MARKING SCHEME
1. (a) Solution
P(ANB) =0.7 and P(ANB) = 0.2
From P(AUB) = (P(A) + P (B) - P(ANB)
0.7 = P(A) + P(B) - 0.2

P(A)+PB)=009 ..o, (1) (1 Mark)
But

PA)+PAY=1 oo, (i)

PB)+PB)=1 .o (iii) (1 Mark)
Add equations (i) and (ii)

P(A)+PB)+PAY+PBY=2 ................ (iv)

Substitute equation (i) into equation (iv)
09+PAY+PB) =2
P(A) + P(B") =1.1.

(b) Given that p(x) = 0.5 — rx in the interval 0<x<4

(i)r=2
From f04 p(X)dx=1 (0.5 Mark)
From f,'(0.5 — rx)dx = 05(4-16 1) = 1 (1 Mark)

1
The value of r = s

(ii) E (x) =2
From E (x) = f: xP(x) dx

The expectation of X is g (1 Mark)

(i) Var (x) =?
From Var(x) = E(x?) — [E(X)]?
Also E(x?) = ["x*p(x)dx



= (w2 (L D\gw=((1,2_1,3 |3 _ L4l =8
E(X)—{x G 8)dx—0f(2x —x%)dx = [2x 32x]0_3 (1Mark)
Var(x) =2 - (5)2=2

Variance of X IS g (1Mark)

(i) P(l<x<2)=?

From P(1<x<) = [, p(x)dx (0.5Mark)
f(l_lx)dxz[lx_ ixz]zzi
1 2 8 2 16 1 16
P(1<x<2) = 1—56 (1 Mark)

(c) Given, Mean = 20

Standard deviation = 4

But, Z = Xp_X20 (0.5Mark)
o) 4
(i) P(x>25)=?
_ 25-20
P(x>25) = p(z =X 420) - p(Z >= = ) - b (z>1.25) (0.5 Mark)
y A
(1 Mark)
- 0 125 Tz
P(x>25) = 0.1057
(i) d=7?Given that p(20<x<d) = 0.4641
p (20'20 < z< ﬂ) = 0.4641
4 4
d-20 d-20
P (0 <z< T) = 0.4641 let Z, = (0.5Mark)
P(0<z<z2) = 0.4641
y A

(1.5 Mark)




N y

) 0 2
by using z — scoresheet, Z>=1.8
but Z, = 1.8 = =2
d=27.2 (1 Mark)

2. (a) (i) Sentence is a basic unit of language that express a complete thought.
Example: Mbina is the most talented boy in the class.
While
Statement is a group of words which can be judged to be true or false.
Example: Mbina is the most talented boy. (1 Mark)

(i) Use a truth table as follows

P q p—q | g=p | peq | (PoPAMg—p)

T T T T T T

T F T F F (2 Marks)
F T T F F F

F F T T T

From the table above the column for p <q is the same as the column (p—q) A (g —p).

Hence, the two sentence are equivalent.

(b) Converse; “If they cancel school, then it rains” (1 Mark)
Contrapositive; “If they do not cancel school, then it does not rain.” (1 Mark)
Inverse “If it does not rain, then they do not cancel school.” (1 Mark)

(c) Proceed as follow

[(P=~DAQVD) AP DT i, Given
~T(PV~Q A (G V) AP] VL i, by definition

~ [(~PV ~@) AP AQVI)] VI e commutative law
~[(~P APV (~QAP) AQVE) VL« distributive law

~T(FV(~ g AP) A (QVI) VT ceieie e complement law



~ [~ ADP) A(QVI)IVE cenen e identify law

~ (O AP) VA (QVE) VI et Demorgan’s law
(OV ~PIV(~GASTIVE oo Demorgan’s law

(QV ~PIVI(~qVE) A (~1VE )] Distributive law

(QV ~PIVI(~GVE) AT Compliment law
(QV ~PIVI(~QVE) e Identity law

(QV ~PIVI(~QVE) e Complement law
LAY g 017 3 I P Complement law
PP Identity law

Hence the proposition is tautology (4Marks)

(d) Consider the rows containing F on the last column.

