2023 MI H2 Math Pre-U 1 Exam Solutions

Qn Solution
1) | When n>2,u =S -5, ,

2

2l = +dn=| (n=1) +4(n-1)]|
:n2+4n—(n2—2n+1+4n—4)
=2n+3

Whenn=1, u, =S8, =1 +4(1)
=35
=2(D+3

Thus, u, follows the form of u, =2n+3 whenn = 1.

So, u,=2n+3
1Gi) | w,—u, , =2n+3-[2(n—1)+3]

2
121 =2n+3-2n-1
=2
Since u, —u, , =2 is a constant independent of n, the sequence is an arithmetic
progression.

2(i) | Let $x, $y and $z be the price of a short, tall and grande cup of coffee respectively.
3]
3x+12y+82z=147.9

4x+8y+7z=120.10
2x+5y+4z=70
Using GC, x =4.50, y=6.20, z=7.50

The price of a short, tall and grande cup of coffee is $4.50, $6.20 and $7.50
respectively.

2(ii) | The required amount =0.9(4.50+4x6.20)+2(7.50) = 41.37
2]

Andrew pays $41.37.
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3(i)
3]

3(ii 2
[(3]) X —(y+1)2 =1 I replace x by x/4 (%) —(y+1)2 =1

2 2
(%) —(y+1)2 =1 I replace y by % [%) _(2y+1)2 =1
2

2 2
(%) —(2y+1)2=1 II: replace y by y—2 [%) —[2(}/—2)4‘1]2:1

:[Ejz—(2y—3)2=1
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Qn Solution
4
() Yy
[3] y=t(xl)+1 |
|
—I— ——
|
|
|
/
[ O
|
|
:
X =—2 x=2
4
(ii) Y4
3]
y
[0)
x —
5() | 0d =(1-12)0B +A0C

2]

OA=0B-10B+10C
OA-OB = 10C — 0B
BA=A1BC

A, B and C are collinear, B is the common point (shown)
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(i)
3]

Given A=\, Od=>0B+10C
6 6 6

60/ = 50B + OC

OC =604 —-50B

Method 1: Sub and Eliminate R‘

By Ratio Theorem,
o — OC + 404
5
(604 -50B)+404
5
OD =204 - OB
0 1
OD=2|-2|-| 1

OD =

Method 2: Find OC and Sub in

0 1 -5
OC =604-50B=6| -2 |-5| 1 |=|-17
0 -2 10
By Ratio Theorem,
O—D=R’+4@
5
-5 0
OD=—|| -17 [+4| -2
10 0
-1
OD=| -5
2
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5 1 0 1
(i) | Zp_| 1 |-|2|=| 3
3]
-2 0 -2
1 0 1
AE =|-1|-| =2 |=|1
2 0 2
Area of the triangle ABE
T T
2
1 1
:l 3 Ix|1
2
-2 2
. 8
=—| -4
2
-2
4
= -2
-1
=+/21 units’
S Length of projection of OE onto AB.
(iv)

2]

_|og. A8
AB‘
1)/ 1
B S
4], 0,
|
- (-6
o)
314
= 7 units
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Qn Solution
6(i) 3x* +9x -8 )
[4] x—1 -

(3x* +9x—8)-2(x~1)

<0

x—1

x—1

3x2+7x-6
—_—<

(x+3)(3x-2)

0

<0

x—1

(x+3)(3x-2)(x—-1)<0

>
— ¢
v

W 4

x<-3 or §<x<1

6(ii) | 3x*+9x-38 y

2
2] x—1
Replace x with e* A
¢
2x X _
37 +9e" -8 <
e -1
) '
= e'<-3 or PR <l % -
(3
. 2 ) | .
no solution ln§< x<Inl - , _
lnz< x<0 '
3
9758/01/PU1/EQY/23 Mark Scheme
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3]

4 4
re 5 |= o 5
-2 -2
4
ro 5 |=45
-2
X
Letr=|y]| ,
z

4x+5y—2z=45 (shown)

Qn Solution
6(iii) | 3x* +9x-38 5
131 x—1 <
Replacexbyl
X
2
3(1) +9(1j—8
X 1 X <9
——1
X
3+49x—8x 1—x
> + <2
X
3+9x —8x? X
> X <2
X 1-x
—_ 2 /\
3+9x 28x < !K
X—X
So, 1.0
l<—3 or §<l<1 \
X X . {-3
——<x<0 or 1<x<5
7(i)
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7(ii) | Line BF:

