2020 Sec 4 A-Math Prelim Paper 1 - Fuchun Sec
3

1 Itis given that f(x) =ax’ + 4a® —2ax+1, where a is a constant. When f(x) is divided by

) .3 .
x—2a, the remainder is E . Find two possible values of a. (4]
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On a school campus of 4000 students, one student was infected with a contagious virus.

The spread of the virus through the students is givenby N = 1—3?)9(;076, , where N is the
+ e
total number of students infected after ¢ days.
After how many days will 40% of the population be infected? (4]
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A particle moves along the curve y =+/3x-2 in such a way that y-coordinate of the particle

is increasing at a constant rate of 3 units per second. Find the y-coordinate of the particle at

the instant that the x-coordinate of the particle is increasing at 4 units per second. (5]

[Turn Over
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remove Spact
. _ , ¢ ¢
()  Differentiate (x* +1)In(x* + 1) with respect to x. (3]
()  Hence find [xIn(x*+1) dx. 2]
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(i) Given that u = 3!, express 3%*! + 3%' + 28 = 0 as a quadratic equation in u.

(ii) Hence explain why there is no solution to 3%! +32' +28=0.
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6 Do not use a calculator in this question.

- Solve the quadratic equation («/f'_) + 3)x2 + 3x+(\/§--—3) =0, giving your answer in the form

of a +bJ§ , where a and b are constants. (6]
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A curve has the equation y = cosx+%sin Zx{for O<x< —;—] < Removed

. ) d
(i)  Obtain an expression for Ey (2]
(ii)  Find, in exact form, the coordinates of the stationary point of the curve. for 6<x< g (4]
A
[Turn Over
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The equation of a curve is v =3x" + kx+k — 6. where k is a constant.

()  Inthe case where k = 4, find the set of values of x for y+3>0. (-

'+
[a—

(ii)  Show that, for all values of k, the curve cuts the x-axis at two distinct points. I

¥
—
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(i) Sketch the parabola * = —4x, for —4<x<(. (2]

(i) Theline y =2x+4 cuts the parabola y* = —4x at the points 4 and B.
Find the coordinates of point 4 and point B, [4]

[Turn Over
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10 (a) Solve log, 16=log, x. (4]

(b) Given that log, a = m, express the following in terms of m.

® @ [1]
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<

11 (i) Prove thattan x + cot x = 2 cosec 2x.

LI

. ) 1 1
(i) Hence solve the equation tan Ex + cot Ex =2J2 for 0<x<7.

Leave your answer in terms of 7.

[Turn Over
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12 A particle, travelling in a straight line, passes a fixed point O with velocity of -2 rzn/s. The
1
acceleration, a m/s?, of the particle, ¢ seconds after passing O, is given by a = (—47+T)2— .

(i) Show that the particle comes instantaneously to rest when ¢ = 0.5.

(i) Find the total distance travelled by the particle for the first 2 seconds. [4]
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] |
13 The roots of the quadratic equation 2x* +4x—1=0 are — and —.

a
(i) Showthat a+f8=4. [3]
2 2 2 2
(ii)  Find the quadratic equation with roots ? and %—. [7]

[Turn Over
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2020 Sec 4 A-Math Prelim Paper 2 - Fuchun Sec

. . 3
1 The equation of a curve is y = x+45 . where x# 4.
x—
(i)  Obtain an cxpression for . and cxplain why y is always a decreasing function. [
x
. dy Cody . . .
(iiy By considenng X find the range of x for which ™ is an increasing function. [3]
X

{Turn Over
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(i)  Show that 2x—1 isa factor of 2x' —x? +(8x—9. (1]

(i)  Hence, explain why there is only one real root of the equation 2x* —x’ +18x-9=0. [2]
Tx+15
(iii)  Express in partial fractions.
Press gy g .0 Partial fractions (5]
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3 {(a) Therc is no term in x° in the expansion of (1 +hx+2x° )[ 1 —%J ”Find the value of
. [5]

constant A.

. : 1 N
(b} Find the term independent of x in the expansion of(le +3x“J . [3]

[Turn Over
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(a)

[tis given that f(x) =k +3cos2x, where a is an integer. The potnt (30°, %J lies on

the graph.

