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Formulae
AS Level Mathematics A (H230)

Binomial series

a+b)'=d"+"C,a" 'b+"C,a" *b*+...+"C a" b +...+D" neN),
1 2 r

where "C = C :<n>:n—!
ronr o Ar r!(n—r)!

Differentiation from first principles

f’(x) _ %£0f<x+ hh) - f(x)

Standard deviation

—\2 —\2
VI e o T B

The binomial distribution

If X~ B(n, p) then P(X =x)= ( >px(1 —p)""", Mean of X is np, Variance of Xis np(1 —p)

Kinematics

v=u-+tat

S = ut+ %at2

s = %(u +v)t
2

v2 = u®+2as

12
s = vt 2at
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Section A: Pure Mathematics
Answer all the questions.

1 In this question you must show detailed reasoning.

(i) Express 37 in the form av'b, where a is an integer and b is a prime number. 2]
) K 3+ 3
= 3+37 = 3 = 3 = 3 x{3=273:= olx
a —_
Whee 0= 27 ond b= 3.
(ii) Express 1\_/5\/5 in the form ¢ + dV'e, where ¢ and d are integers and e is a prime number. [3]
Vi)
l—a: LN l'l-ﬁ = ﬁ+& = —&—& = C-I—O\E
1-{ad_ 1+0a -
!\"/ whee C=-a ,d=-1 and e-2
(l-l_&) (]+\f§) = l-a ==
2]

2 (i) Theequation x*+3x+k=0 has repeated roots. Find the value of the constant £.

Repe.o}d Roots => bi-l-lo.c =0

X +3x+Kz0 =5 ozl bz3 and C:k

=) b'l- hoc = 0 => (3)1- L(1)(k) =0

q
=) q-‘-lK =0 =D k = v

(ii) Solve the inequality 6-+x—x* > 0. 2]

2 R
6+ x-Xx>0¢%¢%> X-X-6co
S X< vak Xc-aA

(x-3)(x+a) 20
=5 —&(_x_<3
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3 (i) Solve the equation sin’6 = 0.25 for 0° < 6 < 360°.

3]
2 “ ~
Sin® = 0.35 2&,.“ Rost w?_S [ A frwe
S‘m@ = *0.9 \>T Q'J -de
Q= Sin'(0S5) = 30°
=) fv +05 ,0:=30° and 0= I80-30:= I50°
= fov -05, 0= 1%0+30 = 210° ond 0= 3V°
=) 0:=30%° 0:150°, @= 2A0° and 0= 330°
(ii) In this question you must show detailed reasoning.
Solve the equation tan 3¢ = /3 for 0° < ¢ < 90°. 3]

tm(S ¢) = 2

3¢ = fon (3)
3¢ = €O
$ = AQ

=y 6= 20" and b= 150+20 = 200° bat oo 2(0° 90°)

=Y erclude Qo0

Ahen

Soludions Wil cocwv  every 60° which means GO+ 320 =o',

=) Qur Sdubions in 0° s &g 90°

ar &= 20° and ¢=§'_0°

—— —
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4 (i) Itisgiventhat y=x*+3x.

L2

(a) Find 2]

% = Qx+3 bt\) di@enn‘\-l‘c“na.

(b) Find the values of x for which y is increasing. [2]

Ahe values of x for whith y 1o increading

Occ wh > o.
w en %

=> dr+320 => X> -3
a

(i) Find f (3—4+/x)dx. [5]

We. in*earo.be. each ferm individuadly bt  do Hhis we
Note that  Wx s cquivdant o l-t)t.‘n-
Mmuitigh, by % ® equivalant fo  lwiing by

=) j3-hx"z dr = Bx-hxnd +C= Bx-Bxec
3 3

—

5  Nis an integer that is not divisible by 3. Prove that N? is of the form 3p+ 1, where p is an integer. [5]

Sine N i3 not divizibk by 3, ue Can leb N= 3k+)  wher
K % an nteger.
Ahen N* = (3K+|)1'= P+ 6K+ ).
W on F).c’ror-‘bt this aos f[elows :
I e oK+ ) = 3(3K’17.x) *1 = 3p+l , nher p- 3K 2k,

whith i3 an inleger.



6  Sketch the following curves.

M y=2

We Kknow thot fcv Xzo, R

Rxpression 13 undefined , heace
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we haw horizonfal asympholes ot v=0

and Verfical asynptotes aob X=o0,

T 14 —i2 =10

() y=x'—6x*+9%

Fad % foots: 8= x (3% 6x+9) = X (x-3)x-3) => X=0 ond x=a.

