3

2022 PRELIM 4E5N AM P2 Marking Scheme

Remarks
Q Solution
la SUb x=40 ’
y= ..1_(40)2 +120(40)-5000 B1: argument made based on
10 substitution and correct y value.
y=-360 .
Based on the model, it is estimated that the company will
make a monthly loss of $360 if they price their product at
$40.
1 12005000
101 M1: factor coefficient of x*
=-—(x* ~1200x)- 5000
10
=_i(x3—1200x+600’)—6002x(-i)—5000 bY
10 10 M1: Add and subtract S term
|
= (x-600)" +31000 Al: correct vertex form
Ic The company should price their product at $600 to eam a B1: both answer required
monthly profit of $31 000. ’
2a £ABD = £BCD ( Zs in alt. segment) MI: Alt seg theorem
ZADB = ZBDC (DB is the angle bisector of angle ADC) M1
By AA property, AABD is similar to ABCD . Al
2b ZADB = ZABD (tangents from ext. pt.) Ml
"+ £BDC = ZBCD (using (a))
So BC=BD . Al
3 |Check that £(3)=3'-3*-5(3)-3=0,
i MI: deduce one factor *must
So.x—3 isa f‘actor of f(x). show working
Using long division or comparing coefficient method,
M1: long div or comparing coeff
; method
f(x)=(x+1)" (x-3)
Al
38| Solving (x+1 ) (x=3)=0 M1: Apply zero pdt property
x=~]lorx=3
Al: allow e.c.f
3b

Solving (x+1)" (¥=3)=(x+1)(x-3)
(x+l)(x—3)(x+l-—l)=0
x(x+1)(x—3)=0

X=0 or x=-1or x=3

B1 (all complete solutions)




5 cost x—4sin’ X
=1+c052x—2(1—°°52")

M1: Use double angle for cosine
Al

=3cos2x—1
Amplitude =3 units
Period = radians

Bl
BI (accept 180°)

vz?

G1: correct shape
G1: correct principal axis
G1: correct amp and no. of cycles

S5a

Sub y=6,
_ 6
- (x-2)
(x—2)2=1
x=2+1
x=1or3
. A(1,6) and B(3,6)
6
(0-2)

Sub x=0, y= =15.

-.C(0,1.5) and D(4,1.5)

By symmetry, the x — coordinate of D is 4.

M1:; Substitution

Al: coord of 4 and B

M1: Substitution

Al:coord of Cand D

5b

Required area =2 J‘; b
2

(x-2)

-6 71

| . R
[x_2]0+(6x2)

=2x3+12

=18 units?®

5 dx+(6%2)

M1: form correct definite integral

M1: deduce shaded part using area
of rectangle

M 1: correct integration for __6

-2y

Al




Method 1:
By comparing coeflicients,

(i) ofx'i Adm2
(i) of x: 44284 u=l=>f=-)
(ii))  of'constant: =6+ C=2=5C=8§

Method 2:

By substitution,
Sub x=-2
~16-44+26+2=C
~C=8

Sub x=0,
2=2B+R
LB=-3

Sub x=1,
2-1-13+2=(A+1)(=2)(3)+8
L A=2

*Accept also a combination of substitution and comparing
coefficient method.

Ml

AlA1A1: for each correct
coeflicient

6b

Let f'(x)=3x’-x+k,
f(-1)=3
3==-3+14+k

k=5

M1: apply remainder theorem

Al

Let g(x)=x"+(p+1)x* - p? and
h(x)=x"+ px* -8x-16
g(2)=0

8+4p+4-p*=0
pl-4p-12=0
(p=-6)(p+2)=0

p==2 or p=6

But h(2)»0,
le B+4p=~16=16w0
pe6

o p- -2

MI: apply factor theorem

Al: deduce 2 correct values of p

Al: roject p =6 using given
condition




—

7a

Let y=2x’+kx-5=0,

k*-4(2)(-5)
= &? 440, since &* 20 for all real values ofk

240

>0
Since the discriminant > 0 for all real values of &, the above

equation has two real and distinct roots, i.e curve will
intersect the x-axis at two real and distinct points.

