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Formulae AS Level Mathematics B (MEI) (H630)
Binomial series
(a+b)"=d"+"C,d"'b+"C,d" b +..+"C a" b +... +b" (neN),

where "C = C :<n>:n—!
ronTr e Pl (n—r)!

nn—1) , - nn—1)...(n—r+1) ,

(14+x)"=1+nx+ T o x .. (x| <1, neR)
Differentiation from first principles
oo fx ) —f(x)
)= =
Sample variance
>x )
s% = ﬁSxx where §_ = 2(x, ) fo - % = Zx? —nx’

Standard deviation, s = v variance

The binomial distribution
If X~ B(n, p) then P(X=1r) ="C p"q""" where g = 1 —p
Mean of X is np

Kinematics

Motion in a straight line
v =u+at

S =ut+ %al2

s = %(u—l—v)t
v: = u?+2as

1
S =vi— —at2
2
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1

1 Solve the equation 4x 2 = 7, giving your answer as a fraction in its lowest terms. [3]
(]
~7h “
U x B saly = =
Ix
- _ut L le c.x - 16
— u={x = x- u == =

-
A
~
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l-f
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2 Fig. 2 shows a triangle with one angle of 117° given. The lengths are given in centimetres.

Fig. 2

Calculate the area of the triangle, giving your answer correct to 3 significant figures. 2]
Area = V2 ab SinC 2
= /(W) Yen () =43 8I63 ... = 4g 9 cm C2sp)

e e ——
e ———
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Without using a calculator, prove that 3v2 > 2/3

O 2V2 = [77.2 - Jaxz-{w
@zfs =[xz -loxz -Gz
e >3 - 282> 28
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4  The equation of a circle is x> +y +8x—6y—39 =0.
(a) Find the coordinates of the centre of the circle. (2]

(b) Find the radius of the circle. (1]

a) (x"n—Sﬁ\ 1—(:17'— G'j) —39:0
l‘( ‘I"1)2_H1+(3_3)1_(.g)2_3q:0 —» cenye = (—\1, 3)
by (x+ ‘*)‘-'6»((1 -3y-9-39:0
(x r ‘1\7'1-(3—3)2-28 -39 =0'9(;|‘¢)1+(3—3)1= 6 > ag(‘_o)?:f (:rb)z:(?
CM=(" g c=%¥
(= -a\l + (U—\oslz (2 ®Ane %U\“Q\ equUaTion of a Grc\e
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Each day John either cycles to work or goes on the bus.

e [f it is raining when John is ready to set off for work, the probability that he cycles to work is
0.4.

e Ifit is not raining when John is ready to set off for work, the probability that he cycles to work
is 0.9.

e The probability that it is raining when he is ready to set off for work is 0.2.

You should assume that days on which it rains occur randomly and independently.

(a) Draw a tree diagram to show the possible outcomes and their associated probabilities. [3]
(b) Calculate the probability that, on a randomly chosen day, John cycles to work. [3]
John works 5 days each week.

(¢) Calculate the probability that he cycles to work every day in a randomly chosen working
week. 2]

CXCLE
3 o=

_’MS

cXeLe

gus

by p (CjC\ﬂS) - (\’(0.3 x ?Cc.)\ + (P(NR) x ?CC33

= (02x0%) +(0%x=x 09) O 0% * O 32

SHgEE

C) Re wio(us 8 days:

<
P(cjc\qs evady cioy) = (0R) = 0.832768 x 0.322 (3s¢)
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6 The large data set gives information about life expectancy at birth for males and females in
different London boroughs. Fig. 6.1 shows summary statistics for female life expectancy at birth
for the years 2012-2014. Fig. 6.2 shows summary statistics for male life expectancy at birth for the
years 2012-2014.

Female Life Expectancy at Birth

32

- 1.1563

26954

- 82.1

Fig. 6.1

Male Life Expectancy at Birth

32
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(a) Use the information in Fig. 6.1 and Fig. 6.2 to draw two box plots. Draw one box plot for
female life expectancy at birth in London boroughs and one box plot for male life expectancy

at birth in London boroughs. [5]
femalo lge expectany in @ wdion Q3 MO
€z geS g g -9 g6-%
Mmall e exectan
M @, Mmadien O3 MO
I3- 6 I Q01S |i-(S g2 2.
(b) Compare and contrast the distribution of male life expectancy at birth with the distribution of
female life expectancy at birth in London boroughs in 2012-2014, (2]

@ Q- -2¢ & &M -\—V\&MQQV\QM o\\m(cogz MOl \le LKQRQ‘chCJj
'S lowre [ oo tine Overaqg  Cemola Ure 20 gecroncy

@ The (naguarha vomog Of an (211 R=-A9 = 2.19) s
1092y Hucn e "ﬂucq\w(ﬁm ronNog Cos WASMAa O
(Qw-q,gg.qg = |.\1$) , €0 tna\e G\-e &X?Qc*cmo\s A

Mo yonrabla .
Lorraine, who lives in Lancashire, says she wishes her daughter (who was born in 2013) had
been born in the London borough of Barnet, because her daughter would have had a higher life

expectancy.