(i)  Find the value of &. [1]
{ii)  State the period and the amplitude of f(x). [2]
(iii} Sketch the graph of f(x) for 0°< x < 225°, [3]
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(b) R

x
Q 1 V3
-
2
The diagram shows a sketch of the curve y = asin(hy) +¢, for 0<x <.
Find the value of @, b and ¢. [3]
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10 cm

The diagram shows a quadrilateral ABCD. AD is a horizontal line and BC is a vertical line.
Itis given that angle 4BC = angle ADC = 8°, AB = 10 cm and CD = 6 cm. The perimeter of
the quadrilateral is P cm.

() Showthat P=16+4sind+16cosg. (3]

Downloaded from SingaKids.com



it k srryre o f c1 7l p .
(I Fapress MPmterme ol b o Rocard ooy abyre § o0 an wteger B and o s an acute

angle | [+

(Hi)  Find the value of 17 < the perosern - o0 e
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A B(10.,8)
anonge °f wey

A2, 2)

> X

The diagram shows a trapezium 48CD with vertices A(-2, 2), B(10, 8), C and D. The side 48

. the
is parallel to ¢ and the side BC is parallel tc%y-axis. Angle BAD = 90° and CD passes through
the origin O.

()  Find the coordinates of C and of D. (7]
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(ii) Hence find the arca of trapezium ABCD. (2]

2x

The diagram shows a window that is constructed in the shape of semicircle and rectangle.
The perimeter of the window is 5 m. The length of the rectangle is 2x m ard the breadth of
the rectangle is y m.

(i)  Express y in terms of x. [2]
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) d4+moy ,
(ii)  Show that the area of the window 1s Sx—[ 5 Jx“. [3]

(iii) Given that x can vary, find the value of x for which the area of the window is

stationary. (4]

(iv) Explain why this value of x gives the largest area possible. (n
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The points 4(—3, 0), B(-2, 3) and C(l, 2) lic on a circle.

{i)  Prove that AC is a diameter of this circle. (3]

(ii)  Find the equation of the circle. [3]

Downloaded from SingaKids.com



(iii) The tangent to the circlc at A cuts the y-axis at D. Find the coordinates of D. [3]

(iv) Find the coordinates of the point on the circle which is the furthest from the X-axis. [1]
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A company produces a disinfectant that destroys geoms. Afler # minutes, there are y germs
that are still alive. The table below shows experimental values of two variables y and #. One

of the v-values has heen recorded incorrectly,

:__1: {minutes) ] |

2

3

56

36

LY ]

[

24

vigerms) | 75

It is known that y and # are connccted by the equation y = ab”.

(i)  On the graph paper on the next page, plot Ig v against # and draw a straight line graph.
The vertical lg y-axis should start at 1.3 and have a scale of 2cm to 0.1. 3]

(ii)y From your graph,

(a) identify the incorrect record and estimale its correct valuc of y, [2]
(b) find the value of @ and b. [3]
(ili) After how many minutes the number of germs s half of its original number? (2]
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4 / a3
, / yr= H | & + Z
/
|
\ /__.
A
ar.
[
.\‘\‘
0 B\\,\ o
\

The diagram shows the graph of the curve y = %eh + % . The curve mects the y-axts at 4.

The normal to the curve at 4 meets the x-axis at the point 8.
Find the area of the shaded region enclosed by the curve, the line AB and the line through 8
parallel to the y-axis. Leave your answer in terms of e.

Show your working clearly. (10]
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[Space for Question 10]
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(i Sketch the graph v =|x? + 2x — 24|, showing the coordinates of the turning point and

the points where the curve meets the axes clearly. £4]

CH) Find the fﬂ*}j'b "’F valves af i sveu Hat | x'rax -24l sk has 4 solutions o)

{m) gf) Solve |x2 +2x —24[ =24, 3]
() ,(Mif Hence solve 'x* + 2x—24| < 24. (2]
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It is given that f(x) =ax’ +4a’ —2ax+1, where a is a constant. When f(x) is divided by

) .3
x —2a, the remainder is > Find two possible values of a. (4]

3 . .
al2a) + Ha - 2a (aa) +1 LMo subshh/tlv\vﬂ x:aq ]

5(2&)

|}

4
8o+ dat - 4ot 4

8a“+i fm]

n

8a“ri = 3 [Mi: understavd Haat Jt‘c;a) 15 remaimder J /S

[Turn Over
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2 On a school campus of 4000 students, one student was infected with a contagious virus.

