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2
Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® + bx + ¢ =0,

~b++b* —dac

2a

x=

Binomial Theorem

{a+by=a"+ [';Jaﬂ" th+ [;J a- 2b2+...+(nJa”fbr+ Lt b
¥

n! _na-D...(a-r+])
(n—-r)ir r!

- - -+ n
where 7 is a positive integer and J =
-

2. TRIGONOMETRY

Identities
sinfAd+cos’Ad=1
sec’4=1+tan® A
cosec’A=1+cot2 4
sin(A+ B)=sin4 cos B+ cos 4sin B
cos(Ad+B)=cosAcosB FsindsinB
+
tan (A + B)= tan At tan B
l¥tan Atan B
sin24=2sind cos A4
cos 24 =cos’ A —sinf4=2cos’A-1=1-2sin’ 4
tan 24 = _m__2tan;4
l-tan* 4
Formulae for AAdBC
a b c

sind sinB sinC
=5+ 2bccos 4

A= lbc sin A
2
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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 y2 =4x-x°.

[4]

(i) Given that 2x> + bx + ¢ is always positive, write down and simplify the relationship
between b and c. Explain why c is never negative. [3]
4049/1/SecAPrelim2021 {Turn over
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2

4

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

(ii} cot @.

[1]

(1]
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Another acute angle « is such that tan (f-a) = -~1~.

2
(iii) What can be deduced about the size of 4 relative to o ? [1]
. . 3 4
(iv)  Given further that tan o = 3 showtanf = 7
Hence, find the value of m. [3]
4049/1/SecAPrelim2021
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2
d f +4y=3cos4x+1, find the value of each of the
X

1.
3 Given that y=A—Bcos4x——§sm2x and

following constants A4 and B. [4]
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7
i 4( x ° e
4 Given that y = Sl 1| and that both x and y vary with time, find the value

of y when the rate of change of y 1s 12% times the rate of change of x.
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5

Given that y = 6x

2

, find the range of values of x for which y is a decreasing function of x.

(4]
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9

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 ¥ 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 n 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]

(i) Given that the number of chickens expected to be alive after » days can be expressed as

Net, find the value of the constant k. 121
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7 (i) Write down the general term in the binomial expansion of (x + _5_) ) [1]
x

(if) Given that there is a constant term in the expansion of (x +—J , show that » must be
X

an even number. [2]

10
(i) Find the term in x° in the expansion of [x + E] X (2]
X
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1

(iv) Hence or otherwise, find the value of g, given that the coefficient of x® is 43875

10
. . 5
in the expansion (ar_x2 - 1) (x +=1 . [3]
x
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12

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 nefting to be used is 30 m.

(i) Expressxintermsofrand 7. [1]

(i) The combined area of the two flower beds is A m?,

Show that A=(17[2+?r rz—EJrr+g. [2]
4 2 4

(iii) Given that r can vary, find the value of » which gives a stationary value of 4. [3]
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13

(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]
4049/1/SecAPrelim2021 [Turn over
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¥ B
N
A0, 4)
C(5,3)
0 > X
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 ) tespectively.
[4]

i) Show that the coordinates of B are (3, 6).
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areaof ABED 4

(i)  The point E lies on the line DA produced such that =,
areaof ABAD 3
Find the coordinates of point £. [2]
(iii)  Given that ECDF form a kite in which #C 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 ¢ seconds after passing through a fixed point O, its
acceleration, a ms™2, is given by a =—12¢* . The initial velocity is 9 ms~'.

C .. 1
(i) Show that the particle is instantaneously at rest at 7 = %ln _g [5]
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(i) Find an expression for the displacement of the particle from O in terms of ¢.

Hence, find the total distance travelled by the particle when it returns to O.
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11 Itis given that f(x)=2-3sin3x andg(x)z4cos[§~)~l.

