basic education

Department;
Basic Education
REPUBLIC OF SOUTH AFRICA

MATHEMATICS P2

NOVEMBER 2016

GRADE 11

MARKS: 150

TIME: 3 hours

)
Lo

This question paper consists of 13 pages and a 22-page answer book.

T Please turn over A

Copyright reserved




Mathematics/P2 2 DBE/November 2016

NSC — Grade 11

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2,

3.

This question paper consists of 12 questions.

Answer ALL the questions in the SPECIAL ANSWER BOOK provided.

- Clearly show ALL calculations, diagrams, graphs et cetera that you used to determine

the answers. '

Answers only will NOT necessarily be awarded full marks,

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

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

Write neatly and legibly.
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QUESTION 1
The table below shows the number of cans of food collected by 9 classes during a charity
drive.
5 8 15 20 25 27 31 36 75
1.1 Calculate the range of the data.
1.2 Calculate the standard deviation of the data.
1.3 Determine the median of the data.
1.4 Determine the interquartile range of the data.
1.5 Use the number line provided in the ANSWER BOOK to draw a box and whisker
diagram for the data above.
1.6 Describe the skewness of the data.
1.7 Identify outliers, if any exist, for the above data.
QUESTION 2

The table below shows the time (in minutes) that 200 learners spent on their cellphones during
a school day.

2.1

2.2
2.3
2.4

({&%S%ﬁ?ﬁ; | FREQUENCY
95 <x <105 15
105 <x <115 27
115 <x <125 43
125 <x <135 59
135 <x <145 8
145 <x < 155 21
155 <x <165 10
165 <x <175 4

Complete the cumulative frequency column in the table provided in the ANSWER
BOOK.

Draw a cumulative frequency graph (ogive) of the data on the grid provided.
Use the cumulative frequency graph to determine the value of the lower quartile.

Determine, from the cumulative frequency graph, the number of learners who used
their cellphones for more than 140 minutes.
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In the diagram, A(6;~2), B(2; 15) and C(-4;3) are the vertices of AABC.
M is the midpoint of AB. N isa point on CA such that MN || BC.

&

y

l
QUESTION 3 ‘
B2 ; 15)

C4;3)
N
X
4
O N
A6 ;-2)
3.1 Determine the coordinates of M, the midpoint of AB. 2)
32 Determine the gradient of line MN., 3) |
3.3 Hence, or otherwise, determine the equation of line MN, in the form y = mx-+c. (2) ( -
3.4 Calculate, with reasons, the coordinates of point N. 4)
3.5 If ABCD (in that order) is a parallelogram, determine the coordinates of point D. 4)

[15]
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QUESTION 4

In the diagram, R and A are the x- and y-intercepts respectively of the straight line AR.

The equation of AR is y= ~%x+4. Another straight line cuts the y-axis at P(0; 2) and

passes through the points M(%; 0) and N(3 ; 4).
a and B are the angles of inclination of the lines MN and AR respectively.

Aky
|
1
)
M(k ; 0) @
( 4 ) 4.1 Given that M, P and N are collinear points, calculate the value of k. (3)
4.2 Determine the size of 6, the obtuse angle between the two lines. 4)
4.3 Calculate the length of MR. 3)
4.4 Calculate the area of AMNR. 3)

[13]
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QUESTION 5
5.1 In the diégram below, P(-8 ; #) is a point in the Cartesian plane such that
OP = 17 units and reflex XOP =4,
Ny
01 R
S x,
17 (:
P-8,;1)¢
5.1.1 Calculate the value of 7, @
512 Determine the value of each of the following WITHOUT using a
calculator:
() cos(~@) (2)
(b) 1-siné )
5.2 If sinl17°= a, WITHOUT using a calculator, express the following in terms
of a: (
5.2.1 tan17° 3)
52.2 sin107° 2)
5.2.3 cos” 253° + sin*557° (4)
53 Simplify fully, WITHOUT the use of a calculator:
c08(—225).5in135° +sin 330° ©)
- tan225°— — - D —
5.4 Prove the identity: ! . — (G
(cosx+1)(cosx~1) tan’x.cos’x '
5.5 Determine the general solution for 2sin x.cos x =cos x, (6)
| [31]
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QUESTION 6

In the diagram the graphs of f(x)=cosx and g(x)=sin(x+b) are drawn for
the interval —180° < x < 90°,

