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Formulae AS Level Mathematics B (MEI) (H630)

Binomial series
(a+b)"=da"+"C,d"'b+"Ca" b +...+"C a" b +... +b" (neN),

r n r

where "C = C :<n>:n7!

n(n—1) 2y 4 nn—1)..(n—r+1)

(14+x)"=1+nx+ T i x (x| <1, neR)
Differentiation from first principles

Sample variance

st = n%lex where §_ = 2(x, -X)= fo - @ = fo —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+ %at2

s = %(u+v)t
v2 = u® +2as

1 2
s =vt——at
2

© OCR 2019 H630/01 Jun19
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Answer all the questions.

1 In this question you must show detailed reasoning.

Show that the equation x = 7 +2x? has no real roots. [3]

DISCRIMMIN ANT
= p? - Mac
\'e b’,uqc(O

ruaen nNo ‘\9—0\
oot -

O X = F+ 2x2
O = 2x?2 —x + 3

@'Q=2,b=-\/¢::l
ce a\sScoonmnant = bZ-MaQ
= -\ 2 - v
= v - <K

= -—-s5S

o\ fTooFS

@—ss 20 :. X=TJ+2< \es Wno
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2 In this question you must show detailed reasoning.

Fig. 2 shows the graphs of y = 4sinx® and y = 3 cosx® for 0 < x < 360.

A
44 K
2 /
0 > X
0 90 180 270 360
-2
—4 X 2

Fig. 2

Find the x-coordinates of the two points of intersection, giving your answers correct to 1 decimal
place. 13]

® Qexr W YwWo Couaxriont  egque\ Yo ecnN AWy
UsSinx = RCOS X
@ V\Q,OKVFOL‘('\C&;_ poXaYs | < \MP\A %\3

RQRINK = 3 = ranx = 3
CoSX% Y A

@ Qome Yanp < = 3/
X = ran ' (3/4)

X, = 36-R6GIR...

MACC Sueke

Xou'RE W
dececes!

X2 T Q06 + X, = 216 ¥6=RT -

@ Cwacie Wase ana yauld wiwn ‘F\j-Z

S X, = ?,Qﬁf, X>= 26.9°
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3V2 -k

V841 in the form a+bv2 where @ and b are rational

3 Given that £ is an integer, express

expressions in terms of &.

4]

() Rowurika Auna  su \VR Q wS W e form x {2
e = Jux2 = 282

- 382 -«
2382 +

@ %*\6@&.«3& o Qrgga}\on b:} mu\\i\P\G'\oﬂ Vo uan
Ao conjuQow .

(3S2 ) (282 —\) = 12-30 -2z v v
€282 + V) (252 - ) ¢ — 2852

Zz ~\

S Awves Q

CanCa\
@ g‘lmva\d S «n +twa Fcfm o+ bl2
12 =382 - 22+ 6 = 12hve - 3o
3 E: 3

es — \2 v\ -— 3“'2\4
12
3 3
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4  Atriangle ABC has sides AB = 5cm, AC = 9cm and BC = 10 em.

(a) Find the cosine of angle BAC, giving your answer as a fraction in its lowest terms. (2]
(b) Find the exact area of the triangle. 3]
(S
c & Oﬁ)wrm AQown e oSN W
icm enc? o cos (AY = ©2 rec2_a’
Acem C 2o

b

7—-@ SUDST AL (N oUWl \ya\ules

P20 T\P:

Chnongl  esuoron

- 2 2 2
cos (QQQB = 97+ 5 \G Cos YOW Smestien

= 10 our Ccase ZRAC = ¢p
2 (=) (5) In our cese
= @l + 22 -100 - S
@W o) o fwng  cos (RAQ), so JUSt SR Uy ¢ /a0
G /
cos (eAcH = /a0

¢« cos (8rQ) = '/ig

b) @ Uiurke qQowun {{CNM\A\O (16( Ae arnaea of « Hhﬂa\e

arec, = /2 ap 8w C > “z-bc, Sin A
@ Fira swnC

S BAC = [\~ senc? = 41 -(Ks) = ‘1‘52: -

= = snA

@ find anea USI0] e etnwG

NG - l *® S &q % usrq
2 ‘s
= 6dM cen
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5 In this question, the unit vectors i and j are horizontal and vertically upwards respectively.
A particle has mass 2.5kg. ° ‘
p g J a \

(a) Write the weight of the particle as a vector. [1]

The particle moves under the action of its weight and two external forces (3i—2j) N and
(—i+18j) N.

