
    

 SE Production Limited 1 

 

 

 
 

 

 
 

 

1. (a) 
1 27 3ˆ3 9 sin ABC
2 4
        (M1)A1 for substitution 

  
3ˆsin ABC

2
      A1 

  ˆABC
3


        (M1) for valid approach 

  
2ˆABC
3


       A1 N2 

[5] 

 (b) ˆDBC  

  ˆABC   

  
3


        A1 

  The arc length of the sector BDC  

  (9)
3

 
  

 
      M1 

  3  cm      A1 N2 

[3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 11 Solution 

Exercise 39 



    

 SE Production Limited 2 

2. (a) 
2 2 210 (10 3) 10

cos BAC
2(10)( 0 3)

ˆ

1

 
    (M1)A1 for cosine rule 

  
3

cos BAC
2

ˆ       A1 

BÂC
6


       A1 N2 

[4] 

 (b) 
6

ˆCBD
6

 
        (M1) for valid approach 

  CB̂D
3


      

  The length of arc CD 

  (10)
3

 
  

 
 

  
10

3


  cm      (A1) for correct value 

  The total perimeter 

  
10

20 10 3
3


    cm    A1 N2 

[3] 

 

3.  (a) 2 2 2AC 6 16 2 6 16 cos
3


         M1A1 

  2AC 196       A1 

  AC 196  

AC 14  cm      AG N0  

[3] 

  (b) The area of this shape 

  

2
1 1 14

(6)(16)sin
2 3 2 2



 

   
 

    A2 

249
24 3 cm

2


       A1 N2 

[3] 
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4. (a) 
1

(8)(AC)sin 24 3
2 3


     M1A1 

  2 3AC 24 3      A1 

  
24 3

AC
2 3

       M1 

  AC 12  cm      AG  N0 

[4] 

 (b) 2 2AB 12 8 2(12)(8)cos
3


      (M1) for cosine rule 

  AB 112  cm 

The perimeter of this shape 

1
112 8 (2 )(6)

2
       A1 

112 8 6    cm     A1 N2 

[3] 
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1. (a) 
AB 10

sin 48 sin114
      M1A1 

  
10sin 48

AB
sin114

  

  AB 8.134732862  

  AB 8.13  cm      A1 N2 

[3] 

 (b) BAC 180 4 48ˆ 11    

  BÂC 18       (A1) for correct value 

  
BC 10

sin18 sin114
      M1 

  
10sin18

BC
sin114

  

  BC 3.382612127  

  BC 3.38  cm      A1 N2 

[3] 

 

2. (a) BCA 1.6 5ˆ 0.7        (M1) for valid approach 

  
AB 21

sin( 1.6 0.75) sin 0.75


 
    M1 

  
21sin( 1.6 0.75)

AB
sin 0.75

  
  

  AB 21.91914733  

  AB 21.9  cm      A1 N2 

[3] 

 (b) The area of ABC  

  
1

(AC)(AB)sin B C
2

Â     (M1) for valid approach 

  
1

(21)(21.91914733)sin1.6
2

    A1 

  230.0529113  

  2230 cm       A1 N2 

[3] 
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3. (a) 
1

(86)( )sin 40 1900
2

x      (M1)A1 for valid approach 

  68.74128537x   

  68.7x   cm      A1 N2 

[3] 

 (b) 

2 286 68.74128537
AB

2(86)(68.74128537)cos 40





  (M1)A1 for cosine rule 

  AB 55.35374433  

  AB 55.4  cm      A1 N2 

 [3] 

 

4. (a) 
1

(35)(54)sin 892
2

x      (M1)A1 for valid approach 

  70.7198401x   

  70.7x        A1 N2 

[3] 

 (b) 2 2BC 35 54 2(35)(54)cos70.7198401    (M1)A1 for cosine rule 

  BC 53.78560244  

  BC 53.8  cm      A1 N2 

 [3] 
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1. (a) The length of major arc ABC  

  55(2 2.7)       (M1)(A1) for substitution 

  197.0751919  

  197  cm      A1 N2 

 [3] 

 (b) The perimeter of OABC  

  197.0751919 55 55       (M1) for valid approach 

  307.0751919  

  307  cm      A1 N2 

 [2] 

