More papers at www.testpapersfree.com

Secondarv 4E Prelims 2021 Add Math Paper 1 Galution)

| Q. Solution Remarks
1 Xx+2y=3 > x=3-2y —(I)
' +12x+5y =18 — {2y
Subst (1) imto (2),
(3-25) +12{3-2y1+ 55" =18 M1
912y + 437 +36- 24y + 53 -18=0
9y~ 3y +27=0 M1
¥ -dyp+3=0
(¥=3)y-1)=0
¥=3 or ¥=1 Wl
x=3-23)=-3 x=3-A=1
Coordinates are (-3 , 3y and (1, 1) Al
2 I -x-11
=2(r’-§x--§-—} or :z;i‘xh%; 1-11 Ml
f{ 2 3 s H‘l ( 3%‘3 LY :
=328y 12| -2 Mlysly oSy Ly
2“ Yy (4 IR MY B =
p 33 g T3 g ,
=2 y-2:-2L Hpx-2f -= |-t Ml
1073 15] o g m}
=) x-%" S W E-0E 12105 Al
73 allow ecf)
Turming point = 4.%_3 or (0.75,-12.125) Bl (allow ec)
3a) 2
—5x+3) 10 +0 Ml
106
6
10x ] . L. _
= -2+—— (using long divisi 1
3-5x 3-5x (using long on) A
OR
10x _ 6-(6-100) |
= Mt
3-35x 3-5x
_ 6 3-S50 _ .. 6 .
5 3% i A
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OR
10x b aB3-5x)+b
3-5x 3-5x 3-5x
10x _ -Sax+3a+b
3-5x 3-5x
Comparing coeff of x, M1
10=-5a > a=-2
3a+b=0 > b=6
10x _ 6 Al
3-5x 3-5x
_f 10x dx = (—-2+ 6 )dx
3-5x —5x
6In(3-5
3(b) = -2x— (5 x) +e B1 for each term | (allow ecf)
(minus 1m if + ¢ is missing)
4 Max: c+A4=5 - (1) ., where 4 is the amplitude
Min: ¢c-A=1--(2)
(D +(2),
2c=6 > ¢=3 Bi
A=5-3=2 M1
Since it is a negative sine graph,
a=-2 Al
Period = &n Ml
————?i” =8
%)
p=2Z _ Al
2
5(a) _4.
L =4zr’ M1
dr
dr_dr IV
& dV dt
:——-—1——2—x12 M1
47(4)
=0.0597 cm per second Al
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Comparing coeff of

x*: 24+C=14 > C=14-24 --(1)
x: A+2B-2C=-15 --(2)

const: —34+3B+C=-29 --(3)

50 [ _dr &
dt  dr dr
=47(7)*x0.015 M1
=9.236 cm® per second
Hence, air is leaking at a rate of 12~9.236=2.76 cm’ per
second. Al
OR
12— x =47(7)* x0.015 M1
x=12-9.236=2.76 cm’ per second. Al
6 14x” -15x-29 A B C _
. = + S+ Mi
(x=1)"(2x+3) (x=1) (x-1)" (2x+3)
14x* ~15x-29 = A(2x+3)(x 1)+ B(2x +3)+ C(x-1)’
Let x=1, M1
14-15-29=B(2+3) > B=-6 Al
Let x=-1.5, Mi
14(~1.5) ~15(-1.5)-29 = C(~1.5-1)’
25=625C > C=4 Al
Let x=0,
~29=A(3)(-1)+ B(3)+C(-1)’
~29—(=6)(3)-(4)(-1) =-34 > 4=5
14x* —15x—29 5 6 4
> = - 5+ Al
(x=1y (2x+3)  (x-1} (x-1)" (2x+3)
OR
145" -15x-29 _ 4 ., B c M1
(1Y (2x43) (-1 (x-1) (2643)
14x” —15x-29 = 4(2x+3)(x—1)+ B(2x+3)+ C(x~1)°
= 24x" + Ax~3A4+2Bx+3B+Cx* —-2Cx+C M1

