IB Diploma

MATHEMATICS AA

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9
Chapter 10
Chapter 11
Chapter 12
Chapter 13
Chapter 14
Chapter 15
Chapter 16
Chapter 17
Chapter 18
Chapter 19

Chapter 20

Chapter 21

HL P1
2012 — 2022

Functions - Roots
Quadratics
Exponentials - Logarithms
Graphs
Sequences - Series

Complex Numbers
Permutation - Combination
Binomial Theorem
Remainder & Factor Theorem
Mathematical Induction
Radian
Trigonometry
Matrices
Vectors - Lines - Planes
Statistics
Probability
Differentiation
Integration
Differential Equations

Kinematics

Geometry

Answers

Page 71

Page 106
Page 110
Page 125
Page 132
Page 149
Page 152
Page 196
Page 207
Page 244
Page 251

Page 290
Page 340
Page 392
Page 398
Page 402

Page 403



IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

1 - (MAT/11_HL_Summer_2012 Q4) - Graphs, Functions - Roots

2012 - 2022 1 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

2 - (MAT/12_HL_Summer_2012_Q10) - Functions- Roots, Graphs, Integration

2012 - 2022 p) Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

2012 - 2022 3 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

3 - (MAT/12_HL_Summer_2012_Q11) - Functions- Roots, Probability

2012 - 2022 4 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

4 - (MAT/10_HL_Winter_2012_Q3) - Functions - Roots, Graphs

2012 - 2022

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

2012 - 2022 6 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

5 - (MAT/10_HL_Winter_2012_Q12) - Functions - Roots, Mathematical Induction

2012 - 2022 7 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

6 - (MAT/12_HL_Summer_2013 Q12) - Functions- Roots, Graphs

2012 - 2022 8 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

7 - (MAT/10_HL_Winter_2013 Q3) - Functions - Roots, Graphs

2012 - 2022

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

8 - (MAT/11_HL_Summer_2014_Q4) - Functions- Roots

2012 - 2022

10

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

9 - (MAT/12_HL_Summer_2014_Q8) - Functions - Roots

2012 - 2022

11

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

10 - (MAT/12_HL_Summer_2014_Q14) - Functions- Roots

2012 - 2022

12

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

11 - (MAT/10_HL_Winter_2014_Q1) - Functions- Roots, Graphs

2012 - 2022

13

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

12 - (MAT/10_HL_Winter_2014_Q11) - Functions- Roots, Differentiation, Integration

2012 - 2022 14 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

13 - (MAT/11_HL_Summer_2015_Q5) - Functions- Roots

2012 - 2022

15

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

14 - (MAT/11_HL_Summer_2015_Q6) - Functions- Roots, Integration

2012 - 2022

16

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

15 - (MAT/11_HL_Summer_2015_Q7) - Functions- Roots

2012 - 2022

17

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

16 - (MAT/11_HL_Summer_2015_Q9) - Functions- Roots

2012 - 2022

18

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

17 - (MAT/12_HL_Summer_2015_Q10) - Functions- Roots

2012 - 2022

19

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

18 - (MAT/12_HL_Summer_2015_Q11) - Functions- Roots, Differentiation, Integration

2012 - 2022 20 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

19 - (MAT/12_HL_Summer_2015_Q12) - Functions- Roots

2012 - 2022

21

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

20 - (MAT/10_HL_Winter_2016_Q3) - Functions - Roots

2012 - 2022

22

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

21 - (MAT/10_HL_Winter_2016_Q5) - Functions - Roots
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The quadratic equation x’— 2/x + (k— 1) =0 has roots a and £ such that o’+ f°=4.
Without solving the equation, find the possible values of the real number k.
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The function £ is defined by f(x)=2"+5,-2<x<2.
(a) Write down the range of .
(b)  Find an expression for f'(x).

(c) Write down the domain and range of /™.

[2]
[2]
[2]
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[Maximum mark: 5]

1 1
Given that log,o[m(p + Zq)J = 5(logmp + logmq), p>0,9>0,find p interms of g.
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T
Consider the graph of 3 = tan(x + Z] , where —nt <x <2m.
(a) \Vrite down the equations of the vertical asymptotes of the graph. [2]

1
The graph is reflected in the y-axis, then stretched parallel to the y-axis by a factor E

T
then translated by | 4

-3
(b) Give the equation of the transformed graph. [4]
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4 4
(b) Giventhat p =—, ¢ = — and A has coordinates

3 9
sets of values for ¢, » and ¢.

1
(—5, 0], determine the possible
[4]

2012 - 2022
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[Maximum mark: 20]

The function f is defined by f(x)=%,forx eR,x%p, x#q.
o

(a) Find the value of p and the value of ¢.

(b) Find an expression for f'(x).

The graph of y = f(x) has exactly one point of inflexion.

(c) Find the x-coordinate of the point of inflexion.

(d) Sketch the graph of y = f(x) for —3 <x < 3, showing the values of any axes intercepts,

the coordinates of any local maxima and local minima, and giving the equations of
any asymptotes.

2

The function g is defined by g(x) = 4x
3x+2

,forx e R, x;t—%.

(e) Find the equations of all the asymptotes on the graph of y = g(x).

(f) By considering the graph of y = g(x) — f(x), or otherwise, solve f(x)< g(x) for x € R.

[2]
[3]

(2]

[5]

[4]

[4]
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{by The curve passes through the point (-1, -18). Find f(x) in the form

f(xy=(x-ay(x=b)(x"+cx+d). where a, b, c, de 7. 5 marks]
{¢y Tind the two complex roots of the equation f(x}=0 in Cartesian form. [2 marks]
{(d} Draw the four roots on the complex plane (the Argand diagram). [2 marks]
(2) Express each of the four roots of the equation in the form re'® . [6 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

21 - (MAT/10_HL_Winter_2017_Q8) - Complex Numbers
[Maximum mark: 7]

Determine the roots of the equation (z + 2i)’= 216i, z € C, giving the answers in the form
z =a+3 + bi where a,beZ.
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

22 - (MAT/12_HL_Summer_2018 Q7) - Complex Numbers

Consider the distinct complex numbers z=a+1b, w=c+1d, where a, b,c,de R.

+
(a) Find the real part of = w.

[4]

zZ—wW

z+

(b) Find the value of the real part of i when |z| =|w|. 2]
W

z —
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

23 - (MAT/11_HL_Summer_2018_Q11) - Complex Numbers

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

24 - (MAT/10_HL_Winter_2018 Q8) - Complex Numbers

[Maximum mark: 7]

Consider the equation z*'+ oz’ + bz’ + cz+d=0,where a, b, ¢c,deR and ze C.

Two of the roots of the equation are log,6 and ia/3 and the sum of all the roots is 3 + log,3.

Show that 6a+d+12=0.
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

25 - (MAT/10_HL_Winter_2018 Q11) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

26 - (MAT/10_HL_Winter_2019_Q5) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

27 - (MAT/10_HL_Winter_2020_Q4) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

28 - (MAT/10_HL_Winter_2020_Q7) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

29 - (MathAA/11_HL_Summer_2021_Q7) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

30 - (MathAA/10_HL_Winter_2021_Q12) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

31 - (MathAA/11_HL_Summer_2022_Q9) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

32 - (MathAA/12_HL_Summer_2022_Q12) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

33 - (MathAA/10_HL_Winter_2022_Q5) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

34 - (MathAA/10_HL_Winter_2022_Q12) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH7-PERMUTATION - COMBINATION

1 - (MAT/10_HL_Winter_2014_Q10) - Permutation - Combination
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH7- PERMUTATION - COMBINATION

2 = (MAT/10_HL_Winter_2018 Q2) - Permutation - Combination

Ateam of four is to be chosen from a group of four boys and four girls.

(a) Find the number of different possible

teams that could be chosen.

[3]

(b) Find the humber of different possible teams that could be chosen, given that the team
must include at least one gitl and at least one boy.

[2]
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH7-PERMUTATION - COMBINATION

3 - (MathAA/11_HL_Summer_2021_Q9) - Permutation - Combination
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH7-PERMUTATION - COMBINATION

4 - (MahAA/10 HL_Winter_2022_Q11) - Permutation - Combination, Remainder & Factor Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

1 - (MAT/12_HL_Summer_2012 _Q4) - Binomial Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

2 - (MAT/10_HL_Winter_2012_Q2) - Binomial Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

3 - (MAT/12_HL_Summer_2013_Q3) - Binomial Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

4 - (MAT/11_HL_Summer_2013 Q13) - Probability, Binomial Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

5 - (MAT/12_HL_Summer_2015_Q2) - Binomial Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

6 - (MAT/11_HL_Summer_2015_Q4) - Binomial Theorem, Differentiation
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

7 - (MAT/10_HL_Winter_2015_Q3) - Binomial Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

8 - (MAT/12_HL_Summer_2016_Q6) - Binomial Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

9 - (MAT/12_HL_Summer_2017_Q1) - Binomial Theorem

[Maximum mark: 5]

3

10
Find the term independent of x in the binomial expansion of (21:2 + L] .

Pisy
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

10 - (MAT/10_HL_Winter_2017_Q4) - Binomial Theorem

[Maximum mark: 4]

Find the coefficient of x* in the expansion of (

2
x - —
X

2)’.
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

11 - (MAT/11_HL_Summer_2019_Q2) - Binomial Theorem

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

12 - (MathAA/12_HL_Summer_2021_Q3) - Binomial Theorem

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

13 - (MathAA/10_HL_Winter_2021_Q9) - Binomial Theorem

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

14 - (MathAA/11_HL_Summer_2022_Q6) - Binomial Theorem

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

15 - (MathAA/12_HL_Summer_2022_Q5) - Binomial Theorem

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH9 - REMAINDER & FACTOR
THEOREM

1 - (MAT/12_HL_Summer_2012 Q1) - Remainder & Factor Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH9 - REMAINDER & FACTOR
THEOREM

2 = (MAT/10_HL_Winter_2013 Q1) - Remainder & Factor Theorem

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH9 - REMAINDER & FACTOR
THEOREM

3 - (MAT/11_HL_Summer_2014_Q1) - Remainder & Factor Theorem

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM

4 - (MAT/10_HL_Winter_2017_Q3) - Remainder & Factor Theorem
[Maximum mark: 6]

Consider the polynomial g(x)=3x"— 11x*+ kx + 8.
(a) Giventhat g(x) has a factor (x — 4), find the value of £. [3]

(b) Hence or otherwise, factorize g(x) as a product of linear factors. [3]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM

5 - (MAT/11_HL_Summer_2018 Q1) - Remainder & Factor Theorem
[Maximum mark: 5]

Let /' (x)=x"+ px’+ gx + 5 where p, g are constants.
The remainder when f'(x) is divided by (x+ 1) is 7, and the remainder when f(x) is divided
by (x—2) is 1. Find the value of p and the value of ¢.
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH9 - REMAINDER & FACTOR
THEOREM

6 - (MAT/11_HL_Summer_2019_Q10) - Remainder & Factor Theorem, Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM

7 - (MathAA/10_HL_Winter_2022_Q11) - Permutation - Combination, Remainder & Factor Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

1 - (MAT/11_HL_Summer_2012 Q11) - Mathematical Induction

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

2 - (MAT/12_HL_Summer_2012_Q13) - Differentiation, Mathematical Induction

(a) Using the definition of a derivative as f'(x)= %inol[

St -f(x) J show that
h .

the derivative of Y is 2 _21)2 . [4 marks]
x4+ x4+
73
(b) Prove by induction that the #™ derivative of 2x+1)" is (-1)" 2—n J9 marks]
(2x+n™
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

3 - (MAT/10_HL_Winter_2012_Q12) - Functions - Roots, Mathematical Induction

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

4 - (MAT/10_HL_Winter_2013 Q6) - Mathematical Induction

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

5 - (MAT/10_HL_Winter_2014_Q8) - Mathematical Induction

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

6 - (MAT/12_HL_Summer_2015_Q13) - Mathematical Induction

1
(a) Show that 7:\/7‘&17\/; where n>0,ne 7.

‘\/;‘F n+l

{b) Hence showthat J2-1< L .

