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1. ALGEBRA

Quadratic Equation
For the equation ax? +bx+c=0, ,
s

- %

Binpmial expansion

(a+b)" =ad" -i-(’;}i"'lb +(Z)gﬂ-252.+w\+ [n)a”"b" e

o T (2 n wn=D..n—r+})
where 7 is a positive integerand | |=————— =~ ‘
' \r) rin=n} r!

2. TRIGONOMETRY

Identities |
sin? A+cos® A=1
sec? A=1+tan* 4
cosec’d=1+co? 4
sin(A £ B) =sin Acos B cos 4 sin B
cos( 4 + B) = cos Acos B Tsin Asin B
tan(Az By =SRAXIE
1FtenAtan B
sin 24 = 2sin 4cos A
cos24 =cos? A—sin? A=2c0s% A~1=1-2sin” 4
tan2d = M
1—tan”™ A

Formulae for AABC
a _ b _ ¢
sind sinB sinC
a® =b% +e® —2bccos A

Areaof A =%~ab sinC
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Rashid bought a hot bow! of soup and he left it 10 cool on the table, The temperature.
of the soup, 7°C, at time, ¢ minutes, is given by Newton’s Law of Cooling formula,

T=Ade” +T where 4 and X are positive constants and 7, is the ambient
temperature or the temperature of the surroundings. When the temperature of the soup
was first taken, its temperature was 81°C and the ambient temperature was 31°C.
After 10 minutes, the temperature of the soup was 5 tec , with no change in the

ambient temperature.
() - Calculate the value of 4 andof k. 133

(i)  Tf Rashid wants the soup to be at most 35°C' when he drinks it, determine the
minimum numbeér of minutes he has to wait, assuming no change to the
ambient temperature, [2]

2019 AHS SA2 AMP1 [Turn over
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2 Solutions to this question by accurate drawing will not be accepted.

In the diagram, O i the origin. The points, C and G, lic on the x-axis. Theline BCDE

is parallel to the ling AGF and perpendicular to the line £F. The coordinates of A, B
and Dase (<2,3), (3,K) and (0,-3) respectively: Thelength of BD is /45, and
BD_2 | |

()  Find the value of k. i3]

2019 AHS SA2 AM P1
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(i)  Showthat the coordinates of F are {—%‘r 6] . [2]
(iif)  Find the coordinates of E. (3]
2019 AHS SA2 AM P1 [Turn over
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6

In the diagram, ACDE is a cyclic quadrilateral, Lines GAB and FEHC are parallel,
and line GAB is atangent to the circle at 4. Lines AD and EC meet at H.

Prove that
()  twiangle 4BD and triangle CBA are similar,

(i) triangle ACH and triangle ADC are similar,

2019 AHS SA2 AM P1
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2]



(i)  AD bisccts angle CDE, [}

(ivy ABxAH =ACxBC. [2]
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(i)  Express 12sin@cos 0~ 8cos> @ +7 in the form
Asin20+ Bcos20+C , where 4, B and C are constants, 21

(i)  Solve 12sin@cosd —8cos?@+7=0 for 0° <@ <180°, [5]

2019 AHS SA2 AM P1




5 (a) Giventhat y= ==, find the range of values of x for which y is an increasing
[+
function, [4]

(b)  The equation of a curve is y =(x~1)ln{1-x). Find the exact x-coordinate of
the point at which the normal is parallel to the y-axis. [41

2019 AHS SA2 AM PI [Turn over
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10

A particle P leaves a fixed point O and moves in a straight line so that, # seconds after
leaving O, its velocity vem s7lis given by v= ¢% —14¢+48. Calculate
(i) the minimum velocity of 2, {2}
(i)  thevaluesof/when P is instantaneously at rest, 2]
2019 AHS SA2 AM P1
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@it}  the distance travelled by P in the first 10 seconds. (4]

(iv)  Show that the particle will not return to O. [1]
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12

A right circular cone of depth 40 ¢m and radius 10 cm is held thh vertex downwards. It

contains water which leaks out through a hole at a rate of 8cm 1 . Find the rate at
which the water level is decreasing when the radius of the surface of the water is 4. cm.
16]
2019 AHS SA2 AM P1
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Delermine the number of solutions for the .equatiop
S logs{(9%~15)
MQ

24+ 6loggx= Togs2

15

I'Tnrn oVeY



9

10

14

Find the xange of values of x such that the cuve =2x-x" lies above the curve

Find, in terms of 7, the value of I;r gin®xcos? xdx.

