2007 THSC Mathematics Extension 1: Solutions— Question 1

. sindz
1. (a) Evaluate lim ———.
a0 Dy
. . sindx . sindz 4
Solution: lim = lim X =,
20 D @) 43’,‘ b
4 . sindx
= = X lim ,
19} a-) 4
4
==

(b) Calculate the acute angle (to the nearest minute) between the lines
2z+y=4and x — 3y =6.

|2 1f]

Solution: tana = 1T+ (=2) x (Ya)’
7.

o= tan~17,
= 81.86989765° by .calculator,
= 81°52’,

(c) i Show that z + 1 is a factor of 2° ~ 422 + z + 6.

Solution: Putting, P(z) =" — 42> + z + 6;
P(-1) = —1—4—1+6,
= 0.
o z41 is a factor.

il«Hence or otherwise factorise 2® — 4z% + x + 6 fully.

Solution: Possible factors of 6 are 1, 2, 3 or 1, —2, —3.
P(-2)= —8—-16—-2+6#0,
P(2) = 8 —16+2+6,
= 0.
o —dx? + x4+ 6= (z+1)(z—2)(z — 3).




(e) Find the horizontal asymptote of the function y =

(f) Find a primitive of

(d) The point P(5, 7) divides the interval joining the points A(—1, 1) and B(3, 5)

externally in the ratio k£ : 1. Find the value of k.
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lution: = =
Solution —3 T
6 = 2k,

k= 3.

222 —1

322 — 4z + L

—4fp L 1/2 :
Solution: lim z__/L/L = é
p—rt00 2 — 1/,11‘.2 2

", y = 3/2 is the horizontal asymptote.

Vi =2

Solution: From the table of standard integrals,

D1 X
= SIn_ .= C.

/ dx
V4 — %2 2

(g) Solve the equation |z4 1|2 =4|z + 1| =5 = 0.

Solution: Putting y = |z + 1];
Yy =g —5= 0,
(y=5)(y+l) = 0,
Soy=>dor —1
But [z 4 1] > 0,
hence &+ 1 = S orz+ 1= -5,

sox = 4, —6.
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Sydney Boys’ High School
Trial HSC 2007 — Mathematics Extension 1

Question 6
(a)
b @

©

(ii)

ZCBD =60" (alternate segment theorem)
ZBCD =90" (angle in semicircle)
. ZCDB =30 (angle sum of triangle)

. ZLCAB=30" (angles at circumference on same arc)

(1+x) =1+"Cx+"Cyx* +...+ "C,_;x"" +x"
Differentiating with respect to x:
n(l+x)"™ ="C, +2"Cpx +3"Cyx” +...+n"Cx""

Letx=1:
n2" ="C +2"C, +3"C, +...+n"C,
QED

Multiplying (1+x)" by x:
2(l+x)" ="Cox+"Cx* +"Cyx’ +...+ "C x"™
Differentiating with respect to x:
xn(1+x)" +(1+x)" ="Cy+2"Cx+3/C,x” 4. +(n+1) "C,x"
Letx=1:
n(2)"” +(2)" =1+2"C, +3"Cj+...+(n+1)"C,
Thus
2'C+3"Cy ..+ (B41) "Gy =n(2)" +(2)" -1
=(n+2)2"" -1

f(x+2)=x*+$2
f(®)=(x-2)"+2

=" —4x+4+2

=x"—4x+6




(d)

(M)

(if)

X X X X

X X X X X

If J&M sit on the short side, they can be arranged in 12 ways, and the other
guests in 7! ways. Thus 12x 7! ways.

If J&M sit on the long side they can be arranged in 20 ways, and the other
guests in 7! Ways. Thus 20x 7!

Hence there are 32x7!=161 280 ways.

If John sits on the short side he has four seats available, and Mary (on the long
side) has 5, thus 20x 7!

But Mary may be the one on the short side.

Thus the total is 40x7!=201 600
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