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Mathematics A Paper 3H Higher Tier Thursday 26 May 2016 - Morning Time: 2 hours



Paper Reference



4MA0/3H KMA0/3H



You must have:



Total Marks



Ruler graduated in centimetres and millimetres, protractor, compasses, pen, HS pencil, eraser, calculator. Tracing paper may be used.



Instructions • •



Use black ink or ball-point pen. Fill in the boxes at the top of this page with your name, centre number and candidate number. • Answer all questions. • Without sufficient working, correct answers may be awarded no marks. • Answer the questions in the spaces provided



- there may be more space than you need. • •



Calculators may be used. You must NOT write anything on the formulae page. Anything you write on the formulae page will gain NO credit.



Information • The total mark for this paper is 100. • The marks for each question are shown in brackets - use this as a guide as to how much time to spend on each question.



Advice • •



Read each question carefully before you start to answer it. Check your answers if you have time at the end.



Turn over



P45841A 0 20 16 Pearson Education Ltd.



1/1/1/1/1/



III I



II IIP 4 III5 8 4 111111111111111 1 A01 24



PEARSON



-



International GCSE MATHEMATICS FORMULAE SHEET - HIGHER TIER Pythagoras' Theorem C



f nr 3



Volume of cone= t nr 2h



Volume of sphere =



Curved surface area of cone = nrl



Surface area of sphere= 4nr



b



2



i\lh



a



m



,· ~l



a2+ b2= c2



opp



adj = hyp X COS 8 Opp = hyp X Sill 8 opp = adj x tan 8



1n any triangle ABC



C or



A /\B



sine = opp hyp d'



cose =~



C



hyp



a b C Sine rule: - - = - - = - sin A sin B sin C



tan8=opp adj



Cosine rule: a 2 =b2 + c 2 - 2bc cos A Area of triangle =



f ab sin C



x length Area of a trapezium = f (a + b)h Circumference of circ le = 2nr Area of circle = nr 2



r 2



Volume of cy linder = nr h h



. . ----- .



-



2



Curved surface area of cy linder= 2nrh



The Quadratic Eq uati on The so luti ons of ax 2 + bx+ c = 0, where a -::f. 0, are given by



x=



-b ± -/b 2 -4ac
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Answer ALL TWENTY TWO questions. Write your answers in the spaces provided. You must write down all the stages in your working.



1



Here are the ingredients needed to make 12 muffins.



t:



a:



3



Ingredients to make 12 muffins



z



300 g flour



0



150 g sugar



... 0



·o



250ml milk I 00 g butter 2 eggs Sarah makes 60 muffins. (a) Work out how much sugar she uses .



-



z



g



James makes some muffins. He uses 625 ml of milk . (b) How many muffins did he make?



3o (Total for Question 1 is 4 marks)



3
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2



a = C



-5



= -2



(a) Work out the value of



2a 2 + 6c



There are 4 pens in a small box of pens. There are IO pens in a large box of pens. Ami buys x sma ll boxes of pens and y large boxes of pens. She buys a total of T pens. (b) Write down a formula for Tin terms of x and y.



(Total for Question 2 is 5 marks)



-
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The table shows information about the number of visits each of 40 adults made to the gym last week. Number of visits to the gym



Frequency



0



4



F'>



3



6 3



UJ



t:



2



12



24



~



3



5



1s



z



4



8



32..



0 Q



5



5



"c>



6



2



12.



7



I



-=r



0



I



4o



I



Work out the mean of the number ot v1s1ts to the gy 111.



11g



'



(Total for Question 3 is 3 marks) 4



= {2, 4, 6, 8, I 0, 12, 14} B= {I, 3, 5, 7, 9, 11, 13} C= {3, 6, 9, 12}



A



(a) List the members of the set (i) A n C



(i.i) Au C



(b) Exp lain why An B = 0



f1e ... bus o FA



.n. tvc."'



&- If t,..hu; ., F f3 "'re odd (Total for Question 4 is 3 marks) 5
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On the grid, draw the graph of y = 3x - 5 for values of x from -2 to 3



y



6



5 4



3 2



1 -2



- I



0



4



X



- I



-2 -3



-8



-9 - 10 -11



- 12 (Total for Question 5 is 4 marks)
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(a) Show that



3



2



13



-+ - = 10 15 30



2Jo



+



b z 0 0



(b) Show that



5



1



1



2 - +1 - =2 8 6 4



(Total for Question 6 is 5 marks)
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(a) Factorise



3y 2 + 2y



(x - 9)(x + 2)



(b) Ex pand and s implify



(c) (i) Solve



6k + 5 < 20



ti<< 15



(-:-6)



/((2,>



t


(d) Simplify fully



+>


-



.



