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BP-4
Angli-8inese Schavl (Burker Hosd)

Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx+c=0,

_ —b+ b —4dac

2a

X

Binomial expansion
" n ny . ny .,
(a+b) =a"+[1]a"'1b+(2]a" 2b2+...+( Ja” ..+ b",
¥

where 7 is a positive integer and - n(n-1)...(n-r+1)
r r!(n—-r)! r!

2. TRIGONOMETRY
Identities

sin® A+cos* A=1
sec’ A=1+tan* 4
cosec’d =1+cot* 4

sin(AiB) =sin Acos B +cos Asin B

cos{ A+ B)=cos Acos BFsin Asin B

tanA+tan B

tan(AxB)=———m—
( ) lFtan Atan B

sin2A4=2sin Acos A

cos2A =cos® A—sin® A=2cos? 4—1=1~2sin’> 4

tan24 =224
1—-tan” A

Formulae for AABC
a b c

sind _smB  sinC
at=b*+¢? —2bccos 4

A=lbcsinA
2

Secondary 4 Express / § Normal (Academic)

Preliminary Examination 2024
Additional Mathematics 4049 Paper 1

Downloaded from SingaKids.com



BP-~5

Augler-tinvse Schual (Barker Haxd)

1 Theline x—y=3 intersects the curve x> —3xy+ y* +19=0 at the points P and Q.
Find the coordinates of P and of Q. [5]
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BP-6

Augle-COkinese School (Warker Kaxd)

2 Solve the equation 2™ +3(27)=7. (5]
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BP-~7

Augln-Ciese Secfprol (Barker firad)
3 Express the equation log, x +log, (x—1)=3as a cubic equation in x. [4]
5
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BP-~8

Anglo. Chinese Scfoal (Warker Hoxd)

R T

The diagonals of a cyclic quadrilateral PORS intersect at U. The tangent to the circle at
R meets PS produced at 7. If QR = RS, prove that

(a) QOSis parallel to R7, 3]
(b) triangles QUR and RST are similar. [3]
6
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Aiiglo-Uftese Scnsl (Barkor Hoxd)

TURN OVER FOR QUESTION 5
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BP-~10

Angle Ofivess Scfao! (Worher Huzd)
Y i
5 B (3, 3a)
C(-2,6) "
0 A(5,0)

The diagram shows points A(5, 0), B(a, 3a) and C(-2, 6) such that the line AB is

perpendicular to the line BC.
(a) Showthata=25. (3]
8
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BP~11

Brglo-Biinsss Sefal (Backer Fomd)

5 (b)  Find the coordinates of the midpoint of AC. Hence find the coordinates of D such
that ABCD is a parallelogram. [3]

(c)  The area of triangle AEC is 5 units®. Find the value of x given that the point E
1s (x, 2x), where x> 1. [2]
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BP~12

Anglo Binese Sefanl (Barker Hovs)
6 (a) Express —ié— in partial fractions. {5]
x‘(2x-3)
10
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BP-~13

Aegla-Upinese Srjwol (Backer Hoxd)
13x-6
6 Hence | ———dx.
®) J. x*(2x-3) Bl
11
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BP-~14

Angle Oinese Srhoof (Warker Kozd)

7 (a) () Write down and simplify, in ascending powers of x, the first four terms of

the expansion of (1 -—x)’2 . [2]
(i) Hence find the value of p given that the coefficient of x’ in the expansion
of (2x* +17x+ p)(1-x)" is 6598. [3]
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BP-~15
AugloCitiese Srfasl (Burker Font)

5
7 (b) In the binomial expansion of (x+—lfj , where k& is a positive constant, the
x

coefficients of x* and x are the same. Find the value of £. [4]
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BP~16

Aglo Cfiasse Sefs! (Brekee Hox)

e

Y
<
g

o

Im 1m 1m

A civil engineer is designing a bridge which is 131 metres long, 40 metres high and is
to have four identical parabolic arches along its length. Each arch is 34 metres high and
there is one metre between bases of each adjacent pair of arches as shown in the
diagram. A set of axes is placed with the origin at the left- hand end of the base of the
first arch.

