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Form 4 Chapter 5 

Progressions 

Fully-Worked Solutions 

 
UPSKILL 5.1a 

 
1 (a) T2 – T1 = 4)17(13 =−−−  

T3 – T2 = 4)13(9 =−−−  

Since 42312 =−=− TTTT  (a constant), 

then the number sequence is an arithmetic 

progression. 

 (b)   T2 – T1 = 
4

1
1

4

3
−=−  

T3 – T2 = 
4

1

4

3

2

1
−=−  

T4 – T3 = 
4

1

2

1

4

1
−=−  

Since 342312 TTTTTT −=−=−  (a 

constant), then the number sequence is an 

arithmetic progression. 

 

(c) T2 – T1 = 
5

2

5

3

5

7
=−  

T3 – T2 = 
5

3

5

7
2 =−  

Since 2312 TTTT −− , then the number 

sequence is not an arithmetic progression. 

 

2 (a) T2 – T1 = 84250 =−  

 T3 – T2 = 85058 =−  

Since 82312 =−=− TTTT  (a constant), 

then the number sequence is an arithmetic 

progression. Common difference = 8. 

 

(b)   T2 – T1 = 
3

1

4

7

12

17
−=−  

 T3 – T2 = 
3

1

12

17

12

13
−=−  

Since 
3

1
2312 −=−=− TTTT  (a 

constant), then the number sequence is 

an arithmetic progression. Common 

difference = 
3

1
−  

 

3      ppppT +=+= 2
1 )1(  

ppppT 3)3( 2
2 +=+=  

ppppT 5)5( 2
3 +=+=  

 

 

 

 

( ) pppppTT 23 22
12 =+−+=−  

( ) pppppTT 235 22
23 =+−+=−  

 

Since pTTTT 22312 =−=−  (a 

constant), then the number sequence is 

an arithmetic progression. 

Common difference = 2p 

 

UPSKILL 5.1b 

 
1 (a) 4, 12, 20, … 

4=a  

8412 =−=d  

 

44)8(5456 =+=+= daT  

 

(b) 2, 
2

1
3 , 5, … 

a = 2 

2

1
12

2

1
3 =−=d  

 

17
2

3
1021011 =








+=+= daT  

 

(c) 9− , 3− , 3, … 

9−=a  

6)9(3 =−−−=d  

 

))(1( dnaTn −+=  

)6)(1(9 −+−= n  

669 −+−= n  

156 −= n  

 

2               23=nT  

    23)1( =−+ dna  

   23)3)(1(2 =−+ n  

23332 =−+ n  

    243 =n  

      8=n  

Hence, 8T  is 23. 

 

3 (a) 9, 3, 3− , …, 45−  

 45−=nT  

 45)1( −=−+ dna  

45)6)(1(9 −=−−+ n  

              =−1n  
6

945

−

−−
 

91=−n  

  n = 10 

Number of terms is 10. 
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(b) ,8,
2

1
6,5  …, 26 

26=nT  

 26)1( =−+ dna  

26
2

3
)1(5 =








−+ n  

 

           ( )1
2

3
−n  = 21  

3

2
211 =−n  

141=−n  

  n = 15 

Number of terms is 15. 

 

4  154, 161, …, 294 

 

                    294=nT  

294)7)(1(154 =−+ n  

154294)1(7 −=−n  

140)1(7 =−n  

     =−1n 20 

          n = 21 

Number of multiples if 7 is 21. 

 

5 ...,11,23,22 +− xx  

 

( ) )23(11223 2 +−=−−+ xxx  

    93432 +−=++− xxx  

       0562 =+− xx  

 0)1)(5( =−− xx  

                   x = 5 or 1 

 

6 ,
2

35
,,,4 qp  

4=a  

 

      
2

35
4 =T  

2

35
3 =+ da  

2

35
34 =+ d  

3568 =+ d  

    =d6 27 

      d = 4.5 

 
5.85.44 =+=p  

=q 8.5 + 4.5 = 13 

 

 

 

7 (a)         134 =T  

133 =+ da  … (1) 

 

           3110 =T  

      319 =+ da  … (2) 

 

     (2) – (1) :   186 =d  

        d = 3 

 

       From (1) : 13)3(3 =+a  

               913−=a  

               4=a  

 

(b) )3(24425 +=T  

  = 76 

 

8        145 =T  

144 =+ da  … (1) 

 

       1813 −=T  

1812 −=+ da  … (2) 

 

(2) – (1) : 328 −=d  

  4−=d  

 

From (1) :    144 =+ da  

14)4(4 =−+a  

            a = 30 

 

2)4(83089 −=−+=+= daT  

 

9 (a)       93 =T  

92 =+ da  … (1) 

 

      497 =T  

496 =+ da  … (2) 

 

(2) – (1) : 404 =d  

    d = 10 

 

From (1) : 

9)10(2 =+a  

  a = 11−  

 

109)10(12111213 =+−=+= daT  

 

(b)                79=nT  

79)1( =−+ dna  

79)10)(1(11 =−+− n  

90)1(10 =−n  

   91=−n  

        10=n  

The value of the 10th term is 79. 
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10         364 =T  

363 =+ da  … (1) 

 

7810 =T  

  789 =+ da  … (2) 

 

(2) – (1) : 426 =d  

7=d  

 

From (1) : 

36)7(3 =+a  

          15=a  

 

                 0001nT  

   0001)1( −+ dna  

0001)7)(1(15 −+ n  

         985)1(7 −n  

  7.1401−n  

      7.141n  

The smallest integer value of n is 

142. 