The spread of the virus through the students is givenby N = 1—;;(;% , where N is the
+ e
total number of students infected after ¢ days.
After how many days will 40% of the population be infected? (4]
°[ lation - 40
0% qf pep vt — x 4000 = 1600 [BU
100
1600 = 4000
-0-6t
1+3qqa ¢ ~°
-0-6t -6-6t
1+33qa e = 4000 o8 1600 (143929 ¢°°%) : a0
16oo -0-6t
1600 + 6398400 € > HO0O
-0-bt
1+ 349 ¢ 25
e -0-6¢ . i
-0°6t 15 2666
¢ T (M atienpt h 1solate E_OHJ S
3qa9

=0666: |n 5 ) [MNi: In both sides J
3 qaq
£ 13-4

Porat accept 13 or 13-,

Rfter 14 doys LAl
[a(_ca};k 13-2)
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A particle moves along the curve y =+/3x-2 in such a way that y-coordinate of the particle

is increasing at a constant rate of 3 units per second. Find the y-coordinate of the particle at

(5]

the instant that the x-coordinate of the particle is increasing at 4 units per second.

s

dy t )
T +(3x-2) x3
-4
= %(3»1) 1 (el

il‘!g : (}2 3 dx

de dx Ty

3 - 3

2\)376—2 o i &

3: 6

l)3x—z
\Jsx—z = 2

Ix-2 > 4 (M) y 3quarc bolh sudes

Iz 2 {ar)

3; \)561)'2

- 2 A

[Turn Over
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remove space
. . . ¢ ¢
()  Differentiate (x* +1)In(x’ + 1) with respect to x. (3]
U': ax
. e]
v'= ___l___ € ¢ = x j
plad] i
dy
= > V'v+ v'u
dx
2c In(x'y) + 2x t
—_—x Xt (M3 v
Xt
= ax ,n C)C"“) t+ ax LH’J
rewio spac

d
(i) Hence find j xIn(x*+1) dx.

jzx Mm{x*) + 2¢ dx = () I (%)

d
f:u( a (x%) g fz,c de = (x41) moeh) (MY

t

jzx v (€2 dx - ) mGen) - x

J‘xlvz (<) dic - ZI{ [OC‘H) In Getet) -K‘J +¢  LRI]

no oA lf o ic!
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i)
3tx3+32/3'+28=0
3u+2 +28=0

u

3u2+9+28u=0

i)
3u?+28u+9=0

(Bu+1)(u+9)=0

No solution as 3! can’t be negative
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Do not use a calculator in this question.

- Solve the quadratic equation (\/g + 3)Jc2 + 3x+(J§.—3) =0, giving your answer in the form

ofa+b\/_§ , where a and b are constants. [6]
X = -—b_t W
2R
. a(baﬂdc
X2 =34 3T (S5e) (I5-2) A

(M1 : subshivte mho formvla_]

2(Js5+3)

e

= 731 \)‘i—qu;jJ

CM1)
als+e
2 =3+ Jas Y
—_— ) pe (Ml
o?JEf 6 < 5'1’6
(Mi: athempt ko rahonalize denom malker 1/
2
. 2 -8 Vs -6
alsré e N
s -6 S +6 et
4Js -12 .
~te -6
-LJs+ 2 an . V5.3 a0
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7 A curve has the equation y = cos x+%sin Zx{for O<x< g— ] < Removed

(i)  Obtain an expression for d_y

dx

dy

— -
-

ax

- Swmx t Cosax

len 61

(i)
~Smx+ Cosax:=p

~Smx + i-2%ux=p
S + Siux —-1:0

2Rt A-120

(am - Art ) :o

=L .-
A % R=-
Lrey»
- 1
Sinx = +
x;g (R 5:

Find, in exact form, the coordinates of the stationary point of the curve. f°’ 6ex<t

(4]

A 2
dy
o]
{M1: apply duvble - awglt chmulaeJ
L | n
Cos =+ L s 2
$Us e £x 13
3
25
(Turn Over
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The equation of a curve is v=3x" + kx+ k- 6. where k is a constant.

(i) In the case where & = 4, find the set of values of x for y+320.

