SYNDICATE EXAMINATION FEBRUARY 2024
ADVANCED MATHEMATICS 2 MARKING SCHEME

1 (a)(@) for no restrictions number of ways
=C
= Yy

(i) two parents and 2 children

number of ways ="C,x°C,
=1x10

(iiiYthere should be 3 children and 1 parent or 4 children

number of ways =C,x’C, +°C,
=10x2 +35

1(b)7) total probabilities =1

]:f(x)dx 1
j:kx dx + Z[k(4x)dx_l
] 5]

2k -0+ k[(16-8)—{(8—2)=1
2% + 2k =1
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1(b)(ifi) E{x)= ];xf(x)dx
_ ix@dx " }2(4  wx
5] i3]
i3

4
8 4
= — 44—
12 3
NSO U SO S USSP U RO NS U U USRS USRS S URURUROR 02 marks
1(c) (i) P(x < 153)= P(z <@)
= P(z < 0.54)
= 0(0.54)
= 0.7054 e 01.5 marks
(ii) P(x > 158) = P(z > 158‘5&)
= P(z > 1.54)
= 0(1.54)
= 0.0618 e 01.5 marks

(ii) P(147 < x < 149.5) = P55 < 7 < 1BHIN)

= P(— 0.66 < z <— 0.16)

= @(— 0.16) — @(— 0.66)

= 0.2454 — 0.0636

= 0.1818 ..o 01.5 marks

Page 2 of 21



2a)(poq)>(p—>9)=lp>9)rlg-> P> (P> g definition

=~ [(N pv Q)/\ (N qv p)]v (~ pv q) .......... defiition
= [N (NPVQ)V ~ (N q\/p)]v(~ pvq) ....... demorgan's law
= (" pv Q)V [" (N pv Q)\/ ~ (~ qv p)] ...... commutative law
= [(N pv (JW ~ (~ pv q)] Vo~ (~ qvVv p) ..... associative law
=7v~ (~ qv p) .................................. complement law
=T identity law

...................................................................................................................... 03
marks
2(b)
plag |~p |~qa | Poa | (p>ar~q |lp>ar~q]l>~p
T T |F F T F T
T F F T F F T
F T |1 F T F T
F K T T T T

Hence it is tautology.

2(c) let p: luse anti malaria drugs
g: | will get malaria

r: | use mosquito net

The argument in symbols 7 —>~qg,~r—>p,q..r

The argument is valid if [(p > q)/\ (N r— p)/\ q] 7 is a tautology.

........ 01 mark
A B c
D q T ~q ~T p—~q ~T—>Dp AANBAg C-r

T T T F F F T F T
T T F F T F T F T
T F T T F T T F T
T F F T T T T F T
F T T F F T T T T
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F T |[F |F T F F T
F T F T T F T
F F Fo T T F F T

01 mark

2(d) KE(p/\q/\r)v(p/\q/\~r)v(p/\Nq/\r)
distributive law

simplifying K = [(p A q)/\ (rv ~ r)]v (p/\ ~q A r)
E[(p/\q)/\T]v(p/\~ q/\r) ................. complement law
E(p/\q)\/(p/\~ q/\r) ....................... identity law

=pnrlgvi=gnr) distributive law
distributive law

=p /\[(qv ~ q)/\(qu)] ......................
=pA [T A (q Y r)] .............................. complement law
= p/\(q\/r) ................................... identity law

02 marks

T
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216i +27 +3k) 216i +2; +3k) %61 1Ok
= = = = =18 +6j +9%

3a) F =
—  J36+4+9 7

_6(2;‘ -2/ +k)_6(2f—21+k)=4; —4j +2k

F = =
= J4+4+1 3
01 mark

resultant force F = F + F,
=18 +67+9% + 4 —4)+2k

=22i+2j+11k
...................................................................................................................... 01 mark
displacement d =(4,—3, 1) — (2, 1 —3)
=2 —4j+4k
....................................................................................................................... 01 mark
work done =F ed
— (220 +27 +11k o (21 —47 +4k)
=22x2+2x—4+11x 4
=80 units.
...................................................................................................................... 01 mark
3) AB=b-a=(4 ~2;+3k) (i + j + k)=i-3) +2k
E=g—g=(l_+2])—(3;’ + J +k)=—2;+i—]£
...................................................................................................................... 01 mark
45 ¢
area of the triangle = e 0.5 marks
i j Kk
ABxAC =| 1 -3 2
-2 1 -1
Si(3-2) -y C144)+ £1-6)
=i—3j -5
..................................................................................................................... 01 mark
4B x AC) = TH9+25 = 35 o s o s 0.5 marks
area = @ SGUAFE  UIHLS . woiiveies eeeeiees ceeesteen steeneesae saesseenes resseesee seesrennes oes 0.5 marks
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3e) la x 6| =ld Bfsin 6

