OUR LADY OF AFRICA S.S NAMILYANGO (OLAN)
A LEVEL PURE MATHEMATICS SEMINAR SOLUTIONS 2022

1(a).

(V5-2)" - (v5+2)° _ (¥5-2+5+2)(¥5-2—V5-2)

85 8+/5
_25x(-4) _ -85
85 85

(b)(i)

2x2+7x—4=2x>+8x—x—4
=2x(x+4)—(x+4)
= Q2x—1)(x+4)
x?+3x—4= x*+4x—x—4
=x(x+4)—(x+4)
=(x—-1(x+4)

(ii)

The common factoris x + 4)
let f(x)=7x*+ax—8
f(=4)=7(-4+a(-4)-8=0
112—-4a—-8=0
104 = 4a
a=26
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(c) R =5, P =150,000,n = 7years

n

7
R
Totak amount, Aroral = z A, ,whereA, = P (1 + 1_00)
1

Aot = A1+ 4, +-+ 45
Aporar = P[(1 4+ 0.05) + (1 +0.05)% + -+ (1 + 0.05)7]
Arorar = P[(1.05+ (1.05)%) + ---+ (1.05)7]

a(r"—1)
Arotar = P|——————1, wherea =1 = 1.05
r—1
1.05(1.057 — 1)
Aot = 150,000 T05—1 = 1,282,366.331
(@)() Ja+JB=b
JaB =c; ap = c?

(Va +B) = )’
a+p=(Va+B) —2/ap

a+p =b*—-2c

(i) a+p=b%—2c
(@ +B)? = (b? — 2¢)?
a? + B2 = (b? — 2c)% — 2ap
a? +B% = (b? - 2¢)* — (V2¢)’
a® + = (b* —2c —V2c)(b* — 2c+2¢)

2(a) log, x —log,4<1
log, x —2log, 2 <1

<1

] _
082 % log, x

let y =log, x
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2 __ N,
y
2 — -
ye+y-—2y ZSO
y
y(y+1)—2(y+1)go
y
(y—Z)(y+1)SO
y

The critical valvesinclude: y =—-1, y =0,y =2

Region where the curve lies

y<-11-1<y<0 O<y<2 y>2

v+ . + + +

r-2) - - - +

y - - + +

—-2)y+1) — + _ +
y

The solution setis: y<—-land 0 <y <2
Fory < —1;log, x < —1
x <271

1
XS5

For 0 <y < 2; 0<log,x <2
20 < x <22

1<x<4
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(b)

2a—=3b+c=10............ ... (D)
a+4b+2c+3=0........(i0)
50 =2b—C=7 e e e e e (D)

Equation (i) — 2(ii) gives;
2a—3b+c=10
-2a+8b+4c=-6

—11b—3c=16....ccce v eue . ... (V)
Equation (i) X 5 — (ii) X 3gives,
10a—15b+ 5¢ =50
- 10a—4b—-2c =14

—11b+7¢ =36 cev e (V)
Equation(iv)-(v) gives;
—11b—3c =16
— —11b+7c =36
—10c = —-20, c=2
From equation (v), —11b+7c= 36
—11b+7 X2 = 36, b=-2
From equation (ii), a+4b+2c+3 =0
a+4x(-2)+(2x2)+3=0
a=1

COMPILED BY MR MUGERWA FRED 0778081136 / 0700863565

Page 4 of 40



(c)

a
1—r
10
1—7r
12.5—-12.5r =10
12.5r=2.5

Seo =

125 =

=2 =02
"=5

For S, > 10

(1_rn)>1o
a 1—1r

10 1-(0.2" > 10
1-02

1-(0.2)">0.8
0.2>(0.2)"
log0.2 > nlog0.2

—0.69897 > —0.6989n

~0.69897 _
20.69897 "

n>1
on=2

The least number of terms is 2

(d)

The common root be «;
o3—2X4+4 =0 cerenee.. (0)
2 +C+c =0 oo e vee e e (D)
Equation (i)-« (ii)gives;
«3—-2x+4=0

—3+x? +xc=0
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o2 4+x (c+2)—4=0.uuur ... (G00)
Equation (iii)-(ii) gives;
2 +x(c+2)—4=0
— oz +x +c=0
x(c+1)—4-c=0

c+4
=
c+1

From equation (ii)

+c=0

(c+4>2+c+4
c+1 c+1
(c+4)?+(c+4)(c+1)+c(c+1)?>=0
(c?4+8c+16)+ (c?+4c+c+4)+(c3+2c*+1c)=0
c3+4c?+14c+20=0