2

F=R 1
{(c) Prove, by mathematical induction, that ZT > \/E forn=2,ne?.
¥

r=1

[2]

[2]

[®]

2012 - 2022 137

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

7 - (MAT/10_HL_Winter_2015_Q8) - Mathematical Induction

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

8 - (MAT/12_HL_Summer_2016_Q8) - Mathematical Induction

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

9 - (MAT/11_HL_Summer_2017_Q8) - Mathematical Induction

[Maximum mark: 6]

Use the method of mathematical induction to prove that 4"+ 151 — 1 is divisible by
9forneZ'.
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

10 - (MAT/12_HL_Summer_2017_Q8) - Mathematical Induction

[Maximum mark: 9]

T ) 2 3 4 n-1 n
Prove by mathematical induction that + + R = )
3 GG ()0

where neZ,n=3.
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

11 - (MAT/10_HL_Winter_2017_Q11) - Mathematical Induction

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

12 - (MAT/11_HL_Summer_2018_Q6) - Mathematical Induction
[Maximum mark: 7]

Use the principle of mathematical induction to prove that

2 3 n—l
1+2[1}+3[i] +4(l) + ot n[lj =4—¥,where nel.
2 2 2 2 2"
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

13 - (MAT/10_HL_Winter_2018_Q6) - Mathematical Induction

[Maximum mark: 6]

Use mathematical induction to prove that Zr(r!) ={n+1)!—1,forne?Z’.

r=1

2012 - 2022 144 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

14 - (MAT/10_HL_Winter_2019_Q6) - Mathematical Induction

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

15 - (MathAA/12_HL_Summer_2021_Q12) - Trigonometry, Mathematical Induction
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

16 - (MathAA/11_HL_Summer_2021_Q12) - Differentiation, Mathematical Induction

2012 - 2022 147 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

17 - (MathAA/10_HL_Winter_2021_Q11) - Mathematical Induction

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH11 - RADIAN

1 - (MAT/11_HL_Summer_2015 Q1) - Radian

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH11 - RADIAN

2 - (MAT/10_HL_Winter 2015 Q1) - Radian

2012 - 2022

150

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH11 - RADIAN

3 - (MAT/11_HL_Summer_2019_Q3) - Radian

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

1 - (MAT/11_HL_Summer_2012 _Q5) - Trigonometry

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

2 = (MAT/12_HL_Summer_2012_Q9) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

3 - (MAT/11_HL_Summer_2012_Q10) - Trigonometry

In the triangle ABC, ABC =90°, AC=+/2 and AB=BC+1.

PP |
(a) Showthat cos 4—sind=—F. [3 marks]
V2
(b) By squaring both sides of the equation in part (a), solve the equation to find the
angles in the triangle. /8 marks|

(¢) Apply Pythagoras’ theorem in the triangle ABC to find BC, and hence show that
{ @ . [6 marks]

sin 4=

(d) Hence, or otherwise, calculate the length of the perpendicular from B to [AC]. [4 marks]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

4 - (MAT/10_HL_Winter_2012 Q1) - Trigonometry

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

5 - (MAT/10_HL_Winter_2012_Q7) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY

2012 - 2022 157 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

6 - (MAT/12_HL_Summer_2013_Q10) - Trigonometry

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

7 - (MAT/11_HL_Summer_2013_Q11) - Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

8 - (MAT/10_HL_Winter_2013 Q8) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

9 - (MAT/10_HL_Winter_2013 Q12) - Complex Numbers, Trigonometry, Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

10 - (MAT/11_HL_Summer_2014_Q5) - Trigonometry

2012 - 2022

162

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

11 - (MAT/12_HL_Summer_2014_Q5) - Graphs, Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

12 - (MAT/11_HL_Summer_2014_Q7) - Trigonometry
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

13 - (MAT/12_HL_Summer_2014_Q9) - Sequences - Series, Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

14 - (MAT/11_HL_Summer_2014_Q10) - Trigonometry
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

15 - (MAT/10_HL_Winter_2014_Q13) - Complex Numbers, Trigonometry, Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

16 - (MAT/12_HL_Summer_2015_Q3) - Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

17 - (MAT/12_HL_Summer_2015_Q6) - Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

18 - (MAT/10_HL_Winter_2015_Q9) - Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

19 - (MAT/11_HL_Summer_2016_Q3) - Trigonometry
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

20 - (MAT/12_HL_Summer_2016_Q3) - Trigonometry, Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

21 - (MAT/11_HL_Summer_2016_Q5) - Trigonometry

2012 - 2022

173

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

22 - (MAT/12_HL_Summer_2016_Q9) - Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

23 - (MAT/10_HL_Winter_2016_Q13) - Trigonometry
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

24 - (MAT/11_HL_Summer_2017_Q3) - Trigonometry

[Maximum mark: 5]

Solve the equation sec’x +2tanx=0,0<x <2m.
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

25 - (MAT/12_HL_Summer_2017_Q11) - Trigonometry, Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

26 - (MAT/11_HL_Summer_2018 Q8) - Trigonometry

[Maximum mark: 5]

Let a=sinb, 0<b<g.

Find, in terms of b, the solutions of sin 2x=—-a4,0<x<m.
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

27 - (MAT/10_HL_Winter_2018 Q3) - Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

28 - (MAT/11_HL_Summer_2019_Q4) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

29 - (MAT/11_HL_Summer_2019_Q9) - Trigonometry, Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

30 - (MAT/10_HL_Winter_2019_Q4) - Trigonometry
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CH12 - TRIGONOMETRY

31 - (MAT/10_HL_Winter_2019_Q9) - Trigonometry
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CH12 - TRIGONOMETRY

32 - (MAT/10_HL_Winter_2020_Q6) - Quadratics, Trigonometry
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CH12 - TRIGONOMETRY

33 - (MAT/10_HL_Winter_2020_Q8) - Trigonometry
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CH12 - TRIGONOMETRY

34 - (MathAA/12_HL_Summer_2021_Q2) - Trigonometry
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CH12 - TRIGONOMETRY

35 - (MathAA/11_HL_Summer_2021_Q5) - Trigonometry
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CH12 - TRIGONOMETRY

36 - (MathAA/12_HL_Summer_2021_Q6) - Trigonometry
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CH12 - TRIGONOMETRY

37 - (MathAA/11_HL_Summer_2021_Q6) - Trigonometry
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38 - (MathAA/12_HL_Summer_2021_Q10) - Trigonometry
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39 - (MathAA/12_HL_Summer_2021_Q12) - Trigonometry, Mathematical Induction
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40 - (MahAA/10_HL_Winter_2021_Q6) - Trigonometry
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

41 - (MathAA/12 HL_Summer_2022_Q4) - Trigonometry
[Maximum mark: 5]

Find the least positive value of x for which cos(% + %} = L .

NG
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CH12 - TRIGONOMETRY

42 - (MathAA/10 HL_Winter_2022 Q8) - Trigonometry, Algebra-functions - Roots
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CH13- MATRICES

2 - (MAT/10 HL Winter 2012 Q6) - Matrices
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CH13- MATRICES

3 - (MAT/10_HL_Winter_2012_Q11) - Matrices
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CH13- MATRICES

4 - (MAT/12_HL_Summer_2013 Q2) - Matrices
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CH13- MATRICES

5 - (MAT/11_HL_Summer_2013 Q3) - Matrices
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CH13- MATRICES

6 - (MAT/11_HL_Summer_2013_Q6) - Matrices
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CH13- MATRICES

7 - (MAT/10_HL_Winter_2013 Q4) - Matrices
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8 - (MAT/12_HL_Summer_2014_Q3) - Matrices
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CH13- MATRICES

9 - (MAT/12_HL_Summer_2016_Q1) - Matrices
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH13- MATRICES

10 - (MAT/10_HL_Winter_2018 Q4) - Matrices

Consider the following system of equations where a e R.

2x+4y—-z=10

x+2y+az=>5

Sx+12y=2a.
(a) Find the value of a for which the system of equations does not have a unique solution. [2]
(b)  Find the solution of the system of equations when a=2. [5]
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

1 - (MAT/12_HL_Summer_2012 Q2) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

2 = (MAT/10_HL_Winter_2012_Q9) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

3 - (MAT/11_HL_Summer_2013 Q2) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

4 - (MAT/12_HL_Summer_2013 Q11) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

5 - (MAT/10_HL_Winter_2013 Q11) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

6 - (MAT/12_HL_Summer_2014_Q6) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

7 - (MAT/11_HL_Summer_2014_Q12) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

8 - (MAT/12_HL_Summer_2014_Q12) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

9 - (MAT/10_HL_Winter_2014 Q3) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

10 - (MAT/10_HL_Winter_2014_Q12) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

11 - (MAT/11_HL_Summer_2015_Q13) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

12 - (MAT/10_HL_Winter_2015_Q13) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

13 - (MAT/11_HL_Summer_2016_Q8) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

14 - (MAT/12_HL_Summer_2016_Q10) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

15 - (MAT/11_HL_Summer_2016_Q11) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

16 - (MAT/10_HL_Winter_2016_Q1) - Vectors- Lines- Planes

Find the coordinates of the point of intersection of the planes defined by the equations

xX+y+z=3,x—-y+z=5and x+y+2z2=6.
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES

17 - (MAT/10_HL_Winter_2016_Q4) - Vectors- Lines- Planes

Consider the vectors a=i—-3j -2k, b=-3j+ 2k.
(@ Findaxbh. [2]

(b) Hence find the Cartesian equation of the plane containing the vectors a and b, and
passing through the point (1, 0, -1). [3]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

18 - (MAT/10_HL_Winter_2016_Q8) - Vectors- Lines - Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES

19 - (MAT/11_HL_Summer_2017_Q5) - Vectors- Lines- Planes
- -
ABCD is a parallelogram, where AB=—-i + 2j + 3k and AD=4i — j - 2k.

(a) Find the area of the parallelogram ABCD. [3]

(b) By using a suitable scalar product of two vectors, determine whether ABC is acute or
obtuse. [4]
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

20 - (MAT/10_HL_Winter_2017_Q2) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

21 - (MAT/10_HL_Winter_2017_Q9) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES

22 - (MAT/12_HL_Summer_2018 Q1) - Vectors- Lines- Planes
[Maximum mark: 4]

The acute angle between the vectors 3i — 4j — 5k and 5i— 4j + 3k is denoted by 4.
Find cosé.
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

23 - (MAT/12_HL_Summer_2018 Q9) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

24 - (MAT/11_HL_Summer_2018 Q10) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14 - VECTORS- LINES- PLANES

25 - (MAT/10_HL_Winter_2018 Q5) - Vectors- Lines- Planes

1 0
The vectors a and b are definedby a =|1 |, b =| —t |, where e R.
f 4¢

(a) Find and simplify an expression for @ « b in terms of .

(2]

(b) Hence or otherwise, find the values of ¢ for which the angle between a and b is obtuse. [4]
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

26 - (MAT/10_HL_Winter_2018 Q9) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

27 - (MAT/11_HL_Summer_2019_Q1) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

28 - (MAT/12_HL_Summer_2019_Q2) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

29 - (MAT/11_HL_Summer_2019_Q11) - Vectors- Lines - Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

30 - (MAT/10_HL_Winter_2019_Q3) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

31 - (MAT/10_HL_Winter_2019_Q8) - Vectors- Lines- Planes

2012 - 2022

238

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

32 - (MAT/10_HL_Winter_2019_Q11) - Vectors- Lines- Planes, Graphs
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CH14-VECTORS- LINES-PLANES

33 - (MathAA/12_HL_Summer_2021_Q5) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

34 - (MathAA/12_HL_Summer_2021_Q8) - Vectors- Lines - Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES

35 - (MahAA/11 HL_Summer_2021_Q11) - Vectors- Lines- Planes

[Maximum mark: 19]

1
Consider the line L, defined by the Cartesian equation % =y=3-z.

(@) (i) Show that the point (-1, 0, 3) lieson L,.

(iiy  Find a vector equation of L. [4]
0 a
Consider a second line L, defined by the vector equation r=| 1 |+¢| 1 |,
2 -1

where r € Rand a € R.
(b) Find the possible values of ¢ when the acute angle between L, and L, is 45°. [8]
It is given that the lines L, and L, have a unique point of intersection, A, when a #k.

(c) Find the value of k, and find the coordinates of the point A in terms of «. [7
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

36 - (MathAA/11_HL_Summer_2022_Q11) - Vectors- Lines- Planes
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CH15- STATISTICS

1 - (MAT/11_HL_Summer_2014 Q2) - Statistics
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CH15- STATISTICS

2 - (MAT/11_HL_Summer_2015_Q2) - Satistics
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH15- STATISTICS

3 - (MAT/12_HL_Summer_2017_Q7) - Statistics, Probability

3
(a) The random variable X has the Poisson distribution Po(m). Given that P(Y > 0)= —
find the value of m in the form Ina where a is an integer.

