
1 

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2025                         Success Plus Additional Mathematics SPM 

 

Form 4 Chapter 9 

Solution of Triangles 

Fully-Worked Solutions 

 

UPSKILL 9.1a 

 

1  
oo 33sin

13

40sin


AC
 

o

o
40sin

33sin

13
AC  

   34.15AC  cm 

 

2  

 

 

 

 

 

 

 

 

 

 

 

(a) 
oo 85sin

12

40sin


BC
 

o

o
45sin

85sin

12
BC  

518.8BC  cm 

 

(b) ooo 8545180 ACB  = o50  

oo 85sin

12

50sin


AB
 

o

o
50sin

85sin

12
AB  

228.9AB  cm 

 

3   

 

 

 

 

 

 

 

 

 

6

30sin

10

sin o


BAC

 

10
6

30sin
sin

o

BAC  

83333.0sin BAC  

o44.56BAC  

 

4 

 

 

 

 

 

 

 

 

 

 

 

12

78sin

8

sin o


ABC

 

8
12

78sin
sin

o

ABC  

6521.0sin ABC  

o70.40ABC  

 

5  ooo 7266180 PQR = 
o42  

 
oo 66sin

7

72sin


PQ
 

       
o

o
72sin

66sin

7
PQ  

       287.7PQ  cm 

 

oo 66sin

7

42sin


PR
 

o

o
42sin

66sin

7
PR  

127.5PR  cm 

 

6  
oooo 3810042180 RPQ  

 
oo 42sin

5

100sin


PR
 

 
o

o
100sin

42sin

5
PR  

 359.7PR  cm  

 

oo 42sin

5

38sin


QR
 

o

o
38sin

42sin

5
QR  

600.4QR  cm 
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7  
14

65sin

12

sin o


ABC

 

12
14

65sin
sin

o

ABC  

77684.0sin ABC  

  
o97.50ABC  

 
ooo 97.5065180 ACB  = o03.64  

 

oo 65sin

14

03.64sin


AB
 

o

o
03.64sin

65sin

14
AB  

89.13AB  cm 

 

8 
8

35sin

2

sin o


BAC

 

2
8

35sin
sin

o

BAC  

14339.0sin BAC  

  BAC  o24.8  

 
ooo 3524.8180 ACB = o76.136  

 

oo 35sin

8

76.136sin


AB
 

              
o

o
76.136sin

35sin

8
AB  

555.9AB  cm 

 

9 
5

19sin

13

sin o


PRQ

 

13
5

19sin
sin

o

PRQ  

Basic   = 57.83 

  
oo 83.57180 PRQ  

PRQ  = o17.122  

 

10 (a) In ACD , 

ooo 6070180 ADC = 
o50  

oo 60sin

20

50sin


AC
 

o

o
50sin

60sin

20
AC  

69.17AC  cm 

 

 

 

 

(b)   In ABC , 

19

120sin

69.17

sin o


ABC

 

69.17
19

120sin
sin

o

ABC  

ABCsin 0.80632 

o74.53ABC  

 

11 (a) In PQR ,  

oo 50sin

14

60sin


PQ
 

o

o
60sin

50sin

14
PQ  

83.15PQ  cm 

 

(b) In PRS , 

20

120sin

14

sin o


RSP

 

 14
20

120sin
sin

o

RSP  

60622.0sin RSP  

o32.37RSP  

 

UPSKILL 9.1b 

 

1  (a) Not ambiguous 

(b) Ambiguous 

 

2 (a) 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 
10

40sin

14

sin o


Q

 

14
10

40sin
sin

o

Q  

Basic   = o15.64  

o
1 15.64 RPQ  

ooo
2 85.11515.64180  RPQ  

 

In RPQ1 , 

ooo
1 15.6440180 RPQ  
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  o85.75  

oo
1

40sin

10

85.75sin


RQ
 

   
o

o1 85.75sin
40sin

10
RQ  

   09.151 RQ  cm 

 

In RPQ2 , 

ooo
2 85.11540180 RPQ  

  o15.24  

oo
2

40sin

10

15.24sin


RQ
 

   
o

o2 15.24sin
40sin

10
RQ  

   365.62 RQ  cm 

 

 

3 (a) 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 
6

38sin

8

sin o


A

 

8
6

38sin
sin

o

A  

82088.0sin A  

Basic   = 
o17.55  

o
1 17.55 CBA  

o
2 83.124 CBA  

 

