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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

1 - (MAT/11_SL_Summer_2017_Q2) - Functions - Roots

Let f(x)=5x and g(x)=x"+1,for xeR.
@ Find £ (x). 2]

(b)  Find (/= 2)(7). [3]

2 - (MAT/10_SL_Winter_2017_Q3) - Functions - Roots, Graphs
[Maximum mark: 6]

The following diagram shows the graph of a function f, with domain -2 <x < 4.
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The points (-2, 0) and (4, 7) lie on the graph of 7.
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

(@) Wite down the range of f.
(b)  Wite down

M @

i Q.

(©) On the grid opposite, sketch the graph of 7.

(1]

(2]

(3]

3 - (MAT/10_SL_Winter_2017_Q5) - Functions- Roots
[Maximum mark: 6]
Let f(x)=1+¢" and g(x)=2x+ &, for xe R, where & is a constant.
(@ Find (g°/)(x).

(b) Giventhat lim (g0 f)(x)= -3, find the value of 5.

X—>+e0

2]
[4]

4 - (MAT/11_SL_Summer_2018 Q1) - Functions- Roots

Let f(x)=+x+2 forx=-2 and g(x)=3x—7 for xeR.
(@) Wiite down f(14).
(b) Find (go/)(14).

(© Find g '(x).

(1]

(2]

(3]

5 - (MAT/12_SL_Summer_2018 Q6) - Functions- Roots

[Maximum mark: 7]

Let /(x)=px’+ gx— 4p, where p# 0. Find the number of roots for the equation /' (x)=0.
Justify your answer.
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IB Diploma Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

6 - (MAT/10_SL_Winter_2018 Q2) - Functions - Roots

Two functions, f and g, are defined in the following table.

x -2 1 3 6
) 6 3 1 -2
2(x) -7 -2 5 9

(@) Wirite down the value of f(1).
(b)  Find the value of (g F)(1).

() Find the value of g™'(-2).

(1]
2]
(2]
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

7 - (MAT/10_SL_Winter_2018 Q8) - Functions - Roots, Graphs

Let f(x)=x"— 4x— 5. The following diagram shows part of the graph of f.

/

/

(a) Find the x-intercepts of the graph of f. [5]
(b) Find the equation of the axis of symmetry of the graph of f. [2]
() The function can be written in the form f(x)=(x— h) +k.

()  \\rite down the value of /.

(i)  Find the value of . [4]
The graph of a second function, g, is obtained by a reflection of the graph of 7 in the y-axis,

followed by a translation of (_3] .
6

(d) Find the coordinates of the vertex of the graph of g. [5]

8 - (MAT/12_SL_Summer_2019 Q3) - Functions- Roots

2017 - 2025 4 of 689
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

9 - (MAT/11_SL_Summer_2019 Q4) - Functions - Roots

10 - (MAT/10_SL_Winter_2019 _Q10) - Functions - Roots, Differentiation
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

11 - (MathAA/11_SL_Summer_2021_Q1) - Algebra-functions - Roots
[Maximum mark: 5]

The graph of y =f(x) for -4 <x < 6 is shown in the following diagram.

y
8
6
—
2
X
-4 2 0 2 4 \6
—2
—4
-6
(a) Write down the value of
M f@;
(i) (fof)2)- [2]
(b) Let g(x) =%f(x)+1 for -4 <x < 6. On the axes above, sketch the graph of g. [3]

12 - (MathAA/12_SL_Summer_2021_Q2) - Algebra-functions - Roots
[Maximum mark: 4]
Consider two consecutive positive integers, n and n + 1.

Show that the difference of their squares is equal to the sum of the two integers.
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

13 - (MathAA/10_SL_Winter_2021_Q3) - Graphs, Algebra-functions - Roots
[Maximum mark: 5]

The function f is defined by f(x)=23x—+4 ,where x ¢ R, x#3.
—X

(a) Write down the equation of

(i)  the vertical asymptote of the graph of f;

(i)  the horizontal asymptote of the graph of f. [2]
(b) Find the coordinates where the graph of f crosses

(iy the x-axis;

(i) the y-axis. 2]

(¢) Sketch the graph of f on the axes below. [1]

15+

10+

=

—10+

—15-
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IB Diploma Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

14 - (MathAA/11_SL_Summer_2022_Q4) - Algebra-functions - Roots, Trigonometry

[Maximum mark: 7]

Consider the functions f(x)= J3sinx+cosx where 0 <x <r and g(x) =2x where x € R.