IX'EH4X -2 4320 [BI ¢ subs. k=A]

3x*+4xt+t 20

,—-
¥
)

(3x+1) (xhd 20 oR M)
- -1
' 3
X £ -1 or JC?/—;' (Al
(ii)  Show that, for all values of £, the curve cuts the x-axis at two distinct points. [3]

3x*+bxt b-§ =0

D= L*-a(3)Cu6) (M]
= LkY'-abk 32

= (k-6)*+ 36 A

Sme D70 ﬁ’r any . Hre cune cubs x-axis ad hwo dishnet poiniks
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9 () Sketch the parabola y'=—4x, for -4<x<0Q.

Y
L,

(2]

-y ) ¢
Bi: shapc

Bi: gm{Pomu ond [usel x-y KIS

(i) Theline y =2x+4 cuts the parabola y? = —4x at the points 4 and B.

Find the coordinates of point 4 and point B. (4]
(anra) "z —ox f81)
DI HIb = —4x

gyt +a0X tl6:0 (M!: Conect Lrpansim aud

/ simp hfrcattonJ

. /
@jw wemy X F4:0
fgch)runhwl .
7 (xrd) (x+t) =0

X:=-4 or xX:=-1 (A1

A(-4,-4) B(-,2) ]

[Turn Over
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(@) Solve log 16=log, x.

l_():(],:l-b . IO\‘]J.X (M1

ckaw(yc
log,)c to base 2]
o (o1]
—_— - Iqj,](
lbﬂax
A*= 4

103;x: 2 or log ¢ =2
. L
xX=4 x q

L) tAd

(b) Given that log, a = m , express the following in terms of m.

(i) do°

5"‘” or as™

(i) log [E)
a

I() g‘ls’ - (Ojs.a

2-m (Al

12

iai)

(1)

or

(4]
M|
log, 16 = log X
jn ——3"}'—' [ change M
/)"1(03):1 - __l___
2
(84 log
P
B 3
Bz Lor -3%
l()sxz"_::_' or log,l”é
f;= 2 )C'E::l
x4 () x =\
‘.'
(R
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13

(i) Prove that tan x + cot x = 2 cosec 2x. o]
Smx (o5 x taux + -
LHS = -_t (B chang,e ho or tan®
Cosc Smx Swie aud G x ]
|3
oy . Kxtl
: ol o [Bi: tombine two = ._E.% (B1: combine ]
tanic howns
Cosx Smic frachos ] fuo fmc
chtx Z (81)
. , ¢ Bl 2 ;'”Tc
L x 28mx Cosx . l ,
a T ————  (BI]
(o) Gos'x % Suxe
= 2 - QCQ!CCM = RHS Cosx
Simax = !
—
Sux Corx

. . 1 1
(ii) Hence solve the equation tan 5% + cot SX = 22 for 0sxs<7.

Leave your answer in terms of 7.
(ad
/\_A/—\

2Cosec x = alz

Cpsecx = H
Smx = L [l"“J 5 yritders tan dling U’P Cosec = = O
d—i J / S
L= R
Y
x: 030 e
4' 7
[Turn Over
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12 A particle, travelling in a straight line, passes a fixed point O with velocity of -2 nmv/s. The

. 12
acceleration, a m/s?, of the particle, ¢ seconds after passing O, is given by a = @y
(i) Show that the particle comes instantaneously to rest when ¢ = 0.5. (4]
v:j LI L -3 .,
Cat)* Her!
N t-05
Vs fn(%u)' ol V=0 (Ml S oR s ooy M)
_— f
/(81 3 L,/ PYR
v = 12 (4t - _3 HEetl (oS!
-1 x4 HEtt 3 ) : —;-1"(
“EH ] v .o W
)
when £z0 , V= -2 e - _
" 2 "2 4c (MO 3= et
- e z2
= E=d {shown )
(i) Find the total distance travelled by the particle for the first 2 seconds. [4]
Sz j —_2—- +¢ de
Ht
Lhi] -0, $=0
g = ~3latn) whea €20
— gk f < o = ~3Im ) )
4 — 0 1

C:=0Q Lb'.}

I
3 -0-32396

Total distane
2 0-35208

= 0-32396+4 0-63604

= | metre  LAN]

J)(w),t j-00 mehe
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15

2 1 1
13 The roots of the quadratic equation 2x’ +4x—1=0 are — and —.

