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SENI OR  CERTI FICATE  E XAMI NATI ON S/  

 NATI O NAL SENI OR  CERTI FI CATE  E XAM IN ATI ONS   

SENI ORSE RTIF I KA AT - EK SAME N/  

NASI ONALE  SE NIOR SER TIFI K AA T - EK SAME N  
 

     GRADE / GRAAD :  1 2  

 
 

TECHNI CAL MATHEMATI CS P 2 / TEGNI ESE WI SKUNDE V 2  
 

2 022  
 

MARKI NG GUI DELI NES/ NASI ENRIGLY NE  
 

 

 

MAR KS / PUNTE :  150  
 

CODE/  

K ODE  

E XPL ANATIO N/ VE R DUIDELIK ING  

A  Accur ac y/ Ak kuraat heid  

AO  Answer onl y/ Slegs antw oord  

CA  C onsi stent accura c y/ Volg ehoue ak kuraat heid  

I  Id enti t y/ Id enti teit  

M  Method/ Metode  

NPR  No penalt y for rounding/ Geen penali sering vir af r onding ni e  

NPU  No penalt y for omi tt ing u nit s/ Geen penali sering vir eenhede w eggelaat  nie  

R  R ounding/ Afrondi ng  

RE  R eason/ Rede  

S  S im pli ficati on/ Vereenvo udigi ng  

S F  S ubst it ution i n correct fo rmula/ Vervanging i n kor rekte formule  

S T /RE  S tatement with reason/ Be w ering met rede  

F  C orrect formul a/ K orre kte formule  

PR  P enalt y fo r roundin g/ Pen ali sering vir af rondi ng  
 

T h ese ma rk in g gu id elines consi st of  22  p ages.  

Hi erdie n asien rigl yn e bestaan  u it  22  bladsye.  
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NOT E :  

¶ If  a c andidate answers a questi on TW IC E , onl y m ark the F IR S T  att empt .  

¶ The method of consi stent  accur ac y ma rkin g must  be appli e d in all a spe cts of the  

        marking guidelin e s  where appli cable as indi c ated wit h the markin g co de C A  

¶  If  a c andi dat e str i kes  of f   a r es ponse  t o a questi on  and does  not  at tempt  t he quest ion agai n, t hen t he 
st r uck of f  quest i on  shoul d be mar ked  

 
 

L E T  WEL :  

¶ Indien ' n kandidaat  ' n vraag T WEE  keer b eantw oord, sien slegs die EERST E  poging  na .  

¶ Die metode van volgehou e akkuraat heid - nasi en m oet ,  w aar moontl ik ,  tot  alle aspekte  

van die nasi enrigl yne   to egepas w ord soos  aange dui deur the nasienkode C A.  

¶ Indien Ǌ kandidaat Ǌ antwoord deurhaal en nie poog om die vraag weer te beantwoord dan 
moet di e deurgehaalde a ntw oord gemerk w ord.  

 

QUE S T ION/ VR A A G  1  
 

  

 
 

1.1.1  

RP

RP
P R

xx

yy
m

-

-
=  

62

)2(2

--

--
=  

2

1
-=  

 

 

 

 

V S F                                         A  

 

Vgradient / gradi ënt                  CA  

AO  Fu ll  mark s /  

(2)  
 

1.1.2  
2

1
t an -==mq  

      ref. 26, 57Ïº ¯ 

180 26, 57q\ º ¯- ¯ 

         º 153 , 43  ̄

 

 
 

 
 

CA f rom /  van af  Q / V 1 .1.1  

V S F                                        CA    

Vref an gle / v erw . hoek             CA  

 

Vvalue of an gle / w aarde van hoek  

                                                CA  
AO Fu ll  mark s/ Volpu n te     
 

NPR  

          (3)  
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1. 1.3  

10240

))2(4()60(

)()(Q R

22

2

RQ

2

RQ

O R=

---+-=

-+-= yyxx

 

V S F                                         A  

V CA  

V Len gth of  QR i n surd f orm /   

    L engte in w ortelvorm  CA     

     AO  Fu ll  mark s / Volp u n te                                             

(2)  
 
 

1.1.4  E  öö
÷

õ
ææ
ç

å ++

2
;

2

QPQP yyxx
  

E  ö
÷

õ
æ
ç

å -++-

2

)4(2
;