i J k
axb =2 1 =2
1 -2
=i(l-4)-j 2+2)+k (- 4-1)
=-3i—4j -5k
........................................................................................................................ 01 mark
la b [=v9+16+25 = V50 =2V5
‘g\ —J4+1+4 =3
b| =V1+4+1 =6
.......................................................................................................................... 01.5 marks
sinG—‘gXb‘
al ]
2.5
36
6 =74.2"
.................................................................................................................................. 01 mark

3d) r() =370+ -2)j+rk
dr

v :—;:6t+(21—2)i'+3tzlg

whent =2, v=12i +2j +12k
b = V144 +4+144 =292 =273

................................................................................................................ 02 marks
a = ﬂ:61_'+2j+6tl£
dt =
whent=2, a=6i+2j+12k
la| =36 +4+144 =184 =246
.............................................................................................................. 02 marks
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Ha)= V3 +1=V3+1=2

)
:‘ﬁ—f‘:Jﬁ:z

........................................................................................................................ 01 mark
3(ﬁ+iT+(ﬁ—iT =2 cos£+1!'sinE +| 2 COSE—J!'sinE
6 6 6 6
" nmwo . AR ., nT .. AT
=2" cos —+isin — |+ 27| cos ——isin —
6 6 6 6
=2”(2c0sn—J
6
= 2™ gos T proved
........................................................................................................................ 02 marks
1 .
4(b)z——=2zsm9
z
1 5
(z——j =(2z'sin9)5
z
-1 -1 1y -1\ -1y
z5+524[—J+1023[—J +10z2[—J +52[—J +[—j =32i"sin"0........ 0lmark
z z z z z
25—523+102—E+%—i5:32isin59
z zo z
s 1 ;1 1 s
z ——5—5 " —— F10l 2 === 320870 oo e e e e 01 mark
z z z
2isin 50 —5(2isin 36 ) +10(2isin 0) = 32isin’ 6
2(sin 30 —5sin30 +10sin 0) = 2(16sin )
sin” 0 = (sm o0 —5sin 30 +1031n9) .............................................................. 01 mark

16

[(t65in® 6 ~10sin 8 Ji6 = [ (sin 56 — 55in 36 )d6
—cos50 (—5(:0539]
_ _ e

5 3
= 5003530 - cozSG G L 01 mark
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4e) z'=-16
r=-16=16

o =‘[an_1((i6j=180m ........................................................................ 01 mark

=z'= r(cos(a +360k)+z‘sin(a +360k))
2 =16 [cos(180" + 360"k ) +sin((180" + 360%% )| *

{ (180E+360Ekj _.(180+360Ekﬂ
=2 COS f +is8in T

= 2fcos(d5" + 90" }+i5in(45" + 90 )| oooooerreeeee e 01 mark

k=0, z, = 2(cos 45 +isin 45" )= 2 (‘F+ ‘FJ V2 +iv2

k=1, z, =2(cos135" +isin135%)=2 (‘F ‘QJ —V2+i2

........................................................................................................................ 01 mark

Page 8 of 21



k=2, z, = 2(cos 225 +isin225m):2(¥—i£]=—\/§ ~i2

k=3, z, =2(cos 315" +isin 315")

1l
[\®]
7N\
5
|
R
N—e S
1l
&
|
[\]

.............................................................................................................................................. 01 mark
VEhi xtyiti xt{prl
’z+2_x+ﬁ+2__x+2+ﬂ
_x+bﬂ4ﬁxx+2—y
x+2+¥i x+2-—yi
_ x(x+2)—xyi +(x+2)(y+1)i+y(y+1)

4(d

(x+2)2+y2
2 z _
= +2xJ;y J;y+(x+2)(y2+1) nyi ...................... 01 mark
(x+2) +y (x+2) +¥
if the complex number is purely imaginary , then the real part =0
2 2
- +2x4gy J;y:O ..................................................................................... 01 mark
(x+2) + v

x4+ 2x+3°+y=0

2

1 1
x+1) +] p+=| =1+=
(x+1) [y 2] "
1Y s
X ) | Vo | S T e e s e e e e o 01 mark
(x+1) {y 2} .
L : : 1
it is a circle with centre = [— 1, —5]
_ 5

and radius v —\ﬁ

4

5

s :7 URELS . PYOVEA . oot ottt cerieis et eeeeiee i, 01 mark
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5(a) 5cos6 —2sin 6 = 2
1-¢2
1+¢2
2t
1+12

