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Question 1 
 
(a) 3.14 
(b) 

2
3

−  

(c) 
x

e x

2
1

+− −  

(d) 5=x  
(e) Cx +− cos3  
(f) 2−<x  or 4>x  
(g) aa aaaa log7log3log21log ++=  

14.26.121log ++=aa  
= 5 

 
Question 2 
 
(a) )2ln( += xy  

2
1
+

=
xdx

dy  

when 0=x , 
2
1

=
dx
dy  

2−=∴ normalm  
let the equation of the normal be )( 11 xxmyy −=−  
where 01 =x , 2ln1 =y , 2−=m  

02ln2 =−+∴ yx  
(b) (i) xxxx 5tan25sec5 22 +  

(ii) 2)31(
1

x−
 

(iii) xx cossin3 2  
(c) θrl =  

  )
180
42(10 π

=  

  cm3.7=  
(d) }1:{ ≥xx  

}3:{ ≥yy  
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Question 3 
 
(a) (i) 2

12
2

12 )()( yyxxAB −+−=  

             22 86 +=  
             units10=  

(ii) 
22

11

ba

cbyax
d

+

++
=  

          
5

786 ++
=  

          units
5
21

=  

(iii)
4
3

2 =−=
b
am  

0=−axisxm  

21

21

1
tan

mm
mm

+
−

=θ  

               
4
3

=  

         037≈∴θ  

(iv) 3
25
27

=
−
−−

=BCm  

BCAD mm =  
3=∴ ADm  

let the equation of AD be )( 11 xxmyy −=−  
where 31 −=x , 11 =y  and 3=m  

)3(31 +=−∴ xy  
103 +=∴ xy  

(v) now D lies on 103 += xy  and 2−=y  
)2,4( −−∴ D  

(vi)  
 

(b) SPBPBPSPBPSSB ∠−+= cos))((2222  
°−+= 50cos)48)(56(24856 222SB  

54.44=∴ SB  nautical miles 
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Question 4 
 
(a) 

(i) ∫∫ −=
− dx

x
xdx

x
x )13(13 2

3

 

                   Cxx +−= ln3  

(ii) 
2
1

0

2
1

0

)sin(1)cos(∫ 



= xdxx π
π

π  

                   
π
1

=  

(b) 
2

12cos =x  

  
4

7
4

2 ππ orx =∴  

    
8

7
8

ππ orx =∴  

(c) 

 
(d) 

(i) 3
1

465 tR +=  

when 0=t , 65)0(465 3
1

=+=R  

(ii) now 3
1

465 t
dt
dvR +==  

    CttV ++=∴ 3
4

365  
when t = 0, V = 15, 15=∴C  

15365 3
4

++=∴ ttV  
when t = 0, V = 583 litres 

 

3 

(3,0) 

x 

f(x) 
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Question 5 
 
(a) 

(i) 51
=+

α
α  

(ii) 5=−=+
a
b

βα  

(iii) αββαβα 2)( 222 −+=+  
               )1(2)5( 2 −=  
               23=  

(b) (i) ))(3(4442 kacb −=−=∆  
                      k124 −=  

(ii) for real roots 0≥∆  
          0124 ≥−∴ k  

                   
3
1

≤∴k  

(c) °=∠=∠ θACSABQ  (corresponding angles on RSPQ  are equal) 
now NMCCNM ∠=∠  (equal angles opposite equal sides in isosceles triangle PRM) 

°=∠+∠+°∴ 180NMCCNMθ  (angle sum triangle CNM is 180°) 
2∴ x °−°=∠ θ180NMC  ( CNMNMC ∠=∠ ) 

2
180 °−°

=∠∴
θNMC  

°=∠+∠ 180NMCNMS  (adjacent angles on a straight line are supplementary) 

2
180180 °−°

−°=∠∴
θNMS  

2
180 °+°

=∠∴
θNMS  

 
(d) (i) vertex: (h,k) 

            (3,-2) 
(ii) directrix: kay +−=  

            3−=∴ y  
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Question 6 
 
(a) (i) 01832 =−− xx  

0)3)(6( =+− xx  
3−=∴ x  or 6=x  

(ii) 018)1(3)1( 222 =−+−+ xx  
let 12 += xU  

01832 =−−∴ UU  
0)3)(6( =+− UU  

3−=∴U  or 6=U  
 

312 −=+∴ x  
        42 −=x  
no real solution 
 

612 =+∴ x  
        52 =x  

5±=x  

5±=∴ x  
(b) (i) 2)1( −= xy _(1) 

