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Units 3 and 4 Maths Methods (CAS): Exam 1 The Engage Education Foundation

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

Question 1a
d
== In(x) +1[1]

Question 1b
2 = 2(3x% - 2)(x® — 2x) [1]
Atx =22 =380[]
dx
Question 2
[ cos(—2x + 3)dx = —%sin(—Zx +3)+c[1]

One such antiderivative is —%sin(—Zx +3)+1[1]

Question 3a
The inverse of g(x) can be found by swapping x and y:

x=2e%+1 [1]

x—1

3y —
e =
2

= L%t
y = 3In=—[1]

Question 3b
g9(g7t() = 263@1“%—1) +1 [1]

x—1

=2e¢"7 +1
=x [1]

Question 4a
E(X) = 0.1+ 2(0.25) + 3(0.4) = 1.8 [1]

Question 4b
Pr = 0.25 x 0.25 X 0.25 = i 1]

Question 4c
Pr(3 calls over 2 day span)

= Pr(1 call then 2 calls) + Pr(2 calls then 1 call) + Pr(0 calls then 3 calls) + Pr(3 calls then 0 calls) [1]
=0.1 x025+0.25x0.1+0.25 x 0.4+ 0.4 x 0.25[1]

=0.25[1]
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Question 5a

Graph should contain the following:

e End points are at (—3,0) and (3, 24) [1]
e Axis-intercepts are at (—3,0), (—=1,0) and (0,3) [1]

e Correct shape [1]

Question 5b
(0,—1) 1]

Question 5¢

The mapping is (x,y) = (—x, y) [reflection in y axis] & (—x,y + 2) [translation 2 units up]. This maps to
(x,y).Sox=—xandy=y —2.50y —2=|—-(—x")?—4(—x") - 3|.

Image of y = | —x%2 +4x— 3| +2 [1]
Question 6
sin(Zx— g) = —g[1]
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Question 7
(x=3)(2x-1)\ _
ln( (x+1)2 ) =0[1]

(x—3)2x—1)= (x +1)2

x2—9x+2=0[1]

Reject x = ;— ? since x > 1, so:
=24 Y3 [1]

2 2
Question 8a

Pr(X >161) []

Pr(X > 161|X > 150) = Pr(X >150)

(161-150)

Now P(X > 161) = P(Z > (=22 = P(Z > 1) = P(Z < —1)

and P(x <139) = P(Z < 2D = p(z < -1) = q.

So P(X > 161) = q. Since P(X > 150) = P(Z > 0) = 0.5,

Pr(X>161) _ gq

Pr(X >150) _ 05 291
Question 8b
Pr(X < k) = [} === dx [1]

_ (K 2k +2 _ 1
T8\ 2 )

k2 — 4k — 4 =0 [1]
Reject k = 2 — 2v2since 2 <k < 6
k=24 22 [1]

Question 9a
f'(x) = 2xIn(x) + x [1]

Question 9b

xIn(x) = 227 1]

e _ ef,(x)—x __ e f,(x)_x _[re _ x? ¢ n %218
[z = [[ L9 dx = [FCRD —Hax = [T TL = [t - 2] 1

e?+1

= (1]

R
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Question 10
Area below curve: first we must find x-intercepts.

x3—kx=0
x =0, +Vk [1]

So the area underneath the x-axis for x > 0 is:

Vi
-

X
2 =L

3 _ —_[¥_
(x% — kx)dx = [4 2

Area above the curve: first we must find m, the point of intersection

fx) = g(x)

x3—2kx=0

x=0,ix/ﬁ[1].ASm>0,m=m

To find the area above the x-axis, we find the total area between g(x) and f(x), then subtract the area

under the x-axis as found earlier:

Area between g(x) and f(x) = J-m(kx —(x% - kx))dx
0

m
=J- (2kx — x¥)dx
0

\V2k
= f (2kx — x*)dx
0

VZk
x* 4k
= 2 — — —_ —_—
[kx 7 L k(2k) -

2
—=k2

Therefore the area bounded by f and g is four times the size of the area bounded by the g and the x-axis.
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