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Mathematical Formulae
1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

—b++/b? —4ac

2a

X =

Binomial Theorem

@+by=a"+ man- 1p+ @ a"*2b2+...+(nja"'”b’+...+b”,
¥

n} n! _ n(n=1)....... (n—r+1)

where 7 is a positive integer and ( =
-

(n=n)ir! r!

2. TRIGONOMETRY

Identities
- ' sin?4 +cos?4=1
secA=1+tan’ 4
cosec? A =1+cot* 4
sin(A+B)=sinAcosB+cosAdsinB
cos(A+B)=cosAcosB FsindsinB
+
tan (4 + B) = .tanA_tanB
[Ftan Atan B
sin24 =2sin A cos A
cos2d=cos’A-sinA=2cos’A-1=1-2sin*4
tan 24 = ——————2 tan;‘l
1-tan” 4
Formulae for AABC
a b c

sin A =sinB =sinC
@ =b%>+ct—2bccos A4

A=—bcsinA

N | =
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Answer all questions.
1(i)  Find the set of values of the constant & for which y = kx—2 meets the curve y* = 4x—x2.

[4]

(i) Given that 2x* + bx + ¢ is always positive, write down and simplify the relationship
between b and c. Explain why ¢ is never negative. [3]
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4

Given that @ is an acute angle and sin 8 = m, express in terms of m,
(i) cos 4,

(ii) cot 6.

[1]

(1]
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Another acute angle « is such that tan (8 —a) = ——;— .

(ili) What can be deduced about the size of @ relative to o« ?

(iv)  Given further that tana = % , showtané = ; :

Hence, find the value of m.

(1]

(3]
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2

J +4y =3cos4x+1, find the value of each of the

2

3 Giventhaty =A4—Bcos4x --;—sin 2x and

following constants 4 and B. [4]
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. 4( x ’ o s
4 Given that y = —5- T —1| and that both x and y vary with time, find the value

of y when the rate of change of y is 12% times the rate of change of x. [5]
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, find the range of values of x for which y is a decreasing function of x.

[4]

5 Given that y = 26x
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6 (i) A virus was spreading at a chicken farm such that 2% of chickens were infected in one
day. The infected chickens were culled daily. If N is the total number of chickens before
the start of the virus infection, and assuming that the virus continues to spread at the same

rate, explain why the number of chickens expected to be alive after » days is given by

(0.98)"N. [2]
(i) It is known that the virus will infect x % of chicken in 7 days. Calculate to the nearest 2
significant figures, the value of x. [2]
(iii)  Given that the number of chickens expected to be alive after » days can be expressed as
Ne, find the value of the constant £. [2]
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7 (i) Write down the general term in the binomial expansion of (x+—5—) . [1]
x

: ; , : 5Y
(i) Given that there is a constant term in the expansion of (x + —] , show that » must be
X

an even number. [2]

10
(iii) Find the term in x% in the expansion of (x+—5-] : [2]
x
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(iv) Hence or otherwise, find the value of @, given that the coefficient of x° is 43875

10
in the expansion (ax2 —1) (x+§] ) [3]
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A gardener plans to construct two flower beds, one a circle of radius » m, the other a square of

side x m. To protect the young flowers, the two beds are to be surrounded by wire netting. The

total length of wire netting to be used is 30 m.

() Expressxintermsofrand r. [1]

(i) The combined area of the two flower beds is 4 m’.

Show that 4 = (_1_”2 +7TJ padd o +£. [2]
4 2 4

e

(iii) Given that  can vary, find the value of » which gives a stationary value of 4. [3]
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(iv) Show that, when 4 is stationary, the side of the square is equal in length to the diameter of
the circle. : [2]

(v) Determine whether the stationary value of 4 is a maximum or minimum. [2]
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y B
/
A(0,4)
c(5,3)
9] i
D6, -5)

The diagram shows a trapezium ABCD in which AD is parallel to BC and angle ABC =90°.

The coordinates of 4, C and D are (0, 4) , (5, 3) and (6, — 5 ) respectively.
[4]

(i) Show that the coordinates of B are (3, 6).

