FREE PRACTICE EXAM - MARK SCHEME

IB Maths Al HL Unit 3 Geometry and Trigonometry Practice
Exam: Mark Scheme

IB Mathematics: Applications and Interpretation HL - 14 questions - 60 marks

o M marks are for a correct method; A marks for an accurate answer that follows a correct method; R marks are for clear
reasoning; AG means the answer is given in the question, so the working must be complete.

e Accept any correct method that reaches a correct answer, unless the question says which method to use.

o Practise these topics online with instant feedback: ibmathrevision.com/HLAIUnIt3

Question 1 2 marks

11
33 1 (A1 for any two correct) A2
Question 2 3 marks

a. total angle 0.6 radians (A1)
80 x 0.6 =48 cm Al

180
b. 0.6 x T =34.4° Al

Question 3 3 marks
graphs of y = 3sin(2z) and y = z, or of y = 3sin(2z) — =, on the given domain (M1)

r=0A1

r=134 A1

Question 4 2 marks

1 — cos?f = sin26 M1
sin?6 sin @

sin @ cos 0 - cos @
= tanf AG
Question 5 5 marks
a. (0,0), (8,4) A1
(5,10) A1
1
b.area of T = 5(4)(3) =6A1

det M =5 M1
image area =5 x 6 = 30 Al

Question 6 4 marks
a. (2'5> Al
6
b. V252 +62=65kmh ! Al

tan — M1
arctan 6

bearing 022.6° Al
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Question 7
N 60
a. PQ = | 80|, length 100 A1

0
0.6

0.8 Al
0

150
b.v=1]200| Al

0

(10\ (150
r=1201+¢t12001}! Al

\s) o)

0
100
. —— h =24 minutes A1
350
Question 8
1
a. —8 =9Al1
2

b. exactly two vertices have odd degree R1
an Eulerian trail (not a circuit), starting and ending at the two odd vertices Al

Question 9
2 5
5 4
5 5
2 5

b.2 Al

a. Al

(AR SN S
N Ot Ot N

c. entry (2,2) of M + M? + M3 M1

7Al

Question 10

a 22T oAl

b. arc length per second = 0.35 x 57 (M1)

=550ms 1Al
=19.8kmh ' Al

Question 11
sinR  sin35°
a. =
9 6
R =59.4° Al

M1

or R = 180° — 59.4° = 121° Al
b. obtuse case: PQR = 180° — 35° — 121° = 24.4° (M1)

_ 6sin24.4°

PR=——=431cmA1

sin 35°
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Question 12 5 marks

a. %(12)(8) sin A = 30 M1
sinA =0.625 = A =38.7°Al
or A=141°Al

b. BC? = 12% + 8% — 2(12)(8) cos A (M1)
BC =18.9cm Al

Question 13 7 marks
0 + O
7 0 30
alT=|] , A1A1
1
00 %0

1
0
b.T2(\,orA—>C—>D:l><lM1
0 2 3
\o
1

— Al
6

c. T's = s, checked row by row M1
entries are non-negative and sumto 1 Al
in the long run the robot is at C' 37.5% of the time (proportional to degree) R1

Question 14 8 marks
aP—-RY)—-Q@B) —-S5(13)—-T(7) — P(11) M1A1
upper bound 48 minutes A1
b. minimum spanning tree of Q, R, S,T: ST (7),QR (8), RS (10) M1
weight 25 Al
two shortest edges from P: PR (9) + PT (11) M1
lower bound 45 minutes Al

c.45 <L <48A1
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