[3]
(b) The random variable ¥ has the Poisson distribution Po(2m). Find P(Y > 1) in the form

b—Inc where b and ¢ are integers. [4]
¢
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MATHEMATICS AA - HL - P1

CH15- STATISTICS

4 - (MAT/11_HL_Summer_2017_Q10) - Probability, Satistics
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CH15- STATISTICS

5 - (MAT/10_HL_Winter_2017_QI0) - Statistics
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CH15- STATISTICS

6 - (MahAA/11l HL Summer 2021 Q3) - Satistics
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7 - (MathAA/11_HL_Summer_2022_Q2) - Statistics

[Maximum mark: 7]

A survey at a swimming pool is given to one adult in each family. The age of the
adult, a years old, and of their eldest child, ¢ years old, are recorded.

The ages of the eldest child are summarized in the following box and whisker diagram.
diagram not to scale
ages of eldest child (years)

2 6 7 10 18

(a) Find the largest value of ¢ that would not be considered an outlier. [3]

The regression line of a on ¢ is a :%c+20. The regression line of c on a is ¢ :%a—9.
(b) (i) One of the adults surveyed is 42 years old. Estimate the age of their eldest child.

(i) Find the mean age of all the adults surveyed. [4]
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CH16 - PROBABILITY

1 - (MAT/12_HL_Summer 2012 Q3) - Probability
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CH16 - PROBABILITY

2 = (MAT/12_HL_Summer_2012_Q11) - Functions- Roots, Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

3 - (MAT/10_HL_Winter_2012_Q5) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

4 - (MAT/11 HL_Summer 2013 Q4) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

5 - (MAT/12_HL_Summer_2013 Q4) - Probability
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CH16 - PROBABILITY

6 - (MAT/11 HL_Summer 2013 Q9) - Probability
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CH16 - PROBABILITY

7 - (MAT/11_HL_Summer_2013_Q13) - Probability, Binomial Theorem
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

8 - (MAT/10_HL_Winter_2013_Q2) - Probability
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CH16 - PROBABILITY

9 - (MAT/12_HL_Summer_2014 Q1) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

10 - (MAT/12_HL_Summer_2014_Q11) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

11 - (MAT/10_HL Winter 2014 Q4) - Probability
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CH16 - PROBABILITY

12 - (MAT/10_HL_Winter 2014 Q9) - Probability
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CH16 - PROBABILITY

13 - (MAT/12_HL_Summer_2015_Q1) - Probability

2012 - 2022

264

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

14 - (MAT/11_HL_Summer_2015_Q10) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

15 - (MAT/10_HL_Winter_2015 Q6) - Probability
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CH16 - PROBABILITY

16 - (MAT/11_HL_Summer_2016_Q4) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

17 - (MAT/12_HL_Summer 2016 Q5) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

18 - (MAT/12_HL_Summer_2016_Q7) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

19 - (MAT/10_HL_Winter_2016 Q2) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

20 - (MAT/10_HL_Winter_2016_Q10) - Probability
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY

21 - (MAT/11_HL_Summer_2017_Q4) - Probability

[Maximum mark: 5]

Three girls and four boys are seated randomly on a straight bench. Find the probability that
the girls sit together and the boys sit together.
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY

22 - (MAT/12_HL_Summer_2017_Q7) - Satistics, Probability

3
(a) The random variable X has the Poisson distribution Po(m). Given that P(Y > 0)= —
find the value of m in the form Ina where a is an integer.

[3]
(b) The random variable ¥ has the Poisson distribution Po(2m). Find P(Y > 1) in the form

b—Inc where b and ¢ are integers. [4]
¢
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

23 - (MAT/11_HL_Summer_2017_Q10) - Probability, Satistics
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CH16 - PROBABILITY

24 - (MAT/11 HL_Summer 2018 Q3) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

25 - (MAT/12_HL_Summer_2018 Q3) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

26 - (MAT/10_HL_Winter_2018 Q1) - Probability

2012 - 2022
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

27 - (MAT/11 HL_Summer 2019 Q6) - Probability
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28 - (MAT/11_HL_Summer_2019_Q10) - Remainder & Factor Theorem, Probability
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

29 - (MAT/12_HL_Summer_2019_Q10) - Integration, Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

30 - (MAT/10_HL_Winter 2019 Q1) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

31 - (MAT/10_HL_Winter 2020 Q1) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

32 - (MAT/10_HL_Winter 2020 Q3) - Probability
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY

33 - (MathAA/11_HL_Summer_2021_Q10) - Probability

[Maximum mark: 16]

A biased four-sided die, A, is rolled. Let X be the score obtained when die A is rolled. The
probability distribution for X is given in the following table.

X 1 2 3 4
1
P(X=1x) p p p P
(a) Find the value of p. [2]
(b) Hence, find the value of E(X). [2]

A second biased four-sided die, B, is rolled. Let Y be the score obtained when die B is rolled.
The probability distribution for Y is given in the following table.

y 1 2 3 4

P(Y=y) q q q r

() (iy State the range of possible values of r.
(iiy Hence, find the range of possible values of ¢. [3]
(d) Hence, find the range of possible values for E(Y). [3]

Agnes and Barbara play a game using these dice. Agnes rolls die A once and Barbara rolls

die B once. The probability that Agnes’ score is less than Barbara’s score is %

(e) Find the value of E(Y). [6]
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

34 - (MahAA/10_HL_Winter_2021_Q4) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

35 - (MathAA/11_HL_Summer_2022_Q7) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

36 - (MahAA/12_HL_Summer_2022_Q8) - Probability

2012 - 2022

287

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

37 - (MahAA/12_HL_Summer_2022_Q10) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

38 - (MahAA/10_HL_Winter_2022_Q6) - Probability
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

1 - (MAT/21_HL_Summer_2012 Q1) - Differentiation
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2 - (MAT/22_HL_Summer_2012_Q6) - Differentiation
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

3 - (MAT/21_HL_Summer_2012_Q10) - Differentiation

2012 - 2022
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

4 - (MAT/21_HL_Summer_2012_Q11) - Differentiation
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

5 - (MAT/20_HL_Winter_2012_Q12) - Differentiation
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

6 - (MAT/22_HL_Summer_2013 Q12) - Differentiation, Integration
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

7 - (MAT/21_HL_Summer_2013_Q13) - Differentiation
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

8 - (MAT/22_HL_Summer_2013 Q13) - Differentiation

2012 - 2022
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

9 - (MAT/22_HL_Summer_2014_Q9) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

10 - (MAT/21_HL_Summer_2014_Q10) - Functions- Roots, Differentiation
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

11 - (MAT/22_HL_Summer_2014_Q10) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

12 - (MAT/22_HL_Summer_2014_Q12) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

13 - (MAT/20_HL_Winter_2014_Q10) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

14 - (MAT/20_HL_Winter_2014_Q13) - Differentiation, Integration
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

15 - (MAT/21_HL_Summer_2015_Q5) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

16 - (MAT/21_HL_Summer_2015_Q6) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

17 - (MAT/21_HL_Summer_2015_Q9) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

18 - (MAT/22_HL_Summer_2015_Q11) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

19 - (MAT/20_HL_Winter 2015 Q13) - Differentiation

2012 - 2022
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

20 - (MAT/22_HL_Summer_2016_Q7) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

21 - (MAT/22_HL_Summer_2016_Q11) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

22 - (MAT/21_HL_Summer_2016_Q12) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

23 - (MAT/22_HL_Summer_2016_Q12) - Differentiation, Integration
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

24 - (MAT/20_HL_Winter_2016_Q6) - Differentiation
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

25 - (MAT/20_HL_Winter_2016_Q10) - Functions - Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

26 - (MAT/21_HL_Summer_2017_Q2) - Differentiation

The curve C is defined by equation xy—Iny=1,y>0.

d
(a) Find ay in terms of x and v.

2
(b) Determine the equation of the tangent to C at the point (—,e).
e

[4]

[3]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

27 - (MAT/22_HL_Summer_2017_Q2) - Differentiation, Integration

Consider the curve defined by the equation 4x*+3°=7.

(a) Find the equation of the normal to the curve at the point (1 , \/?_; ) [6]

(b)  Find the volume of the solid formed when the region bounded by the curve, the x-axis
for x = 0 and the y-axis for v = 0 is rotated through 2n about the x-axis. [3]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

28 - (MAT/21_HL_Summer_2017_Q8) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

29 - (MAT/21_HL_Summer_2017_Q12) - Functions- Roots, Graphs, Differentiation
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

30 - (MAT/20_HL_Winter_2017_Q10) - Differentiation, Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

31 - (MAT/20_HL_Winter_2017_Q11) - Trigonometry, Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

32 - (MAT/21_HL_Summer_2018 Q9) - Differentiation, Integration

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

33 - (MAT/22_HL_Summer_2018 Q11) - Differentiation

2012 - 2022
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

34 - (MAT/20_HL_Winter_2018 Q5) - Differentiation

[Maximum mark: 5]

Differentiate from first principles the function 7 (x)=3x"- x.
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

35 - (MAT/20_HL_Winter_2018 Q9) - Functions - Roots, Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

36 - (MAT/21_HL_Summer_2019_Q1) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

37 - (MAT/20_HL_Winter_2019_Q11) - Differentiation, Integration

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

38 - (MAT/20_HL_Winter_2020_Q8) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

39 - (MathAA/21_HL_Summer_2021_Q9) - Differentiation, Kinematics, Relative Velocity
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

40 - (MahAA/21_HL_Summer_2021_Q10) - Exponentials - Logarithms, Differentiation
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

41 - (MathAA/22 HL_Summer_2021_Q11) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

42 - (MathAA/22 HL_Summer_2021_Q12) - Algebra-functions - Roots, Differentiation
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

43 - (MathAA/20_HL_Winter 2021_Q8) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

44 - (MathAA/21_HL_Summer_2022 _Q10) - Algebra-functions - Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

45 - (MahAA/22_HL_Summer_2022_Q10) - Trigonometry, Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

46 - (MahAA/20_HL_Winter_2022 Q2) - Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

47 - (MathAA/20 HL_Winter_2022 _Q8) - Differentiation
[Maximum mark: 6]

The following diagram shows liquid in a round-bottomed glass flask, which is made of a
sphere and a cylindrical neck.

Initially, the flask is empty. Liquid is poured into the flask at a rate of 2cm’s™'. You may
assume that the liquid does not reach the cylindrical neck.

The volume Vem® and the height #cm of the liquid in the flask satisfy the equation
1
V =5k’ —grch3 .

Find the rate of change of the height of the liquid in the flask at the instant when the volume
of the liquid is 200cm’.
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

48 - (MahAA/20_HL_Winter_2022 Q11) - Algebra-functions - Roots, Differentiation
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

1 - (MAT/11_HL_Summer_2012 Q6) - Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

2 - (MAT/12_HL_Summer_2012_Q10) - Functions- Roots, Graphs, Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

3 - (MAT/11_HL_Summer_2012_Q12) - Differentiation, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

4 - (MAT/12_HL_Summer_2013 Q1) - Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

5 - (MAT/11_HL_Summer_2013 Q10) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

6 - (MAT/11_HL_Summer_2013 Q12) - Quadratics, Graphs, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

7 - (MAT/10_HL_Winter_2013 Q12) - Complex Numbers, Trigonometry, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

8 - (MAT/11_HL_Summer_2014_Q6) - Integration, Graphs

2012 - 2022
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

9 - (MAT/12_HL_Summer_2014_Q10) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

10 - (MAT/11_HL_Summer_2014_Q11) - Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

11 - (MAT/12_HL_Summer_2014_Q13) - Differentiation, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

12 - (MAT/10_HL_Winter_2014_Q6) - Integration

2012 - 2022

352

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

13 - (MAT/10_HL_Winter_2014_Q11) - Functions- Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

14 - (MAT/10_HL_Winter_2014_Q13) - Complex Numbers, Trigonometry, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

15 - (MAT/11_HL_Summer_2015_Q3) - Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

16 - (MAT/12_HL_Summer_2015_Q5) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

17 - (MAT/11_HL_Summer_2015_Q6) - Functions- Roots, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

18 - (MAT/11_HL_Summer_2015_Q8) - Integration

2012 - 2022
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

19 - (MAT/12_HL_Summer_2015_Q8) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

20 - (MAT/12_HL_Summer_2015_Q11) - Functions- Roots, Differentiation, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

21 - (MAT/10_HL_Winter_2015 Q2) - Integration

2012 - 2022
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

22 - (MAT/10_HL_Winter_2015 Q5) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

23 - (MAT/10_HL_Winter_2015_Q12) - Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

24 - (MAT/12_HL_Summer_2016_Q3) - Trigonometry, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

25 - (MAT/11_HL_Summer_2016_Q13) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

26 - (MAT/12_HL_Summer_2017_Q6) - Integration

s 3
1
(a) Using the substitution x = tan& show that I—de =
0 (xz +1 0

1
(b) Hence find the value of J‘%dx
0 (x2 +1)

cos0do .

