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INSTRUCTIONS TO CANDIDATES

Please read these instructions carefully, but do not open the question paper until you
are told that you may do so.

A separate answer sheet is provided for this paper. Please check you have one.
You also require a soft pencil and an eraser.

This paper is the first of two papers.
There are 20 questions on this paper. For each question, choose the one answer you
consider correct and record your choice on the separate answer sheet. If you make a

mistake, erase thoroughly and try again.

There are no penalties for incorrect responses, only points for correct answers, so you should
attempt all 20 questions. Each question is worth one mark.

Any rough work should be done on this question paper. No extra paper is allowed.

Please complete the answer sheet with your candidate number, centre number,
date of birth, and full name.

Calculators must NOT be used. There is no formulae booklet for this test.

Please wait to be told you may begin before turning this page

This question paper consists of 12 printed pages and 4 blank pages
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1. The sum of the two values of x that satisfy the simultaneous equations

x—3y+1=0and3x?—7xy=5is

3(3y-N*-F(3y-)y =5

o = B(Ay?-6y+\)~2lyz+ 3y =S

1yt 1%y + 3-2ly* +ty = 5

SR RETINEE B
]D 3.5 65 \y
B 48 y= U=zl 4xex2 =11 50169 = 11113 - 2 oy Y
F 5 )2 2 12

foryg=l, w=jxl=l=%
y=-Y6, =3x"Ye-1--3,
Sum =5+-%2-35

2. The number of solutions in the interval 0 < 8 < 4m of the equation

sin?6 +3cosf =3 is szgfctﬂz@: ] S0

)~ 0329 + 3058 =3

A 0
o cos20- 3030 +2=d
¢c 2 Lok y=c030, than y2-3y+2 =0
m (8—2)(H~I)'= d

E4 ooy=20r |l S0 s O=2 ov WSO
HoB no real sols 0 =0
G 6

G=0 or 2T or 4T

3 golunovy
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3. The perpendicular bisector of the line segment joining the points (2, —6) and (5, 4) cuts
the x-axis at the point with x-coordinate

Common potnt © mudpoint of cegmont: (3-5,-1)

a X EQ of brsecior @ of jorm  y=mA4C
: . y=-324C
B p 10
i % use (3-5,-1) onad g =1= %x 3-5+C
19 = & =2 +L = =L
iﬁ_[_
E 6 S0 H:'j.’l P 2
10 20
cuke of Ul when y=0 4. 3 -, = x=1
10 20 6
4, The complete set of values of x for which (x? — 1)(x —2) > 0 is
(A=) +1)(t-2) 7 C
A g, ey el _Condunom om W | L -1+ -2 (%2-”(’%"71)“_Y__..____,
B x< =1 x>2 Lol } . } 5
) ‘——l - O — O
G -1<x<2 “1<x< | —~ + - (ﬂ:
D x<1 x>2 w=I o I @
: S A 41 <+ | = i
lE “1<x<1, x>2 -y ¥ g O O
K72 + |+ |+ Gk
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b Given that y = —log;o(1 — x) for x < 1, find x in terms of y.
y=- 090 (1-%)
- &
& a= logio(1-¥) = H = LUQN (I'X)

B =1 +log; "
B 07 = 1~

C x=1-log,y

A= =107

E x=107Y -1

F o x=10"7

6. It is given that x + 2 is a factor of x3 + 4cx? + x(c + 1)? — 6.
f()= 23 +4c e 2 (ce)* -6

The sum of the possible values of ¢ is

(A42) W & faccor go [(-2)=0

AT ) (7w (-2)P x ()Y - 6

B =6 = -8 r16C-2(Cr ) -6

¢ ¢ = =l 16l = 20 * =l -1
(>_¢] # =20l 2= 16

E 10

g0 2¢0%-{2c+t 6 =0
cr-6c4+ 8 =0
(c-u)c-2) =0

C=1 o 2

k4276
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7. A bag contains n red balls, n yellow balls, and n blue balls.

One ball is selected at random and not replaced.

A second ball is then selected at random and not replaced.

Each ball is equally likely to be chosen.

