2016 AM 4E Prelim Paper 1 Marking Scheme

Solutions:

—-0.005
1 | m=mye "

*0.8m, = mye """

0 8 — 670.0051
—-0.005¢=1n 0.8
. In0.8

- —44.6
~0.005

2 | fix)=2x—x}) ¢
£(x)=2x—x%) e’ +¢e' (2 - 2x)
=Q2x—x*+2-2x)e"

=e'2-x)

For decreasing function, f*(x) <0
2 -x%)<0

since >0, (2-x%)<0 /
> V2-xH2+x)<0 " é
. &
x<—2, x>2 N\

(i) |For curve completely below x-axis, Q
Cocffofx2<0,9p+lg§,gx @@

Qﬂ@

(i) |y+2¢-5=0.
y=5-2x
gradient = -2 when x = 1
20+ (1) +2=-2
2p+2=-4
p=-3

3 %:2(p+1)x+2 \\/)
y=@+DhHx*+2x+c ;%
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Solutions:

4 | y=In(3-2x)
(i) | Fory=0, In(3-2x)=0
3-2x=12x=1
L A=(1,0)
Forx=0, y=In(3—-0) =In3(or 1.10)
- B=(0,1n3)
For y to be defined, (3 —2x) >0
S>x<3
2
The line x = L is the asymptote of the graph and hence the graph will never meet the
2
line.
ya i
_|In3 i /
| @
AL
1 \ 1.5 x
! " - /‘\<<
5 | sin*x — cos*x M AN
(i) | = (sin® x—cos’ x)(sin” x + cog™X) b @
=—(cos” x —sin’ x)(1) @7
=— cos 2x. @
(ii) | Lety = sin*x — cos*x 1—cos2 @
(@) | .. rangeis 0<y<2.
(b) | Amplitude = 1

Period = 180° or

KiasuExamPaper.com

1303



Solutions:

6
A
| "
1 »
/ X
-1
x—2=4x -1
() | x—1=4/x
(x=1)7=x
x?=3x+1=0
= 3437 4
2
_ 3+45 //
2 'f¢ /
When x= 3_\/§,x71¢«/; \a
2
x = 3+\/§ (shown)
2 %
= @)
N E IS
7 VA \> \g
()
:
A\ ﬂ@§
-2 \/@J‘b
i) | [r* -4 =-3x
x*—4=3x or x’—4=-3x
x*=3x-4=0 X +3x-4=0

(iii)

(x-d)(x+1)=0 (x+4)(x-1)=0

x=4orx=-1 x=—4orx=1
(rej) (rej)

Since ‘xz _4‘20 S.ox=-lor—4

0<k<4
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Solutions:

8 | ZCDE = ZCAD (alt seg Thm)
(@) = LCAB (EA bisects£BAD)
(shown)
(ii) | LCED =£DEA (common angle)
ZCDE = ZDAE (alt seg Thm)
.. A CDE is similar to A DAE
Gib) | c& _pE
DE AE
.. CE x AE = DE?* (shown)
(iv) | ZCBD =/CAD (/s in same segment)
= ZCAB (EA bisectsZBAD)
= ZCDB(/s in same segment) /
.. A BCD is isos (same base angles) /
wf /
Hence BC = CD. (shown)
N 1
9 1-2cot’ A= 'SA \)
a) sin
1 —2(*cosec 2 A — 1) = *5 cosec A %
2cosec 2 A +3 =5 cosec A @
2cosec > A — Scosec A +3 =
(i) | 2cosec?20 — 5 cosec
(2cosec 20 — 1)(
cosec 20 =0.5 or d¢gseg 20 =
sin 20 =2 or sin 20 =
*(no solution) or o = 19.
20 =199.47°,340.53°,559.47°,700.53°
6 =99.7°,170.3°, 279.7°, 350.3°
C AN Y
% %
10 | Radius of cylinder = 3cos
i) | Height=4B= 6sin%

S =2nrh
- 6 -0
27t (3cos 2 )(6sin - )
2 2

:18n(25in9 cos? )
2 2

= 18msin® (shown)
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Solutions:

(i) | dS=187c0s0=0
do
cos6=0-> 06=90°
d’S — _187sind = —187sin(90°)
do?
=—18n
(iii) | Since i‘f< 0, .. the surface area will be a maximum.
do
11 | V=£-5t+6=(@1-3)(t-2)=0
@ | - r=3sort=2s
(i) | V min éﬂzzr_5:0
dr
t=2.5s
" é
"
(i) | y<0,(r-3)(t-2)<0>2<t<3
. st
iv S=—-"+06t
(iv) 3 B +6t+c
Whent=0s=0,>c=0 @%
3
Whent=2,S= 524
Whent=3,S=4
.. distance in the 3" s¢
AV
12 | B(2.5,0) and D(4, 0).
@) -

A2=1 15,32 or2.25
2 4

A3 = lx2‘5x5=§ or 6.25
2 4

5
A4 = js(x2—4x)dx= X el =
4 3 ,

Total shaded area
=Al+A2+ A3 - A4

7
3
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(i)
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