(¢) Give two reasons why there is no evidence in the large data set to support Lorraine’s comment.
Tt IS no aaia (of Lapcaushine 10 compoare to. 2]
The cate St dosnt Altny Sndw e Wit expacronty for ons

(d) Use the mean and standard deviation for the summary statistics given in Fig. 6.1 and Fig. 6.2 person
to show that there is at least one outlier in each set. (2]
femole lige expecrancy male life exprarancy:
gu-2313 + (2 x |-1863) = ®6-Su3 80. 2guy + (2 x |-vzqv) = 831432
QY- 2313 - (2 < 1-1S63) = 8- 91832 RO - 2@ - (2 x 1-M294) = 11 .M2S6
6.1 > R6.S42F - ouwer 83-3 > R .1u22 - ousvar
(max pownty [ mox Point)

A
T~ FolMULAT MRONE (3xs.a) <
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The scatter diagram in Fig. 6.3 shows male life expectancy at birth plotted against female life
expectancy at birth for London boroughs in 2012-14. The outliers have been removed.

Male life expectancy at birth against female life expectancy at birth

Male life expectancy at birth

(e)

84.0 ¢
83.0
82.0 4
81.0
80.0 -
79.0 4
78.0

77.0 : ; ; ; i
81.0 8.0 830 840 850 86.0 870
Female life expectancy at birth

Fig. 6.3
Describe the association between male life expectancy at birth and female life expectancy at
birth in London boroughs in 2012-14. (2]

TWLRL & o posIFfiNe COCARIQHON BRY unasn Moy
ond  femolz Uie exQeCronyy o Dirtn W London
DofougNS \n 2002-11-
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7 (a) Find fx3<15x+1—1>dx.

5
Y [S]

8 3 11
(b) Showthatfox (15x+%

)dx = ax2"", where a is a positive integer to be determined.  [3]

x"3

a) /xg (‘Sxfg‘r:;"")dx =‘/|5>&‘1 + sl dx = /le"-ur ll’:‘lgc.'\\)g = le"+Il:’3d&

"3
- ‘/‘IS&" dx + / n xg/g ax
< Wy .
= s .S . - 3 aon
;xi— _n'_'xg,\3 + C 3x + 3« 4 ¢ %%O(%kw

"-\—C”l
()

b) [ lisns % Vax = [3x‘°'+3x"’?]:

[36"): 3(8“’?)1 - [o]

3 r 2 () = 3(2Y+ 3(2)

REMEMRER : = 3(2°)+ 3(2")
Y e e

a b arb = STx2"where a = 5)
R « X = K
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According to the latest research there are 19.8 million male drivers and 16.2 million female drivers
on the roads in the UK.

(a) A driver in the UK is selected at random. Find the probability that the driver is male. [1]

(b) Calculate the probability that there are 7 female drivers in a random sample of 25 UK drivers.
(1]

o a. l°l <
Ny o) g{\Q — = Q- -88 = P(maw) =0.sS

(19-g +1e- 7.3\9

6) P(eemaw)= O uS | PCx = F)
X'\-B(ZS,O"‘S)

= 0 28 o% -
= 0 -0 R\ Cz%el

When driving in a built-up area, Rebecca exceeded the speed limit and was obliged to attend a
speed awareness course. Her husband said “It’s nearly always male drivers who are speeding.”
When Rebecca attends the course, she finds that there are 25 drivers, 7 of whom are female. You
should assume that the drivers on the speed awareness course constitute a random sample of drivers
caught speeding.

(¢) In this question you must show detailed reasoning.

