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== 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 marks 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 and dictionaries 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 21 printed pages and 3 blank pages.
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= 3%2 5 2_ i
a 2
X ik
1  Given that - ‘3%1_ 2% B
ay _ 5.2 _ 2-3x
dx_3x o X#0
and y = 5 when x = 1, find y in terms of x. ]r\,ke_g‘{\(lh],
1 2
A ==x3 2-3x1+6= . -2 .
y 3x + x x4+ 3 jb’ll_l(xﬂa'}' 3 anc
— 43 1 -2 _ 9.-1 1 ) ~1
B y=x +2x 3x +62 " 3134_27; _.333 + C
3 Z |
@y:x3+x‘2—3x_1+6
= gy A= BAT 48

D y=x3+x2—-x"1+4

E y=x}+2x"2-x"1+43

F y=3x3+x2—x142 = el W LN
b= ) = 3
G=141~8 +¢C
G = [dC
c= b

Ce
]

3 e ,x~2 _ 3_%-! a G
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2 The function f is given by

1

2
f0) =(G-25) @=0
What is the value of f''(1)? {,(’)C) = (L _ gL *
+ 2t

A -3
E s B 98 F L
(e\s * T W
D 17 4 . A L.
> 1L M
E 29
= ,Lf.- - _?.'_— ¥ . .
F 80 ‘xg_ 13 L‘-,-xli-
oy

So ['(n)= wfa s G " s A

() = 24x™ - 24x” & 5%

Tran (100} = 24~ 24+ 5= 5
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Calk the Second e [/

[
-G 3\
3  Alinelhasequationy = 6 — 2x

d
A second line is perpendicular to [ and passes through the point (—6, 0).
Find the area of the region enclosed by the two lines and the x-axis.
(») 16} L8 ye6-2x  Groduonk @ -2
B 18 3 grQDUiVUc of L@
Cc 21%
for L' we know y=mr+c
D 27 o L
i 2_’)1 +C
E 405
Snce (-6,0) Les on L', we (=1L L6486
2 ) / Q'QJ: >
=8
ence the €f uakiom g y=1L
H o of &' 8 y=Lo+3
oW s Y=6-2x & uuerdeck ¢o 6-2% = Lu+C
Y= Tu+3 257 = 3
x=Ys
$0 Y= 6-cx2=18
v )
e L e X haght = L +6) x 18 = ¢!
hreec= L x base x Wit = L x (346) x 18 = g
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4 When (3x2 + 8x — 3) is multiplied by (px — 1) and the resulting product is divided by
(x + 1), the remainder is 24.

What is the value of p? 51’2*_ %%_3,; (grx—l)('x + 3)
A —4
@2 It we W A=-1 dun:
c 4 (32N Dpr 1) = (3-D(-1+ 3(-p ~1)
5 g = -Ux2R (—p~1)
o = =g(-p-1)

4 = 8P+%

Rumaanday i 24 whon dunded by (2+1) s 8p+8= 24
Bp =16
fi 22
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we hadure:
() x2-82+(2<0
(2) 22+179

5  Sisthe complete set of values of x which satisfy both the inequalities
x*=8x+12<0and2x+1>9
The set S can also be represented as a single inequality.

Which one of the following single inequalities represents the set S ?

A (x?—-8x+12)(2x+1)<0 For (1):

B (x2—8x+12)(2x+1)>0 KE=-8x + 1L~ (2-6)(« -2)

@x2—10x+24<0 lp 8‘-’(%-—@)(')&-—2) —— w(jkg UJ(L

D x?—10x+24>0

E x*?—6x+8<0

F x>—6x+8>0 N Je

G x<2 S (1-6Yz-2)<0 when 2<x<6
H x>6

Fox (2):

PRI s

i R

2y 8

£ 7Y

whan ‘oth 274 and N<x<b are oL, we howe Lex<g

Thes @ guen by (x-w)(z-€)<0 & A*-]0z+24<0
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urele A= +y® = 1hy

/»\ ha$ conkre (0,0)
LJZ N radius Jitl =12

6  Atangent to the circle x* + y% = 144 passes through the point (20, 0) and crosses the
positive y-axis.

What is the value of y at the point where the tangent meets the y-axis?

