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2. System of Linear Equations

(1991-AL-P MATH 1 #03) (4 marks)

3. Consider the following system of linear equations:
x + 2y + z =1
x + y + 2z = 2
-y + ¢z = ¢

Determine all values of ¢ for each of the following cases:

(a)  The system has no solution.

(b)  The system has infinitely many solutions.

(1992-AL-P MATH 1 #01) (6 marks)

1. Consider the following system of linear equations:
x + @+3)y + 5z = 3
*) 4 -3x + 9y - 15z = =

2x + ty + 10z =

(@)  If (*) is consistent, find s and ¢ .

(b)  Solve (*) when it is consistent.

(1993-AL-P MATH 1 #03) (6 marks)

1 Suppose the following system of linear equation is consistent:
ax + by + cz = 1
bx + cy + az =
(*) Y , wherea , b ,c €R .
cx + ay + bz = 1
x + y + z =3

(a) Showthat a+b+c=1.

(b)  Show that (*) has a unique solution if and only if @ , b and ¢ are not all equal.

(¢c) Ifa=b=c ,solve (*) .
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(1994-AL-P MATH 1 #02) (6 marks)

1. Consider the following system of linear equations:
4 + 3y + z = ix
*) 93x — 4y + Tz = Ay
x + Ty — 6z = Az

Suppose A is an integer and (*) has nontrivial solutions.

Find A and solve (¥*) .

(1994-AL-P MATH 1 #09) (15 marks)
9. (a) Consider

anx + apny + apzz = 0 apx + apny + a3 = 0
(1) : an X + ary + a3z = 0 and ([[) : as X + any + ayy = 0.
az X + aspy + aszl = 0 as|x + aspy + aszz = 0

(1) Show that if (/) has a unique solution, then (/) has no solution.
(i)  Show that (u, v) is a solution of (//) if'and only if (ut, vt, f) are solutions of (/) forall r € R .

(iii)  If (ZI) has no solution and (/) has nontrivial solutions, what can you say about the solutions of (/) ?

(b)  Consider

-GB+kx + y - Z = 0
i - —Tx + 6-ky - Z = 0
—6x + 6y + k=-2)z = 0
and
-B+kx + y - 1 = 0
vy - —Tx + S-ky - 1 = 0
—6x + 6y + k-2) = 0

0 Find the values of & for which (/II) has non-trivial solutions.
(ii))  Find the values of & for which (/) is consistent. Solve (/V) for each of these values of & .
(ii1)  Solve (/II) for each k such that (/II) has non-trivial solutions.
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(1995-AL-P MATH 1 #09) (15 marks)

9. Consider the following system of linear equations
2x + 2y — z = &k
$S): 494 hx — 3y —z =0
-3x + hy + z = 0
and
6x + 6y — 3z = 2
hx — 3y — z =0
LE _
-3x + hy + z = 0
-5x — 2y + 6z = h

(a)  Show that (S) has a unique solution if and only if h%* #9 . Solve (S) in this case.

(b)  For each of the following cases, find the value(s) of & for which (S) is consistent, and solve (S) :
i h=3,
i) h=-3.

(c)  Find the values of 4 for which (7) is consistent. Solve (7) for each of these values of 4 .

(1996-AL-P MATH 1 #05) (6 marks)

Z + Y = a
1. (a) Solve § Z + X b for X, Y and Z .
Y + X = ¢

®b) Ifa+b-c>0,b+c—a>0adc+a-b>0,

Xy + xz = a

solve 4 xy + ¥z
Xz + yz

b for x , y and z .
c
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(1996-AL-P MATH 1 #09) (15 marks)

9. Consider the system of linear equations
*) - x + 2y — z = 3
Tl + 0y + 2z = 4

(a)  Solve (*) .

(b)  Find the solutions of (*) that satisfy xy + yz +zx =2 .

(¢)  Find all possible values of a and 4 ( @ , 4 € R )so that

x + Zy - Z = 3
x + y + 2z = 4
ax + y + z = 1

is solvable.

(d)  Using (b), or otherwise, find all possible values of @ and 4 ( @ , 4 € R ) so that

+ 2y - z = 3
+ vy + 2z = 4
Xy + yz + zx = 2
ax + y + z = 41

has at least one solution.

(1997-AL-P MATH 1 #03) (6 marks)

3. Suppose the system of linear equations
Ax + ky = 0
* -y + z = 0

I
=]

x + ky + z

has nontrivial solutions.
(a)  Show that A satisfies the equation P +ki—k=0.

(b)  Ifthe quadratic equations in 4 in (a) has equal roots, find & .

