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BP~381

Marking Scheme
2022 Prelim Exam 4EX AMP1
Qn. | Schutions Marks
o) | p=o(-1)'-26(-1) +3(-1)+14
i Bl
b) fla)=g(a]
M1 for equating

a'b-3a*+2a+4=ab+5a-8
-50' —4a+12=0
Sa*+4a-12=0
{Sa—-6){a+2}=0
= n‘=—5- or g=-1
5
‘rejected zince
{afsmmger!
Fhena=—2, factor=x+12

-~ egl-2)=0
—%5-12-§=0

*or usaf{-14=0

M1 for correcia
values

M1 for correct
method to find b
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N

BP~382

@ | @y _(3x-4(1)-02-5)0)

M1 for correct

PartnerinLeaming

dx {3x-4) e comre
. fient ral
_x+d-6+3x quotient e
(3x-47
2
T (3x-4) Al
I Jy-1Bx=3
‘ 3

y=8x+ 0

Gradient of normal=3%

Gradient of imgent =-—% Ml

: : Al (allo £}
- = : 2.,
(3x-47 8 e
16={3x—4y
3x—-4=4 o ix-4=-4
x =] or M1 fer both correct
3 i x vahaes
F= iy
ot =| 3.~ L] Al+Al
Coordinates = E\}', ”g ;
[Turn over
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3
3(a) x2+ax—2<2(x—l)2
X +ax—2<2x* —4x+2
0<x’—(4+a)x+4
xz—(4+a)x+4>0 M1
= b*—4ac<0
(4+a) -4(1)(4)<0 M1
(4+a+4)(4+a-4)<0
M1 for correct
(8 + a) a<0 factorization
-8<a<0 Al
3(®) 512;-=6x2+2(b+1)x—1 M1
dx
. d
For stationary pts, —=90
dx M1
= 6x*+2(b+1)x-1=0
Now, discriminant
=4(b+1)’ -4(6)(-1) M1
=4(b+1)" +24
Since 4(b+ 1)2 +24 >0 for all real values of b, Al
the curve will have 2 distinct stationary points.
4(@)(®) | 0<cos™ x<7(or180°) B1
4@ | y>1 y<-1 B1
G
(b)(®) I |=_1_j4_=7
2
a=-17 B1
b= 4 B1
(z
2 B1
c=9-7=2
_r_r_
awG) | X271 M1
+ag="
p+q 5 Al
[Turn over
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4
5(a) Whent=0, N=N,
Whent =15, N =3N,
=  3N,=N,(3") M1
- 31 — 315k Ml
15
S(b) log,x + log,25 = log, x M1 for change of
1 base
log; 25x = log, x° M1 for product law
1
= 25x=x?
2
= x*= L Ml
25
1
X = 5—3
= x=5
m=-3 Al
OR
log,x + 2log,5 = log, x M1 for change of
3 base
3log,x + 6log,5 = log;x
2log, x =—6log, 5 M1
log, x=-3log, 5
log, x=log, 5~ Mi
= x=5
m=-3 Al
[Turn over
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5
6(1) X2 =2x-24%0
(x—6)(x+ 4) £0 M1 for factorization
Hence, x#6 or x=-4 Al
6(ii) r x—6 -
8 (x—6)(x+4)
j' o = n— M1 for simplifying
¢ x+4
[ln(x+4):[: = Imﬁ M1 for correct
3 integration
4
In(r+4)-mnl2 = h]:,’;
In n+4) = 1ni
12 3 M1
n+4 4x4
= =
12 3x4
= n+4d=16
= n=12 Al
[Turn over
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6
7(1) 7rr(4r) + xr* + 2arh = 300 M1
57r* + 27rh =300
h= ——1—(300—57”2) or accept 130 _>r Al
2nr Tr 2
7(ii) v - ln'rz (r \/Ig) ok M1 for finding |
3 height of cone, w15
- ——\/1—272'7’3 ! (__}_)(300 _ sz) M1 for substituting 4
3 nr
= Eﬂf +150r —én'r3
3 2
Al
=150r + E——é zr’ (shown)
3 2
7(ii) M1 for correct

_(E/_=150+3 72 __“15_2\)
302
. odr
For stationary value of V, > =0.
r
= 150432 55
32
o -150
Ji5 5
3n| ———
3 2
=13.16412

= r=3.62824cm

Whenr =3.62824, V =362.824 cm’
~363 cm’

Jis s

differentiation

M1 for correct r
value

Al for correct V

2
Now, ié =6nr [———- ———] =-82.6848 <0 M1 for finding 2"¢
dr 3 2 derivative
= Vis a maximum. Al
[Turn over
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7
8(a) LHS = (cos 4+ sir: A) (C(.)SZA +sin4) Mt for multiplying
cos” A-sin” 4 the conjugate
_cos® A+sin® 4+ 2sin 4cos 4
cos24 M1 for either one of
) the double-angled
_1+sin24 formula
cos24
=sec2A4+tan2A4=RHS (proven) Al
8b)(M) |y = j cos26—3sin26 d@
= Lsin20+ 3 cos20+¢ M1
2 2
When =2 1
2 7Ty
1 1. 3
——==sinzr+=-cos7w+c
2 2 2
1
= ——=-Z4c
27 2 ,
M1 for finding ¢
= c=1
Henc L 26 3 20+1
ence, y=—sin20+-cos20+ Al
8(b)(ii) | For turning pts, '(8)=0.
= ¢0820-3sin260=0
M1