[("XV~YV~Z)A(SXV~YVZ)[A XV ~YV ~Z) i, Given
[(XV~Y) V(~ZAZD) ARV ~SYV~Z) e Distributive law
[("XV~Y)VEIA(RV~Y V) ~2Z) i Complement law
(MXV~Y) A XV Y VNZ) e Identity law
(FY VA~ X)A(SYV XVSZ) o Commutative law
~Y VXA XV ~Z)] e Distributive law
~Y V(X AX)V(~ XASZ)] oo Distributive law
~YVIFV (XA NZ)] i Complement law
YV (SXANZ)) i Identity Law

~y
Ty e— ——e T2 (2Marks)

~X ~Z

3. (a) (i) Proceed as follow
Required a vector of 8 units in a direction of vector 5i —j + 2k

Let the required vector = “b” in the direction 4 = 51 — j +n 2k

B8 e (i) (0.5 Mark)



i 5i—j+2k 5i—j+2k (i)
- = e T T T N 1
lal  /52+(-1)2+22 /30

substitute equation (ii) into equation (i)

L _5i—j+2k)_8 .
b 8(— 730 —\/3_0(5| j +2Kk)

.8 . .
A vector is N (51 —j + 2k) (AMark)

(1 Mark)

(if)  Proceed as follow
Leta=i-2j+3k |a]l = V14
b=3i-2j+3k |b|l = V14
From a.b = ]a||b]| Cos

_ o Ab .
06 =Cos (IaIIbI) ................................................ (i) (1 Mark)

ab= (é) . (é) =10 e (ii) (1 Mark)

3 1

lallb] = (V14)(V14) =14 oo, (iif)
0 =b cos™ (1) = 44°24
14
The angle between the vectors is 44924 ~ 44.42° (1 Mark)

(b) Proceed as follows
a=3i+j-2k,b=1-3j-kandm:n=1:3

Internal division = (mrjn)g + (mrin)g

... 1 . . 3 .o
Internal division = (E)(I -3j—Kk) + (m)(a +j — 2K)
Internal division = i (i1—3j-k) + % (3i + j- 2K)
Internal division = - (i — 3j-k + 9i+3j - 6k)

Internal division = i (101 — 7K)

. .10, 7
A position vector is ” 1- Zk (2 Marks)



(c) (i) L =? when a and b are perpendicular.

From a.b = |a||b| Cos6

a.b =]a||b]| Cosb 90°
ab=0

an==(3).(2) =0

248+ 7A=0
_ 10

7

(i) A = ? when a and b are collinear.
From a.b = |a||b| Cos6

lalb] = (v20 + 22(v/54)

lallbl = (/54 (20 + 22) oo

Substitute equation (ii) and (iii) into equation (i)
10 + 70 = /54(20 + A2)

(10 + 71)2 = 54 (20 +4?)

100 + 140X + 4902 = 1080 + 54 )2
52%-140+980=0

A=14.

(d) Proceed
Let fn = 6N
=(1,-2,2)
Ifl = /12 + (=2)2+22=49=3

a.bzz(i).(%) = 10 Th oo
A 7

(AMark)
(1 Mark)
(1) (1 Mark)
(ii)
(1 Mark)



F=fn (%) =6 (#) = 2(i-2j + 2K)

F =204 F 4K oo (i) (1 Mark)

The distance from a = (0,1,2) to b (-1,3,-2)
d=b-a=(-1,3,-2) - (0,1,2) = (-1,2,-4)

B2 (=112, ) oo (ii) (1 Mark)

From, work done = F.d

Work done = <_f) . ( _é) =-2-8-16 = |—26| =
4 -4

The work done on moving a particle is 26 units. (1 Mark)

4. (a) Required to solve for z
Given that z° = 1 + iv/3 express in polar form

lZl=r=2 A t 1(—‘3) z
=r=2,Ar = tan- ==
z 9(2) 1 3
Now,z3:2(CosE+E)

3 3

From zea=rn [COS (9+§“k> + isin (9+§“k)]

§+2T[k L. §+2T[k
Fromzei=r *|Co0OS + 1SIn 3

3

From zie1 = & [C 0S (“+6“k sin (“+6"k)] where k =0,1,2

+
When k =0;Z1 = Y2 [Cos (5) + isin (3)] (1 Mark)

+isin (3)
%)+ isin (T)] (1 Mark)
¥) + isin (

=] (1 Mark)