Solve (*) for each of these values of & .
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(1997-AL-P MATH 1 #08) (15 marks)

8. Consider the following two systems of linear equations:
(a+Dx + 2y — 2z = 0
o) : X + ay + 2z = 0
3x -y + (@-Tz = 0
'(a +Dx + 2y - 2z = 6
(1) : < X + ay + 27 = 5h-1
3x -y + (@-TNz = 1-b

(a)  If (S) has infinitely many solutions, find all the values of a . Solve (S) for each of these values of a .

(b)  For the smallest value of @ found in (a), find the values of b so that (7) is consistent. Solve (7) for these

valuesof a and b .

(¢)  Solve the system of equations

—x + 2y - 2y/z = 6
x - 2y + 2\/2 = -6
3x — y - 9\/2 = 2
3x — 4y — 2 = -11

(1998-AL-P MATH 1 #01) (6 marks)

L. Consider the system of linear equations
2x + y + 2z = 0
(") x + (k+ 1Dz 0

Suppose (*) has infinitely many solutions.

(a) Find k .

(b)  Solve (*) .
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(1998-AL-P MATH 1 #08) (15 marks)

8. Consider the system of linear equations in
ax + y + bz =1
(E) : s x + ay + bz = 1
x + y 4+ abz = b

(a)  Show that (E) has a unique solution ifand onlyif a # —2 , a #1 and b # 0 . Solve (F) in this case.

(b)  For each of the following cases, determine the value(s) of » for which (E) is consistent. Solve (E) in each

case.
0 a=-2,
i) a=1.

(¢)  Determine whether (E) is consistent or not for b =0 .

(1999-AL-P MATH 1 #01) (6 marks)

1. Suppose the system of linear equations
x + y — Az =0
* x + Ay — z =0
Ax +y — z =0

has non-trivial solutions.

(a)  Find all values of A .

(b)  Solve (*) for each of the values of 1 obtained in (a).
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(1999-AL-P MATH 1 #08) (15 marks)

8. Consider the system of linear equations
x + Ay + z = 1
() : 43x — ¥y 4+ (A+2)z = 7 where A €R .
x -y + Z = 3
(a)  Show that () has a unique solution ifand only if 4 # =1 .
(b) Solve (E) for
@) A£x1,
i) A1=-1,
(i) A=1.
(c) Find the conditionson a , b , ¢ and d so that the system of linear equations
x + y + z =1
3x =y 4+ 3z =17
x — y 4+ z =3
ax + by + cz = d
is consistent.
(2000-AL-P MATH 1 #08) (15 marks)
8. Consider the system of linear equations
X = y -z = a
(S) : ¢2x + Ay — 2z = b where 2R .
x + QA+3)y + 1’z = ¢

(a)

(b)

(©)

Show that (S) has a unique solution if and only if 1 # —2 . Solve (S) for A =—1 .
Let A =-2.
(1) Find the conditions on a , b and c¢ so that (S) has infinitely many solutions.

(i) Solve (S) when a=—-1,b=—-2and c =-3 .

Consider the system of linear equations

X — y — z + 3u -5 0
(M) :92x — 2y — 2z + 2u — 2 = 0 where y €R .
x — vy + 4z - u -1 0

Using the results in (b), or otherwise, solve (7) .
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(2001-AL-P MATH 1 #09) (15 marks)

9. Consider the system of linear equations

(a)

(b)

(©)

x + Ay + z = &k
S :<s4ix — y + z 1 where A, k €R .
3x + ¥y + 2z -1

Show that (S) has a unique solution if and only if 1 #0 and 1 #2 .

For each of the following cases, determine the value(s) of k& for which (S) is consistent. Solve (S) in each

case.

() A1#0and A1#2,
) 1=0,

(i) 4=2.

If some solution of (x,y,z) of

X + z = 0
-y + z = 1
3x + y + 2z = -1

satisfies (x — p)*> +y? +z% =1, find the range of values of p .

(2002-AL-P MATH 1 #08) (15 marks)

8. (a)

(b)

Consider the system of linear equationsin x , y , z .

ax — 2y + z = 0
(S) : x — y + 2z = b ,wherea,béeR.
y + az = b

6] Show that (S) has a unique solution if and only if a® # 1 . Solve (S) in this case.

(il)  For each of the following cases, determine the value(s) of b for which (S) is consistent, and solve (S)

for such value(s) of b .
1 a=1,
2 a=-1.

