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SA1 Geylang Methodist School GMS(S)/AMath/MYE2014/3E

2x-1 1

e 2

2 Find the range of values of k for whichy = (k+2)x? — 12x +2(k ~ 1) cuts the

1 Find the value of x for which

x-axis at two distinct pointsand has a minimum point.

[4]
3 Theexpression x*+ax®+bx—6 isdivisibleby (x+3) butleaves a remainder
of —8 when divided by (x-1).
] Find the value of @ and of b. 4]
(ii)  Factorise the expression completely. [2]
4 ® Given that (3 7 )x =34 ﬁ , express x inthe form a +bﬁ where a
and b are constants. 3]
@ii) Hence, evaluate x+ L without using a calculator. 3]
x
5 ()] Solve the simultaneous eqnations
x=14+2y,
x=6xy—2y~3. [5]
(ii)  Explain the geometrical meaning of the solutions. 1
3 2 _qa._
¢ Given that 2% +27" 13x=2  etb o re
x“ +2x-3 x*+2x-3
) find the value of each of the integers a, b and c. [4]
Hence, using the values of a, b and ¢ obtained in part (i),
s €Xpress 4 +7x" ~13x-2 in partial fractions
(i) P X +2x-3 ; P . K (3]
[Turn over
3
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The roots of the equation 2x* —4x+3=0 are aand f.

()  Find in the form ax®-+bx+c=0,where a, b and c are integers,

—_

the equation whose roots are @ and a’f. (5]

(i)  Find the exact value of & + 8 without finding czand 5. (3]

By using the substitution u =2* or otherwise,

()  find the values of x suchthat 2**' —7x2* +3=0, (5]

()  provethat 2** —2%,is exactly divisible by 7. (2]

Given that y = mx + c is a tangent to the curve y? = 10x, find the relationship

between m and c. (4]
)  Given that L + L= a— b, express b in terms of a

(a log, ab log, ab ’ ’ 3]

()  Solve the equation 1g (20 + 5x) —1g (10—~ x) = 1. 31

(@)  Sketch the graph of y = log,x 2]

()  Itis observed that the population of a city is growmg in such a way that its
populauon P, satisfies the formula P = 500 000 ¥ where kis a constant
and ¢ is the time in years from beginning of 1990.

()If the population of the city was 700 0CO in the beginning of 2005, (11
find the value of k.
(ii)Find the population in the beginning of 2010, giving your answer 2]

correct to the nearest 10 000.

(iii)Find the year in which the population will first reach 1.5 million. 2]
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A piece of wire, 360 cm long, is used to make the twelve edges of a rectangular
box in which the length is twice the breadth.

¥ Denoting the breadth of the box by x cm and the height by & cm, express
h in terms of x and show that the volume of the box, ch3, is given by

V =180x% —6x3 [3]

(i)  Determine, by solving a cubic equation, the dimensions of the box so that
the volume is 24000 cm’. [4]

> <

B(2, p)

C(14, 5)

Af0,3)

—p- X
0 D

The diagram shows a trapezium ABCD. The coordinates of A, B and C are (0, 3),
(2, p) and (14, 5) respectively. AB is perpendicular to BC and AD is parallel to BC.

@)  Showthatp=9. 2]
(i)  Find the equation of the perpendicular bisector of AB. (4]
(it}  Find the coordinates of D. [2]
(iv)  Calculate the area of trapeziumABCD. [2]

5
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3Exp AM (4047) - Marking Scheme

S Question )
1

M1AI1[2]
2 2
(-12)* —4(k+2)2k-2)0 ©
— 2_
144 —8k* -8k +160 0 M1
—8k* -8k +1600 0
k*+k—200 ¢
k+5)k—4)0
50 k1 4
k421 O (minimum point)
kl -2
~—=20 k1 4 Al [4]
3 .
(i) Let f(x)=x*+ax®* +bx—6
FE)=0=(-3)* +a(-3)* +b(-3)-6=0
-2749%a-3b-6=0
3a—b=11 ———qy |M
f)=—-8=>1+a+b—6=-8 M
a+b=-3 (2)
D+(2)=>4a=38
a=2 A2 [4]
b=-5
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(if)

i )
x+3)x3+2x2—5x—6

% +3x7

—-x?—5x
~x?~3x

-2x-6
~-2x—-6

0
x3+2x2_Sx._6=(x+3)(x2_x_2) M1
=(x+3)(x~2)(x+1) Al [2]
. 3+47 .
@ x=33ﬁ B
_B+NE+V7)
B-V)E+47)
___9+6ﬁ+7
32"('\/-7_)2 M1
_l6+6J7
2 !
=8+347 | Al 3]
.. 1 1
Ty 8+37
8347
=8+3ﬁ —_— M1
TS -avTy
8—347
+3«/—+64_63
=8+347 +8-347
=16 M1A1{3]
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5(1) 1+2y=6y(1+2y)-2y-3 M1
1+2y=6y+12y* -2y -3
12y* +2y-4=0
6y*+y—2=0
BGy+2)(2y-1)=0 Mi
y=_2 o1
N
x=_1 r=2 Ml
3
1 1 2
=2, y=— O X=——,y=—— A2 [5]
* Y 2 Y 3
5(ii)
The line x = 1 + 2y intersects the curve x = 6xy ~ 2y — 3 at the
1 1 2
oints (2,—) and (——,—— Bl [1
points ( 2) ( 3 3) (1]
6(i) 4x—1
x2+2x—-3)4x3+7x2—13x—2 M1
4x’ +8x% —12x
—x%-x-2
—x*—2x+3
x—-5
4x® +7x* —13x—2 x—5
2 =4x—1+T._
x“+2x-3 X +2x-3
a=4b=-1,c=-5 A3 [4]
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6(ii)

