Nov 2011 H2 Maths Paper 1 Solutions
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(i) When x=-1.5, y=4.5:
(—1.5)2a+(—1.5)b+C:4.5 =225-15b+c=4.5 - (1)

When x=2.1, y=3.2:
(2.1 a+(2.1)b+c=32  =44la+2.1b+c=32 —rmr 2)

When x=34, y=4.1:
(3.4)2a+(3.4)b+C:4.1 =11.56a+3.4b+c=4.1-----—--- (3)
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Using GC, a=0.215, b=-0.490, ¢ =3.281 (all to 3 dp).
(i1) For f(X) to be an increasing function, f'(X) >0.
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At the point (pz, EJ ,t=p.
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Hence, equation of the tangent at the point ( p’, EJ is
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At the x-axis, y =0 = x=3p’
Q is (3p*, 0).

At the y-axis, X=0=Y :2
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Mid-point of QR is[3p 0 "J:Fp , ij.
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From (2), p= 2i

Substitute (3) into (1):
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8xy* =27
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A cartesian equation of the locus of the mid-point of QR is 8xy* =27.
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g(X) = cos® X
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When a=%, IO g(x) dXz%—(%j +§(%j =0.540 (to 3 sf).
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Using GC, j ¥ g(x) dx=0475 (to 3 s.

The approximation in part (ii) (a) is not very good as a :% is not very close

to 0.
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Method 1: Using integration
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Method 2: Using areas of trapezia and triangles
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cosg—cos(n+lj9
forall neZ".

(ii1) Let P, be the statement ZSin ro =
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R is true.
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Since P, is true and P, is true = P, is true, by Mathematical Induction, P, is true
forall neZ".
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oP-L0A-la 00-208=3b.
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Using Ratio Theorem, W:M:l la+§b =la+ib.
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(a) Since a is a unit vector, a| =1.
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(b) |a.b| = |b.a| is the length of projection of b on a.
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When v=5, t=%ln3.
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Method 1: Evaluate limits
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(i)  Machine A: Depth drilled each day follows an AP with a =256 and d =7

Depth drilled on the 10th day =T,, = 256 +9(-7) =193 metres.

T, <10

=256+ (n-1)(-7)<10
= 253<7n

= n>36.1

Total depth when drilling is completed=S,,
= %[2(256) +36(=7)]

= 4810 metres.

(1)) Machine B: Depth drilled each day follows a GP with a =256 and r :g
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It takes 40 days.
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(iii) y

locus |z-w|=|z-w,|

locus |z-27,|=|z-1,|
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(iv) Since the two perpendicular bisectors are parallel to each other, there are no points

1. @)

(ii)

(iif)

which lie on both loci.
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Two vectors parallel to plane pare | =5 |—| -1 |=
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Vector equationofpis r.| 1 (=] —1|.| 1 =>r
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1 2 -2 1
L2 r=| 2|+A| 4|, L: r= 1|+u| 5|
-3 1 3 k
1 2 -2 1
21+A| 4= 1|+u|5
-3 1 3 k
2A-y = 3 —————————— 1)
=>q41-50 = -1 —————————— (2)
A-ky = 6 —————————- 3)

Using GC to solve (1) and (2), A=—-1 and u=1.
Substitute into (3): —1-k=6=>k =-7.

To show I lies in p: Method 1

2) (1
Since | -4 |.| 1|=0, |, is parallel to p.
1)(2
1
Since | 2|.| 1|{=-3,(1, 2, —3) liesinp.
-3)\2

|, lies in p (shown).
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To show I, lies in p: Method 2

1 2 1
Since 2 [+4| -4
-3 1 2
-2 ] (1
L|+ul 5 =-3
3 =7 2
=5-8u=-3
=>u=1
-2 1 -1
L|+| S(=| 6
3 -7 -4

1

L 1=(1+24)+(2-42)+2(=3+ 1) =-3, |, liesin .

: =22.2° (to 1 dp)
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