Jurong Pioneer Junior College
H2 Mathematics
Preliminary Exam Paper 1 Solution
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From graph, 0<k <1
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Surface area, 1500 = 27r? + 27rh
h  1500—27r* _ 750 71"
2rr wr
2
Volume, V = zr? [MJ =750r — zr®
zr
. . odv )
At stationary point, ar =750-3zr° =0
r
37r’=750 r= ‘/@ or r=—|20 (NA since r > 0)
T T
dV : : .
a =—67r <0 (since r >0). Hence, V is maximum.
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Q5 ()@ | b | isperpendicular to the plane.
c

(i)(b) dis the perpendicular distance from the origin to the plane.

(ii)(2)
(U=Vv)x(u+v)=0
= (uxu)—(vxVv)—(vxu)+(uxv)=0
Since uxu=vxv=0 and —(vxu)=uxV,
we have2(uxv)=0.
Since uxv =0, u and v are parallel.

(ii)(b)|(u = V) x (u+V)|=2|uxVv|=2|ul|v|sin90" = 2



Q6(a) Since —2+3i isaroot,
(-2+3i)° +a(-2+3i)*-7(-2+3i)+b=0.
= 60-12i+a(-5-12i)+b =0

Comparing real parts, -5a+b=-60 ---------- (1)
Comparing imaginary parts, —12a =12
=a=-1

Sub into (1): b=-65

Method 1
Using GC, the other two roots are —2—3i and 5.

Method 2 (When use of calculator not allowed)
Since —2+3i is aroot, and the coefficients in the cubic equation are all real, —2—-3i is
another root. The last root is a real number ¢

2’ -2 -771-65=[z—(-2+3)][z—(-2-3)][z -]
= (2 +42+13)(z—c)
Comparing constant term, last root =c =5
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Area of triangle PQR= %(6)(2 +5) =21 units?
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(b)(ii)

@) 20v,,

(if)

(b)(i) P +2°+3° +

PP +3+5%+

=1/v.+14 = v

N+l

17v, +14
20

From GC, v, =4.495 (3 decimal places)
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= %n(Zn +1)(4n+1) —4{%n(n +1)(2n +l)}
= %n(Zn +1)(4n+1) —%n(n +1)(2n+1)
=%n(2n +1)((4n+1)-2(n+1))

=%n(2n +1)(2n-1)

J-1+cos4x

@)(i) j cos? 2x dx = dx

=5+lsin4x+c
2 8
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xe* 1 2xe*
d-t { e
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:1( 1 ) +C
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= Ve +2+C
(a)(iii)
dv
u= tan*(x? —=
w_ X
dx 1+x* 2

:—Ztan‘l(xz)—jx?z(lf);‘ljd
2 B 1 4 3
:XEtan l(xz)_zlerXx“ d
X (o2 L 4
=—tan™(x )—Zln(1+x )+C

(b) X =4c0s’ 6

% =-8sindcosd
do
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When x = 2, 4c0s° 60 =2
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When x =3, 4cos’ 6 =3
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A\\
x=3t2—4t+1 y=3t°- o
2 2 18
3X—6t 4=2(3-2)
d—¥=9t2—9t+2=(3t—1)(3t—2)
dy F-DH(3-2) 1(3t l)t#g
dx 2(3t-2) 2 3
. . . dy
(i) At the stationary point, ™ =0
X
Z(3t-1)=0
(=1
3
Whentzl,
3

2
3 2
yog( L) 9(LY ,o(1), 2 g
3 2\3 3) 18
Coordinates of Q [—%,3}

Equation of tangent is y =3

(iii)  Wheny=3, 3t3—gt2+2t+£=3
2 18

5 1
UsingGC, '=% O t=2(NA) (Rejectsinceitis ptQ)

Whent:§, X= 3( J 4(% —=—
6 6

-.coordinates of R is ( :31 3}



dy 1 3@_1 _3
dx 2 6 4

Equation of normal at R:

4 3
—-3=—| X+—
’ 3( LJ

4
=——X+2
Y 3

(iv)
Coordinates of N(O, 2).

R(-3/4, 3)
Q(-1/2, 3)

b N(0,2)

y

1 3 1
Area of AQRN = EU_Z_ (—E)D(|3— 2)

Ean

1 unit?
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Q10
(a)

Acute angle between L, and L,
1\ (-2

-1
=cos*




4 5
= C0S NN
=19.1°
(b)

4 1 4 -2

Suppose L, and L, intersect. Then |1 |+A| O |=|3 |+u| 1|.
0 -1 c 3

A+2u=0 ————- @

=2~ ()
A+3u=—C————— 3

Sub (2) into (1): 1 =4

Subinto (3): c=2

Since L, and L, do notintersect, c = 2.
(c)

Let B be the point (4, 1, 0) on L,.

Perpendicular distance from Ato L,

1 0 1
BAx| 0 21| 0
-1 c -1
_ AR
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-2) NJa+ct+4 1,
R R =,/E(c +8)

(d)

Perpendicular distance from Ato [/
1 4\ (1
OA¢ 0 340
1)) fe)\L)| |4+

TR %

. 1 [4+c|
Since ‘/5(c2+8)= 7

c’+8=c’+8c+16.
=c=-1
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Q11(i) (a) Yx
y=f(x)
y=0 o @ 0) > X
(0> _4)
x=2
(b) y
A
po L
£
)
0 2, 0) > X
x=1
N PR
(i) a—l,b—3

y=g() > y=g(3x) > y=g{3(x+§ﬂ=g(3x+1)

c:l, d=l
3 3
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. dx
12 (i) — =2x—kx?
Q12 (i) m
When x =8, %=0
dt

0=2(8) —k(8)?

64k =16
=1
4
2
X —ox- X (Shown)
dt 4
2
iy LKoo X 175
dt 4

= —%(x2—8x+7)
:—%[(x—4)2—42+7]
1 2
:—Z[(x—4) —9]
= —%[(x—4)2—32] where a =3 (shown)
1 2 2
(iii) a=—Z[(x—4) -3
j%dx=—ljl dt
(x—4)"-3 4

1 |x=8-3_ 1,
2) |(x-4)+3| 4

+C

Inﬂ=—§t+60
x-1 2
3 3
X;I _ ie—ipfec _ Ae_?, A= ie“
X_
Whent =0, x = 15:
B-7_ 0 o At
15-1
3
X-7_4.7
x-1 7
3 3
x-7=2e 2y e
7 7
3 3
x—ﬂe2x=7—ﬂe 2
7 7
4 3
X_7—*e 49— 4e 2
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(iv)

X (in thousands)
A

15

3
As t — o, eEt—>O X—>7
The number of fish will decrease and approach 7000 in the long run.