a
(i) Showthat a+5=4. [3]
Ly, -4 ot
= + {5 > 2 ~ __ﬁ . -2
B (8] of
Lyl o -1
ot > P 2 Oi/j = -
-2 j [l
= -2 M
P a(k{i:"l
2 2 2
(ii)  Find the quadratic equation with roots 2a d -g— (7]
wipt s (o)’ - 2o
= qr-a(a2) M1/
= 20
dir iz (rp) (o1 pt -afs)
s Yy (;10 -[-1)) (Mdv
= 84
tM1d aHsze ro
SuM: 2t pA 2/2:1’* 2} 2 Cot3+ ) Br: ;?wt aw
— — - —— = ——
! ot ol % oAp Sum aud Proth
= ax88
o -38
cp _2
+ o ., t
pmolvt 2% 2 . Ha(/:—' dx-2: -8
4/ M1l

x*t88x -8=0

[F”J \/‘ baseed om sum aud )7mcle

[Turn Over
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) X 3x+5
The equation of a curve is y =

x—4

0

ﬂﬂ_ 3{x-4) - (3x45)

=Y
dx (-0t L

= 3N~ -3XK -5

(x-)*

"

- 17

. lad
(-4

As (_)'L-'LP.):t 70, -1?
()

. d
(iiy By considermg——y

d -
-——y‘ z -13 (7&-‘1’) h
C
dy 3
q
it T Lot
Oe-4)
3y N
>0 P ) o 0y
Oc-en)® e °
(x-4)’ 20
Y-H 70
X774 [iFi)

, Where x# 4.

— L0

Obtain an expression for Ey and explain why y is always a decreasing function.

' \Lj 5 decrﬁaswij funch(}h

, find the range of x for which & is an increasing function.
dx’ dx

[Turn Over
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2 () Showthat 2x—1 is a factor of 2x' —x* +18x—9.
- 4 3 &
when X = 3 2(-_{-) —[._;_) +13(§)-q
Swmce remamder 1s 2erg, x4 g quM,;h,,.
(ify  Hence, explain why there is only one real root of the equation 2x* —x* +18x-9=0. [2]
LB ]
4
X" +9 Ty
2%t /2763 -+ 1§ -9 (2x-1) (x4)=0
3 L
ax: -x - — )C:.-;_-
1gx-9 ab solvhon b (1)
18 -9 1 o
e ony on¢ repl rook
Tx+15
(iii)  Express in partial fractions.
2¢ —x +18c-9 P > (5]
XIS R BrtrC
- - + fa]
(22¢-1) (x*t4) e x"q \
acrts = Alx*ra) ¢+ (Bwrc) (2x-1) [ R
2y -5 = A (920 “‘
Rz ({10
X: 0 IS = 2(49)+ c(-1)
= 1& ~-¢
cc3 (1)
b 22 : 1002 + (B+3) e |

22> 201 B¥3 XIS
Bz i} axd-x P-4
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3 (a)  There is no term in 2 in the expansion of (1 +he+2x )(] —%} “Find the value of

[3]
constant 4.
L _— 6) 0 6 ) 1
(I+kx+1x)( l (l ('5)+(1)(:{) -
([-Hucf:_:c) ( | - 6{,%)1‘ s x X5 )
b{
LBy (e}
2 A——y —
{14 loc+20¢*) (1-3% ¢ 1S -)
[.L'-' ordcdEeT St FE P R T R
L, < e , -
Coeﬁ. Cr@wf?F x* _I‘_-[_ Cah+2 ;o o an
e |
515 = 3k
Hn“
-inwwl,mj cniﬁ:;:wf L= 2% o
‘! . 12
['x-
1 1
(b) Find the term independent of x in the expansion of (2‘) +3x3J . [3]
Frn= (lO)(_I'_ 10-r )7
r 2)(3) (3x )
x* ar- (‘30-3*')
Lan) ?ﬁr z X
5r-30
= &
Lr-30 20
r=6
(M1 gl
3= (10) ) 0 ¢ a
6 53 (32’_ ) s
oAk L 2y
16
2 G5¢8 125 . [Turn Over
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(a)

[tis given that f(x) =4 +3cos2x, where a is an integer. The point (30“, %] lies on

the graph.
()  Find the value of .

1. i+ 3Cos 60°
2

k__ R | ' LU

(i)  State the period and the amplitude of f(x).

S

Pzrwd s 8o

Gmphh;ole = 3 il

(iii) Sketch the graph of f{x) tor 0°< x < 225°.

[1]

(2]

(3]
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(b) ¥

The diagram shows a sketch of the curve y = asin(bx) + ¢, for 0sx< 7.