[4]

[3]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

27 - (MAT/11_HL_Summer_2017_Q9) - Integration
[Maximum mark: 5]

Find jarcsinxdx )
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

28 - (MAT/12_HL_Summer_2017_Q9) - Functions - Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

29 - (MAT/11_HL_Summer_2017_Q11) - Functions- Roots, Graphs, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

30 - (MAT/11_HL_Summer_2018 Q4) - Integration

Giventhat [~ f(x)dx=10 and | f(x)dx =12, find
@ [ (re)r2)dx [4]

b | sec+2)dr, 2
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

31 - (MAT/12_HL_Summer_2018 Q6) - Differentiation, Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

32 - (MAT/11_HL_Summer_2018 Q7) - Differentiation, Integration

Let y =arccos (g} .

ing &

(a) Find dr [2]
. ! x

(b) Find L arccos[g}dx. [7]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

33 - (MAT/12_HL_Summer_2018 Q8) - Integration

1 dx
(@) Use the substitution u = x? to find j 3 T [4]
x?+ x?
17 dx
(b) Hence find the value of _Ig—], expressing your answer in the form arctan g,
142 4 2
where g Q. [3]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

34 - (MAT/12_HL_Summer_2018 Q11) - Exponentials- Logarithms, Integration
1 .
(@ Showthat log ,x = Elog, x where r.xe R". [2]

It is given that log, y +log, x+ log, 2x = 0.

(b) Express y in terms of x. Give your answer in the form y = px?, where p, g are
constants. [5]

The region R, is bounded by the graph of the function found in part (b), the x-axis, and the
lines x=1 and x= a where o> 1. The areaof R is \/E

(c) Find the value of «. [5]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

35 - (MAT/10_HL_Winter_2018 _Q10) - Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

36 - (MAT/12_HL_Summer_2019_Q4) - Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

37 - (MAT/11_HL_Summer_2019_Q8) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

38 - (MAT/11_HL_Summer_2019_Q9) - Trigonometry, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

39 - (MAT/12_HL_Summer_2019_Q9) - Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

40 - (MAT/12_HL_Summer_2019_Q10) - Integration, Probability
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

41 - (MAT/10 HL_Winter_2019 Q2) - Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

42 - (MAT/10_ HL_Winter_2019 Q7) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

43 - (MAT/10_HL_Winter_2019_Q10) - Differentiation, Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

44 - (MAT/10_ HL_Winter_2020 Q9) - Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

45 - (MAT/10 HL_Winter_2020 Q12) - Graphs, Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

46 - (MathAA/12_HL_Summer_2021_Q9) - Integration
[Maximum mark: 7]

By using the substitution u = sinx, find J'de .

sin? x—sinx—2
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

47 - (MathAA/10 HL_Winter_2021 Q1) - Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

48 - (MahAA/11_HL_Summer_2022_Q1) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

49 - (MahAA/11_HL_Summer_2022_Q12) - Sequences- Series, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

50 - (MathAA/12_HL_Summer_2022_Q7) - Integration

[Maximum mark: 6]

By using the substitution # = secx or otherwise, find an expression for jsec xtanx dx in
terms of n, where n is a non-zero real number.
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

51 - (MathAA/10_HL_Winter_2022_Q4) - Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH19 - DIFFERENTIAL EQUATIONS

1 - (MAT/11_HL_Summer_2009_Q13) - Complex Numbers, Differential Equations
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH19 - DIFFERENTIAL EQUATIONS

2 - (MAT/10_HL_Winter_2009_Q8) - Differential Equations

2012 - 2022

393

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH19 - DIFFERENTIAL EQUATIONS

3 - (MAT/12_HL_Summer_2010_Q14) - Differential Equations, Trigonometry

[Maximum mark: 15]

P . ’ "
Throughout this question x satisfies 0 < x < 5

(a) Solve the differential equation sec’ x% =-y*, where y=1 when x=0.
Give your answer in the form y= f(x). [7 marks]

(b) (i) Provethat 1<secx<l+tanx.

(i) Deduce that Esj;secxdeE+lln2. [8 marks]
4= Jo 4" 2
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH19 - DIFFERENTIAL EQUATIONS

4 - (MAT/10_HL_Winter_2011 Q13) - Differential Equations
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH19 - DIFFERENTIAL EQUATIONS

5 - (MathAA/10_HL_Winter_2021_Q8) - Differential Equations
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH19 - DIFFERENTIAL EQUATIONS

6 - (MathAA/10_HL_Winter_2022_Q9) - Differential Equations

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH20 - KINEMATICS, RELATIVE
VELOCITY

1 - (MAT/11_HL_Summer_2014 Q8) - Kinematics
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH20 - KINEMATICS, RELATIVE
VELOCITY

2 = (MAT/12_HL_Summer_2017_Q4) - Kinematics
A particle moves along a straight line. Its displacement, s metres, at time ¢ seconds
is given by s =1+ cos2t, i > 0. The first two times when the particle is at rest are denoted
by f, and f,, where ¢, <i,.

(@ Find r, and 1,. [5]

(b) Find the displacement of the particle when =1, . [2]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH20 - KINEMATICS, RELATIVE
VELOCITY

3 - (MAT/10_HL_Winter_2017_Q5) - Kinematics
[Maximum mark: 5]

A particle moves in a straight line such that at time f seconds (> 0), its velocity v, in ms ™,

is given by v=10f¢’”. Find the exact distance travelled by the particle in the
first half-second.
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH20 - KINEMATICS, RELATIVE
VELOCITY

4 - (MahAA/12_HL_Summer_2021_Q11) - Kinematics, Relative Velocity
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH21- GEOMETRY

1 - (MathAA/10 HL Winter 2022 Q2) - Geometry
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IB DIPLOMA MATHEMATICS AA - HL - P1

ANSWERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

1 - (MAT/11_HL_Summer_2012 Q4) - Graphs, Functions - Roots

2 = (MAT/12_HL_Summer_2012_Q10) - Functions- Roots, Graphs, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

3 - (MAT/12_HL_Summer_2012_Q11) - Functions- Roots, Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

4 - (MAT/10_HL_Winter_2012_Q3) - Functions- Roots, Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

5 - (MAT/10_HL_Winter_2012_Q12) - Functions - Roots, Mathematical Induction
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

6 - (MAT/12_HL_Summer_2013 Q12) - Functions- Roots, Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

2012 - 2022 411 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

7 - (MAT/10_HL_Winter_2013 Q3) - Functions - Roots, Graphs

2012 - 2022

413

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

8 - (MAT/11_HL_Summer_2014_Q4) - Functions- Roots

9 - (MAT/12_HL_Summer_2014_Q8) - Functions- Roots

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

10 - (MAT/12_HL_Summer_2014_Q14) - Functions- Roots
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

2012 - 2022 416 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

11 - (MAT/10_HL_Winter_2014_Q1) - Functions- Roots, Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

12 - (MAT/10_HL_Winter_2014_Q11) - Functions- Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

13 - (MAT/11_HL_Summer_2015_Q5) - Functions- Roots
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

14 - (MAT/11_HL_Summer_2015_Q6) - Functions- Roots, Integration
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

15 - (MAT/11_HL_Summer_2015_Q7) - Functions- Roots

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

16 - (MAT/11_HL_Summer_2015_Q9) - Functions- Roots

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

17 - (MAT/12_HL_Summer_2015_Q10) - Functions- Roots
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

(e) —-2<x<2

18 - (MAT/12_HL_Summer_2015_Q11) - Functions- Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

19 - (MAT/12_HL_Summer_2015_Q12) - Functions- Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

20 - (MAT/10_HL_Winter_2016_Q3) - Functions - Roots

@ a=1 A1
c=3 A1
[2 marks]
(b) use the coordinates of (1, 0) on the graph M1
b
f(1)=0:>1+ﬁ=0:>b=2 A1
[2 marks]

21 - (MAT/10_HL_Winter_2016_Q5) - Functions- Roots

22 = (MAT/12_HL_Summer_2017_Q2) - Functions- Roots
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

23 - (MAT/12_HL_Summer_2017_Q9) - Functions - Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

©) gx)= x(x2 -a )%

g'(x) = (x2 - )5 + %x(xl— al)'% (2x) M1A1A1

| Note: Method mark is for differentiating the product. Award A7 for each correct term.

1
g'(xy= (x2 - 612)2 +x° (xz— al) 2
both parts of the expression are positive hence g'(x) is positive R1

and therefore g is an increasing function (for |x| >a ) AG

[4 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

24 - (MAT/11_HL_Summer_2017_Q11) - Functions - Roots, Graphs, Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

25 - (MAT/11_HL_Summer_2017_Q12) - Functions - Roots, Graphs

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

26 - (MAT/12_HL_Summer_2018 Q10) - Functions - Roots

(c) the domain of /iog is xS%, x>2

the range of hog is y 20, y;t\/f

A1A1

A1A1
[4 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

27 - (MAT/12_HL_Summer_2019_Q3) - Functions - Roots

28 - (MAT/12_HL_Summer_2019_Q5) - Graphs, Functions - Roots

(a)

| ] o\

correct shape: two branches in correct quadrants with asymptotic behaviour A1

4
crosses at (4, 0) and (0, gj A1A1
5 1
asymptotes at x = ) and y = ) A1A1

[5 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

29 - (MahAA/12 HL_Summer_2021 Q1) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

30 - (MahAA/11 HL_Summer_2021 Q1) - Algebra-functions - Roots

31 - (MathAA/12_HL_Summer_2021_Q7) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

32 - (MathAA/10_HL_Winter_2021_Q2) - Algebra-functions - Roots, Graphs

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

33 - (MathAA/12_HL_Summer_2022_Q11) - Algebra-functions - Roots
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

34 - (MathAA/12_HL_Summer_2022_Q9) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

35 - (MathAA/12_HL_Summer_2022_Q6) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

36 - (MathAA/12_HL_Summer_2022_Q2) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

37 - (MathAA/11_HL_Summer_2022_Q8) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

38 - (MathAA/11_HL_Summer_2022_Q3) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

39 - (MahAA/10_HL_Winter_2022_Q8) - Trigonometry, Algebra-functions - Roots

@)

Note: For sinusoidal graph through the origin seen with incorrect a, or use of
horizontal line test with incorrect a, award A1A0

(b) a=mn A1

(©

AN .

sketch showing sinusoidal shape decreasing as it crosses the y-axis

(below or above the origin) (A1)
a=k-mn A1
[5 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

40 - (MahAA/10_HL_Winter_2022 Q3) - Algebra-functions - Roots

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH2- QUADRATICS

1 - (MAT/11_HL_Summer_2013 Q12) - Quadratics, Graphs, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH2- QUADRATICS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH2- QUADRATICS

2 = (MAT/12_HL_Summer_2014_Q4) - Quadratics
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH2- QUADRATICS

3 - (MAT/10_HL_Winter_2014_Q2) - Quadratics

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH2- QUADRATICS

4 - (MAT/10_HL_Winter_2020_Q6) - Quadratics, Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH2- QUADRATICS

5 - (MathAA/11_SL_Summer_2021_Q7) - Quadratics
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH2- QUADRATICS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH2- QUADRATICS

6 - (MathAA/10_SL_Winter_2021 Q1) - Quadratics
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH2- QUADRATICS

7 - (MathAA/10_HL_Winter_2021_Q7) - Quadratics
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH3- EXPONENTIALS-LOGARITHMS

1 - (MAT/20_HL_Winter_2013_Q3) - Graphs, Exponentials - Logarithms
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH3- EXPONENTIALS-LOGARITHMS

2 - (MAT/20_HL_Winter_2013 Q13) - Functions - Roots, Exponentials - Logarithms, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH3- EXPONENTIALS-LOGARITHMS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH3- EXPONENTIALS-LOGARITHMS

3 - (MAT/22_HL_Summer_2016_Q3) - Exponentials- Logarithms
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH3 - EXPONENTIALS-LOGARITHMS

4 - (MAT/21_HL_Summer_2016_Q7) - Exponentials - Logarithms

(d) likely not to be a good fit for larger values of NV
likely to be quite a good fit for values close to 8

5 - (MAT/22_HL_Summer_2017_Q6) - Exponentials- Logarithms
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH3- EXPONENTIALS-LOGARITHMS