(a) Find the x-intercepts of Arch 1. 2]

(b) The equation representing Arch 1 can be written in the form

y=a(x—p)x—q). Show that a=—— 2]

14
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BP-17

Anglo-Uinose Sefal (Barker Fasd)
8 (¢)  Explam, with working, if the point (50, 30} lies on Arch 2. [3]
15
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BP-~18

Angle Gptrose Scloul (Facker Koud)
9 (a) Differentiate xsinx+cosx with respect to x. [2]
d 1 1 1 -3 3
(b) Show that | rsin =3 sin’ £ - xcos X+XCOSX. [3]
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BP-19

Arglo Uinzse ool (Warker Haxd)
9 (¢)  Using the results found in part (a) and part (b), find _[ (sin3 x—3xcos’ x)dx. [4]
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BP-20

Angla Ghinae School (Werker Foud)

cosx cosx
cosecx—1 cosecx+1

10 (a) Prove the identity =2fanx. [5]
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BP-~21

Aisglo-Bfinoss Schavd (Ruker Hosd)
10 (b) Solve the equation tanx+2sec’ x=5for 0 < x < 2x. [5]
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BP~22

Anglr-Olhinese Sefoal (Barker Hozd)

11 (a) (i) Find the range of values of x for which In(x* —3)is defined. Leave your
answer in surd form. [2]

(ii) Giventhat y=In [e" (x* —3)] , show that % can be expressed in the

x+a)(x+b
form of L—z)(——)- i [3]
x =3
20
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BP-23

Runglr-Ghinese Sefaol (Warker Hawd)

11 (b) ltisgiventhat y=x'+ px* +gx+10 where p and g are integers. The only

values of x for which y is a decreasing function of x are those values for which
3 <x<7. Find the value of p and of ¢. (4]
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BP~24

Anglo-finsss Sefoal (Barker Hond)
12
Rooftop
A clock is set on the vertical wall on the roof of a building.
The distance from the centre of the clock, O, to the tip, M, of the minute hand is 15 m.
The height, # m, of M above the rooftop is given by 4 =acos kt+b, where tis the time
in minutes past the hour. O is 20 m above the rooftop. The rooftop is taken to be
horizontal.
(a)  Write down the value of a and explain why b = 20. [2]
(b)  Explain why the value of k 1s 5% . [1]
22
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BP-25

Bngle Ohtreae Scfmel (Barker Hoad)
12 (¢} Sketchthe graphof A for0 <z <45. [3]
(d) Find the two timings in the first hour for which the height of M is 10 m. [4]
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Angle-Tfiness, Feaol (Barker Fora)

BLANK PAGE
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Bgle-Gginzss School (Barcker Hoani}

Mathematical Formulae
1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c¢=0,

_-b ++/h* —dac

X
2a

Binomial expansion

(a + b]" =ga"+ [T) a b+ (;J a7t +

'n] at a(n=1)..(n=r+1)

where # is a positive integer and
ri{n- r)' r!

¥

2. TRIGONOMETRY
Identities

sin® A+cos® A=1
secl A=1+tan’ 4
cosec’d=1+cot’ 4

sin A+ B)=sin Acos B cos 4sin B
cos(AirB) =cos Acos B¥sin Asin B

tan 4+ tan B
lFtan Atan B

sin24=2sin Acos 4

tan (A4 + B)=

cos2A =cos® A—sin® A=2cos® A-1=1-2sin* 4

tan24 = 2tan ;4
1-tan” A4
Formulae for AABC
a b <

smA smB smC

gt =bt+et -2becos 4

1, .
A=—bhcsind
5 bos
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The line x - y =3 intersects the curve x* —3xy + p? +19 =0 at the points P and Q.

Find the coordinates of P and of 0.

BP-~49
Fnglo-Liivese Srhvol Furher Koes)

(5]

b4 “’ﬂ =2
¥ :51‘5‘—" ()
l 5 4
5 2 VR 7 B i b S
sub (15 w12 A Q%.?u;g YR
[\W’%)‘lf 3(utS g{éj“g—f’“}:{)
: ’ .
= {'? ) Cb -
Md’f'%’%‘é “ﬂ,/jl,mﬁhf%} 1T =0
sz e 3&; ’?! ﬂ} g - U
: L 5
\9:"‘ +3y ~=28 7
(d —adi +7370
oo o= 7
Y=o |
— ~ oo T
R LI erd A o
- - -
“« . 3 : f. . f;; {;\, fi . .i«v v (;
P
3
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BP-50