(b) Find the acceleration of the particle, giving your answer in vector form. 2]

QD W = rg

(<}

WAL gt AChS AOUUN UAOQCAR oV s s —\
J S

o0 W = 'ZHQ?\N
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6 Fig. 6 shows a train consisting of an engine of mass 80 tonnes pulling two trucks each of mass

25 tonnes.
Truck B Truck A Engine
[ 1 +on
{000 v
Fig. 6 3

The engine exerts a driving force of D N and experiences a resistance to motion of 2000N. Each
truck experiences a resistance of 600 N. The train travels in a straight line on a level track with an
acceleration of 0.1 ms™.

(a) Complete the force diagram in the Printed Answer Booklet to show all the forces acting on the

engine and each of the trucks. [3]
(b) Calculate the value of D. 12]
(¢) The tension in the coupling between the engine and truck A is larger than that in the coupling

between the trucks. Determine how much larger. (2]
) 2< D \mis

2L O Q00 g <0 a3 e
Truck B 3 Truck A Engincﬁ
2000 N

o oD w

2€ oo0g 2000g Q0 A0 g

b) Wirvyg an  equasion \A'Sma N2L (o W reawn

D - 2060 - TAo¥, — 600~ T30 -200 - ((zs000 x2) £ €0 000Y (0 -1
L—\ \ \ N

Ergmne Truc A Trace B
D - 2000 - 600 - £00 = 130000 (8- 1)
0 - 8200 = V2000

ey O DNgina v Truee AL D = 16260 N

1G 200 — 2000 — Y¢ = <0000 (o)
. MZ2OO0 -7, = (o -2 T = G200N
@ Tuee A v Teuaw B T\ 's
T2 - 600 = 28 oo (o) ‘i:;;rm

T, - 6060 = 2660 = T, = RlcoN| ther T
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7  In this question you must show detailed reasoning.
(a) Nigel is asked to determine whether (x+ 7) is a factor of x> —37x+ 84. He substitutes x = 7

and calculates 7° —37 x 7+ 84. This comes to 168, so Nigel concludes that (x+7) is not a
factor.

Nigel’s conclusion is wrong.
* Explain why Nigel’s argument is not valid.

e Show that (x +7) is a factor of x* —37x + 84. 12]

(b) Sketch the graph of y = x* —37x+ 84, indicating the coordinates of the points at which the
curve crosses the coordinate axes. [5]

(¢) The graph in part (b) is translated by (0) Find the equation of the translated graph, giving
your answer in the form y = x* 4+ ax” + bx+ ¢ where a, b and ¢ are integers. (4]
a) @ X +3 =0 wnaaons 2 Sviculd [QUOSTITULS
¥a) K = —3F mnoy %X = 1 \veanajone Waa

e St Of V'S (onQWMSON a@an NSt be cowtadk
a8 ¢t g8ynows (X -3 8 nex a focrof

@ Svewuing tnar (x +F) (¢ & facko(

(Supstituw 1) (=P ° - (233 x-3\ +« 8Y

=348 — (-2%9) + 84
= = 3IMI  + 393
= 0O g (K{—?\ IS a facier of KS-B‘:}X'\'&“‘l

) @ WAL \2nOW Avnay (x+F) s & fectror
+ M & Wa q- wereps > (0,u)

\(3 = S0 WA \Wwnowa W’y Aublc -\AL
2
(wrty | A 9x + 12 = (x5 (x*-3Fc+ v2)
X [x3 347 + 02

(x+3) (% -v) (x =3
Se (3,0) ,(¥,0) (+2:0)
ane M\A\0 owel (OONS
) OTrans\awa N (,_f,\ MLans

MLANE AN Y (xY g nour (X -
@ substrwuw (R -1)

(x =1y = 3C< - + 3y
(x=Dx-Dx=-D =2Ix+ 37 3%V
K2 =2 ¥ (¢ =D = D% * 122
= x33x2, 2= 1) - 3Ix #12)

T x¥ a3k x4+ 120

Fxt -MI% QM

N
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8 In this question you must show detailed reasoning.

