2022 PRELIM 4ESN AM P1 Marking Scheme

Q Solution

Remarks

1 Solve the following simult equations,
y=2x=3 (1)

Liy=10--(2)

x

(1): y=2x+3, Sub (1) into (2),

(2):
2x+3

x
2x+3+2x* +3x=10x
2x}=-5x+3=0
(2x—3)(x—1)=0

+2x+3=10

Jc--é or x=1

2
Sub x=1into (1), y=5
Sub x=%into(l),y=6

Answer: A(1,5) and B(%,s).

M1 Sub method used from linear
to non-linear eqn

M1: Attempt to solve quadratic
eqn

Al: cormrect x values

Al: Final ans in coordinate form

2a | 6 lies in 2™ quadrant. Bl
bi 1 Bl
cosecf =——
sind@
-1
k
bii R k MI: Apply Pythagoras theorem to
T derive adjacent side in terms of k.
l M1: Apply tang = 222
k 4

Al: Correct final ans using ASTC.




’——_//,
3 vy _ x_ M 1: find derivative
@ - '
- el: —l
o~
fj;‘-)-(—iﬂ) M1: manipulate the expression to

e.\

We have e* >0 and " +1>1> 0 for all real values of x.
At the interval x<0,

et <e’ =1

e -1<0

dy

Since - <0 at the interval x< 0, y is a decreasing function.

a suitable form

M1: make an argument with
e >0

Al: Conclusion from a reasonable
argument

However, r= %Q is not an Integer,

So there is no term independent of x.

4a
b+5 . 2-45 - (b % ‘/5)(2 _ ‘E) M 1: Rationalising the denominator
2+45 2-45 2’ -5
=5-2b+(b-2)V/5
(b-2V5 M1: simplify the expression
=a-35
ho2=-3 M1: Deduce the values of
e unknowns from coeff of rational
=-1 and irrational terms.
na=5-2(-1)=7
Al
4 | Volume of cylinder = (2 B+ Jg)(-; J2- Jg) M1: Apply distributive law of
multiplication over
=2 (J’j +2 ) (7 2-3 ) addition/subtraction
=2(7Jg—3+14—«/3) M1: simplify surds
=22+12J6 Al
Sai 10Y ,,, Bl1, Bl
. 7 power of x is 20—3r. ,
5aii | For term independent of x, let 20-3r=0,

M1: deduce power of x =0 for
term indep of x

Al: correct conclusion stating
value of » found is not an integer.




10
: . y»
5b/f;:r?’ term in (.r‘+—J ,

X
20-3r=2
r=6

X

U
CoefTicient of x*term in (x’ +—‘) +(a+x)'is

10) (5) ,
(6}{2)0 =-60
210+104® =-60

a'=-27
a=-3

MI

Ml

Al

6a || +2)+1 -2)=log, (2x-1 M1 correct use of product and

o (x ) 08, (x ) e ( i ) quotient law of log

log, (x+2)(x~2)=log, (2x-1)

x*-4=2x-1

x*=2x-3=0 M1: deduce quad eqn

(x=3)(x+1)=0

x=3 or x=-1(N.A) Al

2 : t f power law of

6b | jog, 2°= (log, x)’ ?:gl ComRet vas ot

2log, 2 = (log, x)*

2. 2=(log, ) M1: Correct use of change of base
2 (log, x)’ law of log
log, x
log,x)’ =2
(Tog, ) M1: Convert log form to expo
log, x=32 form
_ 947

we Al

x=2.39
7 h M1: convert angle of elevation

6= 1000 into trigo ratio
h=1000tan @

ah_ 1000sec? 8
do

n
At =—,
6

dh dh do

a a0 d
- IOOch'(%)x0.00J
=4m/s

M1: Diff A in terms of @
MI: Apply chain rule for rate of
change

M1: Correct substitution to derive
ans

Al




8a

By long division,
4x*+5 - 2x+7
2x* - x-1 (2x+1)(x-1)
2x+7 - A + B
(2x+1)(x=1) 2x+1 x-I
2x+7=A(x=1)+B(2x+1)
Using substitution method or comparing coefficient method,
A=-4 and B=3

2
Ans: 4;\’ +5 =2+ 2 - 4
2w-x=1  (x-1) (2x+1)

M1: Attempt to make mixed

fraction _
Al: Correct mixed fraction

M1: Correct partial fraction form

M1 suitable method to find
unknowns

Al

8b

J 4x’+5
2x*—x-1
3 4
=[2 -
P ma
=2x+3ln(x—-l)—2]n(2x+1)+c,wherecisaconstant.

B1B1B1: for each correct term
integrated.

