2024 WASSCE MOCK - ELECTIVE MATHEMATICS 2 SOLUTION

ELECTIVE MATHEMATICS

Question Solution MARKS
1
1 *¥Tx
x* -1
X
Since x =2 ++/5 M 1 for correct
(2 + @)2 -1 substitution
2++5
4+4V5+5-1 M 1 for simplification
2++5
8 + 445 M 1 for rationalizing the
2 ++/5 denominator
Rationalizing the denominator M1 for simplification
8+4V5 2-45
2 ++5 3 2 B A 1 { for obtaining the
16 — 8V5 + 85 — 20 answer 4)
4-2V5 -I; Zf -5 Al for leaving the
answer in the form -+
Leaving the answer in the form m + nvs s
4+0V5
Total=6 marks
2.

t
f (2x + 5)dx = 18
1

[x% + 5x]} = 18

()* +5(@) - [(1)* +5(1)] = 18
t2+5t—-6=18
t?—5t-24=0
(t—3)(&+8)=0
t=3 ort=-8

t=3sincet>0

M1 for correct
integration

M1 for correct
substitution

Al for quadratic
equation

M1 far any factor
correct

Al (t=3 or t=-8)
Al for final answer (t =

3)

Total=6 marks




2 3

B? + 3B + 21 = 3N gi B =
+ + given [1 4

| PR AR R PR L
6 101+l 12+ 2l=3¥
e[ 7]
3
N:[g 191]

M1 for correct
substitution

M1 for simplification

Al for 15 27]

9 33

M1 for dividing both
sideshy 3

M1A1 for final answer

Total=6 marks

Comparing X% + y2 — 4x- 2y + ¢ = 0 with
the general equation x>+ y? + 2gx+ 2fy +c=0

g _ 4 —

Pl 2f = -2

g = —2 5 f = —1

Also, the radius of acircle, r = /g% + f2 — ¢
Butr = 3v2
3V2 = J(-2)2+ (-1)2 ¢
3WV2=+Va+1-c
3v2=+V5-¢
Taking square root on both sides
9(2)=5-c¢
18=5~c
18-5=-c
=-13
sinx cosff — sinficosa

sin 15% = (45° - 307)
= sin45cos30 — sin30cos 45
_VZ 3 _ 1,2
2 2

2 2
=2 (V6-2)

Bl for f = —1and
g=-2

M1 for correct
substitution

Al forC=-13

B1 for expansion
M1 for simplification

Al for answer

Total=6 marks

7 oranges (ripe + unripe) and 5 bananas
Select 1 out of 7 oranges & 1 out of 5 bananas

= 7C1 x 5C1

o 51

T (7-Di X (5—1)11!
=7x5

=35 ways

M1 for correct
combination

A1l for answer




b. Select 3 out of 7 oranges & 4 out of 5 bananas
= 7C3 X 5C4
T 5!
T (7-3)13! (5—4)14!
TX6X5
=— X 5
= 175 ways

c. 2 out of 3 unripe oranges = 3C;
1 out of 4 ripe oranges = C;
3 out of 5 ripe bananas = 3C3

=3C; x %1 x°C3
3! 4! x 5!
(4-1DI1 * (5-3)13!

M1 for correct
combination

Al for answer

M1

~ G2z
= 3xXx4x10
= 120 ways Al for answer
Total=6 marks
Age Age boundary No. of workers
20-24 19.5-24.5 22
25-29 24.5-29.5 24
30-34 29.5-34.5 30
35-39 34.5-39.5 38
40 - 44 39.5-44.5 36
45-49 44.5-49.5 30
50 -54 49.5 -54.5 18
55 —-59 54.5 -59.5 12
Graph B4 for graph (- 1/, ee)

Evidence of reading mode from the graph

From the histogram, the modal age is 38.5 years.

