Newington College Yr 12 Ext 1 Mathematics

Total marks (36)
Attempt questions 1 — 3
All questions are of equal value

Assessment 3 2011

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet

9
(a)  Consider the expansion of (3x2 — lj .
X

(i) How many terms are there in this expansion?

(ii))  Find the constant term in this expansion.

(b) By equating the coefficients of X’ on both sides of the identity

(1+x)4(1+x)4 :(1+x)8
8!

prove that ‘C,x'C+Cx'C,+'C,x*C,+'C,x'C, = T
Ix5!

(¢) Using the expansion of (1+X)" prove:

(i) 10" =(nj+32.(nJ+34.[nj+...+32".[nJ
0 1 2 n

n n n
(i)  Hence, show that1l +34.(2]+ 38.(4] + ...+32”.(n] =2""(5"+4") ,

where N is an even integer.

Marks



Question 2 (12 marks) Use a SEPARATE writing booklet Marks

(a) (1) Find the linear factors of 6 + 5X — 2x> — X°. 2
(ii) Find the values of X for which 6 + 5x — 2x> = x> > 0. 2
(b) The polynomial P(x) = 2x’ + ax® + bx + 6has (X — 1) as a factor and leaves a remainder
of —12 when divided by (X + 2). Find the values of a and b. 3
(c)

y =x(k-x)

2
In the diagram above, the curves y = K and y = X(k — X), where k > 0, touch at
X

the point P and intersect at the point Q.

(i)  Explain why the equation x* — kx> + k* = 0 has real roots ¢, o, and 3
for some o= 7? 2

(i)  Find the exact values of k, e and £. 3



Question 3 (12 marks) Use a SEPARATE writing booklet Marks

y

. Freeway (Directrix)

Pole

A frog jumps with initial velocity V m/s at an angle of projection ¢ and its path traces a parabolic arc as
shown above. The frog’s horizontal displacement from the origin, t seconds after jumping is given by the
equation X = Vtcosa [Do not prove this]. The frog’s vertical displacement from the origin, t seconds

. I .- .
after jumping is given by the equation Yy = Visina — 5 gt [Do not prove this].

(1)

(i)

(iii)

(iv)

™)

(vi)

2vsina
Show that the frog lands after ———— seconds. 2
g
. V’sin2a
Show that the frog’s range is ———— metres. 2
v’ sin’ a
Show that the frog’s maximum height is 2— metres. 2
g

tan o

Show that the ratio of the frog’s maximum height to range is

Let «, be the angle the frog jumps at to ensure maximum range. Find the ratio of
the frog’s maximum height to its range in this case. 1

Let g=10m/s® and v=+/85m/s.

Let be the angle where the frog’s maximum height equals its range.

equal
At this angle, the frog needs a 40cm gap to squeeze between a pole and a freeway.
The top of the pole is the focus of the parabola and the freeway is the directrix.
Can the frog squeeze through? 3

End of Paper



STANDARD INTEGRALS

1 )
Jx” dx = —— X", nz-1;x#0,ifn<0
n+1
1
— dx = In x , x>0
X
ax 1 ax
e™ dx = —e¥, az0
a
1 .
cosax dx = —sinax, a=#0
a
(. 1
sin ax dx = ——cosax, a#0
J a
( ) 1
sec” ax dx = —tanax, a=#0
J a
( 1
secaxtan ax dx = — secax, a=0
J
1 1 X
—dx = —tan"' =, a=#0
Ja +x a a
r
1 .o X
dx = sin?=, a>0, —a<x<a
J 8.2—X2 a

J%dx = ln(x+\/x2—a2) X>a>0
x*—a

1 f
Jﬁ dx = 1n(X+ X2 +a2)

Note Inx=log, X, X>0
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QuiSTiaN THREE
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