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Question 1

(a) Simplify 4(2x—8)—(x— 1) (2)
(b) Differentiate 2x* — 8x + 1 2)
(c) Solve |x—-8|=2 2
(d) Write 1-438,500,000 in scientific notation to 3 significant figures 2)
(e) Factorise fully: 4x® — 4x 2
(f) Find a primitive function of x* — 2x Q)
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Question 2 Start a new page

-8 +1
(a) Solve: i ST o 2)
5 3
(b) Differentiate: %cos(3x) )
(c) Solve: x*—4x+3 20 2
(d) Write down the exact value of tan 300° 1)
Sz .
(e) Convert _é— radians to degrees §))
® ' not to scale

B/6R°

BG is parallel to DF . ol
ED =FD ( -/
ZGBE = 68°

Find the value of ZEFD(3)
Give reasons for your answer 2)

(g) Students studying at least one of the languages, French and German, attend a meeting.

Of the 30 students present 18 study French and 21 study Germ: ’
What is the probability that a student chosen at random smdie@% 2
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Question 3 Start a new page

N
NOT TO SCALE
a)
P
2 X
R (4"2)
9x-2y+20=0
Ix+y—-10=90
The point Q (-2, 1) lies on the line 9x — 2y +20=0
The point R (4, -2) lies on the line 3x +y - 10=10
(1) Solve the equations Ix—-2y+20=0
and 3x+y—-10=0

simultaneously to find the point P 2)
(i) Show that the equation of the line QR is x + 2y =0 2)
(ii1) Find the perpendicular distance of P from the line x + 2y = 0.

Leave your answer in surd form. - 2)

A=
(iv) Find the distance QR and hence the area of triangle PQR ¢ 2)
(b) Differentiate:
2x?
i 2
i 5 @
(ii) x* sin x (2)
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Question 4 Start a new page

(a) Solve: 2 cosx=— /3 for 0° < x <360° )

(b) If @ and B are the roots of 2x* — 6x + 1 = 0, find:

(i) a+p (1)
(i) ap (1)
(i) @ + 2 )
(iv) ;17+# M)

(c¢) Find the sum of the first 15 terms of the series:

448+16+32+...... @)
(d) Find:
3 J—
o [ ; ~ dx @)
(ii) j (2-3x)° dx Q)
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(@) (i)  Write down the discriminant of: x>+ (k+2)x +4 =0 1)

(1) For what values of & does the equation X+ (k+2)x + 4 =0 have no real roots. (2)

(b) The distances from Rivendorf (R), Moria (M) and Bree (B) are shown in the diagram below.
Moria is due east of Rivendorf. [

NOT TO SCALE

C

A
I
.
RK M
' 89km
(1) Find the size of angle BRM to the nearest degree 2)
(11) Find the bearing of Rivendorf (R) from Bree (B) ¢))

(c) Jan is training for a long distance race. On the first day she runs 4km. On the second day she
runs 4.5km. Each day she runs 0.5km further than the previous day.

(i)  How far will she run on the 20™ day? (1)
(i)  How many kilometres will she have run in total at the end of the 20" day? 1

(ii1))  On which day will she run 21 km? 1

(d) Find the equation of the tangent to the curve y =tanx at x = Z— A3)
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(a)
(1) For the parabola =4 (y — 1) state the coordinates of the vertex and focus. 2)
(1) The parabola x* =4 (y— 1) and the line x — 2y + 2 = 0 intersect at the points
(0,1) and (2,2). '
Find the area between the line x — 2y + 2 = 0 and the parabola x* =4 (y— 1) 3)
(b) 2

At x = g there is a maximum turning point U "<0

At x = b and x=d there are points of inflexion

At x = ¢ there is a minimum turning point n't7e

At x = e there is a horizontal point of inflexion oo ,a'z? < K\

For what value(s) of x in the domain 0 <x < f is

®  Sle=0 )
@  Me=0 (1)
(111))  The curve y = flx) decreasing 1)
(iv)  The curve y = f{x) concave down 1)

(c) For the series 2+ —+—+.....