Since OF lies on T,

for some A

[3] 2 4
r=|0(+A] 5|, AR
4 -2
2 4
OF =|0|+4| 5
4 -2

OF+ 5 |=45

O[+A 5 || 5 |=45

-2
2+4/1 +5 4 2/1) 45
454 =45
A=1
2 4 6
OF =|0|+| 5 |=|5
4 -2 2
7)) | —— OB+OB'
2] OF=—2 B
OB'=20F - OB
6 2 r
=2151-10
2 4
10
=(10 B’
0
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7(iv)
[3]

Method 1
2\ (3 -1
AB=|0|=|7|=|-7 5
4 1 3 /
10) (3 7 /A<9
AB'=|10|-|7|=| 3
o] 1] =1 \

Let angle BAB> = 6
AB +AB’

f=cos” | ———
‘AB‘ AB ‘

-1 7

1
: —7 1 3

V59+/59

6 =cos™ _—31]

J59+/59
0 =121.697°
0=121.7° (1 d.p.)

0 =cos”

Let angle BAB* = 0

45

9=2sin_l sy aa—
‘AB“n|

-1 4
6 =2sin"’ ; 71 5

||

0 =2sin"" LJ

5945
6 =121.697°
6=121.7° (1 d.p.)
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Method 3
Let angle BAB’ = 6

2 3 -1
AB=|0|-|7|=|-7
4 1 3
6 3 3
AF =57 |=| =2
2 1 1
6 =2cos™ AB -AF
‘AB‘ AF‘
6 =2cos” { =7 |s| =2
14
6 =2cos™
J@\/ﬁj
0=121.697°

6=121.7° (1 d.p.)

8(i)
2]

VA,

Re =(—00,0)U(0,).
Ds =(—o0,).

Since Rg < Dr, fg exists.

8 (ii)
2]

D, =

g
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8 (iii) | Method 1: Mapping
[2]

D, —£ R, — R,
(—oo,l)u(l,oo) (—oo,O)u(O,oo) ?
y
y=f(x)=x"=2x+5,
(0,5) xelR, x#1
(1,4)
0| > x
R, =[4.%)

Method 2: Graph y = fo(x)

Y A

y=1fg(x), xeR, x#1

8 (iv) | Lety="f(x)
131 y=x"-2x+5
y:()c—l)2 -1 +5

y=(x—1)2+4

x=1-,y—4 [reject1+~/y—4 asxsl}
! x):l—\/x—4

Df,I =R, 2[4,00)

8(vV) | ff'(x)=x , D, =[4»)
1] Solving f'f (x)=x, x> 4

8(V) | g7'(a)=b = a=gb)
2] |

a=—-

b-1
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9G) |7 =a+(n-1)d>0
41| 54 (-1)(~03)>0
5-0.3n+0.3>0
n<17.7
Chris pours 17 times before the simulation stops.
17
S, = 7[2(5) +(17-1)(-0.3)]
=442
The volume of water in the tank is 44.2 litres.
9(ii) e 1
2] Sum to infinity = 085 —33§<33.5
Elliot's comment that the target is unfair is justified.
9(iii) | Method 1
[4] | For Chris:

g[z(s) +(n=1)(=0.3)]>30

Using GC (Table), n =8
Chris first reaches the target after pouring 8 times.

For Elliot:
5(1 —0.85”)
1-0.85
Using GC, n=15

Elliot first reaches target after pouring 15 times (> 8§ times).

=30

INORMAL FLOAT AUTO oa+bi RADIAN MP 1
PRESS + FOR aTb1

[NORMAL FLOAT AUTO a+bi RADIAN MP n

Plot1 Plotz Plot3
B\Y18% (2x5-0.3(X-1))

- X
NEEs= 2

$16 o nas. Chris

2L | B Elliot

Method 2
For Chris:

3[2(5) +(n-1)(=0.3)]>30

—0.3n" +10.3n-60>0
Using GC (Graph),

7.44<n<26.9
Chris first reaches the target after pouring 8 times.
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For Elliot:
5(1—0.85”)
1-0.85
0.85" <0.1
S In0.1

n>
In0.85
n>14.2

=30

Elliot first reaches target after pouring 15 times (> 8 times).

Thus, Chris reaches the target first.

9(iv)
2]

r
1——
100
Using GC (Graph), since r 20,
r>94.8
Least » =95
NORHAL FLOAT AUTO asbi RADIAN HP ]
CALC INTERSECT
Ploti Plot2 Plot3 Y22(5(1-(((X)£100))°?7)#(1-((X)#10..
I\Y1E30 R
X
S|i-| 557
BNY280— 1&?&3“1 ...................... ;
\Y3= —
I\Y4=
E\Ys=
\Ys=
\Y?= Intersection
X=9Y4.81208 Y=30
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