4049/1/Sec4Prelim2021
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(ii)  The point E lies on the line DA produced such that AL T e
areaof ABAD 3

Find the coordinates of point E. [2]

(iii)  Given that ECDF form a kite in which FC is perpendicular to ED, find the
coordinates of F'. Hence, find the area of ECDF. [4]
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10 A particle moves in a straight line, so that 7 seconds after passing through a fixed point O, its
acceleration, a ms~2, is given by a =-12¢*. The initial velocity is 9 ms™'.

(i) Show that the particle is instantaneously at rest at ¢ =%1n%. [5]

4049/1/Sec4Prelim2021
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(ii) Find an expression for the displacement of the particle from O in terms of 7.

Hence, find the total distance travelled by the particle when it returns to O. [4]
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11 Ttis given that f(x)=2-3sin3x and g(x)=4cos(§)-—l.

(i) State the least and greatest values of f (x). 2]
(ii) State the least and greatest values of g (x). [2]
(iii) State the period of f (x). [1]
(iv) State the period of g (x). 1]
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(v)  Sketch on the same axes, the graphs of y = f (x) and y = g (x) for 0° < x <180°. [4]

vi) Find the number of solutions to the equation 2cos£+ isin Ix= é for 0°<x<180°. [2
4 2 2

4049/1/SecaPrelim2021 [Turn over
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12 (a) Find the values of x and y which satisfy the equations

2" 4" =l,
8

9'(3)* =343. [5]
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(b) 4 8—+/48 B
C
B 12-V12

ABCD is a tfapezium with an area of 12+1 1\/§ cm?, AB =8- «/Zg cm,
DC =12-4/12 cm and 4D = BC. Without using a calculator, obtain an expression for the

perpendicular distance between 4B and DC in the form a +b+/3 , where a and b are integers.

(4]

End of Paper
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ANSWERS -
Qns | Solutions i
1{i) k20
{i1) 2 +bx+e>0
B —4(2)(e) <0
h* <8¢
8¢ > b’
o>
since b° 20,
i:— 20,020
Hence, ¢ is never negative
200 | cos@=v1-m
(i1) J1=n
cotlH = ._]'_m__
- m_
(i) |a>0
(iv)
4
m=—
65
3
B= l A= 1
4 4
4 v =512
. x<0 or x> 2
s - -
6(i) | Number of chicken alive after 1 day
=(1-0.02)n
=(0.98)N
Number of chicken alive after 2 days
= (0.98)(0.98)N
=(0.98)°N
Number of chicken alive after 3 days
= (0.98)(0.98)°N
=(0.98)°N
Therefore the number of chickens expected to be alive after n
days is (0.98)"N. :
(11) x=13
(iii) k =-0.0202(357)
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Qns | Solutions

73 n .
. ) [ Jsr(x)n"-l
,
(ii) | For constant term, x°
n—2r=0
n=2r

Hence, » must be an even number

(i) | 1125x°

iv) la=3
2 2
@ | 5
=55
A=mr’ +x°
, (15 arY
=art 4| ——-—
\ 2 ZJ -
; [ 225 157zr 7t
=7ar 4+ - +
L4 2 4

A=(l.72’2 +;rj1 ——r+—
4 r

(i) | »=2.1004

(iv) | Diameter, 2r = 2(2.1004) = 42007
15 #(2.1004) _

x=————— =4.2007
2 2
Hence, x = diameter
) Area is amipimum _

o) | £=(=2.7)

(i) | Area ECDF = 32 units”_

10(1) [4.74m

11(1) | lcast value of T{x}= -1
greatest value of f(x) =5

(i1) least value of g (x) = -3
gregtest valuc of g (x) = 3

(i1i) period of f{x) = 120°

{iv) period of g (x) = 720°
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Qns.

e

<
)

(vi)

Number of intersections =3

12a

=3 ]
_r:—i‘_y:]—

4 &

feight =3+ 23
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Additional Mathematics Paper 1

