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Answer ALL ELEVEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1
Z
Diagram NOT
accurately drawn
hcm
X — Y
Figure 1

In Figure 1, AXYZ has base XY and height 4 cm.
The length of XY is 7.2 cm, to 2 significant figures.

(a) Write down the lower bound for the length of X7V.

The area of AXYZ is 29 cm?, to 2 significant figures.
(b) Write down the upper bound for the area of AXYZ.

(c) Calculate, to 3 decimal places, the upper bound of 4.

(o). Fdom is. rounded fo 0040 & O .

e can._dlivide 0.1 by 2 and_odd[subtrot 10320 1. fod the upper/bowwr bownd. ...

%’”5 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Question 1 continued

) 29em? ismunded o dem.
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(Total for Question 1 is 4 marks)
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2 (a) Complete the table of values for y = x> — 3x + 1
X | 0 1 2 3 4 5

y I -1 1 [ I

(b) On the grid opposite, plot the points from your completed table and join them to form
a smooth curve.

(c) Use your graph to find an estimate for the minimum value of y.

(d) Use your graph to find estimates, to one decimal place, for the solutions of the
equation x> —=3x+1=0

(e) By drawing a suitable straight line on your grid, find estimates, to one decimal place,
for the solutions of the equation x> —4x +2 =10

(o) You meed o substitute the x values i the eqpotion guent fird the guales
B B B
0-3-Dl=b % Y e
w20 X2 D
=30l (903000l Ll
() Plot poirt and drow @ SMOOHR ORIVE
(c)The manioam vl for y inthe Iowect y-coondnale reched pthe wme
,,,,, g = L0
(4) You can_fivd the x-vales for  when u=0 o slbions. .
TR 1 T 3
() e B
.................................. £ o1 D opaghef y=-l ond find iweseckions.
_______________________ b T S 2 X T
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Question 2 continued
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Turn over for a spare grid if you need to redraw your graph.
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3 Hugh and Pau are planning to sell ice creams at a charity event.
They buy enough ingredients to make exactly 270 ice creams.

Hugh and Pau make vanilla flavour, strawberry flavour and chocolate flavour ice creams.
The numbers of vanilla flavour, strawberry flavour and chocolate flavour ice creams they
make are in the ratios 2 : 3 :[4

(a) Calculate the number of chocolate flavour ice creams they make.

Hugh and Pau buy all the ingredients for the 270 ice creams at a total cost of £64.80

They calculate the selling price of each ice cream so that if they sell all 270 ice creams,
they would make a profit of £1.20 on each ice cream.

(b) Calculate the percentage profit that Hugh and Pau would make if they sell all 270
ice creams at their calculated selling price.

. 8 _ .
At the charity event, Hugh and Pau sell = of the 270 ice creams [at their calculated
selling price. ?

They then sell the remainde of the ice creams athalf this selling price.

(c) Calculate the total profit, in pounds, that they make by selling all 270 ice creams.

,(o.\flo“.s}mm.“mhr,o'{.uh“,.}la.\lmﬁd,.iamm.,,am.md“m&ldwim ..... sole foctor
Fmdugm\ejadwm«de’fg\;mhrq;numsl{«;MsmMnmmandMscdehmi.wsay ..........................
................................................... EE T
__________________________________________________________________________________________________________ CMOALBIR ...
................................................................................................... S e SO
ﬁ30C ......... R Lo l?.l);),‘30 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pnswer: 120 chocolale i 0BMS

() You knows_fhat otk Hughand Puu spors was (1 b gpunead . find. the-blol. ryik ot ol o o pucentene
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Question 3 continued

Moo pofrt  Aaeesr

() Here you. have. t find e tviod poft made Jom Sulk priced ice creams separole o wolf-pricedoves.
Find grofit fom Sl priced iCeCRROMIS:
...... TA0RG R IO
_______ B0 1202 E2BB
Profit Soom bolf-priced tco creams:
Hm,.&sstu.m.h,..;md‘.m..u\gm\,..sellivg ,,,,, price oywhummm ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Original atimated grofit=_ 230x020 = 324
Plus, they  spent £64.30 on making the iR CPOAMS.
Total_revenue=_ 590 3= 8990
Revenue from each ice cream= 3888 =030= EIMY
Revenue from each ice cream ot balf price= \M%:2= £ORD
Cast of making eodn ice. cream = £050+ 230 0D
Pofit fom och ia cream of valf price= 032-0.% =f048

Now gou con colculake profit fom holf-piced e cms.
10 -M0= 2

RN Turn over
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Diagram NOT
accurately drawn

Figure 2

—> —> —
In Figure 2, OACB is a trapezium in which O4 = 6a, OB = 6b and BC = 3a
M is the point on AC such that AM : AC=1:3

(a) Find, in terms of a and b, simplifying your answer where possible,

() 4B (i) AC (i) AM

—> —
The point N is such that ON = uOM where u > 1 and such that BCN is a straight line.