()  State the least and greatest values of f (x). f2]
(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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19

(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 2 cosg + —;sin 3x = % for 0°<x <180°. [2]

4049/1/Sec4Prelim2021 [Turn over

PartnerinLearning
646

www.testpapersfree.com



20

12 (a) Find the values of x and y which satisfy the equations

2 +4 = i,
8
97(\3) =343 . [5]
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(b) 4 848 2
b 12-412 ¢

ABCD is a trapezium with an area of 12 +1 W3 em?, AB=8-+/48 cm,
DC =12 — /12 cm and AD = BC. Without using a calculator, obtain an expression for the

perpendicular distance between 48 and DC in the form a + b3 , where a and b are integers.
(4]

End of Paper
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2
Mathematical Formulae

1. ALGEBRA
Quadratic Fquation

For the equation ax* + bx + ¢ =0,

_ —bb* —dac

X .

2a

Binomial Theorem

(a+by=a+ ["]a"- 'h+ ("] ar- 2b2+...+(n]a"“’b’+ .
1 2 r

nl _nr—1....(n-r+l)

. e R
where n is a positive integer and =
r {(n—r)ir! r!

2. TRIGONOMETRY

Identities
sinAd+cos?4=1
sec?4A=1+tan* 4
cosec’ A=1+cot> 4
sin{A+B)=sindcos Btcos Asin B
cos (At B)=cosAcos B+ sin 4 sin B
+
tan (4 £ B) = tanA+tan B
lxtan Atan B
sin24d=2sin A4 cos A
cos24=cos* A —sin? 4=2cos?A—1=1-2sin2 4
I—tan” 4
Formulae for AABC
a b ¢

sin A 2sinB=sinC
a’=b+c* - 2bccos A

A= L b sin 4
5
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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]
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4

(iii) Determine which one of two graphs below is that of y =2xe"** . Explain your
answer. [2]

VA

Graph 1

4
=

Graph 2
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tan® y —sin’ y

2 (i) Prove the identity — - =tan® ysin® y. (4]
sec y(cosec y—l)
4049/2/SecaPrelim2021
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6

2 . t 2, a2
(ii) Hence solve the equation an” y-—-sin” y

1.
- =—+tan” y for 0°< y <180°. 4
sec“y(coseczy—l) 6 7 4 41
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7

3 (i) Show that x-2 is a factor of x’ —12x+16. [1]
” 2+ x° . .
(i) Express ——————— as the sum of three partial fractions. [7]
' =12x+16
4049/2/SecdPrelim2021
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4  (a) Giventhat log, 8+ 3log, N=3 and N >% , find the range of values of g. [4]

(b) Solve the equation log, x—log 3x-2=0. [5]
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9

2
5  Itisgiventhat f'(x)=sin3x- and f(O)mE.

2x+1

Find an expression for 6f (x)+ f"(x). [6]
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6 (i Show that ;1%((:054 0 +sin* 6’) = psing# , where p and g are integers. [4]

(ii) Hence find the exact value of &, for which the graph y=cos’@+sin*@ has a

horizontal tangent for 0 <8 < z [2]
2
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A
7 The equation of a circle, centre C, is x° + 3° + px +(§+ 4 !y+k=0, where p and & are

)

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

(i) Showthat p=—4, (2]
(ii) Find the coordinates of C. 1]
(iif) Find the value of &, given that x =—8 is a tangent to the circle. [3]
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12
The coordinates of point 4 is (14, —8).

(iv) Show that A4 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]
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13

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

¥ 11.1 6.29 3.98 2.36 1.55 0.79

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

(i) Explain how a straight line graph may be drawn to represent the given formula. (2]
4049/2/SecAPrelim2021
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14

(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]
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15

(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 a and of c. [31
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9 The diagram shows part of the curve y = iz .

&

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

. T 1 1 1 1
(if) Show that ?+-§{+Z?+5—2+’6—;<%. [2]
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10 (i) Show that 4sinx+2 cos(x + —:—] =acosx+bsinx, where g and b are exact values. [3]

(if) Express 4sinx+ ZCos[erfé—) in the form kcos(x—a) where k > () and 0<a<32~rm.

Find the value of fand of o . [3}
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18

(iif) State the minimum value of 4sin x+2cos [x +%) and the corresponding value of x. [2]

(iv) Solve the equation 4sin x+ 2cos(x + %J =-2 for 0<x<6, [3]
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11 (i) Find the gradient function of the curve y =2x" —Inx+c. (1]
(i)} The curve touches the posiiive x-axis at point 7. Find the coordinates of T. 2]
(ifi) Show that ¢ =~In2'e . 3]
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{(iv) Find the value of d

2

z

20

at T and hence determine the nature of point 7.

