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Instructions to candidates

e Write your name in the box above.

¢ Do not open this examination paper until instructed to do so.

e A graphic display calculator is required for this paper.

e Section A: answer all of Section A in the spaces provided.

e Section B: answer all of Section B on the answer sheets provided. Write your name on

each answer sheet and attach them to this examination paper.

e Unless otherwise stated in the question, all numerical answers must be given exactly or
correct to three significant figures.

e A clean copy of the Mathematics: analysis and approaches formula booklet is required
for this paper.

e 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. In particular, solutions found from a graphic display
calculator should be supported by suitable working, for example if graphs are used to find a solution,
you should sketch these as part of your answer. 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.

Section A (38 marks)

Answer all questions in the boxes provided. Working may be continued below the lines, if necessary.

1. [Maximum mark: 8]

The cumulative frequency graph below represents the weight in grams of 160 limes picked from
a mature Mexican Key lime tree.
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(a) Estimate the
() median weight of the limes;

(i) 40™ percentile of the weight of the limes. [3]
(b) Estimate the number of limes which weigh more than 50 grams. [2]

(¢) The middle 50% of limes weigh between a grams and b grams, where a<b.
Find the value of a and the value of b. [3]

(a)(f-) mediqn Weijlfl‘f: 52 grams [accep-l- 52.0 +o 52.§

(b) 68 limes weigh less thaw 50 grams; 760-£8=92
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2.

[Maximum mark: 6]

On the first day of 2024, Noah deposited h dollars in a bank account that earns a nominal
annual interest rate of 4.8% compounded monthly. Interest is added to the account on the
first day of each month. Interest is added for the first time on 1% February 2024.

The amount of money in Noah’s account on the first day of each year follows a geometric
sequence with the common ratio r.

(a) Find the value of . [3]

(b) If Noah makes no further deposits into or withdrawals from the account, find the year in
which his account has at least 2h dollars in it (double the initial deposit) for the first time. [3]

12
(0) on Ist day of 2025: FY=PV(T+ 0‘0%) = h(’-o'ﬂﬂ?...

- Finance Solver
::: - .9 [n:]| 173.63313814214) [
- 1(%): |4.8 ID]
IVQ:H.B PV: |1. ||
Py =4 P [0 [+
c}Y-"‘f Fv: [ -2, [»]
. PpY: | 1: 2
n = 133. 6??_._ (pa\,men‘r per nds) C:Y: | _ -
PmtAt: |EN B

1#3.633.. . 14.4¢4 years
12 2hW donapy ‘Firs+ .‘\y\ account \n yem 203q
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3. [Maximum mark: 5]
Prove the following statement:

If m and n are both odd integers, then m+n is an even integer.
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4. [Maximum mark: 6]

Consider the diagram below with the measure of the angle at vertex A and lengths of line
segments [AB], [BC] and [BD] indicated. Find the length of line segment [CD].

C

diagram not to scale

B > A
- - T
/"le-i—lqod ]: sin C __g‘“ i Sine fule

sin C"'}sg%wﬁ C =sia -\(?s'mQO)z 6Y.14...

X = 1("‘ 72,420 = X=7.543,.. or X% 3.182...

2
Y2 2 o M uation
et AD=y: > =74y ) (M)eost P be |

Y3543, er Y% 3.182..
hence, AC~¥3.943,.. and ADZ3.182..
CO = AC-AD = 3.547. - 3.182.. = (V= 436
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5. [Maximum mark: 7]
A particle moves in a straight line. At time t seconds, the particle’s displacement from a fixed
point O is s meters. The particle’s velocity v (in meters per second) is given by v =sin(%j, t>0.
When t =0, s=2 meters.

(a) Express the displacement s as a function of time t. [5]

(b) Find the total distance the particle travels from t =0 seconds to t =10 seconds. [2]
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6. [Maximum mark: 6]
2x )" . . . - .
When [1+ ?j ,neN, is expanded in ascending powers of X, the coefficient of x* is 68.

(a) Find the value of n.

(b) Hence, find the coefficient of x°.