= cosf =

sinf =

............................................................................................................. 01 mark

_2
51 r2 _2( 2r2]:2
1+1¢ 1+12

S5—5t2—4r=2+721°
72 +4t-3=0

=180 — 45"

DD oD

=360"n - 90"
= —90%, 270"
3
7

D

= tan

v | D
|

%:180“n+23.2
6 = 360" + 46.4°
=46.4°,..

solutions 6 = 46.4% 270"

01 mark

............................................................................................................ 02 mariks
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S(b) 3cosB —4sin O = Rcos(@ +oc)
=R(cosﬂcoscx —sin O sin (x)
=Rcosacos@ —Rsin o sin @ oot e eviees 01 mark
comparing .
Rsina =4
Reosa =3
Rsinee 4

= =—
Recosax 3
4

:>R2(sin2a Jrcoszoc):él2 +32

R* =25
R S o e e e e e ——n 01 mark

- 30086 —4sin 6 =5c08(6 +53.13) o o 01 mark

5(c) cos 30 = 4cos’ O —3cos O

200830 =8C0OS 0 —6COSO oo e e e e e, 01 mark
= (2cos 9)3 —3(2cos 9)
1y 1
S X — | =3 X | et e e et e e 01 mark
X X
=x3+3x2(l]+3x(izj+i3—3x—E
X X X X
:x3+3x+§+%—3x—E
X x X
=x’ +L3 PPOVEA  .coooos oo et e e e 02 marks

sin A+sin3A+sin5A+sin74 3 2sin 2Acos A+ 2sin 64 cos 4

5 =
) cos A +co3A+cosdA+cos7A  2cos2Acos A+2cos6Acos 4
_ 2cos Asin 24 +sin 6A4)

~ 2cos A(cos 24 + cos 64)
_ sin24+sm64

~ cos 24 +cos 64
_ 2sn4Acos24
2cos4Acos 24
_ sin44
 cos44
=tandA proved ... ... ... 02 marks

02 marks
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.................................................. 01

tan(A—B)=tan%

tan A—tan B __
1+ tan Atan B

tan A —tan B =1+ tan Atan B
1—4x_1+2x=1+(1—4x)(1+2x)
1+6x 1-3x {1+6x)1-3x)
(1—4xX1-3x)—(1+2x)1+6x)= 1+ 6x)1—-3x)+ {1 — 4x )1+ 2x)

mark

........................................................... 01 mark

2657 —16X =2 =0 ooeoooos eeeeeeees eereereee ervereeen ereereee eereres oereerenn seereres o 01 mark

13x* —8x—1=0
x=-0.1066, x=0.7219

positive value of x=0.7219 L s et e e e e 01 mark

6(a) let m=X+2 XM =2 e
X2+ 6x+5 (m—-2) +6(m—-2)+5

(x+2)' - m’
_m—4Am+4+6m—12+5

m4 ..............................................

_m2+2m—3

m4

1 2 3

_+___
I’I’l2 m3 m4

= o e, 02
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6(b) = when n=1,
Q' —1=8 LIS HUE oo oo e e e e,
= assume it is true when n=k

9% _1=8m where m = whole number

O b 81 01 mark

=when n=k+1, we have
9 _1=9(9%)=1  bur 9 =1+8m
=9(1+8m)-1
=9+72m—1
=8+72m
=8(1+9m) hence proved ....................cc.coceeiieiin.

01 mark

(@+py =a*+B*+2ap

O+ B =0+ B =20B oo e e . 01 mark

2
|
a a

a’ =b* —2ac

b =a* +2ac proved e e e e . 02 marks

6(d)[3-2x] <[4+
= [3-24" <[4+
(B-2x) <(@+x)
9—-12x+4x" <16+8x+x"
307 = 20X =T O e e e e e e, 01 mark
3x* =2lx+x-7<0
3x(x—7)+1(x-7)<0

(x—7)(3x+1)<0 ...................................................................................... 01 mark
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x=7,x= e table 01 mark
Critical values 3
x—7 3x+1 (x=7)3x+1)
-1 - - +
xX<—
3
— - + -
—<x<7
x>7 + + +
Solution=
%1 X T ettt ettt ettt enre e 01 mark
10
6(6) given (\/; —;j
10 I o-rp—p '
= the general term = Cr( x) ( = ]
10-r
=10Cr (x%] (_ p)r (xfzr )
r
=00 =PV (X 2 e i 01 mark
for a constant term , exXp onent of x is zero
5— L 0
2
5r=10
F o e e e e e 01 mark
constant term ="C, (— p)2
405 = A5P% e e e 01 mark
p*=9
D T 3 e e e 01 mark
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7(a) y=e" (A cos 2x+ Bsin 2x)
ye = Acos2x+ Bsin 2x