(2)

An10 ALIE QA AMPL
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(b)  The diagram shows part of the curve yzig— . Also shown are lines perpendicular
to the x-axis at the points with x-coordinates 1, £ and 4.

Given that the areas of the regions marked 4 and B are equal, find the value of £.

7}

2019 AHS SA2 AM PI {Turn over
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1f  The table shows experimental values of two variables, x and y, which are connected
by an equation of the form y™x =k, where k and m are constants.

x 2 4 6 8 10

y 6.25 1.56 0.694 | 0391 | 0250
@ Plot In y against Inx, and draw a straight line graph. {31
(i)  Use your graph to estimate the value of k and of m. {41

(iii) By adding a suitable straight line {o the same diagram, find the solution to
the pair of simultaneous equations y™x=% and y=3x. 31

End of Paper
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The roots of the equation 3x% - 6x+5=0are o and S, Given that the roots of

. )32 aZ
x* + px+g="0are ~—and 7, find the value of p and of g. [5)
o

2019 AHS SA2 AM P1 l’?z:l\ over
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2 0] Show that —x? +x— (1+ kz) is always negative for all values of & [21\

(i)  Find the possible values of & for which the line y = 2x + k is tangent to the curve:

P =1-2:2. (3]

2019 AHS SA2 AMPI



20

(i)  Find the range of values of x which satisfies x-+ 252 <16. [4]

()  Solvetheequation x—ll-2x =-17, 131

o [Turn ove
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(i)  Solve the simultaneous equations

3* 1

o =81 and 45(2¥7)=—. [51

|

)

2019 AHS SA2 AM P}



22
@) The trapezinm ABCD, where AB is parallel to DC, and has an area of

1246410 om?. B

A

D | ; ,‘I‘kc

Given that the length of 4B is V2 ++/5 cmand the length of DC is 2 times of
AB, find,

(a)  theheight, BC of the wapezium in the form aJb , where a and b are

integers. [4]

[Turn over
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(i) (b)  theexact value of AD® in the form ¢+ d\JT0, where ¢ and d are integers,
[2]

4 (i) The function f(x)= 4t —~2x-36 is divisible by x~2.Find the value of a.
(1

2019 AHS SA2 AM PI
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(i) Giventhat x> +5x%~2x~24 = (x4 (x+B)+cx~27 forall values of x, find
the

valie of b and of c.
{3]

(i)  The graph of a cubic polynomial expression, y= f(x) hasa coefficient of w for
X
This graph cuts the x-axis at (=3, 0), (-1, 0), (4, 0) and the y-axis at (0, 24).
Find an expression for f(x).

133
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5 (@)  Skeichthe graphof y= 1x2 &4‘xl showing the x-intercepts and the

. (he HiFnine Bot o
coordinates of the turning pomt [Furn over

K3

(ii)  State the number of solutions to the equation lx2 +41{ =x+4 by drawing a
suitable

line on the same axes.

21
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(i) Find the middle term of (x«-—lz—) :
2 2x
(2]

() “Thefirst3 terms of (2a+x)(1—3x)" is 4~ 59x-+bx*. Find the value of 4, of »
-angd

of b.
[5]

2019 AHS 5A2 AM Pi
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7. Thepoints A(S, -7) and B(6, 0} lie on a circle, with centre C.
Given that the point C Yies on the line , y=53—13.

()  Find the equation of the circle.
(71

2019 AHS SA2 AM PI
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A second circle with radius r units and centre £, also passes through the points A and B.

(i)  Find the exact smallest possible value of .
12}

(iii)  State the coordinates of centre 2,

2019 AHS SA2 AMP1
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8 0] Showthat cot @+ tan & =2 cosec 26,
{4l

2

(i)}  Hence, solve the equation cot -+ tan — = cosec™x - 3, giving your answers 1

radians and within the principal range.