X +2x-3=(x+3)(x-1)
x—5 A + B

t = M1l
(x+N(x-1) x+3 x-1
x—5=A(x—1)+B(x+3)
x=1
1-5=4B
B=-1
x=-3
—3-5=—4A
A=2 M1
ST 2, g, 2 L Al1[3]
x+2x-3 x+3 x-1
76) erf=2  of=3 B1BI
aff* +a’ = af(a+ p)
3
=2X—
2 M1
=3 :
3} 27
(aﬂz)(azﬁ)=(aﬂ)’=[5] Y M1
.. The equation is -
x? -—-3x+£;-=0
8x? —24x+27 =0 Al [5]
7(11) a3+ﬁ3 =(a+ﬂ)(a2—aﬁ+ﬁz) B1
=(a+ Bl@+ By ~208 -]
=@+ P+ B ~30]
=2[22—3x3] Ml
2
=2(4-2]
2
Al[3]

=-1
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8(i)

22 —Tx2* +3=0
22 %2 —TIx2* +3=0

Letu= 2*
2ut—Tu+3=0
Qu~1)u-3)=0 Mial
u= l or =3
5 M1
2 =27 25 =3
x=-1 xlg2=1g3
x=-1g—3=1.58
Ig2 A2 [5]
x=-1,1.58
8(ii) 2% 2% = 9% %23 - 9* M1
=22 -1
=2"x7 Al[2]
- 27 2% is exactly divisible by 7
9 (mx+c)* =10x
mix® + 2mxc+¢? -10x=0
m?x® +(2mc—10)x+c2 =0 M1
(2mc—10)? —4m*c? =0 Ml
4m®c® — 40mc +100—4m®c? =0
40me =100
5
me=> MIA1[4]
S S
10® | 10g,ab log, ab
log,a+log, b=a-b Bl
log,, ab=a—b B1
1=a-b
b=a—1 Al
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10(b)

18(20+5x) —1g(10—x) =1

20+ 5x
1 =1g10 -
g( 10—-x) g Bl
20+5x =10 M1
10—x
20+5x=100-10x
15x=280
=10 Al [3)
3
11(a) A
y y=logx
/ B210
» X
/1,0)
111G (& @ 700000 = 500000¢"*

lnZ =15k
5

k =0.022431482 Al[]
k=0.0224 (3 s.£)

(i)  population in the beginning of 2010 Ml
_ 00224
— 5000003 022431482<20 Al [2]

=783082.2525
= 780000 (correct to the nearest 10000}

(i) 1.5=0.5¢"
3 = o0 022431482 J
In3=0.022431482¢
e In3 3

0.022431482

Ml

48.976

Al[2]
~.The year is 2038
( 2039 also accepted in this case as the value of t
is very close to 49)
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12(31) 42x+x+ k) =360 Bl
3x+h=90
F=90-3x M
V =(2x)(x)(90—3x)
=2x%(90—3%)
=180x? - 6x° A1[3]
12(if) | 180x* —6x® =24000
—6x° +180x% —24000=0
x* —30x* +4000=0
Let f(x)=x"~30x® +4000
£(20) = 20% —30(20)2 +4000=0
(x—20) is a factor Ml
x* —10x—200
x— 20)x3 ~30x2 + 0x + 4000
x* —20x2
—10x* +0x
—10x” +200x
—200x + 4000 -
—200x + 4000
(x—20)(x2—10x—200i=0 Ml
(x=20)(x—20)(x+10) =0
x =20, 20, -10 (NA) Al
Sx=20
Length = 40 cm, Breadth =20 cm and Height = 30 cm Al [4]
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133)

5_pxp__3=—1

—_—

125 2 M1
(5-p)Xp-3)=-24
5p—p*-15+3p=-24
pt-8p-9=0
(p+D)(p-9=0
p=-1 o p=9
(NA Al[2]
s P=9
13(id) A(0,3)and B (2,9)
Midpoint of AB is (1,6) B1
S 9-3
4 2-0
Gradient of perpendicular bisector = ~% Ml
Equation of the perpendicular bisector is
y—6=—%(x—1) M1
3y—-18=—-x+1
x+3y=19 Alf4]
12(1) Equation of AD is y = ——%x+3
When y =0
0= —lx+3 M1
3
x=9
~ D(5,0) Alf2]
12(iv) 11091420 Ml
Area of ABCD = —
2i305 93
=%[(0+45+126+ 6)—(27+0+10+0)]
=70 units* Al[2)
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