5x*—8x—-4=0

(5x+2)(x—-2)=0
5x+2=0 or x-2=0
2

X=—— X=2
5
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(@ mx*-3x-4=0
3

X*-=x-2=0
2
3
La+f==
a+pf >
off =—
(b) a’+p°
=(a+pB) —2ap
32
=[2] —2(-2
3] -2(2)
=g+4
4
3
4
(c)
Sum of roots Product of roots
254 (=5 )54
=l a+Z |+ =+
(a 2 )t 2T’

a f ol af  f?
=(a+pB)+| —+& +af+ L+
(“ﬂ)(zzj T TS
:§+§ _a 2+ p? +5a,8
2 4 2 4
B 25 5(-2)

4 8 4
_2
8
x2—9x+§=0
4 8
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(a) By using Pythagoras’ Theorem, AB® + BC?

=11%4(443)
=121+16(3)
=13
= AC?
Hence, angle ABC is a right angle.
(b) () (if)
tan Z/ACB
cos Z/BAC
11
_43
cos ZDAC 1
=c0s(180 - ZBAC) 13
=—-c0s ZBAC :ixE
1 43 11
_ 5 13
43
133
12

(c) Given that AF is the reflection of AB in the line of AE, EF = BE,
EF?+FC? =EC?
(4\/§—x)2 +22=x°
X2 —8/3x+16(3)+4 = x*
8/3x =52
13 133

2J3 6

OR Using trigonometric ratio
cos ZACB = cos ZECF

W3 _2

13 X
26

X =——r0
43
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10

(a) Lety=0,
(p-3)x*—4x+p=0
Discriminant >0
(-4) -4(p-3)(p)>0
16—-4p*+12p>0
p’-3p-4<0
(p-4)(p+1)<0
-l<p<4

Given that the curve has a minimum point,
a>o0

p-3>0
p>3
~3<p<4d

() () X2—4x+5

X* —4X+5
—>
2X°+2x-40
Since, x* —4x+5=(x— 2)2 +1 which is always positive for all real values of x,
2% +2x—40>0
x> +x-20>0
(x+5)(x=4)>0
X<-5 or x>4

(ii)
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11.
(@) () logsxy’
=log, x + log; y*
=log, x+2log, y
=m+2n

(i) log ,125

y3

_log, 125

X2

log, F
_ log, 5°

Iogs X* — Iogs y3
3

2m-3n

(b)
1
X’ =(|og3 p)x_zlogﬁ p

1
x* —(log, p)x+zlogﬁ p=0

Discriminant =0

1
[~(1og, )T -4 410g,, p| -0
(log, p)° ~log ; p=0

(log,

(log,
(log; p)(logs p-2)=0

log, p=0 or log,p-2=0
p=3 p=3
p=1 p=9

p)’ —log, p’ =0
p)’ -2log, p=0

End of Paper
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