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e Write your name in the box above.

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

e You are not permitted access to any calculator 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.

¢ 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 SL 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.

Section A (36 marks)

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

1.

[Maximum mark: 5]

The sum of an infinite geometric sequence is 2. The value of the first term in the sequence

is equal to the value of the common ratio r. Find the value of the 3" term.
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[Maximum mark: 5]

The box and whisker diagram below illustrates the IB grades for a group of 20 students.
IB grades are an integer from 1to 7. The mode grade is 6.

| —

I 3 21 5 6 7
(a) Write down the median grade. [1]
(b) Find the number of students who obtained a grade greater than 3. [2]
(c) Determine, with a reason, the maximum number of students who could obtain a
grade of 7. [2]

;IQVICQ‘, wlll-’un l?sﬂd ;V\ QSCQnd;dj 0"0‘&!‘ ~I-Le_ 5_7"[& 3rc.ale

............... N S

must be 3 and +he é-l-lL sr‘aole “musr be 4

(C) fAE ?rd 1“_4;- ‘,‘l"& (?‘Sf-‘u pel‘c?_n.'l':lﬁx = 6
since mode = 6 +hen rhere Mmury dbe at leas+ s b3
hence, when listed in arcendrnc] arder, both +he 754k jrade
jf‘ade IS 7'| f'l‘\e#l 'f']IQ I?'}'L'IB*L, ‘cH-Ll + 20tk 3r~q_dg;
thus the maximum #of studends ak+q‘.u‘.,\7 a« 7 s Y
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3.

[Maximum mark: 6]

. 1
The angle 0 lies in the first quadrant and Sln6:§.

(a) Write down the value of c0s0 . [1]

(b) Find the value of c0s20. [2]
avb

(c) Find the value of tan 20, giving your answer in the form T where a,b,ceZ". [3]

(o) Sn® + cos®=|

................................ 8-1_‘;_1
................... ‘“"&")’qq
_______ Cos20=5 .
............................ s )i 2D = 2 5in D cos B
(9 tan20= 2222 2 (5 (3
............................ ‘-\E—L-‘-qii-
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____________________ —:t_
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4.

[Maximum mark: 6]

If y=x"In(x),

(a) find the x-coordinate of the point M where % =0; [3]
(b) determine whether M is a maximum or minimum point. [3]
d d /.2
(a)...d_:_._- _______________ lnx) ________ Zx_\_a_x_f._x __________ %= 2xlnx + X
____________________________________________________________ not .. ..o.s.'ss_\o_le.___'sm_c__it________
X 1"‘3 'I")'O % x-o ]n(o\ K3 unAQ'FJHQJ
of lax=-7 = XZ€ "
-z L _J‘E
xCoor 'nq{-e ..... fM|§xe1 ...... ErX'E'OPX_E

_______ G S
c.t..x..?.e'..%...-..,.gt.,.z.....‘..2..1.'.‘.. E’L)+3=2(L)+3=2>0
Stac $>oa+x =g qraph of y= :"‘X

"c:'o"r'\"c'«.'ve_'"'LL‘P"'Q'\‘"X"C““’- ........ where qlxo...-r__-_-__o) ___________

-}—L\u)" M s aa minimum paTV\‘E
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5.

[Maximum mark: 7] L@ \?ﬁ

A game consists of a contestant rolling three fair six-sided dice. If a 4, 5 or 6 turns up on any of
the three dice, then the contestant loses $2. If none of the dice turn up a 4, 5 or 6, then the
contestant wins $20.

(&) Show that the contestant expects to win $3 if the contestant plays the game four times.  [4]

One change is made to the game. If none of the dice turn up a 4, 5 or 6, then the contestant
wins X dollars.