+ isin

)
5(5
When k =1; Z; = /2 |Cos (5
545

When k =2:Z23= 32 |C [

_ 2
(b) Required to show that; tan 36 = 3t tz

Sin36 .
Consider tan36 = Toaap eTeeeeeeeeeeeeeseeeeeeeni (1)

First express z = Cos36 and Z = siné into powered form
(CosH + isinf)®= Cos30 + isin30
Cos30 + isin360 = (Cosf + isin6)*

Cos30 + isin30 = Cos®0 + 3iCos?0sind + 3i°CosOsin?0 +i%sin%0 but i = -1, i® = -i



Cos30+isin30 = Cos®0 +3iCos?0sind — 3CosOsin’0 — isin’0

Cos30 + isin360 = (Cos%0 — 3C0s0Sin?0) + i(3C0s%0Sin® —sin0) ..........cccoevveenn... (11)
From Equation (ii) equate real part

Cos30 = Cos0 — 3Cos0Sin20

C0s%0 = Cos®0 — 3Cosf(1 — Cos%0)

Cos30 =Cos%0 — 3Cos0 + 3Cos°0

C0830 =4 C0S20 —3C080 ......oovnivieciceieeeeeeeeeeeeeen . (D) (1 Mark)
From equation (ii) equate imaginary part

Sin30 = 3Cos%0sind — sin’0

Sin36 = 3(1 — sin%0)sin6 — sin®0

Sin36 = 3sin6 — 3sin®0 — sin®0

SiN30=38iN0 —4SIN%0 ... .ot (iv) (1 Mark)
Substitute equations (iii) and (iv) into equation (i)

Sin36 _ 3Sin30-4 Sin30

Cos306 4 Cos30-3Cos6

Tan 30 =

_3Sin36-4Sin%0
4 Cos30—-3CosH

Tan 30

Divide by Cos® 6 to each term on right hand side

3tanOsec?0-4 tan30 , ,
Tan 30 = but Secc0=1 +tan- 0
4—-3 Sec20

3tane (1+tan26)—4 tan3@ 3tane+3 tan30—4 tan>0

Tan 30 =

4-3 (1+tan20) - 4—3—3tan20
3tan6—tan30
Tan30 = e but tand =t
1-3tan20
3t—t3
Tan360 = e hence shown. (1 Mark)

Also given, t2 - 3t?—3t+1=0

3t-t30 _
t-3t2
. . 3t-t3
Comparing with; tan30 e (0.5 Mark)

tan36 =1
30 =tan? (1) = 45°



From general formula of tangent; 36 = 180°n + 45°

0=15%(4n+1)

0=15°%75° 135%195°% ..........ooo

but;t=tan 0
t1 =0.2679,t,=3.7321 and t3 = -1

(c) Giventanz =3
But tan = -itanh(iz)
-itanh(iz) =3, tanh (iz) = 3i

iz —iz

e -
Tanh(iz) SZieiz - 3i

e’ — e = 3i(e'*+3ie?)
eiz _ e-iz - 3ieiz+e-iz

(1-3i) e — (1 +3i)e™?=0
(1-3i)e?2—(1+3i)=0

o 1+3i
e2|z - :
1-3i

o2iz (1+3?) (1+3%) _ L3
1-3i/ \1+3i 5 5

(d) Proceed as follow;
Giventhat |z| =3 butz=x +iy
|x +iy| = 3

VxE+y? =3

X2 4 y? =32

Sketch Im(z2)

(0.5 Mark)

(1 Mark)

(1 Mark)

(2 Marks)



A

(2 Marks)

Under transformation [w| =2 |z| but |z]| =3 andw = u +iv

lu+iv] =2(3)

vu?+v2 =6

u? + v? =62

Im(z)
< , Re(w)
0

(2 Marks)

The image of the circle is u? + v? =62 with centre at origin and radius 6 units.

SECTION B (40 Marks)
Student should any TWO question from this section.