7+ 2
3(a) (2+5i)2+5( l.)—i(4—6i)
3—4i
_ (35+10)(3+ 4i) _
=4+4+20i— 25+ —4i—6
94+ 16
] 105+ 140i+ 30i — 40
=16i— 27+
25
_570i-610_ 1141 122 __ .. ..
-7 25 5 5 _ceotmew
Where a =24.4, b = 22.8i
(b) 3x2+2x—5=0

x2+gx—5—0
37 3

sumof roots, «+f = 3

-5
product of roots, xf = <

0(4-|— :84 — (0(2)2 + (ﬁZ)Z — (ocz_l_ ﬁZ)Z -2 OCZ ﬁz
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= [(c+B)? — 2 ¢ B]* — 2(x B)*

(& ) ()

[4 501" 50 2116 50 _ 1666 0 g
9 91 9781 9 8 "7

(c)

Vx +5+Vx +21=+/6x+40
x+5+x+21+2x24+26x+ 105 = 6x + 40
24/x2 4+ 26x + 105 = 4x + 14

Jx2 4 26x4+105=2x+7
x%+26x+ 105 = 4x% 4+ 28x + 49
3x2 +2x—-56=0
V22 —4x3x(=56) —2+26

-2+
X = 2 % 3 6
Either x = 220 =" 14
6 3 3
Orx="22°—4. x=4
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(d)

logs 21 =m

5M =21 (D)
loge 75=n
9" =75
32m = 52,31
32n-1 =52 .. .....(i0)
Equation (ii) + (i)
32n—1 52
21 5™
3t — 5-m)
3x7
32n—2
s =/

log. 7 = logs 3?2 —]og, 5™
logs 7 = (2n—2)logs3 — (2 —m).

21
but log:s 3 = logs <7) = logs 21 —logs 7

logs 7 = (2n—2)(logs 21 —logs 7) — (2 —m)
(1+2n—-2)logs 7=(2n—2)logs21— (2 —m)
(2n—1)logs7 =2mn—2m—-2+m

logs 7 = (2mn—m-—2)

2n—1

4(a)

—2  (—x)? X—z -5 (=x)*

1- x)3—1+ (x)+1><—><

3 3 2! +3 3 % 3
1 1 5
_1—§X—§X —ax + -
For the hence part;
3 3 1 %
3
\/ = (27 3)3— [27(1—ﬁ)] =3<1—§>

3!

COMPILED BY MR MUGERWA FRED 0778081136 / 0700863565

Page 8 of 40



1
by comparison,x = =

)

@i=3]1-(x5) 5% 6) -5<6)|

V24 =3%0.9615=2.88 (3s.f)

(b)

nn—1
(14 ax)" = 1+ n(ax)+ %(ax)2 + -
~ 1+ nax + +—n(n2_1) a*x® + -
By comparison,
-5 -5 _
na = > ->a= FyREE (1)
75
En(n —1a? = g (ii)
Substituting equation (i) into (ii) gives;
1 —5\* 75
_ —-Dl—) ==
i )(2n> 8
25 75
2T DXgE=g
25 75
“(n—-1)=—
8n (n=1) 8
(n—1)=3n
2n=-1
n=-0.5
From equation (i),
=% (=05)

1
the expansion is valid for |x| < <
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(c)

3
X

General term = 6(, x (_Z)r (220)6~"

=6C, X 3" x 2°7 xx7¥ x x>

For the term independent of x;

—2r+6—1r=20
6—3r=0
r=2
Required term = 6(, X 32 x 272 =15x9 x 16 = 2160
(d) 1,15 15 1,157
(w+55) = 2506y ()
=0 1 15-r
general term = (15C,) (x3)" (F) = (15C,) () (x~H)15r
— (15CT)x3r—4(15—r) — (15CT)x7r—60
for the termin x'7;
77
7r—60=17, r=7=11
Term in x'7 = 15C,= 15C;;= 1365.
5(a) 1 (ax — b)
=t
y an bx +a
. _ax—b
any= bx +a
, dy (ax—b).a—(ax—b).b
Sec ydx B (bx + a)?
, dy a*+b’
secly—=———
ydx (bx + a)?

but sec’y =1+ tan?y

ax—>b
=1+( )
bx + a

_ (bx + a)* + (ax — b)?
B (bx + a)?