Consider the system of linear equationsin x , y , z

ax — 2y + z = 0
x - + 2z = -1
(D : Y ,where a € R .
y + az = -1
5x — 2y + =z = a

Find all the values of a for which (7) is consistent. Solve (7) for each of these values of a .
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(2003-AL-P MATH 1 #07) (15 marks)

7. (a)  Consider the system of linear equationsin x , y , z .
x + ay - z = 0
(E) : 32x — y + az = —2a ,where a €R .

-x + 2a2y + (@a-3)z 2a

(1) Find the range of values of a for which (£) has a unique solution. Solve (£) when (E) has a unique

solution.

(i)  Solve (F) for
M a=1,
2 a=-4.

(b)  Suppose (x,y,z) satisfy

x + y -z = 0
2x -y + z = =2.
-x + 2y — 2z = 2

Find the least value of 24x? + 3y® 4+ 2z and the corresponding valuesof x , y , z .

(2004-AL-P MATH 1 #07) (15 marks)

7. (a)  Consider the system of linear equationsin x , y , z .
x + (@-2)y + az = 1
() : § x + 2y + 4z = 1 ,wherea, b €R.
ax — y + 3z = b

1) Prove that (£) has a unique solution if and only if a # 2 and a # 4 . Solve (E) in this case.
(il))  For each of the following cases, determine the value(s) of » for which (E) is consistent, and solve (E)

for such value(s) of b .
1 a=2,
2 a=4.

(b) Ifall solutions (x,y,z) of

x + + 2z = 1
x + 2y + 4z =1
2x =y + 3z = 2

satisfy k (x2 - 3) > yz , find the range of values of & .
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(2005-AL-P MATH 1 #07) (15 marks)

7. (a)  Consider the system of linear equationsin x , y , z .
x + ay + z = b
(B) : 32x + (@+3)y + (@-Dz = 0  wherea,b R .

3x + a’y  + (4a+1) —b

(1) Find the range of values of a for which (E) has a unique solution. Solve (£) when (E) has a unique
solution.

(i)  For each of the following cases, find the value(s) of b for which (E) is consistent, and solve (E) for
such value(s) of b .
1 a=1,
2 a=-2.

(b)  Suppose that a real solution of

x — 2y + z = b
2x + y = 3z = 0
3x + 4y — Tz = b

satisfies x2 +y>4+z2=b +3 ,where b € R . Find the range of values of b .

(2006-AL-P MATH 1 #07) (15 marks)
7. Consider the system of linear equationsin x , y , z .
x + ay + z = 4
E) : 9 x + Q—-a)y + (Bb-1) 3 ,where a , b €R .
2x + (@+1y + G®+1) 7

(a)  Provethat (F) has aunique solution ifand only if @ # 1 and b # 0 . Solve (E) in this case.

® @ For a =1 , find the value(s) of b for which (E) is consistent, and solve (E) for such value(s) of b .

(i)  Isthere a real solution (x,y,z) of

x + y 4+ z = 4
2x + 2y + z = 6
4x + 4y + 3z = 14

satisfying x> — 2y? —z = 14 2 Explain your answer.

(¢) Is (£) consistent for =0 ? Explain your answer.
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(2007-AL-P MATH 1 #07) (15 marks)

7.

(@)

(b)

(©)

Consider the system of linear equationsin x , y , z .

(@)

(i)

x - 3y = 1
() : 9 x + 5 + az = b ,wherea,b €R.
2x + ay - z = 2

Find the range of values of a for which (£) has a unique solution. Solve (£) when () has a unique
solution.

Suppose that a = —2 . Find the value(s) of b for which (E) is consistent, and solve (£) for such
value(s) of b .

Is the system of linear equations

- 3y = 1
+ S5y + z = 16
2x + y - z = 2
x —y —z =3

consistent? Explain your answer.

Solve the system of linear equations

x — 3y = 1

x + 5 — 2z = 16
2x — 2y — z = '
x —y — z = 3

(2008-AL-P MATH 1 #07) (15 marks)

7.

(a)

(b)

Consider the system of linear equationsin x , y , z .

(i)

x + (@+2y + (@+)z = 1
(E) : 4 x — 3y - Z = b ,where a , b €R .
3x — 2y + (a@-Dz = 1

Prove that (E) has a unique solution if and only if a” # 4 . Solve (E) when (E) has a unique solution.
For each of the following cases, find the value(s) of b for which (F) is consistent, and solve (E) for
such value(s) of b .

I a=2,

2 a=-2.