M1

Al for answer

Total=6 marks

QP- QR
cos @ = —
|eP|- |QR|
But QP = OP — 0Q
QP = 3)_(31)
P = (7}
QR=0R- 0Q
QP = (,)-(3)

B1 for either Q_P) or ﬁ
correct




|QP| = V(-1)2 + (3)2

|@P| = V10
|@R] = V(1)Z + (1)?
=VZ

OF QR = () (1) =-1+3-2

B1 for either magnitude
correct

B1 for finding (QP - Q—Ii)

M1 for correct

2 N
cos O = substitution
V10 x 2
0 2 2 1
oS =—=—==—
V20 2v5 /5 M1 for finding 8
1 Al for answer
8 = cos 1(—)
V5
0 = 63.43° Total=6 marks
h =5 + 30t — 5t2
v = ':l_h =30 - 10t M1 for the expression
t for velocity
At t=2s

v=30-10(2)
v = 10ms!
At maximum height, velocity =0
30—-10t=0
-30=-10¢
t=3s
For maximum height, substitute t = 3 into the
expression of h
h=5+30(3) - 5(3)2
h=50m

M1 for substitution
Al for answer

M1 for equation

Alfor t = 3s

B1 forh = 50m

Total = 6 mark

fx)=Px’+qx+r
f->PM)*+q(1)+r=0
P+g+r=0..............(1)
1) > P12 +q(-1)+r=4
P—q+1r=4.iiisans (2)
f2)>PR2Y+q2)+1r=7
4P+ 2+ 7T = Tuevereereerreennn- (3)

P+q+r=0....c.ccoonrnnn.
P —g+1 =4 (2)
4P + 24 + 7 = Tvveisssvssssrsssonsns (3)

Bl foreqnl
B1 for eqn 2

Bl foreqn 3




Eqnl + Eqn2
2P+2r=4

Eqn (3) + 2 x Egqn (2)

4P+2q+ r=7
2P-2q+2r=28

6P+ 3r=15

2P +r=15 i (5)
Eqn (5) - Egqn (4)
(2p+r)—(p+r)=5-2
2p+r—p~-r=3
p=3
Put p = 3 into Eqn (4)
3+r=2
r=2-3
r=-1
From Eqn (1}): p+q+r=0
when p=3,r=-1
3+q-1=0

Factors of f(x)
flx)=Px*+qgx+r
butp=3,r=-landq=-2
flx)=3x>-2x-1
fix) =(3x + 1){x - 1)
~ the factors of f(x)are (3x + 1)and (x — 1)

2xt-x-3 _ A Bx+C

b. (x+1)(x2+2)  x+1 | x2+2

2¢* —x—3 AW +2)+(Bx+0)(x+1)
(x+ D2 +2) (x + 1)(22 + 2)

2x2 —x—3=A*+2)+(Bx+CO)(x+ 1)
2x> —x— 3=Ax*+2A+Bx*+Bx+Cx+C
2x? —x—3=(A+B)x*+(B+C)x+ (24+C)

Comparing the coefficients

A+B=2 . i (1)
B+C=-1.eeneunee (2)
2A+C=-3 i (3)

FromEqgn (1);A=2—-B
PutA=2-B into Eqn(3)

M1 faor solving

Alforp =3
Alforr=-1
Al forg = -2

Al for finding the
factors

B1 for equation

M1 far solving

22-B)+C=-3
4-2B+C=-3




-2B+C=-7
2B=C=7 eoorrereren. (4)
Add Eqn{4) and Eqn{(2)

2B+B=6

3B=6
B=2
Put B = 2 into Eqn(1)
A+2=2
A=0
Put A =0 into Eqn(3)

2(0) + C=-3

0+C=-3

c=-3

2 -x-3 _ 2x-3
T+ D)2 +2) T xt+2

AlforA=0
AlforB =2
Al forC = -3

Al for partial fraction

Total=13 marks

10

6
f(x) =5x— o
~ 6
f(x+h)=5(x+h) Gy
From first principle
pon i SR — f(x)
;@)= h
6 6
5x+h)—7———-(Bx——=
f'(x) = lim S R DI
-0 h
6 6
Sh————=+—=
F(x) = lim (x+ h)?  x*
h—0 h
i) — Tim L __& 48
F00) = limy (Sh =i + 5]
£ =lim2 [5h + S
T hooh x2(x+h)2
’ — lim 1 [5h + —6x2+6x2+12xh+5h2]
F(x) = i x2(x+h)?
, _qien 1 12xh+6h%
£1G0 = lim 3 (5h + 2500
6h(2x+h)

’ RTINS |
fx)y= %HBE [Gh + ]

x2(x+h)?

M1 for correct
substitution

M1 for simplification

1 12xh+6h%
AlLfor L (5h+ 122020

x2(x+h)?

