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BP~48

FHSS Prelim AM P1 2022 Marking Scheme

Qn Solution Mark | Remarks
allocation
1 Volume of a cylinder, ¥ = zr*h
2
(12+43V2)z = (V2-1) &
12432
- 11
(V2-1) "
124342
h=——
3-22
=(12+3J5)(3+2J§) i
(3-2v2)(3+2v2)
(48+33V2)
~ 98
h=48+33\2 Al
2 X
2o
37 M
X
Zo9y 2
5= 2
From (2), x=81y
From (1), x = 3y* Mi
3y =8ly
3y’ 81y =0
3y(y-27)=0
y=0 or y=27 M1
(reject)
x=2187
x—y=2187-27
=2160 Al
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3 y=-2x>-12x+1
=-2| x? +6x—l)
2

r 2 2
_ x2+6x+(§j _(E) 1 Ml
- 2 2 2

- ) {
==2 (X+3) ‘-9“5:l

i 1
=-2| (x+3)*-9=
EEe
=19-2(x+3)* Ml
Maximum value of yis 19. Al

The maximum value occurs when x =-3.,

Al
4 2 3
=2+ &
x° (7-2x)
2 3
=——4—In(7-2x)+ :
y=-_+—(-2x)+c M2
Substitute P(3, 1),
1.=—3+iln(z_)+c Ml
3 -2
5
c==
3
. . 2 3 5
Equation of curve is y = ———=In(7 —2x) += Al
x 2 3
S 2x-1 A B C M1
—_— =t
X+ x x* (x+])
 Ax(x+1)+Bx+1) +Cx Ml
x*(x+1)
Ax* +Cx* + Ax+ Bx+ B
x*(x+1)
M1
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Comparing coefficient of:
x":-1=8B
xl .
2=A4A+B Mi
2+1=4
3=4
x2 :
0=4+C M1
0=3+C
-3=C
Al
(2«71 3 1 3
x(x+1) x x (x+])
Alternative method, Mi
2x-1 A B C
2 =—tgt
(x+) x x* (x+D
2
_ Ax(x+D)+B(x+1)+Cx Ml
x2(x+1)
2x~1=Ax(x+1)+B(x+1)+C¥
Let x=-1,
2A-1)—1=C(-1)* Mi
C=-3
Let x=0, Ml
~1=B(1)
B=-1
Let x=1,
2-1=A4NQ)+ (D) +3)1)’ Ml
A=3
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2x-1 3 1 3 Al
xXx+D x xP (x+1)
6a f(=2c)=-32¢° Allow
Ml lon
AN Rl A2 2, 463 =303 g
3(-2¢)’ —5¢(-2¢)" + ke*(-2¢)+4c¢” =-32¢ division
—24¢ =20’ - 2ke’ +4c* = -32¢° method
~2kc’* =8¢
k=4 Al
6b F(0)=3x" -5a 4’ x+4c
3x—2c
M1
¥ —ax~20 )3 ~5ad ~4c’x+4¢
3%’ —3a’ ~-6¢°x
20 +2c°x+4c’
~2cx’ +2c%x+4c M1
Since remainder is 0, x> —cx—2¢? is a factor of f(x). Al
Alternative method,
¥ —ex—20" =(x+c)(x—2c)
Ml
-1)=0
f( ) M1
f2)=0
7i | Amplitude =4 B1
|2 _2n
3 a
a=3 Bl
b=-2 Bl

PartnerinlLeamning
51

BP~51

Downloaded from SingaKids.com




More papers at www.testpapersfree.com

BP-~52

7iii
Shape -1
y Intercept -
49 1
Min, max
-1
3 Period -1
‘2 -
1 E
o = 5w n n "X
9 9 9
—4
P
=3
—4
_5 E
_6 =
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8a

In right-angled AABC, by Pythagoras’ Theorem,
AC* = AB* + BC*?
13* =12% + BC?
BC? =13% -12?
=25
BC =+5

Since BC>0, BC=5.