é 12 equation of £ B of the form y=mx+C
B' 15 . - + C
I passes h (20,0) 5o~ 0=20m+
- P t}'Lmu.g ( y CS_ZOm
3
D 20 w. y=mx-zon
E 24_'_ —:,m(‘x'z.O)
3
F 80 ( we gub this wko X2HY® =1UG e get:
3

A2+ (m(2-20)* = bk
z}L')« +m? (7/7'-4.[,01 + Q—@O) = “-(—LF

(mZ+) 2% - bom*= 2 + (400m™ - lHy) = 0

voy tug to houe ome rott we neod be-4ac=0, @

(~40m?)* - 4 (M +1)(400Mm >~ [4l) =0
j[600m 4 - je0omY% -1024m? + 53+6=0
~jo2um? =-6574

m*=9q
16 ,
M=+ 3 pub 69 W ROW Hu graodhe & negatue, @ m<o,
U
then m= -3/,

S0 we get y=-3 (x-20)
Y
Tangent meere the y Qus &t 2=0, w. ¢ = “Jx ~20 =5
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Caut the common ciperence ¢f the AP d

rao Ggf r
AP B G) p GP v () p
() q - p+d (2) p>=pC
(3) p* = pr2d 3) q=pr*
7 The first three terms of an arithmetic progression are p, g and p? respectively, where

p <0
The first three terms of a geometric progression are p, p? and q respectively.

Find the sum of the first 10 terms of the arithmetic progression.

A Z I the C“’/‘E‘WC?—)&E@“’P:ra
@% AP (3) Q=P

8
c 13 Uswy q=p® 0 the AP we got: q-prd
p 185 p>=p+d

8 d=p*-y

Zd’:l()%‘-lp

T we hoe: il (B 55
2p3-2p=pr-p 2d = pr-p
Q_Pa,_P'z_P»;O

p(2p>-p-1)-0
P(QP-H)(P»—I):O 0 P:OJ"‘/Z angd |

We were todd <o % p="Y;

d: 8_pe Bl dmg B 90 a=n= ~L
= g8 "2 g P >
g. & mild = -td) . Sp= 10 (1 +1x %)= 15
3 2 ¢
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Lok ak each 0f (1-290%)
ano 665 x W twm.

8 Find the complete set of values of x, with 0 < x < m, for which

(1—2sinx)cosx =0 } (-2 8N = C_)l

@os::sE o5y B when  gnx=L @& A=72 ¢gr 5T
6 2 6 2 e 3
B 0sx<Z Zex<n
o0 when =0, 1-29n 2= |
T T 5m
¢ GTisy FevEw Hepca =290 70 ushan
m 5w 0s¢ns T and S x|
when =T )~ 29n %= -)
Hene |- 28X <0 whan
71 &= & 97‘
|5 2=0 | whan 2=

2_
WS 70 whan 0<« éfg_

oS L €0 whon T gy &9

2z
covinang 0 of thase expresdums we qet
(-29n2) oS 70 whan Oé‘xé%ﬁ

<0 X ¢ov <5NW
Z _6—1
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236

9  Acircle has equation x? + y2 — 18x — 22y + 178 = 0
A regular hexagon is drawn inside this circle so that the vertices of the hexagon touch the
circle. CLT(‘/LQ_ 7(—2‘—'\":]'2"\%’)("2{)-8 i \qg,:o
(22-18%) & (y?-22y) = -1 F3

What is the area of the hexagon?

- (2-9)2 -8\ + (y-11)*- 12} =\ F8
- (% =DE+ (Y-1m* =24
Cc 18

ays | Qnoe (4 ), cadius v - 2\e

D
E 36 A haxagom ¢ 6 mangles
F > 36V3 . . - "
OG Tdnge heighe  hz= (206)%- (I6)
H

48
483 = 4x6 -6
= 3X6
=19
h = /i3
=32

Mgl oreq = '}Z’(ba&exwm = é’.x 276 X 32 = 3{2 x J6 = 643

H{{X&g(m oreq = 6x6Jd3= 3603
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10 A curve C has equation y = f(x) where
f(x) =p? —6p’x + 3px? — x3
and p is real. ﬁ—%gfgp'z'.?‘—@;pz?.’. +P3
The gradient of the normal to the curve C at the point where x = —1is M.

What is the greatest possible value of M as p varies?

