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1. Use the trapezoidal rule to estimate ∫ 𝑓(𝑥)
1

0
dx from the data given below: 

𝑥 0.00 0.25 0.5 0.75 1.00 

𝑓(𝑥) 2.4 2.6 2.9 3.2 3.6 

 

2. Given a parabola with vertex (−2, 1), opening to the right and passes through the point (3, 6). 

Find the equation of the parabola and determine its focus. 

3. Evaluate the following integrals: 

a. ∫ sin 6𝑥 cos 4𝑥 𝑑𝑥 

b. ∫(3 tan 𝑥 + 4)5 𝑠𝑒𝑐2 𝑥 𝑑𝑥 

4. Use the Newton-Raphson method with initial approximation 𝑥1 = 1 to find √2
6

 on [0, 2] correct 

to three decimal places. 

5. Find the equation of a circle 𝑥2 + y2 + 2gx + 2fy + c = 0 which passes through the points 

𝐴(0, 1), 𝐵(3,−2) and 𝐶(−1,−4). Hence, determine its center and radius. Find the points of 

intersection of the circle with the y-axis. 

6. Given that 𝑓(𝑥) =
1

𝑥+3
 and 𝑔(𝑥) =

𝑥

4
. 

a. On the same axes, sketch the graphs of f and g for the values of x between x = 0 and x = 

2. Shade the region R bounded by f, g, x = 0 and x = 2. 

b. Find the area of region R. 

c. Find the volume of the solid generated when the region R is rotated through 2𝜋 radian 

about the x-axis. 

7. (a) The amount Q(t) of radioactive substance present at time t in a reaction is given by the 

differential equation 

𝑑𝑄

𝑑𝑡
= −kQ 

where k is a positive constant. If the initial amount of the substance is 100mg and is 

decrease to 97 mg in 6 days, determine 

i. The half-life of the substance 

ii. The amount of radioactive substance present after 30 days. 

b. Find the general solution to the differential equation 

(1 + 𝑥)
dy

dx
− y = 1 + x. 

8. Given two straight lines, 

𝐿1: t =
𝑥−1

−3
=

𝑦+2

8
=

𝑧

−3
  and  𝐿2: t =

𝑥+2

10
=

𝑦

10
=

𝑧−4

−7
. 
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a. Show that L1 and L2 are not parallel and find the acute angle between the two straight 

lines. 

b. Determine intersection poin between L1 and plane  Π: 2𝑥 − 𝑦 + 5𝑧 + 25 = 0. 

c. Find an equation of the plane containing L1 and L2. 

9. (a) Find the values of A, B, C and D if 
𝑥2+9

𝑥2(𝑥−3)
=

𝐴

𝑥
+

𝐵

𝑥2 +
𝐶

(𝑥−3)
. 

(b) Hence, evaluate ∫
𝑥2+9

𝑥2(𝑥−3)

1

−2
dx. 

10. Given P, Q and R are three points in a space where  

𝑃𝑄⃗⃗⃗⃗  ⃗ = 𝒂 = 3𝒊 − 𝒋 + 𝒌,   𝑃𝑅⃗⃗⃗⃗  ⃗ = 𝒃 = 2𝒊 + 𝒋 − 3𝒌  

and the coordinates of R is (3, 0, 1). 

a. Hence, show that 

i. a and b are not perpendicular. 

ii. |𝒂𝑥𝒃|2 = |𝒂|2|𝒃|2 − (𝒂. 𝒃)2   

b. Find the area of triangle PQR. 

c. Find the Cartesian equation for the 

i. Plane that passes through the points P, Q and R. 

ii. Line that passes through the point R and perpendicular to the plane in part (i). 

 

 

 

END OF QUESTION PAPER 
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1. Use the trapezoidal rule to estimate ∫ 𝑓(𝑥)
1

0
dx from the data given below: 

𝑥 0.00 0.25 0.5 0.75 1.00 

𝑓(𝑥) 2.4 2.6 2.9 3.2 3.6 

 

SOLUTION 

25.000.025.0 h     

 

𝑥 𝑓(𝑥)   

𝑥0 = 0.00 𝑦0 2.4  

𝑥1 = 0.00 𝑦1  2.6 

𝑥2 = 0.00 𝑦2  2.9 

𝑥3 = 0.00 𝑦3  3.2 

𝑥4 = 0.00 𝑦4 3.6  

Total 6.0 8.7 

 

 

                  

 

 

 

 

 

      )]7.8(20.6[
2

25.0
)(

1

0
 dxxf  

 925.2  

 

 

 
b

a
nn yyyyy

h
dxxf )](2)[(

2
)( 1210   
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2. Given a parabola with vertex (−2, 1), opening to the right and passes through the point (3, 6). 