Find the greatest value of 2x? + 15y% — 10z> , where x , y and z are real numbers satisfying

x + 4y + 3z =1
x — 3y — z = 0.
3x — 2y + z =1
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(2009-AL-P MATH 1 #07) (15 marks)

7. (a) Consider the system of linear equationsin x , y , z .
x + Ay + 2z = 1
(E) : 5« — Ay + z = 5 ,where 1 ,a€e€R.
Ax — y + z = a

(1) Find the range of values of A4 for which (E) has a unique solution. Solve (£) when (E) has a unique
solution.
(i)  Suppose that A = — 1 . Find the value(s) of a for which (E) is consistent, and solve (£) for such

value(s) of a .

(b)  Is the system of linear equations

x - 2y + 2z =

5 + 2y + z = 5
2x + y - z = =3
4x + 3y — 3z = 2

consistent? Explain your answer.

(¢)  Find the solution(s) of the system of linear equations

x —y + 2z =1
5x + y + z =5
x +y - z =1

satisfying 4x% +2y —z =28 .
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(2010-AL-P MATH 1 #07) (15 marks)

7. (a)  Consider the system of linear equationsin x , y , z
x + y + b4 = 2
(E) : yax — 4z = 2 ,where a , b €R .
3x + 4y + (a+4)z = b

(1) Find the range of values of @ for which (F) has a unique solution, and solve (E) when (F) has a unique
solution.

(i)  Suppose that a =2 . Find the value(s) of » for which (E) is consistent, and solve (E) for such
value(s) of b .

(b)  Consider the system of linear equationin x , y , z

x + y + z = 2

X +2Z = —1
3x + 4y 4+ 2z = 2 ,where 1, u €R .

Ix + 17y — 3z =

(F) :

Find the values of 4 and u for which (F) is consistent.

(c)  Consider the system of linear equationin x , y , z

x + vy + z = 2

X - 6z = 3
S 9x + 12y + 14z = 15

5 — 2y — 18z = 16

Is (G) consistent? Explain your answer.

(2011-AL-P MATH 1 #07) (15 marks)

7. (a)  Consider the system of linear equationsin x , y , z
y + A+Dz = 0
S): 24x + 2y + 2z = pu ,where 1, ueR.
x = Ay - 4z = u?

@) Suppose that 4 =0 .
(1) Prove that (S) has non-trivial solutions if and only if 13+ 1>—-21 =0 .
(2) Solve (S) when A =1 .
(i)  Supposethat y #0 .
(1)  Find the range of values of A4 for which (S) has a unique solution.
(2)  Solve (S) when (S) has a unique solution.
(3) Find A and u for which (S) has infinitely many solutions.

(b)  Is there areal solution (x,y,z) of the system of linear equations

y + 2z = 0
x 4+ 2y + 2z = 1
x — y — 4z =1

satisfying 3x> + 2y? — z2 = 1 ? Explain your answer.
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(SP-DSE-MATH-EP(M2) #07) (5 marks)

7. Solve the system of linear equations
x + Ty — 6z = -4
3x — 4y + Tz = 13 .
4 + 3y + z = 9

(PP-DSE-MATH-EP(M2) #02) (4 marks)

2. Consider the following system of linear equationsin x , y , z
x = Ty + 7z = 0
x — ky + 3z = 0 ,where k is areal number.
2x + y + kz = 0

If the system has non-trivial solutions, find the two possible values of & .

(2012-AL-P MATH 1 #07) (15 marks)

7. (a)  Consider the following system of linear equationsin x , y , z
x + 2y — z = 3
(E) : 2x + S5y + (@—-1z = 4 ,wherea,b €R .

a@a+2)x + y + QRa+1) b

(1) Prove that (£) has a unique solution if and only if a # — 1 and a # — 3 . Solve (£) when (£) hasa
unique solution.

(i)  Suppose that a = —3 . Find b for which (E) is consistent, and solve (E) when (E) is consistent.

(b)  Is the system of linear equations in real variables x , y , z

x + 2y - z = 3
6x + 15y — 7z = 12
2x + 3y - 5z = -12
4 + Sy — 6z = 1

consistent? Explain your answer.

(c)  Find the least value of 3x2 — 7y% + 8z> , where x , y and z are real numbers satisfying

x + 2y — z =3
2x + S5y — 4z = 4.
x — y + 5 =9
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(2012-DSE-MATH-EP(M2) #08) (5 marks)

8. (a)  Solve the following system of linear equations:
x +y+ z =0
2x — y + 5z = 6

(b)  Using (a), or otherwise, solve the following system of linear equations:

x +y+ z =0
2x — y + 5z = 6 ,where 1 isa constant.
x —y + Az = 4

(2013-AL-P MATH 1 #07) (15 marks)

7. (a) Consider the system of linear equations in real variables x , y , z
3x - 2y + Z = 0
(B): $2a+7x — 5y + az = b ,wherea,b €R .
—X + ay — z =1

(1) Find the range of values of a for which (£) has a unique solution, and solve (F) when (E) has a

unique solution.