 (c) The area of OABC  

  21
(55) (2 2.7)

2
       (M1) for valid approach 

  5419.567777  

  25420 cm       A1   N2 

[2] 

 

2. (a) The length of major arc ABC  

  (20)(0.95)       (M1) for valid approach 

  19  cm      A1 

  The perimeter of OABC  

  19 20 20         (M1) for valid approach 

  59  cm      A1 N3 

[4] 

 (b) The area of OABC  

  21
(20) (0.95)

2
      (M1) for valid approach 

  2190 cm       A1   N2 

[2] 

 

3. (a) 8.6 9.46        A1 

  1.1         A1    N1 

[2] 

 (b) The reflex AÔC  

  2 1.1        (M1)A1 for valid approach 

  The area of OADC  

  21
(8.6) (2 1.1)

2
       (M1) for valid approach 

  191.6741927  

  2192 cm       A1   N3 

[4] 
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4. (a) 21
(OC) (2) 14

2
      A1 

  2OC 14  

  OC 3.741657387  

  OC 3.74  cm      A1    N1 

[2] 

 (b) The reflex AÔC  

  2 2        (M1)A1 for valid approach 

  The area of OADC  

  21
( 14) (2 2)

2
       (M1) for valid approach 

  29.98229715  

  230.0 cm       A1   N3 

[4] 
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1. (a) The required area 

  21
(125) (2.48)

2
      (A1) for substitution 

  219375 cm       A1 N2 

[2] 

 (b) The required area 

  21
(125) sin 2.48

2
      (A1) for substitution 

  4799.798889  

  24800 cm       A1 N2 

[2] 

 (c) The required area 

  19375 4799.798889      (A1) for correct approach 

  14575.20111  

  214600 cm       A1 N2 

[2] 

 

2. (a) The required length 

  (1740)(1.4)       (A1) for substitution 

  2436  cm      A1 N2 

[2] 

 (b) 2 2AB 1740 1740 2(1740)(1740)cos1.4    (M1)A1 for cosine rule 

  AB 2241.877552  

  AB 2240  cm     A1 N2 

[3] 

 (c) The required perimeter 

  2436 2241.877552      (M1) for correct approach 

  4677.877552  

  4680  cm      A1 N2 

[2] 
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3. Let O  be the centre of the circle. 

 
2 2 220 20 32ˆcos AOB
2(20)(20)

 
      (M1)A1 for cosine rule 

 ˆAOB 1.854590436       A1 

The area of the sector AOB 

 21
(20) (1.854590436)

2
       

 370.9180872       (A1) for correct value 

The area for triangle AOB 

 
1

(20)(20)sin1.854590436
2

       

 192         (A1) for correct value 

 The required area 

 370.9180872 192        (M1) for valid approach 

 178.9180872  
2179 cm        A1 N4 

[7] 

 

4. Let O  be the centre of the circle. 

 
2 2 240 40 60ˆcos AOB
2(40)(40)

 
      (M1)A1 for cosine rule 

 ˆAOB 1.696124158       A1 

 Reflex ˆAOB  

 2 1.696124158        (M1) for valid approach 

 4.587061149       (A1) for correct value 

 The length of major arc AB  

 (40)(4.587061149)  

 183.482446        A1 

 The required perimeter 

 183.482446 60   

 243.482446  

243  cm       A1 N4 

[7] 
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1. (a) The bearing of C  from E  

  360 (180 77 )        (M1) for valid approach 

  257        A1 N2 

[2] 

 (b) AĈE  

  180 77   

  103        (A1) for correct value 

  ˆAEC  

  180 103 51        (M1) for valid approach 

  26  

  
AE 800

sin103 sin 26
      (M1)(A1) for sine rule 

  
800sin103

AE
sin 26

  

  AE 1778.164593  

  AE 1780  km     A1 N2 

[5] 

 (c) 
2 21778.164593 1350

DE
2(1778.164593)(1350)cos51





  (M1)A1 for cosine rule 

  DE 1401.061804  

  DE 1400  km     A1 N2 

 [3] 

