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Question 1

	1.1.1
	A reflection about the y-axis
	1 for reflection
1 for y-axis
	(2)

	1.1.2
	A rotation through 900 in an anti clockwise direction
	1 for rotation
1 for size and direction
	(2)

	1.1.3
	a rotation through θ in an anti clockwise direction
	1 for rotation

1 for size and direction
	(2)

	1.1.4
	An enlargement by a scale factor of 2
	1 for enlargement

1 for the scale factor
	(2)

	1.2
	1.1.4 ( the enlargement).  It changes the size.
	1 for the correct transformation

1 for the reason
	(2)

	1.3
	[image: image5.png]x" = (—1)cos120° — 45in120°




[image: image6.png]



[image: image7.png]y' = 4c0s120° — 1sin120°




[image: image8.png]-195)





	Accept calculator answers as well

1 for substitution
1 for values of special angles

1 for answer

1 for substitution

1 for values of special angles

1 for answer
	(6)

	
	
	
	[16]


Question 2

	2.1
	A reflection in the line y=-x
	1 for reflection
1 for line of reflection
	(2)

	2.2
	[image: image9.png]



	
	(2)

	2.3
	A rotation through 1800
	1 for rotation
1 for angle of rotation
	(2)

	2.4
	[image: image10.png]



	
	(2)

	2.5.1
	k = 1,5
	
	(2)

	2.5.2
	F is ( -4,5 ; -1,5)
	1 per coordinate
	(2)

	2.6
	Area ΔABC [image: image12.png]8p




	
	(2)

	
	
	
	[14]


Question 3
	3.1.1
	[image: image13.png]




	1 for substitution
1 for answer
	(2)

	3.1.2
	the equation of AC will be:

[image: image14.png]1
y-1=-5(+3)




[image: image15.png]




	1 for substitution of gradient

1 for substitution of point

1 for answer
	(3)

	3.1.3
	[image: image16.png]1
tanf = ——
2




[image: image17.png]6 = 153,43°




	1 for tan…
1 for gradient

1 for answer
	(3)

	3.1.4
	[image: image19.png]mpp = 2.50 AB L DB



 ( product of gradients = -1)
Midpt. of DB is (3;-2).

Substitute this to check if it is on line AC

LHS = -2

RHS = [image: image21.png]



So AC bisect DB perpendicularly.
	1 for gradient
1 for conclusion

1 for reason

2 for midpoint

2 for showing midpoint on AC


	(7)


	3.1.5
	[image: image23.png]AM =/(-3-3)2 + (1 + 2)?



=6,48
[image: image24.png]BD=+(2-4)?+(—4-0)>=7.21




[image: image25.png]1
area = -.6487,21 = 23,36 sq.units




	2 for AM
2 for BD

2 for area
	(6)

	3.2.1
	M is [image: image27.png]=49




	1 per substitution for each co-ordinate.
	(2)

	3.2.2
	M is (1;4)

[image: image28.png]



Therefore the gradients are equal

So the points are collinear
	1 per gradient

1 for conclusion
	(3)

	3.2.3
	Midpoint of AC is (1;4).  So diagonals bisect each other.
[image: image29.png]



So diagonals are perpendicular

Hence diagonals of ABCD bisect each other perpendicularly.
	1 for midpoint
1 for conclusion

1 for gradient

1 for conclusion
	(4)

	
	
	
	[30]


Question 4
	4.1
	[image: image30.png]x*+y +4x—12y+4=0




[image: image31.png](x*+4x+4)+ (y*—12y +36) = —4+ 4+ 36




[image: image32.png](x+2)*+(y—6)° =36




So M is (-2 ; 6) and r = 6
	1 for LHS ( completing the squares) 

1 for RHS

1 for final equation

2 for centre

1 for radius
	(6)

	4.2.1
	When y=2, 

x = -5 ( from the equation of the line)
And the radius r= 5

Hence the circle is [image: image34.png](x+5)7+(r—-2)* =25




Therefore: [image: image36.png]x®+10x+25+y* —4x +4=25




So: [image: image38.png]x*+y°+10x—4y +4=0




	1 for recognising the value of y

1 for the value of x
1 for the value of r

 1 for equation in centre radius form

1 for expanding
	(6)


	4.2.2
	Let D be [image: image40.png]



Then [image: image42.png]¥l
= —Sandsox=





And  [image: image44.png]?:zmzmy:





[image: image45.png]1
m, = 6. Hence m, =




Thus the equation of the tangent is given by:

[image: image46.png]1
y =3 = (+11)




[image: image47.png]1

y=—x+

6

29
6





	1 for the calculation of  x

1 for the calculation of y

 1 for the gradient of the radius

1 for the gradient of the tangent

1 for substitution

1 for the answer.
	(6)

	
	
	
	[18]


