SJI Year 6 HL MAA Prelim Exam 2024/P2 (Markscheme)

Year 6 HL MAA Preliminary Examination 2024 Paper 2 (Markscheme)

Section A
Qn | Suggested solution Markscheme
1 Normal distribution with conditional probability [Marks: 6]
@ | w~N(3.24, 0375)
PW>w)=01=P(W<w)=0.9 (Al) — cumulative prob
By GDC (invNorm or nSolve), (M1) — invNorm or nSolve
w=3.72 (3sf) Al
invNorm(0.9,3.24,0.375) 3.72058
nSolve(normCdf(w,9.£999,3.24,0.375)=0.1,w
3.72058
(b) P(W > 4|W >w)= PW=>4NW>w) P(W=>4) M1 A1 - conditional prob
0.1 0.1
0021348
0.1
=0.213 (3sf) Al - no follow through as
normCdf(4,9.6999,3.24,0.375)  0.021348 P(W >w)=0.1is given
0.021348187791259 0.213482
0.1
2 | Vectors [Marks: 4]

Since (a-v)-b=0, (a-v)Lb
|(a—v)><b| =|a—v||b|sin%

=[a—v][o]

M1 — distributive

M1-b-b=|bf
Al

R1 - dot prod 0,
perpendicular

AG
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Qn | Suggested solution Markscheme
3 | Counting Techniques [Marks: 5]
(@ | (choose female P/VP and choose male P/\VVP and choose
other 4 EXCO members)
i~ 4 »8 M1 M1 - combination &
2(*C,x "¢, )x c, multiplication principle
= 655200 Al (Accept 655000)
(b) | (arrange P/VP in middle two seats and arrange other 4
EXCO members in remaining seats)
M1 - arrangement
(2!)(41)=48 Al
4 | Sum and Product of Roots [Marks: 5]
@ | P(x)=(x*+3)(x —6x*+x-10)
A=-Y roots=—(0+6)=—6 (M1)A1
(b)
[roots =(~1)' G =—~(-30) =30 M1AL
(©)
[ Jroots =-(G-1)=31 Al
5 | Arithmetic sequence & series (with horizontal scaling | [Marks: 8]
@ =2 Al
T
(b) | Method 1
24y
fl(\)={;- sin(£ \) x20
) b 2
/\ 5 M1

/ N\ s
- 1 \/ \/ 10

(3,-0.63662) (7,-0.63662)

=2
From graph, x, =3 and x, =7
a=7-3=4

Method 2

Period of y:gsin(x) is 27
V4

Al — consecutive min. pts.
Al

M1 — use period of graphs
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Qn | Suggested solution Markscheme
Period of y = f (X)=27r><£=4 M1 - scaling of period
a Al
sa=4
Method 3 ]
X,., — X, = 2xdifference in x values when f (x)=0 M1 — use of x-intercepts
M1
sin(zxj=0:>£x=n,27r,...
2 2 Al
Xp1 — X, =2%x(4-2)=4
© <, -3 _N M1 AL - AP with first
D%, =>[3+4(n-1)]=—[6+4(N-1)] with firs
= = 2 term 3 and common diff. 4
Follow through from part
Method 1 (a)

By GDC Graph y = ZX:[S+ 4(n—1)] and Table,
n=1

15
D X, =465<500
n=1

16

> x, =528>500

n=1
Least N =16
557 4Y X f20):= v |+
2(E+4*(n..
N 14. 406.
1 x 15. 465.
o o h 10 16. 528.