2
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_ b*x* + 2abx+ a® + a’x* — 2abx + b*
B (bx + a)?
_ b*x*+b* +a® +a*x’
B (bx + a)?
b1 +x?) +a*(1+x?)
B (bx + a)?
(@ + b)) +x?)
B (bx + a)?

dy _ a%?+b? (bx+a)? 1
dx (bx+a)? (a2 +b2)(A+x2)  1+x2

(b)

Let y = cos(x?e*),and u = x%e*, y = cosu

du d
— = x2%e* + 2xe* = x(x + 2)e*, 2 _sinu
dx du

d d du

% — % X = = —sin(x?e*) X x(x + 2)e*

= —x(x + 2)e*sin(x%e¥)

(c)

y = cos?x
y + Ay = cos?(x + Ax)
Ay = cos?(x + Ax) — cos?*x
Ay = [cos(x + Ax) — cosx][cos(x + Ax) + cosx]

) Ax\ = [Ax
Ay = —2sin (x + 7) sin (7> [cos(x + Ax) + cosx]

, Ax Ax . .
sin (7) ~ for small angles in radians

A Ax
__ sin <x + —) [cos(x + Ax) + cosx]
Ax 2

d A
& lim (— sin (x + _x) [cos(x + Ax) + cosx])
dx Ax-0 2

dy

= —2c0sxsinx
dx
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(d)(i) _tP+4 dy tx2t—(*°+4)x1 2t°—t>—4 t*—4

t dt t2 t2 o t2
(3t—1 1 dx 1
e T t’ dt  t2
dy dy dt t? —4
L =L X— = Xt2:t2_4
dx dt dx <t2)

dx?  dt

—(t?2—4)x t? =2t x t?> = 2t3
dx

dx  dt
(d)(ii) Let x and y be the dimensions that will give him the maximum
possible area of the land.

d?y ddyy dt d
#= o) ™

Natural fence

y

Perimeter =x +y +x =100
y+2x=100, y=100—2x
area,A = xy = x(100 — 2x) = 100x — 2x?

dA— 100 —4
dx x

. . dA
Area is maximum when d_ =0
x

100
100—4x =0, x:T=25m

y =100—2x =100—2(25) =50m
Maximum area = xy = 25 X 50 = 1250m?
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6(a)

dy 2xy
dx x?>+1

x=0
ILF = o/741% = G40 = 52 1
multiplying through by x* + 1 gives

d
(x2+1)%+2xy=x3+x

d
— 241 — 43
dx[(x +1)yl=x°+x

j%[( x?+1)yldx = j(x3+x)dx

x*  x?
s y( x2+1)=z+7+c

(b)

dy 1
a—kx, y—zkx +c
at (2,3),x =2andy =3
1
3=§k><22+c. 3=2k+cC.uiiin... (i)
Also at (2,3), gradientis 6,
dy
—=kx, 6=kx2, k=3
dx
From equation (i),
3=2k+c¢c, 3=2%Xx3+c c=3—-6=-3
The equation of the curve is given by;
—1k2+ —132 3 _3 3
y=gkx*+c, y=73x ;Y =5X
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i d d
()0 o
p p
.o d
(i) f—p =f—kdt
p
Inp=—kt+c..vueu....(i)
Whent =0, p =p,
Inp,=—kx0+c, c=lInp,
Equation (i) becomes
Inp = —kt +Inp, .. v cer cee e (i)
Whent =4, p-= %'po
1
(§ ) —4k + Inp,
1
in(3p,) = tnpo =
(1)
3
= 0.25In3
Equation (ii) becomes
Inp = —0.25In3t + Inp,
In (3) = —0.25(nt
Po
P _ p—0-251n3t
Po
p = p,e~0-25m3t
o
p = p,e=0275t
7(a) f()_x4+x3—6x2—13x—6_x4+x3—6x2—13x—6
X= X3 —7x—6 T T —D@=-3)(x+2)
x*+x3-6x%-13x-6 _ C D E
Let G-D-3)xc+2) Ax +B + x+1 + x-3 + xX+2
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x*+x3—-6x2—13x—6
=Ax+B)(x—3)(x+2)(x+1)+C(x—3)(x+2)+D(x+ 1)(x
+E(x+1)(x—3)
Putx=3;814+27—-54—-39—-6=20D; 9=20D; -~ D =
Putx=-2; 16-8—-24+26—6=5C, 4=5E; ~F=
Putx =-1;1-1-64+13—-6 = —4C, 1 =-4C; nC=—

Compare coefficients of

Putx =0; -6 =—-6B—-—6C+ 2D —3E

_6=-6B—6 (_41> +2 (290) 3 G)

—6=-6, ~B=1
1 9 4

.-.f(x)E(x+1)—4(x+1)+Zo(x_3)+5(x+2)
Hence;
5 5 10° 1 9
Lf(x)dx=f(x+1)dx—g x 1Pt 30), 3 3

[— + x ——ln(x +1) +ﬁln(x 3) +—1n(x+ 2)]4

(52 +5— —ln(5 +1) +iln(5 -3) +—ln(5 + 2))

LA 4+ 1)+ —In(4—3) + 2 1n(4 + 2)
2 ek zorl 5"

= 5.8896967 = 5.8897 (4dps)