# =g /()= -3+ Gp A - Gp*
i LT S
1 .
° 72 Graduonk of normal= - - |
D 5 ~opr-ep-3  B(2prt2p 4 1)
2
P 3
2
Yp +21=0
=-1f,

0 the donoungroY 1§ MUsed (& - te Qradaent mauused)
when p=-1/; and danoyunatoy BV,

S0 greakest grodiank df noymal = x5

3)(‘/2.
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Xa, F
Ly ° \
= =53
9. 23 %l =5
11 The sequence x,, is defined by the rules Tl 1
Xy =7 P = 23 x-6 -53
. = 23%n=53 g x-5t)
g S5xp+1

The first three terms in the sequenceare 7, 3, 1

What is the value of x40 ?

() cgoe engtof & (% 31, - 5)

B 0
cC 1
\ QO ~ =
D 3 %=% il 9, = 5
E 7
© UCLES 2017 13
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&
= -116-53 - -163
-26 +1 =2l
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12  The polynomial function f(x) is such that f(x) > 0 for all values of x.

Given f;f(x) dx = A, which one of the following statements must be correct?

A [z[f(x+2)+1]dx=A+1 -
: JHx) dx transtated gt by 2 qures

@Lz[f(x+2)+1]dx=14+2 f}/’lﬁ) i

C [4Dc(x+2)+1]dx=A+1
2“ 5, ey ase- [
D fU(x+2)+1]dx=A+2 2 i 4 f(’Z-J—Z) dx = A

E r[f(x+2)+1]dx:A+1

6
F fo(x+2)+1]dx=A+2
4

/ol (Flakt2) +1) e - fﬁzm) o

:J:Jdm

=A+7
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13  Inthe expansion of (a + bx)® the coefficient of x* is 8 times the coefficient of x2.

Given that a and b are non-zero positive integers, what is the smallest possible
value ofa+ b?

@+ke)"= a% = A7y
A 3 : B ¥
(Fav e 5athre
OB 4 (75:)&3 (b)* + [003h2x? +
. P
) a’ B [00a2b? %+
D 9 (g)a (}3’[) i : bq ¢
E 13 :
N o
F 17 (g)a (b’)i)

Cotffraent of x¥ = 5ab"
A>=[0a3b*
welre todd 8 (10a3h?) = 5ab™
80a3%h* = 5ap“
80a* = g *
j6a*= b*
fa = b
ath=a+4a= 5a

1§ both noMgero pogiwe thon the smallest o or b con i 1,
. MO (atp,=5a)=5
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14 The solution of the simultaneous equations
(1) 2x+3x2v=3
(2) 22x _9x 22y =6
sx =7, 9= 4. (Zx)z"qx(zu)l=g

Find the value of p — g
Lk 2%=a  thin

A 15 29-_—_5
s 7 a3 = a-53h 2 sw nw ()
. ar-qbr-g
c logzﬁ
»” __ L.
> tog, (3-3b)%-9b* = ¢

(3-3b)(3-3b)- Ab2 = ¢
L Q-18b+9b2 ~qp2 =¢

@ log, 15 ci”[%b‘-'G

3 =18)
. 1 _ l
1Te ¥ 0r3-3(Ve)-3- b iol- 5y

R ol then A= 0g, 4" log, % =P
6 Y= 09 b= log,%e =q

S0 p-q = ,%h - 109, % =109, (%2 = )= \ag, 15
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15 Itisgiven that f(x) = —2x% + 10

Consider the following three curves:

(1) y = f(x) wnolerestumate

@)y = f(x+ 1) underesmitty

() |
(3) the curve y = f(x + 1) reflected in the liney = 6 WM

The trapezium rule is used to estimate the area under each of these three curves between
x=0andx = 1.

State whether the trapezium rule gives an overestimate or underestimate for each of these

areas.
(1) (2) (3)
A underestimate underestimate underestimate
(9 underestimate underestimate overestimate
C underestimate overestimate underestimate
D underestimate overestimate overestimate
E overestimate underestimate underestimate
F overestimate underestimate overestimate
G overestimate overestimate underestimate
H overestimate overestimate overestimate
® UCLES 2017 17
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F(0)= 3 plau + & g()= x> + 62+ Qx - §
L) = 6L +12 g'a) = 3x* + 1Lt + 9
= 3(x U+ 3)
=3(x+1) (e +3)
A fundion () B wnaredsug whin [lly) 70

decreasing M) €0
16 The functions f and g are given by f(x) = 3x? + 12x + 4and g(x) = x* + 6x% + 9x — 8.