End of Paper

(3]
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ANSWERS

Ons | Solutiors

1) | k20

(ii) 2xt by +e>0
B —4(2)(c) <0
b <8¢

2

Bexb
b?.
£ —
N 3
since b = 0,

E—Z(Lc?:ﬁ
8

Hengce, ¢ is never negative,

20 | cos@=1-m

(i) s

cotfd =
Fi:
i) 1aso
{iv)
e
© o Jes
SV S
4" g
T T y=s12
g

x<{ or x>-44
5

6(i) | Number of chicken alive after | day
= (1-0.02)N
= (0.98)N

Number of chicken alive after 2 days
= (0.98)(0.98)V
=(0.98°N

Number of chicken alive after 3 days
= (0.98)(0.98)*N
=(0.98)Y°N

 Therefore the number of chickens expected to be alive after n
days is (0.98Y°N.

(i) | =13

{(1if) | & =-0.0202(35)
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Ons | Solutions

r

70
(i) En) 5 ey

(i) For constant term, x°

1= 2r =i

n=2r

Hence, n must be an even number

(i) | 1128x°

(iviy a=3
80 | 15 ar
2 2
L IV N s
T2 2
A=mart+x’
, (15 arY
gt | — =
277
5 (225 15 }'Z‘”?’z]
= TF + - +
\ 4 2 4 i
Am(mz’”-!-;z}r}———fz -'%-%-?—
N 4

(i) [ 7 =2.1004

(iv) | Diameter, 2r= 2(2.1004} = 42007

| Hence, x = diameter

(V) Area is a minimum

S | E=(-2,7)

(i) | Area ECDF = 52 units’

10(i1) 14.74m

L1{i) | least value of f{x) = ~1
greatest value of f(x) = 5

(ii} least value of g (x) = -5
greatest value of g {x) = 3

(i) | period of f{x) = 120°

(iv) | period of g (x) = 720°
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Qns | Solutions

(V} gi

wonf
5,

hY

b

5

>
PRRY S

{vi} | Number of intersections = 3

12a 31
x:mfymg—_

4 8

120 | height =3+ 243
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Answars
1) 2" —dxe
Hip '!“ “”%“}
2 e
N 3 . . _ .
HEOH 5 ¢-—— 1>}, Graph | as graph is above the x-axis.
4
201y y=0°30°150°180°
" 24x° ] ! ]
Mn = + =
oy 120416 2(x=2) (x-2§  2(x+4)
dHay a> é, a#l
4by x=377, 0.717
o)
5 cos 3x =3 {2x + 1)+ 6 + e
(2x+1)

6(1) «z?;(4‘;:43;?-4 & +sin’ 9) =-sindé
iy o=2=
7ii) C:(2, wl)
7(i)  k=-95
(v} Points 4, C and X are collinear.
&i) Igy=-algx+lge

By plotting Ig y against lgx, a straight line will be obtained with —g as the gradient and lgc

as the vertical intercept.
i) y=1.30
Bivy a=2,c=162

5
% -

i) 5 |

0y 4sinx+ 24:&8-(3@’ + %) = J§ cosx+38iny
06 k=243, zzmw«;f:, 4s£nx+Ecos(x+%)z2\f§ms(xwi§-)

10(iv)
(D)

10(iii) Minimum value =23, x= %’5
x=3.23 5.14
bl
dx X

1)

11{iv)

(b

2
ey o 8 mini .
aﬁf =30, ANINLIEMm Dot
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Additional Mathematics Paper 1

Qns Solutions Marks | Remarks B
()| 37 =dx~x" meets y=kx-2
2 2
(kx—-2) =4x-x B1 Equate both eqos
B —dhx+d—dx+x =0
(b +Dx* {4k +Hx+d =0 Bl Discriminant >=0
D=0 Bl Correct substitution