 

0021)7(14115141142 =+=+= daT  

 

11 If yx,  and z are three consecutive term of 

an arithmetic progression, hence  
        yzxy −=−  

or zyyx −=−  … (1) 

 
xzzy ++ , , yx + . 

                    

   1T       2T       3T  

 

yxzyxzTT −=+−+=− )(12  

zyxzyxTT −=+−+=− )(23  

 

From (1), zyyx −=− .  

Hence,         2312 TTTT −=− . 

 

Hence, xzzy ++ ,  and yx +  are three 

consecutive terms of an arithmetic 

progression. 

 

12  (a) a = 3 000, d = 250 

5004)250(6000367 =+=+= daT  

Encik Sulaiman’s monthly salary in the 

7th year is RM4 500. 

 

(b)                             2505=nT  

             2505)1( =−+ dna  

2505)250)(1(0003 =−+ n  

2502)1(250 =−n  

 

91=−n  

 10=n  

Hence, Encik Sulaiman’s monthly 

salary is RM2 250 in the 10th year of 

his service. 

 

13 (a) 60, 57, 54, … 

3,60 −== da  

 

39)3(76078 =−+=+= daT  

The distance of walk at the 8th minute is 

39 m. 

 

(b)                      30=nT  

      30)1( =−+ dna  

30)3)(1(60 =−−+ n  

30)3)(1( −=−−n  

11=n  

The distance of walk is 30 m at the 11th 

minute. 

 

UPSKILL 5.1c 

 
1  (a) 5.11−=a , ( ) 5.25.119 =−−−=d  

 dna
n

Sn )1(2
2

−+=  

 )5.2)(9()5.11(2
2

10
10 +−=S  

5.210 −=S  

 

(b) 1−=a , 2)1(1 =−−=d  

( ) 2)1()1(2
2

−+−= n
n

Sn  

( )222
2

−+−= n
n

Sn  

( )42
2

−= n
n

Sn  

nnSn 22 −=  

 

(c) 4)1(3,1 =−−=−= da  

                  43=nT  

43)4)(1(1 =−+− n  

44)4)(1( =−n  

11)1( =−n  

        n = 12 
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)(
2

la
n

Sn +=  

)431(
2

12
12 +−=S  

)431(
2

12
12 +−=S  

25212 =S  

 

(d) 
4

1

2

3

4

5
,

2

3
−=−== da  

               1−=nT  

1
4

1
)1(

2

3
−=








−−+ n  

      
2

3
1

4

1
)1( −−=








−−n  

      
2

5

4

1
)1( −=








−−n  

                   

4

1
2

5

1

−

−

=−n  

                   101=−n  

                    11=n  

 

( )la
n

Sn +=
2

 









−+= )1(

2

3

2

11
11S  

4

3
211 =S  

 

2  994,,308,301   

7,301 == da  

 

                    994=nT  

 994)7)(1(301 =−+ n  

693)7)(1( =−n  

991=−n  

     100=n  

 

  )(
2

la
n

Sn +=  

=100S 75064)994301(
2

100
=+  

 

3 155,,95,100 −−  

5,100 =−= da  

 

                      155=nT  

        155)1( =−+ dna  

155)5)(1(100 =−+− n  

              ( ) 25515 =−n  

                  511=−n  

 52=n  

 

)(
2

la
n

Tn +=  

)155100(
2

52
52 +−=T  

430152 =T  

 

4  27, 24, 21, … 

3,27 −== da  

 

                       0=nS  

     0)1(2
2

=−+ dna
n

 

  0)1(3)27(2
2

=−− n
n

 

        ( ) 03354 =+− nn  

             0)357( =− nn  

0573 =−n  

         19=n  

 

5  10, 7, 4,. … 

3,10 −== da  

 

                           35−=nS  

         35)1(2
2

−=−+ dna
n

 

  35)3)(1()10(2
2

−=−−+ n
n

 

  ( ) 703320 −=+− nn  

      ( ) 70323 −=− nn  

      70323 2 −=− nn  

  070233 2 =−− nn  

0)73()10( =+− nn  

     10=n  or
3

7
−=n  

3

7
−=n  is not accepted. 

10=n  

 

6  2, 5, 8, … 

a = 2, d = 3 

 

                             301=nS  

          301)1(2
2

=−+ dna
n

 

     301)3)(1()2(2
2

=−+ n
n

 

             ( ) 602334 =−+ nn  



5 

 

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021    EXCEL Additional Mathematics SPM 

                   ( ) 60213 =+nn  

          06023 2 =−+ nn  

      0)433)(14( =−− nn  

     14=n  or
3

43
=n  

3

43
=n  is not accepted. 