M1 for factorizing num.




o i 1 6h(Zx+h)
fix) = }!l_lar(}h [5h + x2(x2+2xh+h?) ]
Nt 6(2x+h)
fix)= ;,l_r,% 5+ xt+2x3h+x2h2
6(2x+0)

2 +2x3(0)+x2(0)2

f[x)=5+

, 12
=5+

F) =5+

[fxV1—xdx
Using substitution method
letu=1-x but x=1-u
d_ 1
dx
du = —dx, —du = dx

1

[xVu-du ,Vu=uz

—1f(1-w) u% du

23 25
——uZ-—u2]+C

3

23 25
—3W+ Ui+ C

2 32 5
—31-02+ c(1-02+C

3

2 5 2
fx\/1—x de= c(1-22-(1-02+C

M1 for dividing through
by h

M1 for puttingh = 0

Alfor f'(x) =5 +%

du

B1 for o

M1 for substitution

M1 for integrating

Al for

2 3 ZEC
——uZ + —uz
3u+5u+

M1 for substitution

Al for answer

Total=13 marks




11

a. U.=a+(n-1)d
Uiz=a+(13-1}d =27
a+12d =27 e (1)
ButU;=3U;
a+6d=3(a+d)
a+6d=3a+3d
-2a=-3d
3d

a= wrnensssesassenees (2)

2
Putting Eqn{2) in Eqn(1)

3d
?+ 12d = 27

27d =54
d=2
putting d = 2 into Eqn(2)
3(2)

a:T=3

i The first term,a =3
ii. The common difference, d =2

fii. Sum of the ten terms, S, = g [2a + (n — 1)d]

S10=-[2(3) + (10 — 1)(2)]

Sm =120

b. i
n nl
(a+ b)" Z m a> " b"
r=0

(a+ b)* = (1 —2x)° by comparing
a=1b=-2xand n=6

(D502 + 5 (VS (-2%)' +
6!

TR (D)%3 (-2x)% +...

6!
(6—0)!0!

(1)62 (—2x)% +

6!
(6-2):2!

1—12x + 60x% — 160x3 + -

Alternatively
n(n — 1)x? . n(n-1)x3

A+x)"=1+nx+ T 30

B1 for egn ...1

B1 for eqgn.....2

M1 far solving

Al(a=3)
Al(d =2)

M1 for substitution

Al for 510 =120

M1

M1A1

M1




_ 2
(1-2x)*=1+6(-2x)+ 6(5)(#

_ 3
s 6(5)(4;'( 20° |

1—12x+ 60x> — 160x3 + -
i. (0.98)° = (1~ 0.02)5
by comparing (1 -0.02)® with
(1 - 2x)®

—2x = —-0.02
x=0.01

(0.98)® =1 — 12(0.01) + 60(0.01)% — 160(0.01)3

M1A1

Bl forx=0.01

M1 for correct
substitution of x

+. Al for 0.8858
= 0.88584
Total=13 marks
= 0.8858 ( to 4 decimal place)
12 (a)
Marks Freq Marks | Cumulative |
n less than  frequency
_ 0-9 4 9.5 4
10 - 19 6 19.5 10|
20 - 39 10 29.5 20
| 30- 39 10 ZC - 30 B2 (— 1/,ee) for
40 - 49 131 495 43 cumulative frequency
50 - 59 17 59.5 60
60 - 69 20 69.5 80
70 - 79 15 79.5 95
80 - 89 4 89.5 99
90 -99 1 99.5 100




;B pergentilel 0 P :
upperguartie

Cumulative Trequency

L Bal- 1gee)

b o e o o W

Marks 7

£V o) Al

100 <~ 100

(b) (i) 8O percentile =

M1for evidence of
reading from the graph

0
Al for 69.5

=80 on the cumulative frequency axis.
From the graph, the 80" percentile is| M1 for evidence of

69.5

(ii) Median =1 x > f =1>100 =50 on

the cumulative frequency axis.
From the graph, the median is 53.5

(iii) Upper quartile, Oy = Ix > f=4x100

— 75 on the cumulative frequency axi

reading the graph

Al for 53.5

M1 for evidence of

reading the graph
From the graph, Q, = 66.5
Lower quartile, Q, = ; % Zf = x100
= 25 on the cumulative frequency axis. M1 for difference
Al for 32

From the graph, Q, =34.5 L
Inter-quartile range
=y —Q, =66.5-34.5=32

Total=13 marks

13

"C, (P)" {1~ P)"~"