(i)  Suppose that a=1 . Find b for which (£) is consistent, and solve (£) when (E) is consistent.

(b)  Consider the system of linear equations in real variables x , y , z

3x - 2y + z = 0
-9 + S5y - = -
(F) : * Y ,where 4 , p €R .
-x + y - z = 1
Ax + py — Tz = 44

Find 4 and p for which (F) has infinitely many solutions.

3x — 2y + z = 0
(¢)  If'the real solution of the system of linear equations 4 11x — S5y + 2z = [ satisfies
x = 2y + z = -1

4x?—y?>4+z2=1 ,find B .

(2013-DSE-MATH-EP(M2) #09) (5 marks)

9. Consider the following system of linear equations in x , y and z
X = ay + z = 2

(E) : 32x + (1-2a)yy + @2-b)

3x + (1-3a)y + B—-ab)z

a + 4 , where a and b are real numbers.
4

It is given that (E) has infinitely many solutions.

(a)  Find the values of @ and b .

(b)  Solve (E) .

200




Mathematics - Extended Part (M2)
Past Papers Questions

(2014-DSE-MATH-EP(M2) #09) (6 marks)
+ vy + z = 100

by
9. (a)  Solve the system of linear equations {x + o6y + 10z 200

(b)  In a store, the prices of each of small, medium and large marbles are $0.5 , $3 and $5 respectively. Aubrey
plans to spend all $100 for exactly 100 marbles, which include m small marbles, » medium marbles and £
large marbles.

Aubrey claims that there is only one set of combination of m , n and k . Do you agree? Explain your answer.

(2015-DSE-MATH-EP(M2) #05) (6 marks)

5. Solve the following systems of linear equations in real variables x , y and z :

+

X y + z = 2
(a) -
2x + 3y — 3z = 4

x + y 4+ z = 2
(b) 2x + 3y - 3z = 4
3x + 2y + kz = 6

(2016-DSE-MATH-EP(M2) #11) (12 marks)

11.  (a)  Consider the system of linear equations in real variables x , y , z
x + y - Z = 3
(E) : 14x + 6y + az = b ,where a , b €R .

5 + (I—=a)yy + (Ba-1) b-1

(i) Assume that (E) has a unique solution.
(1) Provethat a #—2 and a # - 12 .
(2)  Solve (E) .

(i)  Assume that a = — 2 and (F) is consistent.
(1) Find b .
(2)  Solve (E) .

(b)  Is there a real solution of the system of linear equations

x + y — z =3
2x + 3y - z = 1
5 + 3y — Tz = 13

satisfying x% 4+ y%> — 6z2 > 14 ? Explain your answer.
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(2017-DSE-MATH-EP(M2) #05) (6 marks)

5. Consider the system of linear equations in real variables x , y , z
x + 2y - z = 11
(E) : $3x + 8 — 11z = 49 ,where h , k €R .

2x + 3y + hz k

(a)  Assume that (£) has a unique solution.
@) Find the range of values of 7 .

(il)  Express z in terms of /# and & .

(b)  Assume that (E) has infinitely many solutions. Solve (E) .

(2018-DSE-MATH-EP(M2) #11) (12 marks)
11.  (a)  Consider the system of linear equations in real variables x , y , z
x + ay + 4(a+1)z 18
(E) : 42x + (@a—-1y + 2@a-1) 20 ,where a , b €R .
x - y - 127 = b

(1) Assume that (£) has a unique solution.
(1)  Find the range of values of a .
(2)  Solve (E) .

(ii))  Assume that a = 3 and (E) is consistent.
(1) Find b .
(2)  Solve (E) .

(b)  Consider the system of linear equations in real variables x , y , z

x + 3y + 16z = 18
+ + 2z = 10
(F) : * Y N , where 5 , t €R .
x -y — 12z =
2x — S5y — 45z = t

Assume that (F) is consistent. Find s and 7 .

(2019-DSE-MATH-EP(M2) #06) (7 marks)
6. Consider the system of linear equations in real variables x , y , z
x - 2y - 2z = f
(E): {5x + ay + az 5p , where a , f €R .

7x + (@=3)y + Qa+1)z = 8p
(a)  Assume that (E) has a unique solution.
(1) Find the range of values of «a .
(i)  Express y interms of @ and f .
(b)  Assumethat @« = —4 . If (F) is inconsistent, find the range of values of S .
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(2020-DSE-MATH-EP(M2) #11) (13 marks)

11.