5. (a) (i) Consider L.H.S
1-Sin® _ [ (1-Sin®)(1-Sin® _ [(1-Sin6)? _ [(1-Sin®)2 _ 1-Sin® _ 1 Sin®
1+Sin® (1+Sin6((1—Sin9)_ 1-Sin20 Cos20  Cos®  Cos® Cos®

1-Sin6
1+Sin0

= SecO — tan0, hence shown (3 Marks)

(i1) Required to eliminate 0

X =8I0+ C0SO ....ooviiiiii (1)
Y=SIN0 —C080 ..ot (i)
add equation (i) and (ii)

x +y=2Sinf



X+y

Subtract equations (i) and (ii)
X -y=2Cos0

Subtract equation (iii) and (iv) into Cos?0 + sin?
(ﬂ)z . (’”_y)z _1

2 2
L (XYY + (x+y)y =4

(b) Required the max, and min, value of a function.

1 1
5Cosx+12sinx—10  RCos(x—o)—10

Consider

Express 5cosx + 12sinx = Rcos (X - o)
5cosx + 12sinx = R(cosxcosa + sinxsinao.)

5cosx + 12sinx = Rcosxcosa + sinxsina

Equate
D T RCOSOL ettt ettt (1)
I ] 1o P (11)

Square equations (i) and (ii) then add
52+122 = R?Cos?a+R?Sin%a

169 = R2 (Cos?a+ Sinar)

R2=169

R =13 ( 1Mark)
5Cosx + 12Sinx = 13 Cos(x-a.)

Therefore L :

5Cosx+12sinx—10 13Cos(x—a)—10

At maximum Cos(x-a) =1

1 _ 1 o l
5Cosx+12sinx—10  13—-10 3 (1 Mark)
At minimum Cos(x-a) =-1
1 1 -1
= = 3 (1Mark)

5Cosx+12sinx—10 —-13-10 23



. .1 .. . -1
~ The maximum value is 3 and the minimum value is PPy

(c) Given A, B and C as angles of a triangle
Sin2A + Sin2B + Sin2C = 4SinASinBSIinC
Consider LHS

Sin2A + Sin2B + Sin2C = Sin(A+B) Cos (A -B) + 2SinCcosC ................ (1)
From A+B+C=m,A+B=1n-C

Sin(A+B) = Sin (m - C) (1Mark)
SIN(AFB) = SN C Lot (i)

Substitute equation (ii) into equation (i)

Si2A + Sin2B+Sin2C = 2SinCcos (A —B) + 2SinCcos C

Si2A + Sin2B+Sin2C = 2SinC [Cos (A —B) + CoS C] ...voviviniiiiiiiiiienn, (iii)

Also apply cosintoA+B=r-C

Cos(A+B) = Cos(m — C)

COS(ATB) = =COSC ..ntniiietet et et (iv)
Substitute equation (iv) into equation (iii)

Si2A + Sin2B+Sin2C = 2SinC [cos (A —B) - Cos (A+B)]

Si2A + Sin2B+Sin2C = 2SinC [-2SinASin(-B)]

=~ Si2A + Sin2B+Sin2C = 4SinASInBSInC (2Marks)

(d) Required to solve for 0
Sind6-Sin6=0
3SinO — 4Sin®) — Sin® = 0
2Sin® — 4Sin*0 =0
Sin6 (1 - 2Sin%0) =0

|

Sin6=0 or Sin6 = + (2 Marks)

Consider Sinf =0
0=Sin0 = 0°, (o = 07)
From 6 = mn + (-1)"a. where n = 0,1,2

0 =180



0 =0, 180° (1 Mark)

I~

Also Consider Sinf = —2

0=sin1 Y2 = 45°, (o = 45°)

From 6 = wn + (-1)"o. where n = 0,1,2
0 =180 - (-1)" 45°
0 = 45°, 135 (1 Mark)

Sy

Also consider Sin =

V2

6 = Sin (— 2) = 450, (q. = -457)

From 6 = ntn + (-1) )" o where n =0,1,2.....
0 = 180%0 + (-1)" (-45°)

0 = 225°, 315° (IMark)
6. (a) (i) Given; =3
1 _ 1

x3-1  (x-1)(x2+x+1)
1 — A + Bx+C
(x—1)(X%2+x+1) Xx—1 x%2+x+1
1I=A(X®+x+1)+(x-1) (Bx+C)
1=A(*+x+1)+Bx*+(C-B)x-C

Equate

0= At B i (i1)
D= A Bt C (ii1)
Lo A C (iv)