Find the equation of the parabola and determine its focus. 

 

SOLUTION 

Open to the right           

 

 

 

       )1,2(),( VkhV  

       2h  ,  1k  

     ))2((4)1( 2  xpy  

     )2(4)1( 2  xpy  

 

      At (3, 6) :    

)23(4)16( 2  p  

p2025   

4

5
p  

     )2(
4

5
4)1( 2 








 xy  

     )2(5)1( 2  xy  

 

     







 1,

4

5
2),( FkphF  

                         







 1,

4

3
F  

 

 

)(4)( 2 hxpky   
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3. Evaluate the following integrals: 

a. ∫ sin 6𝑥 cos 4𝑥 𝑑𝑥 

b. ∫(3 tan 𝑥 + 4)5 𝑠𝑒𝑐2 𝑥 𝑑𝑥 

 

SOLUTION 

a)  

         dxxxxxdxxx )]46sin()46[sin(
2

1
4cos6sin  

                                              dxxx 2sin10sin
2

1
 

                                    C
xx











2

2cos

10

10cos

2

1
 

                                    Cxx  2cos
4

1
10cos

20

1
 

 

   b)   









3
sec)4tan3( 525 du

udxxx  

                                                           duu5

3

1
 

                                                          C
u











63

1 6

 

                                                         Cx  6)4tan3(
18

1
 

 

 

dxxdu

xu

2sec3

4tan3




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4. Use the Newton-Raphson method with initial approximation 𝑥1 = 1 to find √2
6

 on [0, 2] correct 

to three decimal places. 

 

SOLUTION 

 

Let 6 2x  

           26 x     

          026 x    

         2)( 6  xxf  

         56)( xxf   

 

 

 

 

          
5

6

1
6

)2(

n

n

nn
x

x
xx


  

         11 x  

        1667.1
)1(6

]2)1[(
1

5

6

2 


x  

        1264.1
)1667.1(6

]2)1667.1[(
1667.1

5

6

3 


x  

        1225.1
)1264.1(6

]2)1264.1[(
1264.1

5

6

4 


x  

         1225.1
)1225.1(6

]2)1225.1[(
1225.1

5

6

5 


x  

       123.1x  

 

 

)(

)(
1

n

n

nn
xf

xf
xx



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5. Find the equation of a circle 𝑥2 + y2 + 2gx + 2fy + c = 0 which passes through the points 

𝐴(0, 1), 𝐵(3,−2) and 𝐶(−1,−4). Hence, determine its center and radius. Find the points of 

intersection of the circle with the y-axis. 

 

SOLUTION 

02222  cfygxyx      

        (0, 1) : 0)1(2)0(2)1()0( 22  cfg  

                       021  cf  

                       12  cf             …………………  (1) 

       (3, -2) : 0)2(2)3(2)2()3( 22  cfg  

                      04613  cfg  

                       1346  cfg  …………………   (2) 

      (-1, -4) : 0)4(2)1(2)4()1( 22  cfg  

                      08217  cfg  

                      1782  cfg …………………  (3) 

     (2) – (1) :    1266  fg         

                         2 fg             …………………  (4)  

     (3) – (1) :  16102  fg                               

                       85  fg          …………………  (5) 

     (4) + (5) :  106  f                               

                           
3

5
f       

     (4) :  2
3

5
g  

              
3

1
g  

     (1) :  1
3

5
2 








c  

               
3

13
c  

     0
3

13

3

5
2

3

1
222 


























 yxyx  

     01310233 22  yxyx  

     









3

5
,

3

1
),( CfgC  

 

 

 

      
3

65

9

65

3

13

3

5

3

1
22



























r  

cfgr  22  
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    At y-axis, 0x  

    01310)0(23)0(3 22  yy  

    013103 2  yy  

    0)1)(133(  yy  

     
3

13
y    or    1y  

    The points of intersection are 









3

13
,0   and (0, 1)  
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6. Given that 𝑓(𝑥) =
1

𝑥+3
 and 𝑔(𝑥) =

𝑥

4
. 

a. On the same axes, sketch the graphs of f and g for the values of x between x = 0 and x = 

2. Shade the region R bounded by f, g, x = 0 and x = 2. 

b. Find the area of region R. 

c. Find the volume of the solid generated when the region R is rotated through 2𝜋 radian 

about the x-axis. 