%
(b) Find and simplify an expression, in terms of a and b, for ON.

Given that the area of AOAM is 12 cm?

(c) find the area, in cm?, of ANMC.
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Question 4 continued
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 DONOTWRTENTWSAREA

(Total for Question 4 is 10 marks)

A J
15

RO AR T Turm over »
P 6 0 7 9 5 A0 1 5 3 6




5 On the grid opposite, triangle B is the image of triangle 4 under a single transformation.

(a) Describe fully the single transformation.

Triangle B is transformed to triangle C under the transformation with matrix M where

(b) On the grid, draw and labelftjiangflré:d

Triangle C is transformed to ftriangle D under the transformation with matrix N where

(3
[ S B

(¢) On the grid, draw and label triangle D.

Triangle D is the image of triangle B under a single transformation.

(d) Describe fully this transformation.

) Triangle A is transformed to iriongle B by only ome tangformalinn.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA on ebgement,
________________________________________________________________________________________ of sle ko Yo

(o) Yo e do fake endh vertices on iriongle B and  wuiiply them wibhmalrix M.
. Role_for_wulipiging o Ax2 by & 2xd wambrioc: .

(r;‘\\) .......... . (:I3 ....... -:(_)‘ AAAAA ) ....... (j;?\)=(:; -r+(—)|) ...... (r;'O\)L—‘I)s(:l;lll))i(_)‘ut)“)
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Question 5 continued

=V

(Yo have to_usethe same wethod w qort b o fiod Aorgle O

..... 31\)_ ...... (.40 ). .. (3!)&1\2(3w+—|m ............ (3")(1)2(3l1)+"‘5’) .........................
(-\ °)K° {—mwom A 02T A« 002) A 0] 4. o)

Turn over for a spare grid if you need to redraw your triangles.
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Question 5 continued
Only use this grid if you need to redraw your triangles.
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(Total for Question 5 is 11 marks)
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6 All 35 students in class 11T were asked which of rugby (R), cricket (C) and football (F')
they like.

Of these 35 students

/14 like rugby 14-%-3-(x -4) =l -x
20 like cricket 20-4-2c-14)=13-x
12 like football 12 -2-3-% =
6 like both cricket and football ¢ -4 =
7 like both rugby and football -4 »
4 like all three sports
5 do not like any of rugby, cricket or football.

Let x be the number of students in class 11T who like both rugby and cricket.  -%

(a) Show all this information on the Venn diagram, giving the number of elements in
each appropriate subset, in terms of x where necessary.

(b) Find the value of x.

(c) Find
(1) n(R LU F)
(i) nRN[CuU F))
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Question 6 continued
£), (i).a(RuF).tefors dv the_number. of Sudedts who.play. either vogby or. football. o,
T & R L s N
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Question 6 continues on the next page.
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Question 6 continued
Some of the 14 students in class 11T, who like rugby, play for a rugby club team.

The incomplete probability tree diagram gives information about these 14 students.

plays for a club team

mulkiply across W\t'ies

boy

does not play for a club team

plays for a club team

girl

does not play for a club team

(d) Complete the probability tree diagram.

A student who likes rugby in class 11T is to be chosen at random.

(e) Find the probability that this student plays rugby for a club team.

18)The_ Gractions on each branch hove toddfo A

P 6 0 7 9 5 A0 2 2 3 6
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Question 6 continued

DO NOT WRITE IN THIS AREA

DONOTWRITEINTHIS AREA

 DONOTWRTENTWSAREA

(Total for Question 6 is 11 marks)
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Diagram NOT
accurately drawn

Figure 3

In Figure 3, ABCD is a circle, centre O.

EA is the tangent to the circle at 4.
ECF is the tangent to the circle at C.
EDO is a straight line.

