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Candidates may use any calculator allowed by Pearson regulations. Calculators
must not have the facility for symbolic algebra manipulation, differentiation and
integration, or have retrievable mathematical formulae stored in them.

Instructions

® Use black ink or ball-point pen.
® |f pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.
® Answer the questions in the spaces provided
— there may be more space than you need.
® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.
® [nexact answers should be given to three significant figures unless otherwise stated.

Information

® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 10 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® |f you change your mind about an answer, cross it out and put your new answer and any
working underneath.
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_(2k+1 k

where k is a constant
k+7 k+4

(a) Show that M is non-singular for all real values of £.

N\

3)

(b) Determine M ' in terms of k.
(2)

() et (M) = Wrgkrv - (ka7k)

= K"-I'Z{(-I-\/-
= (Rt )" +3 2o
ohvkﬁ4)¢‘o
vﬂ\b MON = SZNGuU AR..
&  m' [ kv & )
kitbyy | -7k M<+z/
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f(z) =22 +pz +qz—41

where p and ¢ are integers.

~

The complex number 5 — 41 is a root of the equation f(z) = 0

(a) Write down another complex root of this equation.
544%
(b) Solve the equation f(z) = 0 completely.

(¢c) Determine the value of p and the value of g.

When plotted on an Argand diagram, the points representing
f(z) = 0 form the vertices of a triangle.

(d) Determine the area of this triangle.

B)  sum=lo  prd=25+16= 1|

(1)
C))
(2

the roots of the equation

(2

fe)= (2*-loe+4) )(2g-1)

X= 5%av, V)

\\/\/ —

(¢) FR) = 2% 2z +92% -4

(p==2] (g=_9z

— U

(4) J

! =&

AN
N

~

.

J
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3. The hyperbola H has equation xy = ¢’ where c is a positive constant.
The point P (ct, ;j, where ¢ > 0, lies on H.

The tangent to H at P meets the x-axis at the point 4 and meets the y-axis at the point B.
(a) Determine, in terms of ¢ and ¢,
(1) the coordinates of 4,

(i1) the coordinates of B.

“4)
Given that the area of triangle 4OB, where O is the origin, is 90 square units,
(b) determine the value of ¢, giving your answer as a simplified surd.
(2)
(@) dv _ . 0\\1__(- d\jz%/'tl__|
AT ot t* ax C 1%
TANGeM] Ww-<C _ 0[N
Ot tr 7Y
Y=o ct = X-& X=3ct A 2ck)o)
X=0 WG =Ch  Y=2ch B [0,20/4)
(1) L
S 2ct Tk s 70
)_Cz = ?o
ct =45
c = 3§

\

J
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(a) Describe the single geometrical transformation represented by the matrix A.

STRETCH  WITH SF 3 1d Y-owzs. @

The matrix B represents a rotation of 210° anticlockwise about centre (0, 0).
(b) Write down the matrix B, giving each element in exact form.
- y [ (1)
B= A ( -1 =13 )
The transformation represented by matrix A followed by the transformation represented
by matrix B is represented by the matrix C.

(c) Find C.
(2)
The hexagon H is transformed onto the hexagon H' by the matrix C.
(d) Given that the area of hexagon H is 5 square units, determine the area of hexagon H'
(2)
() c=pAN= vy [ 3 1\[ I o)\
L B VAR Y,
o e [,
(d) det (¢) = W-q +t W}
= 3
; T\
AREA OF H' = 3x5 F1S)
. J
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5. The quadratic equation
2 =3x+7=0
has roots o and
Without solving the equation,
(a) write down the value of (a + f) and the value of off
3 /A M
(b) determine the value of o + f8°
= (24p) - 2dp = Po 7T : @
(c) find a quadratic equation which has roots
(a —%J and (ﬁ —%j
giving your answer in the form px’ + gx + » = 0 where p, ¢ and r are integers to
be determined.
| ©)
() Sum = Atp- [FE)
= Y- Ry —~9s
(op)* A Y,
_ [135)
28/
L& "B/ 7 (98)
R [ 3 N\ . (
2 | th Yy
/361
2V
Xt - 185 o, 3
74 98
COUx™ (55 5 4 307 o>
. J
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6. (i)
£(x) = x4 —cos(5Vx) x>0

(a) Show that the equation f(x) = 0 has a root a in the interval [2.5, 3.5]

(2)
(b) Use linear interpolation once on the interval [2.5, 3.5] to find an approximation
to a, giving your answer to 2 decimal places.
(2)
(i)
(x)—ixz—L+x—11 x>0
& 10 2x°
(a) Determine g'(x).
(2)

The equation g(x) = 0 has a root £ in the interval [6, 7]

(b) Using x,= 6 as a first approximation to 3, apply the Newton-Raphson procedure
once to g(x) to find a second approximation to £, giving your answer to
3 decimal places.