3=+ yx ___(2) 
21orx −=∴  

41ory =∴  
the curves intersect at (2,1) and (-1,4) 

(ii) Area = dxxx∫ −−−
3

2

2 )]3()1[(  

         = dxxx∫ −−
3

2

2 )2(  

         = 
6

11  units2 

(c) xe
dx
dy −= 1  

dxey x∫ −= 1  

Cey x +−=∴ −1  
when x=1, y=3 

C+−=∴ 13  
4=∴C  

41 +−=∴ −xey  
(d) (i) teV 07.085 −=  

te
dt
dV 07.007.085 −×−×=  

       te 07.08507.0 −×−=  
       kV−=  

(ii) when t = 5, 507.08507.0 ×−×−= e
dt
dV  

                          19.4−=  cm/s2 
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Question 7 
 
(a) 

∫=
b

a

dyxV 2π  

dyyV
2
1

16

0

)16(∫ −= π  

dyyV
2
1

16

0

)16(∫ −−−= π  

16

0

2
3

3
)16(2
















−

−=
yV π  

3
128π

=V  units3 

 
(b) - 
(c) (i) °×− 180)2(n  

(ii) ))1(2(
2

dnanSn −+=  

     ))1(5240(
2

−°+°= nn  

     °×−=
°

+°= 180)2(
2

5)235(
2
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nnn  

     . 
     . 
     . 
     196orn =∴  
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Question 8 
 
(a) (i) SAS 

(ii) °=∠+∠+∠ 90PCBQCPDCQ  (interior angle of a square is a right angle) 
°=∠+∠∴ 45PCBDCQ  

 
now BCEDCQ ∠=∠  (corresponding angles in CDQCBE ∆≡∆ ) 

°=∠+∠∴ 45PCBBCE  
 

°=∠=∠∴ 45PCEQCP  
∴PC bisects QCE∠  

(iii)- 
(b) (i) when 0=t , 0)02(2 ev −=  

                        sm /4=  
(ii) particle is at rest when v = 0 

0)2(2 2 =−∴
−

t

et  
                0=∴t  
when t = 2, 1)2(4 −= ex  

                      m
e
8

=  

the particle will be at rest when t = 2, and at m
e

x 8
=  

(iii)– 

(iv) particle accelerates when 02

2

>
dt

xd  

ie when t > 4 
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Question 9 
 
(a) 

θ
θθ

θθ 2cos
)sin)(1()0)((cos)

cos
1( −−

=
d
d  

                   θθ tansec=  
(b) (i) 222 APABBP +=  (by Pythagoras) 

222 5 xBP +=  
225 xBP +=∴  (BP > 0) 

(ii) PEAPAE +=  
APAEPE −=  

xPE −= 3  
 
now 222 EQPEPQ +=  (by Pythagoras) 
                 22 4)3( +−= x  
                 2625 xx +−=  
       2625 xxPQ +−=∴  (PQ > 0) 

(iii)total cabling = BP + PQ 
                 )62525( 22 xxxL +−++=  

(iv) )62()625(
2
1)2()25(

2
1 2

1
22

1
2 −×+−+×+=

−−
xxxxx

dx
dL  

      0
625

3
25 22

=
+−

−
+

+
=

xx
x

x
x  (for stationary points) 

15
3
5 orx =∴  

now 30 ≤≤ x  

3
5

=∴ x  

 
Test 

Since the function is continuous in the domain 

30 ≤≤ x , 
3
5

=x  is a local minimum and there is only 

one turning point in the domain, 
3
5

=x  is also the 

absolute minimum 

3
5

=∴ AP  metres 

 

x 1 
3
5  

2 

dx
dL  

-0.25 0 0.129 

 \ MIN  / 
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Question 10 
 

(a) )1(
2

1 2

1

2 ppdxx
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2

)1(
2

1 2 −
+

−
=

ppp  

            )1(
2

1 2 +
−
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(b)  
(i) 212 ASS +=  

     )(
2

42
2

1 ppppS +
−
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2

5364

1
ppppS −−+
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     )1(
2

23
3

1 −+−+= ppppS  

     )1)(1(
2
1 23

1 pppS +−+=  

(ii) 323 ASS +=  

     )(
22

)1)(1(
2

)1)(1( 64
23232
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+

−
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+

−+
=  
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2

1
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(c) [ ])1(3632 ...1)1)(1(
2
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(d) – 
(e) - 
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