(4 + 47 =4S+ ()2 0 of their a. b and ¢

1667 +32k +16-16F" ~1620
3220
k=0

21

(1 25t 4 hx+c>0
B -4 <0 Bl Attempt to use D
5 <8¢
8c > h°

Ey

¢ >r—

81 relationship

since b’ 20,

2
{’—aﬂ,czﬂ
8

Bi

Hence, ¢ 15 never negative

2y isinf=m
COS(?:: \jlmmz Bl

it
W tan tf =

Ni—-m’
N1—m?
m

coté =

B1

@ 0=
2 Bl
x>0

v\ | tanf~—tana 1
| fangotang

“ | T+tanfane )

-

‘iam?m% 1 Bl Substitute ratio

using compound
angle formula

AG
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Ong Solutions Marks | Remarks
4 b
TETTY M1 Equate from
7oNl-m reciprocal of their
Al —m® =Tm {iy
16(1 =" ) = 49’
m = -l-é
65
4 . —4 Al

1 = e {reject 3 '

V65 J65

3 i,
yv=A-Beosdx -«-é—sm 2x
y Bl Either 4Bsindx or -
fji =4 Bsindx—cos2x cos2x see
lx

o ¥ Bi Second derivative
~ = 0B cosdx + 2sin 2x
dx
d’y

+4
a7
=16Bcosdx+25in 2x + 4| A— Boosdy—sin 2x M1 | Their second

: 2 } derivative + 4y
=|2Bcosdxr+44
SA2Bcosdx +44 =3cosdx+1

i ) Al Both correct
B=w A=

4 4
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4
x<0 or x>
5

(ns Solutions Marks | Remarks
4 4 6
X
}F T mam | e 2
5[ i2 } 1. degivative usi
8 \ , o ‘ * derivative using
dr 2 x J (_E,%;_L_“‘..qj Bl chain rule
& sz ) sz
given— m—éi xﬁ .
k5 df Form connected
dy dy dx Bl rates of change
W dt Or dy/dx = 64/3
64 dx dy dx
eomemrm 3, e 23 i 3, e
2o e ot
Ly 64
a3
2x V.6 M1 | Their 1" derivative
5312 g 1o 64/5
(i’» Y S
12
x=136 Al
y=512 Al
|3 6x°
25y
dy _12x(2~5x) =62 (-5) M1 | Quotient rule with
dx (2-5x) (2-5%) ) ~ 6x%( )
2 5 v}
_ 24x-60x" +30x°
(2-5x)
_ 24x- 30x°
(2-5x¥
For decreasing function,
d
2 g
dx
24y —30x° o Bl Their dy/dx < 0
e £
(2-3x)
(2—5x) >0 Mi Their nume < {
) o provided deno is
24x-30x" <0 B squared.
6x(4-5x)<0
Al
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Ons | Solutions Marks : Remarks
6(i) Number of chicken alive after 1 day B .98 N seen
= {1002V
= (0.98)N
Show the
Muomber of chicken alive after 2 days B1 exponential
| = {0.98){0.98)V refationship
=(0.98)’N between no of days
and .98
Number of chicken alive afier 3 days
= (0.98)(0.98°N
={0.98YN
Therefore the number of chickens expected to be alive after n days is
(098N,
(n | 1w0-x_
100 XN =08)yN M1 0.2,
100~ x "
={0.98)
100 (0.98)
168~ x = 100{0.98)
At
(1ii) Ne® = (0.98)' ¥ M1 Equate (interpret
& =(0.98) info from gn)
o ={0.98)
k=In098 Al
= -0.0202(35/ )
W ey
, ) (57 Bl
n
( ] 5!‘ (x)ﬂwzi'
(it) For constant terin, x°
n-2t =0 M1 Equate power to 0
n=72r
Hence, n must be an even number Al With conclusion
{iiiy 6=10~2¢
Y Bl Findr=2or8
0 501
520y Yot
B1
=1125x°
(iv) Tertn in ¥
] 4=10-2r
r=3
16 5 () 0-20 M1 Find the term in x*
3 .
| =15000x*
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Qns Solutions Marks | Remarks
. rs ‘\10
(ax* ml}txéﬂé«J
X
=[x’ =1} (v +1125%° +15000x° +......)
_ compare terms o
15000a - 1125 = 43875 M1 form x° term
a3 Al
8y | 2ar +4x=30
15w Bi
22
{1} R o
2
A=mrt+x°
713 ar¥ Bl Substitute their (i}
s g P | e ot e
55
. (225 157 it } Bl Expand quadratic
=ar 4+ — +
4 2 4 )
[ I, . 15 2235 AG
A=| =" +mq |1 —nr +—
4 2 4
(#1) dA i, 3
*;,;jmﬁ th + A\ T Bl 1# derivative
14
a4 _q
ar .
{ 5 15 M1 Their dA/dr =0
2~ + ;rrJr =
4 2 Al
ros= 21004 _
(iv) Diameter, 2r = 2{2.1004) = 42007 Ml Use their r to find
15 #(2.1004) either diameter or
rEST 2 =4.2007 iength of square
Hence, x = diameter Al side
Correct values of %
and r seen
(v) Jd*4 1, .
=2 =T+ B1v | o.e. first derivative
dr 4 test with table
d*A
- >0 Bi conchusion

