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L. | (a+b) =a® +3a’b+3ab® + b’
(a+b)3 ;a’ +b’ +3ab(a+b)

(a +Ab); =Cab(a+b)+3ab(a+b)
(a+b)’ =9ab(a+b)

(a+b) =9ab

a+b —aip}
3

B, stating the identity

B, substituting in identity

B, simplifying

log pag_ log (ab)t

log g =%]og(ab)

3

B, Applying logarithm

B, Drawing conclusion

log(ﬂ) =%(loga+ logb)

L 1
AT

8 | /e e s ) S SR AT GV
B e G e K e

Cosecy = x

b

- Cosecy coty ==

T Ry

dx cosecycoty

but coty = (coseczy—l) (,o’}\7 dq i ‘,'

J)f e

d_y_ e d [

& (cos ( cosec’ -1) LS e
o] G5

ay ol

T b b (ﬁ’(«] %

{, - B Y\l for correct derivative

M, A, for differentiating and
correct derivatives

Al for making %a subject.

\
\

M, for replacing coty

o A
S b
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\‘- ' sed e i
.[0 I-o_lm_n-d“ (/‘ ([ ( ,/-r;}',,% )
Letu= te;n x Ch‘ s By,
du=sec” xdx _— B, denvative of tan x
I+ 4orin
dx = d : [ -
secix | VA ((7" +“‘”"QJI = Leef X ) dx
: 1+ & '
Mg .
% |1 (Q (et . (} B, change limits
(:r (1) / A e
—_ =)
2 /‘ le+ foam Q,)
1sec’ 1 S Y
Io {ika seo! xd" b g = o b7J)f M) substituting u for tan x
]Ld
u
Ol+u . g
M, integration
= [ln (1 +u):|:)
= =In2-Inl
=2 — & (97 A, CAO
ok | RS e B 058
4. | cosx+sin2x=0 ‘
cosx+2sinxcosx=0 B; ( for expanding sin 2 x)
cosx(1+ 2"':"?11 x)=0 M, (for factorizing)
cosx=0 ~. —~ ~| M;j (for reading angle)
x =cos ’
90°,270° »
A, (for angles in radians)
T 3
=—and—nm <
2 2
OR
sinx=—
2
x =sin-1 (_—])
2
=210°,330° ° T ;) a7
’ ] 5 Z . " e, i
71 - 1z '7,1' Lol / 5 / L ,@1 (for angles in radius)
6 6 . X
5. | Comparing X™+y*- 4y-5= 0 with x"+y“+2g x +2fy+c =0

N :
éentrc 052y (D\ 03

Radius n=

B, Finding the radius

P \/(0’ + (—-2)2 - 5) =\y9=3

S S———
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Comparing x? + y* —8x+12y +1= 0 with
x4yt +2gx+2+y+c=0

=g=-4, f=1 e=1

centre (4,-1)

‘ 2
Radius r, =\/(—4) +1°=1=4 B, Finding the radius

% y———3
a5 =\/(0_4)2 +(2 1) =164+9 = 5 M, fnding the ne;

oc, =25 C’,(a" - L)LJ( (-0

2 2 2 2 h \{.AS F di 2 d 2
R4rl =344 =25 _ M,Fun ing sum 5" and r,
For two circles to be Orthogonal to each other . .

g - e A, drawing conclusion
hth =6, nOF

.. The c1rcles are orlhogonal

i AR AR ‘“ i & "x’_: SREER 2y SRR e A | G SRR Sk x&‘ﬂ\v‘w’t ?‘ 7 ;‘
6
' 143x (143x)(143x) 2\ P—
1+3x){1-9 B 5 p

Ji)- \/(l_h)(,”x) ~(1+3x)(1-92?) e LR t

(1-9x2)7 =142 (-9x)+....
9
~F=H+2x B, for expanding (l—9xz)'7'
2
(1+3x) ya2E |o 13 +2x—+—21x’
2 2 2
2
(l+3x) ISP Sy 1) B, for correct expansion