In CBA1 , 

ooo
1 17.5538180 BCA  

  o83.86  

oo
1

38sin

6

83.86sin


BA
 

o

o1 83.86sin
38sin

6
BA  

731.91 BA  cm 

In CBA2 , 

ooo
2 83.12438180 BCA  

  o17.17  

oo
2

38sin

6

17.17sin


BA
 

877.22 BA  cm 

 

4 (a) 
8

35sin

12

sin o


ABC

 

 12
8

35sin
sin

o

ABC  

 86036.0sin ABC  

Basic    = o36.59  

oo
1 36.29180  CAB  

  o64.120  

(b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Acute angle CAB2  = o36.59  

 

(d)  

 

 

 

 

 

 

 

 

 

 

 

12
35sin 3o CB

  

    883.63 CB  cm 
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UPSKILL 9.1c 

 

1 (a) oooo 358065180 BCD  

In BCD , 

oo 65sin

11

35sin


BD
 

       
o

o
35sin

65sin

11
BD  

962.6BD  cm 

 

(b)   In ABD , 

9

115sin

962.6

sin o


DAB

 

962.6
9

115sin
sin

o

DAB  

o51.44DAB  

 

 

 

UPSKILL 9.2 

 

1 
o222 53cos)15()12(21512 PR  

3466.1522 PR  

   34.12PR  cm 

 

34.12

53sin

12

sin o


RPQ

 

77663.0sin RPQ  

  RPQ  o95.50  

 
oooo 05.7695.5053180 PRQ  

 

2 o222 140kos)6)(9(269 XY  

7328.1992 XY  

  13.14XY  cm 

 

13.14

140sin

6

sin o


YXZ

 

27295.0sin YXZ  

o84.15YXZ  

 
ooo 84.15140180 XYZ = o16.24  

 

3 LKM cos)18()15(2181510 222  

LKMcos
)18)(15(2

101815 222 
 

LKMcos 83148.0  

o75.33LKM  

 

10

75.33sin

15

sin o


LMK

 

15
10

75.33sin
sin

o

LMK  

o44.56LMK  

 
ooo 44.5675.33180 KLM  

  o81.89  

 

4  PQR cos)8)(11(281114 222  

PQRcos
)8)(11(2

14811 222 
  

0625.0cos PQR  

o58.93PQR  

 

14

58.93sin

8

sin


QPR
 

5703.0sin QPR  

 o77.34QPR  

 
ooo 77.3458.93180 PRQ  

o65.51PRQ  

 

5 (a) In ABP , 

  ooo 7838180 ABP  
o64  

  
oo 64sin

5

38sin


BP
 

        4249.3BP  cm 

 

(b) In CBP , 

ooo 11664180 CBP  

o222 116cos)4249.3)(7(24249.37 CP

0415.9CP  cm 
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6 (a) In ABD , 

 ABD cos)7()10(27106 222  

 
)7()10(2

6710
cos

222 
ABD  

o18.36ABD  

 

(b) In DBP , 
ooo 82.14318.36180 DBP  

16

82.143sin

7

sin


DPB
 

25827.0sin DPB  

  o97.14DPB  

 

UPSKILL 9.3 

 

1 Area of 
o43sin119

2

1
ABC  

76.33  cm
2
 

 

2 
ooo 2448180 ABC  

o108  

Area of 
o108sin812

2

1
ABC  

65.45  cm
2
 

 

3 (a) BAC cos)4)(2(2423 222  

)4)(2(2

342
cos

222 
BAC  

6875.0cos BAC  

o57.46BAC  

 

(b) Area of ABC  

o57.46sin42
2

1
  

= 2.905 cm
2
 

 

4 5.9
2

964



s  

Area of ABC  

)95.9)(65.9)(45.9(5.9   

)5.0)(5.3)(5.5(5.9  

4375.91  

562.9  cm
2
 

 

5   Area of ABC  = 20 cm
2
 

20sin107
2

1
   

57143.0sin   

 o85.34  

 

6                Area of ABC  = 43 cm
2
 

43sin138
2

1
 BAC  

8269.0sin BAC  

      Basic   o78.55  

         o22.124BAC  

 

 

UPSKILL 9.4 

 

1 (a) In PQS , 

o222 43cos)16)(18(21618 QS  

15874032 QS  

  599.12QS  cm 

 

(b) In SQR , 

599.12

20sin

20

sin o


SQR

 