Conduct a hypothesis test to determine whether there is any evidence at the 5% level to suggest

that male drivers are more likely to exceed the speed limit than female drivers. (7]
(d) State a modelling assumption that is necessary in order to conduct the hypothesis test in
part (c). (1]
€) Ho :p = 0-8S P IS e probapi\iiy ok o
H, > 0-85 acwar se_uama & Ma\e

X~Q(2S, 0-Us)
PCx>18) = | — P(x<13F)

= | —0-986\M9 = 0-063%S
av 57 s\9 @we)

O 0638 > 008 - 1 tNaSU\rie NSy mecent -

Twane s wWwsulhoan e YO N;}QC!\— Po .,

Wwowd Suggest o eonog afwmary e Mo

&V-Q-\'j o be [ hﬂ-

d)  Twa procaculy of a dAnwafl ORM\ny  caugqnt

S Rasdng 'S \no@pandanty  of Qny  Owear drwag covgn Swzmmlr
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In 2012 Adam bought a second hand car for £8500. Each year Adam has his car valued. He believes
that there is a non-linear relationship between ¢, the time in years since he bought the car, and V, the
value of the car in pounds. Fig. 9.1 shows successive values of V and log, V.
t 0 1 2 3 4
V 8500 | 6970 | 5720 | 4690 | 3840
log,,V | 3.93 3.84 3.76 3.67 3.58

Fig. 9.1

Adam uses a spreadsheet to plot the points (7, log,, /) shown in Fig. 9.1, and then generates a line
of best fit for these points. The line passes through the points (0, 3.93) and (4, 3.58). A copy of his
graph is shown in Fig. 9.2,

Graph of log, ,/ against 1

(o) '3°'3)

3.95
39)
3.85
3.8
:,3, 3.75
= 37
3.65 -
3.6 1
3.55

ro
W
o
W

0 1

Fig. 9.2

(a) Find an expression for loglOVin terms of . —> [\ wa Qo(m d = mx +¢| [3]

= d2°¥1 - R-SR-2-93 -038 _ _ 5 03¢
X2 —Xy “1-0 4

u—\f\m—fcﬂ.pf = 3:93
:. ‘03\0\‘ -_— - Q-CK%SV Al 3.q3

(b) Find a model for ¥ in the form ¥ = A x b', where 4 and b are constants to be determined. Give
the values of 4 and b correct to 2 significant figures. [3]
|C):“°\l = —=Q.083ASt x 2-9%
t
N = 1o orosasE lo‘s’~93 —> \{= 0-81782.. x sun-3Rk--
V = o-g2% x gs00 (2s¢)

wie A= RQ0ox b s 0R2
In 2017 Adam’s car was valued at £3150. w A

(¢) Determine whether the model is a good fit for this data. [1]
2017 - 22\2=9

V= 0.82° x 8SQQ = 81 2% X 2180
Sodwe Mnods 'S aom\ AV



PhysicsAndMathsTutor.com

A company called Webuyoldcars pays £500 for any second hand car. Adam decides that he will sell
his car to this company when the annual valuation of his car is less than £500.

(d) According to the model, after how many years will Adam sell his car to Webuyoldcars?  [3]

ot 2
500 = o %1 Q> =2 gsoo - 0k2° (sco\ b\og(O g >
wm - 220wmga\3¥ L= M 2366 Y
10g(0-<2) f.oapel \S )

Q
\62 s Dont Qut

Caugnt out
wAwh \3&&(‘%.

e 0-27..
QS0 counts
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10 In this question you must show detailed reasoning.
2
The equation of a curve is y = XT +%+ 1. A tangent and a normal to the curve are drawn at the

point where x = 2.

Calculate the area bounded by the tangent, the normal and the x-axis. [10]
' 3 < A DIAGRAM
2 Auows Xou
(O:I\ "\ > nofma) TO 866 WWNAT

' x FoMuLA FoR
e AQTE A XOU
4“ ¥@S.0) | Ceen.

2 -\
A T 4 P +\

\j=f+g + 1
k| *®

Y
wwwan X = 2 i ,
[a\‘usmvo'\m] j: q (_Z\ + 2(2—\3*\ < :1_ —\14\-\ = 3
of \ntecsecrion 1 2
X =2, :\:3
=<
ay = ) x —2x > X=2
fo s 2

]
Kl
£ N
1

nt = = L
3ro.d >3 2

Equerion of e ranceo

XAt pt
“—3= -‘iCK—ZB N n—‘3= ’52_—\ — u-—".f":{-z -2 =X

x=-4%
G’\VVO\\—'\Qf\ O: A2 aostYal\ ¢ 56 (—‘1, OB
gracueny = -2 SO :3—3 = —2(x —2) |x-inercpt
n == Rt M 2x =1
A»M,cl o u - _2‘(_‘ q p SRR
( | % (2-5.0)
2‘&2“3) '\-(Z 7\(\.3\-\1)\(33
= 9-) " ('C—*S): 228 =4S ’. owmeo boundad
< 2 2 “ < US
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