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Matriat 150

e Formulae Sheet (on the next pages)

e Black ink or ball-point pen

e Pencil

e FEraser

e If needed (protractor, compass, tracing paper)
e Spare plain paper

e Calculator allowed

Instructions

e Time allowed: 60 minutes.

e The total mark for this paperis 50.

e Show all of your working.

e Draw diagrams in pencil.

e Plot graphs in pencil.

e Diagrams are not accurately drawn, unless otherwise indicated.
e Cross through any work you don’t want to be marked.

e Use plain paper for extra working out space if needed.



A Level (Pure) Formulae Sheet

Mensuration Arithmetic Sequence

Surface area of sphere = 4r? i} . |
S, = nla+1)=;n[2a+(n-1)d]

Area of curved surface of cone = wr = slant height

Logarithms and Exponentials Geometric Sequence
log, x _ad-r7)
]c;gx=i ‘Su_ 1= »r
. log, a
c.‘rlrm =g° ‘5'.1 = % for |r| <1

Binomial Series

(a+bh)y=a"+ (T)a 'h+ [z}: h 4+ L+ (ﬁJa b+ ...+ b (neN)
P

n . n!
where =mC = —————
r Torln—r)!

n(n—1) P ”{n_1)"'{”_r+1}_:._-*'+___
1x2 Ix2x..xr

(I1+x)"=1+nx+ (Jx| < 1l,neR)

Differentiation Integration (+ constant)
First Principles Integration (+ constant)
£(x) = lim A Z 1) o Jreo as
h—=0 k
1
sec” kx 7 tan kx
f(x) £/(x) 1
tan kx E In | sec kx|
tan kx ksec® kx
1 .
sec kx k sec kx tan kx cothx 7 lsink|
3 1 1
cot kx —kcosec” kx cosec kx % In|coseckx + cotkx|, T In |tan ( % kx)|
cosec kx —kcosec kx cotkx 1 1
sec kx E]n|scckx+tankx , Eln|tan(;kx+ izr)|
I r
£(x) F(x)g() - F0) ') [ [
. 2 —dx=uv— |v—d
g(x) (g(x)) TR AT
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A Level (Pure) Formulae Sheet continued

Numerical Methods

h h —d
The trapezium rule: j ydx= éfr{(v[, +y)+ 2y, +y,+...+y, )}, where h=
a = - U L < n n
f(x,)
The Newton-Raphson iteration for solving f(x) =0 :x  =x — m
xﬂ

Trigonometric Identities
sin(4 £ B) =sin A4 cosB + cosA sinB
cos(4 + B) = cosA cosB F sin A sinB
tan 4 + tan B |
tan(A+B)= —————— (A+B#(k+ 1)n)
¥ tan Atan B -

. . . A+ B A-B
sinAd + sinB = 2sin 5 cos >

A+ B A-B
sind — sinf = 2cos 5 sin

2

cosAd + cosB = 2cos A+ 8 cos A-8
2 2

cosd —cosB =-2sin A+ B sin A ; B

Small angle approximations

sinf! = ¢

2
costd =1 — 0—
tanf = @

where ¢ is measured in radians
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e

1

& = 50-x) (22)

4

o - ~lex (2-xt)’

lj = x*Sinyx

Differentiate the following expressions with respect to x.

(@) y=(2-x*)°

Yy=(2-x*Y

(cnoan cule \

&y _ _\x (2-¢)

dx
(b) y = x* sindx

(oroduch cwe )

5 e
LL"I -U:Sn"\L\er Qﬁ _ g ) . ‘
(l‘:‘—}13 - ey = AV 4+ L\
V = heosl4~
%)
G = HCCSindYT 4 Ut cosux

|

oN'e

= b3 (sinte 4 xcosuc)

& _ Uy 3 (SIntC 4 Xcosux)

(2)

dx

(3)
/
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1 (continued)

2X
X3+ 3

() y=

W=2C V=x3+¢3
U\‘:Z Ul_‘?)x"l

(Quc hent m\e}
= W
e vy
o BV VIR VAV
AL R

Ul

- _2(*+3) - 2x(3x?) ©-4x?

(> > +3)"
2oc* +lo =y
(~3>¥3)
. b-4?
(x *+3)

L e ) §

(3)

(Total for question 1 is 8 marks)

2 Hereis sector OAB with centre O.

The radius of the sector is 52 mm.
The length of the chord AB is 66mm.
The angle 8 is measured in radians.

