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SECTION A
(MODULE 1)
Question 1
(a)
1 mark 1 mark 1 mark
P q i pP-q —pPVvq
T T F T T
T F F F F
F T T T T
F F T T T

T=true F="false
[1 may be used for T and 0 for F]

[3 marks]

(i1) p - qand ~p v q are logically equivalent since columns 4 and 5 are identical.

i) p (P—ad=p (~p 0

=(p ~p) (p p)... distribute over

=f (p ~q)

=(p 9

Specific objectives: (A) 2, 4

(b) (1) x+y=x+ty—1 VxyinR
x,y R x+y eR (sum of 2 real numbers)
x +y — 1 e R (difference of 2 real numbers)
x yelkR
is closed in real numbers

(i) xxy=x+y—-l=y+x-I1 (addition is commutative)
Y xx

« 1S commutative in R

[2 marks]

(1 mark)

(1 mark)
(1 mark)

[3 marks]

(1 mark)

(1 mark)
(1 mark)

[3 marks]
(1 mark)
(1 mark)

[2 marks]



3
by (Gi) (x y) z=@+y—1) zforx,y,zeR

=x+y—-1)+z-1
=x+y+z-1-1

=x+y+z—2 [2 marks]

x (y 2)=x (y+z—1)

=x+(@y+z-1)-1
x+y+z—2 [1 mark]
(x y) z=x (y 2z)forallx,y,zeR
is associative in R [1 mark]
Specific Objectives (B) 2.
i) p=—o (a2 +4) =2 1 mark
© ()y=mm Ya2+4)=2x (1 mark)
yx? —2x+4y =0
For x real, (—2)? —4y(4y) =0 (1 mark)
4*-1<0 (1 mark)
2y-1H2y+1H=0 (1 mark)
—% sy=s % (1 mark)
[5 marks]
(i1) x| <2 -2=x<2
8.5
2 -1 )(2
-8.5

[3 marks]

Specific Objectives (C) 5; (F) 2.

Total 25 marks



Question 2

(a) Let £(x)=2x"+ px’ +qx+2
i f(-1)=0=>-2+p—qg+2=0=>p=¢q
f(l]=0:>l+£+i+2=0:>p+2q=—9
2 4 4 2

=>p=g=-3

(i) f(x)=Cx-D(x+1)(x—k)
=2x" + px” gx+2

=>k=2
=> the remaining root is 2

Alternatively

(a) Let d be the third root of f (x) =0

()  Then-l1xixd=-2 %=1 4=2
2 2 2

1
d=2 —1+§+2=— p=-3

I NI

And->-2+1=% g=-3

2
(i1))  Let P, be the statement Zl (6r+5)=n@Bn+38)
r=1

Forn=1,LH.S.of P;,is6+5=11 and R.H.S. of P,
=13 +8)
=11

So P,is true forn =1

Assume that P, is true forn =k, i.e
11 + 17 + ...+ (6k + 5) = k(3k + 8)

Then, we need to prove P, is true forn =k + 1
k+1

Now D (6r+5)=11 + 17 + .. + (6k + 5) + [6(k + 1) + 5]

r=1
= k(3k + 8) + [6(k + 1) + 5]
=3k?+ 8k +6k+6+5
=3k + 14k + 11
=@Bk+11) (k+1)
=k+1D)[3(k+1)+8]

Thus, if P, is true when n = £, it is also true with n = (k + 1);

ie. Y (6r+5=n(3n+8) VneN
r=1

(1 mark)
(2 mark)

(1 mark)

(1 mark)

(1 mark)

[3 marks]

[4 marks]

(1 mark)
(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
(1 mark)
(1 mark)
(1 mark)
(1 mark)

[10 marks]



© e+ 2% =3 e+ =3

eZX
(eZX)Z — 3e2x +2=0
e*-2)(e*-1)=0
e* =2o0re?*=1
2x=In20r2x=0

1
x = Eln20rx=0

Alternatively Let y = e2*, giving y2 — 3y + 2 = O etc.

Specific Objectives (B) 5; (D) 4,7; (G) 1, 2

(1 mark)

(1 mark)
(2 mark)
(2 mark)

(2 mark)
[8 marks]

Total 25 marks
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SECTION B
(MODULE 2)
Question 3
(@) ) LHS = sin 36 +sin 4
cos38+cosf

5 Sm(39+ ajcos[(w_e)j
_ 2 2

N [39+9)) (30—9)
2 cos cos| ———
2 2

sin 26
cos26
tan 260

(i1) 2 sin (36+0j cos (39_0

J+sin29=0

= 2sin260 cos@ +sin20 =0

= sin20 (2 cos@+1)=0

RY/4

= sin26=0, thatis 8 =0, %,7[, > or

cos@ = _—l,thatis 0= 2—”,4—”
2 33

®) @) r=4J(6*+82)=10, x=tan 'IGJ =36.9°

. £(8)=10cos(8—-36.9°)

10
10 +10cos(8 —36.9%)

(i) g(0)=

( 1 mark)

(1 mark)

(1 mark)

(1 mark)

[4 marks]

(1 mark)

(1 mark)
(1 mark)

(3 marks)

(1 mark)

[7 marks]

(2 marks)
(1 mark)

[3 marks]
(1 mark)

Minimum value of g (@) occurs when denominator has maximum value i.e.

cos (0 —369)=1.

10 1
=— occurs
10+10 2

(when €—-36.9=0), when 6 =36.9.

Min g(6) =

(1 mark)

(2 marks)

[4 marks]



(¢) () BC=2j—2kandBA =2i-2k [2 marks]
(i) nBC=(@{+j+k).(2j—2k)=0+2—-2=0 (1 mark)
nBA=(i+j+Kk).Qi—-2k)=2+0-2=0 (1 mark)

So n is perpendicular to the plane through A, B and C.