(b)(i)

For the points of intersection; x(x + 2) = x(4 — x)
x%+2x =4x — x?
2x*—2x=0
2x(x—1)=0
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eitherx =0orx=1

X-axis

b(ii) Element of area AA = yAx
1 1
Required area A = j (y, —y)dx = f [4x — x? — (x? + 2x)]dx
0 0
1 2 1 2 1
= JO (2x — 2x%)dx = [xz - §x3] 0= (1 — §) —(0) = 354 units
(iii) Element of volume AV = n(y, —y;)*Ax
1 1
Required volumeV = nj (2x —2x%)%dx = nf (4x* — 8x3 + 4x*)dx
0 0
4 4 1
= n[§x3 — 2x* +§x5] 0
~ (4 2+4) 0 = % cubic unit
=13 c = ¢ Cubic units
1+ 2 1 1
8(a) fxcoszxdx = fx <ﬂ>dx = —jxdx+—fx0052xdx
2 2 2
Sign Differentiation Integration
+ X coS2x
_ 1 1
5 Sin2x
+ 0 —1
—c0s2
4 C0s2x

J

1 1/1

1
xcos’xdx = Exz +— (— xsin2x + 2 cost) +c

2\2
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1
2

1

=—x% + - xsin2x + gCOSZX +c

4
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(b)

Intercepts;
x;y=0
0=x(x—1)(x—-2)
x =0, x=1, x=2
~ (0,0), (1,0), and (2,0)
As x > 4+, y = +00

Asx — —o0,y > —00

y=x3—3x%+2x

A=A, +A4,

1 x* 1
A =] (x3—-3x%+2x)dx= [—— x3 + le
0 4 0

1 1
A,=(Z—1+1>—O=quunits.

2 x* 2
Ay :f (x3 —3x% 4+ 2x)dx = [——x3+x2]
) 4 1
1
A,,=(4—8+4)—(Z—1+1> |4| —Squmts

“A= —Ssq.unit
> sq units

11
44
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(c)

5m

10 m

From similarities of figures;

dV _ mh?
dh = 4
v dv dh
dt  dh'dt

_ mh? dh

T 4 dt
dh 6
dt — mh?

dh 6 3

When h=4cm;, — = — = —mmin~

_ _ 1
dt m4? 8m

(d)

_ 1
y=x "

Vertical asymptote, y —undefined,whenx =0
Slanting asymptote,y = x
Intercepts;
x;y=0
0=x%2-1
x=+1; (-1,0)and (1,0)
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Element of Area ,AA = yAx

2(x—l)dx= [x;—lnx]i=(2—ln2)—<%—ln1>

Required area ,A = j "

1

A =0.806852819 = 0.8069 sq.units

9(a) 3co0s46 + 7cos20 =0

3(2c0s%20 — 1) + 7c0s28 =0
6c0s%20 — 3 + 7c0s260 = 0
6c0s?20 + 7c0s20 —3 =0

V72— 4%x6x(=3)
2X6

cos20 = -7 +
_ 1
either cos26 = 3 or cos260 = —1.5

1
for cos20 = 3 ,20 = 70.53°,289.749, 0 =35.27°,0 = 144.74°

for cos26 = —1.5, 0 is undefined.

(b) 10sinxcosx + 12 cos2x = Rsin(2x+)
10sinxcosx + 12 cos2x = Rsin2xcos X +Rcos2xsin <

by comparison, Rcosx=5 ..........(I1), Rsinx=12...........(ii0)
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Rsmoc 12
Rcosoc 5 '

12
(ii) — (i) gives, tan o= = = 67.38°

52+ 122=13
10sinxcosx + 12 cos2x = 13sin(2x + 67.38°)

s Maximum value =13 X1 =13

(c)

From LHS;

cos11° + sin1l 10 1+ tanll0 tan45° + tan11°
cos11° — sinl 10 1-— tanllo tan45°% — tan11°

= tan(45 + 11) = tan56°

(d)

From LHS;

. ) ] ~(B+C B-C /A A
SmB+SmC—SmA:[25m( > )cos( > )]—Zsm(i)cos(z)

for angles of a triangle, A, B, C,

i (159) =m0 )2
(1) n(o0-1) (2
SinB + Sinc — sina = 2¢0s (4) s (£ ) ~ 25 (%) cos (2
2o @) (159) e (159
o(2) G )
- s B EJon(§

10(a)

10sin®x + 10sinxcosx = cos*x + 2
Dividing throughout by cos?x gives;
10tan®x + 10tanx = 1 + 2sec?x
10tan?x + 10tanx = 1 + 2(1 + tan?x)
8tan’x + 10tanx —3 = 0
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—10+/102 -4 x8x(-3) —-10+14

t =
anx 2% 8 16
, 10— 14
either, tanx = BT —1.5, x =123.69° -56.31°
—-10+ 14
or,tanx = e - 0.25, x = 14.04°165.96°