Qns | Solutions _Marks | Remarks
W) |y =4x—x" meets y=ke~2 ‘
..
(kx—2)" =4x-x Bi Equate both eqns
kFx? -dlx+4—dx+x7 =0
(k? +1)x* —(4k+4)x+4=0 _ B1 Discriminant >=0
D=0 Bl Correct substitution
(4 +4Y: — 4k +1)(&) 2 0 of theira, bandc
16k° +32k +16-16k> 1620
220 Bl
k20
(ii) 2x  +bx+¢c>0
b® ~4(2)(e) <D i B Attemnpt to use D
b* <8¢ i
2 ! B1 relationship
8c> b
c> =
8
since b” 20,
3 B!
b
—20.c20
8
Hence, ¢ 1s never negative o
2() |sinG=m T
cos@ =1-n’ Bi
(i) a o
tan & = ,._’_’z._’
JVi—m~
cotd = V1—m Bl
m - -
(1i1) i
( tan(@-a)= —
2 Bl
o >0
(1v) tanf-tanz _ 1
l+tanftane 2
tan & - E 1 Bl : Sx{bsti tute ratio
2 __ 4 using compeound
14 % tan 0 2 angle formula
AG
tanf = -‘1
7




Qus  Solutions Marks _ Remarks
4 m
== 5 M1 Equate from
7 e
1-m reciprocal of their
4N1-m* =7m P (i)
16(1 —m?) = 49m”
2 D)
m ==
65
4 ) -4 Al
n= (reject ) g
J6s V65
3 1.
y=A-Bcos 43‘—5sm 2x
Bl Either 4Bsindx or —

E’J—) =4B8sin4x—cos2x
dx

d'y :
J, =16Bcosdx +2sip 2x
axs
&y
%_, +4y
b

=16Bcosdx+2sin2x+ 4[,4 — Beosdx -~ ;— sin2x i

=128cosdx+44

S 12Bcosdx+44=3cosdx+1

CO82X see

i1 Second derivative

M1 Their second
derivative + 4y

Al Both correct




x<0 or x>

| &

Qns ' Solutions Marks | Remarks
4 4( X J
y=e=| —==1
5012 € e
y , X 1* derivative using
d_)_ﬁ(i_ ) 1 \_—_:(14 Bl chain rule
d 512 ) leJ sL12 J
T nd—1 W
SV TS Form connected
dy dy dx 23 rates of change
& de dr Or dy/dx = 64/5
64 dx dy dx
2 E T
5 d dx ar
VxS
—Z-fi—lT _64 M| Their 1¥ derivative
S|\?2 _ 5 to 64/5
»
2] =32
(12 ‘J o
x =36 - Al
¥=512 Al
5 6x°
3
‘ 2-3x
av 12x(2— 5x)— 6x°(-5) MI Quotient rule with
dx (2 -5x)° (2-5%)() - 6x°()
) s seen
_ 24x-60x" +30x
(2-5x)°
_ 24x-30x
| @& Sxy
For decreasing function,
av
2o
dx
24x-30x" o Bl Their dy/dx < 0
.___—’,— <
(2-5x)
(2-5x) >0 1 M1 | Their nume <0
M 042 P provided deno is
Top—3la < - squared.
6x{4-5x)<0
Al




Ons . | Solutions Marks | Remarks
5 \l(}
(ax2 —1) [x +'—J
X
= (@ =1)(orrn+11255" +150005° +......
compare terms te
15000a — 1125 = 43875 M] form x® term
a=3 Al
8(1) 27zr+4x =30
_15 Bl
2 2
(ii) 15
Y T
A=xmr +x
i {]5 - . BI Substitute their (1)
=7r- —— —
272
) ( 25 157r it K3 Expand quadratic
=zr°+ - :
2 4
| } , 15 225 AG
A=|~=a"+n |r' ' —mr+—o
2 4
Gii) dA 2’1 2 3 15
—— a— Ty —— EY o Tve
s L4 r "T/J 5 Bl 1¥ derivative
dd
e i)
dr S .
7 MI Their dAddr=10
1, ) 15
2N=n‘+7alyr =—nrx
L 4 y 2 Al
»=2.1004 o )
(iv) Diameter, 2r = Z{2 1Uk) =4 "0 M} Use their r to find
15 721004, .y either diameter or
&= S w07 length of square
Hence, x = diameter Al Sfde
Correct values of x
and r scen
(v) d’ 4 b s |
P =2 Z” +7[J Bl v o.c. first derivative
4 test with 1able
a4 )
e > Bl conclusion