M 1: correct discriminant formula

M1:use k*20

Al

Sub y=my—-m into y=2x"+3x-5,
2x 4+ 3x=5=mx—m

2x* +(3-m)x+(m=5)=0

(3-m)’ -4(2)(m-5)=0
9—6m+m*—8m+40=0
m*=14m+49=0

(m—7)2 =0

M 1: Substitution and make
ax+bx+c=0

M1: Discriminant =0

Al

7bii

m=17

Sub m=7into 2x*+3x-5=mx-m,
Solve for x,

2x'—4x+2=0

x'=2x+1=0

(x—l)z =0

x=1

Sub x=1into y=7x-7,

y=0

The point P has coordinates (1,0)

M1: Substitution back into the eqn
to solve for x

Al

7c

Solve 2x*+3x—-5>0
(2x+5)(x=1)>0
x<-25 or x>1

M1: factorization

Al
Al

ga

Leng’rh BC =2(800080)

+80cos @ + 80s;
NS
‘l 1\, "\“

\ N

MI: Use trigo ratio to fi
BC or CD nd length

Al




8b

R =803+ 17 =800

Ml
a=tan™ G) =18.435° M1
L =160+80V10cos (618 435°) Al
8¢ | Max L =160+80vi0 or413 m (3 s.f) Bl
8 1 160+80v10 cos (6-18.435°) = 360
cos (9“18-435°) =200 M1: apply arccosine to solve for
80v10 compound angle
6-18.435°=37.761°
6 =56.2°
Al
Oa Whent=0,AB=9m Bl
9% v= &:4‘1_4 M1
dt
Whenv=0 = t=1s Ml
Whent=1 = s5=7m Al
9 |Whenr=3 — s=15m MI: Compute dist from 4 at 7= 3
Total distance traveled = O-ND+(15-7)=10m Al
2m
B
—Zlm
Im
15m *
9d Whent=3,v=8§

[This is to find the instantaneous velocity.]

1
Hence fromag=(-8§ — y= [=—1*=-81+C
[qd 2
Whent=3,vy=8 = c=.5.2§

=  v=lp_g 55

—_—

2 2
Whenv=0,then /* =16/+55a

= t=5ort=](NA)

MLI. integration to get v

M1: substitution to find C

Al




M1: Set up equation
102 | eor= %n(zr)’ +arth
80 = %r’ +rih
h= §g _ler Al
r 3
10b A=3ﬂ(2!’)1+21ﬂ'h MI1: S.A ofﬁgurc
=37(2r)' + an(s—? - lﬂ)
r 3
2
127 + 1607 _32m
r 3
_ 1607 4 dnrt Al
r 3
e When 4 is stationary, % =0. di
160 8nr M1: differentiated = correctly
r 3
8r _160 MI1: solving cubic eqn
3
r’ =60
r=460 or 3.91 (3sf) ol
10d d’_A _3207 8r M1: apply second derivative test
dr? r 3
d’4 3207 87 _o oo 2

r=23.91 gives a minimum value of 4.

A figure with the minimum total surface area will require

the least amount of paint to paint and thus most cost-
efficient.

Al: conclude -‘:—': >0=>min 4
3

B1: Justification using above
results

lla

Let (a, a + 1) be the coordinates of the centre P.
AP = PB

(a-1)+a*=9-a)+(5-a-1)>

2a’-2a+1=81-18a+a*+16-8a+a?

24a =96

a=4,

Coordinates of P = (4, 5).
Radius = AP
=J(4-1) +(5-1)}
=5 units

Equation of the circle is (x = 4)? + (y - 5)? = 25,

M1: Use y = x + | condition for
centre of circle

MI: Use radius of circle to derive
AP=PB

M1: Solve eqn to get coord of
centre P

M1: use Pythagoras theorem to
find radius of circle

Al: correct radius
Al: correct eqn form




11b | On the x-axis, y= 0.
Wheny =0, (x-4)*+25=25
(x—4)2=0 M1:Suby=0
There is only one solution x = 4, Al
As the circle only intersect the x-axis at one point (4, 0), the (accept use of D = 0 to show one
x-axis is a tangent to the circle. pt of intersection)
llc | gradientofP» 77
_8-5 M1: find mpp.
T 8-4
=8
4
: D
Gradient of the tangent at D = —% BM1: grad of tangeat at
Let coordinates of R=(r,0) O
0- 4
——8 =—= M1: set up eqn to solve for the
;4—2 i _33 5 coordinates of R
r=14
Therefore, R(14, 0).
Area of triangle ODR = %(1 4)(8) = 56 units® Al




