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BUKIT PANJANG GOVERNMENT HIGH SCHOOL
SECONDARY THREE EXPRESS
MID-YEAR EXAMINATION 2007

ADDITIONAL MATHEMATICS 4038

Date : 9 May 2007 Duration : 2 hours
Time : 1040 to 1240 hours

INSTRUCTIONS TO CANDIDATES:

Write your name, class and index number 1n the spaces provided on the answer papers.
Answer ALL the questions.

[f you use more than one sheet of paper, fasten the sheets together.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case ot
angles in degrees, unless a different level of accuracy 1s specified 1n the question.

INFORMATION FOR CANDIDATES:

The number of marks 1s given 1n brackets | | at the end of each question or part question.
The total number of marks for this paper 1s 80.

The use of an electronic calculator 1s expected, where appropriate.

You are reminded of the need for clear presentation in your answers.
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2 34302 -
(1) Express —— = in the form a + by c. 4]

2v3 -3V 2

2) Sketch the eraphof v = x° — 2x -3 for-5< x<5. [4]

(2) graph ot y

(3) By writing e =u “or otherwise, solve the equation ¢ —2¢ ~ =1. 141

* - 3 25 ¢~ 6y L

(4) Solve the simultaneous equations: > =27 and 47 (27) = y (5]

(5)Express x° + 6kx + [44 in the form (x + p)” + ¢. Find the range of values of k such that
x° + 6kx + 144 is positive for all values of x. 15]

(6) Solve the equation: 2x° -3 =x 151

(7) For what range of values of x 1s (2x + 1)(x +3) > 77 [5]

(8) Solve the simultaneous equations 5x + 3y + 7 =0 and 3y =x"—4v+ 3 6]

(9) Find the numerical values of the constants 4, B, C, D such that

x4+A_xS+5x2+x+3:(x2+4)(x2-—x+B)+C_x+D, 6]

(10) Determine the range of values of p so that the roots of the equation

3x" =3px+(p° — p-3)=0 are real 6]

(11) Show that log; x = loge x* Hence solve the equation

log. (x +1)—log,(x—-1)=1 S|

(12) The polynomial 2x" —=3ax” +ax + b has a factor x — / and when divided byx + 2, a
remainder of -34 i1s obtained. Find the values of @ and 5. With these values of @ and b, factorise

the polynomial completely. Hence, or otherwise, solve 2x° —9x* + 3x* +4=0 [10]

(13) If o, [ are the roots of Ix" 4+ 3x —4 = 0. calculate the numerical values of
o =B G)a’-B° () a’ + p°

Form the equation whose roots are (iv) 2¢, 208 (v) o ‘P [12]

- END OF PAPER -
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Solution to AM 3E Mid-year 2007

(1) Express —— — 1n the form a+ b\ c. [4]
2 f 3 -3 \--"'; 2
2\“3_ ~t- 3\3 y 2\3 + 3\3 _ 12 + 12\6 + 1 8 _ 30 T 12\6 _ _5 B 2\‘6’ Ml on multlpiylng Cfonjilgate
2.3 -3v2 243 +3y2 1218 —0 M1 on expanding the product
Al for denominator value and
ﬁ Al for tinal answer
(2) Sketch the graph of y = x*— 2x -3 for-5 < x <5 4]
1001
8.0+
‘o M1 for shape of graph
| A2 for correct x-
aod intercepts
N Al for correct y- !
oGl intercept
" 40 40 20 20 40 40 80 100 120 14
40l
60!
8.0
(3) By writing e’ = U ,or otherwise, solve the equation ¢~ —2¢ = =1 [4]
X | M1 for getting quadratic equation
e =U, u-2-=1, ' —u—-2=0 (u-2u+1) =20 - = i |
/ N | o
Soe" =2 or ¢ =-1 (NAsince & > 0) M1 for factorise equation in u
Sox =2 =069 Al for finding x
M1 forrejectingu = -1
S ]
' - 3" 2% r =~ Oy I -
(4) Solve the simultaneous equations: — =27 and47(27) = — 5]
9’ 4
3%-2}:33! S0 X — 2y — 3 _____ (1) e | -
DY =97 g0 dx + 6y =-2, 2x+3y = -1 =-nun (2) M1 for getting equation (1)
(1)X2: 2% — 4y =6 -—-n- 3) M1 for getting equation (2)
(2)-3): 7y = 7 y=-1" x=342y=1 M1 for solving two equations
- | A2 for correct x and y values
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(5) Express  + 6kx + 144 in the form (x + p)~ + g Hence find the range of values of k such that
¥+ 6kx + 144 is positive for all values ot x. (5]
4 Gl - 144 = (x + 3k)° + 144 9K°