(a)  Consider the system of linear equations in real variables x , y , z
x -y = 2z =1
(E) : s x — 2y + hz k , where h , k €R .
4 + hy - Tz = 17

(i) Assume that (£) has a unique solution.
(1) Provethat h # -3 .
(2) Solve (E) .
(i)  Assume that 4 = — 3 and (F) is consistent.
(1) Provethat k = -2 .
(2)  Solve (E) .

(b) Consider the system of linear equations in real variables x , y , z
x — y - 2z = 1
x — 2y + hz —2 , where h €R .
4 + hy - Tz = T

(F) :

Someone claims that there are at least two values of /4 such that () has a real solution (x,y,z) satisfying

3x2 + 4y> =7z = 1 . Do you agree? Explain your answer.

(2021-DSE-MATH-EP(M2) #08) (8 marks)

8.

Consider the system of linear equations in real variables x , y , z

x + d-1y + d+3)z = 4-d
(E): 32x + d+2)y - z = 2d-5, where d €R .
3x + d+4)y + 5z = 2

It is given that (£) has infinitely many solutions

(a) Find d . Hence, solve (F) .

(b)  Someone claims that (£) has a real solution (x,y,z) satisfying xy +2xz = 3 . Is the claim correct?

Explain your answer.
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(1991-AL-P MATH 1 #03) (4 marks)
3. (a)
(b)

g=-1
g=1

(1992-AL-P MATH 1 #01) (6 marks)
1. (@ s=
(b) Whens=—9,t:—6,{(3+3m—5n,m,n):m,neR};

—9 , ¢ can be any real number.
When s =—-9 ,t#—-6, {(3—5n,0,n):n€R} .

(1993-AL-P MATH 1 #03) (6 marks)
1 (©

{m,n,3—m —n): m,n € R}

(1994-AL-P MATH 1 #02) (6 marks)
1. 1=0, {(-t,t,t): 1 €R}

(1994-AL-P MATH 1 #09) (15 marks)

9. () () k=-2,20r4
(i) k=—2, (V) isinconsistent; k =2 , x ==~ , y =~ s k=4, x=-2, y=2
1 = R 1S Inconsistent; K =2 , X = 4,y—4, =44, X = 9,)’—9~
(i) k=-2,{t,1,00:t€R}; k=2, {(t,t,—4):t €R} ; k=4, {(21,5,-91): 1t €R} .

(1995-AL-P MATH 1 #09) (15 marks)

L)

oo {(Erree

) 3k +5t 3k +1¢t
® @ k can be all values, — ——t):t€R
12 12
i) k=0, {(-t,t,0):t €R}
(¢c) For h?#9 k—2 h=-2,x 2 _2 2.
B _39 - s - 3ay_3az_ 33
i 2 I 5 1 1 2
== = - , X ==, = -, = - .
3 3777305773
2 17 17 7 10
Forh =3, k=—,t=— ,x=— ,y=— ,7=—.
3 27 27 27 9

(1996-AL-P MATH 1 #05) (6 marks)

1 1 1
1. (a) X=E(b+c—a),Y=5(a+c—b),Z=E(a+b—c)

b x=+ (@a+b—-c)a+c—-D>)
N 2(b +c —a) ’

\/(a+b—c)(b+c—a)
y ==
2(a +c—Db)

\/(a+c—b)(b +c—a)
, 2 =%
2(a+b —c)
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(1996-AL-P MATH 1 #09) (15 marks)
9. (@ {5-5.3t-1,0):t €R}

50 4 7
o {02 (G75))

4 4
(©) Ifa;ég,thenleR;orIfa=§,then/1=3
172 — 11
(d) If/1=3,thena€R;ora=T

(1997-AL-P MATH 1 #03) (6 marks)
3. (b)) Whenk=-4,2=2,{Q2t,t,2t):t€R} ; When k=0, 1=0, {(0,1,0): €R} .

(1997-AL-P MATH 1 #08) (15 marks)

8. (a a=-2,{@t,3t,t):t€eR} ;a=3,{t —t,t):t€R};a=5, {(, —t,2t):t €R}.
b a=-2,b=-1,{Q+4,4+31,1):1t €R}
) x=6,y=7,z=1

(1998-AL-P MATH 1 #01) (6 marks)
1. (a k=—-4or1l
b)) k=-4,{3t, -8,1):teR}; k=1, {(-2¢,2t,t):t €R} .