(@) Find (f°g)(x). (2]
(b) Solve the equation (f> g)(x) =2cos2x where 0 <x <. [5]
15 - (MathAA/12_SL_Summer_2022_Q1) - Algebra-functions- Roots
[Maximum mark: 5]
The following table shows values of f(x) and g(x) for different values of x.
Both f and g are one-to-one functions.
X -2 0 4
) 8 4 -3
g2(x) -5 -2 0
(a) Find g(0). 1
(b)  Find (f = £)(0). [2]
(c) Find the value of x such that f(x)=0. [2]
16 - (MathAA/12_SL_Summer_2022_Q3) - Algebra-functions - Roots
[Maximum mark: 6]
Consider any three consecutive integers, n— 1, nand n+ 1.
(@) Prove that the sum of these three integers is always divisible by 3. [2]
(b) Prove that the sum of the squares of these three integers is never divisible by 3. [4]

17 - (MathAA/10_SL_Winter_2022_Q1) - Algebra-functions - Roots

[Maximum mark: 7]

Let f(x)=-2x+3,forx e R.

(8) The graph of a linear function g is parallel to the graph of f and passes through the
origin. Find an expression for g(x). [2]
(b) The graph of a linear function # is perpendicular to the graph of f and passes through
the point (-1, 2). Find an expression for /(x). [3]
(c)  Find (g h)0). [2]
2017 - 2025 8 of 689
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

18 - (MathAA/10_SL_Winter_2022_Q4) - Algebra-functions - Roots
[Maximum mark: 5]

Let a be a constant, where a> 1.

2 1V 2 2
(@) Showthat a®+| 1| =[] 3]
2 2
: . . e a -1 a +1
Consider a right-angled triangle with sides of length a, 2 and 7
(b) Find an expression for the area of the triangle in terms of a. [2]

19 - (MathAA/10_SL_Winter_2022_Q7) - Algebra-functions - Roots
[Maximum mark: 16]

(a) The graph of a quadratic function f has its vertex at the point (3, 2) and it intersects
the x-axis at x = 5. Find 7 in the form f(x)=a(x - h) + k. [3]

The quadratic function g is defined by g(x) = px’ + (¢ — 1)x — p where x € R and
p.te R, p#0.

(b) Inthe case where g(-3)=g(1)=4,

(i)  find the value of p and the value of ¢;

(i) find the range of g. [7]
(¢) The linear function j is defined by j(x)=—x+3pwherexe Randpe R, p=0.

Show that the graphs of j(x) = —x + 3p and g(x) = px’ + ( — 1)x — p have two distinct
points of intersection for every possible value of p and 7. [6]

20 - (MathAA/11_SL_Summer_2023 Q2) - Algebra-functions- Roots

[Maximum mark: 7]
Tx+7
2x—4
(a) Find the zero of f(x). [2]

The function f is defined by f(x)=

forxe R, x#2.

(b) For the graph of y = f(x), write down the equation of
(iy  the vertical asymptote;
(i) the horizontal asymptote. [2]

(¢) Find f7'(x), the inverse function of f(x). [3]
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

21 - (MahAA/12_SL_Summer_2023 Q3) - Algebra-functions - Roots

[Maximum mark: 5]

A function f is defined by f(x)zl—%, where x e R, x# 2.
X—

(a) The graph of y = f(x) has a vertical asymptote and a horizontal asymptote.
Write down the equation of
(iy  the vertical asymptote;
(i)  the horizontal asymptote. [2]
(b) Find the coordinates of the point where the graph of y = f(x) intersects
(i) the y-axis;
(i)  the x-axis. [2]
(c) On the following set of axes, sketch the graph of y = f(x), showing all the features
found in parts (a) and (b). (1]
y
.......................................... R
4
3
1
. . . . X
-5 4 3 -2 -1 0 2 4 5
=1
Y
=3
,,,,, g
____________________________ -5 S SN SN SN RO
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

22 - (MahAA/12_SL_Summer_2023 Q6) - Algebra-functions - Roots
[Maximum mark: 7]
The functions f and g are defined for x € R by
f)=ax+b,wherea, beZ
g =x"+x+3.

