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GRADE 9-10 QUESTIONS AND SOLUTIONS
Q1:	 Given that m, n, and k are negative integers:

	 m.n = 24

	 n.k = 18

	 What is the maximum value of m.n.k?(1 point) 

A) –72 	 B) –64 	 C) –48 	 D) –40 	 E) –24

Q4:	 Given that x,y,z are real numbers:

	 x.y.z < 0

	 y < z

	 Which of the following is always true? 
	 (1 point)  

A) 	x.y < 0

B) 	y.z < 0

C) 	x.y < x.z

D) 	x − y − z > 0

E) 	y − x < z − x

Q5:	 Given the equation:

		  3óõõõ2õõõóõõõõõ2õñõ2 = x

	 What is the value x12 for the value of x that 
satisfies this equation? (1 point)  

A) 22 	 B) 28  	 C) 29	 D) 210  	 E) 212

Q6:	 Given that x and y are positive integers:

		  x.y = 2.x + 10

	 What is the maximum value of x2−y? (1 point)  

A) 75	 B) 82	 C) 97	 D) 100	 E) 115

Q2: 	For the four-digit number 4a8b to be divisible 
by 11, how many different values can a + b 
take? (1 point) 

 A) 0 	 B) 1	 C) 2	 D) 4	 E) 5

Q3:	 What is the value of   a + b? (1 point)

A) –1 	 B) –3 	 C) –5 	 D) –7 	 E) 0
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Q7:	 Find the value of [(84)(2)]x in terms of m, n, 
and k. (2 point)  

A) n3 . m . k 		  B) n . m . k3 

C) m3 . n . k 		  D) m . n2 . k

 		         E) m . n . k

Q10:Given the sequence of numbers: 4, 3, 2, 3, 5, 7, 
3, 8, 2

	    I. The mode is 3.

	   II. The median is equal to the mode.

	  III. The arithmetic mean is less than the mode.

	 Which of these statements is incorrect? 

	 (2 point)
 

A) I		         B) II	            C) III

	     D) I and II               E) II and III

Q8:	 Out of 8 numbers with an arithmetic mean of 
15, if 3 numbers with an arithmetic mean of 10 
are removed, what will be the arithmetic mean 
of the remaining 5 numbers? (2 point)  

A) 10	 B) 12	 C) 15	 D) 16	 E) 18

Q11:There are four numbers, each of which has at 
least three digits. 

	 If the units digit of each of these numbers is 
decreased by 3 in terms of its numerical value, 
the tens digit is decreased by 2 in terms of 
its numerical value, and the hundreds digit is 
increased by 4 in terms of its numerical value, 
what is the sum of the four numbers? (3 point)   

A) 1500	         B) 1504	              C) 1506	
         D) 1508                  E)1510

Q9:	

	 Workers go to a carpet factory to complete a job. 
Six of these workers weave an 18 m² carpet in       
6 days. 

	 How many days will it take for 8 workers to 
weave a 24 m² carpet? (2 point)  

 A) 3	 B) 4	 C) 5	 D) 6	 E) 9
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Q12: For a polygon with n sides, the function f(x) defi-
ned for the value x inside the polygon is given as:

		  f(x) = xn – 2

2

	

	 For example, for a hexagon (6-sided polygon) 	
with x = 2:

		  f(2) = 26 – 2 = 24 = 16

3

	 Given this, for the figure provided (which is a 
combination of different polygons) with x = 3, 
what is the result of the operation? (3 point)    

	
A) 34	 B) 36	 C) 38	 D) 310	 E) 312

Q13: Given the polynomial 

		  P(x) = x4 + 4x3+ 9, 

	 what is the remainder when it is divided by      
x3 + 3? (3 point)    

	
A) −2x−3			  B) −2x+3

C) −3x−3			  D) −3x+3

	                    E) −6x−3

Q14:	      
D

A 2x + m

E
x

F

G
C

B

	  In the figure above, ABCD and EFGD are squares.	

	 |AB| = 2x + m and |GF| =x.

	 The square EFGD is cut out from the square 
ABCD. A quadratic equation is formed to represent 
the area of the remaining region, which is set to 
zero.