3n bols

The probability that the two balls are not the same colour is

Rad l%ag
gn

A n-—1 /
3n—-1
B 2n-2
3n-1 QUCN\J
2n
L 1)3 / \\
27(3n- 1)3
s fellow  Bwe Rud
B 3n—-1 n-l s X
. 3n -y 3 3
F e
27(3n—1)3

Preb iy (Red Red) = P(BR)= P (1Y) =

probObly (Qjerent) = \ -

© UCLES 2017

3(n-1)
3(3n-1)

\

_..-.

3

\

\ "\
\
B lua Rod
- ol
3 3
gue deliow Rad  Red el
=l I & n-1 L
i 33 3 3
n-1 = _N-1
X300 300
|- n-1 = 3n-l-n+l = 2n
an-1 3n-1  3n-|
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8. Given that a*b?*c3* = 2, where a, b, and ¢ are positive real numbers, then x =
A A B :
g (@™ b* ") = g 2
1 ¥ g
loga* r Wgb™ + loge = log 2

A 10gi0 (5s0)

B logp 2

lgm(;“) A \oga + 272lgb + 3% W0gC = log 2
c logyg(a+2b+3c) 2 3 N
o x (loya v wgb® + 09¢”) = \og 2

a+2b+3c

. log ( ) ) ’)L = \Uqu 2-
10\ gp2e3 7 3
0ga 4 Wwgb®+ WGYC

F mg:z?;lz&) ‘ _ L_gg ?.
I logab?c?

log,o(ab2c3)

i

2
ab?c3

9. The roots of the equation 2x? — 11x + ¢ = 0 differ by 2. The value of ¢ is

2=ty -%% 24 - H.'t\/_l-i—ng.—E
[ 7 * *
g 3

- D,Ltbu\@»\(mﬂ\é}?.%‘

¢ 1 ji¥Mi-ge - l-Jiz]-8¢ = 2
) n Ly
p 119 N
8 Lylzl-8C = 7
Lr
J1-8c =
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10.  The curve y = cos x is reflected in the line y = 1 and the resulting curve is then

w
translated by % units in the positive x-direction. The equation of this new curve is
prassx

\Y
H:Cﬂ’ﬁ"x-—l —) \d" |- O3 A — HCI"CD"S”Z*f
g L~005 K

\

g=2~w3(x-%> |

11.  The sum of the roots of the equation 2?* —8 x 2* + 15= 0 is

(2%)*- 4&x 2* 415 =0

5 B i ‘d:z« than we howe HZ—QHHS'-O
(y-5)y-3)=0

B 8
C 2logi02 0 3:9m 3
D loge(l) Whan 2% -9 Wk g % W0y 2= 109 5

%= WS
B log,y 15 (D'g 7:

log; 2
=5 R E
log 2

log§ . g3 . g+ Wg3 - 1oyl
W0y 2 og 2 Log 2 l092
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= 2L
h= a* o -2
= 2
b Jext - d
= 2
J3L 9 1%
.-J 3 /x
12.  The cross-section of a triangular prism is an equilateral triangle with side 2x cm.
The length of the prism is d cm.

2%

Let the total surface area of the prism be Tcm?. Given that the volume of the prismis T
cm?, which one of the following is an expression for d in terms of x?

Prea of tnangle =Ly 2y J3 o= J3 (x2)

A = e of redOngle = 2 d (*3)
. s SwrfQle area= 2V3 7ty Gad = T

3x-2v3

., volume =3 x*d = T
G x—4/3
]' - 23 A2+ gad= 3a*d
D

i 28« +6d =Bad
B 231 = J3ad-6d - d(Y37-6)

4 0BY . T

B16 Ba-2B3B 2%

13.  How many real roots does the equation x* — 4x® + 4x? — 10 = 0 have?

4& ki Aty fn s o (W= ¢ 8 = fa -3+ )= g (-2~ )