= tan28 =l
3

(basic =0.321751)

20 =0.321751, 3.463344
6 =0.160876, 1.731672

M1 for correct

L y=258,  —0.581 values of 6

Coordinates of turning pts are

(0.161, 2.58) and (1.73, -0.581) Al +Al
[Turn ever
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8
9@ | (2-3x) =2°+5(2*)(-3x)+10(2°)(-3x)" +.. M1
~32—240x +720x° Al
9@)(i) | (1-4x° )(32-240x+ 720x°) Ml
Coeff of x* =720—4(32)
=592 Al
9(b) 12-r
(r+1)term = *C (—]%—) x
X
— 12C . klZ—r. x3r——36+r
20 o 4r3 M1
Forx", 4r-36=0
_ M1 for finding r
r=9
- 20, B =27500 M1 for equating
= k=125
= k=5 (shown) Al

[Turn over
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9
1033) A=6x V=x
1oy G
dx dx
dd_da ds dv _dv dx .
At dx di d dx di Mi for f‘t:"',r o ehe
correct chain rule
_10=(120) & —45=(3x2)@
dt dat
ax_ 3 & _ —l—f- M1 + M1
dt 6x dt x
- _5 = __1_2 M1 for equating
6x X
= 5x* =90x
= x(x-18)=0
= x=0 (rejected ) or x=18mm Al
10Gi) | dx 5 5
2. =—— B1
dt 6x18 108

UG 451243 = (a+243)

=a’ +4a3+12 M1 for expansion
= 24=4a
= a=6 Al
13 | 6+243 B1

11(iii) %(48+24\/§)h = 5042043

5042083 16-843

_ 800803 —480

= X
16+83 16—83

M1 for correct
volume formula

M1 for multiplying
conjugate surd
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64
320-8043
64
5
=5-43 Al
4
[Turn over
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10
12(i) When v =0,
Ee” =6e>
5
1
e4 =15 Mi
1
4t——=m1S5
2
t= 1 (l +Inl 5)
42
1
=—8—(l+21n15) (Shown) Al
12(ii 1,
@® a=-6—e3'+6e2 M1
When t = é(1+ 21n15) = 0.802013 sec,
a=17.74389~17.7m/s* Al
12 (i)
s=| =e*—6e* dt
2 3t -
=—e' + 6e* + ¢ M1
15
Whent=0, s=0
1
= 0=—+6e*+c¢
2 1)
= C=—(-l—5—+6€2J M1
When t = %(1+ 21n15) =~ 0.802013 sec,
Displacement OA =~4.111031 M1
Distance OA=4.11m Al
12(iv) | Whent=1, s=-3.71m M1 for finding
Whent=2, s=451m correct displacement
at eithert=1ort=2
During the 2°¢ second, the displacement changes from negative to
positive. A1 for correct
Hence, the particle will pass through point O again during the 2" explanation
second.
[Turn over
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2022 4E5N Prelim Amath Paper 2 MS

BP~392

Qn_ | Solution Marking Scheme
1 54+ 8x—2x =—2(x2 —4x)+5 M1 for factorizing —2
=-2 [(x - 2)2 - 4} +5 M1 for +4 and —4 or equivalent
=2(x-2)" +13 Al
t.p.is (2, 13) Al
2 Ax*+5x=11 _ A Bx+C
(x=2)(x*+1) 5(x-2) 5(x*+1)
4x* +5x—11= A(x2 +1)+(Bx+ C)(x-2) M1 for “getting rid” of
denominator
Letx=2: 15 =54 M1 for substxtgtmg values or
4=3 correct expansion
Bl
Letx=0:-11=3-2C '
c=7 B1 (can give ecf)
Letx=1: ;32:16 +(B+7(1 B1 (can give ecf)
2
4x +5x—11 - 3 +x+7 Al (noecf)
(x—2)(x2 +1) x-2 x*+1
3i OB=0D Bl
OE = OE (common side) Bl
LOBE = ZODE (=90 ) B1
BE = DE (Pythagoras' Thm)
AOBE = AODE (SSS or RHS) A1 must include SSS or RHS
3ii from (i) ZBOE = ZDOE B1
1
4BAF = 5 ZBOD (angle at centre = M1 (must have reason)
2 x angle at circumference)
= /BOE
Z/ABF = /OBF (common angle)
AOBE is similar to AABF (AA) M1 for conclusion
BE_OB
BF AB
BE_1
BF 2
1
BE =—BF
} Al for either
There E is the midpoint of BF
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IgN=(lgB)t+1g 4
lgA=1.5 (allow 1.4 to 1.6)

4 IgN | 2.298 | 3.099 | 3.899 | 4.699 | 5.499 BI values of Ig N
M1 for scale of axes
P1 points plotted correctly and
See pdf file for graph line passes through all points
4ii N = AB'
lgN =1g(4B')