PartnerinLearning
447

BP-447




More papers at www.testpapersfree.com

Subst (1) into (2) and (3), M1
A+2B-2(14-24)=—15 > 54+2B=13 --(4)
—34+3B+(14-24)=-29 > -54+3B=—43 - (5)
@+06)
5B=-30 > B=-6 Al
54+2(—6)=13 > A=5 Al
C=14-2(5) > C=4
14x* —15x-29 5 6 4
5 = - >+ Al
(x—l) (2x+3) (X-l) (x—l) (2x+3)
7(a) Let x=0.5,
Remainder = 4(0.5)> —6(0.5)° + £(0.5)+3
14=0.5k+2 M1
k=24 Al
7(b) 4x° —6x* +2x+3 = (2x2 +px+3)(ax+b) Mi
Comparing coeff of x°, 4=2g > a=2
Comparing constant, 3=23b > b=1 Al
OR 4x*—6x*+2x+3 = (2" + px+3)(2x+1) M2
Comparing coeff of x OR  coeffofx*
2=p+6 ~6=2+2p M1
p=—4 p=-4 Al
OR (using long division)
2x+(-3-p) M1
(2x2 +px+3) )4x3 —6x*+2x+3
4x’ +2px* +6x
(—6—2p)x* —4x+3
(-6-2p)x" +(-3p—p*)x+(-9-3p)
(P> +3p-Hx+(12+3p) Al
Since (2x2 + px+3) is a factor, remainder = Ox + 0
Hence, p° +3p—4=0 AND 12+3p=0 Mi
p=-4, p=1 p=-4
> p=—4 Al
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8(a) 3x=+1-x~1
3x+1=vl-x
(3x+1) =1-x M1
9x% +6x+1-1+x=0
9x* +7x=0
x(9x+7)=0
x=0 or x:—% (reject) Al Al
8(b) Area of triangle = %xbxh
1+\/~
144843 = ( 3)r
2(14+8J§)
= ) Mi
1+43
_28+16y3 x(1-+3) I
1+V3  x(1-3)
28— 283 +1643 ~16(3)
_ 2 Ml
-3
_-20-1243
-2
=(10+6v3) cm Al
2@ | Gradient of 0P = = 220 _ 3
~2=0
Gradient of perp bisector = ;— M1
MidpoimM:(“z““oﬁf—O) (-1,3) M1
2 2
L
Y73
Subst (—1,3) into equation,
3=1( 1)+C > C—H)'
3 3
1 10
Equation of perp bisector is y-—3—x+? Al
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9(b) Let y=0,
()=lx+E
3 3

x=-10 R(~10,0)

M(-13) > P(-2,6) : x-1y+3

R(-10,0) > Q(—10—1,0+3)

0(-11,3)

OR

Using point P (-2, 6) and R (-10, 0)

—2-10 6+0)
2 T2 )

Using point Q (x, y) and M (-1, 3)

-1 y+3)
63) =| X272
(63) =[2)

x=-11,y=3 > 0(-113)

Midpoint of diagonals = (

OR

Equation of PO: y= %x +c

Subst P(-2,6) into equation,

6=1(—2)+c > c:g—q
3 3
Equation is y:%x—»—z; -{1)

Equation of RQ: y=-3x+c¢

Subst R(——I0,0) into equation,
0=-3(-10)+¢c > ¢=-30
Equationis y=-3x-30 --(2)

Solving simultaneous equation,
x=-1Ly=3 = Q(—11,3)

Since R lies on the perp bisector, MPQR is a rectangle.

=(-6.3)

B1

Ml
Al

M1

Al

M1

Al
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y=20P +6(1 -18(1)+5  y=2(-3)" +6(=3)2 —18(-3)+5

y=-5 y=59
x=1 x=-3
) (1 ) * %- 3y ] 3|y
-ve 0 +ve El).’ +ve 0 -ve
dx

(1,-5) Minpoint (Al)

Al

(-3, 59) Max point (Al)

9(c) 1o 2 -11 -10 0
Area = —
20 6 3 0 O
1
= 5[0+(—6)+o+0—0-(—66)-(—30)—0] M1 | (allow ecf)
= 45 units? Al
OR
Length of OP = \[(-2-0)’ +(6-0)" = v40
Length of OR = y/(~11+10)’ +(3-0)’ = V0
Length of PQ = /(~11+2) +(3-6)° = 00 M1 | (allow ecf)
Area of trapezium = %(JZBNTO)(J%)
= 45 units? Al
OR
Area = Area of parallelogram OMQR + Area of triangle MPQ
~ (ORxperp hi) + (= xMQxperp hi)
=(10x3)+(%z10x3) Ml
= 45 ynits? Al
10(@) | v=2x"+6x—18x+5
Y 6 +12x-18 M1
dx
Let —(& =},
dx
6x* +12x—-18=0 M1
X +2x-3=0
x=1 or x=-3
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OR
2