14=n  

 

7        134 =T  

133 =+ da  … (1) 

 

     3110 =T  

319 =+ da  … (2) 

 

(2) – (1) :   186 =d  

  3=d  

 

From (1) : 

13)3(3 =+a  

   4=a  

 

=14S   329)3(13)4(2
2

14
=+  

 

8               88 =S  

( ) 872
2

8
=+ da  

      272 =+ da  … (1) 

 

               14416 =S  

( ) 144152
2

16
=+ da  

       18152 =+ da  … (2) 

 

(2) – (1) : 168 =d  

2=d  

 

From (1) : 2)2(72 =+a  

6−=a  

 

=16T 24)2(15615 =+−=+ da  

 

9          74 =T  

  73 =+ da  … (1) 

1462 =+ da  … (1)   2 

 

14510 =S  

145)92(
2

10
=+ da  

       2992 =+ da  … (2) 

 

(2) – (1) : 153 =d  

5=d  

 

From (1) : 7)5(3 =+a  

 8−=a  

=11S    187)5(10)8(2
2

11
=+−  

 

10  4, 7, 10, … 

3,4 == da  

 

312 SS −  

=    )3(2)4(2
2

3
)3(11)4(2

2

12
+−+  

21246−=  

= 225 

 

11 (a)  152 =T  

15=+ da  … (1) 

 

234 =T  

233 =+ da  … (2) 

 

82 =d  

 4=d  

 

From (1) :  
 154 =+a  

11=a  

 

(b) 410 SS −  

     )4(3)11(2
2

4
)4(9)11(2

2

10
+−+=  

  = 68290−  

  = 222 

 

12 360)(
2

=+= la
n

Sn  

         360)8010(
2

=+
n

 

             36045 =n  

                 8=n  

 

  360)1()10(2
2

=−+ dn
n

 

  360)18(20
2

8
=−+ d  

        ( ) 3607204 =+ d  

           90720 =+ d  

707 =d  

  10=d  
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Alternative Method 

 

80)1(10 =−+= dnTn  

 80)18(10 =−+ d  

10=d  

13  (a) 1T  = kh2

3

1
  

2T = 222

3

2

3

1
)2(

3

1
hkhkh  +=+  

3T  222

3

4

3

1
)4(

3

1
hkhkh  +=+=  

 

=− 12 TT 2

3

2
h  

=− 23 TT 2

3

2
h  

 

Since 2312 TTTT −=− = 

2

3

2
h (constant), hence the volumes of 

cones form an arithmetic progression. 

Common difference = 2

3

2
h  

 

(b)                              304 =T  

                     303 =+ da  

 30
3

2
3

3

1 22 =







+ hkh  

          906 22 =+ hkh  … (1) 

 

                            1205 =S  

                12042
2

5
=+ da  

                 =+ da 105 120  

                    242 =+ da  

 24
3

2
2

3

1 22 =







+ hkh  

             724 22 =+ hkh   … (2) 

                       182 2 =h  

                        92 =h  

                         3=h  

Radius of base = 3 cm 

90)3(63 22 =+k  

        90549 =+k  

                 =k 4 

                Height = 4 cm 

 

 

 

 

14  nnSn 32 2 +=  

(a) 233 SST −=  

 )2(3)2(2)3(3)3(2 22 +−+=  

1427−=  

= 13 

 

(b) 91010 SST −=  

 )9(3)9(2)10(3)10(2 22 +−+=  

189230−=  

= 41 

 

15  
236 nnSn −=  

(a) 11 ST =  

36−=  

= 3 

 

(b) 122 SST −=  

= )36()2(3)2(6 2 −−−  

= 3−  

 

       12 TTd −=  

33−−=d  

6−=d  
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16                 22 :: nmSS nm =  

                      
2

2

n

m

S

S

n

m =  

 

 
2

2

)1(2
2

)1(2
2

n

m

dna
n

dma
m

=

−+

−+

 

      
n

m

dna

dma
=

−+

−+

)1(2

)1(2
 

   mdnamndman )1(2)1(2 −+=−+  

           ( ) ndmmdnmna )1()1(22 −−−=−  

mn

ndmmdn
a

22

)1()1(

−

−−−
=  

mn

ndmd
a

22 −

+−
=  

)(2

)(

mn

nmd
a

−

+−
=  

2

d
a =  

n

m
nm

T

T
TT =:  

dna

dma

)1(

)1(

−+

−+
=  

dn
d

dm
d

)1(
2

)1(
2

−+

−+

=  

)1(2

)1(2

−+

−+
=

ndd

mdd
 

)1(21

)1(21

−+

−+
=

n

m
 

12

12

−

−
=

n

m
 (Shown) 
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UPSKILL 5.2a 

 

1 (a) ...,4,1,
4

1
 

4

4

1

1

1

2 ==
T

T
 

4
1

4

2

3 ==
T

T
 

 

Since 
2

3

1

2

T

T

T

T
=  = 4 (a constant), hence 

The number sequence is a geometric 

progression. 

 

(b) ...,
8

1
,

4

1
,

2

1
,1 −−  

2

1

1

2

1

1

2 −=

−

=
T

T
 

2

1

2

1
4

1

2

3 −=

−

=
T

T
 

2

1

4

1
8

1

3

4 −=

−

=
T

T
 

Since 
3

4

2

3

1

2

T

T

T

T

T

T
==  = 

2

1
−  (constant), 

hence the number sequence is a geometric 

progression. 

 

(c) ...,
5

4
,

5

3
,

5

2
 

2

3

5

2
5

3

1

2 ==
T

T
 

3

4

5

3
5

4

2

3 ==
T

T
 

Since 
2

3

1

2

T

T

T

T
 , hence the number 

sequence is not a geometric progression. 

