2023 Prelim MAA HL Paper 1 Student Solutions
Section A

No Solutions

1(a) (Bn+1)2=(n+1)?
=0n2+6n+1-(n2+2n+1)

=8n%+4n

1(b) | 8n*+4n
=4(2n2 +n)

So (3n+1)?—(n + 1)? a multiple of 4.

2(a)() | f'(3)=0

2(a)(ii) | (f o)1)
=/(0)

2(b) v

3(a) 22 —mx+m=-2=0

b’ —4ac=(-m)’—4(2)(m-2)=0
m*=8m+16=0
(m=4)(m-4)=0

m=4

3(b) Letm—2>0
m>?2




f(X)=f ° dx

(1-x)*

=f6(1—x)‘4dx
~ 6(1-x)3
~(=3)(-1)

=2(1-x)3+¢

+c

0=2(1-3)3+¢
1 2

c=——0r —

4 8

1 2
f(x) =2(1 —x)_3+ Z or (0 —x)3

1

+
4

5(a)

P(X=2)>0

2
? —co0s20 >0

2
c0s20 < —
3

5(b)

1 2
— +sinf + — —cos20 =1
3 3

1 2
?+sin6+§—(1—25in20)=1

1 2

— +sin0 + — — 1 +2sin%0 =1
3 3
2sin*@+sinf@—-1=0
(2sin@—1)(sin@+1)=0
2sin@—-1=0 or sin@+1=0

1
sinf = 5 or sin@=-I(rej)

Hence, sin@ = —
2

5(¢c)




6(1)

. d.
Recognise that v = ;S

3s2é+§—2=0
dt dt
_ds 2

y=—=
dt 1+3s°

6(i1)

Either

Lo dv_dvds
dt ds dt

dv —12s

ds  (1+3s°)

4o —12s ds
(1+3s%) dt

Or

6s| B 430 @5, 45
dt ar ' di

7(a)

7(b)

Attempt to show reflection about y-axis
r=1

7(c)

xeR,x#0

8(a)

Eliminate one variable and obtain 2 equations
e.g. 3y+6z=10—-b and y+(1—-a)z=1
Eliminate another variable

a=-1

8(b)

b=17

8(c)

Attempt to let one of the variable be the parameter
e.g. let z=1,teR

y=1-2¢

x=3+3¢




9(a)

BEE)

9(b)

Recognise that Amanda can win in her first shot, second, third,

oo (33 MBI )

Recognise that it is a geometric series

) .2 |
First term 1s 5 and common ratio is g

Correct substitution into the sum to infinity formula

w |~

9(c)

Use of conditional probability, e.g.

(VNI NG NN




Section B

No Solutions
10(a)(i) | Amplitude = 0.5
10(a)(ii) | Minimum value =2 — 2X0.5
=1
10(a)(iii) 2=0.5sin[3(1) +q
6
2=0.5+¢q
qg=1.5
10(b)(i) . 2m
Period = —
3
10(b)(ii 2T
(b)(i1) R LS (LN
6 3
-
2 2
=
10(b)(ii1) p=2ma
3
=3
10(c)@) | f'(x) =1.5cos(3x)
10(c)(ii) | f'(x)=—-1.5
1.5cos(3x) = —1.5
cos(3x)=—1
3x=cos” (—1)
3x=T7
Tt
X=—
3
H@ ) (- 2
2 x| 3 |=| 2
2 4 -1
11(b -
®) l‘ABx AC‘:l,/22+22+(—1)2 _3
2 2 2




11(c)

X 2 3 2
2 =] 1 2
z -1 -3 -1
2x+2y—z=11
11(d) 3 2
r=| -3 |+4] 2 |, AeR
4 -1
11(e) | (i) Substitute the line into the plane
A=3
Substitute into the line
(3,3.1)
(i1) Attempt to find the distance between the point of
intersection and D
-3 3
eg. || =3 |-| 3 |= \/(—6)2 +(~6)% +3?
4 1
9
11(H) -3+x -3+y 4+z
Valid he.g. ) )
alid approach e.g ( 2 2 5
(9,9,-2)
11
® 2% % X base area X height
9
12(a) Attempt to expand

Change to polar form
=1
22— z(cos@—isinf@+cos@+isinf)+1

22 —2zcosO+1

12(b)

—1=cisw




12(c) U i(-" 2 (—F
4 i— i(——) = (=)
Hrl=(-et)z-e d)z-et)z-e *)
(z2 -2z cos(%) + 1)(Z2 -2z 005(377[) +1)
12(d)(®) Attempt to solve z° =—1
eS8, eS8 e8, 8
bis ar S T
—]— —1— —l— i
e , € 8 ,e 8 e 8
S11= (ZZ — 22cos(%)+ l)(z2 — 2ZCOS(%)+ 1)
(2% -2z cos(%r) +1)(z% -2z COS(%) +1)
12(d)(i)

S1=(-2i cos(%))(—2i cos(%z))(—% cos(%r))(—Zi cos(%[))
2= 16cos(%)cos(%)cos(%)cos(%)

b4 RY4 R4 . 1
cos(g) cos(y) cos(?) cos(?) = §