1-3x 2 2

(:"’_) =1+3(4 )+ (%)2+EZ(%) M, for sub:stitution
7

J10 = 2(1+0.428571428+0.091836734 +0.0393586) = 3.12 Ay (2dps)
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i j k
APAU=|0 0 9 M, for crossing
T o 12
i (0+9) —j(0-18)+k(0-0)
9i 4 18 A1 for normal
AP A U| = 9" +18" =405 M1 for magnitudes of both
22+(_1)2+22=3 APAUandU
D=|ER| g3 Eﬁ{i{mﬁs A1 for distance from P to the
‘i o o— line.
[ Rt A e | AR SRR U, B R L
OR '
3 2 3
PR=|1+4|-1||-|1 =[0 1 B, for PR
-2 2 7 -9 + 24
0 + 24\(2 M (for dotting)
PR.U=|0 - A] —1]=0 A(for 1=2)
-9 + 2A)\ 2
4.+2—-18+41=0
A=2
4 M; (for both PR and getting it’s
U e [EB1 =108 25 2 67062 xa?é;szﬁ)stance from P to the
x V o lhemlee W’/ | tine ,

M ]fOI‘ _dl’_
dh

B, for h =3 when volume left is
9rem’

M, for substituting for % and h
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1 -
= YK “9X 1 |
mh ({.(: ’7“‘1[: A A, for rate. '
==9x 3)2 )
/4 o x + 14 2 [ |
=TI_ or{ 0.3183cm per minute m (Y- -4J |

Hence it is decreasm at rate of 0.3183 cm per minute.

BRI e TRPO RS e R s s A

A R

(a) Let Zl 2, Zz = 31 1 and Z3 (|+3) =3«

M) |z|=v 2 +(-1)=5 =z =(v57)=s
|Z,| =V 3t +(-1) =0 M, method
2=\ +3 =10 =2, =0 (© o i,

(Z’,)=66€».86‘-’. NEF X N . “‘ﬂgsiyl A, for modulus of Z.

(i) ArgZ =tan" (l) R
2 R
360° tan ' (l) - :
2 \
333.43° S T
Arg (2)=666.86° S 4a

Poeg (1) =%

af 3 E
inlt - (3) e 32
(! o+ ﬁwo)

M, for method

=180°-tan'(3) 2 - o

=108.43°

b -1 I how a
Arg(Z, )=tan (_) 18.43+180°=19843 1 x /1§ .47 Alatgument of Z)

P
Arg(2,*)=198.43x3=595.29° 3k
ArgZ = 66686°+108 43°-59529° ( ( .29
:}d v
I (i e ituti t pol

7= %(cosl80+sin180°) LL(,JSO ! (v O For substitution and correct polar

_|formof Z m,ﬁ,\.

_(2 i) (+3i-1)
[-(+3)’]

[(2 1)(2 1)](+31 1) ‘
= @ )9)] M,
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(4-2-2i+7) (3i-1)
~(i+3)(i* +3i+3i+9)

(4-1-4i)(3i-1)
~(i+3)(~1+6i+9)

(3-4i)(3i-1)

—(i+3)(8+6i)
9i—3-121% +4i

9+13i =9 +13i

—~(8i+6i% +24+18i)  (26i+18) (18+261)

(91—131)1(8-261)+4i 162-234i+234i+338 _ 500

(18+26i18+26i)  324-468i+468i+676 1000 2
_ (- 2 -
2= \(3) +for -+ = A )

180° -0° -0
= —(c 3180°+isin]80°) }
g P

22 2 rEa P e I T R
2

ol R
s\ ot

B
SR =
O e g o S P L e A s s S T W e a3

LetZ= x+iy
z=2+i=x+iy=2+i

le=2+i]=y(x=2) +(y+1)’
Iz—2+i|2 =(x—2)2+(y+])2

Is the equation-of the circle of centre (2, 1) and

\/(x—z)2 +(y+])2 =1 means the radius is 1 unit.
el
-!_—___.__.
SN / 5k I
KT G \r- E‘ L
= N Chw
Uvi —ﬂ?}v’zit\ —a hovy
/ 7\_1_ ! -’(f—;) Iﬁﬂ 1

'| B; Squaring both side.

B, finding the models of
complex

‘

M1 writing the c8ndec. Sl
of radius:
Ay QAO

B, Drawing and showing

B, for centre of wanted region.
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4

or=oa+ar O oy |
e )

Therefore the position vector of P is %(61‘ ~5j+16k)

M, ﬁnding vector OP in terms

(.

