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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 Arectangle hasan areaof 5+ 75 cm?®

The base of the rectangle is 3+ 25 cm
Work out the height of the rectangle.
Give your answer as an exact surd in its simplest form.

Areq = hase x\r\@%ht

L Areq

he‘\g\r\k = -
OB€

=(5%+38) (3-255)
(3+26) "~ (3-253)

= {3 ~10§5 + N5 -0
q-6J5 + b§S -20

= =S99 +wW{§
—\\

:S"G

5-{5

(Total for question 1 is 5 marks)

/
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2 The polynomial f(x) is defined as
f(x)=x>+ax>+bx + 15

(a) Giventhat:
- (x-1)isafactoroff(x) —» (1) =0 )
~ f(x) divided by (x+1) has a remainder of 24. — € (-\) = 24

Find the values of constants a and b.

)= (O +al)y 4O £ = (Y Ha @) b)) 105

“Atb Y\ = 0~ D +A%
A+bH 4\ =0 Q- +\y =24
Otb = 28 a-%H =\0
Qb= -1
®a—b= - b=--16-Q
20 =—le b = o -(-3) .

B=s e =y

(b) Hence, or otherwise, solve the equation f(x) = 0
)= X? =B = 1Bac +15
(xc-\) s a factorof f(x)

~x*-2x =\B

= " £(x)= (=) (2=2x25)
x| x?-3x -3 115

. 2 =\ M) =3 L+
o (’)C”'Tﬁl) (\L 3( ( S)( 1 F‘g
~F "= P XD L=l xa5  x=n
—  ((2x*t2x)
| =S F\S
. (-\S:C‘HS) I=\,AI:S,X=—5‘\
c (4)

(Total for question 2 is 10 marks)
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3 Solve the following exponential equations.
Give your answers to 3 significant figures.

(a) 2%2=3%

doc=2 - 109,37
5 -2 - 23100,%
5% - (23109,3) +2

X = (2%\00,1%)+2
A
L =12 31 504SIY%

x=12 .

(3)

+1_£
(b) 5¥'' = =y

59" x 59 =10

59" -\0

Q\jﬂ = \ijs\()

24 - (109510) -\

Y- (109510) -\
2

4= 0.215233%219
g (L2

(5)

(Total for question 3 is 8 marks)
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4 Solve the following trigonometric equation for0< 0 = 180

" — 0<26< 300
gtan29-251n29=0

M
o - S
_\3"{:6\(\16 " 2sin26 =0 (\LJ\/\ACCE{/\/

s SINLE
3C0326

s Sime - Lsin26cos)6 =0

- 231028 =0

— Sin26 (1- 0Co3y26) =0

1 |

Slr\l.e = Cos)6 = ‘G
26 =0 x FAIVeNNG | 2€ = %0.u0s9
26 - 1% .

) 26 =279 .5940. (360 - 50-40s9)

26 = 3,0 W

. u,q 0-40.2029.

-Q0 6-139.7970 ...
0 = 150 .

h@:_wo.zfqoﬂ 3%, 150" |

(Total for question 4 is 8 marks)

\_ J
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5 Evaluate the following sum.
You must show your working.

-2
Un - 7.‘-\0-%—;—-
(l= = 3(0)
u| ZL\'O = —“Z"-' = 2%85
- Ug = 240 - 3(;0) =20

Sn = %(Q'\‘L\
Seo= 7 (238.5 +120)
Swo * \4 340

440

(Total for question 5 is 4 marks)

N .
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6 The figure below shows the curve C with equationy = Exz +X-4

y

S

Yt

4(0;—4\
T
\R

\
\ N\

The curve crosses the y axis at point P. The normal to C at point P is the straight line L,.

(a) Find an equation for line L, inthe formy=mx+c
b0 = A 2
4= +X -4

a2
e SIH

AY poiny P, xX=0
Jracduenk of tongenk atr P
racuenk of normal at P = =)
Y-8 = (X - o)

- (&) - s (o -@)
g*: 'D\C(ac o L%"I “’fj

4= - -4

Yoangenk and norenad
ace  PecpenditwWr S0
heic qroguents ace

e neqokive r€Cipcocad

()

S
mystudysuccess.co.uk



© My Study Success 2025

6 (continued) R
T AT
y ; \j = 3
Y
QOI
(b) The line L meets the curve C again at point Q.
Determine the coordinates of point Q.
FX 4C -4 = - =4
\ 2
R HLIL =
X Erx =0
X (X +6)=0
L \

X=0 X-=-
U0~
Y= - (e) - 4

=F
J Q—lo | )

(4)
o
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6 (continued)

\
Y= 3X "4 -4

(0, ¢)

/W

R (0, \L)

() Thetangentto curve C at point Q is the straight line L.
L. crosses the y axis at point R

Calculate the area of triangle PQR.

At Point Q, x=-G

Jaduent of fongent ak @ = Z(-6) 41 = -
Y-85 - m (- am)

_ bose x heignt
%_2:_5(1‘4‘)3 Acea :
Y-2--3x - 1% g

. P 2
Y==Bc 18 1 = 306
il
RW 3(0 units?

(6)

(Total for question 6 is 15 marks)
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END OF TEST
TOTAL FOR THIS PAPER IS 50 MARKS
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