Piglo-thivase Schoul (Farker Hoxd)

2 Solve the equation 2 +3(27%) =7. (5]
us LV 2y 4 B
] a0t o
T ]} [t = 2
€y ke
& ?eﬁ%ﬁ 3 __‘7
Py s eV I
ou” 4 3= Td

= L = =y

o
(2u=) Yu—3D7F

—J' of %:3

=2 |
- : et 0 o
gngl p Q"(;j (fmfjfj w
| 1 both sides
. in 37 = (g% ,
¥ =~ ot a ¥ agfggf%‘
g2 =43 Gre fowndhin
* fﬁ . cot ad a;tw)
in s -
A 14 .2
i\‘j
= . 0E [0 3 §f)
[3 f_'
./“{I.'“}é‘f;{ g'}g/,
4
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BP-51
Augla-&inwse SFefiaal (Buckor Fond)

S ,&z}g%gr‘ erder =

e

3 Express the equation log, x+log,(x~1) = 3as a cubic equation in x. [4]
C jag, (A1)

chargl
ég bas&

1@5‘1} :M }??2 g o+ Og, 021y

1% b T F

< \) Y2 thiouf hout

”2 !(;éj) ¥ ?L faﬁ; ('_:’{-—-Jj; - é
2 e &
- ,——wjab Y ~
/.E?j) X x-) - 4
s € ab ,
+ fo )
fogat 109 g, (%=1 = é%& p
= 199, ak ;
; 5 R 2:3
/ﬁj) x20-)" 792
7554 ;
o2 Y
f&ﬁﬁm‘i ”"ﬁ’jw"” Xyt = S
,:’Y}:N ngj{g__wé,ﬁ;.;_g
&
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BP~52
AugleBhinese School (Brvhes Foad)

N

B vl Je

ey LICTIE
g qua el

N
The diagonals of a cyclic quadrilateral PORS intersect at U. The tangent to the cirele at
R meets FS produced at T. If OR = RS, prove that '

(@) OSisparallel to RT, e o roent
L8 T = £ RQS ( Arteroste Sagrocs

&@/ e o)
T Gve R =RS

. agss £ BSR eas )
L B8R = £ 5RT

[3]

: iy BT
SN , af I o X L Fer W
;};g? Coesv 4T3 Jffy GFitetnale G e /

T paradhed e’ S RE i paretlel To
LT o {?f’?w f‘a-:}

(b) triangles QUR and RST are similar. 53]
LARP = £ QP (uz 10 SaoiC g%oaﬁz@
Sha 8% ic paralel =0 £T \%
) A }‘yﬁi
- sgsP = 2 RTS (000 &5 A Ll
Heng £ BRP = LRTS ; .
. = - R (Altonate zﬁmme
Moo £ 2B = LT Frencern
Hente , by Aogle ’“%3"”5 Ssial oy Test,
Hlgle s BUK anch RST are Shvilse,
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BP-53
Augle Chiness Bepoul (Barkee Hon)

TURN OVER FOR QUESTION 5
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BP-54
Anglo-Bhinpse Scheat (Barker Hom)

Ya
B (a, 3a)
C(2,6) " |
0 T

The diagram shows points 4(5, 0), B(a, 34) and C(-2, 6) such that the line 48 is

perpendicular to the line BC. _
(a) Showthata=2.5. [3]

Moo x Mgy = -/

SA-6 30 —0 N
at+2 ) XU a s
Ty e - f

gﬂw—-— Fa
> - ,
2= - F oo 2 Y . { Sh one f“‘j)
{ a;g} (At
8
Pretiminary. Examination 2034 Secondary 4 Express! 5 Normal fAvademic)
) Additional Methematics 4049 Paper 1
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BP~55

gl Chinese Schao! (Fucker Hoad)

(b)  Find the coordinates of the midpoint of 4C. Hence find the coordinates of I such

that 4BCD is a parallelogram. {3]
; A o :
P b - L ~ ;f’ A ﬁ%{}
/’3”?53:{ !fﬁz}? yTE s Eé AL = el e ‘3
- fj: P 3N
3 _ 25+ Vg 4y
/“_5 / 5) = S ’ = )

