2015 H2 Mathematics C2 Prelim Paper 1 Solutions

Qn | Solutions

1(a) | Letu=2x-1

I(x DV2x—1 dx =—I(U—Jr1— jx/a du

_J(— ——1j\/_du
:ZI(U—l)\/G du :ZJ.UZ_UZdu:Z|:€u2 _§u2:|+c

1(b) Usml_g MF15

|
|
P+Q=6x P-Q=2x |
2P =8x => P =4x I
|

Ism 3xsin xdx = -[_E (cos4x—cos 2x)dx

=_1{5|n4x_sm2x}+c:_sin4x+sin2x+c
2 4 2 4
2 f(x )=In(1—x)—|n(1+cosx), f(0)=—In2
sin X
f f'(0)=-1
) = 1-x 1+cosx ©
£(x) = -1 +(1+cosx)cosx—5|r12x(—5|nx)
(1- x) (1+cosx)
2 H
£7(x) = -1 , cosx+cos x+23|n X
(1- x) (1+cosx)
-1 1 1
f'(x) = + , F"(0)=—=
() (1—x)2 14 c0os X (0) 2
F(x) = -2 4 SInXx | f"'(0)=_2

(1-x)’  (L+cosx)’

| . X " I
|Lf(x)=f(0)+xf (0)+Ef (o) 51= (0)+. |

1—(—
In(mj=—ln J =In2—x+1x2—lx3+...
1+X 1+cos(-x) 4 3




Let FG=h andlet BC =h,.

. _ x> y?
Form equation of the ellipse: — + =1--(1
| P2 " 20007 @
Since the areas of ABCD and EFGH are equal:1000h, =1435h, --------- (2)
Substitute the point G(g hlj into (1):
7175  h?
+ =1 - 3
a’ 20007 ®)
Substitute the point C(g hzj into (1):
500>  h/?
+—===1 - 4
a’ 2000’ )
2 (1.435h)°
Substitute (2) into (4): 52? +( hl) =1 --(5)

20007
From (3) and (5): a° = 764806.25 = a =874.532 = MN =2a =1749.06 ~1749 mm

4(1)

sloped length :_i
sinéd

total area = (8—#}(3) +1(LJ(3) —24-9c0sec O+ cotd
sing 2\tand 2

4(ii)

A:24—9005ec9+%c0t<9

dA _ 9cot & cosecd —gcosec2 0
do 2

_9 2cosf-1
2 (sin<9)2
Let d—Azo, 2c0sd =1.
do

So, e:f )
3

A= 24—9cosec%+%cot% o 18, 9 24—% ~16.2 (3sf.)

V3 243
o |5

dA
dg

The maximum area is 16.2 m2_




5(1)

[/~

X=2
Since a line such as y =2 intersects the curve y=f(x) at 2 points, f is not one-to-
one. .. ' does not exist.

5(ii) | Largest possible domain for his [3,0).
5(iii y+2
(i) y:In(2—x)2—2:>x:Zie 2
X+2
Since x>3, h™:x—>2+e 2 ,xell,x>-2
5(iv) | hh™(x)=h"h(x)=x which is always valid since the inverse function exists.
Since domain of hh™ is domain of D,_, =[-2, ) and domain of h™*h is domain of
D, =[3, ). Thus the set of values is {xel] :x>3}.
6(i) | Ast—>—o0, x—>sint and y — —cost.
Using trigonometric identity sin’t+cos’t=1, the Cartesian equation of C is
x> +y®=1. Thus the shape of C is a circle with centre at the origin and with unit
length radius.
6(ii) o
X _ o4 cost , Y _ e ysint. - @ et +sint
dt dt dx e +cost
4
At P, gradient of normal is _e€+—c936’.
e’ +siné
. . e’ +cosé .
~. equation of normal is y—(e’ —cos@)=—-————(x—(e’ +sin@
a y ( ) e9+sin9( ( ))
e’ +cosé P p e’ +cosé p
=>y=————(X—|e"+sinf)|+(e" —Cc0SO) => y=——7—X+2¢
Y e9+sin0( ( )) ( ) Y e’ +sin@
6(iii) | Using equation of normal found in (i), point D is (0, 2e”).
E is a point on C.
From y=¢€'—cost ,when y=0, = e' =cost
By inspection, t=0. .. x=e¢"+sin0=1. Hence point E is (,0).
6(iv)

The mid-point of DE is (% e‘gj . Since x :% is a fixed value and

0>0 = y=e’>1 .. required locus is a half-line x:%, with y >1.