Probability of selecting defective bolt, P(d) = %




Probability of selecting non - defective bolt, P(d) =1 — % =3

a. Probability that exactly 2 of 4 are defective

= 4C,[P(d})]? [P(n)]* -2
oz ) > G)

1_ 4
X=X=
6 9 9

8

~27
b. Probability that at least 1 of 4 is defective

1 — Probability that none is defective out of 4
1-“*Co[P(d)]° [P(n)] *

Ly

4 16
81

o 65
- 81
¢. Probabhility that at most 2 out of 4 are defective
P(none is defective) + P{one is defective} + P{2 are

defective)
*Co[P(d)]° [P(n)] * + “C1 [P(d)]* [P(n)] * + *C2 [P(d)]?

RRCRE R NCRE)
ROl

16 1 8 1 4
[1x1><—]+ [1x—x—]+ [1x6x§]

0

81 3 27
16+32+24
81 81 81
. B
)

2

M1A1 for non-defective

M1 for combination

M1 far simplification

Al fori
27

M1A1 for combination

M1 for simplification

Al for 5
81

M1A1 for combination

M1 for simplification
8
Al for 5

Total=13 marks




14

nl = I2
(i)
Solving for &
which is the angle between |m| and |n|using cosine 11
[m+mn|? = |m|? + |n|? — 2|m||n|cos 8

V229" = |52 + [12]% - 2|5]12| cos 8
229= 25+ 144 — 120cos @
229-169 = —120cos 8
60 =—-120cos @
cosf =-0.5
8 = cos 1(-0.5)

9 =120°
0 and o are supplementary
o B+ox= 180°
But
0 =120°
-~ 120°+x= 180°
x= 60°
.. the angle between |m| and |n| which is <= 60°

(ii) Scalar (dot) product of m and n
= |ml|[n|cos &
=5(12)cos60°
=60c0s60°
=60x0.5
=30

b. c=xa+yb
8i + 2j = x(6i — 5§) + y(2i + 7j)
8i + 2j = 6xi — 5xj + 2yi + 7yj
8i+2j = (6x+2y)i+ (—5x+7y)j

By comparing
6x+2y=8, 3x+y=4........eqn1l

M1 for substitution

M1 for finding O

Al for @ = 120°

Al for a = 60°

M1 for substitution

Al for 30

M1 for substitution

Al for (6x + 2y)i +
(=5x+ 7y)j

B1 for eqn (1)




—5x+7y=2 -—-5x+7y=2......eqn2
fromegn 1y = 4 —3X..icvean, eqn 3
substituting eqn 3 into eqn 2
—5x+7(4—-3x)=2
—5x+28-21x=2
—26x = —26
x=1
putting x = 1 into eqn 2
-5(1)+7y=2

y=1
~x=1landy=1

B1 for eqn (2)

M1 far solving
Alforx =1
Alfory=1

Total = 13 marks

15

Velocity, v=a + 7t + bt?

Initial velocity =30 ms !
whent=0,v=30ms !
by substituting t = 0 and v = 30 ms " into the
expression of v

30=a+7(0)+b(0)?
a=30

v =30+ 7t + bt?
after t = 1s of projection acceleration =

5ms

dv
a—E—7+2bt

M1 for substitution
Al fora = 30

M1 for differentiating




Buta=5ms t=1s

5=7+2b(1)

b. Substituting a =30 and b = -1 into the expression of v

v=30+7t-t2
when the particle is momentarily at restv=0
30+7t—-t2=0
t?-7t-30=0
(t—-10)(t+3)=0

t=10o0or—-3
Hence the particle is at rest when t = 10 seconds

c. S= [vdt= [(30+7t— t*)dt
s = 30t+7t2 1t3 +
- o “gym
At point 0 ie the starting pointt=0ands=0
7 1
0 =30(0) + E(0)2 —5(0)3 +c

c=0
Hence the expression of S becomes
Puttingt=10into $

S =30(10 +zl(]2—1 10)3
= 30(10) +5(10)2 -5 (10)

S = 316.67m to 2 decimal places

M1 correct substitution

Alforb =-1

M1 for substitution

Alfort? = 7t—30=0

M1 for one factor
correct
Alfort =10

M1 for integrating

M1 for finding c

M1 for substituting t
Al fors = 316.67m

Total = 13 marks