Sop =3k and q = 144 — 9K°.
For x° + 6kx + 144 to be positive, it means the minimum curve s above the x-axis. That1s the
minimum value is above the x-axis.
Min value = 144 — 9k* > 0

S0 16 k>0 ork*—16<0, (k+4)(k-4) <0, so-4 <k <4

M1AL1 for the correct completing square method and values for p and q
M1 for deduce 144 — 9k* >0

M1 and Al for solving the quadratic inequality

arr

(6) Solve the equation: ox*— 3 =x 15]

2x” —3 =x means | ) | o

ox’-3=x or 2x -3=-Xx ' M1 for using result of modulus

2% —x-3=0or 2x +x-3=0 ' M1 for getting the two quadratic equations

(2x -3)(x+1)=0or (2x +3)(x-1)=0 - M1 for getting the four values of X 5

v=-11. - 3 ;) - A2 for the final correct X
2 2 | . _ B . '

RS

Sincex= 2x"—3 >0, sox=1]or —.

(.

(7) For what range of values of x 1s Qx + D)(x +3) =77 15}
(2x+1){(x+3) = 7, 4+ Tx +3-72>0, 2x +Tx—-420, 2x-1)(x+4) = 0

] | |
Sox <-4 or x> — by referring to the graph of y = (X -1)(x +4)
2
:
14.0}

M1 for simplify the quadratic
expression

; M1 for factorise the quadratic
8'04{ :5' - expression
8.0+ . M1 for quadratic graph
4.04 A2 for correct range of
2.0%2; values

4 e ———

12.0+

10.04

41210080 604020 | 20 40 6.0 8.0 10.012.014.016.0
‘, 2.0+

4.0} r |

-6 O;r | 1
8.0 :
10,0+
12,0+

14.04

=18.0+
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(8) Solve the simultaneous equations Sx + 3y + 7=0and 3y  =x" — 43 + 3. (6]
Jv+7 q .
Let x = yS . and substitute into 3y” = x* — 4y + 3
+ 7 - -
5 = (=Y TN 3 0 7R = 0 - 42y 49 100y < 75
S

66y° + 38y — 124 =10
33y° + 29y - 62 =0
(33y +62)(v—1) =0

M1 for substitution method for x

M1 for simplify equation in y
y = 62 :___1;2_9_,, y o= M2 for solving x and y
33 33 A2 for correct x and y
3 | |
X = or x = -2 ‘ ~- -
[
(9) Find the numerical values ot the constants 4, B, C, D such that
4 3 ) ) 2
X+ AxT +535x" +x+3=(x"+4)(x —x+B)+C.x+D_ 6]

RHS =x"-x" + By’ 4 4x* - dx + 4B+ Cx + D =x"—x" + (B+4)x" = (C -f)x + 4B+D
So A=-1, B=-4=5 B=1  C4=1 C=5and4b .D 3, D =-1

—_—— . uarm ClaArTL Tt L e — e —— A . R P A el TR e b e s R A AR W st -—r—

1 Ml for expandmg RHS
- M1 for comparing coefficients method
A4 forcorrect A, B, C and D |

— —_—

- — —— ~— R — rr L T 1T W e t———L T, o E—— — —

e e i s el o el o -

(10) Determine the range of values of p so that the roots of the equation
3xz—3p\f+(p2—p—3)f-0 are real 6]
Discriminant = (-3p)" — 4(3)(p~ —=p-3) = 9p~-12(p -p-3) = -3p~+12p + 36 = --J(p2 —4p —12) 2 0 since
the roots are real

