2017 Prelim Paper 1 Solutions
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If f(x)=¢" ,then f(x/gx):e and so
y=f(x)—>y:f(\/5x)—> y:f(\/ax)+b
Hence the sequence of transformations are:
1. Scale by a factor of 1 parallel to the x-axis,
Ja
2. Translate the resulting curve by b units in the negative
y-direction.
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5 (i) | Since u+Vv—w is perpendicular to u—-v+w,
(U+v-w)-(u-v+w)=0

u-u—u-v+u-w

+V-U=V-V+V-W

-W-U+WwW-v—-w-w=0

Since u-u:|u2,v-v:|v2,w-w:|wz,and
Uu-v=Vv-u,u-wW=w-u,v-W=w-V,
|u|2—|v|2—w|2+2v-w=0
Since u,Vv,w are unit vectors, u|:1, V|:1, W|=1,
I-1-1+2v-w=0
1
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Hence, 6 =60
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Since U and VxW are parallel, we have
OuU LOV,0U LOW.
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(i) Using integration by parts,
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Rearranging,
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where C is a constant
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For any positive integern,  sin2nz =0 and cos2nz =1
If nis odd, sinnz =0 and cosnz =-1
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From (ii) the solutions are z = 26{3] or Z= 2&:_{gj
Since
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Part (i) result can be used as z = 26l , where r =2 with

0==2,09=-2 .
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8 (i) | Distance travelled per lap is in AP:
a=2(30)=60,d=2x3=6.

Given total distance travelled > 3000
g-[2(60)4—(n——1)6]>>3000

3n?+57n=3000>0
(n+42.52)(n —23.52)>0
n<-42.52 orn>23.52

Sincen e Z", least n = 24




8 (ii)

Distance of the coach from S just before the runner completes the rth lap

=30+2(3")+2(3")+2(3%*)+...+2(3"?)

=30+2(14+3+3 +...+37)

:30+2£3rl _IJ
3-1

=30+3""-1)

=3"+29

Distance covered by the athlete after n laps
= Zn“z(s“‘ +29)
r=1
—23 34 (58)
r=1 r=1

=233 +58n

r=1

=2 3 -1 +58n
3-1

=(3"-1)+58n

When D = 8000m

8000 =(3"-1)+58n

From GC,

n=2_8.1254

Hence the athlete has run 8 complete laps.

The athlete has completed 7024 m

Hence he still have 8000-7024=976 m

On the 9th lap, the coach is 3’ +29=6590 m from S.

Hence the athlete would be 6590- 976 = 5614 m away from the
coach once he finishes 8 km.
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(i) X=1+2sin@------(1)

y=4+ NEY Y 2
Substitute equation (1) and (2) into y = 2x+%




4+\/§c0s¢9:2(1+2sin9)+%

%+ 3cos@=4sind
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At Point Q, 6 =«

8sina — 23 cosar =1 (shown)

Using GC:

a=-2.847916 or «a=0.52359 (Reject, same as %,point P)

Hence, using GC
coordinates of Q (0.42105, 2.3421)
Q (0.421, 2.34)
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when X =0.42105
0.42105=1+2sind
sin @ = —-0.289475
0 =-0.29368 or —2.8479 (at point Q)
Required Area
2 2
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—0.29368 0.42105 2
=8.9613-6.1911
=2.7702~2.77 units’ (3 s.f))
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When t=0, x=15,
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B=In (gj =0.98083=0.981

When t =3, x=20
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(iv) | The population of foxes in the long run is 40.
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Equation of plane

3 0)(3
r-|6(=(101-| 6
2 15) (2
3
r-6=90
2

3X+6y+22=90

Or any equivalent equation of plane
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1
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Hence the coordinates of T are (-4, 9, 24) .

(v) Equation of the drill line
—4 3
r=| 9 [+4/6]|, Aell .
24 2
(vi) | Shortlist the possible planes:

ODGC, GCBF, OABC

Equation of Plane ODGC
0

rg1|=0
0

Equation of Plane OABC
0

ro|=0
1

Equation of Plane GCBF
1

r 0 |=-20
0

If the line of the drill exits from the cuboid, all of the following
conditions must be satisfied:

-20<x<0; 0<y<10; 0<z2<30 .
The intersection of plane ODGC
—4+34)(0

9+64 (11 (=0
24424 )10
9+64=0

a=-2
2




Position vectoris | 9+ 6(—%} = 0

Hence the point of intersection has coordinates (—1?7, 0, 21j .

Hence the drill line will exit from the side ODGC.

The intersection of plane OABC

—4+341(0
9+64 [10|=0
24+24 )\ 1
24+24=0
A=-12

—4+3(=12)) (—40
Position vector is | 9+6(-12) |=| —63
24+2(-12)) | 0
Hence the point of intersection has coordinates (—40, —63, 0)

Hence the drill line will not exit from the side OABC.

The intersection of plane GCBF
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-
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—4+3 (—?]
-20
Position vectoris | 9+ 6[—?} =| -23
40

24+2 (—EJ 3
3
Hence the point of intersection has coordinates

(—20, -23, ﬂj .
3

Hence the drill line will not exit from the side GCBF.