M, Substituting for a and b

OP= a+ %(OB-OA) - 5

g EI(‘I,I'
=rav+ g (’L)J - ’E’) 1L A\"’(‘ *-'—w—-—-—"‘tjt

{j(r,"h\‘w\
=a+£-£g Y = &( \}n‘l'l\l_
~ 6 6 R R ¢
_at+sh F \
T 6 ‘I'—‘S(gl)w\vbl:—?
—

Qg=%[i+k+5(i-j+3k)] 2 = s('}l»um;%
OP=%[i+k+5i+15k] e P

i 77 Y +r§’/:<
OP=3[6i-5j+l6k] //v 3

(b)()

n=(1 -3 3
-1 -3 2

3 13

=1 -1 +k
i3 345
n=i(9+6) §(3-2) +k(3+3)
n=i (6+2) -7(2+)4 14(’3’?7
n=3i+3je6k - _(-)-2K
Hence vector normal to the plane is n=-3i+5; + 6k
Suppose the plane contains any point Q (x, y, z)

1= ~3
-1 -3

Usingr.n=n.a R =9

A0 GO G

A, Finding the normal vector

M Applying the dot product

zJL6) \6)\3
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~Ix+5y+62=-3-10+18
-3x+5+46z=

OR
3Ix-5y-6z+5=0

Lt tadt =S

A, for equation of the pla;

X % T T 7
. A RIS E - s o s P .
=5 & o o .(—‘;,7,.:‘:_._.. 3 AR .

TR p L Sse - 04 RN

(b) (ii)
Let ry -vector parallel to the plane
n= 4i + 3j + 2k

Plane -3-x+5y+6Z=0- "~
x|\
/[ ke\ /

L Fd

\

ran =|r”|nl sin 0'

6= sin"[ L

E[E] |

4) (B
3l B
2) A

@ =sin"

@ =sin™ [—E——:l
29.J70

)4’+3’+2’,\[(—_3)T+6’

p - g(}s-b

_9=1944625999- ©

. The angle the line makes with the plane is 19.4463°

B, stating the dUt product

M, substituting

M, Finding the value of @

Aj cao.

:;Tf;zl". g RS

11

M, Substituting for t in y.
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; . . dy
At tuming point —=0
gp e

x=0 or x=2
Whenx=0 y=0 0,0)
Whenx=2 y=-4 (2, -4)
L K=> — | , Xz 2 r—-
Y —vw | o [+e|l tve | O [—ve
2 by
N / . N
—Lm.zas_/
NN

2 _
,_(1=x)
r= l-x+x
l-x
x? l-x
(l - x) 1
T A, CAO
S PSR 2 eha 13 AR R | S R
(b) '
y I-x
Q__(]—x)lr—xz(—]) i
" M o hlponathofy
.dl _ 2x—x° S <k
dx (]—X)z ()JY\‘<C‘E‘, (}1

o)

A

B, getting
turning points

M, (for testing the nature)

For both minimum turning point

A; maximum turning point
& [ AShpoah: R

Vertical asymptote fix is not defined.
1-x=0

x=1

“f\w MQJ
[S] ."\/\\'(N{H‘WEL
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| Slanting asymptotes

-x=1
1- ’
X xZ

—xz—x

x
-x-1
|

1
y:—x—]+'—‘
l-x

As x 5t -1——>0
l—x
y=-x-1

Is the stating asymptote

Critical values are 0, 1

B, Finding vertical Asymptote

& 26* sin3x + 3¢ cos3x

2 o 2y+3¢% cos3x

3e™ cos3x=ﬂ—2y
dx

d ;: 2Q+6e2’ cos3x—9e* sin3x
dx dx

da? dy 2dy 5
= dx+2(3e2 cos3x) -9y
d’y 2dy dy—-2y
= -9
dx2 dx ( dx’ .V
d’y _2dy 2dy
= -4
s Rio el el
¢y 3%
dx®  dx
4y M L 13y=0

X<0 0<X<1 X >1
X+ + + M, for the table
1-X | + + N
y|+ + 5
Graph at the back
- e n e R e SR S R R SR G SRR R | A R R T
12 | (a)
y = e*sin 3x
y=e*sin3x

M, (for 1% derivative)
B, (for making 3e**cos3x a
subject)

M- (for 2™ derivative)

4

M, (for substituting 3e**cos3x)
\

A, (for E{)

B, (for as requ1red)

i
BT

|
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0
2
I—x |
|
|
Let ?
l_-x»i-,: 1=si 19 ! -
i o !B, Differentiate x with ......
x =sinf- 5
dx = cosbidit. !
x |sinf| &
oL 01 B, Changing the |
anging the limits
BBz T
31 313

jg sin’ & M, substitues for dX and
cos wdu ] oy
* costr changing limits.