Find the two possible functions 7 such that (g o f)(x) = 4x° — 14x + 15.

23 - (MathAA/11_SL_Winter_2023 Q2) - Algebra-functions - Roots

[Maximum mark: 5]

Consider the functions f(x) =x +2 and g(x) =x° — k°, where £ is a real constant.

(a) Write down an expression for (g o f)(x).

(b) Given that (g f)(4) =11, find the possible values of %.

(2]
(3]

24 - (MathAA/12_SL_Winter_2023 Q2) - Algebra-functions- Roots

[Maximum mark: 5]

Consider the functions f(x) =x — 3 and g(x) =x’ + k*, where £ is a real constant.

(a) Write down an expression for (g o f)(x).

(b) Giventhat (g f)(2) =10, find the possible values of &.

(2]
(3]

2017 - 2025 11 of 689
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

25 - (MahAA/11_SL_Summer_2024_Q8) - Algebra-functions - Roots, Graphs

[Maximum mark: 14]

Consider the function f(x)= dx +22 X #2.
e

(a) Sketch the graph of y = f(x). On your sketch, indicate the values of any axis intercepts
and label any asymptotes with their equations.

(b) Write down the range of f.

Consider the function g(x) = x* + bx + ¢. The graph of g has an axis of symmetry at x = 2.
1
The two roots of g(x) =0 are ~3 and p, where p € Q.

(¢) Showthat p= %
(d) Find the value of » and the value of c.
(e) Find the y-coordinate of the vertex of the graph of y = g(x).

()  Find the number of solutions of the equation f(x) = g(x).

(3]
(1]

(1]
(3]
(2]
(2]
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IB Diploma Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

26 - (MahAA/12_SL_Summer_2024 Q1) - Algebra-functions - Roots, Graphs

[Maximum mark: 5]

The graph of y =f(x) for 0 <x <10 is shown in the following diagram.

The graph intercepts the axes at (10, 0) and (0, 5).

—_
o

NW R Y N 0 O

—

(@) Write down the value of

0 f@;
(i) fof(4);
(i) f73).

(3]

(b)  On the axes above, sketch the graph of y = f '(x). Show clearly where the graph

intercepts the axes.

(2]
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IB Diploma Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOQOTS

27 - (MahAA/12_SL_Summer_2024_Q6) - Algebra-functions - Roots, Graphs

[Maximum mark: 8]

2(x+3
A function £ is defined by f(x)= (x+3) ,where x e R, x #-2.

3(x+2)

The graph y = f(x) is shown below.

(o

wn

—
N

T
w

-

(a) Write down the equation of the horizontal asymptote.

Consider g(x)=mx+ 1, where m € R, m=0.

(b) (i)  Write down the number of solutions to f(x) = g(x) for m>0.

(1]

(i)  Determine the value of m such that f(x) = g(x) has only one solution for x.

(iii)  Determine the range of values for m, where f(x) = g(x) has two solutions

forx>0.

[7]

28 - (MahAA/11_SL_Winter_2024 Q4) - Algebra-functions - Roots
[Maximum mark: 4]

Prove that (2n + 5)° — (2n — 5’ is a multiple of 10 forall n € Z".

2017 - 2025 14 of 689
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

29 - (MahAA/11_SL_Winter_2024 Q8) - Algebra-functions - Roots

30 - (MahAA/12_SL_Winter_2024 _Q4) - Algebra-functions - Roots

[Maximum mark: 4]

Prove that (3n +2)’ — (3n —2) is a multiple of 12 forall n € Z".

31 - (MathAA/12_SL_Winter_2024_Q8) - Algebra-functions- Roots
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IB Diploma Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

1 - (MAT/11_SL_Summer_2017_Q2) - Functions - Roots

(a) interchanging x and y
eg x=5y

X
=3

(b) METHOD 1

attempt to substitute 7 into g (x) or f(x)
eg T +1, 5x7

g (7)=350
1(50)=250

METHOD 2

attempt to form composite function (in any order)
eg S(x*+1D), 5x)+1

correct substitution
eg  Sx(7'+1)

(f=8)(71)=250

(M1)
A1 N2
[2 marks]

(M1)

(A1)
A1 N2

(M1)