(b)

Sin160cos20 — cos60sinl126
cos40cos20 + sin60sin86

%(sin189 + sin146) — %(sin189 + sin60)

%(cos69 + c0s20) + %(605149 — cos26)

_ sin146 — sin60 _ 2c0s100sin46 _ sin46 — tanad
"~ cos60 + cos140  2cos100cosd®  cos4O an

(c)

2sin360 =1, sin360 =0.5
360 =309,150°,390°,510°,750°,870°
6 =10°50°130°170°250°,290°
For the hence part,
8x3—6x+1=0 let,x = sinb
8sin®0 — 6sinf+1 =0
6sinf — 8sin36 = 1
2(3sinf — 4sin30) = 1
2sin360 =1
6 =10°50°, 170°, 250°, 290°

X = sinf

x; = sin10% = sin170° = 0.1736
x, = sin50° = sin130° = 0.7660
x5 = sin250° = sin290° = —0.9397
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(d) From sine rule, a = 2RSinA, b = 2RsinB, C = 2RsinC
from LHS,
a’—b* (2RSinA)? — (2RSinB)? _ Sin*A — Sin*B
cz (2RsinC)? B Sin?C
(sinA — sinB)(sinA + sinB)
sin?C
A+B\ . (A—B . (A+B A—B
_ 2COS( 5 )sm( 5 )x ZSm( > )cos( 5 )
sin?(A+ B)
. (A+B A+ B . (A—B A+ B
ZSm( > )cos( > )><25m( > )cos( 5 )
sin’(A+ B)
_ Sin(A+ B) Xsin(A—B) _sin(A—B)
B sin?(A+ B) ~ sin(4A + B)
11(a) from LHS; 1+ sec20 =1 + L _ 1o 2t
1-t2 1-t2 1-t2  t
2t 1
= X — = tan26cotH
1—-t%2 t
(b)(i) _sinx — 2sin2x + sin3x _ 2sin2xcosx — 2sin2x _ 2sin2x(cosx — 1)
Y= sinx + 2sin2x + sin3x  2sin2xcosx + 2sin2x  2sin2x(cosx + 1)
.o (X . o (X
s (@)1 o)
cosx+1 2 (X _ 2 (X 2
(ZCOS (2) 1) +1 2cos (2)
X
. 2 (1) —
Sy +tan (2)—0
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(ii)

For tan®15°, g =15% x=30°

cosx—l_cos30°—1_§—1_\/§—2_(\/§—2)(\/§—2)

V342 (V3+2)(V3-2)

y:cosx+1_cos300+1_ﬁ

2

3-4V3+4 7-43

- 3—-4
. tan?15% = —7 + 44/3

+1

=—7 +4/3

(iii)

2y + sec? (g) =0

—2tan? (;) + (1 + tan? (;)) =0

—tan? (;) +1=0

tan® (;) =1

X
tan(E) = +1

X

EZ 459 13592252 3159

x =90°270°

12(a)

6
CosO =1 — 2sin? (E)

0 1— cosb
sin-=+4 [————
2 2

6 1°
since 5= 292 > is in the fourth quadrant in which the sine ratio

is negative

_ 29210 1—cosf
sin - == |—
2 2

COMPILED BY MR MUGERWA FRED 0778081136 / 0700863565 Page 24 of 40



1° j1—cos[(6x900)+450] _ |1—[~cos45°]

1
B vz 2+\f
= - |5¥= /
- Sin (292— ) _ 2+

N

(b)(i)

p? + q? = 4(cos?2x + sin?2x) + 12(cos2xcosdx + sin2xsindx) +

P = 2cos2x + 3cos4x

p? = 4cos?2x + 12cos2xcos4x + 9cos?4x
q = 2sin2x + 3sindx

q* = 4sin?2x + 12sin2xsindx + 9sin?4x

9(cos?4x + sin?4x)
p?+q*=4+9+12cos(4x—2x)
p?+ q* =13+ 12cos2x
the greatest value of p* + q* =13+ 12 =25
the least valueof p* + q* =13 -12=1

(ii)

p*+qg*=19
13+ 12cos2x =19

5 1
cos x—2

1
2x =cos™?! (E) = 60°,300°,420°, 660°

x = 30°
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(iii) pq = (2cos2x + 3cos4x)(2sin2x + 3sin4x)
pq = 4sin2xcos2x + 6c¢cos2xsin4dx + 6cos4dxsin2x + 9cos4xsindx
9
pq = 2sindx + 6 sin(4x + 2x) + Esin8x
. . 9 .
for x = 30°, pq = 2sin(120°) + 6sin(180%) + Esm2400
_23 9 V3 _43-9V3_-53
Pa= 2" 2 4 4
13(a) B3X—YV+Z=2 i e (D)
X— 5y4+2z2=6.. ... ....(ii)
2 % (i) — (ii)