6 - (MAT/21_HL_Summer_2019_Q11) - Exponentials- Logarithms
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH3- EXPONENTIALS-LOGARITHMS

7 - (MAT/10_HL_Winter_2020_Q5) - Exponentials- Logarithms, Sequences - Series
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH3- EXPONENTIALS-LOGARITHMS

8 - (MathAA/10_HL_Winter_2021_Q3) - Exponentials- Logarithms

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS

1 - (MAT/21_HL_Summer_2016_Q5) - Graphs

(i F(x)>3
f(x)<=25
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH4 - GRAPHS

2 = (MAT/21_HL_Summer_2017_Q6) - Graphs
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH4 - GRAPHS

3 - (MAT/20_HL_Winter_2018_Q8) - Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH4 - GRAPHS

4 - (MAT/22_HL_Summer_2019_Q9) - Graphs

(b)

y

200

1 ool 4

Aol

shape
x-axis intercepts at (—3. 0). (1. 0) and y-axis intercept at (0, —=51)
minimum points at (=1.62, —118) and (3.72,19.7)

maximum point at (2.40. 26.9)

| Note: Coordinates may be seen on the graph or elsewhere. |

[ Note: Accept =3, 1 and —51 marked on the axes. ]

(c) fromgraph, 19.7<k<26.9

| Note: Award A1 for correct endpoints and A7 for correct inequalities. |

A1
A1A1

A1A1
A1

A1A1

[6 marks]

[2 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS

5 - (MAT/20_HL_Winter_2019_Q3) - Graphs

6 - (MAT/10_HL_Winter_2020 Q10) - Differentiation, Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH4 - GRAPHS

7 - (MAT/10_HL_Winter_2020_Q12) - Graphs, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH4 - GRAPHS

8 - (MathAA/10_HL_Winter_2021_Q2) - Algebra-functions - Roots, Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS

9 - (MathAA/20_HL_Winter_2021_Q10) - Algebra-functions - Roots, Graphs, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS

2012 - 2022 498 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH4 - GRAPHS

10 - (MathAA/21_HL_Summer_2021_Q11) - Algebra-functions - Roots, Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH4 - GRAPHS

11 - (MathAA/11_HL_Summer_2022_Q5) - Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH4 - GRAPHS

12 - (MathAA/12_HL_Summer_2022_Q3) - Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS

2012 - 2022 505 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH4 - GRAPHS

13 - (MathAA/10_HL_Winter_2022_Q10) - Differentiation, Graphs
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS

2012 - 2022 507 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS

(©

y
34
14
hd T T T A T x
0 i T CLL
6 2 6
attempt to reflect the negative part of the graph of f* in the x-axis M1
endpoints have coordinates (0,1), (x,1) A1
smooth maximum at (g3j A1
. ) T Sn
sharp points ( cusps ) at x-intercepts g ? A1

[4 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH4 - GRAPHS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

1 - (MAT/11_HL_Summer_2012 _Q3) - Complex Numbers

2 - (MAT/12_HL_Summer_2012_Q6) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

3 - (MAT/11_HL_Summer_2012_Q7) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

4 - (MAT/12_HL_Summer_2012_Q12) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

5 - (MAT/10_HL_Winter_2012_Q10) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

6 - (MAT/11_HL_Summer_2013 Q1) - Complex Numbers

7 - (MAT/12_HL_Summer_2013 Q7) - Complex Numbers

3n Sn
(@) 12 =V10: arg(z) = [accept o

4

J

(b) |z taz,| :\/(1 —a) +(3—a) or the squared modulus

attempt to minimise 2a” —8a + 10 or their quadratic or its half or its square root

obtain o =2 at minimum
state \E as final answer
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

8 - (MAT/12_HL_Summer_2013_Q13) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

9 - (MAT/10_HL_Winter_2013 Q12) - Complex Numbers, Trigonometry, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

10 - (MAT/12_HL_Summer_2014_Q7) - Complex Numbers

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

11 - (MAT/11_HL_Summer_2014_Q13) - Complex Numbers, Sequences - Series
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

12 - (MAT/10_HL_Winter_2014_Q13) - Complex Numbers, Trigonometry, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

13 - (MAT/12_HL_Summer_2015_Q7) - Complex Numbers

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

2012 - 2022 531 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

14 - (MAT/10_HL_Winter_2015_Q11) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

15 - (MAT/11_HL_Summer_2016_Q12) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

16 - (MAT/12_HL_Summer_2016_Q12) - Complex Numbers

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

17 - (MAT/10_HL_Winter_2016_Q12) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

@)  pg=(@1-3)(x+2x+Di)=(Tx+3)+ (- xi M1A1
Re(pq) + 8 < (Im(pg)) = (Tx +3) + 8 < (1 - x)’ M1
=% -9x-10>0 A1
= (x+1D(x=10)>0 M1
x<=1, x>10 A1

[6 marks]

18 - (MAT/11_HL_Summer_2017_Q2) - Complex Numbers

19 - (MAT/12_HL_Summer_2017_Q5) - Complex Numbers

C represents the complex number 1 — 2i A2
D represents the complex number 3 + 2i A2

[4 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

20 - (MAT/12_HL_Summer_2017_Q11) - Trigonometry, Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

21 - (MAT/10_HL_Winter_2017_Q8) - Complex Numbers

METHOD 1

216i = 216| cosZ + isin—~
2 2

1
z+2i=3216 (cos(g + ZTCkJ + isin(g + 211']{]]3

) T 2mk .. (mn  2nk
z+21=6|co8| —+ — |+ 18IN| — + —
6 3 6 3

Z,+ 2= 6[cos% + isin%) = 6[£ + i] = 3\/5 + 3i

2 2

2

. 5 ... 5 -3 i .
z,+2i= 6[cos?ﬁ+ 1sm£)= 6(—J_+%J =343 +3i

Z+ 21 = 6((}03377c + isin%} =—6i

[ Note: Award A1AQ for one correct root. |

sorootsare z,=3v3 +1i, z,=-3J/3 +i and z,= —8i

| Note: Award M1 for subtracting 2i from their three roots. |

A1

(m1)

A1

A2

M1A1

[7 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

22 - (MAT/12_HL_Summer_2018 Q7) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

23 - (MAT/11_HL_Summer_2018_Q11) - Complex Numbers

2012 - 2022

544

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

24 - (MAT/10_HL_Winter_2018 Q8) - Complex Numbers

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

25 - (MAT/10_HL_Winter_2018 Q11) - Complex Numbers

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

26 - (MAT/10_HL_Winter_2019_Q5) - Complex Numbers

27 - (MAT/10_HL_Winter_2020_Q4) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

28 - (MAT/10_HL_Winter_2020_Q7) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

29 - (MathAA/11_HL_Summer_2021_Q7) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

30 - (MathAA/10_HL_Winter_2021_Q12) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

31 - (MathAA/11_HL_Summer_2022_Q9) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

32 - (MathAA/12_HL_Summer_2022_Q12) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

2012 - 2022 562 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

33 - (MathAA/10_HL_Winter_2022_Q5) - Complex Numbers
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH6 - COMPLEX NUMBERS

34 - (MathAA/10_HL_Winter_2022_Q12) - Complex Numbers
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH6 - COMPLEX NUMBERS

2012 - 2022 568 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH7-PERMUTATION - COMBINATION

1 - (MAT/10_HL_Winter_2014_Q10) - Permutation - Combination
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH7-PERMUTATION - COMBINATION

2 = (MAT/10_HL_Winter_2018 Q2) - Permutation - Combination

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH7-PERMUTATION - COMBINATION

3 - (MathAA/11_HL_Summer_2021_Q9) - Permutation - Combination
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH7-PERMUTATION - COMBINATION

4 - (MahAA/10 HL_Winter_2022_Q11) - Permutation - Combination, Remainder & Factor Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH7-PERMUTATION - COMBINATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH7-PERMUTATION - COMBINATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH7-PERMUTATION - COMBINATION

(iv)

Y
2
N X
2 -1 0
positive cubic shape with y-intercept at (0,2) A1
x-intercept at (—2, 0) and local maximum point anywhere between x=-2 and x=-1 A1
local minimum point at (—1,0) A1

Note: Accept answers from an approach based on calculus.

[12 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH8 - BINOMIAL THEOREM

1 - (MAT/12_HL_Summer_2012 _Q4) - Binomial Theorem

2 = (MAT/10_HL_Winter_2012_Q2) - Binomial Theorem

b il ol [ iR

Note: Award M1 for attempt to expand and A7 for correct unsimplified expansion.

4 2

2 4 g8 6 2 4 4 2_6 g8
_%_4%4_6_4}?74_}/74 (=x—4xy +6x"y! —Ax*y +y]

Ty x*x x'y!

3 - (MAT/12_HL_Summer_2013_Q3) - Binomial Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

4 - (MAT/11_HL_Summer_2013 Q13) - Probability, Binomial Theorem

2012 - 2022

577

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH8 - BINOMIAL THEOREM
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH8 - BINOMIAL THEOREM

5 - (MAT/12_HL_Summer_2015_Q2) - Binomial Theorem

(B-x)'=1.3"+43(-x)+6.3* (—x)* +4.3(-=x)’ +1(-x)* or equivalent
=81-108x+54x" —12x" + x'

6 - (MAT/11_HL_Summer_2015_Q4) - Binomial Theorem, Differentiation

7 - (MAT/10_HL_Winter_2015_Q3) - Binomial Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

8 - (MAT/12_HL_Summer_2016_Q6) - Binomial Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH8- BINOMIAL THEOREM

9 - (MAT/12_HL_Summer_2017_Q1) - Binomial Theorem

10 - (MAT/10_HL_Winter_2017_Q4) - Binomial Theorem

7 =2y
each term is of the form ( J(x2 )7 (_ZJ
r

X
7
— { Jx142r(_2)r xfr
7

so 14 -3r=8
r=2
7 —2Y 7
SO require [Zj(xz)j [72] (or simply [ZJ(—2)2)
=21x4
— g4

M1AQ0AQAQ.

Note: Candidates who attempt a full expansion, including the correct term, may only be awarded

[4 marks]

11 - (MAT/11_HL_Summer_2019_Q2) - Binomial Theorem

2012 - 2022 581

Powered By : www.exam-mate.com



IB DIPLOMA MATHEMATICS AA - HL - P1

CH8- BINOMIAL THEOREM

12 - (MathAA/12_HL_Summer_2021_Q3) - Binomial Theorem

EITHER

attempt to use the binomial expansion of (x + k)7 (M1)

TCXTE + TCx K + Ok + ... (or TCTx + T CRSX + O R +...)

identifying the correct term "C,x°k” (or "C.k2x°) (A1)

OR

attempt to use the general term "C.x"k"" (or "C.k"x"™") (mM1)

r=2 (orr=35) (A1)

THEN

’C, =21 (or 'C; =21) (seen anywhere) (A1)

21x°k% =63x° (21k* =63, k* =3) A1

k=+3 A1
Note: If working shown, award MTATA1A1AO for k = \6

[5 marks]

13 - (MathAA/10_HL_Winter_2021_Q9) - Binomial Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

14 - (MathAA/11_HL_Summer_2022_Q6) - Binomial Theorem
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH8 - BINOMIAL THEOREM

15 - (MathAA/12_HL_Summer_2022_Q5) - Binomial Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM

1 - (MAT/12_HL_Summer_2012 Q1) - Remainder & Factor Theorem

2 = (MAT/10_HL_Winter_2013 Q1) - Remainder & Factor Theorem

3 - (MAT/11_HL_Summer_2014_Q1) - Remainder & Factor Theorem

P(2)=24+2a+bh=2, P(~l)=-3—a+h=5
(2a+b=-22,—a+h=8)

Note: Award M1 for substitution of 2 or —1 and equating to remainder,
Al for each correct equation.

attempt to solve simultaneously
a=-10,h=-2
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH9 - REMAINDER & FACTOR
THEOREM

4 - (MAT/10_HL_Winter_2017_Q3) - Remainder & Factor Theorem

5 - (MAT/11_HL_Summer_2018 Q1) - Remainder & Factor Theorem

2012 - 2022

586
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH9 - REMAINDER & FACTOR
THEOREM

6 - (MAT/11_HL_Summer_2019_Q10) - Remainder & Factor Theorem, Probability

2012 - 2022

587
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM

7 - (MathAA/10_HL_Winter_2022_Q11) - Permutation - Combination, Remainder & Factor Theorem
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH9 - REMAINDER & FACTOR
THEOREM

(iv)

Y
2
N X
2 -1 0
positive cubic shape with y-intercept at (0,2) A1
x-intercept at (—2, 0) and local maximum point anywhere between x=-2 and x=-1 A1
local minimum point at (—1,0) A1

Note: Accept answers from an approach based on calculus.