(pmpare (007dinod? s
{
z DeS5HX

T+
(3 b= u—"“‘”’%"w:(jh
=2
b - T -f-Lj‘
—y
ef = - /. 3

(¢)  The area of triangle AZC is 5 units®. Find the value of x given that the point £
is (x, 2x), where x > 1, ] b
5", :\( e { 6&.&»—:,\.@?':\‘,

h P
3‘921 Lo

[2]
<.

o

w31

= b
C(:‘}!é}
\m — . \ . . B

“‘:\
S

A P
Y bX + 4% ~30 =10
{5, 0) )
>0 = AU
d o= 2w
9
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BP-56

Augla-Qlinvse Sefaol éaﬂ?és.f Hans)

13x-6 . . . 5
(a) Express m in partial fractions. [5]
= e =y teTm oA T
g2fox-%y = * X 2% -3
o
-4
By-t = AX(2T-3>T B(2%-307 (2
Suh x=0., ~& = "35
5= 2
o, B 29 R
SM%:% / ""’5_"““5'& = o
<! 4
R ye
S A
P PR i "“ﬁf g’ﬁ
.{ﬁvgg}a{@ {;t{?f”{f{’fﬁ% L S .
£ o= LA L
n o= 2 A4
A = -3
iz 6 3 ,
R b
S 2x 5 o a1 2x-3
10 _ _ |
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BP~57
Ruglo Glriwesr Sehool (Barher Hrsd)

13x~6 5 S G S L SR
6 b gnce | ——remm— clx . et o *
(b) Hence | xz(zx_3)dx s [3]
By—b r N (,:L s s
e = 1= dA - G T a7
= I LR
-1
- - N . X ? ff Yo 2 A7
- '—5 [[ﬁ}_i ‘% =2 [ZM_ED _j '?{‘ é; :flﬂéi\ & “m.:} ¢ L
. o2
- - ™ . 2N -
- -3 T + S (231 ( .
rrtf
P X . 4
S Edx = lhx TC
. nca X +b) i
J dxth a b7
11
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BP-~58
Areglo-Uhinese Schon (Burber Hand)

7 (@) () Write down and simplify, in ascending powers of x, the first four terms of

the expansion of (1~x) . (2]
O (DD (DY (D) e
S IR P G Y S D N S
() Hence find the value of p given that the coefficient of x’ in the expansion
of (2x* +17x+ p}(1—x)" is 6598. [3]
(o7 aapal - 1o o LT T 20

TJeten o TS = 22X }{[?}E YHITx (66 x” > + f}{'zgﬁxii}
> 244 122y 2 :22092‘5
ot {ff,fg; i?g w{‘?:‘}g)p‘yyf

lompare 5 1098 - 220 €598
2@?#&5& {2;’?' /)

e 5,

12
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Auglo-Givese Fcfrgaf (Boarker Hewdi

H
k . o
x+-| , where & is a positive constant, the
x

7 (b) In the binomial expansion of (
coefficients of x° and x are the same. Find the value of k.

[4]

o P -7 s &
qoas gm= [Ny v S
H 4 i A HE g

5 r 5”—2”
r }(K) X

/44 v P 3
md o A
A2 =3
2= 2
o=/
e 7!{1{\{"1‘} .‘ﬁ Y ::‘E‘ - f‘ﬁ \ {’ ’E%I f 7 \3
LA SR TLK G (A

7\-_
=
‘"“}!“‘

T’ff M in Y o=

f_gﬁi’: . f’{} }:/ - _ -{;j
o WA PN
A £ f - é\ ”;:,. {;}
A . § o
Se R R B et A=
g"m ) : _“"“ -
Crevted a =
e il ”
FOWA G Ol
“w“é f
O Ly !
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BP-60
Aungls Cpireese School (Bcher Hovd)

>

EN
S
8

e e

-
> X

]

Q)}_im im 1m

A civil engineer is designing a bridge which is 131 metres long, 40 metres high and is
to have four identical parabolic arches along its length. Each arch is 34 metres high and
there is one metre between bases of each adjacent pair of arches as shown in the
diagram. A set of axes is placed with the origin at the left- hand end of the base of the

first arch.
(a) Find the x-intercepts of Arch L. 2
b N ——_— :: 3 2

Y imtgcepts = 0 and 32

(b) The equation representing Arch 1 can be written in the form

y=a{x— p)x—¢q). Show that g= _17 . [2]

