St. Joseph’s College

Form 2 Mathematics (I)

Final Examination June 2010

Time allowed: 1 h. 30 min.                Total: 105 marks                No. of pages: 10

Class:                 Name:          Answer                     Class No.:       

Section A: Short Questions. (2% each, total 30%)   

Write your answers in the space provide. No steps are required. Unless otherwise stated, correct your answer to 3 significant figures if necessary.

	1. If (3x + 2)(2x – 4) ( Ax2 + Bx – C .

Find A, B and C.

1. Jack measured the length of a triangle as shown in the figure. 

If all the measurements are correct to the nearest 0.1 cm, find the least possible perimeter of the triangle.

             

              7.2 cm                     5.0 cm


                         8.4 cm

2. Make the letter in the square bracket the subject of the formula.

A = b(c – 1) + 2c             ( c (
3. If the ratio of x and y is 4 : 3 and their difference is 4, find the sum of x and y where x and y are positive numbers.

4. Factorize 2ac + b – c – 2ab.

5. If x ( ( 3,  then   EQ \F(1, x – 3) –  EQ \F(1, x + 3)  = 

6. If 3 chairs and 2 tables cost $730 while 4 chairs and 5 tables cost $1440, what is the cost of a table?

7. In the figure, find x.

                                        130(
                                           100(
                        x(        120(    110(             


8. In the figure, find x. (Leave your answer in surd form.)

                        x


20            13
9. The following frequency distribution table shows the distribution of weights of 30 oranges bought from a supermarket.

  Weight (g)

Frequency

15 – 19

7

20 – 24

9

25 – 29 

6

30 – 34 

8

   The upper boundary of the second class interval is

11. Find the angle ( in the figure.

                      16 cm

                            (
              10 cm

12. Find the total surface area of the given cylinder in terms of (.

                   10 cm

 


                                 12 cm


13. Find x in the figure. (Give your answer correct to the nearest cm.)


                 15 cm

                                       30( 

                           x cm


	1.  A =   6   , B =  –8    

and C =   8   
2.        20.45     cm    
3.         EQ \F( A + b, b + 2)          
4.         28           
5.     (2a – 1)(c – b)     
6.         EQ \F( 6, x2 ( 9)        
7.      $  200          
8.         190          
9.         EQ \R(,231)     EQ       

10.        24.5 g       

11.        36.9(         
12.      170( cm2      
13.         26          


Section B: Write your answers in the space provided, steps are required. (75%)

1. Expand  EQ \F(1,2)(4a – 6b)2                                                           (4%)

	          EQ \F(1,2)(4a – 6b)2

         =   EQ \F(1,2)(16a2 – 48ab + 36b2)

      =  8a2 – 24ab + 18b2
	2%

2%


2. Simplify  EQ \F((x2y)3,(x -1y2)2)  and express your answer with positive indices.                     (4%)

	           EQ \F((x2y)3,(x -1y2)2)
=  EQ \F( x6y3, x -2y4)
=  EQ \F( x8, y)

	2%

2%


3. Without using a calculator, solve sin (2( (10() – cos 3( = 0                           (5%)

	         sin (2( (10() – cos 3( = 0 

                sin (2( (10() = cos 3( 

                sin (2( (10() = sin (90( ( 3()  

                    2( (10( = 90( ( 3(
                         5( = 90( + 10(
                         5( = 100( 

                          ( = 20( 


	1%

1%

1%

1%

1%


4.  Simplify    EQ \F(b,a ( 3b) (  EQ \F (5a – 17b ,2a – 6b)                                                (5%)

	              EQ \F(b,a ( 3b) (  EQ \F ( 5a – 17b ,2a – 6b) 
          =   EQ \F(2b,2a ( 6b) (  EQ \F ( 5a – 17b ,2a – 6b) 
          =   EQ \F ( 5a – 15b ,2a – 6b) 
          =   EQ \F ( 5(a – 3b) ,2(a – 3b)) 
          =   EQ \F ( 5 ,2) 
	1%

2%

1%

1%


5.   Find the unknown x .                                                                                                                                                                                                                                                                                                                                                                                                                                                  

                                          D                 E

                                                 x

               A               B           F                 G

                       123(          60(              
C                                    (6%)

	   Produce AB to G and cut CD at F as shown in the figure.

      ( CBF + ( ABC = 180( (Adj. (s on st. line)

        ( CBF + 123( = 180(
              ( CBF = 57(
      ( CBF + ( BCF = ( CFG (ext. ( of ()

            57( + 60( = ( CFG     

              ( CFG = 117(
                   x = ( CFG ( corr. (, AG // DE)

                   x = 117(
               
	1%

1%

1%

1%

1%

1%


6.  Prove that the following is an identity.

      EQ \F(1 ( sin(,cos() =   EQ \F(cos(,1 + sin()                                                       (6%)

	     L.H.S. =  EQ \F(1 ( sin(,cos()    

           =  EQ \F(1 ( sin(,cos() (  EQ \F(1 + sin(,1 + sin()                                             

           =  EQ \F(1 ( sin2(,cos((1 + sin())   

           =  EQ \F(cos2(,cos((1 + sin()) 

           =  EQ \F(cos(,1 + sin() = R.H.S.   