® Explain why 1t has a limiting sum 8y
(i)  Show that the limiting sum is +/3 +3 ()]



Question 7 Start a new page
(a) In a board game, players toss a pair of dice. The players can chose to move either:

> The sum of the 2 numbers on the dice
or

» Either of the individual numbers showing

Nicole needs a 6 to win. What is the probability she will win after she next throws the dice? (2)

(b)
(i)  Sketch y= V16—x’ @
(i)  State the domain and range of y = V16 — x” ¥))
(iii)  Use Simpson’s Rule to find an approximation for the area enclosed between
y=16-x", and the x and y axes in the first quadrant using 3 functions values.
Answer to 2 decimal places. 2)
@ ' What is the exact area of the region in (iii)? (4))

(c) A curve y = f{x) is such that

—dl=3x2 —-4x+c

and it is stationary at the point (2, -5).
Find:

(i) The value of ¢ 2)

(i)  The equation of the curve y = f(x) 2)




Question 8 Start a new page

2
() Simplify 1 + <257
sin” 4
(b) A 2em X B
<

Scm

9cm
ABCD is a parallelogram where AD = 5¢cm, DC = 9cm.
DX and DY are drawn so that Z4DX = ZCDY
AX=2cm
(i) Prove AAXD is similar to ACYD

(ii)  Find the length of BY

(c) Given y=3sin2x
1) What is the period of this curve?

(i)  Sketch the curve y=3sin2x for 0<x <27

(d (@)  Graphy=[2x-3| for 0< x <4 showing clearly the x and y intercepts

»—(ii)  Hence, or otherwise, find r |2x - 3|dx
0

(Marks)

)

@)
@)

(0
@)

@)
)




(Marks)
Question 9 Start a new page

(@ () Solve 2xX*-x-1=0 (1)
(i)  Hence, or otherwise, solve 2cos’x—cosx—1=0 for 0 <x<2r 2)
\
(b)
A z A\
// D V)
1
: e\
Cma A
Y p 7//)-/
|
B '4cm C
AABC 1s aright angled isosceles triangle with AB = BC = 4c¢m.
An arc, centre C and radius 4cm is drawn to cut the side AC at D
() Explain why ZBCD is equal to 45° 8))
(i)  Show that the shaded area ABD is 2(4 - 7T) cm? (2)
(iii)  Show that the perimeter of ABD is (4+/2 + 7 Jem )

(c) Dan is doing the following question for homework: N

“The area enclosed by y = f{x) and the x axis is rotated about the x axis.\Find its volume.”

Dan writes down the correct statement:

3
Volume = 27 I 36x —12x° + x*dx

0 "
A @)\  Find the equation of f{x) @) -
(ii) Continue with Dan’s question and find the volume in the question. 2)

Answer in terms of 7

10




Question 10 Start a new page .

Co LT (Marks)

s
' X
(a) Find the gradient of th@to y= 1 atx =-3 3
- X

(b) (i) Show that f(x) = (x3 - x) 3 is an odd function 2)

2
(ii) Find [ (- %) dax €))
2

(b) A metal container of volume 1024 77 cm 3is to be made in the shape of a cylinder, closed at both
ends, with radius » cm and height 4 cm.

(i) Show that the amount 4 cm 2 of sheet metal used is given by

2 20487
A=27r" 4+ )
r
(i1)) Find the minimum amount of sheet metal used. “
‘g,ﬁ)
s
. ) K %)
END OF EXAMINATION N ;)(J S
T
A .
| i ” ?\>
I B - TIPSy AN Lo
/7\’ — K - Z‘-)k‘ .{Z)Lf) \\\ N '7(\\\&\;‘} ) (\’\{\7’_;
e (% TR TN
} W ’ ’ . ;‘L
| A I . | \L)f\
;1 x+ .
1V - RS




s un\‘*

QuesTiony !

<) g (=) ~ (L~ \)
= YKxeae-J2r - X \

= 7> -3

5) %:le__"—?fx-&\

\

= W ~F
\‘b

__\ \)L‘?\;2

TSR g - 4R=2
>C =1\0 e = 6
q
Ay 1T+ 4% %19
2) Rx(xl—\\)