 

 

 

 

 

 

2 (a) ...,3,
4

3
,

16

3
 

4

16

3
4

3

1

2 ==
T

T
 

4

4

3

3

2

3 ==
T

T
 

Since 
2

3

1

2

T

T

T

T
=  = 4 (a constant), hence 

the number sequence is a geometric 

progression. 

Common ratio = 4 

 

(b) ...,
0003

1
,

300

1
,

30

1
,

3

1
−−  

10

1

3

1
30

1

1

2 −=

−

=
T

T
 

10

1

30

1
300

1

2

3 −=

−

=
T

T
 

10

1

300

1

0003

1

3

4 −=

−

=
T

T
 

Since 
3

4

2

3

1

2

T

T

T

T

T

T
==  = 

10

1
− (a constant), 

hence the number sequence is a geometric 

progression. Common ratio = 
10

1
− . 

 

(c) ...,2,,
2

2 ppp
p

p
+

+
 

2

2
1

2 +=

+

= p

p

p

p

T

T
 

2
)2(

2

3 +=
+

= p
p

pp

T

T
 

Since 
2

3

1

2

T

T

T

T
=  = p + 2 (a constant), hence 

the number sequence is a geometric 

progression. Common ratio = p + 2. 
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3  1T  = Area of ABCD = bh 

2T = Area of ABPQ = 
22

bhh
b =








 

3T  = Area of ABKL = 
44

bhh
b =








 

=4T  Area of ABTU = 
88

bhh
b =








 

 

2

12

1

2 ==
bh

bh

T

T
 

2

1

2

4

2

3 ==
bh

bh

T

T
 

2

1

4

8

3

4 ==
bh

bh

T

T
 

Since 
3

4

2

3

1

2

T

T

T

T

T

T
==

2

1
= , hence the areas of 

ABCD, ABPQ, ABKL and ABTU form a 

geometric progression. 

Common ratio = 
2

1
. 

 

UPSKILL 5.2b 

 
1 (a) 8, 4, 2, … 

2

1
,1 == ra  

11T  = 
128

1

2

1
)8(

10
1 =








=−nar  

 

(b) 
3

4
,

9

8
,

27

16
, … 

27

16
=a , 

2

3

27

16
9

8

==r  

=5T 3
2

3

27

16
4

4 =















=ar  

 

(c) 
3

1
,1,3 , … 

3

1
,3 == ra  

=nT nn

n

n
−−−

−

−

===






 2)1(1

1

1

33
3

3

3

1
3  

 

2  (a) 
9

1
,

6

1
,

4

1
 

4

1
6

1

,
4

1
== ra = 

3

2
 

  
81

4
=nT  

81

4

3

2

4

1
1

=















−n

 

81

16

3

2
1

=







−n

 

41

3

2

3

2








=








−n

 

41=−n  

  5=n  

Number of terms = 5 

 

(b) ,
3

1
,

3

2
,2  

3

1

2

3

2

,2 === ra  

           
729

2
=nT  

2 =







−1

3

1
n

 
729

2
 

 
729

1

3

1
1

=







−n

 

61

3

1

3

1








=








−n

 

61=−n  

     7=n  

Number of terms = 7 

 

(c) 1 000, –200, 40, … 

0001=a , 
5

1

0001

200
−=

−
=r  

 

                        
625

8
−=nT  

                  
625

81 −=−nar  

625

8

5

1
)0001(

1

−=







−

−n

 

          
000625

8

5

1
1

−=







−

−n
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12578

1

5

1
1

−=







−

−n

 

71

5

1

5

1








−=








−

−n

 

71=−n  

      8=n  

Number of terms = 8 

 

3 74,4,2 ++− xxx , … 

 

     
4

74

2

4

+

+
=

−

+

x

x

x

x
 

     )2)(74()4( 2 −+=+ xxx  

  144168 22 −−=++ xxxx  

03093 2 =−− xx  

 01032 =−− xx  

  ( ) 0)2(5 =+− xx  

  5=x  or 2−=x  

When 5=x , 3
3

9

2

4
==

−

+
=

x

x
r  

When 
2

1

22

42
,2 −=

−−

+−
=−= rx  

 

4 (a) 22,4, ++ xxx , … 

       
4

224

+

+
=

+

x

x

x

x
 

       )22()4( 2 +=+ xxx  

 xxxx 22168 22 +=++  

 01662 =−− xx  

0)2)(8( =+− xx  

8=x  or 2−=x  

2−=x  is not accepted because the 

question states that all the terms are 

positive. 
8=x  

 

(b) 18,12,8 , … 

        xT =2  

        8=ar  

8
8

12
=








a  

3

16
=a  

2

81

8

12

3

16
5

5
6 =
















== arT  

 

 

 

5 (a) 
2

1
2 =T  

 
2

1
=ar  … (1) 

128

1
4 =T  

128

13 =ar  … (2) 

 

:
)1(

)2(
  

64

1

2

1
128

1
3

==
ar

ar
 

64

12 =r  

  
8

1
=r  

From (1) :   
2

1

8

1
=








a  

   4=a  

 

(b) nT 1−= nar  

1

8

1
4

−









=

n

nT  









=

− )1(3

2

2

1
2

nnT  

)1(322 −−= n
nT  

n
nT 352 −=  

 