(1998-AL-P MATH 1 #08) (15 marks)

—(a —b) —(a —b) 2—b—-ab
8. (@ x= , Y= , 2=
1-a)2+a) 1-a)2+a) (1-a)2+a)b

b @G b=-2,{(-1-2t,—1-2¢t,t):t €R}
gy b=1,{(Q-s5s—-t,s1):5,t €R}

(¢)  Inconsistent

(1999-AL-P MATH 1 #01) (6 marks)
1. (a A=-2o0r1l
b A=-=-2,{(t,—-t,t):t€eR};1=1, {(t—-s,51):5,t €R} .

(1999-AL-P MATH 1 #08) (15 marks)
A-3 —4

8. (b) (1) x:4,y=/1+1

(i1))  Inconsistent
(i) {2-t,—-1,1):t €R}
) a#c,b-2c+d=0
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(2000-AL-P MATH 1 #08) (15 marks)

8. (a

(b)

(©)

c+a
2

X =

,y=b—-2a,z=

c—2b+3a
2

1 4
A==-2,b-2a=0;a=-1,b=-2 andc=3,{(l—§,t,§):teR}

B w=2,a=-1,

1 4
b=—2and c =3, t——,t,— ) :t€R
5 5

(i) u #2 , inconsistent

(2001-AL-P MATH 1 #09) (15 marks)

9. (b

(©)

8. (a)

0 x0tR

() k=0, {(=t,t—1

(i) k=-2, {(-2
5

TG -2 """

C2k+A-3k (G +3U+k)
2.0 -2 T 20 -2

,t):t €R}

t+5
,——,t):tER}
5

—1—-4/3 —1+4/3
L C P L E)
2 2
(2002-AL-P MATH 1 #08) (15 marks)
0 -2b —ba-1) 2b
1 x — — N = 5 =
a+1 Y a+1 ¢ a+1

(b)

(i) (1) b canbeany

number, {(2b —3t,b —1t,t) : t € R}

2 b=0, {(-t,t,t):t €R}

i) b=-1

When a =2 , x =

i) b=-1

(2003-AL-P MATH 1 #07) (15 marks)

ST )

-1
7@ @) a#l,at— adast-4
—2a(4a+1) 4a —-2a
x:—’ =—’ =
Qat+D@a+4 > T Ca+ha+d T a+4
0 <—2 2+ 3¢t t)  cR
i1 _ . :
3 3
(2)  Inconsistent
(b) least value =9 —2 —! 1
eastvalue=9 , x =— ,y=—, 7 =—
3 VT3 0 F
(2004-AL-P MATH 1 #07) (15 marks)
’ @ 0 b-2 b—a a->b
. a 1 X =—, = —, -
a—2 20-2) """ 2a-2
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G) () b=2,{0=2t,—t,1):t€R}

9 b

2b+1-10t 4-b — 13t
(2) b can be any value, 5 ,t) :t

-1
b —<k<0
(b) G

(2005-AL-P MATH 1 #07) (15 marks)
7. @ (@) a#—2,a#1 and a #3
b (a2 —6a - 3)

(a—1)a—-3)

4b

>y

G) (1) b=0, {(=2t,1,1):t € R}

T la-Da-3 "

bl

_=2b

T a-1

b +5t =2b +5¢
(2) b canbe any value, {( ,t) it e R}

5 5

~15 15
(b) ——<b<—
7 2

(2006-AL-P MATH 1 #07) (15 marks)
7. (@ a#1land b #0
_2ab-4b +1 2b -1 1

a-0pr 2 " w@=-0p b

b G b=%, {2-1t12):t €R}

(2007-AL-P MATH 1 #07) (15 marks)

7. a (@ a#—2and a # -4
a’+6a+3b+5 bh—1
(a+2@+4)

X =

~
[
=gy

~
S
I

4431 ¢t
J ,—,t):t€eR
4 4

(©) t=—-1,x==-2,y=-1,z=-4

T @+2a+d

@+ 6B -1

T @+2)@+4)

<R
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(2008-AL-P MATH 1 #07) (15 marks)

@ 0 —a’h —3ab —a+2 2b 3ab —a+8b +2
. a i x = , Yy = , 7=
4 —a? Va2 4 —qa?
3-5t 1-4¢
ii 1 b=0, , ,t):teR
@) (1) {( 2 2 > }
2 b==-2,{0+11,1):t €R}
®) =
(2009-AL-P MATH 1 #07) (15 marks)
7. @ () A#—1and 1 #3
ail—=21-3 3(a — 1) 204 —a)
Xr=——, = , =
A+ -3 Y @A+ -3 ¢ @A+ -3
. 1—1t 3¢
i@ a=-1, —)—,t):t€eR
2 2
(b) A1=-2,a =3, inconsistent
c) A=-1,a=-1,

when t=-2 ,x=3,y=-6,z=—-4;whent =3, x=

(2010-AL-P MATH 1 #07) (15 marks)

