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3
1 Itis given that the expansion of (ax + b)? is 8x® — px? + 18x — 33, where a, b and p are
real constants. Y+ b)? o (av( er)(az,x 2. 20b X + b?’)
adxdy 20%°b 21+ ab* A+ Q?ba?+ 2ab*x 4 5
a3 1%+ (30%b)2* 4 (3ab*) A +b°

What is the value of p?

(|

\

A -12V3
B -6v3 =8 Sas?
C -4/3 30b? =18 b?=-333
D —3 6b = (8 b= -3
E V3 L* =3
F 43 b3
G 6V3
IH 12v3 | 307 b = -p

-p = 3xux -3

-p = =1243

P:\Z\Es’

2 The expression 3x% + 13x? + 8x + a, where a is a constant, has (x + 2) as a factor.

Which one of the following is a complete factorisation of the expression?

pl)=3d 3+ B v S0 40

A G DE=DE=D  p(0)=0- 3% 8+ BxUt 8x-240 - 1214
B (x+2)(x+1)(3x-2)
g " ) (2400 = a= -2
C (x+2)(x+1)(Bx+2)
D (x+2)(x—3)(3x+2) ((1)= (2 +(3A2+BA+C)
E (x+2(+3)Bx-2) e ANFHBE O 4 6%+ 287 4 2L
F (x+2)(x+3)(3x+2) = 3%3 £ (5+Q),zz + (C+2B8)%A+ B0
B+6G =13 2L = =2

(L +2) (1 +3)(37% -2)
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3  Alineis drawn normal to the curve y = 1% at the point on the curve where x = 1. (I, 7.)

erroudiont of aurve = dysg, -~y -3
This line cuts the x-axis at P and the y-axisat Q. Creadudny ax (\)-2‘) w -y

The length of PQ is  Crradulink Of normal ok (1;,2) ® Y4

3V equaiom of nermal 8 of form yemi+C

2 2= x|l 4¢
3vV17 ]
4 " S
= L
o 27] e
p = when =0, g =y —> Q (0, Yu)
p 20 y=0 %=-3 — P (-%0)
F 3v17 :
2 (PQ)* -7+ () =ya+ ¥y, - 833
Q.= /1t
[

4  The sequence a, is defined by the rule:

a, = -D" - (-—-1)"_1 + (—1)"+2 for n > 1.

Find the value of
39

2,

n=1

A -39 = )= ()% (V)P - - - -3
} B -3 ' Q').:("I)'LJ"(hty W (")q’ l--l+l=(+131=3
c -1 B FA = T & P =~1=)=i= =0
b0 Qoquan 1 -3,3,-3,3, .., -3
E 1 L
F 3 ¢ o
A
G 39 é_“n -3
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1= 2 y-=3 PO (-2,3)
A=l = 8:3 (_2,3)

5 ) ‘I |

5  Whatis the total area enclosed between the curve y = x? — 1, the x-axis and

thelinesx = —-2andx =27
& -1 3

s J1rda- 1l-ldfx=?£_3---'x/2;(2_ el
A 3 ’ -) 3 f 3 3

8
B 3 8 ig=L 4| =
5 - "
| i

16 A1 dat = (L _ -
P 3 “—I: (3 ')‘('g—‘r)):é‘ﬂntgﬁl—‘.l;_

6 P, Q, and R are each mixtures of red and white paint.
The percentage by volume of red paint in P is 30%.
The percentage by volume of red paint in Q is 20%.
The mixtures P, Q, and R are combined in the proportion 12 : 5: 3 respectively.

If the resulting mixture contains 25% by volume of red paint, what percentage by volume
of mixture R is red paint?

pank | % Rad | Yolume | Voluume rod
4 p 30 \2 2% ¥o0 = 3.6
B 23% Q 20 G & x ‘),0/100 = |
) C 13&% -
5 e R R 3 3% Rlao = “igo
E 939 Toed 25 20 20 % 25/ 100 = 5

F Itisimpossible to achieve this result.