20
599.12

20sin
sin

o

SQR  

5429.0sin SQR  

 Basic   o32.88  

oo 88.32180 SQR  

= o12.147  

 

(c) In QSR , 

 
ooo 12.14720180 QSR  

 
o88.12  

Area of the whole diagram 

  oo 88.12sin)20(599.12
2

1
43sin)16)(18(

2

1
  

08.2821.98   

29.126  cm
2
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2 (a) In PQS , 

 
7

35sin

8

sin o


PSQ

 

 8
7

35sin
sin

o

PSQ  

 65552.0sin PSQ  

      o96.40PSQ  

 
ooo 3596.40180 PQS  

o04.104  

 

Area of PQS  

o04.104sin78
2

1
  

= 27.16 cm
2
 

 

(b) 

 

 

 

 

 

 

 

 

 

 

 

7

43sin

10

sin o


S

 

10
7

43sin
sin

o

S  

97428.0sin S  

 S  o98.76  or o02.103  

Thus, o
1 02.103 QRS  

 
ooo

1 02.10343180 RQS  

o98.33  

 

oo
1

43sin

7

98.33sin


RS
 

            
o

o1 98.33sin
43sin

7
RS  

737.51 RS  cm 

 

 

 

 

 

 

 

3 (a) 4536 22 AE  cm 

7338 22 BE  cm 

10 DCAB  

 

 

 

 

 

 

 

 

 

 

 

 

AEB cos734527345102  

73452

1007345
cos


AEB  

15703.0cos AEB  

o97.80AEB  

 

(b) Area of AEB  

 = 
o97.80sin7345

2

1
  

= 28.30 cm
2
 

 

4  3453 22 TV  

 543 22 UV  

 4145 22 TU  

 

 

 

 

 

 

 

 

 

 

(a) UTV cos41342413452
 

41342

254134
cos


UTV  

66959.0cos UTV  

o96.47UTV  

 

(b) Area of UTV  

 
o96.47sin4134

2

1
  

= 13.86 cm
2
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5   
 

 

 

 

 

 

 

 

 

 

 

8084 222 KB  

222 MKKBMB  21280  

224MB  cm 

 

3)12(
4

1
NC  cm 

73649222  BCNCNB  

73NB  cm 

 

8084 222 MH  

9)12(
4

3
HN  cm 

161980 2222  HNMHMN  

161MN  cm 

 

 

 

 

 

 

 

 

 

 

 

 

 

MBN cos161224216122473  

1612242

73161224
cos


MBN  

821462.0cos MBN  

o77.34MBN  

 

Area of MNB  

o77.34sin161224
2

1
  

= 54.15 cm
2
 

 

Summative Practice 9 

 

1 (a)                   Area of 29DBC  cm
2
      

           29sin106
2

1
 DCB  

            96667.0sin DCB  

              Basic    = o16.75  

                 
oo 16.75180 DCB  

                
o84.104DCB  (obtuse) 

 

(b)  o222 84.104cos)10)(6(2106 BD  

73448.1662 BD  

  91.12BD  cm 

 

 (c) In ,ABD  

5.9

45sin

91.12

sin o


A

 

91.12
5.9

45sin
sin

o

A  

96092.0sin A  

      
o93.73A  

o93.73 DAB   

and oo 93.73180  BDA '   

  
o07.106  

 

Thus, DABABD  oo 45180  

                      
ooo 93.7345180   

                      
o07.61  

 

Thus, 

BDABDA ''  oo 45180  

              
ooo 07.10645180   

              
o93.28  

 

 

Quadrant I 

Quadrant II 
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2 (a)  (i)   In ABC ,  

o222 55cos)7)(16(2716 BC  

         5189.176  

   13.295189.176 BC  cm 

 

(ii)  In CBD ,  

29.13

115sin

5

sin o


CBD

 

5
29.13

115sin
sin

o

CBD  

34097.0sin CBD  

     o19.94CBD  

 

(b) (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     (ii) In BCD , 
oooo 06.4594.19115180 BCD

 

          In 'DCC , 

o06.45 'DCCC'DC  

ooo 94.13406.45180  B'DC

 

In DB'C ,  

oo 94.19sin

5

94.134sin


BD
 

              
o

o

94.19sin

94.134sin5
BD  

              38.10BD  cm 

 

Area of D'BC  

o12.25sin38.105
2

1
  

11.02  cm
2
 

 