L% sin” &idis
J‘o% sin G(l ~cos’ (;}1.3:

n

E(sin(r—sin ucos” 6 ity
l-OOSE*%cos’i/{ : M; Finding the integral

PR P | I
( et B hau 3) (—cos+§cos a) M, Substituting the new Limits

G c
= 2083 * ’/

-

130 (a) LHS
‘ Sin (Zsm"x + Cos'x) B, Expressing both sin A and
3 Let A=sin" x; sinA=x cos B in terms of x

B=cos’x;CosB =x

Sin (2A +B) = Sin 2Acos B + sin B cos 2A
= 2sinAcosAcos B + sin B(1-2sin?A)| B1 Expanding the identity

> i © WAKISSHA Joint Mock Examinations 2023 page 11 of 17
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But sin B = \1-cos? B
f=%°

Cos A = 1-sin? 4

= Sin (2A+B)= 2sinAcosAcosB + sinB(1-2sin2A)

= 2x(ﬁ)x+(\/]——x2_)(l—2x2)
=2x’\/l—-?+\/l:3(]—2x2)
=1-x* (2x2 +1-2x7)

=\i-x

c.sin (2sin'l x+cos "x) =+l-x

For both expressing sin |

Cos A interms x

B

M, Substituting in the formular

A; CAO

';i;jmw.-;éw«ﬁ»“ﬁz
sk ’;,",,‘;,m-.-a D¥N A Er riee

(b)
Sin3f =sin (2R+K)
=sin 2'Rcos¥+sin7ﬂcos 24
= ZSinR cos’ R+sinﬁ(] —2sinz)9)
= 2sinR(] —sin’ §)+sin §-2sin® 4
= 2sinR—25in"ﬁ+sin}Q—2sin3K
= 35in\¢\—4sin3'g 5
Hence
From sin3 & = 3sin‘ﬁ -4sin3ﬁ
1 =6t—8t S
1=2(3t - 4t%)
t=sin
1 =2(3sinf-4sin’§)
1= 25in3ﬁ i,
1

Sin39 = —
2

36 =sin’ (%J | .

36=30° 150°, 390°, 510°, 750°, 870°
6=10° 50°, 130°, 170°, 250°, 290°
t = sin 10°, sin 50°, sin 130°, sin 170°, sin 250°, sin 290°
t =0.1736, 0.7660, 0.1736, -0.9397, -0.9397.
- 1=0.1736, 0.7660, -0.9397.

M, Expanding compound angle

M, change to single angle

A= correct expansion
i

B, solving for 38

M, for reading angles

A, correct values of 8

B, "All 3 correct values of t
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N
) / 1/
X nmx + ¢
_.‘_Sbez%)zl
a’

b*x* + a*mP*mex + a*c? = a’b?
b2 + ) 2 2 - e e L5 4
(6" +a'm )x*+(2a me)x+(a’c’ ~a’b )=0 M, (for substituting for y)
For tengency B>-4AC=0
s (B VAT o 2t M ate? o i) . ok bR e
M4(b +a'm )(a ¢’ —-a b‘)—O B, (for tangency) /f fr-b ¥R e
=4a'‘m’c* —4b’a’c® +4b'a’ —4a'mic + da'm*h? =0
_4b'd'c _4a'd i 4a‘*m’b’ M, (method)
4a't’  4b’a’  ab'd’
c =b+a'm? A (for required equation)
04 '
(i) Given a*=23and b’=3
=c?=3+23m* > (1)
Given a’ =14and »* =4
=c’=4+14m’ ->(2) M, (for (1) and (2) equation
()-(2) C*=3+23m’
C’=4+14m’-
0=-1+9m’
=i 2 A, (forM = +'/3)
3
c’ =4+14(l)
9
9c* =36+14
9¢* =50 .
,o 250 Bl(forC=i§’%
3
ek ePn
y=i%X+@or 3y=ixiJfS_()- or 3y=:|:xi-5x/§ B, /f“m/ US”
14 Given a°=16and b” =9
but
Z=b*+a+2m’
F=9+16m’.......... (1)
From y=mx +c
3=-3m+c '
6= 3:(1Fm). ciseeiceesss 2) M, (for both (1) and (2)
[3 (1+ m)]z =Dl fat M, (for substituting for ¢ in /
equation (1)from equation (2)) | -
9(1+2m+m*)=9+16m’
9 +18m+9* =9+16m*
18m = Tm’
s 1 T
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(7m—18)m:0
18

m=0

/
Whenm=0=c=3(1)=3
Ry = 3 is equation of tangent at (-3, 3)