(b) Find the value of X so that the game is fair. [3]

L, ) ! 1
_________________________________________ = SRR AR - N

(G) Pfolaa\ollii'y none of +he 3 dice turn up & "fl C o b =

heace  probability & 4,500 6 turns up on any ot dhe 3 dice =
B

_______________________________________________________________________ Q.E.D.

'flwnsl +he 3qa-.e ¥y Fq?a“ 'Ff contestant wins #’Lj when
Nnone o]c the 3 dice +urn up a "'f, 5 or 6
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6. [Maximum mark: 7]

The graph of f(x)= acos[b(x—n)] for the interval 0 < x <4m is shown below.

Y
2__
1._
| | —
T 29T im 47T
_1 4
—21
(a) Write down the value of a and the value of b. [2]
(b) Find the gradient of the graph of f at x= 3?“ [3]
4n—C
(c) Giventhat 0<c <4m, explain why J f(x)dx=0. [2]

(@ a=- QJZ":’/Z— .................................................................

pomt (2me) +he areas of the Fwo f‘eji'nns eaclosed by
+he graph oFf F aad the x-axis for phe mtervals

C ¢xz 20 and 2Mex€4m-C WU be 2qual.
Howu_m' the defimcte l\\‘kjf‘«l from x=¢ tov x= 27 will
be postve, while the definiye integral from x =2c to X=Hm-C
will be 2?_5@/} . T-L"-“"R"(| t+he dafte .\\{ij/

from x=c f xX=4¢7-¢ will b Zero,
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Do not write solutions on this page.

Section B (44 marks)

Answer all the questions on the answer sheets provided. Please start each question on a hew page.

% lluoerd S'a]u.Hon on Next Pﬂ‘je —_
7.  [Maximum mark: 18]

In a class of 85, all of the students must study French or Spanish. Some of the students
study both French and Spanish. 51 students study French and 43 students study Spanish.

(a) (i) Find the number of students who study both French and Spanish.
(i)  Write down the number of students who study only Spanish.

(iii) Write down the number of students who study only French. [4]

One student is selected at random from the class.
(b) Find the probability that the student studies only one language. [2]
(c) Given that the student selected studies only one language, find the probability that

() the student studies Spanish;

(i) the student studies French. [6]

Let F be the event that a student studies French and S be the event that a student studies
Spanish.

(d) Determine, with explanation, whether
() FandS are mutually exclusive events;

(i) FandS are independent events. [6]
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T (e)(5) 85=51+43-n(Fn s) = w(FNnSs) =9

Ct students ‘§+v~017 ‘oo'l'l\ Franch € Sfxm'acll ¢

(l:i.) 34 Studenty S'I‘ULJY on'\, Sl)q.p{‘,;l,\
(LII.) L}l S'{'Mc'.@ﬂ,'l's §+u.d7 oul\, FPQHC'/\

42+9+34 =85

42¢34 76

(L\) PGJH.E Janﬂuaﬂe) a5 = —8—5—

. P(AN B)
(c) (;) Conditional Prabalo.lf'h, P{A/(?): ‘T(BT

P(Sf\cme Icmj.\ '3"’/5-_ _3_:-}- -]?

PS nish ane lan ua52): - —— 8 _ T
(Pa / J P(one lang.) 7‘:%? 76 38

(l’f\ P(F"QV\CL}Dng 'a"g“ﬁje) P(F N\ one Ifmg\ _ Ll""?%/g i =__1—
76

— ———

P (one lang.) ?%g 29

E)-R P(Flone \ang.) + P(5]ame tang.) =1 = P(F |onelang) = _-:3%

(d)({) TS F aswl S are M\a‘\'uqu\{ exclqs‘.uel Hten P(F u'S)'-‘ P(—)+P{S’]

However, P(F US\"'\ awd P(F) ¥ P(s) ';81'5 + 1?5 -+ 1

Therefore | f and S are ot mw\-uq\ly exc lusive events

("LBIF Faud S are mclepeacleyd Qvew}; +hew P(F (\9) F) (—"(g)

However P(Fﬂg) " aud P(F) P(S‘) 95 :32:}:' h

Tl«ere'FﬂPe‘ F and S are not MclepQche.wl- v eunts
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Do not write solutions on this page.

d solutie next page —
8. [Maximum mark: 14] % work @ 6 '10n on P 'j

The diagram below shows the graph of a function f. There is a local maximum point at A,
where x>0.

y=rf(x) A

NI "

v

The derivative of function f is given by f'(x)=-3x*+8x+3.

