MA TRAN PE HKI TOAN 10

CAU HOI THEO MUC PO NHAN THUC

. . - Advanced Problem Total number Total % of
STT Lesson Topics Recognise-5 Fluency-30 Problem Solving-35 Solving/Reasoning-10 | of questions :fu:11::|:s questions % of marks
question marks question marks question marks question marks

1 1A Exponent laws 1 10 1 10 5% 10%
2 8E Operations with radicals 1 5 1 5 5% 5%
3 24C Domain and Range 1 6 1 6 5% 6%
4 12A Business Calculation 1 2 1 2 5% 2%
5 12B Appreciation and depreciation 1 2 1 2 5% 2%
6 12C Simple Interest 1 2 1 6 1.5 8 8% 8%
7 12D Compound Interest 1 2 1 6 1.5 8 8% 8%
8 16D Problem solving 1 10 1 10 5% 10%
9 16E Nonlinear simultaneous equations 1 5 1 5 5% 5%
10 2A-E Algebraic expansion review 1 6 0.5 6 3% 6%
11 2D The bionomial expansion 1 2 1 2 5% 2%
12 3A-E algebraic factorisation review 1 6 0.5 6 3% 6%
13 3F Factorisation ax2+bx+c, a not 1 1 2 1 10 2 12 11% 12%
14 3G Misecellaneous factorisation 1 2 1 2 5% 2%
15 13A-C Quadratic review 1 2 1 2 5% 2%
16 13D Completing the square 1 2 1 2 5% 2%
17 13E The quadratic formula 1 2 1 2 5% 2%
18 13F Problem solving using quadratics 1 10 1 10 5% 10%

T8ng cong 10 20 4 40 3 30 2 10 19 100 100% 100%

Ty 1é cau 52.63% 21.05% 15.79% 10.53%

Ty 1& diém 20% 40% 30% 10%




BANG PAC TA MA TRAN TOAN 10

CAU HOI THEO MUC PO NHAN THUC

STT PON VI KIEN THUC CHUAN KIEN THUC KY NANG CAN KIEM TRA NHAN BIET | THONG HIEU VAN DUNG _|[VAN DUNG CAO
Théng hiéu:
1 |1A Exponent laws — use Exponent laws to simplify the express 1
Van dung cao:
2 |8E Operations with radicals — Operations with radicals 1
Théng hiéu:
3 |[24C Domain and Range - find the domain and range 1
Nhén biét:
4 |12A Business Calculation - calculate the busimess problems 1
Nhéan biét:
5 [12B Appreciation and depreciation - state the Appreciation and depreciation 1
Nhén biét:
- find the simple interest
Théng hiéu:
6 |[12C Simple Interest - use the first value where the interesr is known 1 1
Nhéan biét:
- fine the compound interest
Théng hiéu:
7 12D Compound Interest - use the first value where the interesr is known 1 1
Van dung:
8 |[16D Problem solving - solving the problem with linear modules 1
Van dung cao:
9 |16E Nonlinear simultaneous equations |- Find the true bearing of a point from a given point 1
Théng hiéu:
10 |2A-E Algebraic expansion review - Find Qalgebratic values of obtuse angle 1
Nhéan biét:
11 |2D The bionomial expansion - Find the bionomial expansion 1
Théng hiéu:
12 |3A-E algebraic factorisation review - Find the missing factor and side using the algebratic 1
Nhéan biét:
-statea, b, c
Van dung:
13 |3F Factorisation ax2+bx+c, a not 1 - state the quadratic function 1 1
Nhén biét:
14 |3G Misecellaneous factorisation - Find the Misecellaneous factorisation 1
Nhén biét:
15 |13A-C Quadratic review - Find the quadratic 1
Nhéan biét:
16 |13D Completing the square - solve the quadratic function by Completing the square 1
Nhén biét:
17 |13E The quadratic formula - solve the quadratic function by using quadratic formula 1
Vang dung:
18 |13F Problem solving using quadratics |- solve problem with quadratics 1
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Show your working unless stated otherwise