Find the value of @, b and ¢.

cC= & T
Az -3 :
b: Li R

[3]
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The diagram shows a quadrilateral ABCD. AD is a horizontal line and BC is a vertical line.
It is given that angle ABC = angle ADC = #°, AB =10 cm and CD = 6 cm. The perimeter of

the quadrilateral is 2 cm.

(i) Show that P=16+4sin@+16¢cos8g.

8

Cos © = Bw Sme: A
o b
Bu: l0Cose N: 58mp ;
|
L8] |
Svme : pu Cos 6 : D_f_)
0 6
An= 10 Sm o DN = 66058
P 10+ 10SmB + 6(ost + 6+ ( 10Cos@ ~§Smp)

16+ 160056 + 4S8 (shown )
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H bl S o 3 - N - r
(i1} ! eSS Pavtermse o & o Booadd oy Cwbere § ooy an titeger, B and o s an acute
angle

(4]

(it Find the value of 7 < the peroeos
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B(10.8)
d\’“Jc jPaCMj
C
A(-2,2)
0 X
D

The diagram shows a trapezium 4BCD with vertices A(=2, 2), B(10, 8), C and D. The side AB
. ) . the
1s parallel to b and the side #C is parallel t%r-axis. Angle BAD = 90° and CD passes through

the origin O.
(i)  Find the coordinates of C and of D. [7]
Mps = 8-2 |
—_—— = 1 m = -2 L 7
10-(-2) 2 o
E vahech (fp AD = -2AX $C
Mep = zl N 1 I J

23 =202 +C
Eﬁ.uatlbn U‘F [4) J:.-IL)L U"“J C: -2

-2 -2 ST
35 ;—Clu) =5 ‘[j

I J
¢ (t0.5) A ;
A= -g}( N
R x2 -4
OR 5
Map = -2 ys -2
D(h Lh) g
-4 _R
zh-2 b2 5 ) b
—_— . -2
haz

T
I
]
Gyii
O
T~
1
oz
1
“es
S
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(ii)y  Hence find the arca of trapezium ABCD. (2]

QrEa : L -2 -
2

2x

The diagram shows a window that is constructed in the shape of semicircle and rectangle.
The perimeter of the window is 5 m. The length of the rectangle is 2x m and the breadth of

the rectangle 1s y m.

[2]

(i) Express y in terms of x.

! = £ ]
l)(‘i’\(jf_l.j"‘ Zn(zx) = & in

ax +2\|j+r1x ENY
2j= 5 -ax -

“(j: 5-ax -nx s
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. . . 4+
(i)  Show that the arca of the window is Sx—( ZHsz.

Areq - 2y + Tt wj

Fax (3 ox -0 ) L
(,z XTgx )t ognx
= 5 - P I R :[;nx_r' LB1)
- _ to_
= 5 ax Aﬂ.x
2 Sx—(zr-‘g—n)xl [
(813

2 5x - (4_51&)5

(ifi) Given that x can vary, find the value of x for which the arca of the window is

stationary.
(]
da U
= 5 - (4m)x
@_ .o CHORI
dx. v
\0 oL )
Ml —_— e 300 L2

(iv) Explain why this value of x gives the largest area possible.

d'A
wo ) e

Maximym

[4]

(1]
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The points 4(—3, 0), B(-2, 3) and C(l, 2) lic on a circle.

(i)  Prove that AC is a diameter of this circle.

. 3-0
Magp - i s 3 o)
-2-(-3)
m : 2-3 -
Bes — o Ly
| =¢-a) 3
Sine Map x Mg = -1 . L ABC = 4p° % o
i

AC Is diomeler

(i) Find the equation of the circle.

. -3+ otz
Mac - — ¢ = SN

Z P
M(-v1)
\ﬁs-i)'\(o-zr =
e

SRS
Radws: V2o

2

Ac

R}

()CH)L* Qj-:)“ (_J_;Ti)l

(xt1)" + (j-,)‘: 5

[3]

[3]
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[3]

The tangent to the circle at A cuts the y-axis at 2. Find the coordinates of D.