6x—2y+2z=4
(=)x+5y+2z=6

Ty—2
Sx—7y=-2, x= R (iii)
5(i) + (ii)gives;
15x — 5y + 5z =10
(=) x—5y+2z=6
16x4+72=16, x =0 '
x+7z=16, x = 16 . (iv)
. . ) ) 7y—=2 16—7z
the cartesian equationof theline Ais x = T
(b)() L 3
Direction vector,d = | —1
1
1
Position vector=| 1
0
Cartesian equation of the line B is xT_l = y__—11 =z
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(ii)

7y-2 _ 16-7z

For line A, x =

5 16
_7y—-2 7z-16
75 T 16
1
5 ) 7
direction vectord, =| 7 |=-| 5
-6 | "\_16

7

3
for line B, directional vector dg = (—1)
1

7 3
d, dz=[ 5 ) 1]|=21-5-16=0
16/ \ 1

0 =90°

(c)

3AB = 2AC

G-
(-
(1)
60

« C(—4,8,—6)

14(a)

OP=2a-5b, 0Q=5a—-b OR=1la+7b

PQ=0Q—-0P=(Ba—-—b)—(2a—5b)=3a+4b
QR =0R—-00Q = (11a+7b) — (5a— b) = 6a+ 8b=2(3a + 4b)

Since @ = ZQ—R) and they share a common point P, then P, Q, and R af
collinear.
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PQ:QR =1:2

(b) p(1,—2,3),

L T =2i—3j+k+tQi+j—2k)

2+ 2t
F<—3+t>
1-12t
o 2+ 2t 1 1+ 2t
PF=OF—OP=<—3+t>—<—2>=<—1+t>
1-12t 3 —2 =12t

. 1+2t\ /2
PF.d =o, —1+4t |.{1])=0 2+4t—1+t+4+4t=0

v (79 [5)

PF:(:;_*;t)zi 6) 17| 5

\e2)) \5Y
GGy

. /43 ,
|PF| = ?=3.7859 units

(c) L J ok .1-33] |1 3 1 -3
Normalvector,n=|1 -3 3 =l|_32 —]|_12|'|'k|_1_3
-1 -3 2

=i(-6+9)—j(2+3)+k(-3-3)=3i—5j— 6k
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rn=na

DE)-C)6)

3x—5y—6z=3+15-12
3x—5y—6z=6

15(a)

6 1
ibea a A<7)+3(2> a 61+ 3
ocC =2~ “,<4>=M (/1+3)<4> =<7/1+6>,
A+3 5 A+3 5 81+9
A+3)a=61+3,...(1)
A+ 3)4 =71+6.... (ii)
(14+3)5=81409....(iii)

(b)

31=6, A=2,a=3 “A=2 a=3.
From the Cartesian equation of the line,
. 1 2
Position vector, OA = | —4 |, directional vector,d =| — 3
-1 -1

The pointon the planeis B(2,3,-1)

L 2 1 1
AB=0B—-0A=| 3 |—-|—-4]|=|7
-1 -1 0

Normal vect —Exd—i ;IB—'|7O '|10+k|17
ormal vector,n = —2 7 _1—1_3_1 Ty 4 2-3

=i(-=7-0)—j(-1—0)+k(-3—14)=—7i+j— 17k

The equation of the planeis given by r.n =n.a

X -7 -7 2

(y). 1 = 1 3

A -17 —17/ \—1
—7x+y—17z=-14+3 + 17

—7x+y—17z=6
SIx—y+17z= -6
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(c)

€= (—23) dz = (g)

For the lines L, and L, to be perpendicular,

(2)()=o-o=t

For the point of intersection;L, = L,

(5230 (55%)

20=3u =1 e (D)
3A+2u=8........ (ii)
Equation 3(i)-2(ii) gives;
61 —6u=3

(—)6A+ 4u = 16

—-13u=-13, u=1

N B 3+(3><1))_ 6
Position vector= (_3 +@2x1)" (_1)

16(a)

6x—y+2z—-14 |

ey b

(6x4)—(3)+(2x5)—14
Va1

Perpendicular distance, d =

17
= —— = 2.6550 units
V41

(b)

P(4,3,5)

11+ 10¢
F| —2-2t
—5—11¢t

. /11+10t 4 7+ 10t
PF=0F—0P=| -2-2t | —(3])=| -5-2t

—5—-11¢ 5 —10—-11¢

)
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— 7+ 10¢ 10
PF.d = o, —5-2t |.{ -2 |=0,
~-10— 11t/ \-11