[5]
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Do not write solutions on this page.
Section B (42 marks)

Answer all the questions on the answer sheets provided. Please start each question on a hew page.
* WkaQG' So\u{-'-on on next ane —_

7. [Maximum mark: 16]

A large farm produces eggs that are packaged in boxes with 12 eggs in each box. The
probability that a single egg is cracked is 0.017. A random box is selected and the 12 eggs
in it are inspected.

(@) Find the probability that exactly one egg in the box is cracked. [3]

(b) A box fails inspection if at least two eggs in it are cracked. Find the probability that
the randomly selected box passes (does not fail) inspection. [3]

The weights of individual eggs are normally distributed with a mean of 58 grams and a
standard deviation of 4.7 grams. Before the eggs are packed in boxes a very large number
of them are placed in a sorting bin.

(c) One egg is chosen at random from the bin. Find the probability that this egg
() weighs less than 64 grams;

(i) weighs between 52 grams and 64 grams. [4]

(d) 10% of the eggs in the bin weigh less than w grams.

() Copy and complete the following normal distribution diagram, to represent this
information, by indicating w, and shading the appropriate region.

(i)  Find the value of w. [4]

(e) An egg selected from the sorting bin is accepted to be put into a box if its weight
lies between 52 grams and 64 grams. 12 eggs are randomly selected from the
sorting bin. Find the probability that all the eggs are accepted to be put in a box. [2]
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7.

(d) X ir random vaciable refre:e-cf:‘nj #of cracked €995 in a box
X~ B (12, 0.0(3)
Poe 1) =, (012 00"

P(x=1) = 0.169

(b) pr.lou'o:“f? a box pasres nspection = f’(x-.‘.- 1) — f’(x=o) + p(x= f)
¢ (x=0) = (1- 0.07)"= (0.983)" = 0.814033...

fmbqklm-’ box passes = 0.814073... + 0.168935.. = ©,9829¢8 ...

-

~ 0.9832

—

(C) X is randoa nn‘al-(e nfre:ea'f:kj wﬁ’&f; of g,,;
X~N(5e}4,?2) p=58 =47
() P(x<é€4) = 0,899
@) p(s2+« x<¢4) = 0.798

(d) f’(x‘w) = 0.10
@)

(@) 2velas e Placw)= o i z2anss
z s

X=p _X=5¢

——— &> - [, 1BI1§Y = -7‘3- » x= 5.976%
\ : _ w= 52.0
W =58

(€) P(s2<x<€4)=0.798255...

frabqla: l'd-Y all 12 995 are “aw.e/'e.‘ “(m':ﬁk'i- betuceq 52 aud €4 Jan Y3
equd o (o.?qszcs...)ng 0.0669
—_——
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0.7 GDC i.«mges

(@)

ncr(12,1)- 0.017- (1-0.017)11

(b)

(c)

. e smm g

2: Permutations

i B: Binomial Cdf...

0.168935

[0 X LUl 2: Permutations Num Trials, n: | 12 [ » |
ugl9: Inverse x*... i
82 Binomial P, 3: S L Prob Success, p: [0.017 |
#1]B: Binomial Cdf... S: Distributions X Value: | 1 >
C:Inverse Binomial... | p——
|0K| |Cancel|
binomPdf(12,0.017,1) 0.168935

(32 C:Inverse Binomial...  |3: Combinations Num Trials, n: [ 12 |
$dD:Inverse Binomial N... }4: Random » Prob Success, p: | 0.017 _|
it E‘E Edf 5: Distributions b Lower Bound: | 0 |
Upper Bound:l 1 _I
binomCdf(12,0.017,0,1) 0.982968 [ox| [Cancel]
- Nomatcat |
f¢{3: Inverse Normal... Lower Bound: | -9e999 I
4: t Pdf. 1: Factorial (1)
2: Permutations il I 64 _I
3: Combinations u|ss
a: | 4.7 |
|&| |cancel|
normCdf(-9.6999,64,58,4.7) 0.899127 ——
normCdf(52,64,58,4.7) 0.798255
invNorm(0.1,0,1) -1.28155
58
d > invNorm(0.1,58,4.7) 51.9767
a: I 4.7 j

|E| |cance|
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Do not write solutions on this page.