What is the complete set of values of x for which one of the functions is increasing and the

other decreasing? U) )F {-(’)(.) 0 LHCX‘QGSLYIQ % thon we hawe :

A x=-1 9(’)() M@QQQWQ

B x<-1 CAFIL 7O 3(14’0{7{43)40

C -3<x<-2 x>-1 oY 7-12 ~3L&xs-|
AT-2L

@x<—3, 2555 1 Comb g those & v -2¢w <)

F x<-3 x2-2 (2) 't F0) 19 d,QL‘J\éGlS‘UiQ & Hh e have:

G —2=<x<-1 8(7) U;\ mmmm@
6x 12 €0 3+ Nx+3) 70
o <72
-2 <D or xw-)

(ombuine o & gex  x<-3

S0 tre Compute 90k 8 AX<-3 or -2<x <)
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F(h)wj“ = L 2y [" 1 _ L,z
t (Mo (ML) L k@t 07) -t o-0)
N i ) OUX N 2 1 n n
[ oo
= =Nn- = 4
2l E ol
n
17 The two functions F(n) and G(n) are defined as follows for positive integers n:
1 n
F(n)=;](n—x)dx
0
60 = ) F(r)
r=1
What is the smallest positive integer n such that G(n) > 1507
A 22 A ", i
G (n) é\c(r) g é L B -Jz—fr
B 23 r=t = e
c _ ) (132434 +0)
D :
E 26 - » > = AL 1L n(n+t)
((arimetic ) <L x g
_ Ln(n4))
I

For G)#7150 we need ) n(n+1) 7150
Uy

n(nt1) 7 600
TG Some 0f the RNONG WE ger:

(1) For 24 pe woudd hove 24 X25 =000 which Wit 7600 so
doesn work

(2) FOr 25 pe wowld have 254165650 7600
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18 The graph of y = logyox is translated in the positive y-direction by 2 units.
This translation is equivalent to a stretch of factor k parallel to the x-axis.

What is the value of k? transial +2

Y = X = —> U= z4+1
@ 0.01 H wgm 3 10910

soretch facker k

B logio 2 = H: f—(]‘{‘x):ﬁ(%)
C 05
x
D 2 (’Ogio'x+2:wg/o %)
E log, 10 log,, 2 +2 = 09, 7 - Lo:q}ok

F 100 2 &5 wgmk

1L =0.01

|

So k=107
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19 The set of solutions to the inequality x? + bx 4+ ¢ < 0 is the interval p < x < q
where b, ¢, p and q are real constants with ¢ < 0.

In terms of p, g and ¢, what is the set of solutions to the inequality x* + bex + ¢3 < 0?

A Pox<d For l+bex+c>=0 we would have:
C c —

Loa_. _p XTcbe? fbre*-hed = -be* Ve? (b2-ye)
-—<x<-
¢ c 2 Z

C pc<x<gqc = ~be f(‘,\/bq‘-‘—{'(ﬁ

@qc<x<pc é

¢ (-b*Jb*-hc)
| 2
o then p&q are o of 5 c(-b* /b2 -Tic) encth |

E pc? <x<qc?

F qc? <x<pc?

FOC A24bx+¢ the (OOLS QUT abuiouslyy —%b tVor-liac
Hen(e mo,motso# L2+ bCr +¢3 qpe pc and g¢ @ty
anguer must be <l or [B]

We neod o find if perge 0T gCrpe. We khow C<Q and p<y
g0 pc?Qc
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3d 7 2o

20 Thelengths of the sides QR, RP and PQ in triangle PQR are a, a + d and a + 2d
respectively, where a and d are positive and such that 3d > 2a.

What is the full range, in degrees, of possible values for angle PRQ?

A 0 < angle PRQ < 60
B 0 < angle PRQ < 120
C 60 < angle PRQ < 120

D 60 < angle PRQ < 180

@ 120 < angle PRQ < 180

By o cosue rule whith SAys:
(a+2d)? = a2 4+ (a+d)? - 2a fa+d) WS & |

(e have

(a+2d)(a+2d) = a*+ (a+d)(@+d)- 2a (@+d)cos @
az+u4ad+ 4d>= az+a?+ 2ad + d>- 14 (a+d) o
“Q*+lad + 3d? = -2a(a+d) cos 8
oS 8= -a2+2ad + 342
-2a (a +d)
¥ a%.90d~8d?
2a (Q+d)
= (a +d)(a - 3d)
za(atd)
2a

Sn@ 3d>2a, -aza-3d g0 s @< -a - -

S0 97/20°
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