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Mathematics 1

Section A(1)

1. 
7

1

a

2. 
ba

c
x

−

=

3. 62 << x

4. N49.4°W

5. x = 70 ,  y = 40

6. 234 xxy +=

7. a = −2 ,  b = 3 ,  c = −6

8. (a) 147

(b) 160 cm

9. (a) 5.77

(b) 20.5 cm2
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12. (a)    The probability that the next bus has an Octopus machine installed

= 2.075.0 ×

=  0.15

(b)    The probability that the total value of the coins taken out is exactly $3.00

= 
4

3

5

2

4

2

5

3
×+×

= 
5

3

13. (a) Volume of the cylindrical part = π)4(52  cm3

Volume of the hemispherical part = π××× 35
3

4

2

1
 cm3

Capacity of the hole = π
3

1
183  cm3

(b) Let  h cm  be the height of the smaller cone cut off from the larger cone.

9

10

4

+
=

hh

hh 4409 +=

8=h

   Volume of wood in the pen-stand

= 







−−+ πππ

3

1
183)8)(4(

3

1
)810)(9(

3

1 22
 cm3

= π260  cm3

14. (a) " ∠ABD = ∠CDB (alt. ∠s, AB//DC)

∠ABE = 180° − ∠ABD   and

∠CDF = 180° − ∠CDB (adj. ∠s on st. line)

∴ ∠ABE =∠CDF

(b) In ∆ABE and ∆CDF

∠ABE =∠CDF (proved)

AB = CD (opp. sides of parallelogram)

BE = DF (given)

∴ CDFABE ∆≅∆ (SAS)

Hence ∠AEB =∠CFD (corr. ∠s of congruent ∆s)
EA // CF (alt. ∠s equal)
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Section B

15. (a) Service reservoir will be empty when  D = 0 .

When  t = 11 , D > 0 .

When  t = 12 , D < 0 .

Using the method of bisection,

Interval mid-value D

11 < t < 12 11.5 +ve (0.760)

11.5 < t < 12 11.75 +ve (0.149)

11.75 < t < 12 11.88 −ve (−0.179)

11.75 < t < 11.88 11.82 −ve (−0.027)

∴ 11.75 < t < 11.82

t ≈ 11.8 (correct to the nearest 0.1)
i.e. The reservoir will be empty in 11.8 days.

(b) Let  V m3  be the capacity of service reservoir Y, then the filling rates

of pipe A, B and C are 
3+x

V
 m3/day, 

x

V
 m3/day and

2−x

V
 m3/day

respectively.

∴
423

V

x

V

x

V

x

V
=

−
++

+

4

1

2

11

3

1
=

−
++

+ xxx

4

1

6

623
23

2

=

−+

−+

xxx

xx

0241411
23

=+−− xxx

! 241411 23
+−− xxx = )12)(2)(1( −+− xxx

∴ x =  −2 ,  1  or  12
By the nature of the problem, the first two roots are rejected.

Hence x = 12 
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16. (a) (i) ∠ACF = ∠DEF (corr. ∠s, AC // DE)

∠DEF = ∠DBF (∠s in same segment)

∴ ∠ACF = ∠DBF

Hence A, F, B and C are concyclic.
(conv. of ∠s in same
segment)

(ii) ! A ,  F ,  B  and  C  are concyclic and ∠ABC = 90°

∴ AC  is a diameter of the circle  AFBC

Hence M  is the centre and MB, MF are radii of the circle  AFBC

∴ MB = MF

(b) (i) ! slope of  PQ = slope of  RS = 1

∴ PQ // RS

(ii) Equation of  QS :
2

71717 −
=

−

x

y

175 += xy

Sub. into the equation of the circle:

09)175(610)175( 22
=++−+++ xxxx

0987513
2

=++ xx

0)4913)(2( =++ xx

The coordinates of  T  are  )
13

24
,

13

49
( −− .

(iii) Equation of the circle  PQO  is

2

289
)

2

17
()

2

17
(

22
=−++ yx

0171722
=−++ yxyx

! T  does not satisfy the above equation

∴ P ,  Q ,  O  and  T  are not concyclic.
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18. (a) 2
AD = ABDBDABBDAB ∠−+ cos))((222

= °××−+ 60cos6242624 22  cm2

∴ AD ≈ 21.633 cm

!
AD

ABD

BD

BAD ∠
=

∠ sinsin

∴ BAD∠sin = 
AD

°60sin6

≈ 
633.21

60sin6 °

≈ 0.2402

   Distance between the tips of the wings

= )sin24(2 BAD∠  cm

≈ 2402.0242 ××  cm

≈  11.5  cm

(b)    Inclination of the wings to the horizontal ground

= ∠DAE

= 
AD

6
sin

1−

≈ 16.1°

(c) Let  K  be the mid-point of the wings’ tips.

AK = BAD∠cos24  cm

= °9.13cos24  cm

≈ 23.297

≈ 23.3 cm

CN = height of point K from the ground

= DAEAK ∠sin

≈ 
633.21

6
297.23 ×  cm

≈ 6.46 cm
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