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1 (i) Let CBnAnun ++= 2 , where A, B and C are 
constants.  

17
2

17
2
317 ,

2
17 ,

2
3

 GC,by  equations ussimultaneo  theSolving
539
624

10

2

3

2

1

+−=⇒=−==

=++=
=++=

=++=

nnucba

CBAu
CBAu

CBAu

n

 

 (ii) 

} ,11:{ is 100
for which  of  valuesofset   the,0 Since

31.5or  793.10 GC,By 

010017
2

17
2
3

10017
2

17
2
3

2

2

∈≥>
>

−==

>−+−

>+−=

nnnu
nn

nn

nn

nnu

n

n

 

2  

[ ]

3ln3
π2

6
π13ln

4
1

)(sin1
2
2ln

4
1

d 
1

1d 
4

1

2
1

2
1

0
1

1

0

0 22

1

0 2

=

×=

=







−
+

−
=

−

−

∫∫

p

p

px
px

x

x
xp

x
x

p

p

 

3 (i) 

2  where,2
)1(

22

)1)()(1(
))(1()1)(1(2)1)((

1
12

1
1

322

222
=

−
=

−
−++−+

=

+−
−++−−+

=

+
+−

−

A
nnnn

nnnnn

nnn
nnnnnn

nnn

 
 

 

 (ii) 
∑∑∑
===









+
+−

−
=

−
=

−

n

r

n

r

n

r rrrrrrr 22
3

2
3 1

12
1

1
2
12

2
11  





=

2
1  1

1  – 
2
2  + 

3
1  

+ 
2
1  – 

3
2  + 

4
1  

+ 
3
1  – 

4
2  + 

5
1  

. 

. 

. 

 
    

+ 
3

1
−n

 – 
2

2
−n

 + 
1

1
−n

 

+ 
2

1
−n

 – 
1

2
−n

 + 
n
1  

+ 
1

1
−n

 – 
n
2  + 




+1
1

n
 









+
+−=









+
+−++−=

1
11

2
1

2
1

1
121

2
1

2
2

1
1

2
1

nn

nnn  

 (iii) 
The sequence converges as ∞→n , 01

→
n

, 

0
1

1
→

+n
 and 

2
1  is a constant.  

4
100

2
1

2
1

1
11

2
1

2
1lim1lim1

2
3

2
3

=





 +−=









+
+−=

−
=

− ∞→
=

∞→

∞

=
∑∑ nnrrrr n

n

r
n

r  

4 (i) 

1165)1(f)3(f)45(f)27(f
)27(ff(11)f(7)f(3) Similarly,

)45(f)9(f)5(f)1(f
)5(f)45(f)9(f

)1(f)41(f)5(f
)4(f)(f

=+=+=+∴
====

====
=+=⇒
=+=⇒

+=





xx

 

 (ii) 

 –6 –4 –2 0 2 4 6 8 10 x 

y 
7 

3 

6 

–7 

y = f(x) 

http://www.mathsguidebook.com/�


 (iii) 

[ ] [ ]

units square 
3
236

610
3
1112

672

6d 12d 72

6d )(f2

2
75d )(f

d )(f

4
2

22

03

4

2

2

0

2

4

0

4

4

3

4

3

=

−





 +=

−





 −+−=

−





 −+−=

−=

+
−=

∫∫
∫
∫
∫

−

−

xxx

xxxx

xx

xx

xx

x

 

5  statement  thebe Let nP  

)12)(1(
6
1

1

2 ++=∑
=

nnnr
n

r

 

R.H.S.L.H.S. since  trueis 

1)3)(2)(1(
6
1)1)1(2)(11(1

6
1R.H.S.

11L.H.S.

 1,When 

1

2
1

1

2

=

==++=

===

=

∑
=

P

r

n

r  

i.e. , somefor   trueis  that Suppose +∈kPk  

)12)(1(
6
1

1

2 ++=∑
=

kkkr
k

r

 

i.e.  true,is  that show To 1+kP  

)32)(2)(1(
6
1

)1)1(2)(1)1)((1(
6
11

1

2

+++=

+++++=∑
+

=

kkk

kkkr
k

r  

[ ]

[ ]
[ ]

)32)(2)(1(
6
1

672)1(
6
1

662)1(
6
1

)1(6)12()1(
6
1

)1()12)(1(
6
1

)1(

L.H.S

2

2

2

2

1

2

1

1

2

+++=

+++=

++++=

++++=

++++=

++=

=

∑

∑

=

+

=

kkk

kkk

kkkk

kkkk

kkkk

kr

r

k

r

k

r

 

. allfor   trueis  induction, almathematic

by  true,is  whenever  trueis   true,is  Since 11
+

+

∈nP

PPP

n

kk  

  

[ ]

)17)(12(
6
1

)128)(12(
6
1

1()14(2)12(
6
1

)12)(1(
6
1)1)2(2)(12)(2(

6
1

1

2
2

1

2
2

1

2

++=

−−++=

+−++=

++−++=

−= ∑∑∑
==+=

nnn

nnnn

nnnn

nnnnnn

rrr
n

r

n

r

n

nr

 

6 (i) 

 
 (ii) 

)6()2()2(2

)6(
2
1

)2(
)2(

)6(
2
11

36
:

2
2

2
2:

222

2
2

2
2

22
22

2

2
2

1

xxx

x
x
xy

xyyxC

x
xy

x
xyC

−+=−

−=
+
−

=

−=⇒=+









+
−

=⇒
+
−

=

 

 (iii) 45.2or  515.0 =−= xx  
7 (i) 

ee0sine0cos)0(f

esinecos)(f

0e0sin)0(f

esin)(f

ee)0(f

e)(f

cos020cos

cos2cos

0cos

cos

0cos

cos

−=⋅+⋅−=′′⇒

⋅+⋅−=′′

=⋅−=′⇒

⋅−=′

==⇒

=

xx

x

x

xxx

xx

x

 

 
By Maclaurin's expansion,  

2

2

2

2
ee

)e(
!2

0e

)0(f
!2

)0(f)0(f)(f

x

x

xxx

−=

−++=

′′+′+=

 

y 

x 

C1 

C1 

C2 

(0, √3) 

(√6, 0) 

y = 1 

x = –2 

(0, –√3) 

(2, 0) 
(0, –1) 

(–√6, 0) 
0 



 (ii) 







+−=







 +−=









+






−+=







 +=

+=
+

−

−

−
−

−

2
2

21

21

1
21

12
2

1

1

)1(1

1

)(1

x
a
b

a

x
a
ba

x
a
ba

x
a
ba

bxa
bxa

 

 
Comparing the term independent of x, 

e
1e1

=⇒= a
a

 

Comparing the coefficient of x2, 

e2
1

2
e

2
e 2

2 ==⇒−=−
ab

a
b  

8 (i) Let un, Sn and r denote the length of the nth bar in 
cm, the total length of the first n bars in cm, and 
the common ratio of the geometric sequence 
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Therefore, the total length of all the bars must be 
less than 357 cm, no matter how many bars there 
are.  
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