(A1)
A1 N2
[3 marks]
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

2 - (MAT/10_SL_Winter_2017_Q3) - Functions - Roots, Graphs

(a) correct range (do not accept 0<x<7) At N1
eg [0,7], 0y<7
[1 mark]
(b) () f(2=3 A1 N1
i f'@=0 A1 N1
[2 marks]
(c)
Y
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8]
X
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 24
g
,,,,,,,,,,,,,,,,,,, B T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8 SN T S S S SN SN
,,,,,,,,,,,,,,,,,,,, -5
............................. SSRGS WU SN SO SORPS SO
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -7
8 A1A1A1 N3

Notes: Award A7 for both end points within circles,
AT for images of (2, 3) and (0, 2) within circles,
AT for approximately correct reflection in y = x, concave up then concave
down shape (do not accept line segments).

[3 marks]

-WWW.EXAMINENT.COM
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IB Diploma

Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

3 - (MAT/10_SL_Winter_2017_Q5) - Functions - Roots

(a) attempt to form composite M1)

eg g(l+e™)

correct function A1 N2

eg (ge/)x)=2+b+2e", 2(l+e )+

[2 marks]

(b) evidence of lim(2+b+2¢ ™) =2+b+1im(2e ) (M1)

eg 2 +b+2e™”, graph with horizontal asymptote when x — <«
Note: Award MO if candidate clearly has incorrect limit, suchas x — 0, e*, 2¢°.

evidence that ¢* — 0 (seen anywhere) (A1)

eg lim(e™)=0, l+e " =1, 2()+b=-3, =" 5 graphof y=e™* or

X0

y=2¢ " with asymptote y =0, graph of composite function with asymptote y=-3

cotrect working (A1)
eg 2+bH=-3
h=-3 A1 N2
[4 marks]
4 - (MAT/11_SL_Summer_2018_Q1) - Functions- Roots
@ faH=4 A1 N1
[1 mark]
(b) attempt to substitute M1)
eg g(4),3x4-7
5 A1 N2
[2 marks]
(¢} interchanging x and » (seen anywhere) 1)
eg x=3y-7
evidence of correct manipulation (A1)
eg x+7=3y
g’l(x)=x;7 A1 N3
[3 marks]
2017 - 2025 220 of 689
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IB Diploma

Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

5 - (MAT/12_SL_Summer_2018 Q6) - Functions - Roots

METHOD 1
evidence of discriminant 1)
eg b —dac, A
correct substitution into discriminant (A1)
eg ¢ —4p(-4p)
correct discriminant A1
eg g +16p°
160" >0 (accept p* >0) A1
g* 20 (do notaccept ¢° >0) A1
g +16p* >0 A1t
f has 2 roots A1 NO
METHOD 2
y-intercept =—4p (seen anywhere) A1
if p is positive, then the y-intercept will be negative A1
an upward-opening parabola with a negative y-intercept R1
eg sketch that must indicate p >0.
if p is negative, then the y-intercept will be positive A1
a downward-opening parabola with a positive y-intercept R1
eg sketch that must indicate p <0.
f has 2 roots A2 NO
[7 marks]
6 - (MAT/10_SL_Winter_2018_Q2) - Functions- Roots
@ f(H=3 A1 N1
[1 mark]
(b) attempt to form the composite (including value) (M1)
eg 203, g(f(D)
(gofM)=5 A1 N2
[2 marks]
(c) valid approach M1)
eg g(x)=-2
g (=2)=1 A1 N2
[2 marks]
2017 - 2025 221 of 689
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IB Diploma

Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

7 - (MAT/10_SL_Winter_2018 Q8) - Functions - Roots, Graphs

(@)

(b)

(©)

valid approach
eg  f(x)=0, x*-4x-5=0

valid attempt to solve quadratic equation

eg factorizing, formula, completing the square

evidence of correct working

(x—S5)(x+1), x=—4iV16_4(_5)

2
x=-1, x=35 (accept (-1, ®. (5, 0))

eg

correct working
—(—4 -1+5
2() 2

eg

x=2 (must be an equation with x=)

W h=2

(i) METHOD 1

valid approach

eg  [f(2)

correct substitution
eg (2 -4(2)-5

k=-9

METHOD 2

valid attempt to complete the square

eg x —4dx+4

correct working

eg (X —4x+4)—4-5, (x—2)*-9

F=-9

(M1)

(M1)