Ared is a minimum




Qns | Solutions _ Marks Remarks
0 -5 -3
( gradient AD = o
0-6 2
grudient BC = :5-3-
. M1 Attempt to find eqn
Egn BC : v——?:—a—(x—-)) ' BC or AB
=l 10 1 I
Fesiblls semmsenss (1 !
5 Use reciprocal of
Egn dB: y—4==x M| gradient to find
, < another egn
yYeE—x+4 e i1
%)
1 l MI Solve their eqns
M—-2): 0=-2—+6—
6 2 % Both x and y
x=3 i Al corrcel with
3 ' working shown,
y= ;(3) +4 leading 10 answer
=6
S B=(3,6)
(i) ED 4 Ml Any method
E = E imcluding drawing
on diagram with
" {7 .
L=(-27) — L Al ration seen,
(iiiy | By counting, '
F=(-1-1 Bl Coorof F
Area ECDF
-2 -1 6 =2
=2 x—]— o |I M1 Determinant
2|7 -1 -& ¥ method Or Find ED
=[2+5+42]-[10--n--7] M1 Evaluate
. ’ determinant or find
=49+3 area of triangles o.¢.
Al

= 52units’




Qns | Solutions “Marks | Remarks
10 | g=-12¢"
| w= j—lQeZ‘ dt Bl -6e” seen
=—6e” +c
Ml Attempt to find ¢
1=0V =9, prie
9=—6e""+¢
- Al
¢=15
Lv==6e" +15
y=0, M1 Theirv=10
—6e” +15=0
621 = E
6 5. . :
15 Al Taking |n, leading
2 =1n— to CAG *
6
1, 15
‘ f=— [ﬂ o
| 6
(i) y=—6e” +15
s=[-6e +15dr
N Bl v | Integrate their v to
==3¢ +151+c find &
e M1 Attempt to find ¢
0=-3c""+15(0) +¢
e=3
Al
ss==3e 15043
Distance when pariic!e stops to change direction:
Sub ¢ :llnl—J, §=2,372m
2 6
When particle returns to O, Bi
total distance travelled = 2( 2.372) = 4.74m
11(Q) ! least valuc of f {(») = -1 B1
greatest value ef f(x) =5 B1
(it) lcast value of g (x) = -5 Bl
greatest value of g (x) =3 Bl
{iii) period of T'{x) =120 " BI ' 27
Accept Y
{iv) period of g (x) =720 Bl | Accept 47




Qns | Solutions | Marks . Remarks
(v) d Gl " For cosine graph
| fully correct
"| y = glx) :
jv’i T e - For cosine graph
i} e ‘ ] Gl 1.5 cycles seen
i v. .. ' ey . . ‘ .
b g e ¥ Gl Starts and ends at 2
e | Gl Graph is fully
y = fx) correct
-lmark for not
i labelling
(v x 3. 3
2eos—+—sin3x ==
' 2 2 2
4cos£+ 3sin3x =3 M1 Manipulation seen
X i om
4cos-;+;snux= 241
4COS£ ~1=2-3sin3x . Their number of
2 | Intersections
' A1~ | provided that
Number of intersections = 3 manipulation is
' ) seen
12a 2 L 4¥ = 1 Change to same
Ty M1 base for either eqn
2¢+2% = 2"
x=2y=-3 ————(1) M1 Index rule seen for
either eqn
9 (\/3)* =33
YRR Ml Comparing index
3 %3 =3
3
2p4xr== == == 2
| TS :
|
[l
| (1) + (2): 2y = —=1.5
=3
i y= - AI
I 4
| 1 .
o p=1= A
: ¥ 3 Al
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Qns Solutions Marks | Remarks
12b ; M1 Forming equation
%(8—\/22?—; lZ—JE)heighl =12+1IW3
l(8 - 2\/1_2 +12- \[5) height =12 +1 1\6 Ml J«::;?E}f’}/ ts(:::jsd\(lfaek:.
out larg‘,esi perfect
(20 312 )hmgh: 244223 AT )
(20- 63 ) height =24+22+/3
L W3 (10*‘3‘/5 ) M1 | Siraplify with their
cight = x -
(] 0- 3\6) (] 0+ 3\/:_}‘) conjugate seen
120+364/3 +11043+99
- 100-27
219+146v3
73 Al
=3+2V3 — |
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ =0,

_ —b++b* ~4dac

x —
2a
Binomial Theorem

(a+b)"=a"+[’11]a”' ‘b+(’;] a"'2b2+...+("]an-fbf+...+b",
v

. . n n! BlH= Ui n—r+1
where 7 is a positive integer and = o B Lol )
¥ (n—=r)ir! r!