%zlzxﬂz

when x =1
¢y 2450 > in poi
e >0 (1,-5) Min point Al
when x =-3
¢y 54<0> (-3, 59) Max poi
prciaie <0 -> (-3, 59) Max point Al
10(b) | gradient, m = gxl’ =6x" +12x—18
2
dm_3Y 1oxe12 M1
dx dx
Let gm =0
dx
12x+12=0
x=-1 Al
2
Sld_xgl— =12>0 (minimum gradient)
Hence, minimum gradient = 6{(=1)* +12(-1)—18 =.-24 Al
11(a) | angle BAF = angle FAC (common angle) Ml
angle AFB = angle ACF (alternate segment theorem) M1
hence, triangles ABF and AFC are similar (AA property) Al
11(b) | Using similar triangles 4BF and AFC,
AF _AC 5 4F? = 4BxAC B1
AB AF
11(ci) | triangle BEF (must be in corresponding order) B1
(c)(ii) | Using similar triangles DEC and BEF,
ED_ EC
EB EF
EDxFEF =ECxEB M1
Given that 3EC = 2EB,
EC_2 4, BC_2 .4 EB_3 Mi
EB 3 BC 5 BC
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3

Hence, (% BC)x(gBC) =EFxED

S (BCY =EFxED > k=
25 25

6

Al

12(a)

12(b)

12(c)

32x—1 — 23—x

32): 23

3

9 x2¥ =8x3

18 =24

x =log,s 24

= lg24
1g18

log, 4y =log, 3x* 1
log, 4y =log, 3x* —log, 6

27
log, 4y =log, (%J

OR

log, 4y =log,3x" -1

log, 4y —log, 3x" =1
/

4
log, L%) =-1
DX,

log, x* =8log, 2
_ 8log, 2

2log, x
log, x

Ml

Ml

M1

Al

Ml

Al
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2log, x=

0g, x
Let u =log, x,
8

2u=—
u

u2=
u=2 or
log, x=2

x=2"=4

u=-2
log, x =-2

x=27=0.25

M1

M1

Al {for both ans)

k.

13(a)

ot

y=x+c

1=14+¢c 2 ¢=0

13) | y= x(x—2)2
x(x2 —4x+4)

=x>—4x’ +4x

Y3 _8x+4

OR

du dv
dx dx
dv _

=3x*-8x+4

when x=1 (point P)

Gradient of OP = —-"—g =1

Subst P(1, 1) into equation,

Equation of OP is y = x {shown)

U=x v=(x~2:}2
Rl Z=2(x-2) x1=2x—4

o= (x=-2P D)+ (x)2x—4)

= x* —4x+4+2x" —4x

Mi

Al

Ml

Ml

%:3(1)2 —§(1)+4=-1

Gradient of normal = —_—% =1 = gradient of OP

Hence, OP is the normal to the curve at P. Al
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13(0)
Al
B1
S Al
12 2 12
OR
1
Area under curve = IO [x(x—Z) —x] dx M1, M1
= f:(f —4x +4x—x) dx
= Il(x3 —4x? +3x) dx
0
4 3 2
XA 3 M1
4 3 2 |
4 3 2
RICECRE AR
4 3 2
-3 units® Al
12
14(a) (cosec + cot 0)2 _1+cosé
1-cosd
LHS =(cosecd+cot 0)2
2
=( .1 +C?Sg M1
sinf sind
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14(b)

_(1+cos@ ?

_( sin 8 )
_(1+cos9)2

~ sin’@
_(l+<:056’)2

" 1-cos?d

B (1+cos€)2

B (1+cos8)(1-cosd)

_1+cosd

" 1-cosé
= RHS (proved)

OR
LHS =(cosecd+cotd)’

= cosec’0+ 2cosecHcot @ +cot” &

1 ( 2 )(cos@) cos” @
= 2 + . . + . 2
sin’d \sin@ )\ sinf /) sin‘é

_1+2cos@+cos’ 8
B sin” @
_ (1+cos6)2
1-cos’ @
i (l+cos€)2
- (1+cos#)(1-cosb)

_1+cosf

" 1—cosd
= RHS (proved)

(cosec26+cot 29)2 (1-cos 20)=2cos6

1+cos20=2cos8
1+2cos>*6—1=2cos@
2cos’@—2cosf =0
cos@(cosf-1)=0
cosd@=0 or cos@ =1
a =cos ' 0=90°

a=cos 1=0°

6=90° or §=360°-90° @=0° or §=360°-0°

6=90°,270° (A1) 6=0°,360°

(AD)