51
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9 )  Sketch, on the same axes, the graphs of y=2sinx—3 and y=4lcosa| for
- EXST
Hence, deduce the value of m for which the equation 2 sin x — 3 =4|cos x| + s has

1 solution in this range.

i1

2019 AHS SA2 AMP1 [Turn over:
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(i) A student reasoned that since the range of values of y for both equations y = sin x
andy=cosx are between — 1 and 1 inclusive, then the range of values of the
expression 8 sinx+ 5 cosx can be obiain as follow

-8<8sinx<§
—~5%5cosx S
= - 13<8sinx+5cosx<13

(a) Without performing any calculations, explain why this reasoning is
incorrect.

t

(b) Tind the range of values of § sinx + 5 cos x.

4]
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5 i partial fraction.
- “+9x
5]

X7 +6x

2019 AHS SA2 AMPI [Turp o
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(i)  Hence, or otherwise, find the equation of the curve where the gradient is
*=9 _ and passes through the point (3, In 2).

1632 49
(5]

2019 AHS SAZ AM P1



34

11 Given that y==3(x 411)4 »4’(:;"1}3&-5 ; find and determine the nature of the stationary
points.
[6]

2019 AHS SAZ AM P1 : :
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12 ()  Sketch the graph of y =3 In (x— 2), clearly showing the asymptote and the point

where the curve crosses the x-axis.

3]
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wogd 3xY oy O C. A I
(ii) Emd-—d;(pos -5] and hence.evaluate{jﬁ €OS’ —Z-sm—-z- dx

{51
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AM-2019-AHS-Prelim-P1 —- Marking Scheme

1(1) T=de ™47,
t=0,T,=31,T=81
81=de PV 131
A=50

t=10, T, =31, T=51
51=50¢"%10 4 31

olok _ 20
50

k=—-ixln -2—)
10 5

=0.091629
=0.0916

35=50 6—0.091629t +31

00916201 _ 4
50

-0.091629¢ = In (ij
25

1 2
f=———xIn| =
~0.091629 (25]
=27.565

=27.6

Rashid must wait for at least 27.6 minutes before he can drink the soup.

2(i) BD =445
\/(3—0)2 +(k--(-3))2 =45
94+ k% +6k+9=45
K +6k—27=0
(k+9)(k-3)=0
k=-9(NA),
k=3

(i) A(-2,3), B(3,3), D(0,-3)




4(-2,3)

B(3,3)
6
U D(O>_3)
3
F
v

AF _3 AF 3
BD 2 BD 2
u_3 v_3
6 2 )
u=9 9
V=
2

Coordinates ofF:(—2~—§, 3-9 )=(—~g,—6

)

(iii)

3—(-3
Gradient of BCDE = —-éLO—) =2

Equation of line BCDE is y =2x-3

Gradient of £F = ——;—

Equation of line £EF

Solving the pair of simultaneous equations

2x—3=—lx——3—d’r7-
5 37 _o[ -2 -3
Zx=—"—"7+3 V=AY
5 =8
X=—=
2

Coordinates of £ = (—g—, - 8)




3(1)

LCAB = ZCDA (Alternate Segment Theorem)
And £ZBDA = /ZCDA (same angle)

ZABC = ZABD (Common angle)

Triangle ABD is similar to triangle CBA. (AA)

(i)

ZLCAB = ZCDA (Alternate Segment Theorem)
ZCAB = ZACH (Alternate angles, GAB//FEHC)
Hence LACH = ZCDA

ZHAC = £ZDAC (Common angle)

Triangle ACH is similar to triangle ADC. (AA)

(iii)

From (ii), LACH = ZCDA

ZACH = ZADE (Angles in the same segment)
Hence LADE = ZCDA

Thereiore AD bisects angle CDE.

(iv)

Triangle ABD is similar to triangle CBA.
AB AD
BC  AC
Triangle ACH is similar to triangle ADC.
AC AD
AH — AC
Hence
AB  AC
BC  AH
ABx AH = ACx BC

A(i)

]2sin<9003¢9—800s28+7:6(2sin9cosé’)——8cos2¢9+7

+7

2
=6sin29—8(ﬂs—‘5‘3ﬂj

=6sin260 —4cos26 +3

(i)

6sin20 —8cos? B+7 =0
6sin20—4cos26+3 =0
Let 6sin 20 —4cos260 = Rsin (20 — )

