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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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8
(3-5)?

Give your answer in the form a + by/5

&

1 (a) Simplify

o iy — (357G
@y (750 0D
=q‘3ﬁ~dﬁ+s

8 (4+ 645)

s o L
(14-638) ™ (Ites)

Lo 11Z 4 43(S
1% + §465 - 84S - 150
s U2 +45(5
| b

— 7435

i
3

1 2
1 (b) Simplify (12962 » 273)

Give your answer as an exact fraction in its simplest form.
. A v R
1 3 3
(1ot 28 )
— (36 -9) *

2T

AR
271

(
by ==
3

- 605

T+ 35

(4)

1
5

(3)

(Total for question 1 is 7 marks)

J
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o ‘ b
2 Hereisthe graph of y = 4cosx -1 Osxs=s2m
Transfoimoekion wn Y
4 Jelch F 4 Tramslakion -\
A y=4cosx -1

0 t > X
v 21

B

The graph intersects the coordinate axes at points A, C and D.
Point B is the first minimum point of this graph for which x>0

{a) State the ronrdinatece nf nnint A and nnint R
2] State the cocorginales et pointAanc point .

Al C 3 )
B ( 1T "5 )

(b) State the coordinates ot point C and point D.
Give your answers correct to 3 significant figures.

BeosT -} =0
“cosx - |

\

Cosx = g

X = 13306 R 131

(S
X = 27 - LA = HALS06q & 4. QA
C{ \q)l , 0] )
(4)
k (Total for question 2is 6 marks)/
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3 The fourth and fifth terms of a geometric progression are 320 and 128, respectively. )
(a) Find the common ratio of this progression.
o= Qe
€y = Qr =320 ot~ 220
2o
. o s |
S0 = 1% S Z 0a 04
(1)
(b) Find the first term of this progression.
3
ar” =320
Z2Y5
a(5)’- 30
Wik
0= B0 = ( s)
A= 5000
2000
(2)
(b) Find the sum to infinity of this progression.
S - W
(o5]
\—- 8
. S000
Zz
' — 15
- 22000 5 %3335, 2
- 25000
3
(2)

(Total for question 3 is 5 marks)

/
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A

=0

fx)=3x"+13x*-9x+5

(a) Show that (x +5) is a factor of f(x)

If (c43) s a factoc of {(=), €E@@-c
£E8) - 365)° 113 (ssY) -als)+s

S (B4S) S A facior of ).

(b) The figure below shows the curve with equation y = f(x)
A and B are stationary points of the curve.

\
e e |/

o}

C‘

Q‘

S5C = -\3+ Shc

T
13~ SO

/‘Ls -\3-56@ =

—

q

Find the.exact coordinates of point A and point B

Y= 3% $13c*- 9 +5

e = X +20x -9 =0

= 0.3\L3%376... ‘ah‘ 3- BHT RS ..

= ~2.7201265.-- 'lj: 3.l OZS. -

(2)

A(~3.20\ LS. blb

)

(5))

mystudysuccess.co.uk



© My Study Success 2025

4 (continued)

ﬂ(~3.zon, 5. (016 /

M oo
o ﬁ“ #ﬁ*ﬂ "

f-S —3.201... i

The region R is bounded by the x axis, the curve and the straight line OA.
Determine the area of R.
-3.20)

N \(‘{(I)dac + B
-3.204
3 34130 - et s dx
‘—i 3t | 133 . i)
4+ 3 33‘3—%:%
-S

3(-3.200\)"  13(-3. 7_0\)3 Q(-3.20\) 3(-s) \3('3)3 q (‘S)l ]
Gy | 20777 _ : }_ s - +3(-3)
m + < 2 +5(3.20 [ e 3 7

Ly = 125. 92 659... — —210. %1 bl -

— IRaRN. ..

byh 320 XGhelb.
[E . - = 109.329 ...
5 3 109.329

0% $ABG. +109329 .. =194 127 ..

194 .7 units?

(®)

(Total for question 4 is 15 marks)
J
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5 Solve log;8 - 3log,t = 3

1095% - 109,t® - 09,11
3
09 (£5) - 109421
%
> F =271
S 8 :2—{‘(6
3 3
-2‘21'-‘{
s Z _
3-{:

‘7

pu__ O

(Total for question 5 is 5 marks)

»

mystudysuccess.co.uk



© My Study Success 2025

e 2
6 The diagram shows curve with equation x° - 6xy +y* =0

The tangent to the curve at point P is parallel to the y axis.
Find an equation for the tangent at point P.

y

L

&

-

> S (oo = by 3
L oy ly-3x
axC 3\51—(01

- [ _2y-6f
e

Pacallel to XX - nuMmeioror =0
Pacale| to ‘j‘ denonunodtal =0
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6 (continued)

er-b1ﬂ+sf:0

e o e I e\? 3 3
OX  sut=gap (%_’)"’L"(l)\j e ek
Yr-2x =0 Y ~ 3y 4y7=0
Y =2 ‘éﬂb*gaazo
%—-:ac ! ;]( 3"%):0
(J:O A s
- 03 Y -1=0
J- TY°=2
Yozl o
Y e =27
~- @
Z
5 :2%
2
QC:Q%

(Total for question 6 is 12 marks)

J
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END OF TEST
TOTAL FOR THIS PAPER IS 50 MARKS
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