[12 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

1 - (MAT/11_HL_Summer_2012 Q11) - Mathematical Induction

(a) 1fn=1
X' = 4" which is given, so true for #=1
Assume true for n=%
Xt=uUlatu

Note: Only award M7 1f the word “true” or equival ent appears.

ifr=k+1

X\"i‘l — H-{
~Ultavrtatt
=t AIA T = T 44T
=AMy

Astrue for »=1, and true for 2=k =true for 2= k+1, then by the
principle of mathematical induction the statement 15 true for all n(€ z*)
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

2 - (MAT/12_HL_Summer_2012_Q13) - Differentiation, Mathematical Induction

2012 - 2022

595
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

3 - (MAT/10_HL_Winter_2012_Q12) - Functions - Roots, Mathematical Induction

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

4 - (MAT/10_HL_Winter_2013 Q6) - Mathematical Induction

2012 - 2022

598
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

5 - (MAT/10_HL_Winter_2014_Q8) - Mathematical Induction

2012 - 2022

599
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

6 - (MAT/12_HL_Summer_2015_Q13) - Mathematical Induction

2012 - 2022

600

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

7 - (MAT/10_HL_Winter_2015_Q8) - Mathematical Induction

2012 - 2022

601
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

8 - (MAT/12_HL_Summer_2016_Q8) - Mathematical Induction

9 - (MAT/11_HL_Summer_2017_Q8) - Mathematical Induction

2012 - 2022

602
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

10 - (MAT/12_HL_Summer_2017_Q8) - Mathematical Induction

2012 - 2022

603
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

11 - (MAT/10_HL_Winter_2017_Q11) - Mathematical Induction
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604
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

12 - (MAT/11_HL_Summer_2018_Q6) - Mathematical Induction

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

13 - (MAT/10_HL_Winter_2018_Q6) - Mathematical Induction

2012 - 2022

607
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

14 - (MAT/10_HL_Winter_2019_Q6) - Mathematical Induction

2012 - 2022

608
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

15 - (MathAA/12_HL_Summer_2021_Q12) - Trigonometry, Mathematical Induction
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

METHOD 3
/4

tan (arctan (2x+ 1)) =tan Larctan LLJ + —J
x+1) 4

tangzl (or equivalent) A1

LHS = 2x+1 A1
SR

RHS = 2L (=2x+1) A1
|
x+1

[3 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

P(k+1) is true whenever P(k) is true and P(l) is true, so
R1

P(n) is true for n e 2*

Note: Award the final RT mark provided at least four of the previous marks have

been awarded.
Note: To award the final R1, the truth of P(k) must be mentioned. ‘P(k) implies

P(k +l)’ is insufficient to award the mark.

[9 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

16 - (MathAA/11_HL_Summer_2021_Q12) - Differentiation, Mathematical Induction
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

2012 - 2022 616 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION

METHOD 3

g'(x)=me™ and g"(x)=m’e™ (A1)
2

h(x)=h(o)+xh'(o)+;_!h"(o)+...

equating x° coefficient to % m1
n)_7 (:h”(o)zzj
2! 4 2
using product rule to find A'(x) and A"(x) (M1)
W (x)=/(x)g'(x)+ /" (x)g(x)
1'(x)=f(x)g" (x)+2/"(x)g'(x)+/"(x)g(x) A1
substituting x =0 into A"(x) M1
1'(0)=1(0)g"(0)+2¢'(0).f(0)+2(0)"(0)
=1xm2+2mxl+lx£~lj L=m2+m~lJ A1
2 4 4
4m’ +4m—15=0 A1
(2m+5)(2m—3):0
m= 3 or m= 3 A1
2 2
[8 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH10- MATHEMATICAL INDUCTION

17 - (MathAA/10_HL_Winter_2021_Q11) - Mathematical Induction

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH10- MATHEMATICAL INDUCTION
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH11 - RADIAN

1 - (MAT/11_HL_Summer_2015 Q1) - Radian

2012 - 2022

622
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH11 - RADIAN

2 - (MAT/10_HL_Winter 2015 Q1) - Radian

3 - (MAT/11_HL_Summer_2019_Q3) - Radian

2012 - 2022

623
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

1 - (MAT/11_HL_Summer_2012 _Q5) - Trigonometry

2012 - 2022

624
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

2 = (MAT/12_HL_Summer_2012_Q9) - Trigonometry

2012 - 2022

625
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

3 - (MAT/11_HL_Summer_2012_Q10) - Trigonometry

2012 - 2022

626
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

4 - (MAT/10_HL_Winter_2012_Q1) - Trigonometry

5 - (MAT/10_HL_Winter_2012_Q7) - Trigonometry

2012 - 2022

627
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

6 - (MAT/12_HL_Summer_2013_Q10) - Trigonometry

2012 - 2022

628
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

7 - (MAT/11_HL_Summer_2013_Q11) - Trigonometry

2012 - 2022

629
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

8 - (MAT/10_HL_Winter_2013 Q8) - Trigonometry

2012 - 2022

630
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

9 - (MAT/10_HL_Winter_2013 Q12) - Complex Numbers, Trigonometry, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

10 - (MAT/11_HL_Summer_2014_Q5) - Trigonometry

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

11 - (MAT/12_HL_Summer_2014_Q5) - Graphs, Trigonometry

2012 - 2022

634
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

12 - (MAT/11_HL_Summer_2014_Q7) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

13 - (MAT/12_HL_Summer_2014_Q9) - Sequences - Series, Trigonometry
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

14 - (MAT/11_HL_Summer_2014_Q10) - Trigonometry

2012 - 2022

637
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

15 - (MAT/10_HL_Winter_2014_Q13) - Complex Numbers, Trigonometry, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

16 - (MAT/12_HL_Summer_2015_Q3) - Trigonometry

tanx+tan2x=0
2tan x
tanx+—2=
1—tan” x
tanx —tan> x+2tanx =0
tanx(?:—tan2 x)= 0

tanx=0=x=0, x=180°

Note: If x =360° seen anywhere award AQ

tan x =3 = x =60, 240°
tan x = —f3 = x =120°, 300°

2012 - 2022 640

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

17 - (MAT/12_HL_Summer_2015_Q6) - Trigonometry

2012 - 2022

641
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

18 - (MAT/10_HL_Winter_2015_Q9) - Trigonometry

2012 - 2022

642
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

19 - (MAT/11_HL_Summer_2016_Q3) - Trigonometry

2012 - 2022

643
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

20 - (MAT/12_HL_Summer_2016_Q3) - Trigonometry, Integration

2012 - 2022

644

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

21 - (MAT/11_HL_Summer_2016_Q5) - Trigonometry

2012 - 2022

645

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

22 - (MAT/12_HL_Summer_2016_Q9) - Trigonometry

2012 - 2022

646
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

23 - (MAT/10_HL_Winter_2016_Q13) - Trigonometry
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

24 - (MAT/11_HL_Summer_2017_Q3) - Trigonometry

2012 - 2022

650
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

25 - (MAT/12_HL_Summer_2017_Q11) - Trigonometry, Complex Numbers

2012 - 2022

651
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

26 - (MAT/11_HL_Summer_2018 Q8) - Trigonometry

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

27 - (MAT/10_HL_Winter_2018 Q3) - Trigonometry

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

28 - (MAT/11_HL_Summer_2019_Q4) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

29 - (MAT/11_HL_Summer_2019_Q9) - Trigonometry, Integration

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

30 - (MAT/10_HL_Winter_2019 _Q4) - Trigonometry

2012 - 2022

657
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

31 - (MAT/10_HL_Winter_2019_Q9) - Trigonometry
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658
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

32 - (MAT/10_HL_Winter_2020_Q6) - Quadratics, Trigonometry

2012 - 2022

659

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

33 - (MAT/10_HL_Winter_2020_Q8) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12- TRIGONOMETRY

34 - (MahAA/12_HL_Summer_2021_Q2) - Trigonometry

2012 - 2022

662
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

35 - (MathAA/11_HL_Summer_2021_Q5) - Trigonometry

2012 - 2022

663
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

36 - (MathAA/12_HL_Summer_2021_Q6) - Trigonometry

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

37 - (MathAA/11_HL_Summer_2021_Q6) - Trigonometry
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

38 - (MathAA/12_HL_Summer_2021_Q10) - Trigonometry

2012 - 2022

668
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

39 - (MathAA/12_HL_Summer_2021_Q12) - Trigonometry, Mathematical Induction
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

METHOD 3
/4

tan (arctan (2x+ 1)) =tan Larctan LLJ + —J
x+1) 4

tangzl (or equivalent) A1

LHS = 2x+1 A1
SR

RHS = 2L (=2x+1) A1
|
x+1

[3 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH12 - TRIGONOMETRY

P(k+1) is true whenever P(k) is true and P(l) is true, so
R1

P(n) is true for n e 2*

Note: Award the final RT mark provided at least four of the previous marks have

been awarded.
Note: To award the final R1, the truth of P(k) must be mentioned. ‘P(k) implies

P(k +l)’ is insufficient to award the mark.

[9 marks]

40 - (MathAA/10 HL_Winter_2021_Q6) - Trigonometry
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2012 - 2022 673



IB DIPLOMA MATHEMATICS AA - HL - P1 CH12- TRIGONOMETRY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

41 - (MathAA/12 HL_Summer_2022_Q4) - Trigonometry

2012 - 2022

675
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH12 - TRIGONOMETRY

42 - (MathAA/10 HL_Winter_2022 Q8) - Trigonometry, Algebra-functions - Roots

@)

Note: For sinusoidal graph through the origin seen with incorrect a, or use of
horizontal line test with incorrect a, award A1A0

(©

AN .

sketch showing sinusoidal shape decreasing as it crosses the y-axis

(below or above the origin)

a=k-m

A2

A1

(A1)

A1

[5 marks]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH13- MATRICES

1 - (MAT/12_HL_Summer_2012 Q5) - Matrices

2012 - 2022

677
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH13- MATRICES

2 - (MAT/10 HL Winter 2012 Q6) - Matrices

2012 - 2022

678
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH13- MATRICES

3 - (MAT/10_HL_Winter_2012_Q11) - Matrices

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH13- MATRICES
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH13- MATRICES

4 - (MAT/12_HL_Summer_2013 Q2) - Matrices
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH13- MATRICES

5 - (MAT/11_HL_Summer_2013 Q3) - Matrices

2012 - 2022

682

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH13- MATRICES

6 - (MAT/11_HL_Summer_2013_Q6) - Matrices

7 - (MAT/10_HL_Winter 2013 Q4) - Matrices

2012 - 2022

683
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH13- MATRICES

8 - (MAT/12_HL_Summer_2014_Q3) - Matrices
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MATHEMATICS AA - HL - P1

CH13- MATRICES

9 - (MAT/12_HL_Summer_2016_Q1) - Matrices

10 - (MAT/10_HL_Winter_2018_Q4) - Matrices
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CH14-VECTORS- LINES-PLANES

1 - (MAT/12_HL_Summer_2012 Q2) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

2 = (MAT/10_HL_Winter_2012_Q9) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

3 - (MAT/11_HL_Summer_2013 Q2) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

4 - (MAT/12_HL_Summer_2013 Q11) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

5 - (MAT/10_HL_Winter_2013 Q11) - Vectors- Lines - Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

6 - (MAT/12_HL_Summer_2014_Q6) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

7 - (MAT/11_HL_Summer_2014_Q12) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

8 - (MAT/12_HL_Summer_2014_Q12) - Vectors- Lines - Planes
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699
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

9 - (MAT/10_HL_Winter_2014 Q3) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

10 - (MAT/10_HL_Winter_2014_Q12) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

11 - (MAT/11_HL_Summer_2015_Q13) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

12 - (MAT/10_HL_Winter_2015_Q13) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES

(c) CP=1a+lb—c
2 2

so we have that r.,= ¢ + ﬂ[%a + %b — c] and when = % the line
passes through

the point G (je, with position vector %(a + b+ )

hence [AQ], [BR] and [CP] all intersectin G
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13 - (MAT/11_HL_Summer_2016_Q8) - Vectors- Lines- Planes
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CH14-VECTORS- LINES-PLANES

14 - (MAT/12_HL_Summer_2016_Q10) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1

