THE WEST AFRICAN EXAMINATIONS COUNCI
WASSCE FOR SCHOOL CANDIDATES. 200>
FINAL MARKING SCHEME
_FURTHER MATHEMATICS / MATHEMATICS (ELECTIVE) 2 (ES:

<

GENERAL INSTRUCTIONS

. Marks are subdivided into method (M) marks, accuracy (A) and indgpend¥nt

accuracy marks not preceded by M mark (B). <</

Y v Y . rFoy o ' . - :
2. Tht. M II‘I.:II‘"\..H should be given for g particular stage if the methMNs.correct: that 1S,
't would, if correctly carried out without numerical error, yic; the right answer. M

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

3. (ii\-'c 0 for results obtained for work that is indeciphegable or wholly suppressed
(W.S.0). F%

4. Deduct 1 mark for omission of units or for wro its but this should not be more

than once in the whole paper.

12 questions must be answered in all. All @tions In Section A and 4
Questions in Section B with at least 1 (@m from each part.

N

0. [f a question is attempted more than ark all and record the marks for that
which has gained the highest maryb

¢ & [f more questions are attempted rubric allows, delete the marks for those
extra questions which have gaginedthe lowest marks and ignore the remaining

questions in that part by wri ‘MQA’ through. (‘MQA’ denotes ‘More
Question Answered’ than t ric allows).

te ,\Qnivalent methods not specified in the Marking Scheme
1yen appropriate marks.

8. Unless otherwise sta
should be accepted

according to the Marking Scheme is100.

9 The final total %
10.  The final totaf ( ot the question total) should be rounded upwards to the

nearest whple ber.
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Details .

342433 ) ~36=0

24,
ye ? - 36 =)

V44243 - 36y = 0
y? — 36y + 243 = ()
(v =27)(y+9) =0
y=27o0r9
3*=270r3*=9
3* = 3°or3* = 32

M1 for substituting

Al for y* = 36y + 243 = ()
| M1 for solving for y
Al fory = 2749 (- ee)
' M1 for solving for x

—— . —— — R N—

XxX=30r2 1
| Al for x = 3 B2 (—3ee)
T | [6 Marks]|
- |
.{a‘l ; pvq o 4 l
I q " -
| 3  4— M1 for substituting
| c VE T4
~100-9 .
| e M1 for simplifying
| 91
| = e 91 \ i
| 100 , Al f"’EE AC&ft e mel 3
| 1
(b) xV6=37 |
x* =36 13 | M1 for substituting
4= 4
x? —-36=13
x? =49 M1 for solving
x=17 Alforx =17 (—-;-ee)
| [6 Marks]
e, 1B . - . l
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Question

Number Detaily Mark
Wty i I Arks
il o S,
o Zlan 15° ] I
I+ tan?15° ~ 2 ,
‘ =14 tan®15° 2 | W E0
tan®15° — 4 an 150 i3 Tl for cross multiplying sl r{;-ﬂrr‘rr;
= | for tanZIS“-—4tan15“+]=o
| Let x = tan 15°
X’ —4x+1=0
4 416~
X = :6 : M1 for soiving
=2+ V3 Alfor2+ V3 (-Lee)
tan15° =2 -3 Al for tan15” =2 - /3
e . - f(x)_"‘;”" — | J [6 Marks]
e x___3' [(5)_5
5+4m 3
5—3 2
104+2m =6 - . —
= | M1 for ssmpli
e il plifying
m=—=2—r——%——1Al form = =2
(b)

(c)

f)=2=,x#3

=2

y X3
-2

y—3

xy—3x=9—2
xy—=y=3x-—2
y(x=1) =3x -2

__ 3x-2 e
S
F-1(x) = 3x_z,x *1

x-1
x = 1 makes f~'(x) undefined

M1 for substituting |, |, (—#L,__,‘?;\M( I

M1 for simplifying

_ ‘f— N @lT‘d‘lb"}J
Al for f~1(x) = :f:_lz,x 1 As®©

| Bl for x = 1 makes f~'(x) undefined

[ o [6 Marks) l




FURTHER MATHEMATICS / MATHEMATICS (ELECTIVE) 2 (ESSAY)
. GHANA

WASSCE FOR SCHOOL CANDIDATES, 2022

————————————

R
Question Details Marks
Number |
5.(a) Marks Frequency Class
Boundaries
10-14 4 9.5 14.5
15-19 5 14.5-19.5
2024 6 19.5--24.5
25-29 12 24.5 - 29.5
30-34 | 10 29.5 - 34.5
35-39 8 34.5-395
40 - 44 3 39.5--445
a5-49 | 2 44.5 - 49.5
See the attached graph B4 for graph (—% ee)
M1 for reading
(b) Mode = 28.25 + 0.25

A1 for Mode = 28.25 + 0.25
[6 Marks]
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WASSCE FOR SCHOOL CANDIDATES, 2022

FURTHER MATHEMATICS / MATHEMATICS (ELECTIVE

_ GHANA :
| D —— I 12 7420, Fi Y
Question Details Marks
Number | . - "
_ , | S ——————— g— —
6.(a) PO n‘q) = P % P(?)
=m(m + l)
3 m
e m? +§-