(A1)

ATA1

(A1)

A1

A1

(M1)

(A1)

A1

(M1)

(A1)

A1

N3
[5 marks]

N2
[2 marks]

N1

N2

N2
[4 marks]
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IB Diploma Mathematics AA SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

(d) METHOD 1 (working with vertex)
vertex of fisat (2,-9)
correct horizontal reflection

eg x=-2,(-2,-9)

valid approach for translation of their x or 3 value
-2
eg x—3,y+6,[ 9

-3
]Jr[ 6 J ohe correct coordinate for vertex

vertex of gis (-5, —3) (accept x=-5, y=-3)

METHOD 2 (working with function)

correct approach for horizontal reflection

eg  f(-%)

correct horizontal reflection

eg (—x)’ —4(-x)-5, x*+4x-5, (-x-2)" -9

valid approach for translation of their x or y value
eg (x+3)’+4(x+3)-54+6, x* +10x+22 , (x+5)* =3 , one correct
coordinate for vertex

vertex of gis (=5, —3) (accept x=-5, y=-3)

(A1)
(A1)

(M1)

A1A1

(A1)

(A1)

(M1)

A1A1

NIN1

NIN1

[5 marks]
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

8 - (MAT/12_SL_Summer_2019_Q3) - Functions - Roots
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9 - (MAT/11_SL_Summer_2019 Q4) - Functions - Roots
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

10 - (MAT/10_SL_Winter_2019_Q10) - Functions - Roots, Differentiation
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IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

11 - (MathAA/11_SL_Summer_2021_Q1) - Algebra-functions - Roots

2017 - 2025 228 of 689
= EXAMINENT

== Eminent Exam Preparation Resources

-WWW.EXAMINENT,COM




-WWW.EXAMINENT.COM

IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

12 - (MathAA/12_SL_Summer_2021_Q2) - Algebra-functions - Roots

attempt to subtract squares of integers (M1)
(n+ 1)2 -n’
EITHER
correct order of subtraction and correct expansion of (n+1)2 , seen anywhere A1A1
=n’+2n+1-n"(=2n+1)
OR
correct order of subtraction and correct factorization of difference of squares A1A1
=(n+1—n)(n+l+n)(: 2n +1)
THEN
=n+n+1 =RHS A1
Note: Do not award final A7 unless all previous working is correct.
which is the sum of n and n+1 AG
Note: If expansion and order of subtraction are correct, award full marks for
candidates who find the sum of the integers as 2n+1 and then show that
the difference of the squares (subtracted in the correct order) is 2n+1 .
[4 marks]
13 - (MathAA/10_SL_Winter_2021_Q3) - Graphs, Algebra-functions - Roots
@ (@ x=3 A1
(i) y=-2 A1
[2 marks]
) () (-2,0) (accept x=-2) A1
4
(ii) [0,—] (accept y _4 and f(O)zﬂ) A1
3 3 3
[2 marks]
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14 - (MathAA/11_SL_Summer_2022_Q4) - Algebra-functions - Roots, Trigonometry

@ (fog)x)=rf(2x) (A1)
f(2x) =/3sin2x+ cos2x A1
[2 marks]
(b) \/gsian +cos2x =2cos2x
\/gsin2x =cos2x
recognising to use tan or cot M1
tan2x = % OR cot2x :ﬁ (values may be seen in right triangle) (A1)
(arctan %) =j % (seen anywhere) (accept degrees) (A1)
2x = E,E
6 6
=T A1A1
12 12
Note: Do not award the final A7 if any additional solutions are seen.
Award A1AO0 for correct answers in degrees.
Award AOAQ for correct answers in degrees with additional values.
[5 marks]
15 - (MathAA/12_SL_Summer_2022_Q1) - Algebra-functions - Roots
@ g(0)=-2 A1
[1 mark]
(b) evidence of using composite function (M1)
/(2(0)) OR f(-2)
(/+8)(0)=3 A1
[2 marks]
(c) x=3 A2
[2 marks]
2017 - 2025 231 of 689

= EXAMINENT

== Eminent Exam Preparation Resources




IB Diploma Mathematics AA SL P1 CH1- ALGEBRA-FUNCTIONS-ROOTS

16 - (MathAA/12_SL_Summer_2022_Q3) - Algebra-functions - Roots

@ (n—1)+n+(n+1) (A1)
=3n A1
which is always divisible by 3 AG

[2 marks]

