THE WEST AFRICAN EXAMINATIONS COUNCIL
WASSCE FOR SCHOOL CANDIDATES, 2023
FINAL MARKING SCHEME

FURTHER MATHEMATICS / MATHEMATICS (ELECTIVE) 2 (ESSAY)
GENERAL INSTRUCTIONS
1.

Marks are subdivided into method (M) marks, accuracy (A) and independent
accuracy marks not preceded by M mark (B).

2. The M marks should be given for a particular stage if the method is correct; that is,
it would, if correctly carried out without numerical error, yield the right answer. M

marks are not subdivided and unless the M marks for a stage have been awarded,
no A marks can be gained for that stage.

3. Give 0 for results obtaine

d for work that is indecipherable or wholly suppressed
(W.S.0).

4. Deduct 1 mark for omission of units or for wrong units but this should not be more
than once in the whole paper.

5. 12 questions must be answered in all. All the questions in Section A and 4
Questions in Section B with at least 1 Question from each part.

6. If a question is attempted more than once, mark all and record the marks for that
which has gained the highest marks.

s If more questions are attempted than the rubric allows, delete the marks for those
© extra questions which have gained the lowest marks and ignore the remaining
questions in that part by writing ‘MQA’ through. (‘MQA’ denotes ‘More
Question Answered’ than the rubric allows).

8. Unless otherwise stated, equivalent methods not specified in the Marking Scheme
should be accepted and given appropriate marks.

9. The final total marks according to the Marking Scheme is100.

10.  The final total (and not the question total) should be rounded upwards to the
nearest whole number.
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Question Marks ﬂ“’&
Number Details -
L. dx + dy P — M1 for differentiatingC&'r\Q‘-F%\%;j;E )
*ty+rZ-6yR = == PV A0 )
dx ::x —— LAl for correct differentiation (’ M- 713%
(¥ = 6y) 37 = —4x = ye——— M1 for simplifying * (‘/’WQQ
& o A2y M | W _ Z8Y @G lon
ax ~ x-6y ~ Al fordx— x—6y v (,i ;Ej 3
dy  _ -4)-6 ot
dx(16)  1-6(6) stk S B
- 10 7| 'MI for substituting
" T -35
‘d—z' =; == == Al for :f:
[6 Marks]
e
- a=54, 5.=162
162 = 22
e N § V1Y substituting
54 =162 — 162r
162r = 108
r o0
162
_2
= L Alforr=2
2 4
- -
=E2 . 32
Us = 3 a=v. - My OUIER) for 3
2\ 5
Us = ar’ =54 (5)
Us = %4“ e ___ IBlfor &
32 64
Us + Ug = 379 o— Ml for adding
160 n g3
By N8 Boylt g toph -
2 g UK
 Us + Ug = 17.778 or 175 AL 0 17778 0r 175 [ P00 fe g
[6 Marks] :
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- GHANA F——
Question
Number Details Marks
3.
Vi=3+ Jq+2=5
T=3+q+2+4+2/(q-3)(q+2) =25 Ml for squaring
2q-1+42/(q 3)(q +2) = 25 Al for correct squaring
- ~3)(q =
2J(q=3)(q+2) =26-2q
\/(q =3)@+2)=13- q | M1 for squaring
(@-3)(g+2)=(13-¢q)? —— | Al for correct squaring
2
—q—6=169-2 2
T bq+4q - | Ml for solving for q
—q+26g=169+6
25q =175
q=7 _———1Alfor g=7
[6 Marks]
- 49 9sin26 — 28cos26 = 0
9sin260 = 28cos26
sin20 = 28
cosz0 «33‘-71__—__—\“_““%’—-7—“ —————M1 for dividing
tan20 = 5
‘ 20 =tan™' (%) _
| 20 = 72.1811° | MI for finding 6
f = 36.0906°
9 =360 1 Al for 6 = 36.09°
4 37 4 2 K/_“—lL LQ\&—!L
®) | 3r—25)* = 3)*+(5) B*(=29)+ (5) G257 | M1 for expanding el
+(§) G2 + (290" coppit
= 81r*—216r3s + 2161252 — 9675 + 1652 A2 for answer (— > ee)
[6 Marks]
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S0P
: ks
Question ; Mar \
Det
Number s i
S5.(a a3
) P(speak Twi) ;720 b &3 sV
P(does not speak Twi) = 20 - B1 for -:—E o I 0 o
P(more than half speak Twi) = P(X > 2) il 21 byet pei )
i bability [ ey,
= (3) (0.15)%(0.85)1 + () (0:15)*(0.85)0— M1 for forming probability e et
= 0.011475 + 0.00050625 e b o cimplifying
=0.01198125 -
= 0.012 or 1—;%}% —_— Al for0.012 or
(b) P(at most speak Twi) = P(X<2) "\
4 4 52 . )
= (0) (0.15)°(0.85)* + (1) (0‘15)1(0-85)1__,M1 for forming probability ﬂu*}@w@[ )
=
+ (g) (0.15)2(0.85)?
= 0.52200625 + 0.368475 + 0.0975375
= 0.98801875 -l
158
= 0.988 or —i—zﬁ-—g;:z - ——+ Al for0.988 or 160000
[6 Marks]
L
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GHANA m—
Question Details Marks
Number
s e He
6. (a) Height Frequency | Class Boundary /(\1@ menla F{M }
125-129 5 1245-1295 Jable
130 -134 21 129.5-134.5
135-139 23 134.5-139.5
140 - 144 7 139.5-144.5
145 - 149 4 144.5 - 1495
See the histogram attached B4 fof histogram (~1ee) [ _
s e ) f—\_(\c SN A ﬁm}
(b) MOde = 135'0 i 0.5 M1 for l'eadlng ("-} ‘,C\‘{_\ II\
Alfor135.0+0.5(