9a

V =ae"
InV=Fk+lna

¥ w7
i e r.n—""' I
gy e S FA &
_I»-""?.‘h 4
|

M1: apply log on both sides of eqn

M1: provide table of values for
straight line graph

G1: correct plotting of points
G1: suitable line of best fit drawn




9% . 9.8-8.
gradient =k = 5 01 I:_Al: Use two points on line dmwnj
oA or gradient
Ina=8.1

a=¢"" =3294.468 or 3290 (3s.f)

Al: correct k value (accept 0.15 -
0.19)

B1: correct a value deduced from
graph,

9¢c From the graph, at =10, InV =9.8, MI: use graph to read off Y value
Value of one cryptocurrency in 2022 when x =10
- 89.8
=$18034 W
10a | Let the midpoint of 4B be M.
Coordinates of M = (4, 3). M1
Gradient of 4B = ?:—19 =-2 M1
. . . 1 Ml
Gradient of the perpendicular bisector = 3
Equation of the perpendicular bisector is
1
-3=—(x—4
y=3 5 (x ) N
1
y=—x+1
2
1% Sub y =0 into y=lx+1 ,X==2.
2 M1: length of line formula
The coordinates of D are (-2,0).
: ; its (3s.f.
Length of CD = ‘/(;__(_2))2 +6" = 62 units Al (accept 8.49 units (3s.f.)
10c | Area of the quadrilateral ABCD

__1_‘-2 4 7 1—2‘
20 -6-39 0
=-]2-[12-12+63—(-42—3—18)]

= 63units?

Ml

Al




lla
d X
o ]
ax (3x+1)2

. ~2!-(3Jc+1)'2l [6x+2-3x]

M1: quotient rule

M1: Correct di fferentiation of

1
(3x+ 1)2 on the numerator

(3x+1)
_ 3x+2 M1: simplify fraction
o3
2(3x+1): Al
Hb Since
da X . 3x+2 3 x b1
A A e vty B 3 39 M1: Apply int st f
dx (3x+1)z 2(3x+2): 2 (3x+2): (3x+2)2 diff PRV TRERR a5 feverse o
H)
X 35 x s 1
— | == dx + dx - :
| 2.,‘" 3 0 3 M1: Split into two intee Is on
(Bx+1)7 | (3x+1)2 (3x+1)2 RHS era
(2—0);-3 f = de+| —— 2 : MI: correct calculation of at least
3 :
) 2 ) 3(3x+1)2 | ! integral,
_3-05 X dezé_(_%_;..%)
2Py 41603
5 x 1
P rae
3 Al
0(3x+l)2 2




. J 3
a sSin” X—CoSs
’z/rL'I;S: gE AP X

sinx—cosx

. - bl .
_ (sin x—cos x)(sin® x +sin x cos x + cos? x)
(sinx—cosx)
- . 1 .
=5in" x+sin xcos x +cos® x

=1+-1£sin2x=RHS

MI: apply diff of cube ident:
correctly Meatity

MI: use sin® x+cos? x =1

M1: sin2x=2sinxcosx

derivative test is inconclusive.

Using first derivative test,

2 ¥ 3 3 3 3 3
4 4 4

) + + 0 +

- - 0

N |37

Al
12b =
Hence, solving R =E, 0° < 2x < 360°
3 HSE00 M1: Find basic angle
) 2
s 2¥=r% M1: ASTC to deduce quadrants
that 2x lie in
Basic angle =41.810° )
M1: correct two roots found using
2x lies in the 3™ and 4™ quadrant. basic angle
- 2x=180°+41.810°, 360°—41.810° Al correst x yalue
x=110.9°, 159.1° (1d.p.)
: 2 M1: Use product rule
138 1 & _ y.3(x-3) +(x-3) F
" Al
=(x-3) (4x-3)
Let é}—’ =VU, dy
dx‘ M1: Let 24 _ 0 to find stationary
(x-3)" (4x-3)=0 o dx
3 points.
x=3 or x=—
4 Al: correct x values
. 3
Sub x=3 into y=x(x-3), y=0
Sub x = 3 into y=x (x-3)’, y=-8.54 (3s.£) A1l: correct coordinates of
4 : : stationary points.
The coordinates of stationary points are (3,0) and
(—3-,—8.54) .
4
13b | Note to teachers: (3,0) is a point of inflexion so second

M1: Use first derivative test.

No credit for second derivative
test




. (3,0) is a point of inflexion and (3—.—8.54) is a minimum

point.

A1Al: correct nature for each
stationary point

13¢

No, Ashley is wrong. Let y =x*,
2 )
Then (0,0) is a minimum point but %A—: =12x'=0at x=0,

Hence, the second derivative test is inconclusive since two

different curves produce different types of stationary points
2

d’y
—=0.

when

M1: Use of counter eg. to justify
statement is incorrect.

*Not enough to just state
2 ]

inconclusive when —5=0
dx

Al: deduce conclusion by
comparing to the results of 13(b).