[2 marks]

(ii1) Letr = xi + yi + zkwithr.n=d (1 mark)
represent the plane through A, B and C.

Atthe point4,r=2isor.n =d (1 mark)

@i).(i+j+k)=d d=2
Hence the Cartesian equation of the plane is (xi + yi+ zK).(i+j+K) =2 (1 mark)
x+y+z=2
[3 marks]
[Total 25 marks]|

Specific Objectives: (A) 3,5,7,9, 10; (C) 7, 10



Question 4
@ @O

(i)

L:x+2y=7isatangent to x? + y? —4x = 0if x + 2y = 7 if L touches the circle

at 2 coincident points
Now,x =7—2y

(7—2y)2—4(7—2y)+y2—1=0
y2—4y+4=0

y-2?=0

y = 2(twice)

wheny =2, x =3

So L touches the circle at (3,2)

b)

a) Let O = point diametrically opposite to (3, 2).
The centre of C is (2,0)
3+x

SO

and, ——=0,y=-"2
Q = (17_2)
-1
Tangent Mat Q: y +2 = T(X_l)

2y+x+3=0

The equation of the diameterisx + 2y = 2 + 0 =2
This meets C where
(2-2y)2 +y2 —4(2-2y)—1=0
4—y+4y*+y*—8+y—1=0
5y2=5=0
y ==*1

Coordinates of points of intersection are (1, 0), (-1, 4)

(1 mark)
(1 mark)

(1 mark)
(1 mark)
(1 mark)
(1 mark)
(1 mark)
(1 mark)

[8 marks]

(1 mark)

(1 mark)

(2 marks)
(1 mark)

[5 marks]

(1 mark)

(1 mark)
(1 mark)

(1 mark)

(2 marks)

[6 marks]



(b) x(1+f) = ¢ y(1+0) = ¢

=

Specific Objectives: (B) 1, 2, 3, 4

yi+n _2*
x(1+1¢) t

L=y

X

A

Y
x

X =

1+
Yy
x+y

X =

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(2 marks)

[6 marks]

Total 25 marks



SECTION C
(MODULE 3)

Question 5

@ lim h _ lim h(Jx+h +/x)

(b)

10

B0 fexh—vx o (Jveh V%) [Jxrh+45)

lim h Gx+h+ \/;)

h—0  (x+h)-x
lim h(x+h+x)

h—0 h

N Erio (\/m “/;)

Jx ++/x
2x

f11 (x) =18x+4
f'(x)=9x" +4x +c
f(x)=3x" +2x> +cx+d
Now f(2)=14 32+2c+d=14
2c+d=-18.... (i)
f(3)="74 9 +3c+d=74

3¢ +d=-25 ....(ii)

From (i) + (i1), c=-7
d=-4
So £(4)=3(4")+2(4*)-7(4) -4
=192+32-32
=192

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
(1 mark)

[6 marks]

(1 mark)

(2 marks)

(1 mark)

(1 mark)
(1 mark)
(1 mark)

(1 mark)

[8 marks]
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© 0 y:1+ x2
dy _ (1+x7)1-x(2x)
d.x B (1+x2)2

——

e

N
1+x%)?  (1+x%)?

2
__ b x
1+x%)? (1+x2j

__ 1
(l+x2)2 y

(11) d2y _ (1 +x2)2(_2x) _(1 _x2)2(1 4 xz)(zx)
d® 1+ %)
:(1+x2)(2x) [—(1+x%) =2 +2x"]

(1+x2)4
(-3
(1+x%)?

Specific Objectives: (A) 3,4,5,6; (B)8,9,16,(C) 1,2,3,5,9

(2 marks)

(1 mark)

(1 mark)

(1 mark)

[5 marks]

(3 marks)

(2 marks)

(1 mark)

[6 marks]

Total 25 marks
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Question 6
(a) (1) Finding the equation of the tangent PQ.
a) % =3x’ (1 mark)
(d_yj =3(3)° =27 (1 mark)
d‘x x=3

Equation of tangent:
y—=27=27(x-3) (1 mark)
y=27x-54 (1 mark)
[4 marks]
b) Q has coordinates (2, 0) (1 mark)
[1 mark]

3 1
(i) ) Area= | Y= (3-2)27) (2 marks)
3
= lx4 2z (2 marks)
4 2
0
8127
4 2

~ 27 inits® (1 mark)
[5 marks]

3
Required Volume = .[ VY *dx — Volume of the cone with radius 27 units and height

1 unit. (1 mark)
3 1
= 72'.[0 x°dx — E”(27)2 (1 mark)
7B
= 7[% —%72'(36)
0 (1 mark)
)1
=7x|—|-—7(3
2 )4
=§(37 ~73%)) (1 mark)
= %(2 X 35) units’ (1 mark)

[5 marks]
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: dy 2
b — =3x"-8x+5
b O 4 x 8

y=x -4’ +5x+C
substituting; y=3 atx =0
C=3
_3 2
y=x —4x"+5x+3

(ii) Yoo 3 gets5=0
dx
Bx=35)(x-1)=0
x=§;1
3
131
:_’5
Y

co-ordinates are (é,ﬂ} (1,5
327

2

LI S

X

dz_y >0 [5_ &J

s, 3727 )
d2y
<0 155 min

(dlezl (4,5)

Specific Objective(s): (B) 11, 13, 14, 15, 16, 17;
(©) 8 (1), (i)

END OF TEST

(1 mark)

(1 mark)
(1 mark)

[3 marks]
(1 mark)
(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

[7 marks]

Total 25 marks