M1 addition or power law

A=31.6 (allow 25.1 to 39.8) Al
55-1.5
lgB =
4 5_0 Mi
4
= 3 (allow 0.7 to 0.9)
B =631 (allow 5.01 to 7.94) Al
5i 3-6
Grad ,;,, = ——
M3-2
=3 B1
Grad,. = 1 M1 for using the formula of
3 perpendicular lines
equation of BC:
1 ‘
g3 —{x—3
) 3 (x-3)
i
==X 2 Al
773
o -1—x+2=2x+3 M
3
—x =~
3
X = ——
5
_2
Y 5
39
__’_ A].
( s 5)
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S5iii | LetCbe(x,y)
3.3 s 3 , .
7 or 2 M1 for either equation
L —_a
5 Y7
(2,2—1—) (6—3—,41)or (6.6,4.2)
5 55 Al
5iv 110 3 2 0
Area of AOAM = —
210 3 6 0
= l[18-6[ Ml
2
=6 units’ Al
6ai | Centre (-3, 5) Bl
r=(-3-0) +(5-1) MI
=5 Al
6aii | Since the y-coordinate of centre = 5 and radius = 5,
the x-axis must be tangent to the circle Al
but it is not touching the circle at all Al
6bi | L(7,10) Bl
r=+7"+10"-113 Mi
=6 Al
6bii LM = (7-2) +(10-2)’ M
_ 5o
. 6
ZLMN =sin™' | —— M1
%)
=39.5 Al
Ta .
x—1)?
|G
Y x+2
i
=In(x-1)2 ~In(x+2) M1 for “minus” law
1
=-51n(x—1)—-ln(x+2) M1 for power law
y__1 1
de 2(x-1) x+2 Al
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7bi y=—2*
(3x+2)
dy (3x+2)2-—x(2)(3x+2)(3) M1 for quotient rule
= e+ 2)4 M1 for chain rule
(3x+2)[ (3x+2)—6x]
= (3x " 2) < M1 for factorizing
_ 2-3x
(Gr+2) Al
Thii ‘ Ml
(el
(3x+2) 3x+2) |,
J-: g 2 2)3 4 G —3x2 )3 d = 515_ M1 for splitting the integral
X+ X+
D | t Bl fori
[ de=—c—[2(3x+2)" dx 2
*(3x+2) 25 0
25 3
) 1]
1 1[1 1}
== ———
25 3125 4
=3
100 Al

81
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BF =1.4s5in8 M1 (either)
BG =0.6cos8 }
OC=14sin8-0.6cosd Al
8ii | Rsin(@—a)=Rsinfcosa—Rcosfsina
Rcosa =14
Rsina =0.6
R=\142+06 Ml
535 o V8 Al
5
-1 0.6
a=tan — 0.6
14 M1 (or tana=—4)
=23.19 L.
0C =+/2.325in(6-23.19 ) Al
8ili | \2.325in(0-23.19 )=1
1
sin{#—23.19 |= —
( ) V2.32
basic angle = 41.03 M1 for basic angle
8-23.19 =41.03
8=64.2 Al
8iv | MinOC=0
AC is horizontal (or equivalent) B1
6-23.19 =0
=232 Al
9ai LHS =sin26 —tan @ cos 28
— 25inOcos O —tan & ( 2 cos? 0_1) M1 for double angle formula
=2sinfcosf—2sinfcosf+tan M1 for simplification
=tan@ Al
= RHS
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ok
a tan @ = 3
tan &
tan’ 6 =3
tan 6 = +4/3 MI
a=tan" /3 M1 method to find basic angle
=
3
g=" _2_7f_ f’_’f’ Ri2 M1 showed signs to find
3’37373 solutions in correct quadrants
or 1.04,2.09,4.19,5.24 Al for all four solutions
9bi
B1 for either diagram or
evidence of finding the missing
side
A and B are in 4™ quadrant
cos(A—B)=cos Acos B +sin Asin B
_ (i)(é}(i Wi
5)\6 5) 6 B1 substituting the correct
values
=Z+\/I_l— or 20+3\/1_] Al
310 30
9bii
" cosB=1-2sin’ 2
2
<2 B 1 . .
sin” — = —7—(1 —cos B) M1 for changing the subject of
2 ‘“1 formula
12
Jiz Al, no marks if———l—is not
Jiz
rejected.
10 Find 4:
2x-1=0 Mi
1
x=—
2
1
(5’0) Bl
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Gradient of normal = -3
LetCbe(a,0)
0-3 3

a-5
a-5=1

a=6
(6,0)

i
Shaded Area = E(Zx—l)ider-%(l)(?))
2

=%!:(2x—1)%1 +

~2[27-0]

=10.5

S

3

P

3
+_
2

M1 for differentiation

M1 for equating dydx to
gradient

Al

B1

Ml

Al

M1 for correct limits

M1 for forming the expression
for shaded area

M1 for integration

Al
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(i) By plotting lg y against x, draw a straight line to represent the above data.  [3]

_lc. ™
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