So : 3‘G+I+§_’K = £
lo0
3_@:
loo

2
)
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ASSUME 300 memberd to male thes eq§ir (300 ¢ dimdble by 3,5 £100)

6

7 60% of a sports club’s members are women and the remainder are men.

This sports club offers the opportunity to play tennis or cricket. Every member plays
exactly one of the two sports.

Siofthe male members of the club play cricket;

2
2 of the cricketing members of the club are women.

What is the probability that a member of the club, chosen at random, is a woman who
plays tennis? Qb "3(-(’ 20-Y =32

,

S women WTotal e

gut Tt

1
A = . N ,.// \|
25 . ! &
1 onekek | (96) Q el
C g /\ ) i i e N —
i} 300
N a @% @\ 3
3
E - lele-Leg =9 6 2
5 60% o 300 /5 %128
s woman ) = 8% - F 0%l o
P (fonnis w ) 300 26 f 300 =

8  Find the maximum angle x in the range 0° < x < 360° which satisfies the equation

cos2(2x) + V3 sin(2x) — Z— =0 Su’l,z’)f—q" (‘,0527( =] S

A 30°
(s 24)+\3 S 2% = Y -

B 60° :
unt)x-Bon2t+ ¥4 =0

C 120°

D 150° Lot = un2 A & gek 92—ﬁ3+3/q20

E 210° 90 'd: \,-—’_‘.‘-J.Fgﬂ‘-(—qu = \i_é_—

'7F 240°i 3 2

G 300° N 29 - \‘- - 9oL = GO
H 330° 2 A = 50
© UCLES 2016 [ thig l“(l,hge can also be 60, 120 p 240
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(orure ¢ nudp Ut (5,4)

\ (1,5)
2 d? =424 2" =16 +4> 20
(,3) d’ﬁa“‘”ld;‘a' 90 vrodius JG

9  The line segment joining the points (3, 3) and (7, 5) is a diameter of a circle.

This circle is translated by 3 units in the negative x-direction, then reflected in the x-axis,
and then enlarged by a scale factor of 4 about the centre of the resulting circle.

The equation of the final circle is (l) OYLQLYL&J m (’)ﬂ _(5)1 i (U-Lﬂ ki 2
-2 +G-a2=32 (2) (x-2)* P(H*Lﬂ" = (J—S_)L

(x—2)+ (¥ +4)* =320 (3) (’7( ,_2)2_ *(U FL)? = (\/g)z
(x—2)%+ (y —4)% = 80

(x=2)++D? =80 () (x-2)* ty+ )* = \rl(Jf)'ID

(x—2)24 (y—4)2 =20 ;|

Mmoo wmoe

(x—=22+(Hy+4)?%=20

10 How many solutions does the equation x tan x = 1 have in the interval —2m < x < 2m?

-ton?
J
A 0
®
B 1 !
C 2 /@
D 3 —5_7" ) /E/\:..'R ; ’f/';ﬁ LT
{ 4 /
l E 4 l / ; 1
F 5 é
G 6 /
A tQn A= |
tant= |
x
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11  The real roots of the equation 4* + 12 = 22**3 are p and q, where p > q.

The value of p — g can be expressed as

I 5 13 e

g =
4
- @) ae =¥ 20
c 4 ekt UEETEE L
D _1‘|‘10g10E
2 2%
ogua 3 Lok 3?1 thaon 31+|2:83
10810: 92 “&8'1’ ”-:O
0810
logyg 2 (\d "‘6)(9“2) = G
when  2M=2 Rl

2 =2 2 g2 = log 6
2ol = | 2% = g 6
A=V, 0g 2
EF u_’:ﬂ_G y L
2409 2 ‘

p-q=lg® _ | - Wgb-Wwyg2 - g3 - Wy3
g2 2 2 g 2 WY 2 g

® UCLES 2016
© UCLES 2019



9

12 Aright circular cylinder is contained within a sphere of radius 5 cm in such a way that the
whole of the circumferences of both ends of the cylinder are in contact with the sphere.