(1 7 & ry 7T (2)

[V N
(a) |2-D Ans—4—-cos(54{Ans )

A
-1. 448310529

Vot [ & vot [l &

3.5 Ans—4-cos(5{Ans )

= (s
2 0. 497506421 2
f(x) is continuous and there is a sign change.

Hence there is a root between 2.5 and 3.5.

& &
3.5-2.5

k) i I /35 B=A
A (9) g
0. 5139229567
d-205 37§ —L§ ﬂnsxniﬂ ’
o-A  K-A

0. 7443200291
vor &
Ans+2. 5

3. 244320029
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() (a) 9= Hox™ - % x 4x
J'(X) = Yox 4y 4
vor [ &
©) X = b= _2[4) : 5_%
3‘(6)
6.641327173
Fﬁ'—ﬁ & i-.-’E-"_E A
A?[S} —. 5ANnSs ‘+Ans—r
, _509
& S60
— T T =T :
6 . 2Ans+Ans Y +1-B
2381
& 1080

(K= 444D

~—y
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7. The parabola C has equation y° = %x
. 1, 2 :
The point P(gt , gtj where t # 0, lies on C.
(a) Use calculus to show that the normal to C at P has equation
3tx+3y=1+2¢
3)
The normal to C at the point where ¢ = 9 meets C again at the point Q
(b) Determine the exact coordinates of QO
“4)
) de_ oy, b 2 dy o B
at = 31 ~ de Ty B
NORMA
Y- %t = —t(x-htt)
39 "2t = —3tx + 43
3tx t3q = £ +2p
—
b) £=9: 23y = T R
) O =9 ¢ x=3 9
p(>7,6)
g ﬂ t3y -7¥) =o
gl ,v) + 124 9% =o
o _—lx A 6 [ b
v 162 \_>7 )
- bb ) o 4 e 6387
WA = s
[
Q[ 4389 146
\ 243 ) 27 /
. J
www.CasperYC.club/ial

Page 9 of 13



FP1 2024 01 QP

~

r

8. (a) Use the standard results for summations to show that, for all positive integers n,

zn:r(2r2 —-3r - 1) = %n(n + 1)2 (n-2)
" 4

(b) Hence show that, for all positive integers #,

gr(Zrz -3r - 1) = %n(n - 1)(an + b)(cn + d)

where a, b, ¢ and d are integers to be determined.
4)

n
!0\> ) Wr;_ R
<_| I

[

2

")

L)  2n: A [20) [2041) [202)

[

n-| : % (n-1) n* (n-3)

= Jn (ln+')L(n~l) - A () (n-3)

= Yan(n) [ 4 (d4n*+4n+1) - n(n3)d j

lbn* 4 1bn+4 —n*+3n S, +%

(I5n* 4192 +¥) 1

= fnlod) (1) (15nt¢)

J

.
www.CasperYC.club/ial

Page 10 of 13



FP1 2024 01 QP

~

9. Given that

3z-1 A+51
2 A—4i

where A is a real constant,

(a) determine z, giving your answer in the form x + yi, where x and y are real and in

terms of A.

Given also that argz = %

(b) find the possible values of 4.

()

¢ + %
AN [0h A
dz-| = N — 47 AT R

C))

2

AN HI8AkTL - o

AN +1b

3z = 3N+ 8N W

N 11k

S NI

L ) (e f

Ny

anll\—1= -
¢ ) N -8

~

.

v,
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10. (i) Prove by induction that for neZ"

~

5 —1"_3,1_1 2n+3 -n
(4 J - [4;1 3—2n]
)
(ii) Prove by induction that for ne Z"
f(n):82n+1+62n—1
is divisible by 7
c : ( 5 - ) )
W PL an (5 0) =3l 32)  wug
ASSumE  Pln) TRUE [ § S\ _ e [ 2ty Y
lg 1) 9 U un 3/
KoW) S -n\™ _ (5N e[ Dop3 -0
Yy le ) an 3
nl [ lont1s -4n “5n 4213
) S+t  —dn 43-2
- bnt1s 3In=3 )
= 3 Y —~nt3 )
= 3("*'3" [ 2n+5S - (nt)
\ On =+ Y o+l )
= 7(’\‘”)" / >_(n+a)+3 = () \
| 4 () 3-2t) )

Pln) — Plrt) by induction

P(1) TRWE , So Pl) TRUE

For

Nz

.
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Question 10 continued

G) PO D=4 = 7y Ruw

AZumME  Plr)  TRUE:

L) = 83 =7k

REZ.

Cin) o) = g =98, LT g o

6487+ 34 (7 = §E _ pon

- é$'JM4, 4SS¢6M4‘

7L 98+5 6" ]

~7

Sin (o :F(n) 5 & hu H—#m, w7,

v

Go ) 3 amualtipe o T

Pln) — p () \bj

indu ction,

P(D TRiE, So plh) TRuE For

n=I

S

.

N\
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