2

02
     

E  ( )1;1 --  

 

O R / OF  

2
,

2

21
E

21
E

yy
y

xx
x

+
=

+
=  

2

)4(2
,

2

02
EE

-+
=

+-
= yx  

                                   E  ( )1;1 --  

 

 

 

 

 

V x - value/ w aarde                      A  

V y - value /wa arde                      A  

 

 

 

 

 

V x - value/ w aarde                      A  

V y - value / w aarde                      A  

[ Pen alty of  on e ma rk  if  n ot 

simp li f ied/  

Pen ali seer m et een  pu n t in dien 

n ie vereen vou dig n ie ]  

(2)  
 

1.1.5  3
02

)4(2
P Q -=

--

--
=m  

3.SR -=m  

    cxy +-= 3            

  c+-=- )6(32  

      16=c  

  163 +-=\ xy  

 

OR/ OF  

3
02

)4(2
P Q -=

--

--
=m  

163

2183

)6(3)2(

)( 11

+-=\

-+-=

--=--

-=-

xy

xy

xy

xxmyy

 

V P Qm                                         A  

 

V S Rm                                      CA  

 

Vsubst it ution / vervanging        CA  

 
 

Vequati on / vergelyking             CA  

 

OR/ OF  

 

V P Qm                                         A  

 

 

V S Rm                                      CA  

Vsubst it ution / vervanging        CA  
 

Vequati on / vergelyking             CA  

 ( 4 )  
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1.1.6  163 +-= xy  

() 1643 +-=  

   4=  
 

OR/ OF  

3R S -=m  

3
64

2
-=

-

+m
 

4

62

=\

=+

m

m
 

 

V S F                                     CA  

V y coordinate / - ko ör dinaat  CA  

 

OR/ OF  

 

 

V subst . / verv .  ( 4 ; ) m            CA  

 

V value  of  m / w aarde van  m  CA  

AO  Fu ll  mark s / Volpu n te                                             

(2)  
 

1.2   
06

)4(2
QR

-

---
=m  

3

1
=  

1
3

1
3QRP Q -=³-=³mm  

OR/ OF  

40))4(2()02(P Q 222 =--+--=  

80))2(2()62(P R 222 =--+--=  

222 QRP QP R +=  

 

 

 

 

Vgradient o f / gradi ënt va n  QR  

                     A                            

A  
Vproduct / produk                      A  

 

OR/ OF  

 

 

V length of / lengte van  P Q  and  

P R                                           A  

V P yth. t heor em  P R               A  

(2)  

[17 ]  
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QUE S T ION / VR A A G  2  

 

 

  

  

 
 

2.1.1  G  ( )5;1 --  V x                                               A  

Vy                                                A  
( 2)  

 

2.1.2 (a)  5OF -=m  Vgr adi ent / gradiënt                           A  

 ( 1)  
 

2.1. 2(b)  

 
5

1
t an g =m  

cmxy +=           OR/ OF      ( )11 xxmyy -=-  

=5 ( )
1

1 OR/      
5

c OF- +
 

( )
1

5 ( 1)
5

y x- = - - 

5

26
=c  

                        
5

26

5

1
+=\ xy    or /of  y  = 0,2 x  + 5,2  

O R / OF  

 

Vgr adi ent / gradiënt                        C A  
 

 

 

 

 

 

 

 

Vsubs tit uti on / verv angi ng                A  
 

 

 

 

 

 

 

 

 

 

 

Vequa ti on / vergel yki ng                  CA  

 

O R / OF  

 

 

 

 

 



Tech n ica l Ma th ema tics/P 2 /Teg n iese Wi sku n d e /V 2  6  DB E /2 0 2 2  

 S C/NS C/S S /NS S  ï Markin g  Gu id elin es/Na sien rig lyn e  

Co p yrig h t reserved / Ko p iereg  vo o rb eh ou                                   P le a se tu rn  o ve r/Bla a i o m a sseb lie f  

 

 

 

 

 

  

 2 2 2

2

2

1 1

( 1) (5)

26

5 26

5 26

1 26
or / 0, 2 5, 2

5 5

r

r

x x y y r

x y

y x

y x of y x

= - +

\ =

Ö + Ö =

- + =

= +

\ = + = +

 

 

 

 

 

 

 

V val ue  of  
2r  / waarde v an  

2r     A  
 

 

 

 

