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2 Mathematics Methods Units 3 & 4 Solutions

Calculator—free Solutions

1. (a) O%[ln(2x+ 1)-2x72]

- _2 .4 v
2x + 1 X3
dx 2t 1 ¢t
22 = - - vv
(b) T e 2e
(c) f'(y) = 3cos 3y + 4sin(1-2y) a4 [6]
2 @ (x+2)In3 =1In6 v
In6
= —— _ v
X In2 2
(b) Inx =2Inx + 2 v
v Inx = =2 v
.x=i2 v
% e
eX+eX X . d, x _ X
(c) > = ¢ since a(e) = e
e+ & = 26"
L oe = v
~.x=0or1 v [71
2. 1
3. (@) f'(x)= 2xInx + (x)[—J = 2xInx + x 4
X
©~ x(2inx + 1) =0
“Inx = —% (disregard x = 0)
1
X = = v
Je
f"(x) = 2+2Inx + 1
1
“ f"l—=| >0 « Min v
&
(b) "
g"(x)
I } = X
-3 3 4
v '

24 [7]



Mathematics Methods Units 3 & 4 Solutions

B

@) J [§+ sin (;+ 3]} dx

= 2In x — 2cos %+3 + c

0
(b) [X3 _ex+1]
-1

3
_ 1 T 41=4_
=[0-e] { 3 1} 3 e
() —2tan 2x
5. (a) Has only integer values for x.
(b) o+%+%+% = 1 2 %f(x) = 1and f(x) = O forall x.
© 0 %+% -2
(ii) §
o~ _ 3
(iii) 2= 4
4
6

6. (@) c=2andb=4

g e

—14

24

‘

7. (a) Area is approximately 2 units?
Use diagram or other to explain half of a 4 x 1 rectangle
(b) () 2
(i) -2
(i) 2

NA

2sinx dx
0

@ |
(b) J' 0.67

NA

0 0.67

vv

vv
vv

vv

vv

vv

vvvv

ANENENENAN

(2sin x —1—-cos 2x) dx + J (cos 2x+1 — 2sinx) dxv vV

[7]

[7]

[6]

[3]

[3]
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CaIcuIator—Assun;ied Solutions

9. (@ (@ e
i) [-mhe’ =1
(b) (i) 3000 = 2000€"(1)
.. k=0.4055
(i) 8000 = 2000e’*°%°!
- t=3.419 - 6-84 hours after 12pm
6:50 pm
10. (a) v =mcosmt+ C
(0,0) » ¢c= —m
N = mcosmt—m
Lo X =sinmt-mnt+ c
(0,0) » ¢ =20
Lo X =sinmt - mt
(b) (i) v =mcos2n — m = 0m/s
iy a=nm
4 3
11. (@ &6r =03rand V = gnr
av )
6V=Wx dr - 8V = 4nr” x 0:3r
sV = 1-21trz
1-2nr
ﬂ = =09
v ﬂnr3
3

Hence 90% increase.

() x,= t—2F+ 3t
and x; = 2-3t—¢
D
20 -2 +6t—2=0

.. t=0.36 and x = 0.87

0

(E—20+3t) —(2-3t—t) = 2 2 + 6t—2

[8]

[6]

v
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N | =

12. (a) J (ax*+ 1) dx = 1

0 1
3 z
3 0

a 1
24+2-11—> a= 12
4
) (i) P(X<l)=J0 (1252 + 1) =%
P[x<1]
(il P(X<1‘X<1J= °
8 4 S
16
A7 47
= 128 =
S
16
() g(x)<0forx>1
dA .
13. (@) () E=—16+e16=—11-05

(iy f(t) = -+
Min occurs when t = 9.7
- June 10"

12
(b) J —f+e”* dt= 2747

0
decrease of 274.7 m?

15
(c) Total = 6000+J’ — £ +e” dt= 5881-1m°
0

14. (a) () v(t) = at(t—6)
(3,6) > a= -

L vt = —%t(t—6)

()  v(t) = 12-2¢
6
(b) J -% t(t—6)dt = 24

WIN

0
b

(c) (12-21f) dt= —24

b= 109

vv

vv

ANRNEN

vv

vv

[8]

[10]

[7]




6 Mathematics Methods Units 3 & 4 Solutions
15. (@) X = 45 and o, = J4-5(0-55) = 1-57 Vv
(b) (i) P(X=5) = 0.2340 Vv
(i) P(X < 6)=0.8980 v
P(X < 3)
< < = =
(iii) P(X 3| X £ 6) 0-8980
_ 0-2660 _
= Vv
0-8980 = 0-2962 [8]
16. (@) P@A <t<6|t>3)
0-1448
= = 0-3064 vv
04724
b) e’ =05 o 2-77 min Vv [4]
17. (@) () P(X <164) = 0-6554 Vv
. 0-1585 _
= v
(i) P(161<X <163|X <164) = S22 = 0:2418
36 girls v
(b) P(X>h) =09 > h=1556cm Vv
(¢) N(175,6°) > N(0,1) > z = 0-4307 v
04307 = 189=175 | _ 41.61 Vv [9]
(o)
A 15
18. (a) = 2 = 02542 v
A
A A 1 _p
(b) —196~/p>< <p< p+1-96,/pT
. 0-2542 - 01111 p < 0-2542 + 0-1111 vv
0-1431 < p < 0-3653 v
() 01111 = 11-11% v
(d) Increase the sample size. v
(e) n = A(1 —A) 2|’ = (0-2542)(0- 7458)(1 ‘%J v
PR =PAE 0-04
. n=45519 v
. 456 cricketers (8]
19. (@) () m+n= 05 and 30m+ 40n=17 v
=03and n =02 v
(i) 0.2+0.1=0.3 v
(iii) w = % = i Vv
P(X>20) 07 7
(b) () 13.2 v
(i) Oldo, = 125 v
News, = 1-256 - V(x) = 1-5625 v [8]
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20. (a) A sample that reflects the whole population.

54
(b) ?\0 = 06

(c) p=06
: 90% confidence interval

(0-6)(0-4)
= 0-6 +1-645 90 0-6+0-085

= 0.515 < p < 0.685
A

Since not in the 90% confidence interval probably not

in the cohort of Year 4 students. Maybe a higher grade.

.. A &
(i) p= 120 = 0-59
90% confidence interval

= 0.518 < p < 0.665

Can reasonably expect that the sample came from the
Year 4 cohort, as this interval is within the bounds.

° x
21. (a) aJ 5 5 dx =1In2
0ox te

g[ln(xz +e?)f =In2
. g[ln(2e2)—ln(ez)] = In2
. gln(Z) = In2

a=2
(b) Convenience sampling, so is non-random.
Bias: Houses without TVs
Interested group would be vocal
Age and gender bias to Channel 2 viewers

END OF QUESTIONS

v
v
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