Area is 3 minimoum
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Ons | Soluyons Marks | Remarks
91 —{= -
) gradient AL = A=) = }
. -6 '
) L =3
gradient BC = —
. ) -3 ~ Ml Attempt to find eqn
Egn BC: y--SmT(x_—a) BCor AB
e 4 1) O {(H
Y 5 |
2 Use recipracal of
EgnAB: y-4=—x M1 gradient to find
3 enpther eqn
)
I
i | M1 Solve their eqns
(D=(2¥: O0=-2t+H—
6 2 Bothxand y
Xx=3 Al correct with
2. working shown,
Y= 5(3) +4 leading to answer
=6
L B=(3,6)
(1) ED 4 MLl | Any method
‘:‘,ﬁ‘}" = '"?;' including drawing
: ' on diagram with
E=(-2,7) _ Al ration seen,
(i) By counting,
F=({=1~1 B1 Coor of F
Area ECDF
sox k2 162 M1 | Determinant
217 ~} -5 7 method Or Find ED
: . M1 Evaluate
={2+54+42]--[10~6-
L 1=[10-6-7] determinant or find
=4943 area of triangles c.e.
Al

= 52units”
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Qns Sotutions Marks | Remarks
W) | g=-i2e?
V= j‘-12€2’dr Bl -Ge? seen
=~be" +¢
(=07 =9, M1 Attemnpt to find ©
9= 6"+ ¢
c=15 Al
Sy =—6et +15
v=0, Ml Their v =
—6e* +15=0
s 13
e’ = —
6 Y » .
15 Al Faking In, leading
2t =k— to CAG
6
= 1 In L
6
() | v —ge” +15
§ =j—6e2‘ +15dr
% e B1 v | Integrate their v to
==3g" + 15+ find s
r=0.5=0, M1 Attempt to find ¢
0= -3 +15(0) +¢
c=3
Al
ooy = =3e¥ + 15043
Distance when particle stops to change direction:
Sub ¢ =—]~Im}-5—, §=2.37m
2 6
When particle returns to O, Bl
total distance travelled = 2( 2.372) = 4.74m
11y | leastvalue of f(x) = -1 Bl
greatest value of f0) = 5 Bl
(i) least value of g (x} = -3 Bl
greatest value of g (x) = 3 Bi
g ffix)= Bl
(iii) period of £ {x) = 120 Accept i?:;"t:
3
(iv) period of g (x) = 720 Bl Accent 4
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Qna Solutions Marks | Remarks
{v} o Gt For cosine graph
) fully correct
. For cosine graph
B Gl 1.5 cycles seen
R Gl Starts and ends at 2
. S G | Graph s fully
- y = f{x) correct
-Tmark for not
labelling
Vi
o) 2cosf~«+-§—sin3xz§4
2 2 2
4(:03_:_{ +35in3x =3 Ml Manipulation seen
2
X4 .
4cos-§+ 3sin3x=2+1
4cost—1=2-3sin3x Their number of
2 intersections
ATN | provided that
Number of intersections =3 ‘manipulation is
seen
12a T 1 Change to same
: 3 M1 base for eithor egn
2.:@ = 22}( - 2—3
x=2y==3 ————() M1 Index rule seen for
' gither eqn
9 (37 =33
o 3.%(,35; _ 3% Mi Comparing index
2yrx s ——mme(2)
(1) +(2): 2x = -1.5
-3 Al
X
4
y=1st Al
3 :
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Ons Sohations Marks | Remarks