R=+6%+4% =/52
tano = —
6
o =33.690°
\/gisin<26’—33.690°)+3:0




sin(20~—33.690°> __ 3

J52

basic angle = 24.583°
20-33.690° = -24.583° or 26-33.690° =180° +24.583°
0 =4.553° 0=119.137°
0 =4.6° =119.1°

5(a)

dy _ e* (2x)-—x2ex
=

()

ily_ _ 2x—x*

dx ex

. o : )
Since y is an increasing function, 4 >0
dx
2x—x*

ex

>0

Since e* >0, 2x—x> >0
x(2-x)>0

O<x<2

(b)

y=(x—1)In(l-x)
D (x=1) (1) +()in(1-)

%=l+ln(l—x)

Given that normal is parallel to the y-axis,




6 | y=r2 141148

P 2t-14

dt

For minimium velocity,
Y _y

dt

2t-14=0

t=17

Minimum v = 72 —14(7) +48=—-1m/s

() | y=/2-14r+48

When P is instantaneous at rest,
v=0

2 ~14r+48=0

r=6or t=8




(i) | =2 141448

s:jzz—14z+48dz
1‘3

s=-3——-7z2+48t+c

Whent=0,5s=0, c=0
13 2
§=——=Tt"+48¢
3
Whent =6, s=108

When 1 =8, S=106§

When ¢ =10, s=113%

Total distance = 108+(108—106§)+(113—;—106%) =116 m

(iv) 3
P =%—712 + 48

When P returns to O,
s=0

t3 2

3——71‘ +48t=0

%( 2—21t+144)=0

1=0 or  t2-211+144=0
Discriminant = (—21)” —4(1)(144)
= —135<0

The particle does not return to O.




By similar triangles,

10_r
40 A
h
r=—
4
L5
V==nrh
3
2
)
3 \4
LIS
48
fl_V_z_Lﬂ-hl
dh 16

Whenr=4, h =16 cm.

Rate at which the volume is decreasing, —d—t—- =-8
Using chain rule,
v _dv dn
dt dh dt
—8=in(16)2x-‘?ﬁ
.. 16 dt
an__ 1
dt 27

Rate at which the water level is decreasing is py cms™.
3




Determine the number of solutions for the equation
logs (9x—15)

2+6logg x =
=8 logs 2

(5]

logs (9x—15)

2+6loggx=
28 logs 2

6logy x

2+ =log, (9x-15)
log, 8
6log, x

24— = log, (9x—15)
lng 2
6log, x

2+ =log, (9x—15)
3logy 2

2+2logy x =log, (9x-15)
2+2log, x =log, (9x—15)

2+logy x? =log, (9x~15)
log, (9x—15)—1log, xr=2

log, (9x—215) _
X
(9xx;15) _p
9x—15 = 4x?
9x—15 = 4x?
4%% =9x+15=0
Discriminant = (—9)* —4(4)(15)
=-159<0

The equation has no real roots, hence there are zero solutions.

M2 — apply rules
of logarithms
and change of
base to obtain
the quadratic
equation

Al — quadratic
equation

M1

Al




9 Find the range of values of x such that the curve y = 2x—x? lies above the curve

y=2x>+17x-42.

[4]

9 2x—x > 2% +17x—42
2x—x?—2x? =17x+42>0
3x? —15x+42>0
3x2 +15x-42 <0

x2+5x—l4<0
(x-2)(x+7) <0

PN
ST

~7T<x<2

MI

M1

Ml

Al




10 [4]

. . T .2 2
(a) Find, in terms of &, the value of IO sin“xcos” x dx.

16 .
(b) The diagram shows part of the curve y = — - Also shown are lines
X

perpendicular to the x-axis at the points with x-coordinates 1, k and 4.

yA

0 1 k ’4

Given that the areas of the regions marked 4 and B are equal , find the value of £. [7]
10 .
@) J;r sin®xcos? x dx

L;r (sinxcos x)2 dx
71 . 2
jo Esm 2x | dx M1

=l_"” sin 22x dx
4do

1l

=1J‘” 1-—cos4xdx Ml
470 2
. V3
:l[x_sm4x} M1
8 4 |
b3

Yy Al




(b)

Whenx =k, yz—l——g-
k

Area of 4

-[F e[ 33

_{_&} 16_16
x | k2
__E_(_mj 16,16

1 & K2
32 16
+16+—

Area of 4 = Area of B

—-3—2+16+16 ——4+l-6-
k R k

16 48 h0-0

Kk

16— 48k +20k% =0

5k2 12k +4=0

(k=2)(5k—-2)=0
k=2 or k=04 (N.A)

Ml

Al

Ml

Al

Ml

Al
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11(i)

4

The table shows experimental values of two variables, x and y, which are connected

by an equation of the form y”'x =k, where k and m are constants.

