Solution to Term 2 CT Practice 3

1 Y + 3X = 1 -mememeeee- (1)
X2 + 2xy + 2y? = 25 —ooeeeeee 2)
From (1), y =1 — 3X ----mm-- (3)

Substitute (3) into (2).
x2 + 2x(1 — 3x) + 2(1 — 3x)* = 25

x2 + 2x — 6x% + 2(1 — 6X + 9%%) = 25

2X — 5x% + 2 — 12x + 18x* = 25
13x?> — 10x + 2 = 25
13x* —10x — 23 =0
(13x — 23)(x +1) =0

13x — 23 =0 or X+1=0
13x = 23 X = -1
x=1E
13

Substitute x = 1% into (3).
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Substitute x = -1 into (3).

y =1 - 3(-1)
=1+3
=4
: 10 4
The coordinates of A are (l—, —4—) andB = (-1, 4).
13 13

13x -23 | —23x
X +1 +13X
13x2 —23 | —10x




(i) y=-x>-Xx+6
= —(x* +x-6)

N INOROR

i) y=-xX-x+6

The coefficient of x? is —1 and the graph has a maximum point at (— % 6%)

When the curve cuts the x-axis, y = 0.
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x+1:61 or x+l:—61
2 4 2 4
X =2 X = -3

The curve cuts the x-axis at (2, 0) and (-3, 0).

When the curve cuts the y-axis, x = 0.

y=0"-0+6
=6

The curve cuts the y-axis at (0, 6).




3+ -28(3")=-9
3"x3-28(3")+9=0
Let u=23"
3u®-28u+9=0
(u-1)(u-9)=

u=1 or u=9

X=-1 or x=2




(@) Vx+3=2++5
X+3=4+4J5+5 (squaring both sides)
x:6+4\/§

Oops.. the question may be more challenging if it is changed to

Jx+3=2+x

x+3=4+4Jx+x (squaring both sides)
X+3—4—x=4x
~1=4x
1
—_— = X
. Jx

1
X=-—
16

(b)  xv20++/27 =/80 — x+/12

2%\/5 +33 =45 - 2x+3
2x(V5++/3) =45 -33
X::4J§—3J§
2(5+5)
_45-33 5-43
_2(\/§+\/§) V53
(4v5-3V3)(v5-3)
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@ (2x-1° -6- >0

(2x - 1) - (2—]2 >0

(2x—1+ 21)(2x—1—21j >0
2 2
(Zx + 11j(2x - 33) >0
2 2

B W

The range of values of x for which (2x — 1)° — 6% >0isx < — 3 or x > 1§.
3 3
x < — Z O O X > 14
-2 13 0 1 302 3
4 4
(b) X2 +7x -9 >8x+¢C

X =x—-9-¢c>0
For x> —x — 9 — ¢ > 0, theequation x> — x — 9 — ¢ = 0 has no real roots.
b? — 4ac < 0
(-1)° —4W(-9 -¢c) <0
1+36 +4 <0

37 + 4c < O
4c < =37
c<—91

4




(i) y = (k - 3)x* — kx-+-g

Given that the curve has a minimum point,

Given that the curve cuts the x-axis at two distinct points,

b2 — 4ac > 0
(k) — 4k - 3)(9 -0

k? —2(k —3)(k) >0
k? — 2k? + 6k > 0

—k?> + 6k >0
k? — 6k < 0
k(k —6) <0
y
A
y =klk - 6)
» k
O 6
2)

The range of valuesofkis 0 < k < 6.  ...................

Combining (1) and (2), the range of valuesof k is 3 < k < 6.




y =X + C ------- (2)
Substitute (1) into (2).

X2 —4Xx +2=X+C¢C
X =5x+2-¢c=0

Since the line meets the curve, the above equation has real roots.

b? — 4ac > 0
(-5 - 4()(2 -¢c) >0
25-8+4c >0
17 + 4c > 0
4¢c > -17
-
4
The sum of their areas = 84 cm?
D AT - R— (1)
The sum of their perimeter = 52 cm
4X + 2(x +y) = 52
4X + 2X + 2y = 52
6x + 2y = 52
3X +y =26
y = 26 — 3X ---------- 2)
Substitute (2) into (1).
x> + x(26 — 3x) = 84
x? — 3x* + 26x = 84 X 6 | —6x
—2x* + 26x — 84 =0 X -7 | -7
x2 —13x — 42 =0 X2 +42 | —13x
(x —6)(x —=7) =0
X—-6=0 or X—-7=0
X =06 X =7




Substitute x = 6 into (2).

y = 26 — 3(6)
= 26 — 18
=8

Substitute x = 7 into (2).

y =26 — 3(7)
=26 - 21
=5 (rejected -y <X )

The dimensions of the rectangular card is 6 cm by 8 cm.