      (  EQ \F(1 ( sin(,cos() =   EQ \F(cos(,1 + sin()  is an identity.     
	1%

1%

1%

1%

1%

1%


7.  In the figure, ( ABC = ( ADC, AC ( DC  and  AB = BC = AC.              

Prove that AB ( AD.                                 A
                                         


                                                                 B


                                             D       C                       (6%)
	As AB = BC = AC, 

( (ABC is an equilateral triangle

             So  ( ABC = ( BAC = ( ACB = 60(
And ( ABC = ( ADC (given)

                 ( ADC = 60(
             In  (ACD,

              ( CAD + ( ADC + ( ACD = 180( ( ( sum of () 

                     ( CAD + 60( + 90( = 180(
                               ( CAD = 30(
                 ( DAB = ( CAD + ( BAC

                 ( DAB = 30( + 60(
                 ( DAB = 90(
              (    AB ( AD
	1%

1%

1%

1%

1%

1%




8.  If sin( =
[image: image1.wmf]13

5

 , find the value of   EQ \F(2 sin( + 3 cos(,3 tan()  by using trigonometric identities.  

   (Give your answer correct to 2 decimal places.)                                    (6%)

	As sin( =
[image: image2.wmf]13

5

                    

Then cos( = 
[image: image3.wmf]13

5

13

2

2

-

 
         =  
[image: image4.wmf]13

12

                                                                                        

            and tan( = 
[image: image5.wmf]2

2

5

13

5

-

  
= 
[image: image6.wmf]12

5

  

              (   EQ \F(2 sin( + 3 cos(,3 tan()   = 
 EQ \F(2 () + 3 (
[image: image8.wmf]13

12

),3 (
[image: image9.wmf]12

5

))

                                = 2.83 (corr. to 2 dec. place)
	1%

1%

1%

1%

1%

1%


9.  It is given that   EQ \F(c,x) +  EQ \F(y,3x)  = c 

a)  Change the subject of the formula to x.                                              

b)  If c = (2 and y = 4, find the value of x.                                      (6%)
	   a)      EQ \F(c,x) +  EQ \F(y,3x)  = c   

            EQ \F(3c + y,3x)  = c     

                 x =  EQ \F(3c + y,3c)    or    x = 1 +  EQ \F(y,3c)    

b)   If c = (2 and y = 4     

       x =  EQ \F(3((2) + 4,3((2))  

        =  EQ \F( 1 , 3 )               
	2%

2%

1%

1%


10. A box contains marbles of two colours, red and green. The number of the red marbles is 32 more than that of the green marbles. If 
[image: image10.wmf]2

1

of the red marbles and 
[image: image11.wmf]3

1

of the green marbles are taken away, 37 marbles are left in the box. Find the original numbers of the red marbles and the green marbles. 
(7%)

	   Let the original numbers of the red marbles and the green marbles be x and y respectively.


From the question, we have



x–y = 32 ....................................... (i)
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From (ii), 
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[image: image14.wmf]3
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3x + 4y
= 222 ........ (iii)


(i) × 3
3x–3y = 96 .......... (iv)


(iii)​–(iv)
7 y = 126



 y = 18


Substitute x = 48 into (i):



x–18
= 32



x
= 50


( The original numbers of the red marbles and the green marbles are 50 and 18 respectively.


	1%

1%

1%

1%

1%

1%

1%




11. The figure shows a part of a cylinder where the cross section is a sector. 

If the length of AO and AD are 8 cm and 12cm respectively and ( AOB =120(. Find

a) the volume, and                                                       

b) the total surface area of this solid.                                           
                                                                                                                      
                                                   A          120(      B

                                                        8 cm     O               

                                                 12 cm 

                                                   D                   C
      

                                                                E              (10%)                                                         

	   a)  Volume of the solid  

       = ( (8)2 ( 12 (  EQ \F(120(,360()   

       = 804 cm3 (corr. to 3 sig. fig.)

b)  Total surface area of the solid
   = Area of sector AOB + Area of sector DEC + Curve surface area of ABCD + 

Area of rectangle ADEO + Area of rectangle BCEO

       = ( (8)2 (  EQ \F(120(,360()  +  ( (8)2 (  EQ \F(120(,360()  +  2 (8) ( (  EQ \F(120(,360() ( 12  + 8 (12)  + 8 (12)

       = 527 cm2 (corr. to 3 sig. fig.)

                       
	1%

2%

5%

2%


12. A ladder AB of length 6m leans against a vertical wall with the lower end on the horizontal 

ground. The angle between the ladder and the ground is 70(. The ground is slippery and the ladder 

slides down. If the ladder slides down to half of its original height (i.e. the position of XY), find

a)  the angle between the ladder and the ground, and                             

b)  the distance moved by the lower end along the ground.                          

                                                     A   

                                                             6m

                                                     X 

                                                                6m

                                                           

                                                          70(        
                                                     O          B         Y

                                                                           (10%)

	a)   In ( AOB,

      cos70( = 
[image: image15.wmf]m

OB

6

                

       ( OB = 6 cos70( m   

      sin70( = 
[image: image16.wmf]m

OA

6


    ( OA = 6 sin70( m      

      OX = 
[image: image17.wmf]2

1

OA

      OX = 
[image: image18.wmf]2

1

(6 sin70() m  

      OX = 3 sin70( m

In (XOY,

  sin ( XYO = 
[image: image19.wmf]XY

OX


  sin ( XYO = 
[image: image20.wmf]m

m

6

sin70

 

3

°


     ( XYO = 28.0( (corr. to 3 sig. fig.)

The angle between the ladder and the ground is 28.0(
	1%

1%

1%

1%

1%

1%

	b)      cos( = 
[image: image21.wmf]XY

OY


     cos28.0( = 
[image: image22.wmf]m

OY

6


         OY = 6 cos28.0( m

( BY = OY ( OB

     = 6 cos28.0( ( 6 cos70(  ( from (a))

     = 3.25 m (corr. to 3 sig. fig.)

When the ladder slides down to half of its original height, the lower end has slid along the ground for 3.25 m
	1%

1%

1%

1%
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