[6 Marks]

LS, Whow %wﬁxfm lueept s }Of&m Pum 5@:&/ Cey. oowa ]
- fl-ﬁ@z ) ae.4%9 LT LEAsT eNE  decmmal If’b w

__F 3'@\\0)\_& Uh?d)‘n s ek fom Leyo MC& /)
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GHANA

Question

A Details Marks
B
Resultant force = (20 + ) + (=3i + 4)) + (4i - 6j)—+M1 for adding Lj ne ‘ff{fbl Ao
=3i—j Alfor3i—j ’7CW \‘Lﬂ gJ(fn,(:)
Ji~j= 12a . M1 for finding acceleration [oi ¢ WA'(;
a=;i_‘1—2f Al fora =%i-—;1£j 3’1\94,}1,3' ;rmﬁq!ﬂ
la] = J G)z + (— -132)2 M1 for finding magnitude M "?tvu‘j}"ﬂ
= 0.263523138
lal =0.2635 Al for 0.2635
[6 Marks]
il (3 1 t) <2
8.(a) 2 110
v f (3 : t) dt ey X
=1{8. ]2 v,
, 2 10 M1 for mtegratmg Em S ) ]
L L _Etzd Al for ~t— —t2
After 10 secs, v = %(10) - %(10)2M M1 for substltutmg
20 _ 100
T2 20
v = 10ms™1 — ——-Al for 10ms—1
= Rpiedi 2
®) =ETRY
3 1
S=[(Gt-5et)a - - T
S=2t2- 243 S Mifor & ) %q]
=2 = \_ or integrating conret |
T AlforS = 2t7 - L¢3
[6 Marks]
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(b)
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e
0% )
3

5 ////

1SSAY
FURTHER MATHEMATICS/ MATHEMATICS (ELECTIVE) 2 (ES
FURTHER MATHEMATICS / MATHEMATICS (ELECTIVE) 2 (ESSAY)

GHANA

Details

Marks

Four French teachers

Number of ways = (2) X (i’
=15%x6 .

=9%0ways

At least one French teacher

Number of ways = (;’) X (6) + (6) X (g)‘i\

4 2

()< (D) +(§) x (%) + (8) ()
= (6 15) + (15 x 20) + (20 x 15)

+(15x6)+(6><1)'*‘;

=90+300+300+90+6/
= 786 ways

At most two Music teachers

Number of ways = (g) X (g) 2 (2) X (?)\

6\ _ (6
+(5) " (0)
= (20><15)+(15><6)+(6x1)
=300+90 +6 =
= 396 ways

) - -M1 for simplifying
—+-Al for 90

i T

‘M1 for forming combination

. one N
-M1 for forming combination | , UWR L

A2 for correct combination(—1ee)

-M1 for simplifying

| Al for 786

M1 for forming combination E“Q Feu }
A2 for correct combination(—Tee)

8 . o . €Lf7)"\5'c 4“3’\”51\’1“
M1 for Slmpllfylng [ CL,W'JE.‘C.{,;
Al for 396 ﬁ
[13 Marks)
. o |
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Number

10.(a)

(®)

