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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

© My Study Success 2025




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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1 Simplify

@ (V5 +1)?
(& )G )
Nt o

d ¥S +(§ #\

+ 2
b+ 2{5 L 5

(2)

0 252+ 2VAB - (V22

( i

(24 @) (313 2 {4y (Z)

G-@33) LB LaE e

Lat3@aagsy 4B ba
TR

2

b
= 298

ZH03 1303 —g
9%

Qi3

(6)
(Total for question 1 is 8 marks)
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2 Solve the simultaneous equation

/——ﬁ \j = q _I
9=x+y
x2-3xy+2y* =0

" -2 (q-0) 42 (=)= O

X" - 35 (a4 %)+ Z(Qﬁctx) -
o

- *7311*2m+x‘)20

s ¢ 3
XT2TXADL 416236 x 42X 70
" -3 +1b2=0

(L”'J;‘ZTYX - 6):= O

A =45 3}:(0
=q-us Y=9-6
4.9 \j-?)

L 21T, Y=%3
Ok xX:= G,

YD

(Total for question 2 is 6 marks)
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3 Given that the equation x? + (p - 3)x + (6 — p) = 0 has two distinct real roots, find the values

Om'z L b*-Uoc >0
X4+ (p-)%+ (b-p) -0
\

i

Nl

o}
b=P-3

C=b-p

b--lac >0 o
(D:@Q - 40 om®) >0
Pl—%p—%p*Q-lL&*'—\p 70
P*-2p 4\s >0

(PihS)(Df))?O & \ /

P, P=-3 jk\\¥w,//%

P<-3 o P>»S
Y Notaton {P‘-PL‘RSU%’Z"?&S

{Qpc-g%k)§?107éE

(Total for question 3 is 6 marks)
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4 The diagram shows a circle with centre (7,2)
The circle intersects the x axis at points P and R.

The circle intersects the y axis at points Q and S.

(a) Given that R(17,0), find an equation of the circle.

cenkee (v .'L) -
; | fadiuy = {2% +1\02

(Y + (yr b)Y = (7
(¢ 1" + (y-2) =\

(-1 ¥ (y-2) =\
(4)
L J
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(Question 4 continued)
24 [B5
2-(55
(b) Show that the length of QS = 2v55
(=04 (y-2) - \04
(4-2) = o4 - (1Y
\ﬂ' 2= oy - (1Y
4722 loy - (x )
when X =0, Y=2*\oy - ()
Y=24 & o 2-(55
QS=2+ &5 - (2- &5 )
=7+ &S -2+ BS
= 25
2(55
(4)
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(Question 4 continued)

(c) Work out the area of quadrilateral PQRS.
(31" + (y-2) =10t
(X-D=04- (y2)
X1 =HoN - (g2
L=y —(\j L)
whnen W=0, AL +~73 ml

7 A o B,
H‘m 2 bhn AEa -
(20)(2%5_5) "2 (3’—03 (2 &s)
- Q4. \elasug 2| -4 16 sy feon 4 s
-S4 1619545 T 5. um?s)

HYECL = qu‘ \ln\ : \’S"H‘ol .=z 32'6(1 a7 (Total for question 4 is 13 marks)
\
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The point P (8,56) lies on the curve C.

The gradient function of curve C is given by
dy .3
;e 6vVx-7 x20
x

Find an equation for curve C.

n 3
M—(o:c -
\ o
fbxzj‘ dx = bx’ -Tx 4+¢C
m
3

= Y
Y = %13 -Jx +C

Sk = 2 (8)F <7 (5)4¢C
S0 - (w4 C

Wo =C

4

q 3
Y= 7L —TL 40

(Total for question 5 is 6 marks)

.
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6 The first four terms of an arithmetic sequence are
Y
S (X-Y) (SX+y—=<) (X—=29Y)

Where x and y are constants to be found.

Show that the sum of the first 20 terms of this sequence is 820.
ul‘ul=u3'u1 (k;—b{.: (L\.\—u-s
(3-9-3 =3 4y-2) - (x-y) (x-4)- 3 (x- 39) - (34y-2)
K-H=F= 33C+‘j—2-3c+aj XY= 32X -9y~ A -y +1
-yY-3- L-Y-3:-2% -by+2
X-Y-3= 2x +2%—’)_ | Y
0= ¢ +3y+! | %DCJ“SU'S =0

LX+3utrl =00 =713 3x +AY43=q Q
S A ™ +5Y-5=0

43+3£Q
Wi=2 Ly HU =-3
W = 5-(2) @
Wy =3(8)+ <2 -2 =1 A+ 3y+\ =0
vy = B -5 E2) = A X+ 3(-)+\ =0
%C:qa( Sy =‘07__(20\+(r\—\\o\) o

N=20 Slo =%_0—(2(3)+(zo-\\w3

(Total for question 6 is 11 marks)
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END OF TEST
TOTAL FOR THIS PAPER IS 50 MARKS
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