Mathematics: analysis and approaches
Standard level
Paper 1

Monday 31 October 2022 (afternoon)
Candidate session number

1 hour 30 minutes

Instructions to candidates

Write your session number in the boxes above,
Do not open this examination paper until instructed to do so.
You are not permitted access o any calculator for this paper.
Section A: answer all questions. Answers must be written within the answer boxes provided.
Section B: answer all questions in the answer bookiet provided. Fill in your session number on
the front of the answer booklet, and attach it to this examination paper and your cover
sheet using the tag provided.
* Unless otherwise stated in the question, ail numerical answers should be given exactly or
correct to three significant figures.
* A clean copy of the mathematics: analysis and approaches formula booklet is required for
this paper.
* The maximum mark for this examination paper is [80 marks].
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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. Where an answer is incorrect, some marks may be given
for a correct method, provided this is shown by written working. You are therefore advised to show all

working.
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Answer all questions. Answers must be written within the answer boxes provided. Working may be
continued below the lines, if necessary.

1. {Maximum mark: 7} .+ =2x43= 0

5-\_ Letf(x) —24'+3, forx e R. 53 x> _i ! B 3

(@) Thegraph oj_a_a_l_l_rgalr_f_unctlon £ is parallel to the graph o(\pnd passes through the
origin. Find an expression for g(x). | Sayne SLOFC [2}

(b) The graph of a linear functlongjz’@perpendlcular to the graph.of f and passes through

the point (~1, 2). Find an exprassion for (x) \ i3]

(WSt A 1 m
(@) Find (g o k)(©0). G [2]
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2.

[Maximum mark;: 4]

The function g is defined by g(x) =

Find g'(-1).
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e"z“, where x e R.
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3. [Maximum mark: 7]

Consider a circle with a diameter AB, where A has coordinates (1, 4, 0) and B has
coordinates (-3,2,-4).

() Find h )
ﬁ——’/

(i) the coordinates of the centre of the circle; /r-— - 3
T VA
(i) the radius of the circie. [4]
- 3 ] v
The circle forms the base of a right cone whose véMcoordinates -1,-1,0).
_ diagram not to scale
cwi 0%y
_L__; ; / (’( ! O
2,6, -yl '
R
! - 2
‘ 2
kotr— x
et (&S
A =
b+ X 7
(b) Find the exact volume of the cone. , \ [3]
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[Maximum mark: 5]
Let a be a constant, where ¢ > 1.
2 1\? 2 2 S
(@) Showthat o+ L= | =[£¥1] : [3]
2 2 //- .
. . . e a* -1 a*+1
Consider a right-angled triangle with sides of lengtrka, 3 anjd Pl

(2]

{b) Find an expression for the area of the triangle in%ms{a.
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[Maximum mark: 5]
(e
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X417
The graph of y = f(x) passes through the point (1, 5). Find an expression for f(x).

The derivative of the function f is given by f'(x) =
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[Maximum mark: 6] ; < O . O.8Y)

Events 4 and B are such that P(4) =0.3 and P(B)=0.8. .\

(a) Determine the value of P(4ANB) in the case where the event% A and B aré independent. [1}

B .. - - o e A ‘A;\_':—;..-"F -
(b) Determing the minimum possible valtﬁ,ahmqf P(4ANB).)—> ©. ! @0'& [3}]
(c) Determine the maximum possible value of justifying your answer. =5 ©. g [2]
e e

@Y. .Since. . Hoeg=nt 10 deporhant. =>.. P (ANB) = P(AYP(R)

POADR) = 0.3 X OB 2ty
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Do not write solutions on this page.
Section B
Answer all guestions in the answer booklet provided. Please start each question on a new page.
7.  [Maximum mark: 16]

(@ Thegraphofa quadratlc function f has its vertex at the point (3, 2) and it intersects

the x-axis atx 5. F)nd fintheform f(x)=a(x—A)?+k. [3]
N a5 hzy E=%s
The quadratic function g is defined by g(x) =px’ + (t— 1)x — p where x € R and
p.teR,p=0. —

“ ' K

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

j find the value of p and the value of ¢; —

() p '('b \ y

(i) find the range of g. o . ‘ [71
(c) The linear function j is defined by j(x)=—=x+3pwherexcRand pe 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 evéry possible value of p and 7. {61

——

8. [Maximum mark: 15]

(a) Calculate the value of each of the following logarithms: ab "= 3
|
' —- vk
v 0 lomger Loy Moo ox -
- ii log,3; - = i
/(”) 08 ax ] 2\(: 2 Y Q_X( A
‘ v (i) log;8l. 3””, 5 __q// X = J;/_. [71
(b) tlsglventhat ogzﬁa—3 pere a,beR", ab=1.
—— Q
}g (i) Showtha Jlobqba: g Gbv" = R}
X
(i Hence find the value of logabi@. \G‘ = %! [8]
Vb
i/zX
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Do not write solutions on this page.
9. [Maximum mark: 15]
The function 1 is defined by f(x) = cos’ — 3sin, 0 <x <.

e

(a) Find the roots of the equation f(x)=0. [3]

by () Find f'(x).
{ii  Hence jind the coordinates of the points on the graph of y =f(x) where f'(x)=0. [7]

(c) Sketch the graph of y = f(x), clearly showing the coordinates of any points
where f'(x) =0 and any poinis where the graph meets the coordinate axes. [3]

o>
fCﬂ:Cos?x-ng?x ' '5\’\
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% coshe st o cost)
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+ (Q) X=5 h=2 Q':-Q—
(@)
(b) 9(-3) = Peay™efb-1)-3 —p =¢

T2 -4 —P = O
NPl A P A3 —| =0

,L Y

IOz DS U-D=P=t \ aprinl HM
Pltt—|+p -y =0
PP —5+4+ =0 .
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9| (@ Lrx) = cos®x - Rsin2x
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Costx - 3sint x=o

\________.—f

£ - coclx
Cosix -f{di-cosix) = ol ML
Cosly — -3ccomly = [0 ]
Costx—-3castX -3 -0 x

— gl tCogeX =3 = O

o Ve

) F’(K): 0,5: - SinX —~ b cosx

= =2 380X - 6LCcoSx //
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