LOEC =27° ZBCF = 59° EC=12cm
(a) Explain why ZOCE = 90°

(b) Calculate the area, in cm? to 3 significant figures, of AOEC.
(c) Giving reasons, calculate the size, in degrees, of ZABC.
(d) Calculate the size, in degrees, of ZADC.

(e) Calculate the size, in degrees, of ZBAO.

Toe ongle.. between. o todiS.and tamgent S A0,
(0) Yo con Jinc fhe Arek of 0. MANGR MSII |
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Question 7 continued

Yoa com use SHC™HT'R o find b Since you have the ongle ond ofjacent  lengthyou tan §ind. haporenuse length
using . CosD= ocjoreit = hypoeRUSR.
Y 1 ) £
......................................................................................... H=E|0%'ﬂ*)
1 1 1< 1 DS 130" """ N S
................................................................................... Lz,“b"mc
............................................................................. Pr(0n (BMA N xsinC) = SoGSE-
........................................................................................................................................... alded
(c) Since . DOEC and NORE are comgruent, the nust hawe. eqpal angles. So, LAE and LCOE wlk beeguel
Beges in adriongle odd b 180T,
.................................................... LOOE+23+90=480
.................................................................... LOE= O
LROC= LROE + LOOB
L= 0t e
........... S L
The angle ot the_ circumberence is Wf Yo ongle ot the cmtre.
_______________________________________________________ LAOCX %2 LRBO.
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Question 7 continued

DO NOT WRITE IN THIS AREA

DONOTWRITEINTHIS AREA

 DONOTWRTENTWSAREA

(Total for Question 7 is 14 marks)
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8 Solve the simultaneous equations

22+y*=6
x—2y=3
Show clear algebraic working.
Yumist sove s simabtaneous equation 'y subskibwbion.
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WRITE IN THIS AREA

DO NOT

DO NOTWRITEIN THIS AREA

DONOTWRITEINTHIS AREA

Question 8 continued
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(Total for Question 8 is 6 marks)
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Figure 4

Figure 4 shows a histogram that gives information about the time, in minutes, each of
440 people spent in a supermarket.

Two people are chosen at random from the 440 people.

Calculate an estimate, to 3 significant figures, for the probability that both of these people
spent more than 45 minutes in the supermarket.

.

C))
The fiest. thing you need o do here is {0 find the frequency densiy. ...
Total nuwber of Suly shoded 525 squaves= B)
Tokl_oumberof_ partly.shaded 65 spuaves= 68+ 2(8)
e
Totalapotes = Bl =M

Aea o ench Sapare = s M

Sivce we. brow Hhet wch cyore s, 0 base wal 5, you con fiod e beight vale. by working  backusards
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Question 9 continued
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(Total for Question 9 is 5 marks)
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10

2xcm

2xcm

Figure 5

E\

Diagram NOT
accurately drawn

Figure 5 shows a cuboid with width 2x cm, height 2xcm and length ycm.

Given that the total surface area of the cuboid is 240 cm?

(a) show that

Xt +xy -

30=0

(b) Using calculus, calculate the exact value of x for which the volume of the cuboid is

a maximum.
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Question 10 continued

Rearrange . axpression for S to weke g fhe subject.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA u’?ﬁ*x&:miow

*30(, D+3o AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
______________________________________________________________________________________________ Xexy =30
_;ﬂ- C D_:ﬂ.
AN - ST | E T st
= C) -+ |ex
ERY

Suostitute Y im0 oxpression for wlwwe.
4:‘(30::‘ )=L12£—_tt:,: AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
b 9 oL
e Eabeene®
Oifferentiote oxpression forvolume.

P 6 0 7 9 5 A0 3 3 3 6

33

Turn over
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11 The three functions, f, g and h, are defined as
fix —x*+3x—4
g:x— 2x+3

X

h:x—
3x — 25

(a) Write down the value of x that must be excluded from any domain of h.
(b) Find f(6)

(c) Solve the equation h(x) =7

(d) Find hg(4)

(e) Express the inverse function h™! in the form h™' : x — ...

(f) Solve the equation fg(x) =0

(0T wolue of . that must be._exchided st wiue fhol makes the denominale ol ta 0 since. o dereminator of D will give

(6o find JI6), you_need to substihte x=Cindo the equaklan [(:). . . . ..

_______ JUO0m (0050 BUODat

P 6 0 7 9 5 A0 3 4 3 6
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