M1

M1

M1

M1

Ml

Al

Mi

M1

Ml
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2022 Prelim 4E AMath Paper 2 Solutions

1 3P 1323
Letu=3"

3u* —u+3=u M1
u=3u= % M1
y=ly=-1 Al
2 f(x)=2x"+5x> +x-2
f(-2)=0 Bl
x+2 is a factor
Method 1
2x3+5x2+x—2:(x+2)(ax2+bx+c) M1
Equating coeff of x°,
a=2
Equating constants,
c=-1
Equating coeff of «x,
c+2b=1
b=1
OR
Equating coeff of x°,
44+b=5
b=1
20 455 +x-2=(x+2)(22* +x1) Ml
20 455 +x=2 = (x+2)(2x-1)(x +1) M
(x+2)(2x~1)(x+1)=0
1
¥==2-l7 Al[5]
Method 2
Show long division Mi
2x3+5x2+x—2=(x+2)(2x2+x—1) Mi
26 +5x% +x -2 =(x+2)(2x-1)(x+1) Ml
(x+2)(2x-1)(x+1)=0
1

=-2,-1,= Al[S

x 5 (3]

PartnerinLeaming
457

BP-~457




BP-~458

More papers at www.testpapersfree.com

2
Method 3
Show synthetic division M1
2x3+5x2+x—2=(x+2)(2x2+x—l) Ml
2x3+5x2+x—2=(x+2)(2x—1)(x+1) i
(x+2)(2x-1)(x+1)=0 |
1

=-2,-1,— 51

X , >2 AJ{“..:
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3

3
3/@ | Lety=4xe”
.31 =4xe’* (3)+ &’ (4) M2 (for each term)
Ix
=12xe’* +4e* Al
(b) J.12xe3" +4e*dx = 4xe* Ml
J.IerB"dx = I —4&** dx + 4xe*
\ j ~de> dx +4xe”
j.6xe *dx =
J-36xe3de”‘Lw4e dx+!h4xe ._if Ml
0 B 2
w3 v
e 4 [4xe™ T Ml
_ 3 o -
2
-4 e+ 4 +12¢°
=3 3
2
2 . 16 €9 Al[7]
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coefficient of x° = 887040

4
4| (a) 12 g
]1r+1 =( )(x2)12—r (__nl_j
r 2x
- 12 m ’ 22 Mi
r 2
0=24-3r
V= 8 )Ai %
12 mY
( 8 )(_3) =126720 ?’*Iii
m® = 65536
(b) 12 )
For(x2 -——”1) (8x® +5),
2x; ¢
term in x° =(8x’ }(126720) +5(?x")
m iz
For[xz———) ferminx’
2x
24-3r=9
r=5 Bl
(12 °
\(—i) x° =-25344
50 2
Term in x° = (8x° ) (126720) + 5(-25344x") Mi
Al[7]
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5
5((a d .
@) —(xsinx+cosx)
dx
=XxCcosSXx+Ssinx—sinx M2
Al
= XCOSX
(b) | O0=xcosx M1
x=0,cosx=0 M
4Z 0 Ag
2’ Al
(c) il
jzxcosxdx
[
. M1
=[xsinx+cos x]g
=(£[-—1)units3 Al
2
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6
6 (@ | 2x*-Tx+k
(l) b2_4ac<0 M2
(-7)* =4(2)(k) <0
49
k>—
3 Al
(ii) (32x2—2)7(x—;1)<0
;c ~Tx+ MI
2x°—7x+8>0
(Bx-2)(x—4) <0 Mi
2
—<x<4
3 Al
®) | px* +x+p(x+1)=0
® p* +(1+p)x+p=0 Ml
b’ —4ac>0
(1+p)’ -4(p)Xp)>0 M1
142p-3p° >0
1 Al
——< p<l]
3 b
(i) | p?—4ac=0
142p-3p> =0
1 BI[10]
p=1’“§
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7
7 | (a) | Appropriate scale and correct axes used P1
All points plotted correctly P1
Best fit line
P1
b
® 1 o100
a
(ll)z 1100 0.1 Bl
— = (%]
a 08-0 ) Ml
Al
b= 20 orl1.25
8
© |a_»b +1
y x
2 _prx
y
x_1,,0
At Ml
Al
vertical axis=—
y
d
@ £:é+i
VX
2 o ptx
})
x 1 b
— =X 4=
y a a
1
a=—-
gradient B1
b= (5— intercept)( —) BI[10]
y gradient
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8
8 (@) | L=VY+YX+XW+VW
=12+20cos@+(32sin @ —20sinf)+32cosf M1 - for YX or VW
=12+.520050+125in€ M1 — for XW
=12sin @+ 52cos 8 +12(shown)
Al
(b) | 12sin@+52cos 8 = Rsin(6+ )
R=+~52? +12°
=53.367 B1
f =tan™ 22
12
=77.005 B1
L=12+53.45sin(6+77.0°) Bl
(¢) | L=12+53.367
=65.367
max value L =65.4 B1
65.367 =12+53.367sin(@+77.0°)
1=sin(6+77.0°)
# =sin"'1-77.005" Ml
=12.995
=13.0° Al
(d) | 30=12+53.367sin(@ +77.005°)
0.33729 =sin{@ +77.005%) Ml
a=19.712°
6+77.005° =19.712°,160.29° Al
6 =-57.3°(rejected),83.3° A1[12]
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9
9 @ _3__.t_f_1_0 M1
t+1 3
3t
t+1 3
(t+1)* =9
t+1=3,-3
t =2,-4(rejected) A2
M1
(b) S = ._}____tj_—_ldt
t+1 3
2
=3m(r+1)- D, M1
3(2)
(0+1)?
0=31ﬂ1— +c
@ 3(2) M1
1 Al
c=—
6
2
s:31n(t+1)—g~tl)—+l
32) 6
s=3m@+n-EE 1
32y 6
=1.9625
=1.96m Al
OR »
gx‘. 2 _E_idf
r+1 3 3
=31n(t+1)—£_—£+c Ml
6 3
t=0,5=0
0=3In(H-0-0+c¢ M1
c=0 Al
s=31n(z‘+1)~-i—1
6 3
2
s=3m@+n-2 2
6 3
=1.96m
Al
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= Sunits