7(i) 0) (0) (0
OC=0B+BC=|0|+|3|=|3
h) (o) (h

7(ii) — . 20C+0B
By ratio theorem OP:@
0 0 0
1
=—|| 6 |[+|0]|=]|?2
3
2h h h

7(iii) | Select a suitable direction vector parallel to the plane such as BE = OE — OB
2h 0 2h

=| 3 |-|0]|=| 3
0) (h) (-h

Thus BEL(ai+bk)=0
2h)(a

= 3[]0(=0=
~h)\b

a 1
b 2
0\(1
Since C ison the plane, | 3 [] 0 [=2h
h)\2
1

=1 0|=2h=x+2z=2h
2

7(iv) 0 6
Giventhat h=3, OP=|2|, OF =| 0

Il
o

The equation of plane OPF is r{] 3

) 2 .
Shortest distance = = units.

Jo2 432422 i3




8(i)

dA

—:kA—4000:>I—dA jldt
dt kA — 4000
1 1
A2
k
LA 4000 o[, 4000] e
k Kk
4000

= A-—— = ge (Where a= iekc)
k

= A-ae"+ 52

Sub (t, A)=(0,60000):

60000 = o + 299 _ , — 60000 —@ e (1)
Sub (t, A) = (3,69500)
69500 = cre® + 2000 ___ ()

Sub (1) into (2):

69500 = (GOOOO—@j 3 @

k k
Using G.C., k ~0.1111343=0.111 (3s.f.)
Thus A= (60000—@) ‘+$

= A=24000e"" +36000 with & = 24000 (3s.f.) and 4 =36000 (3s.f.)

8(ii
(i Since A:nrz,d—A: 27r
dr
dr dA dA KkA- 4000 _ kzr? —4000
Thus —=—+—
dt dt dr  2zr 2rr
2
Sub r =200, g (0.1111343) z(200)" — 4000 ~7.93 (35f)
dt 27 (200)
8(iii) | Let the rate Mac needs to cut the weeds be N m” per month.
9A ~(0.1111343)A-n
0=(0.1111343)(69500)—n = n=7720 (3s.f)
8(v) ZA = 0 means that the rate which Mac needs to cut the weeds is equal to the rate the
t
weeds grow. Thus, the area covered in weeds is unchanged.
9(i)

2
Amount after 16 days = 1000><[%] =250 mg




9(ii)

Amount of 1-131 on Day 49

- [|:1000>< GT +1ooo} x (%)2 +1ooo] XGJZ +1000------(*)
=1000 :1+ % + (%)2 + (%)3}

=1000
1
4
(i) | g _ % —1333.33 <1334 mg
1-=
4
Amount of 1-131 will never exceed 1334 mg.
9(iv) | Amount of 1-125 on Day 121
2
:1000><6j =250 mg
I-131 is added on Day 17, ..., 113, = total 7 times
Amount of 1-131 on Day 121
7
1 (1Y 1Y 1 1_61)
=1000 1+—+[—j +---+(—] x==500 ——— |=666.626 mg
4 4 4 2 1- 1
4
Total amount of radioisotopes
= 250+666.626 =917 mg (nearest mg)
10_(3) It is not necessarily true because to conclude that i” is a root, the coefficients of the
(i) | equation must be real.
10_@ Sub w=i into z2—az?+2az—4i=0
i . . . . . :
(i) i®—ai’+2ai—4i=0 = -i+a+2ai—4i=0 = all+2i)=bi=>a=2+i
19.(_&) Let (bz2 +cz+d)(z—i) =0
(iii)

By inspection, b=1 d =4,

(22+cz+4)(z—i)=0

Compare Z terms:

4+2i-4
-

Thus z2+cz+4=0

:2i«/4—4(1)(4) :1+J—_12 14E
2 T2 T

:>z=1+\@i or z=1—\@i

—ic+4=2a =>C= =2

=17




10(b)

arg(z—2i)=%

:tangzy—_zzy:x+2Where y>2, X>0--------- Q)
X

From |z*-1+i|=2
= |x—iy—1+i|=2=|(x-1)-i(y-1)|=2
= (x-1)" +(y-1)" =4

Sub (1) into (2): X* —2X+1+ X +2X+1=4 =2x* =2 = x=+1
Since x >0, therefore X=1=z=x+iy=1+3i

11(a)
(i)
11(a) ¥
(if)
¥=0 D'( 1-0/
_____/' o]
11(a) Y]
(iii)
D'(-10)
A7(0.-1) ]
:,—/"7Z ————— ‘\*
11(b)
; Since x = =2 is the asymptote, (-2)’°-b=0=b =4
0 1 1 -8
Substitute the point (—4, ——] into G, —==— 8 L a-s.
4 4 16-4




11(b)

(ii)
-1,-1) i
X=-2
From G.C, we find the maximum point (-1,-1).
For increasing and concave downwards, the only range is -2<x <-1.
11(b A . 3 2_

Hb) | e long division to obtain 2X *2X ~14X+7 . o 6X+15
(iii) X2 —4 x2—4
6x+15 2x+5 -1

5X+2+——=0=> =—(5x+2
Thus x* —4 x*-4 3 ( )

Sketch the equation of the line y = %1(5x+ 2) onto the diagram to obtain number of

intersections = 3. Thus there are 3 distinct real roots to the equation.