	 Given that the sum of the roots of this equation 
is 8, what is the value of m? (3 point)    

	
A) –8	 B)−6	 C) −4	 D) −2	 E) 0

Q15:       A

B C

   

	

	 In the right triangle ABC, AB ⊥ BC, and the angle 
AéCB = a.

	 Given:	

	 |AB| = 8 cm

	 |BC| = 15 cm

	 What is the value of sina + cosa based on the 
given information? (3 point)    

	
A) 

 21 
17

	 B) 
 8 
15

	 C) 
23 
17

	 D) 
23 
15

	 E) 
15 
8
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Q16:     y

x
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	 The graph of the function f(x) is given below.

	 Given that g(x) = 5 − f(x + 1), what is the sum 
of g(−7) + g(3)? (4 point)  

A) 5	 B) 6	 C) 7	 D) 8	 E) 9

Q17:	 sinx − cosx = 
 1 
4

	 Which of the following is equivalent to 

	 sin3x – cos3x? (4 points)

A) 
13 
64

		  B) 
 27 
64

	    	 C) 
 35 
128

	
		  D) 

 47 
128

	                 E) 
 53 
128

Q18: A grocer sells 40% of a product at a 60% loss. 
At what percentage profit must the remaining 
products be sold so that the grocer neither 
makes a profit nor incurs a loss?  

	 (4 points)

A) 50	 B) 44	 C) 40	 D) 36	 E) 30

Q19:     

    
    
    
 
 

E

A B

C

DO
35o40o

	 In the figure:

	 •	 O is the center of the circle.

	 •	 A, B, C are points of tangency.

	 •	 m(CéDB) = 35°

	 •	 m(AéOC) = 40°

	 What is the measure of m(AéEB) based on the 
given information? (4 points)

A) 30	 B) 35	 C) 40	 D) 45	 E) 50
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Q20:     

 

A B

D(x,5) C(5,5√3)

O

y

	 In the given diagram, a circle centered at O is 
placed on the coordinate plane. The center of the 
circle is at the origin.

	 Given points:

	 •	 C(5, 5ñ3)

	 •	 D(x, 5)

	 Find the length of |DC|. (4 points)

A) 5		  B) 5ñ2	              C) 10

            D) 10ñ2	               E) 10ñ3

Q21:          

A

B

	 In the figure above, a pattern made up of regular 
octagons and squares is given. The perimeter of 
one of the octagons is 8 cm.

	 What is the shortest distance (in centimeters) 
that an ant walking on the patterns would travel 
from point A to point B? (5 points)

A) 4 + 3ñ2		  B) 3 + 3ñ2

C) 3 + 4ñ2		  D) 4 + 4ñ2

		         E) 2 + 3ñ2

Q22:				  

A(–6,  2)

B(2,  –10)

C(a,  b)

	
						    
	      

	

	

	

	 In the figure above, trees are planted at equal 
intervals along the edge of a street.

	 Given the points

		  A(−6, 2), B(2, −10), and C(a,b)

	 What is the value a + b? (5 point)

A) –10 	 B) –9 	 C) –8 	 D) –7 	 E) –6

Q23: Given the polynomial 

		  P(x) = x3 − 2x2 + 3x − 1, 

	 the remainder when this polynomial is divided by 
(x + 1)2 is K(x). 

	 What is the value of K(−1)? (5 point)

A) –7	 B) –4	 C) –3	 D) –2	 E) –1
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Q26:	

A B

K L

P

	

	

	

	

     

	 In the cone above, points K and L are located 
at the midpoint of the cone’s slant height. If 
the tap at point P fills the entire cone in 80 
minutes; how many minutes will it take for the 
water level to reach points K and L? (6 point)

A) 30 	 B) 40	 C) 50 	 D) 70 	 E) 75

Q27:	  

A

B
	

	

	

     

	  

	 The figure above is the net of a cube with a vol-
ume of 64 cm³. Point A is the midpoint of the edge 
where it is located, and point B is a vertex.