6 1232 =+TT  

122 =+ arar  

( ) 121 =+ rar  … (1) 

 

    443 =+TT  

432 =+ arar  

( ) 412 =+ rar  … (2) 

 

:
)1(

)2(

( ) 12

4

1

)1(2

=
+

+

rar

rar
 

3

1
=r  

From (1) :  

   ( ) 121 =+ rar  

12
3

1
1

3

1
=








+ a  

12
9

4
=a  

27=a  



11 

 

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021    EXCEL Additional Mathematics SPM 

7 
3

1
8,5,3 , … 

3=a , 
3

5
=r  

60nT  

60
3

5
3

1









−n

 

20
3

5
1









−n

 









−

3

5
lg)1(n > 20lg  









−

3

5
lg

20lg
1n  

86.51−n  

 86.6n  

The smallest term which exceeds 60 is the 

7th term. 

 

8 27, 18, 12, … 

3

2

27

18
,27 === ra  

 

                     1nT   

       1
3

2
27

1









−n

 

       
27

1

3

2
1









−n

 

   
27

1
lg

3

2
lg)1( 








−n  

 4314.1)1(1761.0 −−− n  

                   
1761.0

4314.1
1

−

−
−n  

                  03.81−n  

                       03.9n  

The smallest term which is less than 1 is the 

10th term. 

 

9 a = 40 000, r = 1.05 

T11 = 
10)05.1(00040=tar  

 = RM65 155.79 

 

10  a = 80 000 

r = 0.9 

 

The value of the car after 5 years: 

T6= 5ar = ( )59.000080 = RM47 239.20 
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11 1−= p
p arT   1−= q

q arT   1−= u
u arT  

1−= parP   1−= qarQ   1−= uarU  

 

( ) ( ) ( ) qpupuquqpqppuuq arararUQP
−−−−−−−−− = 111  

   ))(1())(1())(1( qpupuquqpqppuuq ra −−+−−+−−−+−+−=  

   qpqupupupqquuqpupqra +−−++−−++−−= 0  

   ( )0)1( r=  

  1=  [Shown] 
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UPSKILL 5.2c 

 
1 (a) 1, 2, 4,  

2,1 == ra  

10S  = 
( ) ( )

12

121

1

1 10

−

−
=

−

−

r

ra n

 = 1 023 

 

(b) 4, –6, 9, … 

 
2

3
,4 −== ra  

=5S

1
2

3

1
2

3
4

5

−−














−








−

 

4

3
13

2

5
8

275

2

5

32

275
4

5 =

−

−

=









−









−

=S  

 

(c) 48, 12, 3, …, 
16

3
 









==

4

1
,48 ra  

             
16

3
=nT  

       
16

31 =−nar  

16

3

4

1
48

1

=







−n

 

   
256

1

4

1
1

=







−n

 

   

41

4

1

4

1








=








−n

 

        41=−n  

             5=n  

4

1
1

4

1
148

5

5

−






















−

=S  

4

3

0241

1
148

5




















−

=S  

3

4

0241

0231
485 










=S  











=

0241

0231
645S  

16

0231
5 =S = 

16

15
63  

2 
2

1
=r  

 
4

1
114 =S  

4

45

2

1
1

2

1
1

4

=

−






















−a

 

            
2

1

4

45

16

15
=a  

                6

16

15
8

45

==a  

3 8=a  

42 =T  

2

1

8

4
==r  

 

2

1
15=nS  

2

31

2

1
1

2

1
18

=

−






















−

n

 

2

31

2

1
116 =






















−

n

 

      
)16(2

31

2

1
1 =








−

n

 

             
32

1

2

1
=








n

 

                     5=n  

 

4  a = 5, r = 2 

 

511 SS −  

( ) ( )
12

125

12

125 511

−

−
−

−

−
=  

= 10 235 – 155 

= 10 080 
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5   544 =T  

543 =ar  … (1) 

 

  45817 =T  

45816 =ar  … (2) 

 

54

4581
:

)1(

)2(

3

6
=

ar

ar
 

3r  = 27  

  3=r  

 

From (1) : 

54)3( 3 =a  

       
27

54
=a  

       2=a  

 

38 SS −  

( ) ( )
13

132

13

132 38

−

−
−

−

−
=  

265606 −=  

= 6 534 

 

6                    252 =S  

         
( )

25
1

12

=
−

−

r

ra
 

( ) ( )
25

1

11
=

−

−+

r

rra
 

          25)1( =+ra  … (1) 

 

  803 =T  

802 =ar  … (2) 

 

( ) 25

80

1
:

)1(

)2( 2

=
+ra

ar
 

5

16

1

2

=
+r

r
 

 16165 2 += rr  

016165 2 =−− rr  

( )( ) 0454 =+− rr  

  4=r  or 
5

4
−=r  

From (1) : when r = 4, 

25)14( =+a  

5=a  

 

 

 

From (1) : when r = –
5

4
, 

251
5

4
=








+−a  

25
5

1
=a  

   125=a  

    

 

7  2, 3, 
2

9
, … 

 

               60nS  

60

1
2

3

1
2

3
2



−














−








n

 

601
2

3
4 














−








n

 

151
2

3
−








n

 

16
2

3









n

 

16lg5.1lg n  

5.1lg

16lg
n  

84.6n  

Hence, the 7th term exceeds 60. 