(iii)

n-? < - 12 - 0

f —_— = 3'. = 1 L5

1-(-3) 4 2
Y
d ¢ ¢ 2 /

o gugent = -

g of tany
. oo T TN LT j s
EE«LVGEIDH . 5:. ~AX tC E.t"'ti - fijj""\{"]"'\,[j e ] cr of
0: -al-3)1c
c: -b
D (o,-6) Ll
(iv) Find the coordinates of the point on the circle which is the furthest trom the x-axis. [1]

(—l, Ihﬁ) el
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9

A company produces a disinfectant that destroys germs. Afler # minutes, there are y germs
that are still alive. The table below shows experimental valucs of two variables y and #. One

of the v-values has been recorded incorrectly,

l 2 3 ' 4 5
75 56 36 32 24

1 (minutes)
t ' germs)

[t is known that v and # are connected by the equation y = ad”.

(i) On the graph paper on the next page. plot lg y against » and draw a straight line graph.
The vertical Ig y-axis should start at 1.3 and have a scale of 2 cm to 0.1. £33

(ii) From your graph,

(a) identity the incorrect record and estimate its correct value of y, [2}

Mcorrect record: \Lj: 3¢ L5

lﬂ\j: 1463

Y0 g e
(b) find the value of @ and b. 3]
y: ab”
fﬁd: fﬁd} nfjb (o) Smclrent : 138 - 138
< m s
P
= y . =1 8
f\(j Qa 2 {ﬁ) 7
a:100 [gid
[aaeri be tweev b: 0750 L
10" avd 107" ]
based on Hi fwﬂ".dﬂadwd
wraiel
(ifi) After how many minutes the number of germs is half of its original number? 2]

\Lj - 10C (0-75) Uslu_cj 5wr&mph. stommte o{tw how
Wiy wavies wovid 16e nym 5e»pf

s be umj‘ VF its oregtual dumber ?

50z 100 {p-35)

lg50 = 169843 Lty
] Jq o3 Drtas 3; ]ﬂ 50

Itz 2.4 rtapbel N &4 .~ e
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L7}]

W
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14 F
ry / ., 3
y=—et s
T4 4

/
5, A
N
M g
/'\
.\
oy »
0 B\

The diagram shows the graph of the curve y = %ez“ + 3 . The curve meets the y-axis at 4.

The normal to the curve at 4 meets the x-axis at the point 8.

Find the area of the shaded region enclosed by the curvce, the line A8 and the line through &

parallel to the y-axis. Leave your answer in terms of e.

Show your working clearly, (10]
A (o) il
‘\ '\‘
[
% .o Lo e VY
ax 2

whza =0 7 ‘i‘ﬂ >
dx

[N

5‘: x Mpgrmal = )

Maormat = ~ 2

!

ﬂ: -2X +¢C

t= €

equithm frF nonwal : Y= ~DCT

whin j:D Py o
xzi

B(L.o)
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{Space for Question 10]

N
A

1
j 7,’- el‘c + % dac LM
=]

ri-

15
Ivg-—rix-]
8 ! °

L] Ll

’ —% + _3__ - ( e’b ) Ll Aubhs acs e
7 "3 T ;

= 3 ] e
- - -+ 2
& B 8
= e
B 4
Hs&u#bﬂbﬁ-‘ ;2'.,(

A Las ‘,1(;1:1- It fMlJ-_ YR ST ST G ek e |

S A
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, showing the coordinates of the turning point and

g (i) Sketch the graph y = ‘.\-2 +2x-24

the points where the curve meets the axes clearly. f4]

y: Xli2x - Ay

1 shopt

/ B J.'ursf'le ]’JOIV"

B[ : .L]‘ - IVIE'\"’C&]”

(-12s)

K'tan -av = @

{x+e) (x-4):0

M1 ](-mohsncf % - RrGph

Xz -6 or x-y
2 C
A ox- M(:Qroz])t;

_ -6’ JH
Iurmvy point (__h,_zs-) N '
\ e
ycmt D=2y .\\ A
(i) Fmd fe mnjevf valve rf i svd Kt | x'rax -] s bk hos 4 solvtions {0
GLlL €25 LD
() gf)  Solve [x* +2x-24/=24. (3]
X2k -a¢ = 22U or X't ax -24: -2y ‘M
x'rax ~-48:0 Xeax z 0
(x+8) (x-¢):0 wixt): o

ez Borg ] X0 oF -2 {43y

x: -8,-2.0,6

() j,lfif Hence solve l,rl +2x-24|<24. o]

-84x ¢ -a or oL <§ Ll
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