Al.y

T

6.1 Write down the value of b. ¢y

6.2 Write down the period of g. (O
6.3 Write down the value(s) of x in the interval -—180°<x <90° for which

Sf(x) - g(x)=0. @

6.4 For which values of x in the interval —180°< x < 90° is sin(90°—x) > g(x)? 3)

() 6.5 The graph of A is obtained by shifting f 3 units upwards. Determine the range of 4. (2)

11
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QUESTION 7

7.1 In the figure below, acute-angled A ABC is drawn having C at the origin.
y
A B

> X
v
C
7.1.1 Prove that ¢? = a’ +b? — 2abcosC. © & ‘
| z 4 |
712 Honce, deduce that 1+ cosC =407 ;)(Z +b-c) )
a

7.2 Quadrilateral ABCD is drawn with BC=235m and AB=90,52m. It is also
given that ADB =31,23°; DAB=109,16° and CBD =48,88°,

Determine the length of:
72.1 BD 3)
7.2.2 CD . (3)

[16]
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QUESTION 8
The diagram below shows a water tank which is made up of a cylinder and cone having equal

radii. The height of the tank is 1,8m and the radius is 0,5 m. The angle between the
perpendicular height, AB, and the slant height, AC, of the conical section is 35,5°,

1

Volume of cone = ?15- T r*h

Total surface area of cone =z 1* +7rs -

f Volume of eylinder =7 #*h ‘
I
! Total sutface area of cylinder = 27 1* + 27 rh
:
I
1
} C
| j
! %
|
L8 m i
1
i
t
]
I
H
i
§
]
8.1 Calculate the perpendicular height, AB, of the cone. (2)
8.2 When the tank is full, an electric pump switches on and pumps the water from the
tank into an irrigation system at a rate of 0,52 m*h. The pump automatically

switches off when the tank is —2 full.

Calculate how long, in hours, the pump feeds water into the irrigation system. 4)

6]
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Give reasons for your statements and calculations in QUESTIONS 9, 10, 11 and 12.

QUESTION 9

9.1 Complete the statement so that it is TRUE:

The angle subtended by an arc at the centre of a circle is ...

9.2 O s the centre of circle TNSPR. POS=60° and PS = NT.

T

Calculate the size of:

@)

9.2.1 PRS
9.2.2 NST (2)
[6]
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QUESTION 10

D, E, F, G and H are points on the circumference of the circle.
G, =x+20° and A =2x+10°. DE/|FG.

10.1 Determine the size of DEG in terms of x, )
102  Calculate the size of DHG. (4)
[6]
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QUESTION 11

O is the centre of the circle PTR. N is a point on chord RP such that ON L PR.

RS and PS are tangents to the circle at R and P respectively.
RS = 15 units; TS =9 units; RPS=42,83°,

11.1 Calculate the size of NOR.

112 Calculate the length of the radius of the circle.

DBE/November 2016
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12.1 Use the diagram below to prove the theorem which states that EFG = EDF.

12.2 In the diagram below, BOC is a diameter of the circle. AP is a tangent to the circle

D

F

at A and AE = EC,

Prove that:

12.2.1
12.2.2

12.2.3

Copyright reserved
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A D P
: 3/\1
2
3
4
Bl
2
N
C
2/ 1
3
0
BAllOD
AQCD is a cyclic quadrilateral
DC is a tangent to the circle at C
TOTAL:

O

(5)

)
)

“4)
(18]
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CAPS/KABV ~Grade/Graad 11 —Memorandum
QUESTION/VRAAG 2
21 TME SPENT/ TCUMULATIVE
TYD S mwsmmm FREQUENCY | FREQUENCY/
MINUTES/ FREKWENSIE N§§
Sl f FREKWENSIE
INUTE) o/ if
95 <x <105 15 15 v'first 4 correct/
105 <x<115 27 42 eersie 4 korrek
115<x<125 43 - 85 CF values
125<x <135 52 137 /KF waardes
135<x<145 28 165 v'last 4 correct CF
145 <x< 155 21 186 values/ ]
155 <x <165 10 196 laaste 4 korrekte KF
165 <x <175 4 200 waardes ]
! 2)
22 ¥ Grounding/
OGIVE/OGIEF Ankerpunt
: vy
240 4 I N L] 8 points correct/
i : ! 8 punte korrek
220 L
; N OR/OF
200 =
180 .4 v Grounding/
g 160 4 w.w Ankerpunt
205 T2 :
g 140 4 ¥ ,
i 8120 ! N
s 47 points eorrect
£ 100~ 3 4-7 punte korrek
S S
80 H
60 3
49 um ;
20 4+ fia
o+ A 3 :
O 20 40 60 80 100 %206 140 160 180 200
Time spent on celiphone
3
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DEPARTMENT OF BASIC
B ATION