SECTION 1 70 marks
Question 1. Solve for «
r+2 5
a.2r+1=3(x-3) (3 marks) b. 3 (3 marks)
32 _ 927+1
c. 39:+2 — 323: (3 marks) d. 2z (3 marks)
Question 2. Solve the quadratic equations by the given method
a.r’ — 4z =5 (4 marks) b2’ —3z—10=0 (4 marks)
(Completing the square) (Factorisation)
Question 3. Solve the simultaneous by either algebraic methods
2 2x+4)+y=2 (3 marks) x + Y_9 (3 marks)
_ b.2 5
3 5
Question 4. Solve the inequality and graph solutions on the number line
a3 —4dr <7 (3 marks) b.—H<3r+4<1
' o (3 marks)
Question 5. Simplify the expressions
a. 3V3 - 6V5 - 6v3 (3 marks) b. V45 — 3v180 + 3v/20 (3 marks)
106 2 1
W B +
. 12 x \/E (4 marks) d. 9 _ \/g 2+ \/§ (4 marks)
Question 6.
a. Expand and simplify the expression:
, i
(a—3)(2a+5) —2(a +2) (4 marks) 1.
(a + 2b)* — ab(a + b) (4 marks)
b. Fully factorise the expression:
, , i
(. —2)" = (z+5) (3 marks) 1.
22 4+ 222 + 20 + 4 (3 marks)
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Question 7. Simplify the following and express your answers using positive indices.

a. <x72y5)(373976) (3 marks)
3,,-3\ 2

Ty (3 marks)
b.\ 2%
o \/4 x¥ys + (xy>3 (4 marks)
SECTION 2 25 marks
Question 8. Given the function ¥ = f(z) = 2°
a. Copy and complete the following table (3 marks)

T —9 -1 0 1 2 3

y=2°
b. Write the function 9(%) as reflection over y-axis of function f(@), (2 marks)
c. Draw the graphs of function f(2) and 9(2) on the same coordinate plane. (4 marks)
d. Write range and domain of function f(a). (2 marks)

Question 9. You bought $2000 worth of stocks in 2012. The value of the stocks has been decreasing by 10%
each year. (4 marks)

a. Write an exponential decay function to represent this situation, where V is the value of stocks each year
and t is the number of years.

b. What will your stock be worth in 2017? Round your answer to the nearest cent.
Question 10.

a. The length of a room is 8 m greater than its width. If both the length and the width are increased by 2 m,
the area increases by 60 m? Find the dimensions of the room. (5 marks)

b. The second angle of a triangle is twice as large as the first. The measure of the third angle is 20° greater

than the first. How large are the angles? (5 marks)
SECTION 3 S marks
Question 11. Solve the simultaneous equations
2?4+ =3y
y*+y =3z
—Hét-
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Year 10 - Semester Exam Mark Scheme

Q.no Scheme Mark
SECTION 1
a.
20 +1=3(z —3)
20 +1=3x—-9 (2) marks
=10 (1) mark
b. 5
T+
=-5
3

r+2=-15 (2) marks
T = —17 (1) mark

1 C.
31‘+2 — 321
r+2=20 (2) marks
=9 (1) mark
d.
32 — 92r+1
296
25—% — g2atl (1) mark
5 — x4: 2z +1 (1) mark
r=— (1) mark

3

a.
2 —4r =5
x2—4l‘2+42:9 (1) mark
(r—2)"=3 (1) mark
r—2=30rr—2=-3 (0.5)x2 marks
r=>50ry=—1 (0.5)x2 marks
Note: Deduct 1 mark if students use wrong methods

2

b.

7> —3x—10=0

22 —b5r+2xr—10=0

z(r —5)+2(z—5)=0

(x=5)(z+2)=0

r=5o0rx = -2

Note: Deduct 1 mark if students use wrong methods

(1) mark
(1) mark
(1) mark
(0.5)x2 marks

a.




20 +4)+y=2

2y —3x =2
20 +8+y =2
2y —3xr =2

2 +y=-6()

2y —3r =2(2) (1) mark

Isolate ¥ from equation (1): ¥ = —6 — 2x

Substitute ¥ = —6 — 22 into equation (2): (0.5) mark

—3x 4+ 2(—6 —2z) =2

—3xr—12 —4x =2 (0.5) mark

—T7x =14

r=—-2

Theny = —6 — 2 x (=2) = =2 (1) mark

Solution (—2; —2)

la);' Y

2429

2 + 2

Ty,

3 5

Sx + 2y = 20 (1) (0.5) mark

Sxr — 3y = 45

Subtract: 9y = —25 (0.5) mark
y=—5 (1) mark

Substitute ¥ = —9 into equation (1):

br 4+ 2 x (—5) =20

5x — 10 = 20 (0.5) mark

5x = 30

r=20

Solution (6, —5) (0.5) mark

a.