WASSCE rogr SCHO
FU OL CANDIDATES, 2023
RTHER MATHEMATICS/MATHEMATICS ELECTIVE) 2 (ESSAY
\ GHANA

Details

Marks

Hemisphe s & e
nisphere, v = =mr S

e 5
av
—_— 2 —
ar = 2 ————
av B
ar _ 3.-1
pis 2mem3s

r=5cm

dr

21mrem3s™1 = 22 >

= d
2imem3s—1 = 277 x 52 x E%
21rem3s™! = 507em? x

dr _ 21mem3s—1

di 50mem?2
dr _ 21 i i
at - 5o ¢Ms” or 0.42 cms "
Jv—-w=4

3v—4=w-.(])
V2 4 2w — w2 = . (2)
Substitute for w in equation (2)
v? +2v(3v — 4) — Brv—4)2=_—2 —

v? + 602 — 8y — (9v% — 24v + 16) = —2___| Ml for simplifying

7172—81.?-91724-241?'—16:?2
—2v2 +16v —14 =0
v2=8v+7=0e
v(w—-7)-1(v=7)=0
w-Nw-1)=0 _

“~v=70rv=1__ ———

Whenv =7,w = 3(7) - 4

1M1 for differentiating

dar
ar

ry e} p c fteme
N TR L Sohs
BB 5 '

Al for 2mr?

-M1 for substituting
M1 for simplifying

2 . _
LAl for%= E-;cms 1or0.42 cms™1

M1 for substituting

Al forv2 —8p+7 =9

‘ M1 for finding v

| _ _ o @ ke BE T
LAl forv=7o0rv=1 I\CV‘()«@CJF \{:w M
~MI for substituting(either 7 or 1) i
—Al forw = 17
Al forw = —1

[13 Marks]

=17 —_

Whenv =1,w = 3(1)) -4
= -1 A
=3
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Question
Number

11.(a)

ES, 2023

2V ASN( DATES,
WASSCE FOR SCHOOL CANDI ‘ ( :
FURTHER MATHEMATICS / MATHEMATICS ELECTIVE) 2 (ESSAY

a*+ B3 = (a + B)[(a + ) - 3ap)
4 2 ; -
=-2|@) -3(-9]—
3L9 3 e S RN
4J6
=-:[5]

«ift
= a e
apr= (-
T}~
S il et e |
27 i
244 125

(b)

272 + 2842 =125 =0 ootl)]

5% 5¥+1 =537+ (125" x 5% 1)

52x x 51 = -—-—53__;5__
82 % §~¥-1
52x+1 — 57 b Ll
S ¢ x5

52x+1 — g3+4-x+x
52x+1 = 57 - — ]
2x+1=7 - 0
2x=6 ,/'f

x=3——

.

M1 for substituting

M1 for simplifying

244
Al for ———

M1 for substituting

125

_Al for =%

X*+—-x—=—0=0 _____—MIl for substituting
LA for 27x% + 244x — 125 =

"Ml for simplifying
_Al for correct simplification

~M1 for solving

Al forx =3

o \restisgiven by

- GHANA 2
Marks
Details
_____v________—d————*—"‘-————"_'_—_'ﬁ—-k_“",__-f o

. "3x%4+4x—-5=0 i po—
4 LBl fot =3 L
a+ﬁ=—--3— _,,,/---*--'Bl or 73 d

5 5

af = ~§ —= p—a— 1§ -

0

[13 Marks]

10
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R e — GHANA —
| iy ™\ Question Details Marks
— Number
=
- 12.
(a) p"—‘--—-'q ,n-ﬁ Blfors
P(half survived) = P(X = 3)
_ (6) (2)3 1\ "Ml for forming probability
—\3 ( ) M1 for simplifying
= 250r02195 LAl for 22 0r 0.2195
AN« -wav\
(b) | P(more thantwo — third survived) = P(X > 4) | M1 for forming probability | . .4
_(6)(2\° (1\! , (6 (2\° 1)V A2 for correct probability(—1 ee) .
=EEE +QO G
= -2% ;634; M1 for simplifying )
256 MR 02810 W
=725 0 03512 AL for 22 or 0.3512 wymg - e 8
coomal plute
Fo/l@.& V“).}’E
(©) P(less than one — third died) = P(X < 2) St PO
4 (6) 1)1(2 5 6\ r1\0 72 6//1011 for forming probability -—— @wt,d*'q
—\1 (3 5) * (0) (5) (5) =T Al for correct probability(—% ee)
T3t T~ IMifor simplifying
=200r03512. [ Alfor Z26r0.3512
729 729
[13 Marks]
o= ‘/MJ s M-S‘ Mme g Howm 1 Cannolelosds