8
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r o~_P_ _~ B



8



A ~_ _



Diag ram NOT accurate ly drawn



13.4 cm



53 ° C Work out the length of AB. Give your answer correct to I decimal place.



~5 :: Afs ~ Ag~ r~.4- ~1)\0



6,~



,4g ~ 101 fe,~



ft,,~ . .



cm



(Total for Question 8 is 3 marks)
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9



Bhavin, Max and Imran share 6000 rupees in the ratios 2 : 3 : 7 Tmran then gives



i



5



of his share of the money to Bhavin.



What percentage of the 6000 rupees does Bhavin now have? Give your answer correct to the nearest who le number.



/1 1 3 1.,.,,./A.111~



1



~h-.a...:::: 1-)(./ooo= 3{e,o 1'2,



.1 o f ~ ... ~ ~



~~rr.. ~



-1-x 3?oo~ Z1oo $



(3A-.vn.i ~ !,h,..tt. ~ 2>'booo ::.



gh,.1/n. ~



n.1.,v



1000



1'l jL.~ ~ 1()oo + z1 oo == 3100



~ x 100.: ~1.&f~s2% I ooo I'



x



.. %



(Total for Question 9 is 5 mar~



-
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10 The diagram shows a circle inside a rectangle. Diagram NOT accurately drawn



2.5 cm



7.6 cm



13.8 cm Work out the area of the shaded regio n. Give your answer correct to 3 s ignificant figures . o



F~h"LJ



r, ::: (r~.


Ar," oF,((.(..,,'j It. -AttA . f:.e ,,, ~ 7.1) -



(r,(2.5/)



:: q,~,245 ~






cm 2



(Total for Question 10 is 3 marks)
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11 The frequency table shows information about the weights of 80 adu lts.



Weight (w kg) 40 < w



~



50



0 0



Frequency



Z ·"



4



~



50 < w



~



60



7



~ . ;a



60 < w



~



70



21



70 < w



~



80



21



-z



80 < w



~



90



18



iii



90 < w



~



100



7



i)>



100 < w



~



110



2



~



!Tl



""I



:c



)>



(a) Complete the cumulative frequency table.



Weight (w kg)



Cumulative frequency



40 < w ~ 50 40 < w



~



60



40 < w



~



70



40 < w



~



80



40 < w



~



90



40 < w



~



100



40 < w



~



110



y



)



-



12
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(b) On the grid , draw a cumulative frequency graph for your tab le.



80 70



64 @ Cumulative frequency 50



',·



40



30



@------ 10



o~ :;;__-------f-----'------+-+-----------+ 40 ·



50



60



6~



110



100



70



(c) Use your graph to find an estimate for the nl1mber of adults with weight more than 85 kg.



'bo-64 ',



. . . . . . 16 . .



X



( d) Use your graph to find an estimate for the interquartile range of the weights of the adults.



'



LO



i~go "2o ~ tC~



U.Q



t



JlZo:.



bo ->



g;-t~ =-fiil



~;~



11



kg



(Total for Question 11 is 7 marks)
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12 Solve the simultaneous equations



'f.1..



4x +Sy= 13 3x - 2y = 2 7



;IS



Show clear algebraic working.



. 4x ..-1~; 26 @gt -0~13) Z~x = 161



;.23



fi = il 4(1-) +£:1 ::13 2 i -t lj =13, ~j ~ -15



~






::-3J



3c:;)-7(-3):. 21-



x=



?



y =



-3



(Total for Question 12 is 4 marks)



-
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13 The straight line L passes through the points (- 2, 3) and (6, 9) Find an equation of the line that is parallel to Land passes through the point (5 , -1) Give your answer in the form ax + by = c where a, b and c are integers.



"':: ~-3 = }?_ ~ .J_ 6,(.:/.) & 4



·. · tN.J :.



f -.,;,/k r



Nt-



~ .. """-



_,titJ



(


+



j;.,...,>i+C. '.



~



: t )( r



C.



( (



-1)



-1 =- 1.(~) +c 4



-1 -; C:



.!i -I-(, 4



:21 ~



(If. 4)



~: 3.-)l -1'.



4- ~ 4j=-3x -13



{f 3 :: 3)( -4j 1



6\::)



b-: · ~



C



::1,



(Total for Question 13 is 5 marks)
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14 A pa1ticle is moving along a straight line. The fixed point O lies on this li ne. The displacement of the particle from Oat time t seconds is s metres where



s = 2t3 - I 2t2 + 7 t (a) Find an expression for the velocity, v mis, of the particle at time I seconds.



v=



bf 2-24--f+'}



(b) Find the time at which the acceleration of the partic le is instantaneously zero.



12+-24-:0 12+- -:14



r[&z~ y '",



seconds



;



X



(Total for Question 14 is 4 marks)



~
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,,,·:i/ ;1



;I )


"'~ ~



-
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15 The diagram shows two mathematically similar vases, A and B .