2. TRIGONOMETRY

Identities _ ,
sin?A4 +cos?4 =1
sec’ 4 =1+tan® 4
cosec’ 4 =1+ cot* 4
sin(A+B)=sinA cos Bxtcos AsinB
cos (A + B)=cos A cos B F sin 4 sin B
.+.
tan A+ B)= M
Ixtan Atan B
sin 24 =2 sin 4 cos 4
cos 24 =cos’ A —sin? A =2cos’A-1=1-2sin*4
1-tan® 4
Formulae for AABC
a b c

sinAzsinB =sinC
a?=b%>+ct—=2bccos A

= lbc sin 4
2
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Answer all questions.

1 (i) Differentiate 2xe'™>* with respect to x. 2]

(ii) Hence find the exact value of j: 2xe' ™ dx. [4]

4049/2/Sec4Prelim2021
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(iii) Determine which one of two graphs below is that of y = 2xe™" . Explain your
answer. [2]
VA
Graph 1
—> X
Graph 2

4049/2/Sec4Prelim2021



tan® y—sin’ y

2 (i) Prove the identity =tan’ ysin* y. [4]

sec’ y (cosec2 y- l)

4049/2/Sec4Prelim2021
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2 a2
(ii) Hence solve the equation tfm YR =—l‘ta“2y for 0°<y<180°. [4]

sec” y(coseczy——l) 16

4049/2/Sec4Prelim2021
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(i) Show that x—2 is a factor of x’ —12x+16.

P

. 2+x° . .
ii) Express ————————— as the sum of three partial fractions.
p 3 p

x’=12x+16

[1]

[7]

4049/2/Sec4Prelim2021
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(a) Given that log, 8+3log, N=3 and N > -L]i- , find the range of values of a.

(b) Solve the equation log, x—log 3x—-2=0.

-

(4]

[3]

4049/2/SecA4Prelim2021
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1

5 Itis given that f'(x)=sin3x—
8 f( ) 2x+1

and f(0)=§.

Find an expression for 6 f (x)+ f"(x). ' [6]

4049/2/Sec4Prelim2021
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6 (i) Showthat a%(cos“ 6 +sin* 9) = psing8 , where p and q are integers. 4]

(ii) Hence find the exact value of @, for which the graph y =cos’ @+sin’ 8 hasa

horizontal tangent for 0 <8 < % [2]

4049/2/Sec4Prelim2021



1

7 The equation of a circle, centre C, is x* + y* + px + (§+4) y+k=0, where pand k are

constants. It is given that C lies on the line 3x—2y-8=0.

() Showthat p=— 4. [2]
(ii) Find the coordinates of C. [1]
(iii) Find the value of &, given that x =—8 is a tangent to the circle. [3]

4049/2/Sec4Prelim2021
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The coordinates of point 4 is (14, —8).

(iv) Show that 4 lies outside of the circle. [2]

(v) Point X lies on the circle such that it is furthest from 4.

State the geometrical relationship between points 4, C and X. [1]

4049/2/SecAPrelim2021
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Measured values of x and y are given in the following table.

x 1.2 1.6 2.0 2.6 3.5 4.5

y 11.1 6.29 3.98 2.36 1.55 0.79

It is known that x and y are to obey the formula x“y = ¢, where a and ¢ are constants
to be found.

() Explain how a straight line graph may be drawn to represent the given formula.

2]

4049/2/Sec4Prelim2021
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(ii) On the grid above, draw the straight line graph for the given data and show that

5 of the readings are a close fit to the formula.

[4]

4049/2/Sec4Prelim2021
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(iii) Assuming that x is correct, state which value of y appears to be wrong and estimate

what it should be to fit the formula.; [2]

(iv) Find the value of @ and of c. [3]

4049/2/Sec4Prelim2021
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The diagram shows part of the curve y = iz .
x

A

(i) Find the area bounded by the curve y = —]7 ,the lines x =1, x =6 and the x-axis.  [3]
x

-

[2]

(ii) Show that —12-+i+—-+——-+—<
2 “

4049/2/Sec4Prelim2021
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10 (i) Showthat 4sinx+2 cos(x +%) =acosx+bsinx, where a and b are exact values. [3]

(ii) Express 4sinx+2cos(x+z6[—) in the form kcos(x—-a) where k>0 and O < & <§.