(@) ShowthatB=1.375°¢

cosp = b+t -a*
2856

COSE = (52)* +(52Y _ ()

2 (s2)(s2)

(036 = 019 45266212

© = cos™(01ay. )-1. 315 021 4al
R3S

(3)
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2 (continued)
B
52mm
92mvn o
(b) Using the approximation 8 = 1.375 ©, calculate the perimeter of sector OAB.
Acc \€f\g\"f\ = re
- @R (C318) - RS
SO 32 452 7 \15. SO -
3.5 o
(3)
(c) Using the approximation 8 = 1.375 €, calculate the area of the shaded segment.
/4 |
p - Q g A
: )
( 3¢28) — (zobs
(5[ 52)* (- 7,15)) 51)(51) siO(L- %‘IS))
532.532S8 9.
532.%

(3)

(Total for question 2 is 9 marks)
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4 N
3 £43,875 s divided into three shares, so that the three shared form a geometric
progression.
Given that the value of the smallest share is £4500, calculate the value of the largest
share.

6 ® G

4S00 4S0Q ¢ 4300¢?

L}S_g_g + 4S00¢ 4 4SCOc* = 43,515

4SCO(* 4 4500 - 392715 =0

C5(00(" +0r =525 =0
9,

' +ur -25=0
(2¢ +1Y2¢ -5 )= 0
™7  or r:%

mualid
f >0

O 4s00
@ 4500« - 4so0 (3 )= 11,250

(3) 4S00(* - 4S00(3)*=128,125

£ 28,123

(Total for guestion 3 is 6 marks)

- &
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4
f(x)=x>-x*-5x+5
(a) Show that (x-1) is a factor of f(x)
W (-0 s a focter of £(x), then {0)=C
O (P -( ) -50)4s = 0
S (-0 S e factor of f(x)
(2)
(b) Solve f(x) = 0, giving the exact values for your answer.
| et -9
o | 2 - x5 4 S
- (x?-x?)
= 5
= (-5¢ +9)
. Q
f(x) = (ocsmd) et=s) =
[ |
=\ X =5=¢
S @
Xx*-=93
© ©
X = 1§
I:\ ,x:ﬁ) xX-= ‘\6
(4)
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'l )
4 (continued)
f(x)=x-x*-5x+5
(c) Hence, or otherwise, solve the trigonometric equation X = {;O\r\ e
tan’0 - tan’0 - 5tanB +5=0
for0=08<360
x = \ x == (S- DC = -ﬁ
o = |\ tand =5 tanb = -3 |
6 - 4S 6 65.90S. . 0 = -5 .Q0S.% wwalid
=\\Y4. o P
02225 (usws0) O=24s90s e 001\
) (65 SOS +1%0)
(15905 1) ©= 204 095.
IT
(W.03S +150)
0= U4S,659, W 1, 225°, 245 97, 294.\°
(5)
(Total for question 4 is 11 marks)
N\ P
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5 (a) Solve logx(9)=2

IO(:]xq-‘Z

o = o
© ¢

2= x=3

(> >0)

(b)Solve log,(4y + 1) -2log,(y +2)=2-1log,(y +1)
109. (‘th ) - 2109: (y+2) = 2 - \09. (9 1)

= 109, (44+0) 109, (yv2)* - 10954 ~ 109, (y)
. 4
o 9 ((‘j 1)‘); ‘09Z(W3

— by 4

(g2 Tyl
Lttjﬁgﬂ\ Lk(tﬁml)
Uyt ayg Yyt = Y +l~j~*1\j*“0
N A AR
o %*33+\=y+\b5m

= Syt =Ly +lo

G-t = +\lo

(2

)

@ 3
Les, =15 = I\ = 2

(6)

(Total for question 5 is 8 marks)

J
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\agaement (N X o _
6 e {Aw 5 ‘\ ronslaton 1 down
g(x) =e>*-1 x€R
h(x)=|x| x€R

(a) Sketch the graph of hg(x)

y=e>
hgx) = [e¥-1 | b/

Y=o (,\';\imp*dﬁ

——

ST T T T = Y=L agymptot€

y
‘j: \ﬁ“ -\
Y=l asymptet®
' X
(5)
(b) Solve the equation hg(x) = 1
\ﬁ%ac - \ _ ‘
.
i oA B
© ©
=3 e 2 \n’L
> 2y - 107_ x=__ 3
@ & @
a ofs —lﬂ?};‘ (Total for question 6 is 8 marks)

¥
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END OF TEST
TOTAL FOR THIS PAPER IS 50 MARKS
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