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Mathematics Paper 2 2 June 2018 Common Test
GRADE 11

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions:
I. This question paper consists of' 5 questions.
2. Answer ALL the questions.

3. Number the answers correctly according to the numbering system used in this question
paper.

4. Clearly show ALL calculations, diagrams, graphs, et cetera, which you have used in
determining the answers.

Answers only will NOT necessarily be awarded full marks.

h

6. You may use an approved scientific calculator (non-programmable and non-graphical),
unless stated otherwise.

7. If necessary, round off answers to TWO decimal places, unless stated otherwise.
8. Diagrams are NOT necessarily drawn to scale.

9. Write neatly and legibly.
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Mathematics Paper 2 3

GRADI: 11

QUESTION 1

A0 w), B(O:3), C(4;0)and D(10 ; 8) are the vertices of a quadrilateral in the

Cartesian plane. AD is parallel to BC.

Copyright Reserved

A0

D(10:8)

C(4:0)

[.1.1  Calculate the gradient of CD.

I.1.2 Hence, determine the angle of inclination of CD.

Prove that B(:“D = 00",

.3.1  Write down the gradient of AD.

1.3.2  Hence, or otherwise, calculate the value of 1w

Ifitis given that w=15=, calculate the length of AD.

to | —

Calculate the area of quadrilateral ABCD.
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GRADE 11

QUESTION 2

A, B(1:2), C(-2:p)and D(5:0)are the vertices of a KITE.
M is the point of intersection of the diagonals of the kite.
ADB=45".

W
v

C(-2:p)
2l Determine the coordinates of M. (4)
2.2 Calculate the value of p. (6)
2.3 If p=-9,determine the equation of AC. (5)
2.4 Determine the angle of inclination of AD. (3)
2.5 Determine the coordinates of” A. (6)

[26]
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QUESTION 3
5.1 If tan& =i and e [()0”;3()()“] . determine the value of 2sin8.cos @ without the

use of a calculator, (#)
3.2 Simplily without the use of a calculator:

sin (360” - .\") + COS (‘)()“ + _\')

3. : .
sm(l 80" —.\‘)+ tan 540° (5)
30 N0 0 1 a0 l
3.2.2 COSJJO.tan(~120 )+sm ok o —m— (6)
cos197"
[15]
QUESTION 4
. _ sinxy —cosy) —1 o
4.1 The identity ( \. ,u \) =2tanx 1s given.
sin” x -1
4.1.1  Prove the identity. (5)
4.1.2  For which values of v in the interval 0" = x = 360" will the identity in
4.1.1 not be delined? (3)
42  Solve for v if t811(3,\‘+4(_)“)= —1 and _\‘E[J)()”;()(J”]. (5)
4.3 Determine the general solution of 2sinx=+3+3cosx. (8)
121]
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QUESTION 5

5.1 The sketch represents the graphs of )‘(\) = aCOS(_\'+h) and g(.\‘) =csiny for

XE {— 1801 8(}“} ;

‘_1'
2
, /
X
0 45° 90° 1358
=
g
-2
5.0.1 0 Write down the values of «, » and ¢. (3)
5.1.2  1If the points of intersection of / and g are (44,64“:;’() and (171:—0.51),
write down the values of & and m. (4)
5.1.3  For which values ol x 1n the interval [—] 80“:()“] will
(a) .f\(.\‘)—g(.\‘)<0‘.’ (2)
(b) _f'(.\').g(_\‘)z 02 (2)
5.1.4  Determine the minimum value of A(x) if /i(x) = flx) + 2. (2)
Tl
5.2.1  Draw a sketch graph of m(‘\‘) =tan 2x for x& [()“;90"’] ; (3)
522 Describe how the graph m has to be transformed to form the graph »n
where g (\) =tan (2.\' + 50”) . (2)
[18]
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=