* WOP)(QJ S’o\u‘l"tan on next page e
8. [Maximum mark: 12]

The figure below shows the graph of the function h(x) :sin(ex) where X is in radians.

It intersects the y-axis at A, and intersects the x-axis at B and C. The domain of his 0 < x <k
where K is the x-coordinate of C. Region R is bounded by the y-axis, the x-axis and the

graph of h. Region Q is bounded by the x-axis and the graph of h.

y
A
A¥
R
\C
. ——> X
B 9
Q
(a) Find the coordinates of A. [2]

(b) The coordinates of B and C can be written in the form (In p, 0).

()  Find the exact value of p for B.

(i)  Find the exact value of p for C.

(i) Hence, write down the domain of function h. [5]
(c) Write down the range of function h. [1]
(d) (i) Write down the integral which represents the area of region Q.

(i)  Find the total area of the shaded regions R and Q. [4]
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8. (a) x=0 at A > Y= sin (€)= sin(1)x 0.84147

coordinates of A are (o,o.aqr)

(b)() B sin €)=0 = T 3 x=hw A hlc) = sin(e*), 0 X<k

B(Inp,0) = p=T A"/R\
0,K)
(i) C: sin(@')=0 = e*=2T x=ln 21 18 i k’é
C (lnp,0) = p=2F W

(i) domain of h: O < %< \n2m

(C) famjeo'F \/:S;ﬂ.z 'S —1‘.‘}’51
H-\us' Faage of Y:L\Cx\=s-ln (Qx) s -1 ‘5751

f ;?:ﬂ(ex) olx\

fnmr

(al) {E) atea o Q =

f s'?:ﬂ(e%) Jx\

nmr

\n'T"
(u,\ total atea u‘F R+ Q -'-fs:n(ex)olx +

o

~ .34 L,hr\%‘l'«s2

© InThinking — IB Maths: Analysis & Approaches



IB Mathematics: Analysis & Approaches SL -13- SL P2 Mock E /2024 v1/TG

Do not write solutions on this page.

* WOP)‘QJ SD‘U'I"!OY\ on I"IEK+ ang —_
9. [Maximum mark: 14]

Consider the rational function f (x)= 3X—_63, X#6.
X_

(a) Sketch the graph of f clearly indicating any x-intercept(s), y-intercept(s) and

asymptotes, and write down their coordinates and equations. [5]
(b)  Find an expression for the inverse function f ™ (x). [4]
Consider another rational function g(x)= 1L x#1 where ke R.

-X
(c) Write down the equation of the horizontal asymptote for the graph of g. [1]
: X+5
(d)  Find the value of k such that (f 0 g)(x) = Xx#0 [4]
X
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asymptote

9. (a) JC(X= Xx#6 T4 xﬁt@'
N st :
& — _(o_l.z.}.i_ - _.-__: ________ 5 =3 nsymp'}o"'a
& y (1,2) ! : 1 L\
h ‘;-' E: : :ID l:.-'; i
{
[
sl !
! ‘
3%X=3  swtch domain 33 e For
(!0) )/-.: :nal rfangqe = X-—\—}—-—g Solve 7
Xy—=6x=3y-3 & Xy-Fy F6X"7 =7y(x-3)=éx-3
_ &x-73 bx-3
Y2ETS T ) = S e
(C) as Xx— 2 .3(&)--——?0

hence, horizomtal asymptotr 15 x-axis;equation y=0

S 2%
1- X
3k 3(1-x
L HS 1-% ——T:;)_ _ JKk-3+5X :B(K-J"'X).
Tk _6(1-x)  k-6+6x K-6+6x
1= 1- x

2K1+0) xe5  ketex _x43
K-é+gx  2x  K-6+6x 6

¢quating nwm@rators : K-1+Xz=x*5 = k-1=§5 = K=§
or equating densminators: k-6+6x=6X =V k-6=0=> K=(
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