Vsubs tit uti on / verv angi ng              C A  
 

 

 

 

 

 

Vequa ti on / vergel yki ng                  CA  

 

( 3 )  
 

2.2  

 

 

 

 

 

 

 

 

 

Vbot h x - i nt er cepts/  

   bei de x - afsnit te                            A  

 

Vbot h y - i nt er cepts  

   bei de y - afsnit te                             A  

 

Vel li pt i cal  sha pe/ eli pti ese     vor m                                               

CA                        

 

 

 

 

 

 

 

 

 

 

 

(3)  

                                   [9 ]  
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QUE S T ION/ VR A A G 3  

 

  

3.1.1  ( )QPcot -  

    =  ( )̄-̄4271cot  

    =  
( )̄29t an

1
 

    1, 80º  

 
 

 

 

Vsubst it ution / vervanging       A  

 

VI                                           A  

V 801 ,                                    A  

 

AO  Fu ll  mark s / Volpu n te                                             

( 3 )  

 

3.1.2  
Ps ec

Qcos
 

=  
¯

¯

71s ec

42cos
 

=  
¯

·̄
71cos

1
42cos  

24,0º    

 

 

 

Vsubst it ution / vervanging       A  

 

 

V I                                          A  

 

V 0, 24                                CA   

                                 ( 3 )  
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3.2  3 sec 5 0b- = 

3

5
s ec =ɓ      OR/ OF  ὧέί‍ 

() () 222 35 y+=  

162 =y  

4°=y  

4-=\ y  

 

 
 

2 2

2 2

s i n cos

4 3

5 5

7

2 5

b b-

å õ å õ
= - -æ ö æ ö
ç ÷ ç ÷

=

 

 

 

V sec /cos  rati o / - verhoudi ng          

A  

 

Vsubst it ution / vervanging       A  
 

 

 

 

V correct y - value / korrekt e  

    y - w aarde                          CA  
 

 

 

 

 

 

 

 

V diagram                           CA  

 

 

 

 

 

   

   

V sin rati o / - verhoudi ng       CA      

V cos / - verhoudi ng               CA  

 

V sim pli ficati on / vereenv .    CA  

(7)  

3.3  029t an2cos =̄-x  

¯= 29t an2cos x  

554309051,02cos =x  

ref . 56, 34Ï  ̄

¯-̄=¯= 34,563602or34,562 xx  

28,17 or 151, 83x x\ ¯ ¯ 

 

V cos 2 tan 29 x =  ̄        A  

 

V ref. an gle/ v erw ys . hoe k                              

CA  

V correct qu adrants/ korr ekte 

kw adrant e                            A  

V ¯17,28                           CA  

V ¯83,151                           CA  

(5)  

  [18 ]  
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Q UES T ION/ VR A A G  4  

 
 

4.1  2 2 2 2

2 2
2 2

2 2

2 2

cot A si n A cos A tan A

cos A si n A
= si n A + cos A

si n A cos A

cos A + si n A

= 1

Ö + Ö

Ö Ö

=

 

 

V I   for /  vi r   
2

2

cos A

si n A
          A  

V I  for / vi r   
2

2

si n A

cos A
           A  

V S                                   C A  

V I   for / vi r   1                   C A                                                 

 ( 4 )  
 

4.2  
2

2

2

2

2

2 2

2

si n ( ) cos(180 ) sec (360 )
cos

t an( 2 ) cot (180 )

si n ( cos ) sec
LHS

t an cot

1
si n cos

cos
1

t an
t an

si n 1

1

(1 si n ) cos

1 1

cos

LHS  = R HS

p q q q
q

p q q

q q q

q q

q q
q

q
q

q

q q

q

+ + ¯ - Ö ¯ -
=

- Ö ¯ +

+ - Ö
=

- Ö

- Ö

=

- Ö

-
=

-

- - -
= =

- -

=

\

 

 

 

 

V 2sin q                            A     

V cos q-                           A              

V sec q                              A  

V tan q-                           A  

V cot q                             A  

V I  for /  vi r   
1

cos q
            A  

V I  for /  vi r  
1

t an q
             A  

V sim pli ficati on / vereenv .  C A  

V I  for/  vi r  2cos q-            A                      

 

( 9 )  

  [1 3 ]  
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QUE S T ION / VR A A G  5  

 

5.1  ¯180  V period / periode   

A                                          

( 1 )  