£2(x)= > (3+4- (n-1)) 17. 595.
Z 18. 666

n=1 M

6.67 | <0

Method 2
By GDC Graph y =§[6+ 4(x~1)]-500

fnoopy
1] (15.5634,-5,82077e-11)
Ly
/f}(.\')={£- (6+4- (x-1))-500,x21
-5211.14 2
N >15.563
Least N =16

R1

Al

M1

Al
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Qn | Suggested solution Markscheme
6 Domain, Area between Curves and Volume of Solid of | [Marks: 6]
revolution
(@ | For f(x) to be defined,
xX*-72>0 M1
(x+ﬁ)(x—ﬁ)20 Allow x> +7
x<—J7 or x>7
Smallest a=+/7 Al
O) | y=xsx2-7
(y=x)"=x"-7 M1 - Squaring
V247 M1 — making x the subject
= AG
2y
Ty 7Y
Vol. of solid =njﬁ[ 2 j dy M1 — with square
_142 units® (3 ) Al - follow through only
for incorrect positive value
7 141.874 of a from part (a)
i
b1 dy
2.),
[7
7 | Area of sector + Roots of a complex number [Marks: 11]
(a) _2n Al
5
b) |1 ,(2z
(%) ML
r2=25 (A1)
Sincer >0, r=5 Al
O 1 35 2 X 14
V2
il Zy2nz — IZ
=ke [4 J wheren=-2,-1,0,1,2 ML AL —for ke
1 i[8n+lj
z=k%e" % M1
13 1 7 1lgx 19 1 Wix
—KkS¢ 4, kSe 20, K5e2,6 k5g20, kSg @ A2, 1 (3 correct), 0
(c)ii) ke —r o5 M1
k=5"=3125 Al
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Qn | Suggested solution Markscheme
8 | Sketch rational function (oblique asymptote) + [Marks: 10]
Stationary points
(a) 2P —Tx+4
x-3 . (ML) — finding oblique
=2X-1+— asymptote
Xx-3
- Ty Al — shape (asymptotic
) behaviour), 2 branches
2 x“=-7-x+4
£1(x)=—————
-1 Al- y=2x-1(0.A)
Al-x=3 (V.A)
Al -Min. (2.29,2.17)
Al - Max. (3.71,7.83)
(b) | Method 1:
2
_ 2X°—T7x+4 Coy14 1
X—3 -3
Y, 1 e Al
dx (x=3)
. . dy
At stationary points, ™ =0
X
M1
! =2
(x-3)° AL
i—
‘\/7 - -
X- cloordlnatle of mld—pollnt M1
o 3+_j+[3__ﬂ
(%) (% <
=3
Therefore, mid-point of the turning points of the graph
lie on its vertical asymptote x =3
Method 2:
Al
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Qn | Suggested solution Markscheme
22 —Tx+4
X—3
dy _2x*-12x+17
dx x—3)
3 it
At stationary points, d_y =0:
X
2x% —12x+17
o~ -
(x-3) Al
2x* -12x+17=0
M1
Sum of roots = 12 =6
2 AG

x-coordinate of mid-point= g =3

Therefore, mid-point of the turning points of the graph
lie on its vertical asymptote x =3
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Section B
Qn | Suggested solution Markscheme
9 Binomial Distribution + Discrete Random Variables [Marks: 19]
(@ | .
_n M1 - evidence of ‘np’
X~B <n Z) = E(X) =5 A
(i)
{EER» *Doc rao [I] X
6.674v X f100:= v -
binomCdf. M1 - valid attempt,
e.g., use of “binomCdf”
o or “binomInvN” with
1 X 8. 0.32146 correct parameters
10 ) 9. 039932
11.  0.5448
-6.67 0.47440719601349 | « »
R1 - some comparison
of probabilities must be
n=10=P(X =>3)<05 seen
n=11=P(X =>3) >05
Al
Therefore, n = 10.
(b)
0 1 1 2
0 0 1 1 2
1 1 2 2 3
1 1 2 2 3
2 2 3 3 4
t 0 1 2 3 4 Al-p,
P(T=t) |1 | & 6 4 1 ﬁ ~ P2
16 | 16 16 16 16 ~Ps
(©)
S = 0 1 1 2
0 0 1 1 2 M1 — sample space
1 1 2 2 3
1 1 2 2 3
2 2 3 3 4
4+3+3+1 11
PT=28)=———= Al

