Year 12 Extension 1 Mathematics

Student Number:

~ ‘Teacher:

School

‘Waverley; Sydney

‘Trial Examination

Time allowed:

Task#4
August 2009

2 hours

Reading timé: 5 minutes

General Instructions

* Working time — 120 minutes

* Write using black or blue pen

*» Board-approved calculators may
be used.

* All necessary working should be
shown in every question

Total marks — 84

* Attemnpt Questions 1-7

* All questions are of equal value

* Start each question on a new page
« Start Question 5 in a new book
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The following list of standard integrals may be used:

_[x"dx=

L ¥ nz-1x20,ifn<0
n+l

|
_[ldx=lnx, x>0 ’ '
x :

J.e‘”‘dx=le“x, a#0
a
1.
_[cosax dx=-=—sinax, a=0
a
_[smax dx=——cosax, a#0 - |\
a i
2 1
J.sec ax dx=—tanax, a#0
a
Jsecaxtanax dx:—l—seca.x, a#0
a

_[2—1—-2— dx=ltan_1£, a0
a’+x a a

1 L X ) :
_[ dx=sm1—,a>0,—a<x<a
at-x* a

1
J dx =In{x+ x2~a2),x>a>0
T e

_f 21 2 dx=1n(x+ '\/x2+a2.)

x"+a
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Question 1 — 12 Marks Marks

a) Solve for x: 2 <3
x-1

b) The point P(1,3) divides the join of the points A (a,b) and B(0,5) externally in the ratio

of 2 : 1. Find the values of g and b. 2

sin5x
2x ‘ 2

¢) Find lim
x=0
d) Find the acute angle, to the nearest degree, between the curves y=sinx and y =cosx at the

. 1
oint of intersection (—,—
p ( 4 ﬁ)

e) Find i(x sin® x) 2
dx )
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Question 2 — 12 Marks START A NEW PAGE Marks )

a) Ifx=1andx=2 are the roots of the polynomial:
axa;}—bxz—}'-'llx—'6=0
() Findeand b

(i) Hence find the third root.

b) Given the function f(x)=+x+6

(i) Write the inverse function and state its domain,

(i) Find the x coordinates of the poini(s) of intersection of the given function and its

inverse.

¢) There are 4 girls and 4 boys. Find the number of ways:
(i) They can line up if the girls want to stay together.
N (i) A committee of 5 people can be formed if there are at lf;g;st 3 girls in the committee

- i) They can sit in a circle if thesboys and girls alternate.

= o
N X
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Question 3 — 12 Marks START A NEW PAGE Marks

a) Consider the function f(x)= 4x — 12

(i) State the domain

1
(i) Find lim f(x) 1
x—yeo
(iii) Sketch y = f(x), clearly showing the x and y intercepts. 3
b) Given that y = xe*, show using mathematical induction that:
d'l
Z:ne"+xe", forall n=1. 4
¢) If tan™ 3+tan™ x = %, find the value of x. 3
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‘Question 4 — 12 Mérlm START A NEW PAGE Marks
a) () Differentiate: x tan™'x 1
) .
(ii) Hence evaluate: »Jtan"x dx 2

o

b) Consider the parabola: x*=4y. é(Zp, p?) And 0(24,4) are two points on this parabola.

(i) Assume that the equation of the tangent at P is given by: y = px— p?. Hence or

otherwise'showsthat the coordinates of 7, the point of intersection of the tangents at |

Pand Qis: (p+q,pq) 2
(i) Show that SP = p* +1, where § is the focus of the parabola 2
(iii) Find the locus of T if P and @ move such that SP + SQ =4. 2

¢) In the expansion of (1+2x)", the ratio of the coefficients of x% and x* is 2:1.
Find the value of n. i 3
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Question 5—-12 Marks START A NEW BOOKLET Marks
a) Consider the expansion of (2+3x)"" in the ascending powers of x:

() Write down T, and T, where T, is the r* term 1

(i) Show that the ~°2eficient of Ty 3637

2
coefficient of T, 2r
(ii) Hence find the greatest coefficient of (2 + 3x)" 2
/
b) Find the term independent of x in the expansion of (—2— +3x)? 3
X

2
c) Evaluate J V4 —xdx using the substitution x=2 cos6
. :
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Question 6 — 12 Marks START A NEW PAGE Marks

: 1 '
a) Find j—1+4x2dx 3 2

2

- o d i
b) The acceleration of a particle moving in SHM is given by: d_tf =-4(x-3). Ifinitially

the particle starts at x =4 with a velocity of 2 em/sec, write the equation of motion in the
form x=a+bcos(nt +g). '

5

/
¢) (i) Solve forx: 0<+/x-1<1 2
(i) State the Domain and Range of the functiony =sin™~/x—1 2
(iif) Sketch the function y=sin"vx~1 1
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Question 7 -~ 12 Marks START A NEW PAGE Marks

a) (i) Show that cosx - sinx=~/2cos(x + %) 2

(ii) Find the general solution of the equation: cosx—sinx=1 2

(iii) Sketch the function y = cosx — sinx—in-the domain 0 0 S%-< A .
Label clearly all the main features Cthe x mtercepts)the turmng pomts /the &pomts

D) A cat sits on top of a wall which is 5 metres above the ground. It sees a mouse on the

ground, which is exactly 4 metres from the wall.

The cat jumps horizontally from the top of the wall with an initial velocity of 6 metres per

second,

Assume acceleration due to gravity is 10 metres per sec?. Neglect air resistance and assume

that the motion of the cat is in projectile motion.

Placing the axes at the bottom of the wall, the equations of motion are given by

D6 x=6t, Dmi0f, y=5£+5
dt dt

(i) Find the time taken for the cat to reach the ground 1

(if) Just as the cat starts to jump, the mouse runs away from the wall at the rate of 4 metres
per second. Find the distance between the cat and the mouse when the cat lands on the

ground. 2

(iii) Find the magnitude and the direction of the velocity with which the cat lands on the
ground. 2

END OF PAPER
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