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il | At x=1, gradient = 6(In2+2)
y=6

Equation of tangent:
y—-6=6(In2+2)(x-1)
y=6x(In2+2)-6In2-6
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op - 20Q+OM
— 3 — M
OM =30P -20Q
=3(3a)-2(a+b)
=7a-2b
Sl | PQxOM =(a+b-3a)x(7a-2b)
=(b-2a)x(7a-2b)
=7bxa-2bxb-14axa+4axh
Since axa=bxb=0 and axb=-bxa,
PQxOM =3bxa
5iii PO« O —
PQxOM
=|OM x—PQ
PQ PQ|
PQ xOM
is the shortest distance from O to line PQ.
PQ




2019 H2 Maths Prelim Paper 1
Solution and Comments

Qn Solution Comments
6i 12 -3x )
Lety=——— = yX“ +(4y+3)x+(-by-12)=0
T ax—s5 yC Ay +3)x+(-5y-12)
When x is real = discriminant >0
= (4y+3)° —4y(-5y-12)>0
=16y° +24y +9+20y? +48y >0
=36y?+72y+9>0
= 36(y+1.8660)(y+0.13397)>0
+ - +
I I
-1.8660 -0.13397
y <-1.8660 ory >—0.13397
Rt = (—oo,—1.87]u[—0.134,oo)
Gii , y
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: : X2 +4x-5
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y=0 1 O ! X
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Giii o 12-3x
_(x—l)(x+5)
Stretch parallel to the y-axis with x-axis invariant with factor %:
y= 4-x
(x-1)(x+5)
Translate in the positive x-direction by 5 units:
4—(x-5 . 9-x
yo 4(x5)

(x-5-1)(x-5+5) 7T (x-6)(x)
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siny =In(1+x)
1 dy 1
\/1_y2 dx 1+x

dy 2
1 — =,/1-
( +X)dx y

7i

dy 2

1+ X)L = /1-

(+x)dx y
2

ﬂ+(1+x)d—y=— y (dy)

dx dx? -y

When x =0,y =0, ﬂzl, —=
dx dx? dx

y=0+x—ix2+...zx——x2
21 2

7ii

sinty =In(1+Xx)

y=sin(In(1+x))~ x—%x2

J'Sm(LXHX)) dx ~ J(l—%xj dx

X2

=x-—+C
4

J’O'Ssin(ln)((1+ X)) 4 {X‘XT:TS

0 0
=0.4375

8i

The sum of the numbers in the first row:

%[2a1 +7d]=58=> 4a, +14d =29 ------- (1)

The sum of the numbers in the third column:

a5, 8y7,9, ", 859 are in arithmetic progression with common
difference 8d.

A +ay; +ag+r+ s =%[2(a1 +2d)+7(8d)] =376

— a, +30d =47 - @)

ByGC,a;=2,d=15

8ii

sum to infinity =2:>1a ) &)
-r

Sum of the terms from the 4" term to 9" term:
ar® (l— I’6) 63
= )
1-r 256
Sub (1) into (2):
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2r® (1— r6) :—%

= 512r% -512r° =63
= 512r° -512r* —-63=0

From the GC, r =1.02(NA), —0.977 or —0.5 as —-1<r <1 for the
sum to infinity to exist.

9i

Coefficients of equation are real =b++/2i isalso a root.
z* —az—66=(z—b+\/2i)(z—b—\/2i)(z+k)

:[(z—b)z —(\/2i)2}(z+k)
:(z2 —2bz +b? +2)(z+k)
=2°+(-2b+k)z? +(b2+2—2bk)z+k(b2+2)
Comparing coefficients of z%, z and constant:
—-2b+k=0
(b°+2)-2kb=-a
k(b”+2)=-66
Solving the equations,
k=2b =2b(b*+2)=—66 =b=-3

Alternatively
Substitute z=b - 2i

(b-V2i) ~a(b—v2i)-66=0

b® + 307 (~2i) +3b(~2i) +(~V2i)’ ~ab+2ai-66=0
Comparing real and imaginary parts

b°-6b—ab-66 =0 -—(1)
-3V2b* +2V2+V2a =0 -—(2)
From (2): a=30*-2-—(3)
Substitute (3) into (1):
b® —6b—b(3b? ~2)-66=0

2b° +4b+66=0
b=-3

b=-3=a=25

W —3-V2i -3-V2i 7+6V2i
—_— X =
w*  —3+vV2i —-3-42i 11




2019 H2 Maths Prelim Paper 1
Solution and Comments

Qn

Solution

Comments

9ii

wisaroot =>w’—aw—-66=0 = aw+66=w’= aw? +66w=w"
w' = (reig)4 = rig4?)
.'.‘aw2 +66W‘=‘W4‘ =r*

arg(aw” +66w) = arg (r“ei(‘“’))

—7z<9<—37n = 4r <40 <31 =0<40+4rn <

-.arg(aw’ +66w) = 40 + 4z

10i

7 1
Equation of I, isgz[ OJ-FS[ 3J,SER
-2 -2

g

. line |, is perpendicular to normal vector of z.
. linel, is parallel to 7.