= we (¢ ~\> (e ‘3

3 2
x4+ ©

Q—) 538‘-2.#05( =

% -
3

QPUESTIO N A

D ox-%
5

—_ 2 A = a

3(xfs>) -s G =30

I -2 ~Sx-$ =30
_lx—lﬂ—*-SOV

- 250 :§<1

> = -29-5

N
Q) » X AS YO }l i Y )P(o |o§ s +2y=0 Que sTonN 4
ws
C’L‘3>(’L"‘>7/D p-A= l*xl“'\b%\“c\ ) Qﬁx""\g -
R R— oa S sT|M
x¢i xw3 5 ot xR ;3”[;
:\[(o\ +2(10) +o \ < = 2.«;0‘\ ) 26> ° 15'09} 2109
0\ * —_—
A) deen 300" = - JF ‘ii P Ty
1 20 Jg x y
. = J":'—S,, ~ b)l) a(vs-;.—-l;_ a =] \a:*‘-ICA
&) SE A 180 = W25 - 2002 = -6
) T K '3 z
=3
! <
$) <€epF= 11° (oindaiow s, 8BS || DF) 1 = o JT V) <p=
LFEDELDFE= \P0-12 =68 (aﬁu swmof 4) | SN
6 -62%2  Ciseseeles O vy S ey W) <rf e () axp
&:3@," = }(%*_131.‘_(_2_‘)14 = (3)7-_2,1?:
= J3e *9 = &
2 2.
"X\ = Jus BED) ":4-.!;: B+
« B <>
= B\E
_ =
aE Ara = £ x31Js x4 Js = S
PCM\.«-A ¢M> = ga :‘%' - 20 U"‘N\;' =32
2
avesnon ‘0> l> ‘A— ?>>g—v L) L+ Frlbar 32+ -- - Qeomerric 22
i> ﬁx—z_\} +20=0 --() ﬁs ) WX - Zx Sv\=°‘,(r.“v‘3 .
3y +y4-l0=o0 &) GBx=Y !
= S B - : - “-(’1'79-‘3
BrT o £2y 700 . (3) | =i ux -6 S T3
| _ A\t
&Y ISx = o ‘ = = 1310639
X = = (,xl_u)(
—— ux - x
W= 1o ¢ (o, |o) (3*-—“) o&> )f — due= q,ft«x -x dy
1 X
. z( 2y e
i) QD) R (k-2 i) y =X siax , s xt o xt e
=3 N \ 3 29 ad & 2
w—E %y d-"hE - ‘\) Y = X, tog . - 33 Adan X .
= -:1::; 94 -\ :-L_‘/();f2> ||>5(l"3>&> Ao = (2-3x) +
- Gr-3
=2 24-2=-x2 ) ) " .
- =L Xx4+2y = O (),—BQL <
2 P — -
- &y
AU v
et




JUESTION &

S) = (k+v2yx sy =0
A = ¥-Gac
= (ke -t by
e N

= ey -12

;i\wa ol veots A< O

Tl PR VRS SN

(kr6) (we-2Y <0 k&;&—

b e ¢ o2,

>) 1) cos 8RN = 70% ¢ 397- 3
2x70=89

CRR = 5@'%3'

:S_l+‘ hw&%ﬂk

ill\) T ff‘f- 270-S4= 21§
S (o"

U

Y W, &%, S, 55 Ak

“sl, A=0-%

ix Ta = +(y\—\)o‘

T ™ & + (*NoS

it

13- S kua
Y Sy T 9:1(“*‘(\

= ?(qJ—ly{)