5. 2   

 
 

f :  

Vshape / vorm        A  

Vint ercepts / afsni tt e  

V turning point /   

    draai punt         A  

g :  

V shape / vorm      A    

Vint ercepts/ afsni tt e  

A  
Vend - point s /  

   eindpunt e        A                                                                                      

( 6 )  

  [7]  
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QUE S T ION/ VR A A G  6  

 

 
 

 

  

6.1  

¯=\

¯=̄+̄+

Ø

Ø

2,112QRP

1809,339,33QRP
 

 

 

V M                             A  

V siz e of / groot te van  

    QRP
Ø

                    C A  

AO  Fu ll  mark s / Volpu n te                                             

                                  ( 2 )  

6.2  

¯
=
¯ 2,112s in

1,481

9,33s in

RQ
 

¯

¯Ö
=

2,112s in

9,33s in 1 ,481
RQ  

RQ 289 , 81 m\  

O R / OF  
 

( )
22 2RQ P R 481 , 1 2( 481 , 1) P Rcos33 , 9

962 , 2P Rcos33 , 9 231 457 , 21

231 457 , 21
P R

962 , 2cos33 , 9

RQ 289 , 81 m                            PR R Q

+ - ¯

¯

¯

=

 

 

V S F                            C A  

V R Q subject /  

    - onderw erp                A  

V value of / w aarde van  

     R Q                           CA   

O R / OF  

 

V S F                            C A  

 

 

V P R  subj ect/  

    - onderw erp                A  

V value of/ w aarde van  

     R Q                          CA   

( 3 )  

6.3  

m126

5,23t an81,289

81,289
5,23t an

=\

¯Ö=

=̄

h

h

h

 

 

 

V tan rati o / - verhoudi ng  A  

V h  subj ect / - onderwe rp  C A  

V  value of/ w aarde van  h  CA   

PR                                      ( 3 )  
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Q UES T ION / VR A A G  7  

 

7.1  P erpendicular  to t he chor d /  L oodreg op die koord  

 

Vanswer / antw .                           A  

(1)  

7.2  

 

7.2.1  Diameter / /  middell yn : 16 m + 4m = 20m  

OM = 10  m  
VS T                                   A  

(1)  
 

7.2.2  line from centre to midpoint of chord/
O

 
P M 90    

     lyn van middelpunt na mdpt van koord

Ø å õ
æ ö
ç

=
÷

¯  

s )(p y t hagora   M POPOM 222 +=  

   M P610 222 +=  

36100M P 2 -=  

8M P = m  
 

OR/ OF  

VM                                    A  

V6                                      A  
VS F                                  C A  

VS                                    C A  

VValue of / Waarde van  

   MP                                 C A  
 

OR/ OF  

 

 

 

 
 

6.4  ( )( ) ¯=D 9,33s in81,2891,481
2

1
Q P R of A rea  

                           
238 882 , 53 m  

 

 

O R / OF  
 

 

( )( )
1

Area of QPR 289, 81 289, 81 sin 112
2

D = ¯ 

                           
238 881, 86 m  

 

 

 

V S F                          CA  
V area valu e /  

oppervlaktew aarde     C A  

from / vannuit  6.1 an d  6.2  

 

O R / OF  

 

 

V S F                          CA  
V area valu e/  

oppervlaktew aarde     C A  

from / vannuit   6.1 an d  6.2  

 (2)  

[10]  
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2 2

2 2

2

4 4 0

4( 4) 4( 4)( 20) MN 0

MN 256

MN 16

MP 8 m

h hd x- + =

- + =

=

=

=

 

V F                                    A  

V S F                                   A  

 

V sim pli ficati on / vereenv .   A  

VValue of / Waarde van    M N  

                                           A  
VValue of / Waarde van  MP                   

A  

(5)  

  [ 7 ]  
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8.1  ¯=
Ø

37D 1 (tangents from t he sam e point / raaklyne van diesel fde 

punt )  

¯=
Ø

74H 1 (ex terior / buit e  Ï in D )  

 

OR/ OF  

¯==
ØØ

37BC 24  ( tan - chord th. / rkl yn - koo rd st  )  

¯==
ØØ

37BD 21  ( tan - chord th . / rkl yn - koo rd st  )  

¯==
ØØ

37DC 14  

¯=
Ø

74H 1 ( ex terior / buit e  Ï in D )  