Find the value of k and of « . [3]

4049/2/Sec4Prelim2021
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(iii) State the minimum value of 4sinx+ 2cos(x +%J and the corresponding value of x. [2]

(iv) Solve the equation 4sinx +2cos| x +Z|==2 for 0<x<6. [3]
6

4049/2/Sec4Prelim2021
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11 (i) Find the gradient function of the curve y =2x’~Inx+c. [1]
(ii) The curve touches the positive x-axis at point 7. Find the coordinates of 7. [2]
(iif) Show that ¢ =—1n2e . [3]

4049/2/SecAPrelim2021
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2
(iv) Find the value of jx—}; at T and hence determine the nature of point 7. [3]

End of Paper
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“Answers
IS - =2y .
D) 2" —dxe'™

1¢ii) % e__:_i_]

o 13 . .
1(iii) ;(e—-—j > 0. Graph [ as graph is above ihe x-axis.

¢
2(i))  y=0°,30°.150°.180°
.. p ]
33 ! + l —+ :

F 120416 2(x-2) (x-2) 2(x+4)

4(a) £I>-l—, a#l

ab)  x=377, 0.717

5 cos3x-3In{2x+1)+6+———
(2x+1)
6(i) i(cos4 B +sin’ @) = —sin46
d;l‘ = - ’,"»_ U SR VU
T
6(1)) BO=—
4(11) 2
Wiy  C=(2, -1)
7(Gi)  k=-95

7{v) Points 4, C and X are collinear.
8() lgy=-ulgx+lge

By plotting lg »» against lgx, a straight i'ne wii! -, obtained with —« as the gradient and lg ¢

as the vertical intercept.
8(in) y=1.30
8(iv) a=2.¢=16.2

9(i)

0\|U|

N
7

4=

0y sin.\'+2cos|(_n -;J = ﬁwsx%—Bsinx

N J

o)

04 k=23, ¢ -

|

D

. . = 4
10(iif) Minimum value = 23, x= %

10(v) x=3.23, 514
L1 ﬂ=4x—-i
dx X

.. T
1 1ii) T=[—2-. (})

2

P

L v w .
L i(iv) E——- =3, minimum point
o

A .r+2<:os[x+%}= 2\/§cos(
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oy
2xe™ >0
¥>0

. Graph 1is y=2xe'™

Or

Since area under the graph is ensiuve because,
! = 3 e i ; 3 A

_‘- 2xe Ay = ——-+==--]e== |50
9] A 2 &

v-axis.

1-2x

thus, mapr 17 abays

L Craph 18y - Tye

QOn | Working
1(1) | d "
| 3 2xe
dv
L 122y
= 2(:']-2‘-'!‘2,\'(—78] _\) Bl f{oi 2(’ .
i Bl for 2.\'(——23"2”)
=2 —dxe' . )
2y tsw
=2¢"*(1-2x)
i t sl —3x Wy "»-' u 31T foyr 1 T
1(i1) {“ 262 _ dxet (1.\‘:‘—2.&:[ _.._]1 Bl Using diff for integral
Ji) L 0
b sl ¥y o o3 T -2y .
~2[ 2xe"dr=(2e ~0)-[ 2¢7d i M1 Splitting the integrals,
{5 2y 2 3 s "1‘1 attempt to manipulate
“..L)-.X'L X —;— 3(, L
Bl [ntegrate
1 - 1 1 o ¢ | . 2 .,
j' erl 2xd_\’=——+‘—|:—‘£’ i L'I I j Qel_"‘d.\’ :&__el—"_\—
1 e 2 ! s 2
| L T 1 I 2 -
j Dye" Y i o
i ¢ 2e O
1 ~ay 3 e | ! -3
2xe ™A= —=—| ¢ ’
2¢ 2 2y ' . AT xact o
1(iii) When x>0, B
2 =23 Bli Any logical reasonin
2x>0 and e >0 y iogical reas g

Bl Graph 1
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2(i) Taking LHS,
tan’ y—sin’ y

sec’ ¥ (cosec2 y—l)
_ tan” y—sin’ y
sec’ y(cotz y)