15 - (MAT/11_HL_Summer_2016_Q11) - Vectors- Lines- Planes

[ Note: Throughout the question condone vectors written horizontally. |

(a) angle between planes is equal to the angles between the normal to the
planes

4 (4
1]e| 3
1) (-1

let & be the angle between the normal to the planes

18 18 . 324 9
€08 § = ===, |—| or equivalent,for example ,|— or |—
Jigy2e V26 468 13

=18

CH14 - VECTORS- LINES- PLANES

(M1)

(A1)

M1A1

M1A1

R1AG

(b) () METHODA1
4 4 —4
1|x|3|=|8
1 -1
-1
which is a multiple of | 2
2
—4 -1 —4
Note: Allow any equivalent wordingor| 8 |=4| 2 | donotallow| &
8 2 8

METHOD 2

let z =1 (or equivalent)

solve simultaneously to get
v=t—-4, x=3-0.5¢

—0.5
hence direction vector is 1
1
-1
which is a multiple of | 2
2

2012 - 2022 711
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

16 - (MAT/10_HL_Winter_2016_Q1) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

17 - (MAT/10_HL_Winter_2016_Q4) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

18 - (MAT/10_HL_Winter_2016_Q8) - Vectors- Lines - Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

19 - (MAT/11_HL_Summer_2017_Q5) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

20 - (MAT/10_HL_Winter_2017_Q2) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

21 - (MAT/10_HL_Winter_2017_Q9) - Vectors- Lines- Planes
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

22 - (MAT/12_HL_Summer_2018 Q1) - Vectors- Lines - Planes
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

23 - (MAT/12_HL_Summer_2018 Q9) - Vectors- Lines - Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

24 - (MAT/11_HL_Summer_2018 Q10) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14 - VECTORS- LINES- PLANES

25 - (MAT/10_HL_Winter_2018 Q5) - Vectors- Lines- Planes

(@ ab=(1x0)+(1x—1)+ (tx 41)
=—1+ 41

(b) recognition that a<b= |a”b| cos
ash <0 or -t +4* <0 or cos@ <0

| Note: Allow < for R1. |

attempt to solve using sketch or sign diagram

0<t<l
4

(M1)

A1
[2 marks]

(M1)

R1

(M1)
A1
[4 marks]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

26 - (MAT/10_HL_Winter_2018 Q9) - Vectors- Lines- Planes

2012 - 2022
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

27 - (MAT/11_HL_Summer_2019_Q1) - Vectors- Lines- Planes

28 - (MAT/12_HL_Summer_2019_Q2) - Vectors- Lines - Planes

2012 - 2022

728
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

29 - (MAT/11_HL_Summer_2019_Q11) - Vectors- Lines - Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES
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MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

30 - (MAT/10_HL_Winter_2019_Q3) - Vectors- Lines- Planes

31 - (MAT/10 HL_Winter_2019 Q8) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

32 - (MAT/10_HL_Winter_2019_Q11) - Vectors- Lines- Planes, Graphs
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CH14-VECTORS- LINES-PLANES

33 - (MathAA/12_HL_Summer_2021_Q5) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

34 - (MathAA/12_HL_Summer_2021_Q8) - Vectors- Lines - Planes
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CH14-VECTORS- LINES-PLANES

35 - (MathAA/11_HL_Summer_2021_Q11) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH14-VECTORS- LINES-PLANES

36 - (MathAA/11_HL_Summer_2022_Q11) - Vectors- Lines- Planes
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH14-VECTORS- LINES-PLANES
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH15- STATISTICS

1 - (MAT/11_HL_Summer_2014 Q2) - Statistics

2 - (MAT/11_HL_Summer_2015 Q2) - Statistics

3 - (MAT/12_HL_Summer_2017_Q7) - Satistics, Probability

@) P >0)=1-P(X =0) (M1)
=1l-e¢"= % or equivalent A1
=m=1In4 A1

[3 marks]
) P =D=1-PF =0)-P7Y =1) (1)
=l-e?™ - x2In4 A1
recognition that 2In4=1In16 (A1)
Py > 1= 2216 A1

16
[4 marks]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH15- STATISTICS

4 - (MAT/11_HL_Summer_2017_Q10) - Probability, Satistics

2012 - 2022
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MATHEMATICS AA - HL - P1

CH15- STATISTICS

5 - (MAT/10_HL_Winter 2017 QI0) - Statistics

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH15- STATISTICS

6 - (MathAA/11_HL_Summer_2021_Q3) - Statistics

(a) attempt to use definition of outlier
1.5x20+Q,

1.5x20+U 275 (= U 245, accept U >45) OR 1.5x20+Q, =75

minimum value of U =45

(b) attempt to use interquartile range
U —-L=20 (may be seen in part (a)) OR L =25 (accept L >25)
minimum value of L =25

(M1)
A1
A1

[3 marks]

(mM1)

A1

[2 marks]

7 - (MahAA/11 HL_Summer_2022 Q2) - Satistics
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

1 - (MAT/12_HL_Summer 2012 Q3) - Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

2 = (MAT/12_HL_Summer_2012_Q11) - Functions- Roots, Probability

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

3 - (MAT/10_HL_Winter_2012_Q5) - Probability

4 - (MAT/11_HL_Summer 2013 Q4) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

5 - (MAT/12_HL_Summer_2013 Q4) - Probability

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

6 - (MAT/11 HL_Summer 2013 Q9) - Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

7 - (MAT/11_HL_Summer_2013_Q13) - Probability, Binomial Theorem
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755

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

8 - (MAT/10_HL_Winter_2013_Q2) - Probability

2012 - 2022

757

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

9 - (MAT/12_HL_Summer_2014 Q1) - Probability

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

10 - (MAT/12_HL_Summer_2014_Q11) - Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

11 - (MAT/10_HL Winter 2014 Q4) - Probability

2012 - 2022

761

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

12 - (MAT/10_HL_Winter 2014 Q9) - Probability

2012 - 2022
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

13 - (MAT/12_HL_Summer_2015_Q1) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

14 - (MAT/11_HL_Summer_2015_Q10) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

15 - (MAT/10_HL_Winter_2015 Q6) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

16 - (MAT/11_HL_Summer_2016_Q4) - Probability

(@)

17 - (MAT/12_HL_Summer_2016_Q5) - Probability

@ X ~BG, p)

P(X =4) = (ijp"(l — p) (or equivalent)

(b) ()

di(sp“— 5p°) = 20p° - 25p°
p

5P (4=5p) 0= p =%

Note:

Do not award the final AT if p = 0 is included in the answer.

(ii)

E(X)= npzS[%)
=4
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

18 - (MAT/12_HL_Summer_2016_Q7) - Probability

19 - (MAT/10_HL_Winter 2016 Q2) - Probability

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

20 - (MAT/10_HL_Winter_2016_Q10) - Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY

21 - (MAT/11_HL_Summer_2017_Q4) - Probability

22 - (MAT/12_HL_Summer_2017_Q7) - Satistics, Probability

@ PX>0)=1-PX=0) (M1)
3
= 1—¢"=— orequivalent A1
= m=In4 A1
[3 marks]
by PF >D=1-PF=0)-PFY=1) (M1)
=l-¢™™ - x2In4d A1
recognition that 2In4=1n16 (A1)
PY >D= 15-Inl6 A1
16
[4 marks]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

23 - (MAT/11_HL_Summer_2017_Q10) - Probability, Satistics

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY

24 - (MAT/11_HL_Summer_2018 Q3) - Probability

3 5
a =—and h == M1)A1AT
@ « T T (M1)
[3 marks]
| Note: Award M7 for consideration of the possible outcomes when rolling the two dice. |
1+46+15+28 25
by FE(I)=————"=-22(_3125 M1)A1
(b) - = (=312 m1)
[ Note: Allow follow through from part (a) even if probabilities do not add up to 1. |
[2 marks]
25 = (MAT/12_HL_Summer_2018_Q3) - Probability
(i) PX>pw=PX=2)+P(X =3)+PX=4) M1)
=05 A1
| Note: Do not award follow through A marks in (b)(i) from an incorrect value of p. |
Note: Award M marks in both (b)(i) and (b)(ii) provided no negative
probabilities, and provided a numerical value for & has been found.
[4 marks]
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

26 - (MAT/10_HL_Winter_2018 Q1) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

27 - (MAT/11 HL_Summer 2019 Q6) - Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY

28 - (MAT/11_HL_Summer_2019_Q10) - Remainder & Factor Theorem, Probability
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

29 - (MAT/12_HL_Summer_2019_Q10) - Integration, Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

30 - (MAT/10_HL_Winter_2019 Q1) - Probability

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

31 - (MAT/10_HL_Winter 2020 Q1) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

32 - (MAT/10_HL_Winter 2020 Q3) - Probability
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

33 - (MathAA/11_HL_Summer_2021_Q10) - Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY

METHOD 2 (solving for E(Y))

evidence of choosing at least four correct outcomes from
1&2, 1&3, 1&4, 2&3, 2&4, 3&4 (M1)

6 6 )
Sator OR 3pg+3pr OR pg+ pq+p(1-3q)+ pg+p(1-3q)+ p(1-3q) (A1)

rearranging to make 4 the subject M1
_4-EQY)
7%
3pq+3p(1—3q)=% m1
Ex(imj+é H(ﬂ} _1 A1
7 6 7 6 2
2(E(Y)—1) _1
7 2
11
E(Y)=— A1
¥) 2
[6 marks]

34 - (MathAA/10_ HL_Winter 2021 Q4) - Probability
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

35 - (MathAA/11_HL_Summer_2022_Q7) - Probability

2012 - 2022
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

36 - (MahAA/12_HL_Summer_2022_Q8) - Probability

2012 - 2022

785

Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

37 - (MahAA/12_HL_Summer_2022_Q10) - Probability

2012 - 2022

786
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH16 - PROBABILITY
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MATHEMATICS AA - HL - P1

CH16 - PROBABILITY

38 - (MahAA/10_HL_Winter_2022_Q6) - Probability

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

1 - (MAT/21_HL_Summer_2012 Q1) - Differentiation

d—y:3x2 —12x+k
dx

For use of discriminant »* —4ac =0 or completing the square 3(x - 2)2 +k-12
14412k =0

Note:  Accept trial and error, sketches of parabolas with vertex (2,0) or use of
second derivative.

k=12
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2 - (MAT/22_HL_Summer_2012_Q6) - Differentiation

2012 - 2022

792




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

3 - (MAT/21_HL_Summer_2012_Q10) - Differentiation

2012 - 2022

793




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

4 - (MAT/21_HL_Summer_2012_Q11) - Differentiation

2012 - 2022

794




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

5 - (MAT/20_HL_Winter_2012_Q12) - Differentiation

2012 - 2022

795




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

796




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

6 - (MAT/22_HL_Summer_2013 Q12) - Differentiation, Integration

2012 - 2022

797
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

798




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

7 - (MAT/21_HL_Summer_2013_Q13) - Differentiation

2012 - 2022

799




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 800




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

8 - (MAT/22_HL_Summer_2013 Q13) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 803
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

9 - (MAT/22_HL_Summer_2014_Q9) - Differentiation

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

10 - (MAT/21_HL_Summer_2014_Q10) - Functions- Roots, Differentiation
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 806




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

11 - (MAT/22_HL_Summer_2014_Q10) - Differentiation

2012 - 2022

807




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

12 - (MAT/22_HL_Summer_2014_Q12) - Differentiation

2012 - 2022

808




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 809




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

810




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

13 - (MAT/20_HL_Winter_2014_Q10) - Differentiation

2012 - 2022

811




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

812




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

14 - (MAT/20_HL_Winter_2014_Q13) - Differentiation, Integration

2012 - 2022

813




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

814




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

15 - (MAT/21_HL_Summer_2015_Q5) - Differentiation

2012 - 2022

815




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

16 - (MAT/21_HL_Summer_2015_Q6) - Differentiation

17 - (MAT/21_HL_Summer_2015_Q9) - Differentiation

2012 - 2022

816




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

18 - (MAT/22_HL_Summer_2015_Q11) - Differentiation

2012 - 2022

817




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

19 - (MAT/20_HL_Winter 2015 Q13) - Differentiation

2012 - 2022

818




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

819




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

20 - (MAT/22_HL_Summer_2016_Q7) - Differentiation

21 - (MAT/22_HL_Summer_2016_Q11) - Differentiation

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 822




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

(d) attempting to solve —

x4+ 35

=tan7°

Note: Award (M1) for attempting to solve — =tan7".
x4+ 35
x=255and x=13.7
255 <x <137 (m)
2012 - 2022 823




