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3 UNIT MATHEMATICS

Time Allowed: T0 minntes
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* Artempt afl questions
* Answers to be written on the papar provided.
* Start each question on 4 new page.

* Marks may not be awarded for careless or badly arranged working,

* This question paper must be stapled on top of your answers,
* Marks shown are approximate and may be changed. .
* A table of standard ntegrals is provided
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- Evaluate sin '(--2-) in terms of 2
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e} State the domain and range of y = 4cog™ §
Question 2 12 marls
By letting A =sin™ —;— firid the exact value of
S [ - 3}
- .cosjsinT =
8
"B) . (i)  Forthe function J(xy=x% -2 siate the largest possible domain for which
JG) has an inverse /™ (x.} containing the point x =1
'(ii) Find the equation of the inverse fisction ™' (x)
@ity  Sketch fx} for the restricted domain in part ()) and /7' (x) on the same axes
(iv)  Find the point(s) ol'intersection of /{x) and £ (¥} on your sketch in parl (ii'ij
-€) A parlicle moves i a steaight fing 5o that its velocity (w/s) is given 'by o T]—
. . ) ) -

()] If the particle was initially at rest at the-origin find displacement ()

as & fhoetion of time (/)

- Q) Show the particle is moving away frony tie origin as ¢ increpses.

(i) Find the acceleralion of ile particle when 1= 0
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CQuestion 3 12 marks

8)  Fimd ju=“'=‘=_
Tomae
B (0 Skelch y=sin™ x
(i)  Vind the area bounded by y = sin™ %, the x axis and x = 1 in exact form:
©) !“}, and J7, are the velocities of two particles
B and € moving nlong with the x axis at time { (seconds)
i !
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1 1 @ N
Assuming each particle was initially at the origin, which particle has moved the greater -
distance alter onte second? ' :
(Show full working to support your answer)
Question 4 12 marks
a) (i) Wrilc an expression for fam2/
@) By letting A = tan™ _l and using the above identity prove
4|
] 4
2tan” — =tan™ —
4 15
b) A naindrap firlls so that the rate of change of velocily with respect o titme is given by
dv 1 '
AL P % .
a7 .
where g is accoloration due to gravity (a constant), b is velooity in metres per second
and £ is time in seconds. -
: !
et . . . N .
() Showibm F=2g+ de.* , where 4 is a constant, is & solution to the .
" above differential equation )
() Find the limiting velocity of the taindrop in terms of g (ie at £ > o) .
(i) ICthe raindrop falls from test find A and the velocily after
seconds (both answers in teans of g)
. . . . . . 1
{iv)  Find the titve for the raindrops to reach a velocity of S8 m /s.
" 44 , L 2
c) Find _f-—=~~=_m using e substitution x=u
Jedi—x

Question 5 12 mmarks

: . " !
a) Tind the general solution for sing = 1—!-2=

b) ()  Write x? +6x+ 10 in the form (x + aY vl

fi
(i) Hence find J b

¥4 6x 410

) The top &2 of ladder 20m long resls against a wall and the fool A is on
level ground, If the foot is slipping wway from the wall at a constant rate
of | m per 3 seconds, find the raie at which the top is descending at the
instant when A is 12 m from the wall
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{use x us the horizonl al distance and y the vertical distance as shown above).
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