BC=J(0-4)" +(3-0) =5

CD =/(10-4)’ +(8-0)" =10

Area of ABCD = area of trapezium
= Ya(sum of parallel sides) x height

= (s+121)(10)

=87+ square units

OR

BC=(0-4) +(3-0)" =5

CD=(10-4)"+(8-0)* =10
Area of ABCD = area of rectangle + arca of triangle
=((xb)+(Lbh)

(5x10)+] £x10x(121-5)]

=87+ square units

OR

BC=/(0-4) +(3-0) =5

7}

CD=J(10-4) +(8-0) =10

Area of ABCD = area of ABCD + area of AABD
= (4%5x10 )+ [4x(154-3)x10]
=25+ 621

=874 square units

v length of BC
v’ length of CD

v formula
v substitution 0f(5+12%)

v substitution of 10
v’ answer (6)

OR

v’ length of BC

v length of CD

v substitution of (5x10)
vV [4x10x(124-5)]

v' answer (6)
OR

v length of BC

v’ length of CD

v ($x5x10)
v 7 [1x(154-3)x10]

v answer (6)

[18]
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2.8

m,, =tan 108,43’

Equatior?ofAD:
V=—3k+¢
Substitute (5;0):
0=-3(5)+c
e=15
y=-3x+15

Solve simultaneous equations for AC and AD:
2p—§=—Bu+15

v gradient of AD

v substituting (5 ; 0)

v equation of AD

v’ solving simultaneously

Sx=20
ek v value of x
y=3 v value of y
A(4;3) (6)
OR OR
DM = AM
=BM [sides opposite equal angles] v DM=AM=BM = /5
- 5
AB=AD
= J10 [Theorem of Pythagoras]
AB=AD
\/(x—])z_g-();_?_)z 2\/(_’\_’—5)24»(},—0)2 v \/(x7!)7+(y72)*
¥ =2x 414" —dy+d=x" —10x+25+ )" =\/(.r—5)2 +(y—0)
8x—4y =20
Y= 2% 5, Titiad v simplification to y =2x-5
AD =410
Je=5) +(r-0) =0 Js) (o) =40
X =10x+25+y" =10 oo, line 2
¥ =10x+25+(2x—5)" =10
X' =10x+25+4x" =20x+25=10
5x* —30x+40=0
X' —6x+8=0
(x—4)(x-2)=0
x=2orx=4 v x =4
N/A
v=3 v y=3
(6)
[26]
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4.1.1

(sinx—cos )f)2 us]

. ¥
sin” x —1
sin“ x—2sinxcosx+cos” x—1

» 2
sin” x—1

. .2 2
—-2sinxcosx+sin” x+cos x—1

sin® x—1
—2sinxcosx+1—1
—(1 —sin’ x)

-2sinxcosx

v multiplying out

v applying identity
sin” x+cos* x =1
v —(l—sinzx)

v  applying identity

—cos’ x 1 —sin’ x =cos’ x
2sin x
" cosx v simplification
=2tan x ()
412 | gin*x-1=0 v sin"x—=1=0
sin’ x =1
sinx=—-1  or sinx=|
xr=270" or x=90° v 270"
v 90"
3)
4.2

tan(3x+ 40 ) =—]

reference angle: 45

3x4+40° =180"—45" +1.360" or 3x+40" =360"-45" +n.360°

3x=275 +n360
x=91,67 +n.120°
x=-28 3%

3x =95 +n360°
x=3L67 +nl120°

x=-88,33 or 31,67°
where ne Z

OR

3x+40" =180"—45 + n. 180
3x=95"+n.180
x =81,67"% nb0°
x=-88,33" or —28,33" or 31,67

where ne 7

v 3x+40° =180" - 45" +n.360°
v

3x+40° =360" —45" +n.360°

v -88,33"
V31,67
v -28,33° (5)

OR

v 180" —45°
v +1n.180°

v 88,33
v’ 31,67
v 28,33
)
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