(@) Find the x-coordinate of A. [4]
(b) The graph of function f passes through the point (1,0). Find an expression for f (x). [9]
(c) Hence, find the y-coordinate of A. [2]
Consider a new function g such that g(x)= f(-x)+k.

(d) Find the coordinates of the local maximum point on the graph of function g. [3]

© InThinking — IB Maths: Analysis & Approaches



-11- SLP1 Mock E /2024 v1/TG
8. (a) $x)=-3x*+8x+3=0
gt (giq@a)(3) -8t [Jtee -3t10
X= ~ =

5

2(-3) T -6 T -6
X = -}3 or K= 3

-4 x
-3

—
—

Since X >0 +then x-coordinate of A is X=73
(b) f}c"(*)«ix=f('?>‘1+ B % *?)a!x = XA 4RHIR  C
F()= -2+ +3x+ C Fiad C given F(1)=0
f(i)=-1+89+3+Cc=0 = C=-6
Pus F(x) = -+ UxP+ 3x-6
(O £(3)=-(3) +1(3) +3(3)-€= -2+ +36+q-C = 12
thus, the coordinates of A are (3,12)

() 30) = F(-x) + ¥
-th. T‘af-\la of c) (¥ Formecl B'I re'FIQ.c.{-;nj the erPl\ oY"F

qbout +he 7-ax}j’ and a vertical fraastation & K unts

g(x)=f(-x)+k "t!‘“-s, +he coordiuates oF the
local Mayimum print on the
| jrc.‘o\f\ & 9 are (-. 7))1)_-& K)

y=71(-x)
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9. [Maximum mark: 12]

(a) Find the value(s) of p such that the equation 4x* + px+1=0 has two equal roots. [3]
The function 4 is defined as A (\) =4cosx—4sin’ x+5, with domain —360° < x <360°.
(b) Consider the equation /(x)=0, where —360° < x <360°.

(i) State, with a reason, the number of distinct values of cosx that satisfy this equation.

(i) Find all values of x that satisfy this equation. [6]

(c) Find the range of the function 5. [3]

(a) OlfS'Cf;M;nan-]' - Pz— L{(L,)(,): ’02_ {6 =0
f‘lhf, ‘-},(2.,.’:))( +1 =0 AGJ' two Qtua] roots WLEn ’azl-} of P:-l,'-

(b)(,_) I’I[K)'—" ’-f:os-x-'-l(l-coiz)()fs = Licuszx ‘f'l'fc.o;x + f

PG.S'u.H- 'F(‘am (a) shows -I-L\ad‘ JES'CP:M?AQ.A_‘E a'F +he

eiuﬂ'}?on Heosx +Heosx + 1 =0 is 2Rfo) 1&-.;. +here is
one distinct yvalye of cesx that satisfies thr Rauation

(ic) Heos®x +Heosx * | = (2 cos x + 1)(2cafx t 1) =0
cosx =-3 = X=120",240, - 120° aud -240"
(in intervel —3¢A <X & ?éo°)
(<) y = h(x)= Heos"x +Heosx + | =(2 oS X % 1)z
hence, V2O ;Y=o for x values Found i (b)(ir)
the maximum value For v = h(x) = (z cosx+ 1Y il

occcur when cos X \§ a Max]muu«i —"_‘. CD'SX‘:'

lhea coy X=1: y:(2+1)2:c]
'I'AHJ' '}'Le (‘anje_ qu ‘Fuv\c'l‘fbn \f\ 1'$ O‘f‘yéq
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