7. @ (@ a#—2and a #2
2(16 — 2b — a) —22—6a +4b +ab — 24>
x=————,y= )
4 — a2 4 —a?
G) b=7,{1+2t,1-31,1):t R}
b A1=9,{(-1=-2t,t+3,t):t€R} , u=44
2
) a =§ , b =35, inconsistent

(2011-AL-P MATH 1 #07) (15 marks)

7. @ () 2) {@t, =2t,1):t €R}
i) (1) A#-2,1#0and 1#1
o (,12+2zﬂ +l—4)u G+ D= 2o
X = =
WG-Da+2 )T G- DG +2)
3) Whenﬂ:l,y:l;whenﬂ:—Z,y:_Tl.
(b) A =1, u=1,thereisno real solution.

(SP-DSE-MATH-EP(M2) #07) (5 marks)
7. {B=t,t—1,t):t €R}

-2,y=9,z=6.

_ —2+8a—ab
°= 4—a?
(A — D

E

T 20 -G +2)
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(PP-DSE-MATH-EP(M2) #02) (4 marks)
2. k=19 or 2

(2012-AL-P MATH 1 #07) (15 marks)

. 2ab +1la +3b + 6 3a —b b—T7a—-12
7. @ O x= S Y=Eo—— I
2(a + 1)(a + 3) 2(a +3) 2(a + (a +3)
i) b=-9, {(7-3t,2t-2,t):t €R}
4
(b)) a =—§ , b = —4 | inconsistent
(c) a=-3,b=-9 ,leastvalue =—56

(2012-DSE-MATH-EP(M2) #08) (5 marks)
8. (a) {Q2-=-2t,t—2,1t):t €R}
() When A#3 ,x=2,y=—-2,2z=0;when 1=3, {2-2t,t—2,¢t):t €R}.

(2013-AL-P MATH 1 #07) (15 marks)
7. @ @0 a#1 and a #4
_2a+2b—-ab-5 a+2b-17 _1+3ab—-4a-2b

a-Da-4 > " la-Da-4"'""" wG-Da-4

i) b=3,{t2t-1,t-2):t €R}
b a=1,b=3,1=3,pu=2
(c) p=1lor2

(2013-DSE-MATH-EP(M2) #09) (5 marks)
9. (@ a=2o0rb=0
() {6-1,-2,0):t €R}

(2014-DSE-MATH-EP(M2) #09) (6 marks)

4t Ot
9. (a) 80+ —,20——,7r):t €R
5 5

(b) t=0, 5 or 10 . Disagreed.

(2015-DSE-MATH-EP(M2) #05) (6 marks)
5. (@ {@-6t51):1t€R}
() k=8, {@-6t5,1:1t€R}
k#8 ,1=0,x=2,y=0,2z=0
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(2016-DSE-MATH-EP(M2) #11) (12 marks)
_ 3a’—ab +50a + 6b — 24

_ 2(ab —10a +8) ab —12a 4+ 6b — 80

@ 0@ x= (a +2)(a + 12) T G @+ YT T @@+ 12)
G () b=14
2 {@t+2,1-11):t€R}
(b) a=-2,b =14 ,Greatest valueis 14 , no real solution.

(2017-DSE-MATH-EP(M2) #05) (6 marks)

5. (@ () h#2
. k14
W 2=5
b) h=2,k=14

{(=7t —5,41 +8,1): 1 €R}

(2018-DSE-MATH-EP(M2) #11) (12 marks)

1. (@ () (1) a#3anda#-1
@ :a2b+ab+10a—2b—50’
(a+ D(a -3)
Gy (1) b=2
@ {(m+6, —Tm+4,m):meR}
b) s=2,t=-8

(2019-DSE-MATH-EP(M2) #06) (7 marks)

6. @ 0 a#—4and a #-10
(b) p#0

(2020-DSE-MATH-EP(M2) #11) (13 marks)
h%+2hk +7h + Tk + 14
X =

1. (@ @) 2) 132 ,
ia @ {¢+43-11):t€eR}
(b)  The claim is agreed.

(2021-DSE-MATH-EP(M2) #08) (8 marks)
8. (@ {(3-321,13t—1,1):t €R}

(b)  The claim is not correct.

_ —3ab +22a —5b — 38 _ b-2
- (a + D(a -3) © YT 2(a - 3)
_2h—k+7 _hk—h+4k -1
T oh+3)2 T (h + 3)2
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