By similar triangles AABC and AQPC

_}_1__5~x

12 5
_12(5-x)

Y=
_60-12x

(shown)

M1

Al

8b

8c
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When x=2.5,
2
A=12(2.5)- 12(25'5)
15 Al
dd_y, 2
dx 5
d’4 24
—=-—x<0
> 5
By the second derivative test, 4 is a maximum. Al
Hence, the stationary value of 4 is 15 cm’ and itis a
maximum.
9ai My = -2 M1
Equation of AC isy =—2x+6 Al
9aii | y=-—2x+6 (1)
x+5y=—6 —(2)
Sub (1) into (2)
X+5(=2x+6)=—6 Ml
—9x=-36
x=4
y=-2
C(4,-2) Al
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9b D =(-6,0)
1o -6 4 0 Ml
Area of AACD = —
216 0 -2 6
= L(12+24-(-36))
2
= 36units”
Area of AABC = -13—’—65
= 24units>
Let B = (k,6)
10 4 ko0
= =24
2 l6 26 6‘ Ml
%(24+6k—24+ 2k) =24
k=6
B=(6,6) Al
Alternative method,
1
E(AB)(S) =24 M1
. M1
AB =
6 Al
B(6,6)
9¢ [ABI = Gunits
'AD[ = J72units
(D] = (4+6) +(-2)’
Ml
=+/104units
Since |4B|#|4D|=|CD|, ABCD is not a kite. Al
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10a —sin?
1 .5121 X _ .12 Csin?x M1
sin“x  sin”x
= cosec’x — (1 - cos® x) M1
=cot’ x+1-1+cos’x M1
=cot’ x+cos’ x (Proven) Al
10b | cot’ 2x+cos’ 2x=0
1—sin® 2x -0
sin’® 2x Mi
1-sin*2x=0
sin® 2x =1
sin2x=1 or sin2x=-1 M1
basic angle = 90° Ml
2x =90°,270°
x=45°135° Al
11a | ZCBA =180°-ZADC (opp. s of cyclic quadrilateral) M1
ZLADE =180°~ ZADC (adj. Zs on a str. line) Al
.. LCBA=ZADE
11b | In triangles DAE and BAC,
ZCBA = ZADE (shown in (a))
/DAE = ZACD (tangent-chord theorem)
- /CAB (alt. ) Ml
Hence, triangles BAE and DAC are similar. Al
11c | AD = DE, implying that triangles DAE and BAC are similar Ml
isosceles triangles.
ZACB = ZCAB (alt. Zs) M1
=/ZDCA
Hence, the line AC bisects the angle BCD. Al
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12a 2x—2 x3x+2 = 62x
2*x3 x3? p Ml
2
6" x9 s
4
9
6 == M1
4
o3)
x= Ml
g6
=_1_g.2:lg___4.'_ (Shown)
lg6 Al
12
b 1—05—31—2 =log, 2y
log, 9 M1
%bg; y—2=log,2y
%log3 y—log,2y=2
log, y—2log,2y=4
) M1
log, y—log,(2y)" =4
Y
log,—=5 =4 MI
g3 4}’2
1 £,
—=3" (since y>0)
4y
1
Y= —
324 Al
13ai When V =334z cm®,
3
107+ 334, Ml
3
4rh =324rn
1 =729
h=9 Al
Hence, the value of £ is 9.
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13aii

3
v =107+ h

v 4k’
dh 9
_ Arh®
T3

Since % =-150 cm®/s, when A=9,

v _dv _dh

—— X —

—150=1087rxgh—
dt

d__2
ds 187
=-0.442 (correct to 3 sig. fig.)

Hence, the rate of change of & is —0.442 cr/s.

M1

Ml

Al

13bi

s 1 v
— e —
v 6 5

2
i

1%
0

v+

ds

dv

s =
5
2v
— + e
50
ds\  _ N 2(60)
vl 6 50
_T7 m
30 km/h

0
1
6
1
6
1

M1

M1

Al

13bii

_gs_ is the rate of change of the stopping distance with
v

respect to the speed of the car. When the car is travelling at
60 km/h, for every 1km/h increase in its speed, its stopping
distance increases by approximately 2.57 m.