 (d) B  lies on AC  such that BE AC .   (M1) for valid approach 

  BE  

  AEsin B EÂ  

  1778.164593sin51  

  1381.893432      (A1) for correct value 

  The time required 

  
DE

62
  

  
1401.061804

62
  

  22.59777103 h      (M1) for valid approach 

  The speed of the boat 

  
BE

22.59777103
      (M1) for valid approach 

  
1381.893432

22.59777103
  

  61.15175829  

61.2 km/h       A1 N3 

[5] 

Exercise 43 
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2. (a) AD̂C  

  160 90   

  70        A1 

  
AC 15

sin 70 sin 58
      (M1) for sine rule 

  
15sin 70

AC
sin 58

  

  AC 16.62097866  

  AC 16.6 km       A1 N2 

[3] 

 (b) DÂC  

  180 70 58    

  52        (A1) for correct value 

  The area of the triangle DAC  

  
1

(15)(16.62097866)sin52
2

     (M1) for valid approach 

  98.2313244  
298.2 km       A1 N2 

[3] 

 (c) The area of the triangle ABC  

  2(98.2313244)  

  196.4626488      (A1) for correct value 

  
1

(16.620979)(BC)sin56 196.4626488
2

   (M1)A1 for valid approach 

  BC 28.51538144  

  BC 28.5 km       A1 N2 

 [4] 

 (d) 
DC 15

sin52 sin58
      (M1) for sine rule 

  
15sin 52

DC
sin 58

      (A1) for correct value 

  
2 2BD DC BC 2(DC)(BC)cos(58 56 )     

  

2

215sin 52
28.51538144

sin 58
BD

15sin 52
2 (28.51538144)cos114

sin 58

 
 

 


 
  

 

 

  BD 36.47892111      (A1) for correct value 

  
28.51538144 36.47892111

1 T
     (M1) for valid approach 

  1.279271722T   

Therefore, the time taken is 1.28 hours.  A1 N3 

[5] 
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3. (a) AB̂C  

  360 312   

  48        A1 

  
AC 60

sin 48 sin83
      (M1) for sine rule 

  AC 44.9235428  

  AC 44.9  km      A1 N2 

[3] 

 (b) The area of the triangle ABC  

  
1

(AC)(AB)sin B C
2

Â     (M1) for valid approach 

  
1

(44.9235428)(60)sin 49
2

     A1 

  1017.126844  

  
21020 km       A1 N2 

[3] 

 (c) The area of the triangle ACD  

  1.5(1017.126844)  

  1525.690266      (A1) for correct value 

  
1

(DC)(AC)sin 1525.690266
2

     (M1) for valid approach 

  
1

(83)(44.9235428)sin 1525.690266
2

    A1 

  sin 0.8183597859   

  54.92093749   

  54.9        A1 N2 

 [4] 

 (d) 
BC 60

sin(180 48 83 ) sin83


 
    

  BC 45.62263905      A1 

  
2 2BD DC BC 2(DC)(BC)cos( 83 )     (M1) for cosine rule 

  

2 283 45.62263905

BD 2(83)(45.62263905)

cos(54.92093749 83 )



 

 

   (A1) for correct formula 

  BD 120.7954013  

  
BD BC DC

Speed of Q 50


     (M1) for valid approach 

  
120.7954013 45.62263905 83

Speed of Q 50


  

  Speed of Q 46.95728613  

Speed of Q 47.0 km/h     A1 N3 

[5] 
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4. (a) BÂD  

  220 180   

  40        A1 

  BD̂A  

  180 40 61    

  79        (A1) for correct value 

  
BD 80

sin 40 sin 79
      (M1) for sine rule 

  BD 52.38547754  

  BD 52.4 km       A1 N2 

[4] 

 (b) The area of the triangle ABD  

  
1

(BD)(AB)sin A D
2

B̂     (M1) for valid approach 

  
1

(52.38547754)(80)sin 61
2

     A1 

  1832.694841  

  
21830 km       A1 N2 

[3] 

 (c) The area of the triangle BCD  is 
21832.694841km .  