The diagram shows a planar cross section through the centre of the sphere and cylinder.

[diagram not to scale]

}\\%5 l_\’)-_r(?’-:gl:zg)
r—

Find, in cubic centimetres, the maximum possible volume of the cylinder.

Cgumlnx volume = K r > (2h) = 2% *h

A 250m = 2% (52-h*)h
B 5007 = LT (25h~h*)
C 1000m =50 h~ 2T h?3
D 25_0@” Mounwee  volumg by dV -Q
5 3\/_ il
00V3
E 5 T E SOT\"‘G)W}\L
1000\/§n % 50M=6Nh? )
k W:860+-26 ¢ h°=[28-L2
€ 8 3 &3

u)ho,nh;\]_fij V:fm(zmsv §3>= m(‘zs‘ w IE N 9_7((250\
3 3

B (B) 3 aj3 305
= 500N - SO0
33 1
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Stouroniry - pours ax-acg =
%

Ay - ogat- 302" ~120 > 15 (2¥-2%>-8) = I5 (22-4) 1%+ 2)

X 10

13 How many real roots does the equation 3x® — 10x® — 120x + 30 = 0 have?

o =t
A 1 jf% = Wwhgh AL==1
B 2 i
TCT. a=2 D y=3x25-10x27-120% 2430
el = 3%x32-10X8 -2yd + 30
b 4 = =|qk €0
E 5 A==2 = Y=3K(-0)5~|0x¢-2)° +]20x 2430

%
T~
=
~
{

~96+ 80+ 240 + 30
26470

b
U]

@

- -‘(219)
14 The terms of an infinite series S are formed by adding together the corresponding terms in
two infinite geometric series, T and U. 6—[13 Cd a axX O 2} ax 3
, A4, g

The first term of T and the first term of U are each 4.

S=7t U
In order, the first three terms of the combined series S are 8, 3, and 2

t = copumon raxo of T
What is the sum to infinity of S?

w U

L » T U | $

5 Y| 4 8
B 23_0 Lk | L 3
c & NERTCAR
_—
—3] bt ayu =3 t =3y -y
E 16 .

L{’JCLTL\—\-{l‘-'E’/Lt

F 32

Y-y + wu* = Sy
Hub-bu+ Uy + Wy =5/
2 . . 25 - .
Su*-6u+1=0 > u élz?-iiafﬁ
& | _
]F Y /2 H’LQD t'sfq-"vzel/cf) & Ll' u-:l/q thin t_._.]/z
SO thu are 28 Yy ¢ o et madker wiuth 18 wheeh

:a‘ ,—Lj-——.“ S...__L_P—zl_(:)_
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Y = A+ Q) (o - A+ ta?)
o3 -8qx?4 $arx a1t -4ad+ 4a’
=ty @ -ty (Ba*-bat)x +ya’
3oLt 4 uaru+ ba’ 11

15 The least possible value of the gradient of the curve y = (2x + a)(x — 2a)? at the point
where x = 1, as a varies, is

Grraduent % = b 2-Jgax + 4q®
O

49
A ——
4
B -8 L,Uf'L(U’l%:’, Qg = b6=lyd +a*
s ol 2
(_"7—4" '—d—':‘/Lff’fd
D 5 ol
g 7 Lotk -1 +8a=0
1o 84 = /¢
a-=3%
Suh. wnh 4(/
- Cc%z ¢ get muemised gradunt = 61U (Yt )y 4 (V)