 

8  a = 1, r = 2 

( )
12

121 18

18
−

−
=S  = RM262 143 

 

9  a = 4, r = 3 

9S
( )

36439
13

134 9

=
−

−
=  

 

10  (a) a = 600, r = 0.95 

7T  = ( ) =
−17

95.0600 RM441 (correct 

to the nearest RM) 
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   (b)                  370nT  

             3701 −nar  

 ( ) 37095.0600
1


−n
 

60

37
95.0 1 −n  

   
60

37
lg95.0lg)1( −n  

( ) 2099.010223.0 −−− n  

  
0223.0

2099.0
1

−

−
−n  

  41.91−n  

       41.10n  

Minimum value of n = 11 

 

(c) 8S  = 
( )

95.01

95.01600 8

−

−
= RM4 039 (correct 

to the nearest RM) 

 

11  ( )123 −= n
nS  

(a) 3T  = 23 SS −  

= ( ) ( )123123 23 −−−  

921−=  

= 12 

 

(b)   6T = 56 SS −  

6T = ( ) ( )123123 56 −−−  

 93189−=   

 = 96 

 

12 ( )n
nS 5.01200 −=  

(a) 1T  ( ) 1005.01200 1
1 =−== S  

 

(b) 2T 12 SS −=  

( ) 1005.01200 2 −−=  

50=  

=r
2

1

100

50

1

2 ==
T

T
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13                  nn pSS =2  

       
( ) ( )













−

−
=

−

−

1

1

1

12

r

ra
p

r

ra nn

 

          ( ) ( )112 −=− nn rpr  

          ( ) ( )11
2

−=− nn rpr  

( )( ) ( )111 −=−+ nnn rprr  

                    ( )1+= nrp  

 
                    nn qSS 24 =  

          
( ) ( )













−

−
=

−

−

1

1

1

1 24

r

ra
q

r

ra nn

 

             ( ) ( )11 24 −=− nn rqr  

           ( ) ( )11 222 −=− nn rqr  

( )( ) ( )111 222 −=−+ nnn rqrr  

                        ( )12 += nrq  

( )  22 11)1( −+=− nrp  

  nr2=  
  1−= q  [Shown] 
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UPSKILL 5.2d 

 
1  (a) 4, 2, 1, … 

S  = 

2

1
1

4

−

= 8 

 

(b) ,
3

2
,2,6  

S  = 

3

1
1

6

−

 = 9 

 

(c) 
27

8
,

9

4
,

3

2
−− , … 

3

2

3

2
9

4

−=

−

=r  

5

2

3

2
1

3

2

−=









−−

−

=S  

2             
3

2
16=S  

      
3

50

1

10
=

− r
 

30)1(50 =− r  

       
5

3
1 =− r  

            
5

2
=r  

 

3 (a) ...,6,2,26 −++ kkk  

       
2

6

26

2

+

−
=

+

+

k

k

k

k
 

     )6)(26()2( 2 −+=+ kkk  

15626644 22 −+−=++ kkkkk  

   016016 =−k  

  10
16

160
==k  

 

(b) ...,610,210,2610 −++  

...,4,12,36  

=r
3

1

36

12
=  

 

(c) =S 54

3

1
1

36
=









−

 

 

4    23 =T  

22 =ar  … (1) 

 

8

1
5 =T  

8

14 =ar  … (2) 

 

16

1
:

)1(

)2( 2 =r  

4

1
=r  

 

From (1) : 2
4

1
2

=







a  

32=a  

3

2
42

4

1
1

32
=









−

=S  

 

5  
2

3
2 =T  

2

3
=ar  … (1) 

 

6=S  

6
1

=
− r

a
 … (2) 

 

2

3

61:
)1(

)2(
=−

ar

r

a

 

   4
1

1
=

− arr

a
 

      4
)1(

1
=

− rr
 

                 )1(41 rr −=  

                 
2441 rr −=  

0144 2 =+− rr  

0)12( 2 =−r  

           
2

1
=r  

From (1) : 

2

3

2

1
=








a  

        =a 3 

 

 



17 

 

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021    EXCEL Additional Mathematics SPM 

6  
8

27
=S  

8

27

1
=

− r

a
 … (1) 

 

      
8

15
2 =S  

8

15
21 =+TT  

=+ ara
8

15
 

8

15
)1( =+ ra  … (2) 

 

8

27
8

15

1

)1(
:

)1(

)2(
=

−

+

r

a

ra
 

 =−+ )1)(1( rr
9

5
 

9

5
1 2 =− r  

9

5
12 −=r  

9

42 =r  

3

2
=r  

 

From (2) : 

When 
3

2
=r ,

8

15

3

2
1 =








+a  

3

5
8

15

=a  

8

9
=a  

When 
3

2
−=r , 

8

15

3

2
1 =








−a  

3

1
8

15

=a  

8

45
=a  

 

 

 

 

 

 

7 (a) 0.888… 
...0008.008.08.0 +++=  

1.01

8.0

−
=  

1.01

8.0

−
=  

9.0

8.0
=  

9

8
=  

 

(b)   0.454545… 
00000045.00045.045.0 ++=  

01.01

45.0

−
=  

99.0

45.0
=  

99

45
=  

11

5
=  

 