16 16
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Qn | Suggested solution Markscheme
(d)
12 3 *Doc rao [I] X Al - scatter plot must
(©) be seen
18
OR
* 12 o °
® ® R1 - logical argument
1o © must be seen
15 25 35 45 55 65 75 8
=m=70 Al
20+30+---+80
(©) m = 7 =50 Al
_ 5+6+9+13+14+x+21 x+68 Al
X = =
7 7
— 02834 x50 - 1741 =% —19003~19 | M
' 7 Xx= AR E Al - 19 (integer)
(f)
r = 0.989 A2
Note: Allow FT2 for r = 0.991 (x = 18).
(9)
Al

The results are consistent (high r) and % ~ 0.25
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10 | 3D Geometry + Applications of Trigonometry [Marks: 19]
(@) | Let h be the height of the pyramid.
. . . . V2 (M1) - correct triangle
Consider a triangle with height h, hypotenuse s and base —s. :
2 considered
Thus,
1 1 Al - correct use of
2 — K2 2 -
s*=h"+ 5% = h \[QS Pythagoras’
(b) | Let 6 be the angle between a triangular face and the base.
Consider a triangle with height k, base = s and hypotenuse (M1) - correct triangle
. S 2 . .. | considered
connecting the midpoint of the base edge of the pyramid and its
vertex. Thus,
1 s
_v2~ _ : M1AL
tang == V2 = 6 ~ 0.955 rad or 54.7
ES
(¢) | Consider a triangle with height h, base d + % Here the (M1) - correct base
hypotenuse is from M to the vertex.
h=140>3=2p =22 9g905m
2 V2 2 (AL)
Consider a triangle with height h, base d + % and angle of
elevation 10°.
tan 10° = 140 M1 — use of correct
= tan o 140 trigo ratio, eg. tan
d+ ﬁ Al - valid intermediate
step/s to find d
= d = 694.98 ~ 695. AG
(d) | The drone’s vertical distance from the ground is given by

s(t) = f v(t)dt = 2t32+ ¢

And since s(0) = 140, we get s(t) = 2t3/2.
s(t)=0=t =16.985
rap [I] X

Al 1.1 g *Doc

v(t):=3- \/[_ Done
s 16.984993
s:=nSolve v(t) df=140,s
0
w(s) 12.363856

Therefore, v(16.985) = 12.4 m/s.

(M1)A1 - condone
missing +C

(A1) - do not award if
C = 0 was not
considered

(M1)

Al -16.985

Al
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Qn | Suggested solution Markscheme

(e)
Let a be the angle of elevation or depression. (Note: elevation
when s(t) < 140 and depression when s(t) > 140.)

Thus,
. |140 — 2¢372| . |140 — 2¢3/2]
anag=—" 1= g=arctan— 1 M1A1
695 + 149 695 + 140
V2 V2
(1.1 1.2 | 1.3 RS Rap [I] X
.Y
(25.3799,0.019974) R1 - considering
0.01 . X a'

f3(~“\')=ii tan™ 1402 x |
ax 140

695+

-0.15

Therefore, the angle of depression is increasing the greatest

when t = 35.4 seconds. Al
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Qn | Suggested solution Markscheme
11 | Derivative Graphs [Marks: 17]
(a)

Al - zeros at +4, i%

ALl - left branch +
correct shape
(asymptotic to y = 0)

Al —right branch +
correct shape
(asymptotic to y = 0)

(b) | @ x =+2 = minimum AlAl
@ x = +1 = maximum AlAl
Award A1AO0AOQAQO if none are correct but all four x-
coordinates are given.
() |4,asy = f'(x) has 4 turning points. AlR1
Note: f'" = 0 is not enough reasoning.
@ | (@ Al
increasing = (0,1] U [2, »0) Al — condone the
exclusion of 1 and/or 2
. (M1) - considering the
(ii) behaviour of g’
concave down = g’ is decreasing = (0,5) U (4, ) AlAL - strictly
4 exclusive of the
boundaries
(e)
y=g(x)
B Al - correct shape
(eg concavity) from

Oto 5.
4

Al - correct shape
from 2 to4

Al - correct shape
from 4 onwards
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