(% m* @%\/\

11

%v)ow

U %a.ngf}@/ o Ju m}/)‘
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GHANA
e
Question Marks
Number Details o p——
uatin P
Y 2+24q-1+4+3¢-5+q2—3+14+3 + 1 = 45 Ml for equating ol
2 = _ -
! ztj;q ! 1332 405 —{Alfor q*+4q—32=0
q q— = e gy lvin |
qz + 8q = 4q —32=10 :_,_,-—j:)'r,..—"’"_“_ M1 for solving -
(@+8)(g—1 =0 E
q=4or—8 PET i
| Alforqg =
e . ] Q’:«?;Q\gmﬂﬂ ]"
Length Frequency T+ candic ¢ bt I o
0 T
3034 2 ’ guodneikt) G Ne Tz
35-39 2
40 —44 [ @7 —1 ——————=1BI for frequency column
" 4549 ~q /// k= %ee)
5054 (7)) ]
60 — 64 10
65 - 69 3
70— 74 1
(b) Less than | Cumulative
Frequency _| {
345 2 \
39.5 4
44.5 % \\
49.5 11 \\
54.5 18 | B2 for cumulative frequency
59.5 31 column (_ '21‘.'88)
64.5 41
69.5 44
74.5 45
th i
See the cumulative frequency curve attached B2 for graph (— i ee)
(c) (i) |Median length = 56.0 + 0.5 cm M1 for reading medianjljﬁﬁpu\
| Alfor56.0 £ 05em
(i) | 90%percentile = 64.0 + 0.5 cm M1 for reading 90" percentile [ﬁv«hn)\\
o ‘Al for 64.0 + 0.5 cm
[13 Marks]

12
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Question
Number

14, (a)

(b)

I__—‘—--_

WASSCE FOR SCHOOL C
FURTHER MATHEMATICS / MATH

" GHANA

Details

KL = OL — 0K

@)

3
-

RQ =00 - O

"( 3) (m_l

~ (6 m

—3-n+2

=05
3=7-m

m=4,_
2=—=1-—n

nE=3 0

S

™)

023
DIDATES. 2
F'MAAN 1CS (EL FLECTIVE 2 (ESS

S S A

| B1 for (g)

7—-m
—-1-—n

M1 for equating

M1 for solving
Al form =4

KR = OR - 0K

=Ci)_

(3)

- (4
[KR| = 4+ (-8)?
[RE| = V&0
|KR|=v3+22
|KR| =v13—

2

—4 = 1040cos0

-4

cosO =

32.24903
0 = cos™! (
0 =97°

P — 2

—

—

—

| Al forn = -3

o mifor( _48)

"M1 for finding magnitude

~|-A1 for V80 and V13 (-% ee)

(3) i (—8)/%_({:)(_? Oﬁ‘ioi:——#—ﬁﬁ M1 for substituting

11 for —4 (qum.,gi J;Md

— M1 for finding 6

-4

32.24903

)

A1 for 97°

[13 Marks]

‘restis g

14
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S - GHANA _
W
Det
T ;nmber Fal Marks
| et —A = g
y | =P X T )
- | 15.(a) B¢ l v . S [: y JL}
v i
iy I I R S Voo By
—— Cﬁ [ ’ Al
| T | 8o b v )
= Bregrom T dipveel wad-§
- B2 for diagiam (—% ee) ‘/\”?/j
>~ Bo ) alf et
3 Mﬁ\)‘/ (('/J_le_ﬁj{‘buvui AnKL Ov
200N
200 T, . .
sin90° - sin145° W M1 for Substltlltlng
200 % sin14§° —1
L= [ Mlfor simplifying
T,=1147N_ Al for 114.7 N
7 Tz _ 200
{ ————— .
) R AR SNt substituting
P = 200X sin125° e
. singe® — M1 for simplifying
T, =163.8N  {Alfor1638N
ALITER et m
ong
—T, cos 35°) (Tz cos 55°) ( 200 cos 90° ) _ (O)//MI for resolving [ Cum o
( T, sin 35° T, sin55°/ ° \=200sin90°/ ~ \0/ | A2 for correct resolution (—1 ee)
—0.8192T; + 0.5736T, =0 ....(1)
0.5736T; + 0.8192T; = 200 ....(2) M1 for solving
—0.4699T; + 0.3290T, =0 ....(3)
0.4699T, + 0.6711T, = 163.84 ....(4)
_163.84
2™ 1.0001
T, =163.8N Al for T, = 163.8N
aT=1 .
$ = Ao Al for T, = 114.7N

15




Question
Number

15.(b)

WASSCE FOR SCHOOL CANDIDATES, 2023 ~
FURTHER MATHEMATICS / MATHEMATICS (ELECTIVE) 2 (ESSAY
GHANA
r—_———_—__—_-_—__— "‘-.__,
Details Marks
Deceleration (a) = 32% — 1M1 for substituting
a=60ms2 | Al for 60 ms?
= 24 . _——|Mlfor substituting
2x60 M1 for simplifying
S =48m—— Al for4.8m
[13 Marks]

GHANA —I 06/10/2023

NIGERIA }“6/ 06/10/2023
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