Ao Scagnary pous at: x=0 & y=-10

E= Y= q

b e g -10
, C zl
D 3

g /d b
\ F(0)=0 w2 placey
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Stlugh ies W y=m2+C or w thig case wih Logs:

lm:c:ugc 10 w99=fnum1 + C

m
14. a, b, x, and y are real and positive. lﬂg ld = \0'9 % + &
- G
a and b are constants. u)—g 9 = w-g A ch
x and y are related. LUQ 3 . m,g Ci m
A graph oflog y against log x is drawn. 8 = C ,xm
For which one of the following relationships will this graph be a straight line?
A P =
B y = ab*
C yi=a+xb
D o=
E yx = ab
15.  The smallest possible value offol(x —a)? dx as avaries is
Hl ; (
I (-0 du- f A*-207 +0* dx
. 0 ¢
[A 12 3 2 L
1 - —— e
B3 ¢ I 0
2
C k- =L -a +4
2 S
7
b A L oag-
da
E 2
29~1=4
= 1
az="
® UCLES 2017
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16.  Given thatc and d are non-zero integers, the expression isan integer if

8¢ x 125¢+d

@as) oM | parg5)rere
(Zg)c % (Sg)C?d

c~2d+ 2 (2c+d) ¢-2d+ 2C +d
2 i 8

zgc, % 53(c+cl)

"

A c<0

B d<0

C c<0andd <0

\i

D c<0andd >0

\E c>0andd<0—\

= Zsc rac—d
F c>0andd >0 * 39
G d>0 »

= nAb -u4d
H ¢>0 2« S

TS 1§ an udeger whan 2¢ & -4d are num negakve inkegers
we're told c&d are N jero wuegerd . ue noed €70 & dv0.

17.  For what values of the non-zero real number a does the quadratic equation
ax? + (a — 2)x = 2 have real distinct roots?

x=-(a-2) £ J@-2)? +uaxt

A All values of a

LA
B a=-2 - 2-at J(@-2)*t 8
C a> -2 0
E a2 | Rocl distnct costs whon va-2)rx8a ¥ O

E No values of a

(0-2)2+8a ~a%ua + 4480 =a? tya+ 4 = (a+?)?

Need (a+2)* 70 whith happend ¥ a eltept a=-1
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18.  Theangle x is measured in radians and is such that 0 < x <m.

The total length of any intervals for which —1 < tanx <1 and sin2x = 0.5 is

e tAn x
A A
12 ‘ -1 éean €\
1A
] ® s whan 0 ¢ €
) . G
C - ¥ . -y - ;
AN NSV T gAsM
T -1
53
5T
E 'y Fox y= o 2
m gz s =gnTl =05
¥ d 6 6
G Sjn g 2% 08
whan :ﬁG €2 €5
G
a sansfuad forf ;
k@S alk sabisfd f PP
g O | B &
o b
19. A geometric ser 1es has first term 4 and common ratio r, where 0 <r < L.
G, 4r) b, Yl
The first, second and fout th terms of this geometrlc series form three successive terms of
an arithmetic series. it ‘+fd Q‘V'ld l“—ﬁd
The sum to infinity of the geometric series is
b =wad wr®s yr2d
= - f = - ;
g U1 d=Ur-y 2d = 4r -4 (2)
2 =4 (r-1) (V)
B 2(3 - V5)
@)-0) gwes d =4 G-tr e y= b
'C 2(1+v5) = e (r™=1)
lD 2(3+\/§T\ = by Or-O(r 1)
Wlr-) = br (-0 H) = e (r4)
r+r={=0
sueszon 0= LU =12 6 e pold 170 g0 £ =145
2 5 =
= (X = Lf L|- - 8 = % E - G) e ”
o T = S = - =10 = Gy - 2(3+V5
| -v |- f.\p; g JE % ol (3_\}79_)(“\%) ©UgLEg72019
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20.  The coefficient of x? in the expansion of (4 — x?)}[(1 + 2x + 3x2)® — (1 + 4x3)°]is

A 28
B 72 \ o \
' 3 5
C 78
I« 6 ow |

D 1oz | $ 1o | O G \ Gih
o L ¢ 15 w0 5 &6 | 6k
F 310

G 312

END OF TEST
(1x 24 3%2)©
=16 007 (ana 3a) #8021 3X) 4
e 1 a CUr 3 15 (204322 H3AP) y o
EWh L 18+ 15 (l{’12+\27(3 t Ch(“) B o
412+ V8" + COx*+ 19023+ 136x 4.

(i

1l

| + LA+ :{-9’12 i+ - -

W

14 WyB)e
il (-
(- 12+ F8 A% ¢ - 1 +..)

ST o U R S R L B L
Cooffrant W & F8 =312
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