Secondary 4E Prelims 2021 Add Math Paper 1 (Solution)

Solution

Remarks

Q.
1(3i)

(i)

J(p—8) +(12-11)° = /(8-0)" +(11-2)?
(p-8)° +1=145

(p-8)° =144

p-8=12 or -12

p=20 or —4 (reject)

OR
p>—16p+64+1-145=0
p?-16p—80=0
(p-20)(p+4)=0
p=20 or —4 (reject)

Gradient of EF = E = 1
20-0 2

Gradient of perp. bisector = -2

y=-2X+C

Subst (8, 11) into equation,
11=-2(8)+c

c=27

Equation of bisector is y =-2x+27

OR

Midpoint = (0+20,2+12

jz(lO,?)

Gradient of perp. bisector = H-7 =-2
8-10

y=-2X+C

Subst (10, 7) [or (8, 11)] into equation,
7=-2(10)+c

c=27

Equation of bisector is y =—-2x+ 27
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For each graph, B2 (-1 mark for incorrect interval (x-axis)
—1 mark for incorrect min/max (y-axis)

—1 mark for incorrect graph shape )

(i) 3c0s2x+sinix=1  for —2n<x<2n
1
3c0s2x=1-sin—x
Number of solution is 2x4 = 8 B1
3(i 4 4
® (1- ax)4 =(* +(1j(1)3 (—ax) + Jr(zj(l)2 (—ax)® +... M1
=1—4ax+6a’x’ +...
Comparing coeff. of x,
—4a=-12 M1
a=3 (shown) Al
OR
4 —r r 4 —r ryr
Ta={ o o <[ carx
Let x"=x
4 4-1 1
L (1) (-a) =-12 M1
—4a=-12
a=3 (shown) Al




(i)

(1-3x)" =1-4(3x+6(3)*X* +...

=1-12x+54x" +... M1
@x+D(1-ax)* = (2x+D)(1-12x+54%° +...)
Coefficient of x* = (2)(-12) + (1)(54) M1
=30 Al
4(i) x* -3
f(x)=
) X’ +5
2 _ 2
£1(x) = (x +5)(2x2) (x2 3)(2x) M1
(x*+5)
_(2x)(x* +5-x*+3)
(x* +5)?
_ 16x M1
(x* +5)?
Given that x>0
16x >0 M1
16x
—— >0
(x> +5)°
Since, f'(x) >0, fisan increasing function. Al
() | dy  16x
dx (x*+5)?
Atx=1,
dy 161 _4
dx (1°+5?% 9
dx _dx_ dy
dt dy dt
%:gx0.220.45 units/s M1, Al
d 4
5(i) P = 3.75¢M
5.79 = 3.75 ek0
e = 579 M1
3.75
k= .n(ﬂJ+ 20
3.75
=0.0217188 M1




When t =30

P=375 e0.0217188 (30) M1
=7.19
population = 7.19 million Al
(i) | 10=3.75¢00o7Est
e0.0217188t - ﬂ
3.75
= .n(£]+ 0.0217188 M1
3.75
=45.16 years
the year = 2045 (Note: no need to round up) Al
6(i) d’y 18
dx*  (x-2)°
dy -3
—=|18(x-2) " dx
- =[18(x-2)
18(x—2) _
:(—)+c :—9(x—2)2+c M1
-2(1)
Given d_y:2 and x=5,
dx
2=-9(5-2)"+c > c=3 M1
ﬂ:—g(x—z)‘2 +3
dx
y :J'[—9(x—2)72+3] dx
-9(x-2)" _
_ O 2) " aiie —9(x-2)" +3x+c M1
-1(2)
Given x=5and y =20,
20=9(5-2)" +3(5)+c > c=2
Equation of the curve is y = 9(x—2)71 +3X+2 Al
(i)

ﬂz—g(s—z)ﬁs:z
dx

Gradient of normal = —E

M1




y——1x+c
2

1

20=——=(5)+c
2( )
c=221
2
: : 1 1
Equatmnofthenormallsy=—§x+22E Al
7(i
® 3%—6x+5:3(ﬁ—2x+gjtx 3@@—2@+5
= 3{(x—1)2 — (@)’ %} or 3[(x-1)'-@° |+5 M1
= 3(x-1)" +2 Al
—X*—4x-3 = —(x*+4x+3) or —(x*+4x)-3
= [ (x+2)" (2" +3] or [ (x+2)' - (2?]-3 M1
= —(x+2)" +1 Al
(i) | 3x*—6x+5 = 3(x-1)" +2
Graph is curving upwards,
with the turning point at (1, 2) M1
—x?—4x-3 = —(x+2) +1
Graph is curving downwards,
with the turning point at (-2, 1) M1
y=3—_,t-—63l:\"5
Hence, as seen from the diagram, they will not intersect. Al

OR

The y-coordinate of the minimum value of 3x* —6x+5 is larger

than the maximum value of —x? —4x—3.