 

 

 

 

 

3  

 

 

 

 

 

 

 

 

 

 

 
 (a) (i) In RST ,  

o222 65kos)20)(24(22024 RT  

2865.5702 RT  

  23.88RT  cm 

 

 (ii) 
oooo 706545180 SUP  

 

In PSU ,  

oo 70sin

57

45sin


SU
 

        o

o
45sin

70sin

57
SU  

 42.89SU  cm 

 

22.892089.42 TU  cm 

 

(b)  Area of PVQ   


2

1
Area of RST    









 o65sin2024

2

1

2

1
 

 7569.108  cm
2
 

 

  Hence, 7569.108
2

1 2 x  

          5139.2172 x  

            75.14x  

        14.75PV  cm 

 

 

oooo 12.2594.13494.19180  DB'C  
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(c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

4     (a)    In EHN , 

o222 67cos)7)(8(278 NH  

2381.692 NH  

  8.321NH  cm 

 

(b)  In EHN , 

321.8

67sin

7

sin o


ENH

 

7
321.8

67sin
sin

o

ENH  

7744.0sin ENH  

      
o75.50ENH  

 

In HGN , 

o222 75.50cos)321.8()3(2321.83 NG

6506.462 NG  

  6.830NG  cm 

 

(c) In HGN , 

      
830.6

75.50sin

321.8

sin o


NGH

 

9434.0sin NGH  

    Basic   
o64.70  

     
oo 64.70180 NGH  

o109.36 (obtuse) 

 

(d) Area of HGN  

o75.50sin321.83
2

1
  

= 9.666 cm
2
 

 

5 (a) (i) In ABC ,  

oo 40sin

7

35sin


BC
 

        
o

o
35sin

40sin

7
BC  

              6.246  cm 

 

 (ii) ACBECD   

 
ooo 4035180   

 
o105  

In ECD , 

o222 105cos)4)(11(2411 DE

  12.64DE  cm 

 

(b)    (i)  

 

 

 

 

 

 

 

 

 

 

 

 

 (ii)  'ACCB'AC   

oo 105180   

o75  

(iii) 
oo 40sin

7

65sin


B'C
 

     o

o
65sin

40sin

7
B'C  

  86989.  cm 

 

Area of B'AC  

o75sin8698.97
2

1
  

33.37  cm
2
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6 (a) (i)  In PQR ,  

10

94.80sin

9

sin oPRQ



 

88877.0sin PRQ  

o62.72PRQ  

(ii) QTRTRQTQR  o180  

ooo 72.6272.62180   

= 54.56o 

In ,QRT  

o222 56.54cos)6)(6(266 TR  

25079.302 TR  

5.50TR  cm 

 

(iii) TQRPQT  o94.80  

oo 56.5494.80   

o38.26  

 

Area of PQT  

o38.26sin69
2

1
  

12.00  cm
2 

 

(b) 
o56.54 TQRSQR  

ooo 5.13556.5494.80  PQS  

 

 
 

 

In PQS , 

o222 5.135cos)6)(9(269 PS  

0310.1942 PS  

13.93PS  cm 

7 (a) (i)                Area of 112ABC  cm
2
 

11234sin18
2

1 o  BC  

                          22.25BC  cm 

 

 (ii) o222 34cos)25.22)(18(225.2218 AC  

12.45AC  cm 

 

(iii) 
45.12

34sin

18

sin o


ACB

 

      o53.95ACB  

 

(b) (i)  

 

 

 

 

 

 

 

 

 

 

 

(ii) Area of 'ABC  

o95.19sin45.1218
2

1
  

= 38.23 cm
2
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8  (a) (i) In PQR ,  

QPR cos)14)(8(214810 222

)14)(8(2

10148
cos

222 
QPR  

  o44.42QPR  

 

(ii) In PSR ,  

oo 110sin

14

42.44sin


PS
 

            o

o
42.44sin

110sin

14
PS  

            10.43PS  cm 

 

(b) (i)  

 

 

 

 

 

 

 

 

 

 

In PQR ,  

10

42.44sin

14

sin o


PQR

 

14
10

42.44sin
sin

o

PQR  

    Basic   
o49.78  

      oo 49.78180 PQR  

o51.101  (obtuse) 

 