1
Whenm: E=023(1 + _8)2 E
7 7 7

5 il :
f\y - gx+z7—or7y= 18x+751is other equation of

A(for both m = 0 and m = "}

B, (for both equations of tangents
at (-3, 3)

tangent at (-3, 3)

TN

BT S T S Tl S I T T SO s | e
A AR e T T A AR RS S B R As T | SRR
‘ T AT e B TACIT T 1L So N AR O 27l A0 T, N T S | o R

v

15

(a)
Let the first term be a

the common difference be d
n" term of AP = a+ (n-1)d
a+7d=2(a+2d)

sum of n term is given by Sn = % (2a+(n-1)d)

5y =39= §(2a+7d) .............. 2

From equation (1) a+ 7d=2a + 4d
a=p3d

Substituting equation QE in equation (ii)

8

—(2(3d)+7d)=3

> (2(3)+7d)=3a

4(6d+7d)=3a
52d =3a

Substituting equation ® ® into ®
3
a=3(-
( 4)

9

a=_
4

The first three term of the progression are given by
a, a+d,at2d

9 15
Z‘]""’;}'T% i S

= Sum of n term is given by

jn =%(2a+(n—l)d)

32

.[BicaA0

M, for the sum of eight terms

>
=

x

B, C.AO

B;'C.A.O

M, for substitution in the
formula of sum of n™ term
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But Sa-$p10¢
S 5 1Y
P ]_ P-4 b
4 4[ (S) )410
2(1) 2107
4\ 5
5(1) 2107 x4

5
5" £4%107°

Introducing log,,

log 5" <log (4xl 0~ )

Iog(4 x]O"))
log5

1-n<-7.7227

n>1+7.7227
n>8.7227

l-n«<

n=9 terms

B,(Difference between S, -S,)

M, for introducing log,o or In.

A, (correct value of n)

R T

Frep s

s | -
- Vof ot

g

R06 T e

16

‘(5)' 3

x = number of antelopes present

dx
— +5
— «(x+5)

& __ '5%%)
dt

dx
I(5+x)=I—hﬂ

In(5+x)=-kt+c
x =60

Whent=0
In(5+60)=%k(0)+c
In(65)=c

In (5+ x)=-kt+1n 65
In(5+ x)—In (65) = -kt
(5

5+x=65""
x =(65e"')—-5

M, writing differential equation

M, introducing the scalar k.

M, (for separating variables)
M, (integrating on both sides).
A, correct integral.

M, substitute for t and x

A, correct expression of c.
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fn=tt
™

n(18 3 3)
—+=n-=
24 4 4

. P §5..]
The series 1+—+—4—+
5 5 §

...........

with 1™terma=1

common ratior =

Sum T to infinity

Il
Alw n|n|—

t
8

Let the number of term whose sum will differ
from sum to infinity by less that 10 then:- ¢ n

Sn:a(l—r")

P4
1-r H

n( 15 3 )
=—=| —+=n
204 4
~Sn==n(n+5) A;CAO
e, | A T yhgeci s N Ly | R 06 )
15 (b)

M, for substitution

A, (Getting the sum to infinity)

B, (getting the sum of n - terms)
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when t = 6 months, x = 20
40=65¢"* =5
45=65¢"*
See . |
1 / [\z\ (/ 1 }
9 — -
k =—In(—h S
6 \13 o
1 %In [l%] _s

B, (for value of k)

A, for correct solutlon ofD E

J.:A-. ,,<

09 D

®)

x =33.6 antelopes

B, fort=28.5

M, substituting t = 8.5

x= 33antelopes A, CAO
e
NN |
AN K.
W e
AN
M\ l
. ) |
NN [
\ \ I7 ; I\(l‘/v‘-’""e ]
NG L4 B i
LY ' Ny
N (o I
AN
<
AN
N
\\\
BN
LN,
A
YA NG E
N
9"hf_—-———=‘<N
T
END
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