176 MI | Forming equation
(8-S +12 -2 heighr =124 113 | PR 9%
.E‘_ - - N hoioht = Ml Atterapt to reduce /
> (8-2V12 +12-V12 ) height =12+ W3 o o ke

. . i out largest perfect
(20312 ) height = 24 + 223 square 0.2
(2063 ) height =24+ 224/3
o 124113 (10*"% ) M1 | Simplify with their
height m(}O—Sf) (10+3() conjugate seen
12043643 + 11043499
10027
219414643
73 Al

=3+243

PartnerinLearning

www.testpapersfree.com

684




2021 Sec 4 Prelim Add Math Paper 2 Mark Scheme

- Graph 1is y=2xe™".

Or
Siice area under the graph is positive because,

s
I 2xe"Fdx :&_3’_4.,,5?. = }_ e—-é] >0
o 2 e
thus, graph is above the x-axis.
o Graph Tis y=2xe'™.

On Working
l(i) _Eg:_gxelwlx
> 2 2 Bl for 2¢"
= 267 4 2 (2] Bl o
, 'zﬂ _ ' Bl for Zx(-ze ‘f“)
= 2eH gyl -~ =
=26 (1-2x) |
ii f A r ) 2 1 i i - i }
(i) ) 2657 Ay dy =206 "; ; Bl Using diff for integra
! s - L 2% ¥
-2 L, 2xe"dx :(2@ - 0) = .(n 2¢"dx M1 Splitting the integrals,
T n attempt to manipulate
——7J 2xetdx zmm]:—'; e’“}""} :
e | —2 0 Bl Integrate
. Pl L 2 .
fo ‘ “de--~+-[-«@ ‘+e] f 2"y =St
¢ 2 4 2
a
I ZXﬁiuzxdx . .....E. _..._};.., .{.,f..
o e 2e 2
. 2
I e Py = mmn Lo L e-2]=43
e 2 2 ¢ 2¢ Al exact oe.
1¢iii) When x>0,
2x>0 and " >0 ‘ Bl Any logical reasoning
Zxe™ >0
>0

Bl Graph |
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|
- = wtan’ y
sec” }f(cosec?‘y%} 16

From (i},
A 1 i
tan’ ysin® y=-—tan’ y
hd ¥ 16 J
16tan” ysin® y—tan® y=0
tan’ y(16sin" y-1)=0

tan” y =0 or 16sin® y—1=0
) 1

tan y =0 smym,ta-

y=0°180° y=30°1350°

3 =0°,30°.150°,180°

2(i) Taking LHS,
tan’ y-sin’ y
sec’ y(coseczy = 1)
B tan® y-sin” y Bl Reciprocal of sec/cosec
T eand ol emt? 1,
see” y{cot J-’} Bl Use of any sq identities
tan” y—sin’ y )
= - sin y
i cos” y\“x Bl tany= 4
7 o3 J o8y
cos” yi sin” y
= gin® y(tang v using Jf) Bl Manipulate leading to
;o ’ correct answer
=3 ( J-—sm ¥
) (COS ¥ }
=sin* y gec” zmi)
=tan’ ysin® ¥ (shown) AG
2(ip) tan® y—sin’

Bl Using part (i)

B! Factorigation

B2 2 gets of answers
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x ml?;x%lém(x—z}(xz + px—8)

By comparing coefficient of x°.
D=p-2

oo f(x)=(x=2){x"+2x-8)
={x=2){x-2){x+4)

:(xml)z(x-a-ﬁt)

2+x A B C
3 = + 7t
¥ -12x+16 x-2 (x—2) x+4

245" = A(x-2)(x+4)+ B(x +4)+ C(x~-2)
Sab x=2, B=1]

Sub x =4, C'zi
2

Sub x =0, A=
5

2+x° 1 pk 1
X -12x416 2(x~2) (x-2) 2(x+4)

3 Let f{x)=x"~12x+16
Sub. x =2,
F(2y=(2) ~12{2)+16
=0
By Factor Theorem since /{2)=0, B1 Substitution and
{x—2} isa factor. (shown) Factor Theotem/
’ Remainder Theorem
must be gquoted
3