p PRIVATE BAG X636, PRETORIA 0001

08 -1-11

W
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Mathematics/P2/Wiskunde V2 4 DBE/November 2036
CAPS/KABV — Grade/Graad 11 —Memorandum
123 Q1=118 I'v CA
v CA answer/antw

Accept any answer between (115 and 120) o)

124 | Number of learners / Getal leerders=200-150 I v'CA 150
. =50 [ Y'CA 50
, &
Accept 150 or any other reading between (145 and 155 91

Copyright reserved/Kopiereg voorbehou

DEFARTMENT OF BASIC

ESUCATION

PRIVATE BAG XBSS, PRETORIA B00T

2618 -1- 11
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W~ Grade/Graail | { < Metmradgda L . ‘CAPS/KABV — Grade/Graad 11 — Memorandum
: QUESTION/VRAAG 4 :
OR/OF 7R
FromBito A Vs - Myp =Wipy . :
; x4 2-0_4-2 My =Tpy
G57) = G4y 17) V517 S 0=k 3-0 | " subst, in gradient
D(—4+4;3-17) : 2.2 form./vorm
D(0 ;-14) _  subst k3 | v answer/antw
H , k=3 ©)
Y D{0;-14) v : 47 | tma=rmy,
e
3 .
Q«Hmw,u 69° ) 1 v waWoQWo
tanB =m,, W
tanf (..IW, H v tanp II.I.W
N W 2
B=—26,57°+180° ,
=151.43 |
_ =15343° , v 153,43°
OR/OF tanf =m,y .
1 .
tanf =— .M 7
1 !
Kd=tan™ hlw ,
2 |
=26.57° ,
B =180°-26.57° m
=153,43° ,
W

| VCA 119,74°

8=15343°— 33,69°
. (O
=119,74 .
43 v y=0
| - |H» x+4=0 i ¥
2 i
x=3 , v x=8
R(8;0) v'CA answer/antw
MR=8—(—3) ORJOF MR ={(~3—8) ~0 &
] =11units [ eenhede i
UMEMW&W%JWN& BASIC 1 T v area
PRIVATE SAG X055, PRETORIA 9001 44 | dreaof AMNR HWQ\NNV L height i , formulalformule
Y
2616 -i1- 11 : uWa )y — vakue of N)
| APPROVED MARKING GUIDELIRE | : : 1 i ]
PUBLIC EXAMINATION | =214 ! T 1 i
- , ] 2 | ¥ subst y-value of N
/_/ : =22 sq units/vk eenht |  substy-waarde van | /

i . RTMENT QF BASIC 1 . :
) Hm DEPA Enucarion VCA answerantw 2 |
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CAPS/RABV —Grade/Graad 11 — Memorandum
-1 .
54 | RHS = m1|~|~'
an’ x.cos” x .
__ -1 v tang=S2E
I A cosx
5 —XCOS X
cos’x
v
-1 simplification/vereeny.
T sin’x
1 v idenfity/ identiteit
A |
1—cos’x
_ 1
cos’x—1
I S 1 ¥ factors [faktore
(cosx +1)(cosx —1)
=1LHS
OR/OF
LHS lul.m||
{cosx+1){cosx—1) veos” x-1
—-— H -
" cos®x—1 v —sit x
T v_L
=3 sin®x
—sin’ x
-1 sin®x cos’x
=3 v > X
smex 1 cosfx 1
sin® x N cos®x
cos’x 1
_ -1
- 2 2 .
tan” x.c05" x DEPARTMENT OF BASIC