0) (n=1)+n’+(n+1) (= n*—2n+1+n*+n*+2n+1) A1
attempts to expand either (n—l)2 or (n+1)2 (do not accept n° —1 or n” +1) (M1)
=3n"+2 A1
demonstrating recognition that 2 is not divisible by 3 or % seen after correct
expression divided by 3 R1
3n’ is divisible by 3 and so 3x° +2 is never divisible by 3
OR the first term is divisible by 3, the second is not

2 2
OR 3(n2+—j OR 3 *2_ 0.2
3 3 3
hence the sum of the squares is never divisible by 3 AG
[4 marks]
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17 - (MathAA/10_SL_Winter_2022_Q1) - Algebra-functions - Roots
(@) gradientof g is —2 (may be seen in function, do not accept —2x+3) (A1)
g(x) =-2x A1
[2 marks]
(b) gradientis % (may be seen in function) (A1)
attempt to substitute their gradient and (—1,2) into any form of equation for
straight line (M1)
1 1
y-2==(x+1) OR 2=—=-(-1)+c
2 2
1 1 5
hix)=—(x+1)+2 | =—x+— A1
() =3 ()2 (=343
[3 marks]
1 5 5 5
© (geh)(x)=-2|=x+=|OR h(0)== OR g| = (A1)
2 2 2 2
(g2/h)(0)=-5 A1
[2 marks]
=
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z
s
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z
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18 - (MathAA/10_SL_Winter_2022_Q4) - Algebra-functions - Roots

@)

Note: Award a maximum of M71A0AQ if the candidate manipulates both sides of
the equation ( such as moving terms from one side to the other ).

METHOD 1 (working with LHS)
attempting to expand (a2 —1)2 (do not accept a* +1 or a* —1)

a*=2a* +1 o 4a* +at - 2a* +1

LHS=a*+
4
_at+2a’ +1
4

_ (a22+1j2 (= Ras)

(M1)

A1

A1

AG

| Note: Do not award the final A7 if further working contradicts the AG.

METHOD 2 (working with RHS)
attempting to expand (a +1)

4 2
RHS:a +2a +1

_ 4a* +a* - 2a* +1

5 a-1Y _
=a J{ 3 j (=LHS)

(M1)

A1

A1

AG

Note: Do not award the final A7 if further working contradicts the AG.

[3 marks]
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2

(b) recognise base and height as a and (a j (may be seen in diagram) (M1)
correct substitution into triangle area formula A1
2 ) ala® -1 3_
Area=2| & (or equivalent) | = ( ) -a-4a
2 2 4 4
[2 marks]
19 - (MathAA/10_SL_Winter_2022_Q7) - Algebra-functions - Roots
(@) correct substitution of #=3 and k=2 into f(x) (A1)
f(x) = a(x—3)2 +2
correct substitution of (5,0) (A1)
2 1
0=a(5-3) +2 [a:——j
2
| Note: The first two A marks are independent.
1 2
f(x):fz(xf3) +2 A1
[3 marks]
(b) () METHOD1
correct substitution of (1, 4) (A1)
p+(-H-p=4
r=5 A1
substituting their value of ¢ into 9p-3(r—-1)—p=4 (M1)
8p-12=4
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METHOD 2

correct substitution of ONE of the coordinates (-3,4) or (1,4) (A1)
9p-3t-1)-p=4 OR p+(t-1)-p=4

valid attempt to solve their two equations (M1)
p=2,1=5 A1A1

(g(x):2x2 +4x—2)

(i)  attempt to find the x-coordinate of the vertex (M1)
x= _3“(: -1) OR —* OR 4x+4=0 OR 2(x+1) -4
2x2
y-coordinate of the vertex = —4 (A1)
correct range A1

[-4,+] OR y>-4 OR g=>=-4 OR [-4, )

[7 marks]
(¢) equating the two functions or equations (M1)
g(x) :j(x) OR px’ +(t—1)x—p: -x+3p
Xt +tx—4p=0 (A1)
attempt to find discriminant (do not accept only in quadratic formula) (M1)
A=t +16p° A1
A=1+16p> >0, because >0 and p° > 0, therefore the sum will be positive R1R1
Note: Award R17 for recognising that A is positive and R7 for the reason. |
There are two distinct points of intersection between the graphs of g and ;. AG
[6 marks]
=
S
s
<
=
2
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20 - (MahAA/11_SL_Summer_2023 Q2) - Algebra-functions - Roots