. . ~ 2 f/ . . . . \
Show that the only stationary point on the graph of y =x”—4vVx is a minimum point at (1, =3).

2 (7]
:1: ~ - L‘S;(

O Qauuwke e esuatron

\
g = x?Z — ux'2

@ = 43/ ax

Ay _ 2w - 2,‘—‘/2

...\/
- 2
)¢ -
2% - 22 = O = 2« = 2x
) 2 L.
> \/
\ z asS \hWane
\ /

O(\\'j ON

2, : SolwuwiionN o
X = can Ny oQ
ong
‘ .o X = Y > syovoracy
@ G\“Qi ‘j wWIDAen X =\ PNy -

ceo (\ ,—2) (K3 e Q\—o;\—‘g‘nov:j ?O-\ﬁ\'

e (V) 73) s o cnnimum powny

2 -2/
i_d = 2 + x 2
Ax?
a’y 4
A e N X =\, - 2_‘_ \ = 3
AY?
Q >0

WS S nven A P o\
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9 In this question you must show detailed reasoning.
A car accelerates from rest along a straight level road. The velocity of the car after 8s is 25.6ms™".

In one model for the motion, the velocity vms™ at time ¢ seconds is given by v = 1.2¢* —kt’,
where £ is a constant and 0 < ¢ < 8.

(a) The model gives the correct velocity of 25.6ms™! at time 8s. Show that k= 0.1. (2]

A second model for the motion uses constant acceleration.

(b) Find the value of the acceleration which gives the correct velocity of 25.6ms™" at time 8s. [2]

(¢) Show that these two models give the same value for the displacement in the first 8s. [5]

) O)SUOHUWLS 2S6m¢ 2na s Mo g (ool
Nz V22— e
2s-¢ = v-2(&>)) — ¢ (g®
22.¢ = F6.8 — B2k (riarrener )
S\2%w = Si-2 Ceowe

v = 8V2 - 0. asv\a.c(/CUMcp
B2
B) Constant ccwwfaron = QUVAT foconwoR

WAl NOME )y, U end et o gmo\c'

ce N = U xaof

(Substeum yvouuss n) > 256 = O + Ra

t2 a= 25 S -2wni<
<
SD) @f\l =S for moow\ ONL -

“ore
JEr2er - L ap
(0] \O Q
=Jo-usd - 5.0t ] o
=\(0-ve™ ~o-0s)] = Jow (0" - 002 (0]
:)'_zou-g Tyl -0 = 102. v o
2) SWUWAT S"i(\uv\t for Mmooy +wo

g:%(o;zs.e\g = U(KE) = 102.ym

2« bon MOMLl OMR AN MOCLl +wo wowe AL Same AKEPALRMent
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10 In this question you must show detailed reasoning.

% . . . . 2 }
(a) Sketch the gradient function for the curve y = 24x—3x" —x", [5]
(b) Determine the set of values of x for which 24x —3x° —x” is decreasing. (2]

) @ Cina %tlp

M = 2‘4—6~<—Ex2
A

@ Sawe @M -0

h

e +Cx —2\M

—_—

@) o
a— Kz-\-z\( -8 =0
(x 1D (x-2) =0

go X = — ,5(22

2
) PQ’(‘ 2vx — 3x 'XS Yo ke OLQ.QNLQSH\QJ :\J«C)
Ve

RLx-+Cx —2U L0
Cx+4) (x-2y <0

X<L-M OR * > 2
D ——
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11 David puts a block of ice into a cool-box. He wishes to model the mass m kg of the remaining block
of ice at time ¢ hours later. He finds that when¢=5, m = 2.1, and when'7= 50, m = 0.21.

(a) David at first guesses that the mass may be inversely proportional to time. Show that this
model fits his measurements. [3]

(b) Explain why this model
(i) 1s not suitable for small values of 7, [1]
(ii) cannot be used to find the time for the block to melt completely. [1]
David instead proposes a linear model m = at + b, where a and b are constants.

(¢) Find the values of the constants for which the model fits the mass of the block when #= 5 and

t=50. [3]
(d) Interpret these values of @ and b. (2]
(e) Find the time according to this model for the block of ice to melt completely. [1]

END OF QUESTION PAPER
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