fi

G = M 'f'ﬁ = 2';
2 i HL:
16  Given the simultaneous equations

(1) logio2 +logo(y — 1) = 2log,o x

('l) log,o(y +3—3x) =0

the valuesof y are () wg (2(8 "l)) =LO?J' il (2) wg (y+3»3'z):log |

A 5430 20y-1) = 1* y+3-3% -]
7t 7 2 -2 = A g=3%=2
B 3+V3 2y = A2 47
LB Y= 22 4
D 3,9
E 1,13 Mo 22 4 ) - 3y -2 '1:6“3\/%”#)(6
A 0 w6 =0 —‘6“\/12’_2
v
0 y=3%-2
et 22 = 3R
A
-
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Hcm X j'—‘CUTS th
| For y to be —ve we
2% sy wd
T L g T (+2008 2 <0 & cO3F 2070
12 oR
17 Itis given that J+ 2008 A 720 & COF 27<¢
y=(1+4+2cosx)cos2x for0<x<m For H_Zmrxz() oS 27U =0
The complete set of values of x for which y is negative is JENT R ==l 2%:%’—3‘
oS A =Y, a;z_r
T2 3n
A 0<x<- ?<X<T 9{:2{571 Z:II &
B 0<x<- —<x<m 4
4 4 3K
C 0<x<Z Z<x<n =
D Tewa EE} Condibion. |14 2008 X | co1 29 | ((+2cm ) Cos 2%
4 3 4 E .
E Z<x<Z 0<A < iy u M
4 3 %c’IT/L[L — @] O
n 3n
F LS&sy ’H/l-f<’x(1{3rn ~ — @
o =Bt O - o
s ReAL Yy 1|  ~ - +
1 :3/(_}1’[‘ ! = O O
¥yr<u < | o + G\
- 2 =1
18 The function 3 isdefined forallx #0. = |-A = (["7()'1- 5 = X /3 - XU '3
The complete set of values of x for which the function is decreasing is
dy < -2 Lo T e o T (g )
?-A xS—Z,E{ d/l 3 3 3
. _Gls _ 2
B —-2<x<0 u)’r\m’dgd_,o) n-;_fx 13« 1 o /3
da
€ <1 x#0 e -2/
ok “ B T3
D x=1 _2_1'-1/3 -«
E -2<x<1, x#0 > ~¢13
F z==2 =1 -5, |
(ondutvon | x| 2+ | Mulbypyy | x 73
A <2 = = e =
A= 2 - o o O
=24t 40 = = - 4
© UCLES 2016

© UCLES 2019



13

19 The coefficient of x* in the expansion of (1 + 2x + 3x2)® is equal to twice the coefficient
of x* in the expansion of (1 — ax?)>5,

Find all possible values of the constant a. 1

l 2\
A 12V2 13 3 I
+V17 lq 6 4 |
¢ iviE | 6 10 1o & | 5th
D 12V17 | & 15 2 B & | 6th

E There are no possible values of a.

O | W

For (1-0°%)7 we wane b coeffolient of A
(1-ax?)* =%+ § ()" Carr)r 160)°-ax?)?+ 10 (1)* (-ax?)%+...
o s(~a-zi).+@%ax?)\’+-~

S S

Cooff cont = (o
For (H’["Z?( f‘3fxzj)(; ue Wwant s CU%CLM % .2,3

(14224 3%%) = 154 600)° (2a+327) 415 ()" (3714 3%%) %+ 20([)3(2')”3;{)

= IS (4T A3 T Y) + 2%.;%.{%3‘*---)
/ 20%8 =160
/S xIL=[po

1804 160 =3 ¢o

So than 340 = 2x(0a”

alfg__'—,t_:)} P QT'fJﬁ—
z
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14

20 The diagram shows a square-based pyramid with base PQRS and vertex 0. All the edges

of the pyramid are of length 20 metres. X = i
. P X =J20* 110% = [5 00
< 4> o " 10/8

9 r XT =10

[diagram not to scale] brstance = 10Js+ 10

Find the shortest distance, in metres, along the outer surface of the pyramid from P to the

midpoint of OR. o T
@ " )
f
A 10V5-2v3 0 Q
B 10V3 R S
C 10vV5 0
D 10V7
o
E 10V5+2V3 B A
f T
END OF TEST

(P = 2024 1024 2 x 204 10 o5 120
500 & 400 x -L
2

(1]

\

500 ¢ 200
700

(4]

T =/300 = 1077
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