 

SOLUTION 

3

1
)(




x
xf   ,   

4
)(

x
xg   

     a)                          

                       

 

 

 

 

 

 

 

 

 

 

 

 

    b)   
3

1

4 


x

x
 

         432  xx  

         0432  xx  

        0)1)(4(  xx  

        4x   or  1x  

        From graph,  1x  

 

 

 

         Area  





2

1

1

0 3

1

443

1
dx

x

x
dx

x

x
 

                  

2

1

2
1

0

2

)3ln(
88

)3ln( 
















 x

xx
x  

                    

























 4ln

8

)1(
5ln

8

)2(
03ln

8

)1(
4ln

222

 

                  315.0  
2unit  


2

1

x

x
dxyA  

𝟏

𝟐
 

𝟏

𝟑
 

𝒚 

𝒈(𝒙) =
𝒙

𝟒
 

R 
R 

𝟏

𝟓
 𝒇(𝒙) =

𝟏

𝒙 + 𝟑
 

𝒙 0 2 
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   c)   

 

        Volume dx
x

x
dx

x

x  








































2

1

22
1

0

22

3

1

443

1
  

                      dx
x

x
dx

x

x  





2

1 2

2
1

0

2

2 )3(

1

1616)3(

1
  

                      

2

1

3
1

0

3

3

1

48483

1
























x

xx

x
  

                     




















































4

1

48

1

5

1

48

)2(
0

3

1

48

1

4

1 3

  

                     
120

19
  

3unit  

 


2

1

2
x

x
dxyV   

3

1

1

)3(

)3(
)3(

1

1

2

2































x

x

dxxdx
x
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7. (a) The amount Q(t) of radioactive substance present at time t in a reaction is given by the 

differential equation 

𝑑𝑄

𝑑𝑡
= −kQ 

where k is a positive constant. If the initial amount of the substance is 100mg and is 

decrease to 97 mg in 6 days, determine 

i. The half-life of the substance 

ii. The amount of radioactive substance present after 30 days. 

b. Find the general solution to the differential equation 

(1 + 𝑥)
dy

dx
− y = 1 + x. 

 

SOLUTION 

a)  kQ
dt

dQ
  

    i) dtkdQ
Q  
1

  

   CtkQ ln  

   
CtkeQ   

   
Ctk eeQ   

   
tkeAQ      where  

CeA   

   100,0  Qt  

   )0(100 keA   

    100A  

    tkeQ 100  

   97,6  Qt  

          )6(10097 ke  

          ke 697.0   

          k6)97.0ln(   

          00508.0k  

          teQ 00508.0100    

          te 00508.010050   

          
te 00508.05.0   

          t00508.0)5.0ln(   

          136t  days 

     ii) )30(00508.0100  eQ   

         86.85Q  mg  
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  b) xy
dx

dy
x  1)1(  

       1
1

1



 y

xdx

dy
 

 

 

 

       
x

xP



1

1
)(  ,  1)( xQ  

 

 

       

   


 
 dx

xexV 1

1

)(  

            
)1ln( xe   

            
1)1ln(  xe  

            1)1(  x  

            
x


1

1
 

 

 

 

   




















dx

x
y

x
)1(

1

1

1

1
 

                   
 dx

x1

1
 

   Cx
x

y



)1ln(

1
 

   ))1)(ln(1( Cxxy   

 

)()( xQyxP
dx

dy
  


dxxP

exV
)(

)(  

 dxxQxVyxV )()()(  
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8. Given two straight lines, 

𝐿1: t =
𝑥−1

−3
=

𝑦+2

8
=

𝑧

−3
  and  𝐿2: t =

𝑥+2

10
=

𝑦

10
=

𝑧−4

−7
. 

a. Show that L1 and L2 are not parallel and find the acute angle between the two straight 

lines. 

b. Determine intersection poin between L1 and plane  Π: 2𝑥 − 𝑦 + 5𝑧 + 25 = 0. 

c. Find an equation of the plane containing L1 and L2. 