Sop —4p—-12<0, (p—-6}p+2)<0, so -2<p <6

_+_

| e e ———

140} E M1 tor ﬁndmcr the
,;,;_gT ~ discriminant
": 10.0% _j Al for correct i
a_o;L discriminant |
50 M2 for solving
40- ~ quadratic inequality
. :2 0} , - forp | ,
T 6614112.010.08.0 6.0 4020 T 2.0 4.0 60 8.0 10.012.0140060 MI for quadratic |
2.0 | araph
40~:~ ~ Al for cortect range |
60 ; E
': of p
8.0 |
-tz.ot'l —
-14.0;-.‘
-16.0+
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(11) Show that logs x = logs x~. Hence solve the equation
A _ —
log,(x +1)—log,(x-1)=1 8]

2log, x

|
|
=)
I
e
1
-
L
/2

M2 for proving the identity
Y =1 - using.change of base formula
" M1 for using the result

log,(x + 1)2 ~log,(x—1)=1 M2 for solving log equation
| M1 solving finding x values

— 1 } (x.+ 1)2 . Q(X-U, x2+2x_}_1 = Oy A_lg A2 for correct X values

(x“’)(l -2) =0

x = 20r>

(12) The polynomial ) x? = 3ax® + ax + b has a factor x — [ and when dividedby x = 2. a
remainder of -54 1s obtained. Find the values of aand b With these values of a and b factorise

the polynomial completely. Hence, or otherwise, solve 2x¢ —9x* + Ix*+4=0 110]

Let f(x) = Ox* —3ax” +ax+b

(1) =0 2-3a+a+b—0, 2a - b =2 -—--- (1)

f(-2) =-54, -16 ~12a - 2a + b =-34, [4a~- b = 38 -----(2)

(2)—(1): 12a =36, a = 3, b=2a-2=H4

So f(x) = 7.). L9 s 3x 4 = (x-1) (2% -Tx —-4) = (x-1)(2x r])(x 1)

Observe 2x° - QA ~3x - 4 f(\? 0, sox” -1 =0 or2x ] =0or x* 4 =0, hencex =1, -1,
2 -2 sInce o+ | > 0.

M" for gettmg equatlon (1) and (2)
.~ M1 for solving (1) and (2) |
A2 for getting correcta and b
M1 for finding quadratic factor of f{x)
- M1 for finding all linear factor of f(x)
- M1 for identitying f(x)

- A2 for finding correct values of x

— . .- —

(13) If o, ,Bare the roots of 2x° + 3x —4 = O calculate the numerical values of

()a’+ pl(a’-p° )a + 4

Form the equation whose roots are (1v) 24, 20 (V) a’ P’ 112}
2 = -2 | . |
ar f= - andap - (i) M1 and Al for
. 3 9 75 finding the value |
(1) af’?+ﬂ2=(a+ﬂ)2—2aﬁ:(ﬂ5)2_2(-2)~—-;1.+4:7 * ]
g 3 9 41 (11)M1 and Al for
) a’- pl=(at P -4ap=(- -*2*)“’ ~4(-2)= . 8 = " finding the value
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(i)  From 2x" + 3x—4 =0, we have 2’ + 3a—4=0and 2 + 304 =0
SOZC(3+36%2*46!‘:—0&}?6!2[33“?3,8244,8:0

Sum up to get 2(ac+f°) + 3(a” + B°)—4(a+ f) = 0 M1 for using the equation 5
3, p3) (25Y [ 3 B M1 for getting the cubic
Q(Q;TE) F 3&7/—4\fu2_) 0 terms
“ M1 and Al for finding th
il (75 1[99 99 3 - or linding the
Lflf—}—ﬂ - — __| _ { 6 - — ] :"—”—*“—:“‘12“— " Value
Z\ 4 y, 2 4 ) 3 3 - |

(tv)  Sumofroots = 2o + 23 =-3 and product of roots =4aff = -8
Equation 1s X+ 3x—8 =0

25 ,
(v)  Sumofroots=a’+ f°= n and product of roots = (af)” = 4

Equation is 4x° — 25x + 16 = 0

— ——TR_r——

S " ————wm o .a

A2 for finding sum and product of root |
Al for correct equation obtained

e — e e —— - . mmr

- END OF PAPER -
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