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Marks allocated are indicated by a number in square brackets, for example, [1] indicates that the line is
worth one mark.

Question 1a
f (x) = 3 cos(3x) &GV [2]

[1 mark for an application of chain rule]

Question 1b
f (x) = 2 cos(2x) &* + 3sin(2x) 3* [1]

£ (2) = —2e2 11

2

Question 2
1
f;dx = log,|x| + c[1]

log,3+ ¢ =10
c=10-1log,3
Therefore the antiderivative is log, (g) + 10 [1]

Question 3a
x = log, —(y;S) + 5[1]

y= 2209+ 3= f71(x) [1]
Where x € [—m, ] [1]

Question 3b
9(F() = 2e(8T55) 4 3

x=3

= 2¢e(l2e(77) 4 3
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Question 4
First deduce that the transformations necessary are (x,y) — (2 - %,ny) (1]
xX_T x
Now we have [2 4] :A[ ]+ b
Ty Yy
_r
4

Hence A[;] = [gny

]— bandsob = [_%] [1]
0

Then A [;] = [Ey] andso A = L_;) 0] 1]
T

Question 5

3x + 3w =tan~? (i

ﬁ) + nm, wheren € Z [1]

i[4
3x+3m=—+nm

_(A+en)m

+
X+ 1 18

X = (en—-17)m [
18

1]

17m 11w 5t m 7m 13w

x=-2F -2 1]

18 18 18’18’18’ 18

Question 6a
Let u' be the mean of aX, and ¢’ be the standard deviation of aX

u' = pua = 27.2a by the properties of the normal distribution.
Var(aX) = a? Var(X) = a? x 27.2% = (¢')?
~ a' = 27.2a [1 for giving the correct expressions for the mean and standard deviation for aX]

As Pr(aX > 108.8) = 0.025, 108.8 must be 2 standard deviations away from the mean. [1]

108.8—pu’
Therefore, ——% = 2

0"

108.8 —27.2a _
27.2a B

108 — 27.2a = 54.4a

108.8 = 81.6a

1088 4
816 3[ ]

Question 6b

0-27.2 _ b-27.2a
272 27.2a

[1]
—272a=b-272a

b=0][1]
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Question 7a
f(x) = 0forall x [1]

= lim —e(%)]o

t—>oo

= lim (—e(_?t) + eo)

=1[1]

Question 7b

f:%e (_T) dx

PrX<6|X<30)= (1]

=X

f; B%e (T) dx

Question 8a
E(X)=0[1]

Question 8b
E(X?) =1.2[1]

Question 8c
Var(X) = E(X?) — (E(X))* = 1.2 - 0 = 1.2

Var(2X) = 4 Var(X) = 4.8 [1]

Question 9a
fx) =2x
f3=61[1

Hence the tangent is given by:
y=6x—-3)+f(3)
y=6x—18+5

y =6x —13[1]

Question 9b
£(3.02) = f(3+0.02) [1]

F(3+0.02) ~ £(3) + 0.02f'(3)

=540.02x6=5.12[1]
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Question 10a

ds ds dr
= aall
ds

— 8m‘and%= 3 x 108 [1]

dr

§=8nrx3x108 = 2471 x 108 [1]

Question 10b
% = 24mr x 108 = 10 [1]

1011
r=S,-m [1]

Question 10c

10
The ratio is given by igg“;
_ 4m(100)?
T 4m(1012)2
1
= 1]
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