Find y Moots : X=0 =) V=0
z) (3.0) and (o.0) oe punds the
Curve  Passes ‘H’Vouﬂh.
i‘é. . 3 -lx+i=o0
dx

=> x-hysd=o0
=) (x-3)(x-) =0

(\u“')

L—/ -4 -3 -2 -1
= /fum:ua ot o 2= |

=> (Lk) and Hhis wil be

O Moaximum Dince

d
d.l."

* -] =-3 <o

2]

5]
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OABC is a parallelogram with OA=aand OC =c. P is the midpoint of 4C.

.---—_)___’_-

(i) Find the following in terms of a and ¢, simplifying your answers.

(@ 4AC 1]

—

(b) op 2]

—? -
b) “OP = a+AC = as

. 1)
a —

(g}
r’ls'v

.. -
K divide l”b & dine P is the midpoink of AC .
(ii) Hence prove that the diagonals of a parallelogram bisect one another. (4]

A diogenats o He Paculelogom wit be AC omd OB = A0
=) AC=C-o and a6p = 6?5’ as+c

Anen W con Suy  Hhab P s ¥ midpint of OB and Since
W alradyy Unew P i He midpeint of AC . we  Conclude

H\t diaaonals bisect one oncHhev.
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8 In this question you must show detailed reasoning.

2
of the circle in the form x? +y2 +ax+by+c =0, where a, b and c are constants. [6]

The lines y = %x and y =—lx are tangents to a circle at (2, 1) and (=2, 1) respectively. Find the equation

/(hQ. line odjacents e V> 3x ond Yz-%x will an.s \-hvouch e

Center & Hr  Circk.

/.::..‘ ,dobed lines are adjucent fo  tongent lines 5o lels
SN
\\ GML e  equalion Fev (a.l) Ocjocent lompent link 08 43
e W)
S, Oovdinales will b the  Center of owr circle.

We Wnoww Hhe gradiet wil be-"yz = -2

=) ¥-1=-% (x-2) => Y= Ax+§
=) Y intercept i3 5 ond owr Cente wit o (0,5).

/{hu\ e ladins wil be r= 81+h1= Jae
I} A
052 =25

“ 5
=) equalion of Circle (x-o) > (8 - S) = 20 ond W panding Dives
= xm-b:,‘.--lo% +5 =0

o b:=-10,C=6. in I F:wa xi+‘a"+ o.x.+bs+c.=0-




Section B: Statistics
Answer all the questions.

9

Jo is investigating the popularity of a certain band amongst students at her school. She decides to survey a
sample of 100 students.

(i) State an advantage of using a stratified sample rather than a simple random sample.

[1]
Re.coul thot Shokfied So,mpllna involes  the  divizien o‘f a

fopulakien into Smodlev  Grougs ond then  Yandew Sampes
are  taken Propwhionatly frm each Smauer  Greup.

An odvantoge o this is that F uses W tignb/weect
fropovtion of  Dludewts ., Whidh  frevents Samplng teo  many

Students  Jrom o Certain year  group-

(ii) Explain whether it would be reasonable for Jo to use her results to draw conclusions about all students
in the UK. 1]

Ahis Somple i3 Nob repewenttive of the Whole UK Since

te Sohol may R bioxd fuvams the  basd/ bype of music ede.

10 The probability distribution of a random variable X is given in the table.

x 0 2 4 6
P(X=x) % 156 ol

(i) Find the value of p. [2]

34+58 4 =] =) Sp=1-%
?4-_@.» pre | [
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(ii) Two values of X are chosen at random. Find the probability that the product of these values is 0.  [3]

Ao product of Values Wil equot O When ok least o % -o.
We can C'mo!. Hois bs Squa.vmb (\m. Squmr. Snee two velues are

Chosen) | mius R Sum of  Prbobides.

2

S ko _
=) " (-I-G—+Té_+‘|—6-) -

’lmlo&
r|-o

11  The probability that Janice sees a kingfisher on any particular day is 0.3. She notes the number, X, of days in
a week on which she sees a kingfisher.

(i) State one necessary condition for X to have a binomial distribution. [1]

« Ane prbabilh, of Buccess i Constant, ie. each day the
P'Obab'clﬂy °f &ma o “maﬂohu femains He Some.