(c)   0.228228228… 

= 0.228 + 0.000000228 + 

0.000000000228 

 
999.01

228.0

−
=  

= 
999

228
 

= 
333

76
 

8 (a) =1T Area of PQR = sin
2

1 2x  

=2T Area of PQ1R1 = sin
22

1
2








 x
 

 sin
8

1 2x=  

=3T Area of PQ2R2 = sin
42

1
2








 x
 

sin
32

1 2x=  

=4T Area of PQ3R3 = sin
82

1
2








 x
 

sin
128

1 2x=  
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4

1

sin
2

1

sin
8

1

2

2

1

2 ==





x

x

T

T
 

4

1

sin
8

1

sin
32

1

2

2

2

3 ==





x

x

T

T
 

4

1

sin
32

1

sin
128

1

2

2

3

4 ==





x

x

T

T
 

Since 
4

1

3

4

2

3

1

2 ===
T

T

T

T

T

T
 (a constant), 

hence the areas of the triangles form a 

geometric progression. 

Common ratio = 
4

1
 

 

(b) (i) == 1Ta Area of PQR  

= o2 30sin)24(
2

1
 

= 144 
4

4
5

4

1
144 








== arT

16

9
=  cm2 

 

 (ii) 

4

1
1

30sin)24(
2

1

1

o2

−

=
−

=
r

a
T  

4

3

144
=  

192=  cm2 
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Summative Practice 5 

 

1 (a)   7−k , 1−k , 22 −k , … 

)1(22)7(1 −−−=−−− kkkk  

16 −= k  

7=k  

 

(b) 0, 6, 12, … 

39 SS −   

= ( ) ( )dada 22
2

3
82

2

9
+−+  

   )6(2)0(2
2

3
)6(8)0(2

2

9
+−+=  

18216−=  

198=  

 

2  4, 7, 10, … 

3,4 == da  

323 SS −  

= ( ) ( )dada 22
2

3
222

2

23
+−+  

=    )3(2)4(2
2

3
)3(22)4(2

2

23
+−+  

= 21851−  

= 830 

 

3                         1173 =S  

  117)7)(13(2
2

3
=−+a  

               
3

2
117142 =+a  

               78142 =+a  

                        32=a  

The required three consecutive terms are 32, 

39 and 46. 

 

4  50, 46, 42, … 

                    0nT  

)4)(1(50 −−+ n < 0 

          50)1(4 −−− n  

                
4

50
1

−

−
−n  

                5.121−n  

                     5.13n  

 Hence, the smallest value of n is 14. 

 

5  a = 1 200, d = 80 

 

T15 = 3202RM)80(14200114 =+=+ da  

 

 

 

 

 

6  a = 150, d = 5 

 

24S  = ( )da 232
2

24
+  

 )5(23)150(212 +=  

= RM4 980 

 

7  1, 2, 3, … 

=20S   210)1(19)1(2
2

20
=+  bricks 

 

8       Condensed milk 

dnaTn )1( −+=  

)5)(1(65 −−+= nTn  

5565 +−= nTn  

nTn 570 −=  … (1) 

 

Evaporated milk 

dnaTn )1( −+=  

)3)(1(45 −−+= nTn  

3345 +−= nTn  

nTn 348 −=  … (2) 

 

Substitute (1) into (2): 
nn 348570 −=−  

n222 =  

11=n  

 

Hence, the balance of the number of cans 

of the condensed milk and evaporated 

milk are the same after  10 days. 

 

 

 

 

 

 

 

 

9      ,
7

2
4,

7

1
4,4  

 

)142(
2

15
15 daS +=  

















+=

7

1
14)4(2

2

15
 

75=  minutes 

= 1 hour 15 minutes [less than 1.5 

hours] 

 

Hence, Nathan is qualified for the state 

level run.  

 

 

 

At the 0th day (T1), the stall has 65 

cans of condensed milk and 45 cans 

of evaporate milk. Hence, T11 is the 

10 day.  
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10  =1T hr 2  

=2T )1(2 +hr  

=3T )2(2 +hr  

 

hrhrTT 22
12 )1(  −+=− = 2r  

)1()2( 22
23 +−+=− hrhrTT  = 2r  

 

Since 
2

2312 rTTTT =−=−  (a constant), 

hence the volumes of cylinders form an 

arithmetic progression.  

Common difference = 2r  

 

11  (a) Let the length of the side of the smallest 

equilateral triangle = x cm 

...),4(3),2(3,3 ++ xxx  

6,3 == dxa  

 

905 =S  

  90)6(4)3(2
2

5
=+x  

5

2
90246 =+x  

126 =x  

x = 2 

Hence, the length of each side of the 

smallest equilateral triangle is 2 cm. 

 

(b) ...,18,12,6  

                          350=nS  

  350)6)(1()6(2
2

=−+ n
n

 

         ( ) 7006612 =−+ nn  

                700)46( =−nn  

070046 2 =−− nn  

035023 2 =−− nn  

)3(2

)350)(3(4)2(2 2 −−−
=n  

6

20242
=n  

14.11=n  or 47.10−=n  

47.10=n  is not accepted. 

Hence, the number of the complete 

triangles that can be formed is 10. 