Question 5
	5.1
	[image: image48.png]3sinf = 1,347




[image: image49.png]sinf = 0,449




[image: image50.png]6 = 26,68%0r 6 = 153,32°




[image: image52.png]cos[2(26,68°) — 15°]



 = 0,78  or 
[image: image54.png]cos[2(153,32°) — 157]



 = 0,37
	1 for simplification

1 for each answer

1 for each answer
	(5)

	5.2.1
	



[image: image55.png]cos(a + f) = cosacosp — sinasinf




=[image: image57.png]




	2 per diagram
1 for expansion

1 for substitution 

1 for answer
	(5)

	5.2.2
	[image: image58.png]sin2a = 2sinacosa




[image: image59.png]2(-3)(-3)-%




	1 for expansion
1 for substitution

1 for answer.
	(3)



	5.3
	[image: image60.png](—sinx)(tanx)(—sin52°%)
(—tanx)(—sinx)(sin52%)




	1 per reduction

	(6)

	
	
	
	[19]


Question 6
	6.1
	[image: image61.png]sin2x — 4sinx = 2 — cosx




[image: image62.png]2sinxcosx + cosx — 4sinx —2 =0




[image: image63.png]cosx(2sinx +1) —2(2sinx +1) =0




[image: image64.png](2sinx + 1) (cosx — 2.





[image: image65.png]1
sinx = —— or cosx = 2




Therefore [image: image67.png]



[image: image68.png]x = 210° +360°.k,or x = 330°+ 360°.k,k € Z




	1 for getting all to LHS

1 for grouping

1 for factors

1 for roots

1 for working with sinx  only

1 for each answer 
	(7)

	6.2.1
	[image: image69.png]0° +180° +360°




	
	(4)

	6.2.2
	[image: image70.png]sinf  cos6
LHS

—cos@  sin@




[image: image71.png]sin” § — cosf(1 — cosb)
sinf(1— cos6)




[image: image72.png]_sin® 6 + cos® 6 — cosf
~ 7 sinf(1— cos)




[image: image73.png]_ 1-—cosé
" sinf (1 — cosb)




[image: image74.png]Sin@

RHS




	2 for numerator

1 for denominator

1 for simplification

1 for simplification

1 for conclusion
	(6)

	
	
	
	[17]


Question 7
	7.1.1
	1330
	
	(1)

	7.1.2
	[image: image75.png]AC 1
150 150°





So AC = 183,12
	1 for Substitution
1 for answer


	(2)

	7.1.3
	[image: image76.png]AD® = 183,12% + 3007 — 2.183,12.300c05133°




So [image: image78.png]AD = 445,45




	1 for substitution
1 for answer
	(2)

	7.1.4
	[image: image79.png]sina _ sin133°
300 44545





[image: image80.png]a =2951°




[image: image81.png]8 =549°





	1 substitution
1 for the value of θ

2 for the answer
	(4)

	7.2.1
	[image: image82.png]£BCD =150°— 6




	
	(1)

	7.2.2
	[image: image83.png]BC

" tan@




	
	(2)

	7.2.3
	[image: image84.png]BC _ 8
sin(150°— 6)  sinf




[image: image85.png]¢ = 8(sin150°cosd — cos150°sin6)
- sinf




[image: image86.png]» 8 (1 V3
— SM( €00+ - .sinf




[image: image87.png]_ 8tanf

1 3
( cosf + A& sinﬁ)
2 2

sinf




[image: image88.png]4+ 4V/3tand





[image: image89.png]=4(1+ V3tanh)




	1 for substitution
1 for expanding compound angle

1 for special angle values

1 for isolating p

1 for simplification
	(5)

	
	
	
	[17]


Question 8
	8.1.1
	[image: image90.png]period of g:120°




	
	(1)

	8.1.2
	[image: image91.png]period of f:360°





	
	(1)

	8.1.3
	(300 ; 0)
	
	(1)

	8.1.4
	[image: image92.png]h(x) = sinx




	
	(1)

	
	
	
	


[image: image93.png]



	8.2.1
	cos graph: (4)

1 for turning points
1 for y-intercept

1 for endpoints

1 for x-intercepts

	sin graph: (3)
1 for turning points

1 for x-intercept

1 for endpoints

1 for y-intercept


	(8)

	8.2.2
	[image: image94.png]—90°




	
	(1)

	8.2.3
	[image: image95.png]—90° < x < 180°




	1 for each endpoint
1 for correct notation
	(3)

	8.2.4
	[image: image96.png](D-(-2)=3




	1 for each value
1 for the answer
	(3)

	
	
	
	[19]]


Total: 150 marks

MEMORANDUM





GRADE 12





MATHEMATICS PAPER 2


JUNE 2011 





α





17





β





8





-4





-15





5





-3








2