8(i)

(i)

sin 75° =sin(30° + 45°)

=5in 30°cos 45° +cos30°sin 45°

_1 N2 3 V2
2 2 2 2
:\/EJM/E (shown)
4
1 4
cosec75° = =
sin75° 2 +46
s x(4Z-6)
_ﬁ+x@x(«/§—x/5)
42-46
2-6
=—J2+.6
cosec’75° = (—\/5 +/6 )2
=2-12-\12+6
=8-244x3
=8-443
OR
cosec75° = L 4

Sin75°  2++6

2
4
cosec’75° =
[ﬁ ++/6 j

16

- 2+\/E+\/E+6

16

:8+2\/m
1 e
_8+4\/§x(8—4\/§)
16(8-4@)
~ 64-16(3)

=8-43

M1 (for

M1

Al

sin 75° )

M1

Al

M1

Al

M1

M1

M1, M1

Al




9(i)

(i)

(iii)

2(3x)+3y =36
3y =36—-6x
y=12-2x

Vv :%(x)(x)sin 60°x y

1(ﬁ

> 7J(lz—zx)

{?J(axz -x°)

V =33x2 —§x3

d—\/:6\/§x—ﬁx2
dx 2

Let d—V =0
dx

\@x(G—ng=O

x=0 (reject) or X=4

B3

V =33(4)’ —73(4)3 =163 or27.7cm?

av 6+/3 —3/3x

v
When x=4

3_2\’ 6/3 —3v/3(4) = —6+/3 (or —10.4)

X2

Since z—zvz <0,V =27.7 cm? is a maximum value.
X

M1

Al

M1

Al

M1

M1

Al

Al

10(i)

f(x) =2x* —10x* +ax+b

Let x=-1

Remainder = 2(—1)3 —10(—1)2 +a(-1)+b
3=-12-a+b

—-a+b=15 --(1)

M1




Let x=2
Remainder = 2(2)3 —10(2)2 +a(2)+b

(i)

Since triangle ADB is simi
AC AD

AD AB

AC x AB = AD?

triangle ACD

—-3=-24+2a+b M1
2a+b=21 --(2)
Solving the simultaneous equations,
a=2 and b=17 Al Al
(i) | f(x)-3=0
2x* —10x* +(2)x+(17)-3=0
2x° —10x* +2x+14=0
Let x=-1
Remainder = 2(-1)° —10(-1)" +2(-1)+14=0
Hence, (X+1) is a factor M1
Using long division or comparing coefficient,
2x% —10x° + 2x+14 = (x+1)(2x* —12x +14) M1
2x* —10x° +2x+14=0
(x+1)(2x* -12x+14) =0
x=-1 or 2x*—12x+14=0 Al
12+,/(-12)" - 4(2)(14
_122(-12)'-4(2)14)
2(2)
L _l2+y32
4
+

X = % =3+42 Al

Angle A is common
DB = ZACD (Alternate segment theorem) M1

Henctwggngle ADB is similar to triangle ACD (AA) Al




Given that AD = 2AB

AC x AB = (2AB)’ M1
Al
(i)
M1
/DEC = ZDOF (corresponding angles)
/DEC = ZCDG (alternate segment theorem)
Hence, angle CDG = angle DOF (shown)
12(i
M LHS =secx — COS_ X
1+sinx
_ 1 cosx
cosx 1+sinx
_ 1(1+sinx) cos x(cos x) M1
oS X(1+sinx) 1+sinx(cosx)
_sinx+(1—cos’ X)
cos x(1+sin x)
i .,
__sin X+SII’T X M1
cos x(1+sinx)
sinx(1+sinx)
_ _ M1
cos x(1+sin x)
=tan X = RHS (proved) Al
(ii) S~ COSX  cotx
1+sin X 3
tan x = !
3tan x
tan® x = 1
3
tanx=i\/g (Q1, Q2, Q3, Q4) M1
Acute angle of x = tan™ == Al




COS X

=Sec X — - (1
(iii) y 1+sinx @
cot X
=—— —(2
y 3 2
Subst (1) into (2),
COS X cot x
Sec X — =
1+sinx 3
tan X = —
3tan x
tan? x = — M1
3
-1 .
tanx =+ /? (no solution)
Hence, there is no intersection between the 2 curves. Al
13(i) Letv=0
2t? —5t+2=0 M1
@t-H(t-2)=0
t= 1 or t=2 Al
2
dv
G a=—=4t-5 M1
(i1 dt
Let a < 0 (decelerating)
4t-5<0 M1
t <% seconds Al
5
Hence, 0<t<—
4
(iii) s=Jv dt=I(2t2—5t+2)dt
3 2
= Zi—5L+ 2t+c M1
3
Whent=0,s=0,
3 2
0:@—ﬂ+2(0)+c 2> c=0
3 2
2t° b5t Al

Hence, S=———+2t
3 2




(iv) |Whent=0,s=0
When,t:l : 323(1)3_5(1)2+2(1):E M1
2 320 272 2" 24
2 5 2
Whent=2, s==(2)*-=(2)?+2(2)=-=
@ =@ 2=
2 5 3
When t=3,s==(3)°->(3)* +2(3) ==
S@° @ +23)=7
[ J' ] .
2 11 3
_z 0 11 3
3 24 2
Total distance travelled d:E+(E+E)+(§+E) M1
24 24 37 2 3
~33m Al
4