 

SOLUTION 

38

2

3

1
:1












zyx
tL     and   

7

4

1010

2
:2









zyx
tL  

 

     a)  kjiv 3831   

          kjiv 710102   

          

71010

38321





kji

vv  

                     kji )8030()3021()3056(   

                     kji 1105126   

                     0  

         
1L  and 

2L  are not parallel 

 

          )71010()383(21 kjikjivv   

                     218030   

                     71  

           82)3(8)3( 222

1 v  

           249)7(1010 222

2 v  

 

    

 

          cos)249)(82(71   

           
02.60  

 

      b)  02552:  zyx        

            Parametric equation of line 
1L  

           tx 31  ,  ty 82   ,  tz 3  

            substitute equation of line into equation of plane 

           025)3(5)82()31(2  ttt  

           025158262  ttt  

 a  and  b  are parallel   

    0ba  

cos2121 vvvv   
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           02929  t  

           2929  t  

                 1t  

            2)1(31 x  

            6)1(82 y  

            3)1(3 z  

            The intersection point is (-2, 6, -3) 

 

 

       c)  
21 vvn   

               kji 1105126   

            jia 2  

            Equation of plane 

 

 

            )0(110)2(51)1(261105126  zyx  

            761105126  zyx  

            761105126  zyx  

 

nanr   
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9. (a) Find the values of A, B, and C  if 
𝑥2+9

𝑥2(𝑥−3)
=

𝐴

𝑥
+

𝐵

𝑥2 +
𝐶

(𝑥−3)
. 

(b) Hence, evaluate ∫
𝑥2+9

𝑥2(𝑥−3)

1

−2
dx. 

 

 

SOLUTION 

a)  
)3()3(

9
22

2








x

C

x

B

x

A

xx

x
     

22 )3()3(9 CxxBxAxx   

0x   :   )3(9  B  

3B  

 

3x   :   22 )3(9)3( C  

C918   

2C  

 
2x   :    CA1  

21  A  

1A  
 

3

231

)3(

9
22

2








xxxxx

x
 

 

  

b)   




 1

2 2

1

2 2

2

3

231

)3(

9
dx

xxx
dx

xx

x
 

                                 

1

2

3ln2
3

ln










 x

x
x  

                                 



















 5ln2

)2(

3
2ln2ln2

1

3
1ln  

                                 36.3          
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10. Given P, Q and R are three points in a space where  

𝑃𝑄⃗⃗⃗⃗  ⃗ = 𝒂 = 3𝒊 − 𝒋 + 𝒌,   𝑃𝑅⃗⃗⃗⃗  ⃗ = 𝒃 = 2𝒊 + 𝒋 − 3𝒌  

and the coordinates of R is (3, 0, 1). 

a. Hence, show that 

i. a and b are not perpendicular. 

ii. |𝒂𝑥𝒃|2 = |𝒂|2|𝒃|2 − (𝒂. 𝒃)2   

b. Find the area of triangle PQR. 

c. Find the Cartesian equation for the 

i. Plane that passes through the points P, Q and R. 

ii. Line that passes through the point R and perpendicular to the plane in part (i). 

 

SOLUTION 

a)  kjiaPQ  3   ,    kjibPR 32    ,  R(3, 0, 1) 

 

        i)  )32()3( kjikjiba   

                    316                 

                    2  
                    0  

           a  and b  are not perpendicular 

 

       ii)    

312

113





kji

ba     

                       kji )23()29()13(   

                       kji 5112   

               1505112 222 ba   

               150
2
ba  

               111)1(3 222 a  

               11
2
a  

               14)3(12 222 b     

               14
2
b  

                2ba  

                42)( 22 ba  

               150)4()14)(11()( 222
 baba  

 a  and  b  are perpendicular 

    0ba  
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               2222
)( bababa   

 

 

 

        b)  baPRPQ  kji 5112    

             150 baPRPQ   

              Area of triangle PQR PRPQ
2

1
 

                                                 150
2

1
  

                                                 124.6  
2unit   

 

 

c  i)  PRPQn  kji 5112   

               R(3, 0, 1) 

               Cartesian equation of plane  

               )1(5)0(11)3(25112  zyx  

               115112  zyx  

 

         ii) nv  kji 5112   

              kia  31
 

              Cartesian equation of line 

              
5

1

112

3 


 zyx
 

 

 