X 2 4 6 8 10

y 6.25 1.56 0.694 | 0.391 | 0.250
@) Plot In y against Inx , and draw a straight line graph. [3]
(i)  Use your graph to estimate the value of k and of m. [4]

(iii) By adding a suitable straight line to the same diagram, find the solution to

the pair of simultaneous equations y"'x=%k and y = Ix. [3]

In x 0.693 1.386 1.792 | 2.079 | 2.303
Iny 1.833 | 0.445 | -0.365 | -0.939 | -1.386

e Iy B Y




(i)

y'x=k
ln(ymx):lnk
Iny”" +lnx=Ink

mhhy=~-Inx+Ink

lny=—~—}—-lnx+ilnk
m m

Gradient of the line = ——1-
m

Y-intercept = 1 Ink
m

Gradient of the line =-2 (Accept —1.7 to —2.3)

L)
m

m=0.5 (Accept 0.435 to 0.588)

Y-intercept =3.217859  (Accept 3.1 to 3.3)

llnk =3.217589
m

—1—lnk =3.217589
0.5

Ink=0.5%3.217589
f = o0-53.217589

=5 (Accept 3.8 t0 6.2)

(ii)

Y=
1
y=x3
My=lmx
Inx 0 ] 2
Iny 0 0.333 0.667

Inx=1.2 (Accept 1.0to 1.4)

At intersection point, x= el?

=332 (Accept 2.7 t0 4.1)




AM-2019-AHS-SA2-P2-Marking Scheme

1 6

5
a+f=— af==
d 3 p 3

2

2 2

Sum of roots: —+—=~p
a p

B a3+ﬁ3
==
(a+ﬁ)(a2~aﬂ+ﬁ2)

ap
(a+ﬁ)[(a+ﬂ)2~2aﬁ—aﬂ}

_p:

—p= e

, .5
2&2)—3x§}

3

6 1
= or 1— or 1.2
P7s [ 5 }

2 2
o
Product of roots: 'B—x —=q
o

_a2ﬂ2
1="5

2(0) | D=b*-4acof —x* +x—(1+h")
= 1P —A(=T)(=1-F?)
—l—d—di?

— 3 4R

<0

x> +x—(1+H1)
=—(x* —x)—(1+H4%)
=—ﬂx—%ﬁ—i}—a+hﬂ

alternative 1 1
=—(x—=) +=—(1+H
( 2) 2 ( )

-
=—(x=3) (4+h)

<0

2019 AHS SA2 AM P2 Suggested solutions




Since D (b*- 4ac) is always negative for all values of 4 and coefficient of x2is -1, then
—x* +x~—h* —1is always negative.

2(ii)

Subst y = 2x+k into y* =1-2x’
Qx+k) =1-2x

4x* +dkx+ k =1-2x
6x> +dkx+k*~1=0
For line to be tangent to curve, discriminant =0
(4k)* - 4(6)(K* -1)=0

16k* —24k* +24=0

8k’ =24

k=+/3

2(iii)

x+2<x* <16

x+2<x? x* <16
xX*=x=-220 x*-16<0
(x-2)x+1)=0 (x+4)(x—-4)<0

/N, A\ e

1 2 x g~ [, x

x<-1 or x22 —4<x<4
o o
i % % 3 B
H H H H
-4 -1 2 4

Therefore the range of values of x are
~4<x<~1 or 2<x<4

2019 AHS SA2 AM P2 Suggested solutions




3() x—m=~7
x+7=A1-2x

Square both sides

x* +1dx+49=1-2x
x*+16x+48=0
(x+4)(x+12)=0

x=-4 orx=-12(reject)

2019 AHS SA2 AM P2 Suggested solutions



3G) | 3 1
=81 and 4°Q2¥)=—
91 RN
3.\'
o7 =8l —————————— M
. 1
4 (V= e e e 2
(27) 7% (2