128

Y=alt-0(zy —- 320

5 = ali{x-32% | 3
Tuioiof port Gf @;]Mz?f/m ﬁf Arch | 13 (2,34

=(16,3%4
Suh x=160 4= 3T
34 = g (16201632
54 . =254 a
. 34 /7
R/ G = 2 ¥ {g.{ﬂmalj
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BP-~61
Aunglo-Bpiteese Schaal Brcker Hosd)

kes oo . s
8 {c)  Explain, with workings, if the point (50, 30) passes-through Arch 2. (3]

;C./?nﬁr(gf)fg 3? Arel 2 = 33, (33432
el 53& s?f"z(:f éf;—w

YE g =33 (%~ 65D

Cph v = 50

.

PT

j = - _;;35 /57 0-3% )50 mi{}g}

- 33867
# 30

B 7
Cinre 50, 30) ooes hot JSalbidry

et

£ -~ 14 s i B . :Jn f’ d 4
e g e D TEDYE SCaking SCh 2
: H o4

The point 1S aot f{,;,'"n{ﬁ oa the
&

Areh 2 o

15
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oyl iose Sefural [Bachee Hawd)

9 (a) Differentiate xsinx+cosx withrespect to x. [2]

jf‘f'”"(?(ﬁ?ﬂz ~+ cocX )

mwﬁ fe Slnx Ivﬁ’?%ﬁfj ~ Sln¥

(b)  Show that fx—-[é-xsin:" x) = ;;-sin3 x—xc08’ x+xcosx. [3]

%_'(gf_ngn?’izﬁ) s + 3,:(} 380n"x - S X |

s S dndc 4 TSk 90X

3
:éﬁﬂﬁ'% y(hm% X\mw‘

s

;o . . )
R 2¢ —x s >y T X @EX,

16
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Aghe-Gliese School (Barker Rozd)

9  (¢j) Using the results found in part (a) and part (b), find J' (s-in3 x—3xc08’ x)dx. [4]

I

H
sz

= { éﬁn S - X o8 *¢ 4+ reooex AX = syeh®
e 7

MY
) '

”f 8 % £ ! H '3 o
J& SIn" —Y e Py dX F {.x cos xd x = ¥ LlinTe +L,

Lo s 3, 4 3 I /!
38N X DS vy = T AN +C —_J x oSy oy

4
- i~
T 3 & %{T’C! ~ | X Liny +cosX '%""{-3__}?

i der),

d 3 o
J’{ﬁﬁ 5S¢ — 1 oSy = 3 X SIn75 —xginx —rosx T (5
3 . b - % S -

/
3 ¢ ; "? = 3 \;! Ef__‘/"g;; _ - A o
faddg 5 [ S0 PR O P R PP S Rl
-4

. . 3 2 - = - . -
<3 J SoPs 3y w0STX A = LS Px ~ 3y cipx - Bewsw F L
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Qoiglo-BFinese Srfool (Bycher Hond)

10 (a) Provethe identity cosx 098

cosecx—1 casecx%-l:zmnx' BY
CoSX feospc x>+ (0gx {o5ec XL —1)
f—s 5 sl ' ' '
L (05¢Cx — | X
(OSec = |+ (Wi
o i P .
=2 {0S >£Z St‘r’}_l- T ) "f (Sfﬂz - ;] s
BIELE mg”"ﬁ?‘z{
(ot= r
=2 7
NG g J x
T (08
f CO?L2Z S = ot x
200t x
= (ot +
. L
o (ot r =Tany
[atr Q
oo fan X

= RS (.pmvw}
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Anglo-Ehisese Fefpral (Brcker Hoxd)

10 (b} Solve the equation tanx+2sec’ x =5for 0 < x < 2x. [5]
r'l"
DXt 2]+ +gp¢ v ) = 5 o
Tan X+ 2 4 2tan = 55 o0
QAgn x + ranx -3 =0 L |
- _
(Q“f',ﬁf)){ 3 N tanx -1 < O
3
a0 Y - Y oy fan X = f
. R R N
bogic £ = fen ()
= 0.9827
X = T-09287, 27 7.9¢7
- . ; . .
= 206 g 530 (n 387
or
Tar X = }
_ I o A
(=g, Ttz
=1 57T
4
¥ 5);’? e ; 7L
g L 2y, Y s 530, racions
19
Preliminary Examination 2024 Secondary 4 Express / 5 Normal (4cademic)
Additional Mathematics 4049 Paper }

