2022 4E5N AM Prelim P1 Mark Scheme

Qn Solutions Remarks

la nx? —4x+n<3
nx?—4x+n-3<0

For no real roots, D <0

(—4)" - 4(n)(n—-3) <0
16-4n°+12n<0
4n®-12n-16>0

n>-3n-4>0
(n-4)(n+1)>0

Wy /&
1

n<-1orn>4

v

Since n<0, ..n<-1
1b x(2x-1)>3 and X2 <4
2x°—x-3>0 x2—-4<0
(2x—3)(x+1)20 (x+2)(x—2)<0
Xx<-1 or ng —2<x<?2
0
. T .,
« I ! ! — >
-2 -1 0 15 2
o— — o

The final solution range are -2<x<-1orl15<x<2.
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Qn

Solutions

Remarks

For increasing functions, j—y >0
X

e (3x-1) g

X2

Since e¥* >0 and x* >0,

3x-1>0

1
X>=
3

0

2X = =3y ------- Equation 1

8"+ (v2)* =16v2

2% 222 =2%x2?

Substitute Eqn 1 into Eqgn 2:
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Qn Solutions

Remarks

X 1
—2X)——=4—
( )2 5

4i LHS

=Sin X +Ssin(2x + X)

=SiNn X+ SIN 2X COS X + C0S 2XSiNn X

=sin X+ 2sin x cos x(cos X) +sin x(2cos” x —1)

=5in X+ 25in Xcos% X +2sin X cos® X —sin x
= 4sin X cos’ X
=RHS

4ii sin3x =-2sin X
4sin xcos* X —sin x = —2sin X
4sin xcos® X —sin X+ 2sin x =0
4sin xcos’ X +sinx=0
sinx(4cos”® x+1)=0

Sx=0,7

sinx=0  or coszx=—% (NA)

Alternative:
sinx(4sin>x-5)=0

sinx=0 or sin®x :% (rejected)
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Qn Solutions

Remarks

! iIn(2x+cos X)
dx

= [;j(Z—sin X)
2X+COoS X

_ 2-sinX
2X+C0s X

5ii
4-2sinX
2X+C0S X

dx

O N 0 [N

22—
sin x
=2] S ox
. 2x+cosx
6

=2/ In(2x + cos x)

T

=2|In(7 + cosz) —In (£+ COSZJ
| 2 3 6

=2|In il
LRE]
L 2
67
=2In
27r+3\/§
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Qn Solutions Remarks
o 23 10 _5x 123
X
2x> —10 =5x* + 23x
2x® —5x*-23x-10=0
Let f(x) = 2x* —5x* —23x -10.
f(-2)=2(-2)’ ~5(-2)" ~23(~2)~10=0
By Factor Theorem, (x +2) is a factor.
(x+2)(ax® +bx+c) = 2x* —~5x* —23x - 10
By comparison,
a=2
2c=-10
c=-5
2a+b=-5
4+b=-5
b=-9
2x* —5x*-23x-10=0
(x+2)(2x* —9x-5) =0
(x+2)(2x+1)(x-5)=0
X= —2,—3,5
2
6ii

2(y—1)3 —5(y—1)2 —-23y+13=0
2(y-1)’ -5(y-1)" ~23(y-1)-10=0

Sincey -1=x,
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Qn Solutions

Remarks

7ai | Maximum value of y =4
Minimum value of y=-2

C=4+—(_2)=1

7aii a=-3

7b

NZ m 3% 2m 511/2 3m

. ‘ | (7. -3) v (3m, —3)

7c There are 5 solutions
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Qn Solutions Remarks
8i 8 Y
_ [ =P
Tr+1 _[rj (Xz)8 (7)
8
— [ j(_ p)r X16—8r
r
For term independent of X,
16-8r=0
r=2
T, =7
8 2
_ :7
@( p)
28p° =7
p=20.5

p=0.5 (—Vve rejected)

8il | For constant term, there is a X term in the expansion of

o)
x® )

16-8r=-8
r=3

1 8
The constant term in (1+ xs)(x2 ——GJ
2X
=1(7)+x° (—7x’8)
=0
.. There is no constant term.
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See graph behind

9ii Gradient
y1 - yz

- X =X
=0.0374 to 0.0453

F =km"
lgF =(lgm)v+Igk

Igm =0.0374 to 0.0453
m=1.09to1.11

lgk =1.69t0 1.71
k=48.91051.3

F =(48.9)(1.09)"

9iii | Since 1g100=2,

V =7.1m/s from the graph

Qn Solutions Remarks
v 1 2 3 4 5
IgF 1.74 1.78 1.82 1.86 191

10i | Equation of AC is
y—30=7(x—-4)
y=7X+2
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Qn Solutions

Remarks

10ii | From equation of AC, A(0,2) and D(0,27)

Diagonals of Kite are perpendicular.

) 1
.o mBD = —7
Equation of BD is
1
=—=X+27
y 7

Solve AC and BD simultaneously:

7x+2=—%x+27

49x +14 =—-x+189

50x =175
x=31
2
When x:SE, y=7(3£j+2=26l
2 2 2
.~.M(31,261j
2 2

10iii | M is the midpoint of BD.
Let B(x,y)

(311261j:(0+x127+yj
2 2 2 2

x:S%x2:7 and y=(26%><2)—27=26

- B(7,26)

10iv Because both triangles share the same height CM,

BD 1

BE 4
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3 [—2 -2 -4+ 2)
2 2
~(-2-1)
As the perpendicular bisector of a chord passes
through centre of a circle, the y-coordinate of its

centre =-1

y=4

radius \

v

Radius of the circle = 4—(—1) =5

Let centre of circle be (x, —1).

10

Qn Solutions Remarks
D 1 unit
1
4
28 E
Xe =7x5=35
Ve =27—(1+4)=22
- E(35,22)

11i | Midpoint of chord joining the two given points
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Qn

Solutions

Remarks

11ii

(—2-x)" +(-4+1)" =5°
4+4X+x*+9=25
X +4x-12=0
(x—2)(x+6)=0
x=2 (reject) or X=-6

Centre of C, (-6,-1)

Centre of reflected circle (-6, 3)
Radius of reflected circle = 5 units

(x+6)"+(y—-3)" =25

11iii

x> —4x+y*-8y-16=0
(x=2)"+(y-4)" -4-16-16=0
(x=2)"+(y-4)" =6

Centre of C, (2,4) and the Radius of C, =6

Distance between the centres of the two circles

= J(2+6) +(4+1)°

=89

Since the distance is < the sum of the radii of the two

circles i.e. /89 <5+6, the two circles intersect each
other.

12i

3x+21 =120

I=60—§x
2

Let the height of equilateral be h

11
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Qn Solutions Remarks
005300:D
X
h = xcos 30°
hzﬁx
2
Alternative Method
1 \/§ 3 1, o 3
A==x(X)x (-2 x) + x(60 - x A ==x°sin60°+ x(60 — —x)
5% ()% () + X(80-2x) Zf 5
3 3
=(§)x2+60x—§x2 :Tx2+60x—5x2
_ V3-6)
=(\/§4 6})(24_60)( :L 4 X + 60X
12ii _
d—A:(Z) 36 X+ 60
dx 4
:(JE_GJX+60
2
For stationary value, 3—A =0
X
(JE_GJX+60=O
2
40(+/3+6)
X=———=0r 28.1cm (3s.f)
2 2
d°A = V3-6 <0 Calculation of —- and
dx? 2 X

Therefore the x value gives the maximum area
possible.

correct conclusion when
verifying A is indeed
maximum

12
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