ERUCATION

PRIVATE BAG X838, PRETORMX 0001

2016 -11- 11

APPROVED MARKING GUIDELINE) |

PUBLIS EXAMINATION
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Mathematics/P2/Wiskunde V2 1z
CAPS/KABY — Grade/Graad 1] — Memorandum
OR/OF
2
RES —cos* x
T sin® x.cos x . 1 cos” x
c\ =
_ -1 tan*x  sin’x
sin? x vl
= 2
LHS = NF sin® x
! cos” x—1
s v eos?x—1
e (st
RES=LHS - @)
|
5.5 2sinx cos x—cosx =0
cos(2sinx—1) =0 v factors / fuktore
.1
cosx=0 or SinX=— |
2 | v'both equations/
ﬂ beide verg.
x= 90°+360°. k& keZ x=30°+360°% keZ or
x= 270°+ 360° k keZ x=150°+360° kk<Z VBOTH general
or solutions for
x=90°+180kkeZ cosx=0/
or Altwee algemene
oplossings vir
x=90°+360PkkeZ cosx={}
v’V general sohutions
: . 1
iforsinx= —
Umvﬁwm.nwﬂmnwwm. OF BASIC 2
PRIVATE BAG X89S, PRETORIA 0001 7 MNNU%N.%MWNMHW .VN.V.
S 19~
2% 11-11 inrel
APPROVED MARKBIC SUIDELINE v ieZ 2
PUBLIC EXAMIPATION | ] < 6) |
| ©
| [51] /v
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- CAPS/KABV — Grade/Graad 11 — Memorandun } CAPS/KABV — Grade/Graad 11 — Memorandum.
1 721" In AABD
OR/OF =g’ +5 ~2abcosC BD 90,52 7 sine rule/simusred]
c*=a® +b* —2abeosC S sml09,16° sin31,23° ,
LeosC=—i—— | v subst ;
A @b -c? . 2ab
nLeosC = ah ,\E cos C the 90,52 5in109,16° | .
y subject of the formula/ BD=—"—rr , ¥ answer/antw.
RHS = {a+b) —c ; Maak cos C die ) sin31,23 | ’ .
2ab onderwerp van die ) ] =164,92m 3
Jormule | _ -
2 2 2 | 722 | CD* =164,92* +235" —2x164,92% 235 x cos48,88° v cos rule/cosinusreé]
a® +2ab+b”" —c
= m CD? =31448,4874 _ "  subst
Viifing a5 2 | cD=17734m ! | v'CA answer/antw.
a*+b*-¢? L 2ab differ avg of 2 &
e YT - | squares, .
2ab 240 ) © | Skryfas die verskil (6]
R tussen twee vierkante : "
=cos C+1 : | QUESTION/VRAAG 8
| v expansion/ontwikkel
81 .05 . _ + subst
=LHS ¥ splitting up the tan35,5° = 2B
OR/OF A fraction / Deel die 65
c*=a” +b* —2abcosC : breuk in twee AB =
212 2 tan35,5 i v answerfantw
2abcosC=a*+b°—c¢ : : ] —07 m ! . 0
| 2ab+2abcosC =a® +2ab+b* —c? 1382 . 1 0.5 % 0.7 i
=—x7{0,5)* x0, 1 5
2ab(1+cosC)=(a+b)* - , Volume of cone 3 < T 0 | CA V of conelhee]
22 =0,18m* ,
H+oowQHE - 2 .
2ab Volume of a cylinder = 7 {0,5)" x1,1 |
. ] v —0.86m° | v'CAV of cylinder/
v'miaking ZabcosC the ’ f silinder
subject of the formula/ ,
Muak 2abeos C die | ) 3 3 |
onderwerp vin die , = of volume==x(0,18+0,86) i
Jormule ’ 4 4 ” “
3 ; m
. =Zx{1,04
v adding 2ab on both 4 x(1,04m W i ;
sides of equation/ —0.78m® | I
tel 2ab aon beide »em ! vCA 0,78 m’ |
kante var die 1 078 i |
) vergelyking . Time takenby pump = \|oww§m Y ,
v common factor/ 1 =1,5hours 7
gemene fakior | v'CA answer/amw
DEPAISTMENT OF BASIG | ] kO]
PRIVATE BAG X695, PRETORIA 0001 v factorise the 7 ]
trinomial/ faktoriseer h
815 -1 o i | .
288 ~i-11 die drieterm I — i8]
' . : = - EDUCsTIoN | | W o\
»memmﬁm MARKING GUIDELINE j @y A f PRIVATE BAS X695, PRETORI. 8007 M/VVV
i B teiE TN | 3
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Mathematics/P2/Wiskunde V2 19