M1 Inspeciion/Long Div

Bl Quad factor soi

Bl 3 Factors soi
Lose 3m if use calevlator

Bl Correct cases v
(must be cubic)

M1 Subst/Comparing coef

A2 4,B,C

[ — Im of not stated)
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4(a) log, 8+3log, N =3 Mt log, 8N’ (combine)
log, 8N =3
o 3 oo
aa = 8;\;3 Mt a *‘" 8;\1 .
a=2N {remove log)
Nv=2
2
1
£>— since ¥ » — a 1
2 4 4 Ml {Their §) = >~
2 4
1
a> 5-, a#l Al Answer
Hb) log,x—log, 3x~2=0
log, x— log, 3x —-2=0 B{ Changc base soi
‘ log, x

(log, x)’ ~log, 3x—2log, x=0
(log, x)* ~(log, 3+log, x) - 2log; x =0

s ' Bl Addition log Jaw soi
(fog,x) —1-3log, x=0 :
Let u=log, x,
w =3u-1=0 M| Forming eyuation
3 {Subst)
()3 -4
t= 2(3) Ml Sobving Quad
w=330278 or i =~0.30278
log, x=3.30278 or log, x =—{1.30278
x = 33.3@2?8 x= 3-4!.302?3
x =377 (3sf) x=0.717 (3 'if) Al both answers
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5 _ 2
Y {x}:3c@s3x+{2x+l)2 B1 3cos3x seen
. i i Bi 2 = Seen
f (x}mw§0033x—§111(2x+I)»«u: (2x+1)
2 b
Sub j'(ﬁ}mj;% Bl ~§c053x seen
3
1 _
wgzm—cosfi({))r‘%l.n.(l}«%c B1 —Em(?;x'M) seed
o=} pr
M1 Finding e
j-'(x:)m~é}c053xm~%in(2x+1)+l
6/ (x}+£"(x)
=M2C(§S3-xm3in(2x+1)+6-+3c_;}ijagw{2 -)z Al Substitution v
x-+1 0.
=cos3x -3 In{2x+1)+6+ - isw
(?.x-!—i)
P
® :jﬁd;{;{(cc;s“i & +sin® f}‘)
=4cos” §(-sin@)+4sin’ G{cosb) M1 Chain rule
= —4cos Gsing+4sin’ fcosd Al cao
- : 2 aini g
m—4smt9ccs£;§_‘(cas B ~sin’ 9} Ml Useof cos28/
=-23in 260 ¢cos 20 sin 2@ formula
= —girl 48 Al
&{ii ' .
G0 fé(ces“g-&»sin‘*ﬁ)mﬁ Bl their %:g
—sin4d =0
48 =z
3
“““"’5-’;’” Bl exact tao
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OR

Points 4, C and X are collinear.

7(i) >
oyt +px+(£$4)_}s +k=0
2y
\ Bl Centre of circle
Centre, C ﬂ(mﬁ, -2 §
24
Sub into eqn of lineg;
p
3[—2—)-2(-—5-—2}-8:0 |
2 .4 ; Bl Substitution ¥
3p~p-84+16=0 (wrt centre)
J— <] 113
o 4 {shown] AG
(i) c=(2, -1) BI v
7(ii) Radius = 10 Bl
10= \((2) + (WI)L ~k M1 Subst of formula
00 =4+1—-% (ignore #}
k=~95 Al
FHiv} \/ Y g 2 M1 Finding length of point
Length C4 = /{21 4} + (“1 - (”8)) from centre of circle
=13.89 > 10
. A lies outside of the circle. (shown) Al cao
Hv) ACY will be a straight line. Bl Statement
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8() y=c Bl Y=mX+c
o Bl Swatement
lgx'+lgy=lgc
igy=—-algx+lgc
By plotting lg y against lg x, 2 straight line will
he obtained with —a as the gradient and Igc as
the vertical intercept.
8(iH lgx 0.08 0.20 .30 0.41 054 | 0.65
gy 1.05 .80 .60 0.37 0,19 — {10
lgy
R
RO TTTTL New table of values
B _ ' Accept only 2, 3, 4
Y R N — " dp aceuracy
% _ PI  Pts correctly plotted
\ L1 Line of best fit
_' \ ; seen with one outlier
" R point
\\
& (] nd [N 48 r«s 1d
Or
x'y=¢
mx*+lny=Inc
Iny=-alnx+inc
By plotting In y against Inx, a straight line will
be obtained with —a as the gradient and Inc¢ as
the vertical intercept.
Inx .18 047 0.69 0.96 1.25 1.50
Iny 241 1.84 1.38 0.86 0.44 -0.24
PartnerinLearning