From equation (iv) C = A — 1 Substitute into equation (iii)
0=A-B+A-1

Solve equations (ii) and (v) simultaneously
A+B=0



2A-B=1
2

A=-,B=—,C=A-1=-2
3 3

Rowe

1 X+2
TX3-1  3(x-1) 3(x2+x+1)

(2 Marks)

(i) Assume o, and y be the roots of a cubic equation.
SUMOFrootS =+ B+ Y =6 oo, (1)
(0 +B+y)y =0+ p2+y+2(af + oy + By)
6° = 14+ 2(a +ay + By)
2(af +ay + By) =22
Sum of product of roots = a3 +ay + By=11.........cciiiiinia. (i1) (1.5 Marks)
(o + B+7)° = (a+B° +v° + 6aBy + 30 (o+ B) +3ay (o + ) + 3By (B +V)
6° = (36 + 6By + 3aB (6-y) +3ay (6 -B) + 3By (6 - @)
216 = 36 + 6Py + 18(af + ay + By) - 9aBy
180 = 18(11) 3By
afy =6
Product of rootS = aBy =06 .....covviiiiiiiii (iii) (1.5Marks)
Now recall the cubic equation;
X3 — (sum of roots) x? + (Sum of product of root) x — (product of roots) = 0
X3-6x2+11x-6=0 (0.5 Mark)
o=3,=1andy=2 (1.5 Marks)

(b) Required to show that; Y., r? = g (n+1)(2n+1)

Consider the series below

12+ 22 +3% +4°+5%2 + . + n?

In sigma notation the above series can be written as

12+ 22432 442442 + . +n? = f] r? (1 Mark)
Now consider Z(rl]‘ +1)3-1r3

Whenr=1, 28 —r_1%

Whenr=2, 33-23

Whenr=3, 4°-33



Whenr=n-2, (n-13-(n-2)3
Whenr=n-1 (n®-(n-1)3
\r/]Vhen r=n, (n+1)3—n?

Yr+1)3-r=n+1)3-13

n-l

n

2(53 +3r2+3r+1-r)=(n+1)>°-12
r=

n

>@r2+3r+1)=(n+1)>%-1

r=1

ZSSrZ +Y3r+Y1=(n+1)°-1

r= r=1 r=1

n n n
r2+3¥r+Y1=(n+1)°-1
r=1 r=1 r=1

n

35,r+3 Gom+1n)+n=(+ 171
n

321r2 =(n+1°-1-2(n+1) - n

r=

n

3yr2 = (n+1)° - (& (n+ 1) - (n+1)
r=1

n
3_ _
32 2 — 2(n+1) 3n(2n+1) 2(n+1)
n
3y r2 = (“T“) (2(n+1)2 - 3n - 2)
n
2 — (ntl 2]0-[7i
3r2:1r ( ! ) (2(n0T7i+1)
n
3% r? = (3) (n+1) 2n+1) (1 Mark)
r=1
Now for, N (r-3)?

n n n n n
3)(r—3)% = . Y(r? —6r+9) Y r? —6Z}"+Z9
r=1 r= r=

1



3N (r —3)2 = %(n +1)2n+1) - 6(F(+1))+9n
r=1

3% r? =(r-3)2= g (n+1) (n+1) -3n(n+1) + 9n

r=1

3% r? = (r-3)2= g (n+1) (2n+1) -3n2+6n=g ((n+1) (2n+1) — 18n+ 36)

r=1
. 3)r? =(r-3)2= g (2n2-15n +37) (1 Mark)
n
r=1
(c) Proceed as follows;
2x%2—7x—4
Consider —————2>0
3x4—14x+11
—4x%+21x-26 S
3x2-14x+11
4x%-21x+26
3x2-14x+11
(4x —13)(x—2) <
(B3x-11)(x-1)
. 13 11
Boundariesx=1,x=2,Xx = 2 X= 3 (2 Marks)
13 11
X<1 1<x<2 dex<— | B oy 2 X > =
4 4
4x —13 -ve -ve -ve +ve +ve
X -2 -ve -ve +ve +ve +ve
(4x-13)(x—2) +ve +ve -ve +ve +ve
(3x—11) -ve -ve -ve -ve +ve
(x-1) -ve +ve +ve +ve +ve
(3x—11) (x-1) +ve -ve -ve -ve +ve
(4x—13) (x -2) +ve -ve +ve -ve +ve




