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1 Assumption: if n* + 1 is even then 7 can be even.
Let n = 2k where k is an integer.
Then (2k)* +1 =4k*+1
But 447 is even, and so 44> + 1 must be odd.
This contradicts our assumption, and so if n*> + 1 is even then n must be odd.

2 a X+4xp+y°+1=0 (€3]

2x+4y+4xd—y+2yd—y=0
dx dx

2(2x+y)%=—2(x+2y)

dy _ x+2y
dx 2x+y
. . dy
b When the gradient is parallel to the x-axis ™ =0
—x+2y=O:>y=—lx
2x+y

Substituting into (1) gives:

, 1 1Y
X +4x| —=x |+|—=x | +1=0
2 2

x? = 2x? +%x2 +1=0

—ix2+1=0
4
-3x*+4=0
=2
3
2
x=t—
3
2 1
When x=—, y=—+
3 Y 3
2 1
When x=——, y=—
377 B
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3 a y=xe™

Y _ e e
dx

At the turning point % =0

e’ +2xe* =0
e (1+ 2x)=0

1
X=—-—
2
When x=——
2
1 o)
=——¢
Y Ty
_
2e

Therefore the turning point has coordinates (—% _ZLJ
e

b
b V:nj.yzdx where y = xe**

2
_[xze4x dx is of the formj.uﬁdx:uv—fvd—udx
1 dx dx

dv
4

Ixze4x dx = %x2e4x —%J‘xe“x dx

.[xe“" dx is of the form.fu%dxzuv—jv%dx

1
with u:x:d—uzl and Qze“ = y=—c"
dx dx 4
J’xzeztxdx:lxzeztx_l lxeztx_lj‘eztxdx
4 2\ 4 4
:lxze4x_lxe4x+lj'e4xdx
4 8 8
= lxze“ —lxe“ +ie4“ (+¢)
4 8 32

with u:x2:>d—u:2x and—:e4’“:>v:le4"
dx dx
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Therefore:
2 (1 1 1 ?
nsze4xdx=n —xze4"——xe4x+—e4x}
1 —4 8 1
8 8 I PR 4
=q|| e’ ——xe"+—¢" |-| e ——e"+—e
4 32
B O
32 32
:—e4n(5e4—1)

4 a y=cos2t

=cos’t—sin’t
= cos’ t—(l —cos’ t)
=2cos’t—1
Since x =cost
y=2x"-1

Domain: 0 <t <2n
Range: -1 <y <1

=4cost
Alternative method:

%:_%inzt =—4sintcost

— =-—sint
dr

dy dy /dx _—4sintcost _

= = - =4cost
dx dt/ dt —sint

d When ¢ =0, gradient of tangent=4,x=1and y=1

Therefore the equation of the tangent is:
y—-1=4 (x - 1)
y=4x-3

1
f(x) - (1_3x)2

f(x)=(1 —3)5)_2

(130 =1(2)(30)« ), IO

3!
=1+6x+27x> +108x°

(=3x)
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1
(1-3x)

Therefore:
L1
097y (1-3(0.01))
=1+6(0.01)+27(0.01)° +108(0.01)

=1.062808

=14+6x+27x*+108x°

7=

5b

3

6 a ﬂz_zo(H—S)
de
H

In|H -5 =20t +¢

When ¢ = 0, H = 40, therefore:
c=1In35

In|H —5|=-20¢+1n35

35
H=5+35¢""

b ﬂ:—20(H—5)
dr

= —20(5 +35¢2" —5)

=—-700e*""
When = 0.5
ﬂ =-700e"°
dr

=-0.31779...
=0.0318 (3 s.f)

¢ 5

7 a A, 1,3)and B(5, =2, 1)

5 2 3

2 |-|1|=|-3

1 3 -2
2 3
r=|1|+¢ -3
3 -2
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7 b If(—4,7,7) lies on [ then:

2 3 -4
1|+t =3 |=| 7
3 -2 7

2+3t=—4=>t=-2
1-3t=7=>t=-2
3-2t=7=>t=-2
Therefore (—4, 7, 7) lies on /.

7 ¢ cosé ab
[a[[b]
3)(1
-3 | 0}
B -2/)10
V3 (3] +(2) <P
3
V22
6=50.23...
=50.2° (3 s.f)
d AC=34B
3
34B = 3| -3
-2
9
=|-9
-6
Since A has coordinates (2, 1, 3) therefore the possible coordinates of C are:
2 9 11 2 9 -7
L|+|-9|=|-8|and |1 |-|-9|=]|10
3 -6 -3 3 -6 9
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8 x=t!=dx=2tds

1
:2nj(t 2t2+t3)dt
0
= n[ltz—zt3+lt4
2 3 4
_opLo2. 1
2 3 4
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