  
1

(CD)(BD)sin 1832.694841
2

     (M1)A1 for valid approach 

  
1

(72)(52.38547754)sin 1832.694841
2

    A1 

  sin 0.9717996746   

  180 76.36074617    

  103.6392538   

  104        A1 N2 

 [4] 

 (d) 
2 2BC CD BD 2(CD)(BD)cos     (M1) for cosine rule 

  

2 272 52.38547754
BC

2(72)(52.38547754)cos103.6392538





  

  BC 98.52440125      (A1) for correct value 

  The total distance 

  98.52440125 80   

  178.52440125  

  The minimum time required 

  
178.52440125

70
      (M1) for valid approach 

  2.550348589  h     (A1) for correct value 

2  hours 33 minutes     A1 N3 

[5] 
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1. (a) 
sin ACB sin1.25

20.8 26.6

ˆ
      M1 

  sin ACB 0.7420ˆ 63161     A1 

  ACB 0.836142ˆ 9666       

  ACB 0 6ˆ .83  radians     A1 N2 

[3] 

 (b) ˆBAC  

  0.8361429666 1.25       (M1) for valid approach 

  1.055449687      A1 

  
BC 26.6

sin1.055449687 sin1.25
     M1A1 

  BC 24.38948227  

  BC 24.4  km      A1 N3 

[5] 

 (c) 

2 2 214 14 24.38948227
cos BOC

2(14)
ˆ

(14)

 
    (M1)(A1) for cosine rule 

  BOC 2.11468ˆ 3829      (A1) for correct value 

  Reflex BÔC  

  2 2.114683829   

  4.168501478      (A1) for correct value 

  The required area 

  
21

(14) (4.168501478)
2

     M1 

  408.5131448  

 
2409 cm       A1 N4 

[6] 
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2. (a) 
AC 43.2

sin 0.873 sin1.22
      M1A1 

  AC 35.24912531  

  AC 35.2  cm      A1 N2 

[3] 

 (b) ˆBAC  

  0.873 1.22        (M1) for valid approach 

  1.048592654      A1 

  
BC 43.2

sin1.048592654 sin1.22
     M1A1 

  BC 39.87053659  

  BC 39.9  cm      A1 N3 

[5] 

 (c) 

2 2 223 23 39.87053659
cos BOC

2(23)
ˆ

(23)

 
   (M1) for cosine rule 

  BOC 2.09730ˆ 0325      (A1) for correct value 

  The area of the sector OBDC  

  
21

(23) (2.097300325)
2

     (M1) for valid approach 

  554.735936       (A1) for correct value 

  The area of the triangle OBC  

  
1

(23)(23)sin 2.097300325
2

  

  228.6785375      (A1) for correct value 

  The required area 

  554.735936 228.6785375      (M1) for valid approach 

  326.0573985  
2326 cm       A1 N4 

[7] 
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3. (a) 
AC 11

sin 0.7 sin 0.37
      M1A1 

  AC 19.59649377  

  AC 19.6  cm      A1 N2 

[3] 

 (b) ˆOAC  

  0.37 0.7        (M1) for valid approach 

  2.071592654  

  
OC 11

sin 2.071592654 sin 0.37
     M1A1 

  OC 26.68361107  

  OC 26.7  cm      A1 N3 

[4] 

 (c) The area of the sector OBA  

  
21

(11) (0.7)
2

       (M1) for valid approach 

  42.35       (A1) for correct value 

  The area of the triangle OAC  

  
1

(11)(26.68361107)sin 0.7
2

     (M1) for valid approach 

  94.54529816      (A1) for correct value 

  The required area 

  94.54529816 42.35      (M1) for valid approach 

  52.19529816  
252.2 cm       A1 N4 

[6] 
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4. (a) 
sin ACB sin1.1

28 7

ˆ

4
      M1 

  sin ACB 0.53093ˆ 20443     A1 

  ACB 0.559700ˆ 0552  

  ACB 0 0ˆ .56       A1 N2 

[3] 

 (b) ˆOAC  

  1.1 0.5597000552       (M1) for valid approach 

  1.481892598  

  
OC 47

sin1.481892598 sin1.1
     M1A1 

  OC 52.52916817  

  OC 52.5  cm      A1 N3 

[4] 

 (c) The length of the arc ADB  

  (28)(1.1)       (M1) for valid approach 

  30.8        (A1) for correct value 

  The required perimeter 

  30.8 (52.52916817 28) 47       (M1) for valid approach 

  102.3291682  

102  cm      A1 N2 

[4] 

 

 

 

 

 