(3x—11) (x-1)

11

13
sl<x<2and—< X<
4 3

(1 Mark)
(d) Proceed as follows
. .. d
Given proposition — (x™) = nx"1
Stepl: We need to prove if it is true for n =1,2
_1 o1y = 1yl

when n =1, — (x7) = 1x

I=litistrueforn=1 ... ... (1) (1 Mark)
_o 4 2y 921

when n =2, le(x ) = 2X

2x =2X it true forn=2 ........ccoiiiiii (i)

Step2: Assume it is true for n = k

LK) = KK (iif) (1Mark)

Step 3: We need to prove if itis true forn=k +1

= (x41) = (kL)X

Consider L.H.S and then prove if it is equal to R.H.S
A oek-1y = 4 oky =k 4oy 4 4ok

o (X)) = — (xx7) =X —(X) + — (x)

d

Ao k1) = ok o 4 ok d ok okel .
— (x}*1) = %k + — (x¥) but — (x¥)=kx* from equation (iii)

% (Xk+1) = xK +x [ka—l] = xK + kxk= (1+k)Xk — (k+l) xk+1-1

= (x1) = (k+D)xE DT butn =k + 1

. i ny — n-1
i (x™) = nx (1 Mark)

7. (a) Required to forma D.E
Y =X AR B (i)
Y= 2X F2Ae2 +3Be3 L (ii)
Y= 24H4A® OB (iii)



From equation (i)

Y= X2 — B = AT (iv)

Substitute equation (iv) into equation (ii)

y’ = 2x +2(y — X2 — Be®) + 3Be*

Y - 2X =2y + 2X2 = B v) (0.5 Mark)
Substitute equation (iv) into equation (iii)

y’=2+4 (y -x* - Be*) + 9Be*

V-2 Ay +AXP=5BeY (vi) (0.5 Mark)
Substitute equation (V) into equation (vi)

V-2 —AY +AXP=5 (Y —2X—2Y + 2X2) i (vi) (0.5 Mark)
Y Sy Y = 6X2 — TOXF 2 oo (2Marks)

(b) Solvinga D.E
ﬂ _X-y+2

G by I 0]
_ _ dy _ dY ..
Let x = X +h,y =Y +k and T X e (i)

Substitute equation (ii) into equation (i)

ﬂ _ X+h)-(v+k)+2
ay (X+h)+(Y+k)

dY _ (X-Y+h-k+2)
X MAYADgI Tttt (111)

let and solve

h—k+2=0

h+k =0

h=-1,k=1

Then equation (iii) change to

2—1 = % (This is homogeneous D.E) ......................... (iv)  (IMark)

_ux Y Z e x
LetY =UX, & =U+ X v) (1 Mark)

Substitute equation (V) into equation (iv)

_ X-UX
T X+UX

du
U+X&



dU _ 1-U
dX ~ 1+U

du 1-U
XS =122y
dXx 1+U

Uu+X

1-2U-U?
1+U

dedx

X3 =

fI 2U- U2
~ In(1 - 2U-U?) =InAX
In (1 -2 ——) In (AX)!

X% -2XY-Y? C
XZ

X22XY =Y2=C i

ButX=x-h,Y=y-kandh=-1,k=1

LeX=X+L Y =Y-l

substitute equation (vii) into equation (Vi)
(x+1)> = 2(x+1) (y - 1) -(y-1)*=C
X2 —y?+4x -2xy +2=C
Given;y=1whenx =0
on substituting the values of x and y into the equation;
X2 —y?+4x-2xy +3=0

(c) Solvmg — - 2 + y = 6e%.