(a) recognizing f(x) =0 (M1)
x=-1 A1
[2 marks]
b) () x =2 (must be an equation with x) A1
7
@iy y :E (must be an equation with y) A1
[2 marks]
(c) EITHER
interchanging x and y (M1)
2xy—4x=Ty+7
correct working with y terms on the same side: 2xy -7y =4x+7 (A1)
OR
2yx—4y=Tx+"7
correct working with x terms on the same side: 2yx—-7x=4y+7 (A1)
. . . . 4y+17
interchanging x and y OR making x the subject x :ﬁ (M1)
y—
THEN
4x+7
flx)= ad (or equivalent) | x = 7 A1
2x-17 2
[3 marks]
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21 - (MahAA/12_SL_Summer_2023 Q3) - Algebra-functions - Roots
@ o x=2 A1
(i) y=1 A1
[2 marks]
)y @ 0 3 A1
2
@i (3,0 A1
[2 marks]
(©

two correct branches with correct asymptotic behaviour and intercepts clearly shown A1
[1 mark]

=

]

©

=

z

=
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z
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22 - (MahAA/12_SL_Summer_2023 Q6) - Algebra-functions - Roots

attempts to form (g f)(x)
[f(x)]2+f(x)+3 OR (ax+b)2+ax+b+3

a*x* +2abx + b* +ax+b+3(: 4x? —14x+15)

equates their corresponding terms to form at least one equation

a’x*=4x> OR a*=4 OR 2abx+ax=-14x OR 2ab+a=-14 OR
b*+b+3=15

a =12 (seen anywhere)

attempt to use 2ab +a =—14 to pair the correct values (seen anywhere)

(M1)

(A1)

(M1)

A1

(M1)

f(x)=2x—4 (accept a =2 with b=-4), f(x)=-2x+3 (accept a=-2 with 6=3) A1A1

[7 marks]
23 - (MahAA/11_SL_Winter_2023 Q2) - Algebra-functions - Roots
(a) attemptto form (go f)(x) (M1)
° ))=(x+2) -k =x*+4x+4-k* A1
((g=/)(x)=(x+2)

[2 marks]
(b) substituting x =4 into their (g f)(x) and setting their expression =11 (M1)

(4+2) —k*=11 OR 4 +4(4)+4-k’=11
k=25 OR —k>=-25 (A1)
k=415 A1
[3 marks]
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24 - (MahAA/12_SL_Winter_2023 Q2) - Algebra-functions - Roots
(a) attempt to form (g f)(x) (M1)
((gof)(x)):(x—3)2+k2 (:x2—6x+9+k2) A1
[2 marks]
(b) substituting x =2 into their (gOf)(x) and setting their expression =10 (M1)
(2-3)"+k* =10 OR 2°-6(2)+9+k*=10

=9 (A1)
k=43 A1
[3 marks]

=

o

=

=

<

=

2
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25 - (MahAA/11_SL_Summer_2024_Q8) - Algebra-functions - Roots, Graphs

(@)

vertical asymptote x =2 sketched and labelled with correct equation A1
horizontal asymptote y = 4 sketched and labelled with correct equation A1

For an approximate rational function shape:

1
labelled intercepts —5 on x-axis, -1 on y-axis A1A1
two branches in correct opposite quadrants with correct asymptotic behaviour A1
Note: These marks may be awarded independently.