CAPS/KABV — Grade/Graad 11 —Memorandun

QUESTION/VRAAG 12

DBE/November 2016

DBE/MNovember 2016

F,+F,=90° [tan L diameter]
D, = £, [L'sinthe some segment]
b>_ + Uu =90° [Linasemicircle]
why=B,
EFG=FDE
OR/[OF

E 4+ F,=90° [tan L diameter]
C+ mw_ =90°[sumofL’sin A]
~E+B=C+F

A IS

=~ B =C

nF,=D,
EFG=FDE

12.1 Construction: Draw diameter AOF. Join A to D.

Construction - Draw digmeter AOF . JoinAto E.

AEF=90°f£ 'sinthesemicircle]

dur & =D/ 'sinthe same segment]

v"Constr/Kons
1vs

vS YR

)

Mathématics/P2/ Wiskunde V2 20
CAPS/KABV — Grade/Graad 11 — Memorandum
OR/OF
Construction: Drawradii OF ond OF
Let EOF=2x
nb=x [ £ at centre=2x 2 at circumference]
OFE=90°—x [sumafint L'sof 4]
- EFG=x [rad Ltan]
.. EFG=FDE
1221 | BAC=90° [Zinasemicircle] | vS/R
2, = ° . ‘n |
E, m0> Eb.,@ drawn from centre to midpont of chord] 7S YR
~.BAC=E,
BA| _ OD [ corresp. £ s are equal] YR
OR/OF _
v'S/R
BAC=90° [£in a semi circle] W vS VR
MM_ =90°[Line fromcentreto SRWQ int of chord] W /R
Bic=E, ,
) ﬁ @
= BA| |OD [Alt/ *s are equal] |
222 [ 4 |
B=x [ tan— chord theorem] , vSYvR
. om = a [corresp £'sequal, AB | OD] , VSYR
A =0 . ,
. AOCDisacyclicquadrilateral [conv.Z'sinthe same segment] VR
OR/OF |
Let QN =a
A —00°— 3 1 v'S
Qﬁ 90°—a [int.Z s of A} 7S
.4, =90°-a [£'sopp =sides]
Nw =q [tan Lrad] VSYR
O, =4,
. AOCDis acyclicquadrilateral. [Converse £'sinthe same segment] YR )
|

B EPART TAENT SO By

BRI ION

PRIVATE BAG X956, PRETORIA 00T
201 -1- 11
APPROVED MARICNG GUIDELINE

\

Covvright reserved/Kopiereg voorbehou

PO BRLE 1o BN RASRA AT

Copyrightreserved/Kopiereg voorbehou

DESARTMENT GOF BASIC
ERECATION
PRIVATE SAG X585, PRETORIA 0061

20 -1 1 ;

APPROVED HERKEIS mmmmmmmm% =1
G RARE R ESTA 2 BRI ATETURE

turn over/Blaai om asseb¥ef




1fi0SSD WO WYIF/ISAQ WY 95ed]d n0Y2qi004 F2.BIA0N [PRAISSIIIYBIIACOD

PO L RRENYIE O TE

NITECIS DHDAVA GEATEAY
bE-l- 902

G080 WRIOLSNA "SESX DVE 2ATARIY

NOLIONazs
DIV A0 LNZRLME IR0

0ST MTVPIOL/TVIOL

Isil
» qr [pioys —uey asusauc)] a8 werDsIDA
A= M«W M
q/S A [riow8as suws oyfgu s373uy] N...un ~©
q/s, ‘s 71yl NOHMN\ .
/S A [sepis=ddos,7] =g |
A0r80 ;.
s SA [pviT ueyasusano)] pe3 war v s1@D -
: [aompappnb otpods Jos 7 ddo] 06=TJ0 |
qAr 54 "
H0rI0
[ pi0yo — ey arioo ] 2po410 01 ju23 WA SI D "
e ¥=g=5
/S~ [uowSas owys oypuas, 7] x = NQH N.,M
X= NQ .-
x= HQ
s, [fumoo 07 xg=0quoow7] ¥C=IG¥ | £xIL

9107 12qmRs0N/TE

TP — 11 AR P — AV
o DR v ZA PPUMYSIY [T [SOHRIEITIRI






