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Answer all the questions.

Wirite your answers in the spaces provided in the Question Paper.
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Solution served as a suggestion only B : l
1  The graph of y ___2_x+1_, where a, b and ¢ are non-zero constants, has an asymptote at x = -—%. g ,
ax”+bx+c g 1
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Solution served as a suggestion only

2 Two vectors a and b are such that |a x b| = 3. It is given that a is a unit vector and b.b = 9,

Show that a and b are perpendicular.

let & be tue Mﬁ\& between & and b

e _,_ll:-riv\‘ T b= |8 1
“ =3 7 [l
- |
b= 40
Akl 4
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Solution served as a suggestion only H :
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3  The equation 2> +az? +bz+c =0, where a, b and c are constants, has roots 3 and w where w is 8 §
complex number. E
=
(a) State a condition on a, b and ¢ for the third root to be w*. [1] g
(-
o)
a, L), ¢ €l §
(b) Given that the condition in part (a) holds, and that w = — 1+ 21, find the values of a, b and ¢. [3] §
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4 (a) Without using a calculator, solve the inequality

» (¥12)
(-%+5x+4) (x) (xt2) 2 ©

(x-)(er1) (A (x4) <°

-y ! 0 b

—3¢x<-l oy 04 x26

(b) Hence, solve the inequality i = |x|—3.
lx[+2 7 [x]
0< |\(\ £(
~b<xg &, X#D
© UCLES & MOE 2024 ﬁ 9758/01/0/N/24

[4]

[2]

[Turn over




\
1
|
pg—

Solution served as a suggestion only Ll g |
S A geometric series has first term @ and common ratio 7, where r < 0. The sum to infinity of the series %)
is 18 and its third term is % E |
(a) Show that 2773 —27r*+4 = 0. [3] g I
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(b) Find the values of r and a.
L o % re| '.'r<o)

FVDM G.C. Y=-7%

The nth term of the series is u,.

(c) Itis given that

r=k+1 r=1
Find the value of &.
e K
90(‘&— > W)= 2 W
fzt r<1i
'3
k 2 (1-65)
Y% 0 - z \AY = ____r__)
g\ r=1 <
v
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A curve C has equation y = 2¢* +a, where a is a positive constant. The point T lies on C and has an
x-coordinate of 1.

(a) Use calculus to find the equation of the tangent to C at 7. Give the equation in the form
y = e(px+q) +ra, where p, q and r are exact constants to be found. [5]

Lo bx?ex” )

0\)( - Ax = (,@ (N‘A.U/l x=|

U:)Qf\'a

X= 1
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(b) Itis given that the tangent to C at T passes through the origin.

(i) Find the exact value of a. [1]

A= 4e

(ii) Find the area of the region bounded by C, the line x = 0 and the tangent at 7. Give your
answer correct to 1 decimal place. [2]

| 2

,‘\Vlﬂ\’— L c}&x 4+ 4e AX - Ji(‘)(€€/>

= 5-4 ("d[’)
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It is given that f(») = cos(r6).

(a) Show that f(2r—1) —f(2r+1) = 2sin@sin(2r6).

(og (}v—l)e - oS (QY-H) 'g
=-) sm(i;)efrm ('—})e'

= J gw\().ro) im 9 4

(b) Hence, given that sin@ # 0, show that
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Zsm(ZrO) - 28i$19 )

r=1

‘F(”") - f[lv*\)

1
sNIs

r_% Ssm&sm(JW) =

t

-
-

o ¢ —_—~
O
{
—

I © UCLES & MOE 2024 @ 9758/01/0/N/24

[2]

[3]

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

101

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN TH

> 1V

DO NO WRILE N [ H

ARGIIN

V)

DO NOT WRITE IN THIS

N THIS MARGIN

DO NOT WRIT!




Solution served as a suggestion only [

(¢) Hence find the three possible values of
n

S (o).

r=l [3]

(os% - oS (Oﬂ'){l>

[,
[ v
32 -‘M(%) =

(=1 —’L' Jem?
y(5-5)-e
33 - ) {1 E - 0%
1 (8- "%

© UCLES & MOE 2024 % 9758/01/0/N/24 [Turn over I
==




Solution served as a suggestion only ]

8 Itisgiventhat y = cos(l —e?).

2
(a) Show that %;”VZ- = k(j—i— -—2ye4"), where k is a constant to be found. [3]

gﬂxt om ((’ L2x> [_l&lx>

g
dy =fc0$(‘—‘l)x>(4em> o ("46”)(’“"‘ ("@273) ]
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(b) By differentiation of the result in part (a), find the first three non-zero terms of the Maclaurin g
expansion of cos(1 —e™). [4] =
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(¢) The first two non-zero terms of the Maclaurin expansion of cos(1 —e*) are equal to the first two

non-zero terms of the series expansion of , where a and b are constants.

1
Va+ bx?

Using standard series from the List of Formulae (MF26), find the values of g and b. [2]
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9  Acurve C has parametric equations 2
-
x=32+2 y=~+2 fort>0. E
(a) Show that % = kt, where k is a constant to be found. 2] % i
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(b) The tangent to C at a point P makes an angle of 60° with the x-axis. Find the exact coordinates £
of P. [3] %
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The point Q with coordinates (16, 20) lies on C.