 

 

 

 

 

 

12  (a)                  o360=nS  

  360)(
2

=+ la
n

 

360)10020(
2

=+
n

 

   36060 =n  

6=n  

 

(b) 100=nT  

100)1( =−+ dna  

100)16(20 =−+ d  

 805 =d  

   16=d o 

 

(c)  252 =r  

   5=r  

 

Angle of the 2nd sector 

= 20o + 16o 

= 36o 

 

Area of the 2nd sector 

= ( )25
360

36
  

= 
2

5
 cm2 

 

13   Particle A 
,112,116,120  

a = 120, d = –4 

 

Particle B 

x, x – 5, x – 10, … 

a = x, d = –5 

 

(a)                        0=nT  

0)4)(1(120 =−−+ n  

120)1(4 −=−− n  

   301=−n  

         n = 31 

 

(b)                   031 =T  

0)5)(1( =−−+ nx  

0)5)(131( =−−+x  

                      150=x  

 

(c) 31S (particle A) 

= )]4(30)120(2[
2

31
−+  

= 1 860 cm 
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31S  (particle B) 

= )]5(30)150(2[
2

31
−+  

= 2 325 cm 

 

Difference in distance travelled 

= 2 325 – 1 860 

= 465 cm 

 

14  45)5()3( 2
1 ==T  

 63)7()3( 2
2 ==T  

 81)9()3( 2
3 ==T  

 
 184563,45 =−== ra  

 

(a) daT 1415 +=  

)18(1445  +=  

π297=  cm3 

 

(b)                                  126010 =S  

   1260)18)(1(45(2
2

=−+ n
n

 

            ( ) 1260181890
2

=−+ n
n

 

                  ( ) 12601872
2

=+ n
n

 

                    1260)936( =+ nn  

                    1260936 2 =+ nn  

         01260369 2 =−+ nn  

               014042 =−+ nn  

            0)14)(10( =+− nn  

               10=n  or 14−=n  

14−=n  is not accepted. 

Hence, 10=n . 

 

15                             500=nT  

 500)1( =−+ dna  

500)250)(1(4000 =−−+ n  

3500)250)(1( −=−−n  

141=−n  

 15=n  

 

 dna
n

S )1(2
2

15 −+=  

 )250)(115()4000(2
2

15
15 −−+=S  

7503315 =S  

 

Total cost 

= 875RM1650.075033 =  

 

16 ...,3,1,
3

1
 

3,
3

1
== ra  

3

1
364=nS  

( )
3

0931

13

13
3

1

=
−

−n

 

3

0931

6

13
=

−n

 

186213 =−n
 

     18723 =n
 

     733 =n  

        7=n  

 

17           aTT 2023 =−  

      aarar 202 =−  

   0202 =−− rr  

0)4)(5( =+− rr  

5=r  or –4 

 

18  )13(
2

5
−= n
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=3T 23 SS −  

  =  ( ) ( )13
2

5
13

2

5 23 −−−  

  2065−=  

  = 45 

 

19  a = 3, r = 3 

 

1872)3)(3( 66
7 === arT  cells 
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21 1A  = 2

2

1
k  

A2 = 
2

2

8

1

22

1
k

k
=








 

A3 = 2
2

32

1

42

1
k

k
=








 

4

1

2

1
8

1

2

2

1

2 ==

k

k

A

A
 

2

2

2

3

8

1
32

1

k

k

A

A
=

4

1
=  

Since 
4

1

2

3

1

2 ==
A

A

A

A
 (a constant), hence 

the areas of the right-angled triangles form 

a geometric progression.  

Common ratio = 
4

1
 

 

22 (a) 50, 40, 32, … 

a= 50, 
5

4
=r  

7
8 arT = 49.10

5

4
50

7

=







 cm 

 

  (b)                  5nT  
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5

4
50

1









−n

 

        
50

5

5

4
1









−n

 

10

1
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5

4
lg)1( 








−n  

1)1(097.0 −−− n  

              
097.0

1
1

−

−
−n  

              31.101−n  

                   31.11n  

Hence, height of the 12th bounce is less 

than 5 cm. 

 

23 (a) 3, 6, 12, … 

 

=6T 96)2(3 5 =  members 

 

(b) =9S
 

5331
12

123 9

=
−

−
 members 

 

24 (a) =1T  bt
2

1
 

=2T ( ) ( )tb 22
2

1
 = bt2  
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1
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4

2
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bt

T

T
 

4
2

8

2

3 ==
bt

bt

T

T
 

Since 4
2

3

1

2 ==
T

T

T

T
 (a constant), the 

areas of the right-angled triangles form 

a geometric progression.  

Common ratio = 4 

 

 (b) b = 6, t = 3 

a = 9)3)(6(
2

1
1 ==T  
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631RM30)05.1(00024 16
6 == −T  

 

(b)                         00035nT  

( ) 0003505.100024 1 −n  

             
24

35
05.1 1 −n  

    







−

24

35
lg05.1lg)1(n  

                  
05.1lg

24

35
lg

1










−n  

                  73.71−n  

                       73.8n  

Minimum value of n = 9 
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29  (a) Let AB = r 
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Since 
4

1

2

3

1

2 ==
T

T

T

T
(a constant), hence 

the areas of the quadrants form a 

geometric progression.  

Common ratio = 
4

1
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