Diagram NOT accurately drawn



a: ~



0



z



g



B



A



Vase A has a surface area of 120 cm 2 Vase B has a surface area of 750 cm =' and a volume of 1600 cm 3 Work out the volume of vase A.



cm 3 (Total for Question 15 is 3 marks)



' 17
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16 ABCDEFGH is a cuboid.



D-~-------__,,A C,,__----'--------.....c..__.,B ,,. I I I I



Diagram NOT accurately drawn



8 cm



/ ,------------------ F / // ,,.. 5 cm



- --



£1 /



H



--



17 cm



G



The cuboid has length I 7 cm width 5 cm height 8 cm Work out the size of the angle that AH makes with the plane EFGH. Give your answer correct to I decimal place .



f



~



[;::]~c~



H



rfc""



Q ,~ ~



~



:.0-



G



:::. .m



'



,..,.a:.



4



.ffi >



g'CINI



:0



-~ ,:.



H



JTt4-



F /



.o Q



a.... i r1f



l



i.......



. fl\



24,3 (Total for Question 16 is 4 marks)



-
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'X)



>·



,-
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( 17 The diagram shows a trapezium.



x +6



Diagram NOT accurate ly drawn



x- 1



3x- 4



All measurements on the diagram are in centimetres. The area of the trapezium is 119 cm 2 (i) Show that



2x2 -



X -



120 = 0



Ar~;. {:)( Cb,i-1,z.)i( h ff~ :: {:.( Cx +/; t 31(-4) )( ( )(.-V



n~ ::



1



11~::



(2)(+1)(x-1)



1? ~ -:.



2/2-· x' -1



)l (



4-x



4-



2) ex -1)



~0.£0 (ii) Find the value of x . Show your working clearly.



2x'2._ x - 1{ o =-



0



(Z/C. +-1~)(x - 'is }=o



g



/\



(Total for Question 17 is 6 marks) 19



I_
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18 Make t the subject of the formula



rr~~ t



0



+



1



t-3



1"1(+-3):-11-1



""+- 3,.., =++ 1 ,,.,+-1 -=



1+jr,



..J.(,,...-1)-; ?+-3,-.,



e~ ~~u



(Total fo r Question 18 is 4 marks)



-
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Diagram NOT accurately drawn







w



u::



.


~ t: a; ~



·o



B



2



8



A , B, C and Dare points on a circle, centre 0. Angle DAB= 75 ° Angle DBC = 27° Work out the size of angle ODC.



L DoB L. 00/3::



L DcB:: j_ lDg-;,



:=



1~o



0 -;,



4.,.f./it{ A~{L



1'iJo-1~o~::: 1~" 2-



1go-1s == 1o~. -5J l_1clic Q~J 1~ -1"5-Z?-:: ~go



:. LWl ~ g4 4-g :::/6 3° (



0



(Total for Question 19 is 4 marks)
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20 A metal cube has sides of length 4.5 cm , correct to the nearest 0.5 cm . The cube is melted down and the metal is used to make small spheres. Each sphere has a radius of3mm , correct to the nearest millimetre. Work out the greatest number of spheres that could be made from the metal. Show your working clearly.



f )/~Lu or4,lr.uo:;



1' Vot~~ .~{01~



l Vol"'°'(



.F~,k



- {4?f.~>3



f TT(2/,)'



:: 1t'31. t "f ~ 16~1 "rhut~



(Total for Question 20 is 5 marks)



-



/
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21 There are 9 counters in a bag. There is a number on each counter.



Kai takes at random 3 counters from the bag. He adds together the numbers on the 3 counters to get his Total. Work out the probability that his Total is 6



(21Z12)



1-[ (?, z, 5) +{?, '$, -z) +rz, 1, 5) .,_ rz, s, 1)



+



r~, 1, z) ,_ (3,z,(]



(f~~ )(})+[(~xf>


- --]



(Total for Question 21 is 5 marks)
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22 The diagram shows a pentagon. Diagram NOT accurate ly drawn



8 ~



-(



ri



!



rti



z



g &Tl



I



2!



Work out the area of the pentagon. Give your answer correct to 3 significant figures .



.L@,,@



t>..1.



= h'1.+ c. -z. _2bc. G:lsA



~1. -:



9..1. =c,.



1}\.1?2- 2.{g)(1'2) 2.£t6l ...



1



c,~ D~



= 16.o~c.t"\



Ar,":: .1-t€,.12"M;\ 1o~ t,



:: 46. ~6 -z... ArtA ~~== .92.12,r-t l.,.,



,z..



(_



A



Ing}



TOTAL FOR PAPER IS 100 MARKS
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