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

22 - (MAT/21_HL_Summer_2016_Q12) - Differentiation

2012 - 2022

824




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

23 - (MAT/22_HL_Summer_2016_Q12) - Differentiation, Integration

2012 - 2022

825




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 826




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

827




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 828




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

24 - (MAT/20_HL_Winter_2016_Q6) - Differentiation

2012 - 2022

829




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

25 - (MAT/20_HL_Winter_2016_Q10) - Functions - Roots, Differentiation, Integration

2012 - 2022 830




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

26 - (MAT/21_HL_Summer_2017_Q2) - Differentiation

2012 - 2022

831




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

27 - (MAT/22_HL_Summer_2017_Q2) - Differentiation, Integration

2012 - 2022

832




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 833




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

28 - (MAT/21_HL_Summer_2017_Q8) - Differentiation

2012 - 2022

834




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

29 - (MAT/21_HL_Summer_2017_Q12) - Functions- Roots, Graphs, Differentiation

2012 - 2022 835




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 836




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

30 - (MAT/20_HL_Winter_2017_Q10) - Differentiation, Integration

2012 - 2022

837




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

31 - (MAT/20_ HL_Winter_2017_Q11) - Trigonometry, Differentiation

2012 - 2022

838




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 839




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

32 - (MAT/21_HL_Summer_2018 Q9) - Differentiation, Integration

2012 - 2022

840




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

841




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

33 - (MAT/22_HL_Summer_2018 Q11) - Differentiation

2012 - 2022

842




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

843




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

34 - (MAT/20_HL_Winter_2018 Q5) - Differentiation

2012 - 2022

844




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

35 - (MAT/20_HL_Winter_2018 Q9) - Functions - Roots, Differentiation

2012 - 2022

845




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

846




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

36 - (MAT/21_HL_Summer_2019_Q1) - Differentiation

37 - (MAT/20_HL_Winter 2019 Q11) - Differentiation, Integration

2012 - 2022 847




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

38 - (MAT/20_HL_Winter_2020_Q8) - Differentiation

2012 - 2022

848




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

39 - (MathAA/21_HL_Summer_2021_Q9) - Differentiation, Kinematics, Relative Velocity

2012 - 2022 849




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

40 - (MahAA/21_HL_Summer_2021_Q10) - Exponentials - Logarithms, Differentiation

2012 - 2022 850




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

851




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

41 - (MathAA/22 HL_Summer_2021_Q11) - Differentiation

2012 - 2022

852




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

853




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

854




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

855




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

42 - (MathAA/22 HL_Summer_2021_Q12) - Algebra-functions - Roots, Differentiation

2012 - 2022 856




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

857




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

858




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

859




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

43 - (MathAA/20_HL_Winter 2021_Q8) - Differentiation

2012 - 2022

860




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

861




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

2012 - 2022 862




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

44 - (MathAA/21_HL_Summer_2022 _Q10) - Algebra-functions - Roots, Differentiation, Integration

(a)
Y
2 _
] y=1x)
| . X
0 1 2
correct shape (concave down) within the given domain 1<x <2 A1

(1,0) and (2,¥3)(=(2,1.73)) A1

Note: The coordinates of endpoints may be seen on the graph or marked on the
axes.
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

864




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

865




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

45 - (MahAA/22_HL_Summer_2022_Q10) - Trigonometry, Differentiation

2012 - 2022

866
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MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

867




IB DIPLOMA MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

46 - (MahAA/20_HL_Winter_2022 Q2) - Differentiation, Integration

2012 - 2022

868




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

47 - (MahAA/20 HL Winter 2022 Q8) - Differentiation

2012 - 2022

869




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

870




IB DIPLOMA MATHEMATICS AA - HL - P1 CH17 - DIFFERENTIATION

48 - (MahAA/20_HL_Winter_2022 Q11) - Algebra-functions - Roots, Differentiation

2012 - 2022 871




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH17 - DIFFERENTIATION

2012 - 2022

872




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

1 - (MAT/11_HL_Summer_2012 Q6) - Integration

(c) (l—k)]né_(k—l)]n6

(kl)]n\/__%(kl)hm

Al

Al

| Note: This simplification could have occurred earlier, and marks should still be awarded. |

ratio1s 2 (or 2:1)

Al

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

2 - (MAT/12_HL_Summer_2012_Q10) - Functions- Roots, Graphs, Integration

2012 - 2022

874
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

3 - (MAT/11_HL_Summer_2012_Q12) - Differentiation, Integration

2012 - 2022

876
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

4 - (MAT/12_HL_Summer_2013 Q1) - Integration

2012 - 2022

877
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

5 - (MAT/11_HL_Summer_2013 Q10) - Integration

2012 - 2022

878
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

6 - (MAT/11_HL_Summer_2013 Q12) - Quadratics, Graphs, Integration

2012 - 2022

879
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

7 - (MAT/10_HL_Winter_2013 Q12) - Complex Numbers, Trigonometry, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

8 - (MAT/11_HL_Summer_2014_Q6) - Integration, Graphs

2012 - 2022

883
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

9 - (MAT/12_HL_Summer_2014_Q10) - Integration

2012 - 2022

884
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

10 - (MAT/11_HL_Summer_2014_Q11) - Differentiation, Integration

2012 - 2022

885
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

11 - (MAT/12_HL_Summer_2014_Q13) - Differentiation, Integration

2012 - 2022

887
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

12 - (MAT/10_HL_Winter_2014_Q6) - Integration

2012 - 2022

889
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

13 - (MAT/10_HL_Winter_2014_Q11) - Functions- Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

14 - (MAT/10_HL_Winter_2014_Q13) - Complex Numbers, Trigonometry, Integration

2012 - 2022 893 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

15 - (MAT/11_HL_Summer_2015_Q3) - Integration

(a) I(l +tan’ x) dx= jseczxdx = tanx (+c)

) 1—cos2x
b sinxdx = | ————" dx
& =
X smn2x
=—— +c
2 4 (+e)

2012 - 2022 895 Powered By : www.exam-mate.com




IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

16 - (MAT/12_HL_Summer_2015_Q5) - Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

17 - (MAT/11_HL_Summer_2015_Q6) - Functions- Roots, Integration

2012 - 2022

897
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

18 - (MAT/11_HL_Summer_2015_Q8) - Integration

2012 - 2022
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

19 - (MAT/12_HL_Summer_2015_Q8) - Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

20 - (MAT/12_HL_Summer_2015_Q11) - Functions- Roots, Differentiation, Integration
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

21 - (MAT/10_HL_Winter_2015 Q2) - Integration

attempt to integrate one factor and differentiate the other, leading to a sum of two

terms m1
'fxsin xdx = x(=cosx) + Icosxdx (A1)(A1)
=—XCOSX+sSinx+c A1
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

22 - (MAT/10_HL_Winter_2015 Q5) - Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

23 - (MAT/10_HL_Winter_2015_Q12) - Differentiation, Integration

2012 - 2022

904
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IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION

24 - (MAT/12_HL_Summer_2016_Q3) - Trigonometry, Integration

2012 - 2022
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IB DIPLOMA

MATHEMATICS AA - HL - P1

CH18- INTEGRATION

25 - (MAT/11_HL_Summer_2016_Q13) - Integration

2012 - 2022
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

26 - (MAT/12_HL_Summer_2017_Q6) - Integration

27 - (MAT/11_HL_Summer_2017_Q9) - Integration

attempt at integration by parts with %= arcsinx and v/ =1 M1
Iarcsinx dx = x arcsinx — dex A1A1
\[1 -x
Note: Award A1 for x arcsinx and A1 for — j%dx.
1-x
dx by substitution with & =1 — x* or inspection (M1)

solvin _x
97—

Iarcsinxdx =xarcsinx+\/1 -x*+c AT
[5 marks]
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IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

28 - (MAT/12_HL_Summer_2017_Q9) - Functions - Roots, Differentiation, Integration
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©) gx)= x(x2 -a )%

g'(x) = (x2 - )5 + %x(xl— al)'% (2x) M1A1A1

| Note: Method mark is for differentiating the product. Award A7 for each correct term.

1
g'(xy= (x2 - 612)2 +x° (xz— al) 2
both parts of the expression are positive hence g'(x) is positive R1

and therefore g is an increasing function (for |x| >a ) AG

[4 marks]
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29 - (MAT/11_HL_Summer_2017_Q11) - Functions- Roots, Graphs, Integration
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30 - (MAT/11_HL_Summer_2018 Q4) - Integration

31 - (MAT/12_HL_Summer_2018 Q6) - Differentiation, Integration
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32 - (MAT/11_HL_Summer_2018 Q7) - Differentiation, Integration

33 - (MAT/12_HL_Summer_2018_Q8) - Integration

du 1 = 1 =
a) —=—x? (accept du = —x %dx or equivalent A1
@ 2 (accep 5 q )
substitution, leading to an integrand in terms of # M1
I 23udu or equivalent A1
u +u
= Zarctan(v/x)(+¢) A1

[4 marks]
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37 - (MAT/11_HL_Summer_2019 Q8) - Integration
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© [ redar=-25 (A1)

[ Note: (A1) is for —2.5. |

f@=-f)=-25

f(4)=35-25
asl] A1
[2 marks]
(d)
A

* (1,3.5)

3-1

24

41

W
=

A1A1A1
A1 for correct shape over approximately the correct domain

A1 for maximum and minimum (coordinates or horizontal lines from 3.5 and 1 are required),
A1 for y-intercept at 3

[3 marks]
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2012 - 2022

923

Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1 CH18- INTEGRATION

2012 - 2022 924 Powered By : www.exam-mate.com




IB DIPLOMA MATHEMATICS AA - HL - P1

CH18- INTEGRATION
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40 - (MAT/12_HL_Summer_2019_Q10) - Integration, Probability
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41 - (MAT/10_ HL_Winter_2019 Q2) - Integration
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42 - (MAT/10_ HL_Winter_2019 Q7) - Integration
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43 - (MAT/10_HL_Winter_2019_Q10) - Differentiation, Integration
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MATHEMATICS AA - HL - P1

CH18- INTEGRATION

(iii)

(c) valid attempt to combine fractions (using common denominator)

A1A1

award A1 for concave up curve over correct domain with one minimum point in the first

quadrant
award A1 for approaching x =+1 asymptotically

3(x-1)—(x+1)

(x+1)(x-1)

_3x

X%

-3-x-1

¥ =1
-4

2
X

-1

M1

A1

AG

[5 marks]

[2 marks]
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44 - (MAT/10_ HL_Winter_2020 Q9) - Integration
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45 - (MAT/10 HL_Winter_2020 Q12) - Graphs, Integration
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46 - (MathAA/12_HL_Summer_2021_Q9) - Integration
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47 - (MathAA/10 HL_Winter_2021 Q1) - Integration
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48 - (MathAA/11 HL_Summer_2022 Q1) - Integration

49 - (MahAA/11_HL_Summer_2022_Q12) - Sequences - Series, Differentiation, Integration
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50 - (MathAA/12_HL_Summer_2022_Q7) - Integration
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51 - (MathAA/10_HL_Winter_2022_Q4) - Integration
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2 - (MAT/10_HL_Winter_2009_Q8) - Differential Equations
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CH19 - DIFFERENTIAL EQUATIONS

fx)
In f(x)

Sin(f)=x+2 (5 r+2=vx" +4x-11)

(x+72)

@ f=[f0=fx)=

S+ =x" +dx-11= " +4x+4=x"+4x-11
= 4=-11, hence f(x)# f'(x)

5 - (MathAA/10_HL_Winter_2021_Q8) - Differential Equations
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6 - (MathAA/10_HL_Winter_2022_Q9) - Differential Equations
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1 - (MAT/11_HL_Summer_2014 Q8) - Kinematics

2 = (MAT/12_HL_Summer_2017_Q4) - Kinematics
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CH20 - KINEMATICS, RELATIVE
VELOCITY

3 - (MAT/10_ HL_Winter 2017_Q5) - Kinematics

4 - (MathAA/12_HL_Summer_2021_Q11) - Kinematics, Relative Velocity

@ L-(14v)

Ildt = _[— ! dv (or equivalent / use of integrating factor)

t==In(1+v)(+C)

EITHER

attempt to find C with initial conditions ¢ =0,v =1y,

C=In(1+v,)

t:ln(1+v0)—ln(1+v)

f—In I+v, e 1+v,
1+v 1+v

e (1+v) =1+v,
I+v=(1+v,)e”

v(t)=(1+v,)e” -1

(A1)

M1

A1

M1

A1

A1

AG
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