2021 Sec 4 Prelim Add Math Paper 2 Mark Scheme

| Iy
S
* \ :
A
N
N
\&x
A
. T S
\“;
hY
5 nx
S :
£ sﬁe& & \\ 021*3 2. Q& “3

As shown from the plotted graph, one point is an

outlier point from the steaight line ¥ = mX +C

whichisat lgx=054/Inx =125,

Not required. Teacher to
retterate when papers are
returned — explain gns

LIE ]

y=155

For graph of 1g v agaiast lgx,
lgy=0.11

Vo 30013

y=1.29

Or

For graph of In y against Inx,
Iny=0.26

2
y:eo-é

y=130

B! Incormrect value of v

Bl [1.261t01.32]

8(iv)

For graph of g y against lgx,

c=162 (Isf)

0.9-0.2
(4 5 el
0.15-0.35
a=32
Or
For graph of In y against Inx.,
lgpe=2.76

27

=€
c=158 (3sf)

236-04

—l =
02~-1.18
a=2

M1 Vertical intercept used
{1.20t0 1.22]

Al [15.510 16.5]

Al [-1.94 10 -2.06]

[2.74 10 2.78]
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Area of R, =Llength x Breadth
1

=13

2?.

Area of K, =Length x Breadth
i

e EX‘W;

1

32

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

93 .
® Area =r~—1—;dx Bl J..éw}«;dx sesn
¥ x° oy
-
xji Bl —— soi
11 *
o e
5 1
23
6
Bl
_ I
y=—
x
Rii Ry .
g 1 2 3 5 x

Bl Identify the rectangles

Bl Conclusion

AG

PartnerinLearning
693

www.testpapersfree.com




2021 Sec 4 Prelim Add Math Paper 2 Mark Scheme

4 T
Jﬁcastx ——g} =

b4 -2
cOs x-—w} = 27 /3% quads)
( 3 7 ‘\/T?: ( 4

Basic angle of X —-—g— =(.95532

x—~%= 2.1863. 4.0969
x=3.23, 514 (3sh)

Damain: O<x<b

10472 < x-% <4.9528

16(D) ‘ A
451&x+2€05(x+3—§
6
s AY
. T . 3 i
:4smx+2(cosxcos~6——smxsm%E Mt sol . .
4 COS X COS - §if X Sin —
F s & 6
. 3 I .
=4smx+2l——4€05x—~~—sme . 3
. 2 2 B1 COSM:? S04
=4sinx+\f§cc}sx-—sinx
=~J3cosx+3siny Al
10D Let «lfgmsxa%-fjsinx = f{cas(x—a)
fe == (V@)‘_}GE
k=12
v Bl Find & o.e,
k=243
. 3
o = fan
NE)
T
ot
3
) Bl Finding o o.e
Asinx+2 { 7123 z
sinx+ cos_"x+g}~ 3¢os x——:; Bl Answer Vv o.e.
16(i Minimum value = —12 =23 Bl v e
&g
Oceurs when x =-— Bl
3
16(iv) Bl Swtement ¥ o,

B2 Answers
Accept 5.15
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. 11(i;

Y2y —lnx+c

LR
dx x

Bi 4dx—— soi

11y

Bl =0

Bl Coordinates

1)

c=In2" -Ine
2—1
¢ = e
Je
i

{::iﬁﬂ;
c=In(2Je)"

c=—ln 2\/;

M1 Substitution

M1 Combine 2 logs

Al Inx"=yhhxoe

AG

11(v)

| Since

d'y _ﬂ_w_%_

2

d::z >0, therefore point T is a minimam

point.

b
M1 Finding zx{_f' N

2
M1 Value of i}; J
dx-

Al Minimum point seen
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