70+ 100t +10+4¢t+ 110+ 121t =0

225t =-190, t=

11+ 10t> /11 ¥ 10(;_?)

thefootF=(—2—2t = | —2—2(_38)\|
NS

The coordinates of the footis F F (E,_—M,g )

9 " 45 ° 45

(c)

Let the angle required be 6;

(3o}

n.d = |n||d|sind

1 3
(—2>.<4>=\/9+16+144\/1+4+1 siné
1 12

3-8+ 12 =+196V6sin0, 7 = 13/6sind

7
g = sin™t <—) =12.7°
13v6
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(d)

Si(2, 1) R5.2)

P, 2) Q4. 1)

Pi=(4)-(5)=0) E=()-()=0)

Ps=(1)-(5)=G) ®=()-(%)=06)

PG| =32 +12 =10, [PS|=/32+12= 10,
PS.PS = (f).(§)=3+3 -6

Since ﬁj 27 SR,PS 7/ ﬁ |PQ| = |PS| and PS.PS # 0 it implies that the

Quadprilateral is a rhombus

17(a)

Let the variable point be P(x, y);

A_P>:ﬁ3)=2:3
3AP = 2PB

3\/(x—2)2+(y—4)2=\/(x+5)2+(y—3)2
9(x> —4x+4+y>—8y+16)=4(x>+10x+ 25+ y> — 6y +9)
9x2 — 36x + 9y% — 72y + 180 = 4x2 + 40x + 4y% — 24y + 136
5x%+5y2—76x—48y+44 =10

Radius = \/(_T%)Z + (18)2 — 45—4 = /314.4 units

5

The locus is a circle with centre (%6, %‘8) and radius= v314.4 units

(b)

Let the variable point be P(x, y);

E:P—B)=3:2
2AP = 3PB
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2/(x+2)2+ (y—0)2=3/(x—8)2+ (y — 6)2
4(x>+4x+4+y?)=9(x*— 16x+64+y>— 12y + 36)
4x% +16x + 16+ 4y? = 9x? — 144x + 9y? — 108y + 900
5x% 4+ 5y% —160x—108y+ 884 =0
Since x* and y? have the same coef ficients and the rest of the terms

are linear,then the locus is a circle.

(c)

V-axis x=2
4 M@,w;l_<
A5 )
XS
AP = 2MP

J&x =52+ (y-3)2 =2/(x-2)?

(x> —10x+25)+ (y2—6y+9) =4(x* —4x+ 4)
(x> —10x+25)+ (y*—6y+9) =4x*—16x+ 16
y2—6y—3x*+6x+18=0
3x2—y?2—6x+6y—18=0

(d)

A y=11-x B

At pointA; 3(11—x) =x—3
33—3x=x-—3, 4x = 36, x=9
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y=11-9=2, A(9,2)
AtpointB; 11—x=x-1, 2x=12, x=6
y=11-6=5 B(6,5)

At pointC; 3(x—1) =x—-3,3x—3=x—-3, 2x=0, x=0

y=0-1=-1 ¢(0,-1)
Centroid= (9+:+0,2+:_1) = (5,2)

18(a)

Centre= Midpointof AB = (1+(—2) 3:5)

2

= (—-0.54)

Radius =

lengthof AB_\[(=2—1)2+(5—3)* 13

2 2

The required equation of the circle is given by;

(x+05)?2+(y—4)°= <§>

13
x2+x+0.25+y2—8y+16=7

4x* +4x+1+4y?>—32y+64=13
4x% +4y?+4x—32y+52=0

2

units

(b)(i)

For 8x — 15y =120;whenx = 0,0 — 15y =120, y =8
wheny=0, 8x—0=120, x=15

y-axis

E

8

8x — 15y = 120

»
L
& P K-axi
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Length AC, r =

8r—15r—120| _ |—7r—120| _ |—(7r+120)| _ (7r+120)
17 17

J8z+(=15)2| 17
17r =7r + 120, 10r =120, r=12
The centre is (12,12),Radius = 12 units

The required equation of the circle is given by;
(x—12)2+ (y —12)2 =122
x? —24x+ 144+ y2 — 24y + 144 = 144
x? +y?—24x—24y+144=0

(ii)

The circle touches the x-axis at a point(12,0)

(c)

x2+y2+2gx+2fy+c=0

Considering tangenty =0, x? +2gx+ ¢ =0
For tangency; b> —4ac=0, (29)’—4x1xc=0

4g°—4¢c=0, c=g%. (D)
Considering tangent, x =0, y>+ 2fy+¢=0
For tangency, b> —4ac=0, (2f)?—4x1xc=0