            (ii) ooo 49.7849.78180  'QRQ  

  
o02.23  

Area of R'QQ  

o02.23sin1010
2

1
  

19.55  cm
2
 

9 (a) (i) In ABC ,  

oo 34sin

6.11

101sin


BC
 

        o

o
101sin

34sin

6.11
BC  

         20.36BC  cm 

 

 (ii) In BED ,  
o222 140cos)2.9)(17(22.917 BD

2587.6132 BD  

76.24BD  cm 

BCBDCD   

          36.2076.24   

          4.40  cm 

 

(iii) 
ooo 10134180 ACB  

 
o45  

Area of ABC  

o45sin)36.20)(6.11(
2

1
  

83.50  cm
2
 

 
(b) (i)  

 

 

 

 

 

 

 

 

 

(ii) 
ooo 1190101  'C'A'B  
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10 (a) (i) oooo 703278180 SPQ  

In PSQ ,  

oo 32sin

16

70sin


QS
 

28.37QS  cm 

 

(ii) In SRQ ,  

QRS cos)18)(12(2181237.28 222

   
)18)(12(2

37.281812
cos

222 
QRS  

7798.0cos QRS  

o141.24QRS  

 

(iii) Area of PQRS 

= Area of PSQ  + Area of SRQ  

o78sin37.2816
2

1
  +  

o24.141sin1812
2

1
  

289.61  cm
2
 

 

(b)  (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) 'RR'S'Q'R'S   
oo 24.141180   

o38.76  
 

11 (a) (i) In ABC ,  
o222 80cos)14)(16(21416 AC  

2056.3742 AC  

19.34AC  cm 

 

 (ii)  

 
 

ABCADC  o180  

 
oo 80180   

 
o100  

 

In ACD ,  

34.19

100sin

6

sin o


CAD

 

30552.0sin CAD  
o79.17CAD  

 
ooo 10079.17180  ACD  

o62.21  

 

(b) (i) Area of ABC  

o80sin1416
2

1
  

110.30  cm
2
 

 

(ii) Area of ABC 30110.  cm
2
 

30.110
2

1
 BEAC  

30.11034.19
2

1
 BE  

 11.41BE  cm 

Hence, the shortest distance from B 

to AC is 11.41 cm. 

 

 

B 
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12 (a) (i) o222 115cos)12)(7(2127 BC  

0.2642 BC  

264BC  cm 

25.16BC  cm 

 

 

(ii) 7475 22 AB  cm 

AC = 13 cm 

 

 

 

 

 

 

 

 

 

BAC cos137421374264 2

)13(742

2641374
cos

2 
BAC  

o39.95BAC  

 

(iii) Area of BAC  

  o39.95sin1374
2

1
  

= 55.67 cm
2
 

 

(b) 
9

30sin

25.16

sin o


T

 

25.16
9

30sin
sin

o

T  

9028.0sin T  

o53.64T  or o47.115  

 

 

SPM Spot 

 

1 (a) (i) In AQB , 

15225912 22 AB  cm 

 

In MPA , 11796 222 MA  

In VMA , 117122 VA   

 261  cm 

In VMB , 
22 1812 VB   

  468  cm 

 
 

AVB cos4682612468261152

 

225468261cos4682612 AVB

 

4682612

225468261
cos


AVB  

72104.0cos AVB  

  o86.43AVB  

 

(ii) Area of VAB   

= 
o86.43sin468261

2

1
 

= 121.1 cm
2
 

 

 (b)    
12

40sin

18

sin o


S

 

   18
12

40sin
sin

o

S  

   96418.0sin S  

Basic   = 74.62
o
 

 
o

2 62.74 RQS  and 

ooo
1 38.10562.74180  RQS  
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2 (a)  In triangle JNM, using the cosine rule,  

 (i) o222 60cos)24)(20(22420 NK  

          964  

2711.22NK  cm 

= 22.27 cm 

 

(ii) In triangle NMK, using the sine rule,  

oo 110sin

2711.22

40sin


NM
 

o

o
40sin

110sin

2711.22
NM  

 2343.15  cm 

 = 15.23 cm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Area of triangle JNK  

= o60sin)24)(20(
2

1
 

= 207.85 cm
2
 

 

Area of triangle NMK 

  o30sin2711.22)2343.15(
2

1
  

82.84  cm
2
 

 

Hence, the area of the quadrilateral 

JKMN 

= 207.85 + 84.82 

= 292.67 cm
2
 

 

(b)  

 

 

 

 

 

 

 

 

 

 

 

80N 'K 'M '     

 


