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YEAR 12
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MATHEMATICS
EXTENSION 1

Time Allowed: 70 Minutes

Instructions:
»  Write your name and class at the top of each page.
» All necessary working must be shown. Marks may be deducted for careless or
badly arranged work
» Marks indicated are a guide only and may be varied if necessary.
» Start each question on a new page

= Standard integrals can be found on the last page.
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Question 1

(a) Find the exact value of tan‘{— —)

(b) Differentiate the following

¥2

1. y=e

. .
ii. y=sin~ 3x

2

ii. y=log,
x —

(c) Simplify log, x> + log, ~/x

(d) Find the general solution of 2cosx =-1

Question 2 (Begin on the next page)

@ Find i [ xsz dx

i [2x%e” d

(b) Find kif x* =’ where x>0
(c) Consider f(x)=sin""(2x+1)

i. Find the domain of y= f(x)
ii. Find the inverse function y=f “l(x)
iii. State the domain and range of y = f ' (x)

iv. Sketch y=f"'(x)



Question 3 (Begin on the next page)

(a) Consider the function y=xInx where x>0.

1.

il.

1il.

1v.

(b)

Find the stationary point and determine its nature.
Show that the curve is always concave upwards.

Find Lim xInx.

x—0
Where does the curve cut the x axis?

Sketch the curve showing all important features.

Find

dx
J16-25x%

Question 4 (Begin on the next page)

(a) During the early summer months the rate of increase of the population,

P, of fruit flies is proportional to the excess of the population over 3000

ii.
iil

iv.

SO f{—f = k(P -3000) where ¢is in months and  is a constant.

At the beginning of summer the population is 4000 and 1 month
later it is 10 000.

Show that P =3000+ Ae* is a solution of the differential equation,
where A is a constant.

Find the value of 4 and the exact value of &.

Find to the nearest 100, the population after 22 months.

After how many weeks does the population reach %2 million ?

(b) A spherical balloon is being inflated and its volume increases at the

constant rate of 50 mm” per second.

At what rate is its surface area increasing when the radius is 20mm ?



Question 5 (Begin on the next page)

7
. T+2 2
(a) i. Show that Icos 0de = 5
0
ii. Hence, using the substitution x =2siné or otherwise,

evaluate J:E Va4 —x*dx

(b) Use the substitution x =u*,u >0 to find the exact value of

3
|—————

T(x+ 1)\/_

Question 6 (Begin on the next page)

i. Solve the equation x*+x*~1=0, giving answers correct to
two decimal places.

ii.  Onthe same axes, draw the graphs of y =tan"'x and y = cos'x,
showing all important features. Mark the point P where the
curves intersect.

iii ~ Let tan"'x = . Find an expression for cos & in terms of x.

iv.  Show that, if tan"'x = cos™'x then x*+x*~1=0.

V. State the coordinates of P.

vi.  Find the area enclosed by the curves and the y axis from

y=ztoy=0

End of Paper



STANDARD INTEGRALS

cosaxdx

sec2ax dx

J
J
o
J

”

secax tanax dx

( 1
dx
o a2 + x2
r
1
dx
» a2——x2

NOTE :

=In

1
= o2
n+l

=lnx, x>0

1.
=—sinax, a#0
a
1
=——Ccosax, a#*
a
1
=Etanax, az0

1
=-_secax, a =0

=1n|x ++/x% —a?

x+\/x2 +a?

Inx =log, x,

-1 x20,1fn<0

0

} x>a>0

x>0
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Question | © FOO = sin' (25 +])
.~ 2x+1 = |
- - L
(@) ta,n,"(j'-g):-tan'_c; -2 = 2x =<0
= 7% D -l € x = 0
2. . .
(b 1 dy = 2x e ir, x = s (2\/+l>
ax sin3 = 2y +|
i dy = 3 y = + (sthx-D
dx - 92 —
p————————1
. b: ~L sa2xs T
———— W
moy= logex - bﬂe(’c")
y = 2 log x - loge (¢ =D R -l=y<o0
dg = 2 - _1
d o ® x- .
B R -
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© Bhgax = 6
4 logax

) cosx="%

xXx= QAnr T AT
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Wwhere n s

an l)&eﬂex (@ Y- ~x nx
1 d_¥ = JC.J:Z,'!' nx.l
Queshon 2 R P S
(@ i _z_J =%fn(x’“+e)+c- Stat pts* dy = O
Cand d>¢
Jax X dx = 2 &> +e| O =I+lnx
3
it =~
J Y -4
3 7 >
(b 7 = e : |
k+3 - (’Lx .L
xk—fs - = - éﬂ = x
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’. the curve is _always

concave UP
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Queshon 4 |
@ . = 3000 + Aekt
= khAekt
= k(P- sooo) -
Since P = 30004— Aekt
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i  when t=0 | P-4ooo
4000 = 3000 + Ac

2. A = 000

when -l:-‘—l/ P =
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Queshon S

Q 1 r oS 286 = 2 &s*o —|(
,[4 cos?6 df

o - ®s20 = ¥ (s 20+)
= J—!‘T Cos 26 +1 d#F
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-1 [Fe4]
= Tt+t2
5 -1
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0
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yin ' - d5
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