B1

14a

To find the coordinates of 4,
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When y =0,
0=+3x-2

M1
2
X =
3

Therefore, 4 (‘—;‘ , 0).
Al
Coordinates of B(9, 5)

To find the coordinates of C,

d 3
& (B2)=s— M1

Atx =09,

Grad. of tangent = 3
10

Gradient of normal = —%
M1
Let C=(c, 0),

5-0_ 10

9-¢ 3
15=-90+10c¢

Therefore C=(10.5, 0).
Al
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14b

9

Area of shaded region = I\/3x —2 dx+ Area of A
2
3

~31.5 units’

M1

M2

M1

Al
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u-L =0 o yt -0
YW b dz-h M
e = b v ek
1x = gab o X Lok
Wz Wb (rﬁ)
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)

1)
(N
m 1u

o~ {&F™
-
p 4

1
&
C?;)
e

Vol
=
\
s'—u
.
[
(N

Ay

(]
a~
G\

vi
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S

!

PartnerinLeaming
62

Downloaded from SingaKids.com



1b

More papers at www.testpapersfree.com

~ 3 -~ a
)Q,{ pkd < ('la( + 3‘3(_ T Ay ‘f”(G}
TORIECURIE CIIPE P
2 O
N T e
NoC - Xt h
X4 )')3(}—1(3'38 + I g
(¢t 40)
\38 +11 mg
- -2
B 1
~Uhe+¥)
O

P(x) = (am,) (- x%‘f)
P(x)=0

(Dm) (B3 -x+4) =0
A ATk 2O
Xf) = 0 ) -4 = -31<o

X 32

b* - ke £ O
At

H

Sie bt 40 2 -ak

hog ho feal  Solufiens

S M) =0 hw aly
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Jo j T X J W - |
- N ) Y
bW X e (lmr\)
d L
—~ it Lo . 'E; Cuey) ()

cb(
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|

g
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R
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x-{ 7 0O
x P B\

e

5)(“)7’;:‘
bx-) 7 ©

x (5x-1)7? ©

s e Mu%o%j Sncfir . |
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3 :
b 5\5 5~ It J
AN
1 J Wt - |

5 > s

2 S SD_L dye S "“F""‘ dx M
| \E ‘1)(" ! :1")(."‘

p QU ]J(»
2 QD& J W~ )! * K
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a
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MaXivyum o d ':13"2’6

31

B

= e

(@ + 29 Ty e) = 10°

13

Cmg)mdl.f:j ® Lo . 2950 °

y i

03" (ldp) B!
3. = 2765 sin (0« 1.77°)

. B
sin (0+ 29. Teu¥") = e ™

d + 29. 85 = 531y

Statleyy  valwe o&@ - 13- 900 wa)

-~

2% 0 (Kp) Ay
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Jq % = Yo 4 3

14

3 N LY
xa“lx—f‘(-——;—-)'f*j* —-—E} Wl
3
(M) + 0

Sing ()Mf >0

it

(D(“l)l‘-t Y 22

2‘ -
A = Ve + 3 alwews

J

pesitin v all el valuw

4 x /
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5b ) .
Sine A - et 3w ﬁiwqj) P‘}Sﬁ'l“{/

33()4»@17‘* _3 7 0 Ml

b~ Mo < O
(@)’*4(3)(3} <o Mi
g)z - 36 <0 +\ }’f
(f*é)(})‘f‘é) <o M N
-6<pL 6 A
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- N n-y y F
bo. ‘T}+§ ~ (( )C% b
- (r')(?’{) ~(3¢;) m
- 5 B-r ro.-r
C(2) T K
~ 45 S-2r
) (r) K" x
\ NG -3
Fa ¥ 27 o My
E2¢ = -3
2r = §
r= &
. /5 4
welwed 4 30 (%) k
- 5k*
* ;
For "o } °T - 5 M
5-)r = —I
2 = b
r~3
(ddﬁ(icw.f{ C&__li . (?5) kfﬁ
3
= 0k
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S 3
Hk*F = ok

Skt - 0k? = © W

i (k*l)’i()

k=0 ¢« k220
CNQ> lk =2 A
5 5-3
kb T~ (r) N x
F([ (nstunt Termn , S-ar = O
A
-
. \
(0 Currt o} = 5-3¢ 2 -2 My
AT
r= =
Sine s it & ?(n.v{'\‘r( m{'g@f,( ) 2
Pec v om0 Lnstant BN n %

K \7
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b
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x L
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J
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