[5 marks]
(b) y=4 (orequivalent) A1
[1 mark]
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(c) 242 or [-L]+2x2 or 27 2 OR 4 1 A1
c Py - = = —a=—ptz
2 2) T2 2 Py
p ) G
== A
2
[1 mark]
(d) METHOD 1
attempt to substitute both roots to form a quadratic (M1)
EITHER
1 9 ) 1 9 1 9
X+— || Xx—=|OR X" —=| ——+— [x+| ——X—
2 2 2 2 2 2
=x’ —4x-— A1A1
4
9
(5-t0--2)
4
| Note: Award A7 for each correct value. They may be embedded or stated explicitly.
OR
2 9
(2x+1)(2x-9) =4| x —4x—Z
be—dc=-2 A1A1
4
Note: Award A7 for each correct value. They must be stated explicitly.
METHOD 2
b
—5:2 OR 4+b=0=>bh=—4 A1
attempt to form a valid equation to find ¢ using their b (M1)
2 2
1 +—4 1 +¢=0 OR 2 +—4 2 +c¢=0
2 2 2 2
; 9
= A1
4
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METHOD 3
attempt to form two valid equations in 4 and ¢ (M1)
2 2
1 +b 1 +c=0, 2 +b 2 +c=0
2 2 2 2
be—dc-—2 A1A1
4
METHOD 4
attempt to write () in the form (x—h)2 +k and substitute for X,/ and g(x) (M1)
2
[_l_z] rk=0m k=2
2 4
25
(x-2) =
4
=x—4x-2= A1A1
9
(b =—4,c= ——j
4
| Note: Award A7 for each correct value. They may be embedded or stated explicitly. |
[3 marks]
(e) attempt to substitute x =2 into their g(x) OR
complete the square on their g(x) (may be seen in part (d)) (M1)
__> A1
4
[2 marks]
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26 - (MahAA/12_SL_Summer_2024 Q1) - Algebra-functions - Roots, Graphs

@)

(b)

0 f(4)=1
@M fof(4)=3
@iy f7(3)=1

—
N W A LN N N 0 O O

[u—y

oy 1 2 3 4 5 6 7 8 9 10

concave up curve with y intercept at (0,10) and x intercept at (5,0)

curve passes through (2,2) OR through (1, 4) and (3, 1)

A1
A1

A1
[3 marks]

A1

A1

Note: Do not award the second mark unless the first mark has been
awarded.(Do not award AO0A7).

[2 marks]

Total [5 marks]
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27 - (MahAA/12_SL_Summer_2024_Q6) - Algebra-functions - Roots, Graphs

@ vy :% (must be written as equation with y =) A1
[1 mark]
by @@ 2 A1
(i) EITHER
2(x+3
(x ) =mx+1
3(x+2)
attempt to expand to obtain a quadratic equation (M1)

2x+6=3mx> +6mx+3x+6

3mx’ +(6m+1)x=0 OR 3mx’ +6mx+x=0 A1
recognition that discriminant A =0 for one solution (M1)
2
(6m+1) =0
=
o
z
=
<
=
2
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OR

=mx+1

o
~~

=

+

attempt to expand to obtain a quadratic equation (M1)
2x+6=3mx’ +6mx+3x+6

3mx’ +(6m+1)x=0 OR 3mx’ +6mx+x=0 A1
attempt to solve their quadratic for x and equating their solutions (M1)

x(3mx+6m+1) =0

x=0 OR =21 ()
3m

_ om+1 ~0

3m
OR
attempt to find f'(x) using the quotient rule (M1)

' 20 (x+2)—(x+3 -2 2(3x+6)—3(2x+6
f(x):_[< ) )j:[ ZJOR (3x+6) (2 ) o
30 (x+2) 3(x+2) (3x+6)
equivalent A1
recognition that m is the derivative of f(x)at x=0 (M1)
THEN
1

=>m=—— A1
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(iii)
Note: In this part, FT may be awarded only for values of m between —1 and 0.
1
——<m<0 A2
6
Note: Award A7 for only m > —% . Award A7 foronly m <0 .
[7 marks]
Total [8 marks]
=
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Y
=
z
=
<
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28 - (MathAA/11_SL_Winter_2024_Q4) - Algebra-functions- Roots
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29 - (MathAA/11_SL_Winter_2024 Q8) - Algebra-functions- Roots
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30 - (MathAA/12_SL_Winter_2024_Q4) - Algebra-functions- Roots
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31 - (MahAA/12_SL_Winter_2024 Q8) - Algebra-functions - Roots
(a) (i) substitution of x =28 in part (i) or x :%in part (ii) (M1)
log, (4x8) OR log, (32)
log,(32)=5 A1
(iy f 1 0 A1
i —|=
4
[3 marks]
(b) swapxandy (M1)
x=log,(4y)OR x=2+log, y
attempt to write as exponential (M1)
2" =4y (A1)
(r1)=)5 (=27) A1
4
[4 marks]
1
c - A1
(c) 2
[1 mark]
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