* Bach bme R om b Subcomes , Seeing o kingfirshey (Success)

o Not Seeing o King rehes (faslun).

Assume now that X has a binomial distribution.

(ii) Find the probability that, in a week, Janice sees a kingfisher on exactly 2 days. [1]

| week = 7 days : X~ B(7,0.3)

=) N=7F, P03 and x:=4.
5

= P(R=23)= (3)(0-3)1 (-03) = C.3)76s..

P(x-9)- 0-318 (3 3y By)
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Each week Janice notes the number of days on which she sees a kingfisher.

(iii) Find the probability that Janice sees a kingfisher on exactly 2 days in a week during at least 4 of 6
randomly chosen weeks. 131

Az Wil be F:wml by using ow  Probabilit, from fork i
3 A~B(6,0.313) and P(X% k) with N=6, %=k and p= o.218

=) Probabiliky P(x3h) = P(x=h) + P(x=5) + P (x: ¢)

(ﬁ)ﬂo.m)“ (I-o.318) + (g)\o-i‘ﬂ“)s (1-0318) *(2)@‘3"*)6 (1-0.319)°

0.0#34ks B'253 + 0.0133 067 2633 + 1.03klook3zx10™>

=2 P (xyu)

0.0357 (3 519 Ryg)

12 It is known that 20% of plants of a certain type suffer from a fungal disease, when grown under normal
conditions. Some plants of this type are grown using a new method. A random sample of 250 of these plants
is chosen, and it is found that 36 suffer from the disease. Test, at the 2% significance level, whether there is
evidence that the new method reduces the proportion of plants which suffer from the disease. [7]

let R be the rondom Varioble which denoles the Number .S,\
dikased plants, then X~ B(250,0.2), vth x: %.

We wonk to lest: Ho:p=0.2 vs. W:0.a<o0.a

Mhen P(R<36) = 0.0139  fom Dimomial dishibublon on  Golculakor.
We o kshnﬁ at 0.0 (27) and O.c25 0.013

Which  means thal we Dhowld Feject Mo and Wwe onclude that
oo i oidene that  the new method reduces M prgorien  of

diveased planhs.
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13 The radar diagrams illustrate some population figures from the 2011 census results.

Liverpool Rutland
1
150000
100000
6 2
5000
5 3
4

Each radius represents an age group, as follows:

Radius 1 2 3 4 5 6

Age
group

0-17 18-29 30-44 45-59 60-74 75+

The distance of each dot from the centre represents the number of people in the relevant age group.

(i) The scales on the two diagrams are different. State an advantage and a disadvantage of using different
scales in order to make comparisons between the ages of people in these two Local Authorities.  [2]

* Rduantage. hu.uins different Scoles Will Mowe it eamiew fo Sen/ identify

diffenst  oge groups/ diokibubion of ages in each fopulakion W each
IOcal, aukheridy  Ores / dia.smm-

’ Dbu\vlml-.uo-'- Tow  cannot dircy Gmpare  the Twe  disgrams ond  Hheiv

Valued  ince H"b do mot hawe e  Jume  Scale.

(ii) Approximately how many people aged 45 to 59 were there in Liverpool? 1]

s oge ghup has fadis b, ek we G R dd les oo e

h which 3 loo,oo0 thus We Can Saxy Oppforimaiely 90, 0o  People.
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(iii) State the main two differences between the age profiles of the two Local Authorities. [2]

Aowe  Podius | (o-l'* oge 3mp) ,Rulland has o Hgbey Proporkien. of pPeople in this
gt Group because. RwHands dot 73 ‘:.,wny Uiy Ftbm he cente Hon
l"hai o? L'nkllpbvl,.

/fhw,uSinS R Same rea.son;n%, l.iw.vp.»l has o Smeulev ProporHon of  Pesple  in
o grup 6074 Compared o Rubland.

(iv) James makes the following claim.

“Assuming that there are no significant movements of population either into or out of the two regions,
the 2021 census results are likely to show an increase in the number of children in Liverpool and a
decrease in the number of children in Rutland.”

Use the radar diagrams to give a justification for this claim. 2]

q'wp a (8- ) s Pro por Honatlty ('m}l“ in Liverpe! ond  Hese people o most likey to
o buh‘e,s hodween Qotl- do2t , Which mMeans M«oi—b will  be ( pl‘bporh'ma.dg) mor
Childven / babies by %oal.

END OF QUESTION PAPER

© OCR 2018 H230/01 Jun18
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