CAPE -2015

Pure Math Unit 1 — Paper 02

Solutions
Qu Details CK | AK Tot
1@ () |[~p—>~q ~q—>~p
@ Tplal~p[~alp>a[~a—>~p
T|T|F F T T
T|F|F |T F F
FIT|T F T T
FIF|T T T T

(iii)

t 1

Logically equivalent - truth values the same

Note:
p—>qg=~pvVvgand ~q >~ p=~~qV~pPp=qV~p=~pV(q

(b) (i)

(ii)

f5)=0=25p+q=-120and f(})=24=p+q=24
p=-6 q=30

f(x)=(x-5)(x+2)(x-3)

P, = 4(S,)=5""~-5 B istrue P, is true

Assume true for B, = 4(S,) =5"" -5 keN

Rt = 4(Si1) = (5" —5) + 4(5 ) =4x5* "t + 5 -5
= 5x5 1t 5 =gkt g

Since true for B, and B, ,, then true V P, neN

n

Then
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2 (a)

(i)

let (g f)(@)=(g° f)(a)ie of (a) = of (a)
then f (a) = f (a’) since g is one-to-one and a = @’
since f is one-to-one then (g ° f) IS one-to-one

Let ¢ € C since g is onto there exists b € B such that g (b) =c¢
since f is onto there exists a € Asuch that f(a) =D
(gof)@=9f(@=g(b)=c

hence each a € C is the image of some element a € A

then (g o f) is an onto function

(b) (i)

(ii)

3-4(3%)-4(3%) =0 y=3% =4y’ +4y-3=0

1 1 '”@

y=3% =" x=-=

= 0.31546...
2 2 In(3)

y=3%= —g (no solution)

5x—6:x+5:x:1741 6—5x:x+5:x:%

(c) (i)

(ii)

N =301

In (903 - 300)
In5

903=300+5 =t= =3.9777...~ 4 hrs
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3 (a) (i)

€0S (2X + X) = €0S 2X C0S X — sin 2X sin X
= (2 cos? X — 1)cos x — (2 sin x cos x)sin x
=2 ¢0s® X — CoS X — 2(1— cos? x)cos X

=4 cos® x — 3 cos X

—-2sin 4xsin 2x=0=sin4x=0 sin2x=0

n_;r

2
3z 57 3r Trx
T ’ ’ 27[

T T
XZO’_I_! Ty T oy T
4 2 4 2 4

Alternative: from (i)

0

4 cos® 2x — 3 ¢cos 2x = 0 = 4 cos 2x(cos2 2X — 1)

2x = (2n +1)%, 2x = +2nz

3t 57 8r Tx

T T
x=02,2 2%
44" 474 2 4

f (26) = 5sin (26 + 0.2957)

1 1

2<7-f(20)<12 P —
12 7-1(20)

4 (a) (i)

2

C.: (x+3) +(y-2)=120 C,:(x-3)+(y-2)

12x +6=0 x=—1
2

y_4iJ1?

2

=16

A=(0,3) B(5,2) P(x,y) (PA) =2(PB)

(x=0) +(y -3y :22[(x_5)2 +(y_z)1

3x* + 3y? — 40x — 10y + 107 =0

( 20]2 [ 5}2 104
X——| +|y—=| =—
3 3 9

5 (a)

_asin (ax) .
lim———X=a lima=4=>a=4
x—0 ax x—0
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5 (b) £ = lim sin(2(x + h)) - sin(2x) _im 2 cos(2x + h) sin(h)
h—-0 h h—-0 h
= lim 2 cos(2x + h) x lim M = 2 cos(2x)
h—0 h—0 h
(c) (i) 1 1
2 2
o (1+ X )(2) - 2x[2x2x(1+ X ) 2} ) 2(1+ Xz)_ 0y
dx 1+ x° <1+ Xz) (1+ Xz)
dy 1 N Ay
dx 1+ X (1+x?) dx 1+
(ii) 3 1
(1+x*)7(0) -2 §x2x(1+ X2 )?
dy_ 2 d’y 2
- 3 2 3
dx (1+x7) dx (L+x7)
d’y —6X _ 3y
dx? (1 + x?‘)2 (1 + x2) (1 + xz)2
-3y 3y
22 * N
(1+ X ) (1+ X )
6(a)(i) | A:3x-7=9-x x=4,y=5
X+ 3
B:3x-7= x=3,y=2
C:X;3:9—x X=6,y=3
(ii) 4 6 6
Area = I(3x —7)dx + j(9 - x) dx — J.(X ; 3] dx = 4 units?
3 4 3
(b) (i)

y X
Idyzj'(sz+8x—3)dx:>y:x3+4x2—3x—6
-6 0
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(b) (ii) 2 1 176
X +8x-3=0 |Z,-—| (-312)
3 27
2 2
4y >0:>(1,—@j 9V 0= (312)
dx® )1 3 27 )i dx® ), mex
3
(iii) e

::::::
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