3 = 20m?* 4 4m <—==<———> M| for substituting and simplifying
20m? 4+ 4m —

20m? +10m —6m — 3 —0"\

(10m —3)(2m+1) =0 ﬁaﬁ\ﬁ-::;:- oo Al for20m2 4+ 4m -3 =0
M = ;BE m= -—-;- == 1 M1 for SOIViﬂg
But m cannot be negative "

3 Al form=—or0.3
M = = Or 0.3 10
= P P(BN
(®) P(F\U#) P(09 ' (?) & M1 for substituting
~ 10 + (10 5) 20 -
% or 0.65 Al for —=or 0.65 [6 Marks]
=_ s 1
N lyaqrepon
t 7.(a) - / %
h—&a . ' _
TTE <o © 3F
B1 for diagram (—%ee)
Eﬁ‘;lth «
|
i ; o
| | [ M1 for finding T
| — - JMI for solving .
Al for T =57.7N .
|
! I
(b) .
25 | MI for finding F
= 0.8660
.~ | Al forF =289 N 6 Marks]
! ‘ =289N _i . [




ASSCE FOR SCHOOL, ANDIDATE
FURTHER MATHEMATICS / MATHE IATICS (E

: |
uestion |
Il gumhcr Details |

b

ALITER

SON

(1 cos330°) * (F coso0e) *

(0_.8%56?7.‘) T (g

M1 for forming equation

M1 for solving for T

= 577N~ Al forT =57.7N

M1 for finding F |

4 i 22‘396:4 N Al for F =289 N |
e (6 Marks) |




WASSCE L
URTHER MATHEMATICS / MATHEMATICS (ELECTIVE

- Question
e | Detail:
_P_I\"umhcr | s { |
. : : ’ : AP LY O T - —— -:_ P — _._._|l
hY | & . W‘. f = j (FRF"""‘!
; Let @ be the angle between SP and SO ) “® L. ,
- : _ S o N e
SP= (=204 3)) - (30) /\ * et
= =51 + 3 == | Bl for =5i + 3 i
SQ = (i +4)) - (3) |
= 4 - | Bl fo f
SPSQ = (=51 + 3)) - (4) |
= 12 |
|SP| = /(-5)7 + 32 |
= /34 '
SQ| =4
B1 for V34 or 4
434 cosB = 12
€ = cos™! (——-—41.2_4 ~—
V.
— 59‘041: M1 for SOIViﬂg for )
= 59°
| Al for@ = 59¢°
——— f [6 Marks]:
9(a)

M1 for substituting

M1 for solving

| Al fora = 8

S_ . U B
Q/Sr = 8(8°-1) M1 for substituting
8432767 . : o
- e M1 for simplifying

7

37,448 Al lor 37 448 |




f Question

Number

9. (b)(1)

2
30 = 2a + 10d L

F "‘“ = 9=aq+2d
18=2a+4dh |
12 = 6d
d =

| for substituting
M1 for simplifying
Al for30 = 2a + 10d

Bl for9 =aq + 2d

M1 for solving for d or a
Al ford = 2

Al for a=75

|
[13 Marks] |




WASSCE FOR SCHOOL CANDIDATES, 2022

RTHER MATHEMATICS / MATHEMATICS (ELECTIVE

1 3x 15x2

| = -l-6+ T A3 lhrcnrrectex6
1 L&)

(1+g0)(5-x) =1 +gx)x

- 1 3x 15x% 5x3 15x* (b
(b)1) . il - - 6
. (64 16" 16 2 T a4 X ”") (})
15x% 3gx? (V
= - 0
16 16 [

15 3gq |
16 16 0O ————— | MI for‘expandmg and equating
coefligient to zero
15=3q M1 for solving

(b)(11) (0.45)° = (0.5 = 0.05)°
~x=0.05 [ r 0.05

1 3(0.05) 15(0.05)% 5(0.05)

AR .. i A8 Whmaste. e’
" 64 16 o 16 2 M1 for substituting ( 2 Erms ureo ¢
15(0.05)* ' ) 1 )
+ e 3(0.05)> + (0.05) Q A1 for correct substitution (—Eee)
HP t".-' k t:-"l\-"i #'1me = ﬁ\'{
= 0.015625 — 0.009375 + 0.00234375 — 0.0003

+ 0.0000234375 — 0.00000093%[

’ M1 for simplifying
+0.000000015625 & ,
= 0.00830377 Al for 0.00830377 |

= 0.008304 q Al for 0.008304 |
EI : |13 Marks] 1

10
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FURTHER MATHEMATICS / MATHEMATICS (ELECT

ESSA
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, ]
Question Details \F 1
Number Marks

(@) 4 i CV .
f V ==mr3
! 3 ’ dv
| 4V M1 for fivding - |
~ == dnr? ARl D, |
| Bem?s™! = 4nr? -%—E @ |
! dr _ gemds™) substituting
; dt  47mx16 1
| dr _ 1 -1 or;r-cms‘l
| dt 8n J
A = 4mr?
i dA _ (\[
— = 8nr
| dr +
dA _ da_ar
dt dr dt ‘
| dA 1 g . dA
— = 81r X —cms~ M1 for ﬁndmg T
1 .
dA _ 8r x dem X —omal N M1 for substituting for r
dt 8m
22 = 4 cm?s™? _ 1 Al for4 cm?s™?
(b) |