1S kaan
Y2l = asla-ok

2\ ;b(«-A(v\—\\o-s"
2y = 3. *’C{‘S"\
N =35 035y

Pl —moos s S ." ""“i" e T = _.'___ﬁ:::-""' J; - o el
d)-&‘:-\ew\x c,)l) Y 305727 N\H: q.‘NrZ
ak = \blh% Fov \«MA\.S sum =t<r<t L
= -—"‘;,\3 el w O)\:A."(NM‘\M\ = L{‘“u."
,=4)<. X
- Ty ) .= z
= mac (—a> t S,‘, = - C_) 2&__3 = 33 o e A
= FToc
= 5 = -1
s 3
‘3-31=w‘("”’(‘\» - 2 VD) Tk T O eFoesa
RS
y-t =2 (x—%§ 5 0 =33 - 4 (b=
g =A% R« = a «J3 0= W 4c
3 23 ¢ i
v3-! < =-4
i 23 T+
KUESTION ¢ TR T @mae
| -, N oy
\Q () x"; c(,(_s_\\ “\X/T_, = ¢ +23 II) Foe = 3>gl—L\-x—u ‘
1 3 -t
: Vverkax (0, ) a=l 5 » y = x> o252 —lx b
_ - 6+293 '
Foown (0,3) ) E (3,-5) ~S‘=é§—2—("}zf‘+b—§+k
L) Xl.z'-x—(-é—l>;23;1c+z =3z 3 =k
z Y 2
by J:tQuz\ ——— - o E X Te2x x4+ 3
L eley QuesTIon 7
2
m) noou oy “ sv oL QuEesSTION W
z ‘ 1zt 3z 4 €2 e~ )
A= () oo —f’(% +1) doc 1323 337 43 S3 ey G- g fay 4 0370 o Uy eottE
o 2 ° 3 : 4 3y 30 W S 6v- b ; S(ATC 2 .
=L % +xT. - [= +xT 1 Sy a6 36 45 v es- ; = cosec &
g ° = o i V6o — 36 3or  bhw SCo G *
=i+ —o)y C¥L+1—°> .
3 - 25 ®) ) bY)2apnzseny (qrad
= - ’j .
DAY = < hely? \,,.;.w.,g.‘me
= JS NS ; Ly Lp) (Oﬂ’°$ S,0< i
) | . ARKD = LAY (3 ¢¢§A>
Sonexp | acsy (5 g )
L) 1 \ )C-_‘Ll )L:C, X =@ —’.Lf-”ww;f' . .
W) x=b, moo, xze WY D ">2§:;€
. '
\'gi'} & 3 Lc . (L Osy sy cy == 3¢
""3 @$x<\,°,‘ ol <3¢ <« € : o ) ) ‘ | B3 = 5s-3-¢
. 2
l'\l> A ?§<u+0 +QJE,> » n“n = e cnn
= 7'137(,
=a.2y o




c.)‘)l-‘l-’«*u\»x N s Y ‘A v .
_LE((lou> owe Ly ‘R.Tl\,_\: o254 T
(‘I./
W 02y
T — . T / bl S — 2% < *r
4 \) Pf"""‘;"‘:“' l‘(>%D 4-% nets ey Wy 4+ K = 2veTe 06TRr
= n AcC =32 *
= uJz '.'\) A= gmre L. zoq—?n_('l \
AD :“_J-i -4 o] . 2 - Log;g‘ﬂ'
r’!.
o Pavieak s+ T o wJZ-u
3
-3 —7(4—'-&—51 e~ O = 4T | 5o4n
. 204 :L\.n(-s
3 “ —
A)) g =fwx ‘,3\ ) V= zn_j‘o 26 5 =125 w50 ok Sia =¢ \
L g =]
3 ’ 7| (1.’;5’) V 3 u QII - 3
% ', =3 s t-r2x *x R = 4R+ 2. 204 TY \
0w i
: [~ g 30 SeaG B% po L e,
l }7% % Tooxt (x ~6j" A = ax(s) v 04T
§ = e (e ~e) : = g™ + 256K
o & —
= 3% LT \
W) lu EA .,Lw(ln,"s) (Lx 25xS) 3%
5(13 12 19 3 = 12061 b
1 -— P
A%t by A e T*vlo
= 9% ,M(BQ@) -n,(z) £ 3%y -
<
) = ux(l?,ﬂ 4)
QUEST\DN G - 259-27 o
) 23t x —\ = O
(2.)@ “+ \>()L- \> =0 AuLEST oM 1O
1
x = "= } = X Gz v — vt
' L Y
" ) 2 o5 5~ o =1 = © - y == - ~x (\~x§/f-)
55 fox )%
ws)t:‘li" \ < o (=< i
° o e - T2 + 20 2
x;llolzwo,o,.}%o =
=N 4™ 0 2n
=Y ) 3 ) 7

b) i )s8ep=(1%0-99+2 ((sos:aboé

o
> WS

i) Prea PRO ;@xung@. 4 Y

¥ - 2x

= 2(4*7\>¢M7’

1->¢

pe == ''= S

L & ’3, 3 5 ”
ﬂémm Ot. “orqu.q =

YD) S 6D ;(x""_ x)l _
£ (-3 = (=) (~>§)j

]

= . (Xl-)(f
LD = - —:—()L\ N