10
C 2
© s=31n(t+1)—(t—+1—)—+l
32) 6
When ¢ =4,
2
s=3m(4+1)- A1
32) 6
Mi1
=0.82831
Whent=5
2
s=3m(5+1)- 20,1
32) 6
=—0.45805 M1
. particle is again at O at some instant during the fifth second. Al
@, 3 1
t+1 3
dv -
—==3(+1 = M1
7 (+D)
=-—~—§—m/s2
12 Al1[13]
10 | (a) | Method 1
X' +y* —-8x-16y+55=0. 1
, M
(x-4) +(y-8)° =-55+16+64
(x-4’+(y-8) =%
C(4.8) Al
radius = 5 units Al
Method 2
2g=-8
g=-4
2f=-16
=-8
f B1
C(4,8)
r=y{f+g’-c
5 5 M1
= J(-8)? +(—4)* -55
Al
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11

BP~467

®) gradient CA = 12-8
7-4

_4

3

gradient of tangent = — 431

M1
M1

Al

3
12=-=(T)+

4() c
c=17-l-

4

3 1
=——x+17 -
Y ) 2
OR
__3.9
y=-gxt
OR
v=-0.75x+17.25

© 0=—§x+17'l

4 4
x=23
B(23,0)

Bl
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12

C))

Method 1
Since ZCAB is 90° (rad L tan)
BC is the diameter of S, (1t £ in semicircle)

) o 4+23 840
D is the midpoint of CB = MRS

centre of §, =D (—221 ,4)

27

2
Radius of S, :\/(23—_{) +(0_4)2
= —5—\21—_7 OR /106.25

Therefore, equation of circle is

27V 2 425
= 4y =2
(x 2)+(y V=7

OR
(x-13.5) +(y-4)" =106.25

Method 2

Gradient of perpendicular bisector of 48 =-§

Midpoint AB = (15,6)
Eqgn of perpendicular bisector

6=§-(15)+c

4
y=—x—-14
=3

Gradient of perpendicular bisector of CB = —1—8—9-

Midpoint CB = (13.5,4)
Eqgn of perpendicular bisector

4=-1§9(13.5)+c

19 1
=-—x—-28—
A 16

OR

Gradient of perpendicular bisector of AC = —%

Midpoint AC = (5.5,10)
Eqn of perpendicular bisector

M1

B1

M1

Al

Al

M1

M1
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M1

(27
centre| =4 Al

f":‘ k3
mzz‘ius=q§ 27 -33% A0 M1
3

/o4
Lx_%i! ~fe-dY <1068

Al

(e} | Cis8 radiur =3

- v M1

mmmwwé —3 48}

mli;fi

| =10.208
IS j

N Alf14}
I i Hesoumde
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