2 2.2
tan” y—sin” v

1 ( cos’ y
cos’ y\ sin’ p

=sin’® p(tan’ y —sin’ y)
\

., [sin?yy .,
=8M" ¥ 3 -=sin ¥
cos” ¥y

=sin*y( 1, —1]
cos’ y

=sin" y(sec2 v— 1)

=tan” ysin'y (shown)

2(ii) tan’ y —sin’ y 1,
3 - =—tan" y
sec” y(cosec"y »1) 16
From (1),

T 1 2
tan” ysm yz-l-;tan ¥
2

16tan’ ysin® y—tan® v ="

tan’ y(]6sin“ y—l): 0

y =070 ,150°,180°

B! Reciprocal of sec/cosec

Bl Useof any sq identities

sin ¥
Bl tany= -
cos y

Bl Manipulate leading to
correct answer

tan’ y =0 or t6sin® y=1=0
, 1

tany =0 siny= i;

y=0"18° »=30%150°

B1 Using part (i)

B1 Factorisation

B2 2 sets of answers
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¥ =12x 416 = (x-2)(x* + px-8)

By comparing coefficient of v
O=p-2
p=2

fx)= (—\'—2)(x2 +35—K]
=(x=2)(x-2)( o4,
= (-’5—2)2 (x+4)

2412 A B co
- = + .
X =-12x+16 x-2 (x—2)' .4,'\"+4
2ext= .4(x—2}(x+4)+8(1 s e Clx- Z'_‘)"
Subx=2, B=1

Sub x=-4,(C=

36) | Let f(x)=" ~12x+16
Sub. x=2,
F(2)=(2) -12(2)+16
By Factor Theorem since f(2)=0. B! Substitution and
(x—2) is a factor. (shown) Factor Theorem/
Remainder Theorem
must be guoted
3(iD)

M1 inspectionsLong Div

. :_Bl Quad factor soi
i

Rt 3 Faciors sol
Lose 3a f use calcidator

* Bl Correct cases N

(must be cubic)

M1 Subst/Comparing coef

A2 4,B.C

[ = lm of not stated]
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4(a)

loga 8 + 3 loga ‘M = 3
log,8N* =3
a’ =8N’
a=2N
N=2
2

a 1 . .1
—>— since ¥N>—
4 4

]
a>—, azl
2

a(b)

log,x—log, 3x-2=0

log;3x 920
log, x

(log, x)z —log, 3x—2log. v

(log, x)i
(log, x)" =1-3log, x=0

Let 2 =log, x,

—(log; 3 +log, x

|

}’» LAY

S8

w=3u-1=0
-(-3)£y(-3) - “V
y=—>— L
2(1)
1 =3.30278 or

uw=-0.30278

log, x =-0.30278

-0.50278
,\:30(3;

x=0.717 (3 st)

M1 log 8N’ (combine)

‘M1 4 =8N?

{remove log)

. a |
Ml (Their V) —>—
2 4

Al Answer

Bl .. Change base soi

-

R Addition log law soi

MI Forming equation
(Subst)

M1 Solving Quad

Al bath answers
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7() L, 3
‘ Xy o+ px+ §+4 |y+/c=0
J
\ Bl Centre of circle
Centre, C =(-—£. _£_ ZJ
2 4
Sub into egn of line;
{E g ,
2 4 B1 Substitution v
3p—p-8+16=0 (wrt centre)
=—4 (shown
p (shown) AG
(i) C=(2. -1) "" Bl v
7(iii) Radius =10 B
{ 2 2 |
10= \;f(z) +(-1) —k M1 Sunaiof formula
100=4+1-% Jemore #)
| k=-95 i
7(iv) o 2 T M1 Finding length of point
Length C4 = \}(2 ~14) ‘L(_] ~(-8)) from centre of circle
=13.89 > 10
. A lies outside of the chclz. {shuwn) Al cao
(v) ACX willbe a E.Eraiéga_linc. o B1 Statement
OR
Points 4, C and ¥ .r. collinear,
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S(i) ;‘:“'v =¢ Bl Y=mX+¢
e A Bl Statement
lgx"+lgy=Ilge
lgy=—algx+lgc
By plotting lg 3 against 1g &', a straight line will
be obtained with —« as the gradient and lge as
the vertical intercept.
8Gii) lg x 0.08 0.20 0.30 0.41 0.54 0.65
lg y 1.05 0.80 0.60 0.37 0.19 =0.10
lgv
N ) ) ]
T1  New table ol values
% Accept only 2, 3, 4
4N dp accuracy
5, Pi- Pts correctly plotted
L1 Line of best fit
e % L1 Vertcal intercept
\ <=1 with one outlier
#9 i numt
\\\
\\
CE] '_.\‘. !
i lgx
3 i N T
Or
xuy =c
lnx"+Invy=ing
Iny=-winx+lr
By pintting 1 ;- :gainst Inx, a straight line wil]
be obiaincd ¢ th —a as the gradient and lne as
the vertica! intercept.
Inx 0.18 (.47 0.69 0.96 1.25 1.50
Iny 241 1.84 1.38 0.86 0.44 ~0.24
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Iny
Ny
i) \
3
X
'\
\-.
L
\
A
\
\
‘\
\
\
\
b
AY
\
| \
\
A\
\
!( \\
\‘\
\ In
] [ 1) \ X T i ¥