M1 for differentiating (’“‘Ej e
A1 for correct differentiating

M1 for finding %

| 4y—6x
Al for o

| M1 for substituting and simplifying

l
Al for 0

At leage o tovhe |

(.rv,r{.ﬁ |

[13 Marks]

|




»OL, CANDIDATES, 2022
CT1V

WASSCE FOR SCH(

£) 2 (ESSAY

59y — 4248 = 35x — 2730 @
59y — 35x — 1518 =b

A1 for equation

M1 for reading or calculating

Al for y=803+1.0
[13 Marks]

FURTHER MATHEMATICS / MATHEMATICS (ELE
GHANA .
- Question Details
Number
12 ¢a) See the Il.!hll"h .lll:h"lt‘ll
HUR
‘h) \ B
77.56
GaY
y = —
r4.11 |
: . - [fMT By
Ph““”‘u { 1, Il,"- ) %M f(H' p'(}lllﬂg‘ X ;y% T __*___, _:-l '1&-} E
) |
(C) See the line of best fit on the graph for line of best fit |
% |
1) B ol o P R 3 * . o 3 |
| U (Jii.ll.jl{.l]t 89 —30 O M] fﬂr “ndlng gradlen[ Pui‘u qH'L\.J[r
2% | M: )
= 25 0r0.59 £ 0.1 &\ - Al for gradient A = |
l
y— 72 = 5 (x —78) M1 for forming equation |
I
|
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FURTHER MATHEM

\

Question
Number

Details

VASSCE FOR SCHOOL,
ATICS / MATHEMATICS
GHANA =~

CANDIDATES, 2022

13.(a)

P(equal doctors and nurses) =

O

——

(s)

1200

5005
= 0.239760

= 0.24

10\ /5
P(at most 2 nurses) = (_2) (4
(6)

6

225 10

5005

5005

= e,
= 0.046953 S(/

et

caerec X M

| M1 for ;rming combination
M Qmplifying

or 0.24

Ehﬂw—4¥heﬁxr*tfiwnﬁrtf¥

| A1 for correct combination(— % ee)

|

M1 for simplifying
Al for 0.04695 ( Accept 0.047)

A1 for 0.05

— ——
—

M1 for forming combination

Al for correct combination (— % ee)
| M1 for simplifying

A for 0.04695 (Accept 0.047)

Al for 0.05

[13 Marks] |

14

2 lnaxy ™
M1 for forming combination e crredf
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FURTHER MATHEMATICS / MATHE 2, 2022

—_—m— T T e ——

vamber

14. (a)

- = =
— -

Details

" ~4
IWX| = /(—4)? + 52

= V16 + 25

— VA1 B1 for y41

Unit vector of WX = ,:—1 (—4i + 5))
Y

= Y1 (40 +5))

MATICS (ELECTIVE) 2 (ES
| . ~ GHANA o
' ———

Marks

M1 for finding unit vector .

-
Al for%(-fii + 5)) Mb**-)ﬂ-‘h

(b) OW -0Y =0 .
(32) | (:) D M1 for finding n ;
12-2n=0

e Al forn=6
(c) WZ = (inl) - (-:-32) M1 for subtracting

=-("1) - A (")

V37 = [(m - 3)7 97
S

37 = (m—3)> +1°
36 =(m—3)* "

m—3=%6p.
m=3—-6orm=3+6
m=-3o0or9

M1 for substituting
M1 for simplifying

A1 for quadratic equation
M1 for solving

Al form = =3 or 9 (3 ee)

[13 marks)

15
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FURTHER MATHEMATICS / MATHEMATICS (ELECTIVE) 2 (ESSAY)

s e

| GIHANA 0
Question
Detatls
Number clatls |

dKS
| ‘.‘.-.~”'

Hmll‘rl}l T H'1 AN |
() 6725 208

| . '
M r suttuting |
| - |

20s = 625 M1 for S®lving

31.25m

New height = (31.25 4+ 58)m OH for adding
f{‘i"'] 1]

v, Al lor 89.25 m

|
hi1) Hf-_.'h: ‘”}.'“- - {H:] { ”;‘.][' %
(O ] , |

‘t"(_,) '1(“) = (B4 4)v |

.m- 4 - M1 for substituting

(,,) [“}h):- 12v
32 , | | |
v &\ ' M| for solving
V L\ 45

; ?
.'1) Al for v = ( ) ) |
e S — |
V13 0 “| M1 for inding magnitude
Q 1

5 .. 31.25m w.

|

=3.6n ~Al for 3.6 ms™?

tanf = -

M1 for finding 6
| Al for 33.67°

(11) | Direction of the final velc

Al for 124°

1 13 Marks] |

AN 06/10/2022

G,
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O<< NIGERIA 06/10/2022
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