7) ( 4
0||-2|=28+0+2=30
2/

~(7,0,-2)is in 7.
Thus, |, isin 7.

10ii

LetA(7,0,-2).

__. (#6 7 -1
AM=|-5|—-| 0 |=|-5
1 -2 13
-1 1 -29
normal vector of plane =| -5 |x| 3 |=| 11
13) (-2 2

HG

Cartesian equation of the plane is —29x +11y + 2z = -207

10iii

Since N is a point on Iy,
7 1

ON=| 0 |+s| 3 |, forsomeseR
-2 -2




2019 H2 Maths Prelim Paper 1
Solution and Comments

Qn

Solution

Comments

(1
MN- 3 |=0
-2

7 1 6
0 |+s| 3 ||-|-5]|]
-2 -2 11

1 1 1
5 |[+s| 3 ||| 3 |=0

1 -13 -2
42+14s=0
s=-3

( 7-3 4
.o { 4 Mg]
—2-2(-3)) | 4

Alternatively,

el

MR
A3 f%][ 4
[63]14 )
fl i
T
%)

=44.2 unit?

N |-

\10iv

Let 0 be the angle between the normal of zand Io.

-3k




2019 H2 Maths Prelim Paper 1
Solution and Comments

Qn

Solution

Comments

EliEl

4. =2

7)) 7
V69421 6921
6 =79.403°

cosf =

Acute angle between 7 and |> = 90°-79.403°=10.6°

11i

2

2 A i
Given the curve X—2+ Y _, Q y _P(acos6,bsing)
a =

b?

(acos@)” (bsing)’ / =

LHS =

a.2 + b2 DT -
=c0s*0+sin’ 0
=1=RHS

P(acos, bsind) lies on the curve.

Qis (—acos®, bsing). [by symmetry in the y-axis]

11ii

V = cylinder + 2 identical cones
= (bsin 0)2 (2acosd)+ 2*%n(bsin 9)2 (a—acosd)

=%7rb2 sin? 0 (3acosd +a—acoso)

zénabzsinZG(ZCOSQ +1)

-k :Eab2
3

11iii

At 0 =6,
v,

do

dv 2 2 - 2 - -

a0 :gnab [sm 6(-2sin0)+(2cos6 +1)(23|n00039)] =0

sin@(—2sin® 0+ 2cos 0 +4cos’ 0) =0
sind=0 or —2(1-cos*0)+2cosf+4cos*0 =0

(NAsince 0<9<%)

6c0s’@+2c0s0—2=0
3c0s’ @ +cos@—-1=0 (shown)

cos 0 = 0.43425, — 0.76759(NA 0<6< %j

=0, =11216~1.12

3—\é :gﬂab2 [—Zsin3 0 +(2cos6 +1)sin 29]
320\/2 =§7rab2 [ -65in”0cos0 +(~2sin0)sin 26

+2€0520(2¢0s6 +1) |
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When 6, =1.1216, 3—2/2 =-3.907rab’

Since a and b are positive, % <0

Hence, 6, gives a maximum value of V.

11liv

Volume=nj:COS[ Jyz dx

z
6

a 2
=nJJ§ bz(l—x—zj dx

QD

b {[a_ij_(ﬁa_fﬂfﬁj}
3a’ 2 24a’
2 33

:nabz(g—T](or 0.01717rab2)

12i

dv

2
o —10-0.001v2 = 10000 v~

1000

:J L 2c|v=J L gt
10000—v2 1000
1, [100+v[_t

= =——+d
200 |100-v| 1000
100 +v
In
‘100—v

‘100+v

L
5
t
5

=
100-v

100+v
-

100—v
t=0,v=0=>D=1

100+v : :
=e5=100+v=e5(100-v)=v
100 -v

o~

=De

o~

e~ -1

v=100 (shown)

(S

e°+1

t
es +1J=1006 > -100

12ii

Method 1:

(SN

~11_100|1- 2

+1 e

v=100| £

(S
o~

e +1
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When t — oo,

—0, v—>100 ..v,=100

(SN
'_\

e’ +1

Method 2:
t _t
e{l—e 5]
v=100| £ =1 |-100 —

t
+1 e5(1+e 5]

t
When t 5w, e 5 >0, v—>100 ..v,=100

o~

(S

e

Method 3:

When t — o, —0, v>100 ..v, =100

T
es+1
t
— 5
L5100 &
es5+1 es

v—100 ..v,=100

o~

v=100] &

(S

12iii

dv_dvx
dt dx dt
dv

=10-0.001v* =—(v)
dx

v e J 1000v
10-0.001v? 10000 — v

:jldx=J

= —SOOJ';ZVZdv =X+C
10000 —v

:ln\loooo-v2\=-5%0+c'

- \10000 -V \ _ pe 50

=10000—v? = Be 500

X =0,v=0=> B =10000
X

10000 —v? =10000e 500

X
v? =10000—10000e 500

X

v>0 =v=100V1—¢e 50 (shown)

12iv

When t =5 v = 100(9—_1j ~46.2117
e+1

When v = 46.2117,46.2117 =100\V1—e 50

~.x=120.11
The required distance is 120.11 m.
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