Eq() 3*=9"(8D)
3x - 32-2y (34)

Lx=6-2y ———m e &)
Eq(2) 2%f0=2€

e B (4)
Sub Eq(3) into Eq(4)~

2(6—2y)+3y=-—§:
12-4y+3y=—2
Yoy >
y=2 [orml or 135
2 2
Sub y= —221 into Eq(3)

27
=6-2(==
X )

=21

2019 AHS SA2 AM P2 Suggested solutions



3(iii)

(@)

Area of Trapezium =12 + 610

—;—(AB+CD)Height =12+610

HeightzM
(7 )
(24+12V10) 55
3(V2eB) 2
_ 242 +124/20 - 244/5 —124/50
3(2=5)
_ 2442 +1224/5) - 2445 -12(5V2)

-9
3632
9
= 4\/§cm

(b)

AD? =(J§+J§)2+(4J§)2
=2+2(v2)(V5)+25+16(2)
=59+2410

4(1)

f@=0

2 +a(2)* -2(2)-36=0
8+4a-4-36=0
4a =32

a=38§

2019 AHS SA2 AM P2 Suggested solutions




(if) X*+5x =2x—24=(x+1)"(x+b) +cx—27
Let x=-1
—1+5+2-24=—-c-27
c=-27+1-5-2+24
c=-9
Letx=0
—24=(1)b-27
b=3
Alternatively
Using comparison method,
X +5x" —2x =24 = (x> +2x + D(x +b) +cx —27
X +5x7 —2x—24=x" +bx* +2x> +2bx+x+b+cx—27
¥ +5x7 =2x =24 =% +(b+2)x* +(2b+1+c)x+b—27
By comparing constant
S24=b-27
b=3
| By comparing coefficient of x
-2=2(03)+1+c¢c
c=-9

43ii) | f(x) =wx+3)(x+1D)(x—4)
At (0,24)

24 =w(3)(1)(—4)

w=-2

L) ==2(x+3)(x+D)(x—-4)
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y =x+4

Deduct 1 mark if axes and graphs are not labelled.

G1 for correct shape of y = lx2 + 4xl :

G1 for indicating -4 and 0 as x-intercepts along the x-axis.
G1 for indicating coordinates of turning point (-2,4) on the graph.

G1 for correct sketch of y=x+4

5() | B for stating 3 solutions. No B1 marks if graph is not drawn.

6(i) 1Y
Middle term of [x-—————] is

2x*
8 4
Ts=( }#(-— ‘7)
4 2x"

6(i) | (2a+x)(1-3x)"
— Qa+x)[l" + (Jxl (=3x)+ @12 (=3x)* +...]

2
On(n—-1x .

o

=2a—6anx +9an(n—1)x" +x—3nx* +...
=2a+(1-6an)x+[9an(n—1)-3n]x’

=Qa+x)[1-3nx+

Comparing expression with (4 — 59x + bx?),
Constant: 2a=4
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a=72

Coeff.ofx: 1| —-6an=-759
1-6(2n=-59
n=>5

Coeff. of x*: 9antn —1)-3n=1»5
0QBY5-1H)=-3(5)=b
b =345

7(3i)

Mid-point of AB = (

(E _7

25 2
-0

Gradient of AB = ———

=7
“Equation of the perpendicular bisector of AB

5+6 7+o]

sub x =2 into (2),
y=52)-13
=-3
Centre (2, - 3)
Radius = /(2 — 6)2 + (=3 — 0)2
=5 units
Equation of the circle:
(x=2*+ (@ +3)2=25
[OR  x*+3*—4x+6y—12=0]
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(ii) The exact smallest possible value of »
=2 x[G=07+ (707
50
2
52
2
(iii) Coordinates of the centre P are (5.5, -3.5) [OR (% , —%) ] Bl
8(i) Method 1 Method 2
LHS = cot @+tan & LHS =cot &+ tan &
cosf® sin@ 1
L =+ tan @
sinf cos@ tan @
_cos? 6+ sin?6 _1+ tan®6
sinf cos @ tan 6
_ 1 _sec?s
sin @ cos 6 " tané
_ 2 1 cos @
2sinf cos@ _COSZQ X sin @
__2 1
sin 26 " sin6 cos 6
=7 cosec 26 _ 2
= RHS (ShOWI’l) 2sinfcos@
2
" sinz26
=72 cosec 26
= RHS (Shown)
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8sinx+5cosx
= /89 sin(x — 32.0°)

