Year 2 Pure Mathematics Examination Revision
Health Check N° 1

Answer 1
sin(x + 30) = 2cosx
sinxcos30 + cosxsin30 = 2cosx
V3 . 1
——9NX + — COSX = 2C0SX
2 2
multiply through by 2
V3 SinX + cosx = 4CosX
V3 sinx = 3cosx
snx _ 3 V3
cosx V3 V3
tanx = V3
X = 60°, 240
[ 5marks]
Answer 2
) 1
As (4x + 1) is a factorf (— Z) = 0 by the factor theorem
3 2
4(—i) + a(—i) + 20(—i) +4=0
4 4 4
_i + i - 544=0
16 16
i — i + l
16 16
multiply through by 16
a=1+16
a=17

[ 5marks]



Answer 3
(1) g(x):x3—12x2+50x—7

gx = 3x% — 24X + 50
[ 2marks]

3x% — 24x + 50
[3x% — 24x] + 50
3[x2 - 8x] + 50

(i) g (¥

3[ (x - 4)° - 16] + 50

3(x — 4)% — 48 + 50

3(x—4YP +2

The smallest that x — 4)2 can be is zero.

Even then, 2 is added on

Therefore, the gradienf (x) is always positive

Thereforeg(x) is an increasing functioi
[ 5marks]



Answer 4
(1) WhenT = 0,

390
S= 1+ e4-14x%0
390
1+ é
= 7squirrels
[ 1mark ]
(i)
T (years) 0 1 2 3 4 5 6
S (N° of Squirrels) 7 27 90 214 324 372 385
[ 2marks]
(iii)
[ 2marks]

(iv) Itis true that the equation contains an exponential buittesomes large

the power ot* 14T will be negative; it has exponential decay, not growth
_ 390
AST — oo, 14T 0, and so 1+ o4 1axT — 390

Thus the model predicts a stable, unchanging long term population in the

forest of 390 squirrels.
[ 3marks]



Answer 5

2% 1 3(2" ) -1=0

(27 + —3(22X) ~1=0

multiply through by 2
2(2")2 +3(2)-2=0
Let z = 2%in which case,

27 +32-2=0
(2z-1)(z+2)=0

Either z = % or z=-2

But2® = —2 has no solutions

. 1
so the only solution comes frogf = >

Thatis,x = -1
[ 5marks]
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