As shown from the plotted vrapii one poini is 2p
outlier point from the straigiv lne Vo= a0V =40
which is at lg%¥ =0.54/Inx = 1.2,

. |'Not required. Teacher to

reiterate v en papers are
returne i - explain gns

8(iii)

y=1.55
For graph of lg v against lgx,

Or
For graph of In y against it x|
iny=0.26

026

y=e
y=130

R! Incorrect value of y

Bl [1.26t0 1.32]

8(iv)

For graph of 12 v again.: lgx,
lge=1.72]

i3

c=10
¢=16.2 (s
0.9-02
—a=
0.15-0.5
a=2
Or
For graph of In y against Inx,
lge=2.76
i g2

¢c=158 (3sf)

236-04

T 0.2-1.18
=2

M1 Vertical intercept used
[1.2010 1.22]

Al [15.51016.3]

Al [-1.%94 to—2.06]

[2.74 to 2.78]
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9i) o 1 6 |
¢ Area =j —dy Bl j —dx seen
U Pyt
( |]6
Loxjl Bi ———1— 501
11 A"
=—f+—
6 1
2
6
Bt
9(iD) v A

S

Il

I =
¥

Arca of RI = Length » Breadth Bl ldentify the rectangles
l

2?

L
o
|

|
' Bl Conclusion

Arcaof (R, + R, + R, + R, + R.) < Shaded area

1 I3
; < {shown) CAG
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x=3.23,5.14 (330

Demain: 0<x<b

~1.0472 <x -% <4.9528

10(i) . P
4smx+2£‘.os(x+-6-J
. n & " n h 301
=4smx+2(cosxcos——smxsm—) AR
6 6 T . .
COS X COS— — SN xsin—
3 1. 6
=43inx+2| —cosx——sInx | - 3
2 Bl cosg=—7— S0l
= 4sin x + /3 cos x —sinx -
=+/3cosx+3sinx Al
10(ii) Let ~/3 cosx +3sinx = kcos(x—.)
- 1t 2
/C—VI(\E) + 3
| k=12 B . Find 4
« . Find4 o.e.
k=23
3 i
a=tan —=
V3
T
o =— ’
3 i
Bl Finding @ o.e.
T S
4smx+dcos(x+ﬁ] 2 _acos[:« 3 Bl Answer ¥ GE
10Gii) Minimum velue = —v12 = —3-/3 Bl v oe.
V4
‘ Occurs when x =— Bl
10(iv) ’/'_;f - B! Statement V¥V o.e.
NI A B
\o3¢
1 -2 .
‘OS(.\-"".— — i ol
¢ l._ 3) 7= 2™/ 3" quads)
‘ T .
Basic angle of x ——% =(,95532
x =2 =2.1863, 4.0969
2
B2 Answers

Accept 5.13

10
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11(i)

116D

Bl

H1(iii)

Bl

Bl

Coordinates

.
c=In2"~Ine?
=1

=1n
¢ %

M1

Al

AG

Substitution

Combine 2 logs

Inx"=ynx oe.

T1(iv)

2

. dy PO
Since —= > . therefore point T is a minimum
ay”

point. -

Ml

M1

Al

o diy
Finding — v

T odx

(™)

2

d’y

Value of —=
cx

3

Iviinimum point seen

11
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