3—4x <7

—4x < 4 (1) mark

x> —1 (1) mark

-‘4 -3 -2 -¢1 0 1 2 3 (1) mark

b.

—-5<3r+4<1

—-9<3xr< -3 (1) mark

—-3<z< -1 (1) mark




<
+
-8 -6 -4 -2 0 2 4 6

(1) mark

a.
3v3—6vV5—6V3
= —-3vV3-6V5 (3) marks
b.
V45 — 3180 + 3v/20
=vVIx3-3V36x5+3V4x5 (1) mark
=—9V5 (1) mark
C.
1
V13 x 10v6
V18
V3 10v/6
=2 3 X ﬁ (2) marks
_60V2
32 (1) mark
=20 (1) mark
d.
2 1
23 T3 +/3
C4+2V3+2-43
(2 — \/g)(Q + \/g) (1) mark
643
4-3 (2) marks
=6++3
(1) mark
a.
i.(a—3)(2a+5) —2(a +2)?
= 2a® + 5a — 6a — 15 — 2a®> — 8a — 8 (2) marks
— _9q — 23 (2) marks
ii. ‘
(a + 2b)* — ab(a + b)
= a® + 6a’b + 12ab® + 8b* — a’b — ab? 2) marks
= a® + 5ab + 11ab?® + 8b°
(2) marks

b.




i (r —2)? — (v +5)?

—(z—2—-z-5)(x—24+x+5) (1) mark
— 7(20 4 3) (2) marks
it + 222+ 20 +4
=2z +2)+2(z +2)
— (e +2) (> +2) (1) mark
(2) marks
a
(z7%y°)(2°y ™)
~ oy (1) mark
— x'
Y (2) marks
b.
(=)
2
X y_4 ) (1) mark
= (oy™)
= xzyfs (1) mark
x
y® (1) mark
c.
Vadys = (zy)’
3 : 1) mark
= 2%y? + (2%y") @
—= xily%
1 (1) mark
= xy%
(2) marks
SECTION 2
a.
z 2 1 0 ! (0.5) x 6 marks
4 2




(2) marks

Coordinate
plane: (1) mark

Points plotting:

(1) mark
Graph: (2)
marks
35 (CLO05) o 5 -
X
-2
-4
]
Note: Deduct 1 mark if students draw graphs in separate
coordinate plane
d.
Domain: {2|z € R} (1) mark
Range: {yly > 0} (1) mark
V = 2000 x 0.9 (2) marks
9
In year 2017:
V =2000 x 0.9° = $1180.98 (2) marks
a.
Let x be the width, then the length is z + 8 (1) x 2 marks
Equation:
(x4+2)(x +2+8) =x(x +8) +60 (1) mark
10 2?4 122 + 20 = 2% + 8z + 60
xr =10 (1) mark
Therefore, the dimensions of the room are 10m width and 18m. (1) mark

Note: Deduct 1 mark if students do not show work to solve
the equation.




b.
Let x be the first angle.
The second angle is twice as large as the first: 2x

The measure of the third angle is 20° greater than the first:
x + 20.

The sum of the interior angles of a triangle is always 180
x4 (2z) + (z + 20) = 180
xz =40

The second angle: 2 x 40° = 80°
The third angle: 20° + 40° = 60°

So, the three interior angles of the triangle are 40°, 80°, and 60°

Note: Deduct 1 mark if students do not show work to solve
the equation.

(1) mark
(0.5) mark

(0.5) mark

(1) mark
(1) mark

(0.5) mark
(0.5) mark

11

z® 4+ =3y (1)
y? +y =3z (2)

Subtract: ° —y* +x —y =3y — 3z
2> —y? +dr —4y =0
(z—y)(z+y)+4x—y)=0
(z—y)z+y+4) =0
r—y=0grx+y+4=0
rT=Yorx=—y—4

Substitute = ¥ into equation (1):
24+ =3z

2 —2x =0

z(r—2)=0

r=0o0rx =2

Theny = =0ory =2 =2

Substitute £ = —¥ — 4 into equation (2):

v +y=3(-y—4)

y?+4r+12=0

A =4*—4x12 = —32 < 0 (No real solution)

Solution (0,0) or (2,2)

Note: Deduct 1 mark if students do not show work to solve
the equation.

(1) mark

(1) mark

(1) mark

(1) mark

(1) mark