Downloaded from SingaKids.com




BP-66
Aungle- Ciese Schoal (Bachee Haad)

11 (a). (i) Find the range of valuesofx for which In(x? —3)is defined. Leave your

answer in surd form, 2]
1% 3 o above K-
x Vi
(xra dA—a) (% +[EY (/5D 70

7 S s
7 -5 5 X
Jar

2L -]z of 3{’>j€/f

(xR (x ~(A) (X723,
y W g B \%{‘
AL
,\\;‘; N i
gy _.
(ii) Giventhat y= lnie"(x"‘ - 3)], show that Ey can be expressed in the
{x+b
form of EXDETH) [3]
x -3 T2 3]
X 5y € L2
—ég”:: "L’"E' '[t P 2 Wd(@{}q» Inx
A7 et (1= 3) Ax =
X 2oy i .:23'7 ;,ﬁ—’«::,
= 6 [ 1;‘*5_%-»—”*“:;{ ’;':=-, '4(‘%1 5k,
4 = ﬁfgi = ;
& (j - 4%*) A {X)
A s:s«%f) ey
I ) S -0
T A
o ?e B .
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Anglo-Tiiizse Schoul (Bueber Frns)

1t (b} Itisgiventhat y=x’+ px’ +gx+10 where p and g are integers. The only
values of x for which y is a decreaging function of x are those values for which
3<x<T. Find the value of p and of g. ~3 dg <0 [4]

2L L7
(o ~3)(x-T)<U
Letox 421 <0 o)

U= A4 pxlagox#i0
) ’ /
%“ 2”?;"}-‘* 3!““3 + O
‘2:% <6 snle 5 (& ﬂfrwméfaﬁ
A e g <
I gpas Fop (2

Cﬁm{)ar{ e ﬁ;‘gj}@\;@% & X ronctonts o
(1) x (23
-‘%‘"F = — (0
P = ~15
EEnY

9 =43,

-"f
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Angle-hiness Sehaol (Barker Cﬁ’nﬂ 1

BP-68

12
Building

A clock is set on the vertical wall on the roof of a building.

The distance from the centre of the clock, O, to the tip, M, of the minute hand is 15 m.

The height, % m, of M above the rooftop is given by h=acos kt +b, where ¢ is the tilme

in minutes past the hour. O is 20 m above the rocflop. The rooftop is taken {o be, .

Rotizontal. S st fogen NG 12 3 meve wonts digit s 23,

(a)  Write down the value of @ and explain why & = 20. 2]

=15
M Xfeog ime;‘gh‘?; hos 52 M : 35m above e (@7 100,
Wi Tener o height % Mmoo 5m
séP - fver ﬁ ¢ {;éi} ~te 07 ?’;#”?*}iﬁ&i' ai 5’{ MO LA
yalvws §-{ h.
= f:"}i? s .
= = Hm .
(b) Explain why the value of k is 3%‘ 1]
The miowek hand 45&?&5 bO rasadles
fo C@?@f’e [ yde before vENU
Bl * b ﬁ
L ok o digrt /2,
, 27 .
fiad="T1 = A,
28
e
- A
G
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Aurgln-Gliseese Sefool (Borhor ﬁnx&)

w e A
12 (¢}  Sketch the graph of & for 0 << 45. = B2 ET; “+ et >0 [3]
h g bo 4
3,5‘\ = (5
\i?
‘%
}k‘i&
207 ‘§\ - ;‘E
N
H X‘“; :
:
R \ |
o . 1 i
. ! 1 | .
7 I5 30 45 7y

f"‘“‘? §§T %r}?@ﬁ

(d) Find the two timings in the first hour for which the height of Mis 10 m. (4]
EERN 5wkt +20 =10 b4+ <to
= I T
P I, =0 .2 82,4 <3ot <2
S T (%3t = J5 8073
R basic 2 - 0¢7(5)
= \é{ .éf is. .
JiN
S07 T - 0. 24, T o, 34006
1 = 230053y 39820
N by
= 21 968% | 3280353
T % 22 Dmmsor 38 0 hias
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Angle Eivrese Sehaol (Barhor Hexd)
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