(¢) Using calculus, find the exact area of the region bounded by the curve C, the x-axis and the line
parallel to the y-axis through Q. [5]

AVM - J’:L ) AK

[L (P20 (e 42) dt

sd.b

a “ i
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s
,/— 2 )
10 (a) Using the substitution u = v4x+ 1, show that f 4x+ 31—49du- [3] E
u-— z
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(b) The region R lies in the first quadrant and is bounded by the curve y = ';h_-;l and the lines
x=6,x=12and y=0.5. 5
2
(i) Sketch the graph of y = ﬂjz—l for x 2 0, giving the coordinates of any intercepts with the g
axes and the equations of any asymptotes. Shade the region R on your sketch. [3] g
=
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Find the exact area of R, giving your answer in the form a+blInc. [5]

R- J‘”’ 4x+1 o 5("5)

\

5 w-14
r ! w3 ; _3
T L.\w’r as) [ wtz ] |g

- ll{f%lvl
|
:|~\-3lw3«3\n;
g . -
- li3mg ”"“;\"$) C=g P

Find the volume of the solid generated when R is rotated through 27 radians about the x-axis.

Give your answer correct to 2 decimal places. [3]
4+ (A (L
[ (e 2137

o ?
= |-04 wade g
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3
11 A helicopter is hovering at a great height above the ground. A parachutist drops from the helicopter and @
his parachute opens. The parachutist falls vertically. At time ¢ seconds after leaving the helicopter he =
has fallen a distance of x metres. At this time he has velocity vms™'. The motion of the parachutist is F—-'-'
modelled by the differential equation E
Ex | dr_ :
1P +adt = 9.8, §
where « is a constant.
(a) (i) Use the equation v = % to write down a differential equation in v and ¢. [1]
z |
v _ ax ohv &
A R A ¥ -
=
dv b4
(ii) Given that T 5 when v = 2.4, find the value of a. [1] .
€|
[
51 1.Ud = 9§ 2
g8
A= L
(b) It is given that the initial velocity of the parachutist is zero. Show that v = A(1 —e?, where A 3
and B are constants to be found. [5] 9
dv S
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3
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V=49~ Ae k= " : |
-
‘b: 0 ) \/= 0 A = L‘- 1 g
g1
-2t
S V=44 e ©R=44  B=-2
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(¢) The helicopter is at a height of 2000 m above the ground. Find the time taken for the parachutist to

reach the ground.

V- 44k
dx -2
¢ © 41— A0

-2t
x- 44t +245e € ¢

f=0 , x=0 = — 345

Xz 2000 t- 40§-b = 407 ¢ A
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s
12 Air traffic controllers need to know the exact locations of aircraft. They use coordinates (x, y, z), with 7
units in kilometres, to locate individual aircraft relative to the base of the control tower which is at = |‘
position (0, 0, 0). The ground is horizontal and is modelled as the x—y plane. E
=
4 1 =
An aircraft flies along a path with equation r = 3 |+ A| —1 |. The air traffic controllers are situated in g
1 2 Q
the control tower 0.1 km above the base of the control tower.
(a) Due to the atmospheric conditions at the time, the air traffic controllers can only see aircraft that z
come within 4 km of their position. §
() Find the coordinates of this aircraft when it is at its closest point to the air traffic controllers. ‘g |
[4] z
-2 4 t) =3
[ed closest rowt ve F 0F = ( 3- A =
| +2A s
o
, . - 0 z
[et & fva f{' it contvollev be A 0R - ( 0 ) Q
0-|
=3 417 J
RE=( 5 z
3-2 o
04122 <
2]
p o
447 | - =
(52 J[)-o aermsennireee
. =
04427 > (A= -2 § g
’—.
=- Yo S
8
- 53/ S
0 F = 5 1/ 15
|
/15 5
5% 52 L g
CﬂOVAMﬂ‘tm 5 1 (5 1/ 15 g |
z4
w
(i) Hence determine whether the air traffic controllers will see this aircraft. [2] g 1
AF{ = = 445 24 §
57./(,-9 -4 Canvst tee a3

"/;0
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21 ]
A drone flies along a path with equation 3/7_> . (3{1)
2 —'3 ‘k . < _‘
x3 =y+1=£—_i_’ B l_v.—,( A + -1

where £ is a positive constant.

(b) Determine the possible values of £ if the paths of the aircraft and the drone do not intersect.  [3]

. 3
Quﬂnge (mfevdect - 442 = '%"’2"’*
“Saera-s =0 ) %
%= - o~
3-2 | £ @ Az 4/5
—d-A=-U —
| 4 22= k—d
14 1
A — 4 — =
=45 k
k= 32 s b venft % done wt b tesect
5 2
Icelk\{.gk
(¢) Find the acute angle between the paths of the aircraft and the drone. [2]

cost =
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(d) Itisnow giventhat k =2, UZ_I
E
The aircraft and the drone are observed on radar to be closest to each other when they are at the %
points (4, 3, 1) and (4.2, 0.8, 0.2) on their respective paths. e
o
() Find the distance between the aircraft and the drone at this instant. [2] N
0-2
. —_—
oliet: ~lt/g, = Jl%
-4/ >®
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(ii) By considering the vector between the aircraft and the drone at this instant, determine whether (Z_.,
the distance found in part (d)(i) is the shortest distance between the two paths. [2] “g‘

a

| =

0-2 [ l z

i\ =k -1 “ul.f-r] = 14\-8 Fo0 m

4 > 5\ -y -4 2 g

-4/5 i

Z

8

Gy
-4 -\

flo.
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