4f2 —4¢c=0, c=f2. .. (i)
Combining equations (i) and (ii) gives;

2

C=g2=f

19(a)

x? +y?—4x—3y =36
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Comparing with the general equations of the circle; x? + y?2gx + 2fy
c=0.2g=—-4,9g=-2, 2f =-3,9g=-1.5 ¢ =-36

radius,r = \/g® + f2 — c = V4 + 2.25+ 36 = V42.25 = 6.5 units
Length of each diagonal, | = 2r = 2 X 6.5 = 13 units

2

By Pythagoras theorem, [? = s? + 52, [? = 252,52 =l;

2
Area of a square= s? = l; = %x 13% = 84.5cm?

(b)

A2, -6)
B
1 2 _
3y—x+2=0, y=§x—§, ~ gradient of AB = —3
Yro_ 3 +6=—3x+6 3
= =, = —5X , = —5X
X —2 y y
! 2 3 2=-9 10x =2 2.1
3X¥—3=73% X = —9x, X=2, x=1;=¢

1.3 -3(1 —3)
Y= 5- 5’ "P\55
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(c)

49 —3f +4

—_—

4g —3f + 4
BE = _4g9-3f

5

42 + (—3)2
AC=(g—9)%+(F-02=f

But,ﬁzﬁ
4g—-3f +4
9=y ag-3rta=sy
49g—8f+4=0.........(0)
Also, centre (g, f) lieon thelinex —y—1=10
g—f—1=0..........(i0)

Equation (i)-4x(ii) gives
4g—-8f+4=0
(5)g—-f—-1=0
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—4f+8=0, f=2
from equation (ii),g =2=1=3
The equation of the circle is given by; (x —3)? + (y — 2)? = 22
x2—6x+9+y:i—4y+4=4
x2+y2—6x—4y+9=0

(d)

D C(5,4)

A =3, ) B

—3-5
Midpoint of AC, M (_3+5 _4;4) = (1,0

2 )

Gradient ofTC = 1, gradient of BD = —1

The equation of line BD is given by; g =-1, y=—x+1
The equation of line BC is given by; % =2, y=2x—6

At pointB, —x+1 =2x—6, ng

rorx =2, y= 3413, 0(23)
Tix =4y
Midpoint of AC= (37’3T> = (1,0)
_ _1
§+x—2, x—g
— 4
EREAR

7 —4 14
the coordinates of Band D are B (5, ?) and D (5’ §)

AC=0C—-0A= (Z)— (:i) - (g)
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W =

MB=0B—0M—%( 74)—

/N

N 1,4
0)=3(4)
Area = |AC||MB| = \/82+82><—,/4—2 ?4

1
= 213333 = 21§sq. units

20(a)

y?—4y=4x
(y—2)2—4=4x
(y—2)* = 4(x+1)
This is the form Y? = 4aX, Hence it is a parabola.
Y=y-2, X=x+1, 4a = 4,hencea =1
Vertexis (—1,2)
Focus,(x,y) = (0,2)

the directrix is the line x = —2

B(i)

d(y?) d(4x)
dx  dx
dy dy 2

2 4, —=-
ydx dx vy

y? = 4x,

At the point T(t?%,2t), x = t%,y = 2t

y—2t 1
gradient of the tangent is given by, =7

t2

1
y—2t=?(x—t2), y=2x+t

(ii)

Gradient of line L= —1 +% = —t

The equation of the line L is given by;z—:z = —t,

y=—-xt(x—1), y=—-xt+t

(iii)

At point of intersection, %x +t=—xt+t
1
Zx=—xt, x(1+t2)=0, x=0
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whenx=0,y=—xt+t=0+t=t
The point of intersection is X(0,t)

(c) X(0,0t), P(x,y), T(t?2t)
|XP| = |PT]|
JO =2+ (x—0)2=/(y—2t)2+ (x — t2)?

VY2 =2ty +t2+x2 =./y2 — 4ty + 4t2 + x2 — 2xt? + t*

y% =2ty +t? +x? =y% —4ty+ 4t* + x* — 2xt? + t*
0 =—2ty+3t? —2xt* + t*
t* +3t2 — 2ty —2xt> =0
t* +3t2 = 2t(xt+y) =0
St3+3t—2(xt+y)=0

(d) — —
da= 6 =
a , a

Equation of the tangentis y = mx +%
At (10,-8); —-8= 10m + ——
2m

20m*+16m+3=0

_ —16+£ V162 -4 x20x3  -16+4

m= 2 % 20 40
_ -16—-4 -1 —-16+4 -3
either m = = , or m= =
40 2 40 10

The tangents are; y = %lx —3,andy = I—jx —5

***END***
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