 

V S T         A  

V RE        A  

VS T          A  

V RE       A  

 

OR/ OF  

 

V S T         A  

V RE        A                           
 

 

V S T         A  

V RE        A  
 (4 )  

 
 

8.2  ¯==
ØØ

37FC 14 (tan - chord th . / rkl yn - koor d st )  

¯==
ØØ

37FC 12  (alt /  verw .   sÏ ,  BC ||F D )  

 

 

V S T         A  

V RE        A  

V S T      CA  

V RE        A  
(4 )  

 

8.3  ¯==
ØØ

37DC 32 ( Ïs  in t he same se gment / in  dieself de segment )  

¯=
Ø

37F 1  (proven / bew ys  in 8.2)  
\ MD = MF  (sides opp. / s ye teenoor = Ï)  

 

OR/ OF  

1 2

3 2

1 3

F B                  ( s in the same segme nt/ in dieselfde segment)

D = B                  (alt/  verw. s ,  BC|| FD)

F D

MD MF 

Ø Ø

Ø Ø

Ø Ø

= Ï

Ï

=

\ =

 

 

 

V S T      C A  

V RE        A  

VRE         A  
 

 

OR/ OF  
 

V S T      C A  

V RE        A  

 

VS T         A  

 

 (3 )  
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8.4  ¯=
Ø

74M 1 ( ex terior / buit e  Ï of D )  

1 1H M
Ø Ø

= ( ex terior/ buit e  Ï of D )  

\ C HDM is a c ycli c quad.  (ex terior Ï= op pint  Ï)  

CHDM is ón koordevierhoek./ (buite Ï= teenst Ï)  

OR/ OF  

2H 180 74 106             sum of/ s of som van
Ø

= ¯- ¯ = ¯ Ï D 

1M 74                                   ext ./  of buite
Ø

= ¯ Ï D 

¯=+
ØØ

180MH 12  
\ C HDM is a c ycli c quad. (opp. sÏ  are suppl ementar y  

CHDM is ón koordevierhoek. ( teenst Ïe is s uppli m. )  

V S T                               C A  

V RE                                 A  
 

V S T                               CA  

 

VR E                                 A  

OR/ OF  
 

V S T                              C A  

V R E                                A  

V S T                              CA  

 

 

VR E                                 A  

(4 )  

  [ 15 ]  

 

Q UES T ION / VR A A G  9  

 

9.1  Divides  the other two sides proportionall y. / Verd eel die 

ander tw ee sye ew eredig.  

V answer / antw oord            A  
(1)  

 

9.2  

 

 

9.2.1  
P R

P N

P Q

P M
=              ( )Prop. theorem/ . . ; MN QR ewer st  

unit s25P M

7

5

35

P M

=

=

  

V S T                                A  

V R E                               A  
 
 

V subst it ution / verv .         A  

 

V length of / lengte van  P M  

            CA  



Tech n ica l Ma th ema tics/P 2 /Teg n iese Wi sku n d e /V 2  1 6  DB E /2 0 2 2  

 S C/NS C/S S /NS S  ï Markin g  Gu id elin es/Na sien rig lyn e  

Co p yrig h t reserved / Ko p iereg  vo o rb eh ou                                   P le a se tu rn  o ve r/Bla a i o m a sseb lie f  

 

OR/ OF  

 

N R

P N

M Q

P M
=            

 

  
 

OR/ OF  

 

V S T                                A  

V R E                               A  

 

V subst it ution/ verv .         A  

 
 

Vlength of/ lengte van  P M  

            A  

 (4 )  
 

9.2.2  

 

 

  

 

OR/ OF

 

 

 

 

 

O R  

 

 

V S T                                A  

V RE                                A      
 

 

 

V length of/ lengte van  P X  

                A  

 

V M                                   A                        

V Value of / Waarde van   

    XM                             CA  

   

OR/ OF  

 

 

 

V S T                                A  

V RE                                A      
 

V length of/ lengte van  P X   

              A   
 

V M                                A                      
 
 

 
 

V Value of/ Waarde van  

    XM                           CA  

 

O R  

 

V S T                                A  

V R E                                A      

 

V length of/ lengte van  P X  

             A  
V M                                 A                        

V Value of/ Waarde van   

    XM                             CA  

(5 )  

 

 

  


