Yy’ -2y’ +y=0

Write it auxiliary Quadratic Equation (A.Q.E)
m?-2m+1=0

m=1

leta=Bf=p=1

From general solution D.E with two distinct roots

y = (Ax + B)e™

~ Yo = (AX + B)e* (Complimentary solution)

Also consider Particular Integral Part, since e* and xe* is contained then,

...(vi) (I1Mark)
..... (vii)
(1 Mark)
C=-1 (0.5 Mark)
(I Mark)



Y = KX2EH2KXES o (iii) (1 Mark)

Y= KXPEX 4 AKXEX + 2KE® (iv)

Substitute equations (ii), (iii) and (iv) into equation (i)

(kx2e* + 4kxe* + 2keX) — 2(kx%e* + 2kxeX) + 2ke*= 6e*

2ke* = 6e*

Equate L.H.S and R.H.S to obtain the value k

k=3

= Ypi= 3x%e* (Particular Integral Solution) (1 Mark)
Therefore, ey = ycr +Yp.1 (General Solution)

sy = (AX +B)e* +3x%eX (2 Marks)

(d) Proceed as follows

d?y dy )
— =0 e

6 dtz  dt 0 M
_dy d?z _ d?%

Todtdee | de? (1 Mark)

d :
6d—i +z = 0 (This separable D.E)

6/~ dz=—[dt
6lnz=-t+A

6Inz:—%+B

_t

7 = e(=e*8) = ()8 =ce(-0)

dy _

" Ce(_E) (1 Mark)

[dy=C[e% dt

y=-6Ce(s) +D

wheny =63,t=0

B3=-0C+D o (1)
Wheny =36, t = 6In4

T2=-3CH2D toiiiiiii (ii)

Solve equation (i) and equation (ii) simultaneously



63 =-6C + D
{72:-3C+2D
C=-6,D=27

-t

Then fromy = -6 e(_6>+ D

Ly = 36e(_?t) + 27
y=36e(%) + 27

dy
dt

—t

-t dy . : :
= -6e( 5) but d—st’ is rate of cooling must be negative

-t

-t d

d .
il :6e(6) Given that d—i’ <1

dt

6e(_?t) = ﬂ <1
dt

—t

Ge(?) =<1

t<-6In 1
6

t<10.75

(IMark)

The rate of cooling of the body will have fallen below one degree per minute after 10 minutes.

8. (a) proceed as follows;
A% + 25y? — 24x + 50y —39=0
4x? — 24x + 25y + 50y = 39
4(x% — 6X) + 25(y? + 2y) = 39 (by completing the square)
4(x -3)% + 25(y+1)? = 100
(x=h)? + (y+k)?

= 1 compare with

(x=3)? | +1)?
4

25 a? b2
a’?=25a=5
b>=4,b=2
h=3 k=-1

=~ The centre of an ellipse is (3, -1)
Since a > b then a%(1 —e?) = b?
— bz _ 4 _
e=J1-% = [i-2=va1
5

(1 Mark)

(1Mark)



- Eccentricity is V21

5 (1 Mark)
- Foci are (+ ae+h,k) = (+v21 + 3, -1) (1 Mark)
=~ Equation of directrices are x = + Z +h= i2751 + 3 (1 Mark)

(b) Required, to show a condition for a line Ix + my = n to touch a hyperbola xy = C?
Substitute a line Ix + my = n into hyperbola xy = C?
—1
x (L) =2 (1 Mark)
nx — Ix? = mc?
IX?~nx+mc?=0
Check if it satisfy perfect square (i.e condition for tangency, b? = 4ac)
b? = n?
4ac = 4mlc?
But n? = 4mlc? (2 Marks)

=~ The given line is a tangent to the rectangular hyperbola

(c) (i) Parabola is a conic sections whose eccentricity is one (e = 1) (1 Mark)
Directrix y — axis
M P(x,y) - (1.5 Marks)
[
« 0 S X — axis
SP
Where; e = — (0.5 Mark)
MP

(ii) Proceed as follows;
Consider the figure below

y — axis
A

f ___ (xy)=(25,10)




v

0 X — axis

From r2 = 4by at (X,y) = (2.5,10)

(2.5)2 = 4b(10), b = —

32

(1Mark)

Then xzzgy (1Mark)
Aty:2,x:\/—§
- Wide of an arch = 2x = 2 (§)= V5 (2Marks)
(e) Proceed as follows;
Table of value r = 3Co0s260
0% | 30° | 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
0 m T T2 | 5n| n |7 | 4n | 3w | 5w |1lm| 2«
6 | 3 |2 |36 6 | 3] 2] 316
3 15 | -15 -3 15| 15 3 15 | -15 -3 15| 15 3
The curve of r = 3Co0s260
30°
150°
0°,360°
180°
210°
330°
240°
270° 300°

(2Marks)