=—¢ y+e” % = =248 2x+2Bc02x . 01 mark

2
:e’xy—e’xﬂ—e’xﬂ+e’xd—3;:—4A0052x—4Bsin2x
dx

dx dx

2

2
e y—2e” %} +e dy = —4(A cos 2x+ Bsin 2x) ............................... 01 mark

but  Acos2x+Bsin2x=ye™
2

exy—2ex%+ex—y=—4yex ........................................................... 01 mark
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OR

yz =2x% Inx+ Ax?
v> =2x" In Ax
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01 merk

02 marks



d
7(0) (1+x)£y—2y=m

dy 2 o _ _
- — y= Siisa linear eguation
d 1+x”  (1+x)

J-—Zcix

int egrating factor R=e ** = g 2] = (1 + x)_2 ......................... 01 mark

= dy 2 1
= (1+x)" =2 - =
e e " ey

i{ i +yx>2 J e OO 01 mark

dx

y= 3 (l_—l-lx + c(l + x)2 PFOved o e e e e 02 marks

R

2
7a) & y—5%=1883x+35

2

complementary solution
m*—5m=0
m(m - 5) =0
m=0_,m=>5
V. = A+ BE™ e e 01 mark
particular int egral

let y, =Cx+ De™

’

y, =C+3De”

"

Yo =9DE™ e 01 mark

subtitute in the equation
9De* = 5(C + 306> )=18¢* + 35
—6De™ —5C =182 + 35
comparing : —60 =18 = D=-3

-5C=35 =C=-7

Yy ==TX=38" s 01 mark

solution y=y_+y,

Y=A+Be™ —Tx =3 e 01 marks
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7(@) let m = mass of salt in the tank at any time t

dm ]

—— = mass rate i — mass rate out
dt

dm

—— = 0— flow rate out x concentrat ion out

dt

dm _ _zo[ﬁ] where V =10007
dr Vv

dm _ oo m
dt 1000

M[EJ e 01 mark

m=nye” but initial mass m, =10 kg

-t
1= 100@ 0 e e e e e e e 01 mark

wherr + = 5 min

-5

m=10e®
p=9.048 kg o e s s e e 01 mark
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8(a)x+W—6=o
24x+y" 12y +60-144=0
v 12y =84 -24x
Py =12y 436 = 24x+84+36

{(y-6) =-24(x-5)

............................................................................... 02 marks
= vertex = (h, k) = (5, 6) ............................................................................... 01 mark
= focus = (h, k) +(a, 0) = (h +a, k)

where da =-24
a=-6
Jfocus = (5 -0, 6)= (— 1, 6) .......................................................... 01 mark
= directrix x=—-a+h
x=—(-6)+5
X =1 e 01 mark
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(]
[

8(p) T +2 =1
a b
:>2—f+2—f@:0
a” b dx
2b%x+2a’y @:0
dx
o 2
@: 25; e 01 mark
& 2a’y
v _ble
at \x,, ——=
( 1 yl) e azyl
_h?
gradient of the tan gent m=—; OO 01 mark
a3

eqution of tan gent

Yy—=—=n :m(x_xl)

b
yY=-nmn-= 2 (x_'xl)
a
azyyl—c:z'zyl2 :—bzxxﬁ—blez ........................................ 01.5
diiding by a’b*
2 2
M oh T 4
bt Bt & a’
2
T T Y Y
i WP e T NI W WP NI W |
a b b
XY
21+—21:1 PrOvAd e 01.5
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@) -2 = LY
9 16 3* 47
A=3, b=d s s et e 01 mark

Tramsverse axis is horizontal sin ce the term x* is positive .
b = 612(62 —1)
16 = oe* —1)

—=¢’ -1

............................................................ 01 .5 marks

8(d) a =93.000,000
b = a2(1 - ez)

= 93,000,000 (l - 61 j

22

b =92987.902.4 01 mark

distance from center of the orbit to one focus

ae=c=va’ -b’

c= \/93,000,0002 —-92987902 .4°
c=1500.000 01 mark
least distance = a —c¢
= 93,000,000 — 1,500,000
=91500.000 miles ... 01.5 marks
greatest distance =a +c
= 93,000,000 +1,500,000
=94.500,000 miles .......ccociiiiiiiiiiieii. 01.5 marks
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