.. The range of 8 sinx + 5 cos x
—/89 <8sinx+5 cosx<~/89

(1) cot 326- + tan x; = cosec’x — 3
2 cosec x = cosec’x — 3
cosec’s —2 cosecx —3 =10 MI[1] - QE
(cosec x —3)(cosecx + 1)=0 M[1] — factorization / formula
cosecx =3 or cosecx = — 1
1 1 ! M[1} —in terms of sine
sinx 1 sinx
smx=3 sinx =-1 All, 1] --- deduct I mk if ans
x=0.33983 x= —% (or ~1.5707) in degree.
T
Ans: x = 0.340, ey (or—1.57)
y =4]|cos x|
y=2sinx-3
93)
For 2sinx-3 =4|cosx[ +m to have | solution in the range—n <x<m.
m=-—1
9(iia) | The maximum & minimum values of each curve do not occur at the same value of x.
[max & min pts of each curves do not occur simultaneously.]
**Accept solution where students sketch the graphs to explain.
9 (i1) Method 1 Method 2
Lety=8sinx+5
F+5 N, ana=l ety=Bsinz+5 cos
8 & 8cosx—5cosx
a=32.005° dx

let £ll)—)=0,
dx

8cosx—5sinx=10
8
fanx = —

x = 57.994°, 237.994°
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Or
—94339<8sinx+5cosx<94339
—943 <8sinx+5cosx<943

when x = 57.994°,

8 sin 57.994° + 5 cos 57.994°
=9.4339

when x = 237.994°,

8 5in 237.994° + 5 cos 237.994°
=-94339

=943 <8sinx+5cosx<943
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100) %18 2x-18
X +6x°+9x  x(x+3)
2x-18 A4 B C

Let —=— + >
x(x+3)" x x+3 (x+3)

2x - 18 =A(x+3)*+Bx(x+3) + Cx
letx=0, —-18=A4(9)
A=-2
letx=-3, 2(-3) - 18=C(-3)
Cc=38
letx=1, 2(1) - 18 = (=2)(4)* + B(1)(4) + (8)(1)
B=2

2x-18 22 8

U3 x x+3+(x+3)2
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(ii) 1 2x—18
— X

Il

l{—ZInx+21n(x+3)+M}+c
2 (-bHd

1 —2Inx+2In(x+3)- 8 +c
2 (x+3)

Given that Q:—;x——;—-———
dx x +6x"+9x

=—Inx+In(x+3)- +c
(x+3)
x+3 4
=In - +c
x  (x+3)
Sub (3, In 2) into the above eqn
m2=m>3 %
3 343
2
c=—
3
Hence the equation of the curve is
x+3 4 2
y=In - +
x  (x+3) 3
2
OR y=In(x+3)~Inx— + =
(x+3) 3
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11 |y=3x-D"—4x-17>+5

dy 3 2
—==12(x -1y - 12(x - 1)*
e x-1 (x-1)

Let Q= 0,
dx

1206 — 1> = 12(x - 1)?=0
12— D}(x-1)~-1D]=0

(x=172=0 or x-=2)=0
x=1 x=2
whenx=1, y=3(1-1)*-4(1-17°+5
=5
x <1 =] > 1

Sketch of \
tangent \ -

- (1, 5) is a point of inflexion

whenx=2, y=32-D*-42-1>+5
=4

X <2 =2 >2

Sketch of
taitgen(t) \ - /

- (2, 4) is a minimum point

12() | y=3In(x—2)
The range of value of x is x > 2.
The curve crosses the x-axis at the point (3, 0)

y
y=3In(x-2)
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02(i) d ( 3x)
—1 COS™ —
dx 2

1
= (3cos? D) (—sin 2)(=
( 2)( 2)(2)
3 L,x . x
=—"cos* Zsin=
2 2 2

rcosz Esin d dx
0 2 2

z_iz-j” —é)coszisini dx
370 2 2

2
2[ 3x}”
=-=|cos’ =
3 2,
2 L7

=—2|cos’=—cos’ 0
2

=3[0 -()']
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