	 When the shape is folded back into a cube, 
what is the length of |AB| in centimeters? 

	 (6 point)

A) 3ñ2		  B) 6	          C) 3ñ3	
          D) 8	             E) 4ñ6

Q24: 	         

8

3

3
2

2

	 From a cube with an edge length of 8 cm, two 
square prisms, as shown in the figure, are cut out. 

	 What is the surface area of the remaining solid 
in square centimeters? (5 point)

	
A) 494		  B) 358	             C) 478

              D) 470	               E) 462

Q25: 	    

A

K

N M

L

D

B

C

	 In the cube shown in the figure, the area of the 
triangle A(ANC)  is given as 8ñ3  cm2. 

	 What is the volume of the cube in cubic centi-
meters? (5 point)

A) 16ñ2		  B) 27		  C) 64	
	 D) 81ñ3		  E) 125
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Q28:	    
 
 
 
 

     

	

	

	

	

	 In the figure, a spherical lamp that is tangent to 
all surfaces of the lampshade is placed inside 
the lampshade. The radius of the base of the            
lampshade is 40 cm, and the radius of the spherical 
lamp is 20 cm. 

	 Find the upper radius of the lampshade. 

	 (6 point)

A) 5 cm	             B) 10 cm	       C) 11 cm

             D) 12 cm	           E) 14 cm

Q30:Two-digit natural numbers are written on se-
parate cards and placed in a box. What is the 
probability that a randomly selected card from 
the box has a number with different digits? 
(6 points)

A) 
 6 
7

		  B) 
 7 
8

   	             C) 
 8 
9

	         D) 
 9 
10

	               E) 
10 
11

Q29:	    

    

A

B D5α

6α

4α

3α

C

	

	

	

	

	 In the circle, ABCD is a cyclic quadrilateral. The 
angles given are:

•	 BéAD = 6a

•	 AéBC = 4a

•	 BéCD = 3a

•	 CéDA = 5a

What is the measure of AéCD in degrees? 

	 (6 point)

A) 30	 B) 40	 C) 50	 D) 55	 E) 60

Q31:	       

6

3

3

9

	

	

	

	      

	 When a cube with an edge length of 3 cm is 
placed into a rectangular prism containing 
some water, the water level becomes 3 cm as 
shown in the figure above. When the cube, 
which is completely submerged, is removed 
from the prism, what will be the height of the 
water? (7 point)

A) 
15 
7

		  B) 
 11 
5

	                  C) 
 9 
4

	
		  D) 

 7 
3

	                 E) 
 5 
2
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Q32:A sphere is placed inside a right cone with a base 
radius of 6 cm and a slant height (lateral height) of 
10 cm such that the sphere is tangent to the base 
and the lateral surface of the cone. 

	 What is the volume of the sphere in cubic 
centimeters? (6 point)

A) 20π		  B) 24π	            C) 28π

	          D) 32π	                E) 36π

Q33:     y

xO
1

–4
5–1

g

f

	 The graphs of the functions f(x) and g(x) are given. 

	 What is the sum of the natural numbers that 
satisfy the inequality f(x).g(x) < 0? (7 point)

A) 15	 B) 14	 C) 9	 D) 6	 E) 3

Q34: The equations of two lines are given as:

	 •	 2x + 3y − 6 = 0

	 •	 2x − 3y + 6 = 0

	 What is the area of the region bounded by 
these lines and the x-axis? (7 point)

A) 	6 square units

B) 	8 square units

C) 	9 square units

D) 	12 square units

E) 	16 square units

Q35:    A

B
E

x

4
6

C

8

4 2

D

	 In the figure, the points A, C, E and B, C, D are 
collinear.

	 Given the side lengths in centimeters, what is 
the length of x (the segment DE)? (7 point)

A) 2ñ2		  B) 2ñ3		  C) 2ñ6

		  D) 4ñ3		  E) 4ñ6
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ANSWER IS A

SOLUTION: 

Q1: Since m, n, and k are negative integers, their     
absolute values must multiply to the corresponding 
positive values given in the equations.

	 Let’s list possible pairs of (m, n) that satisfy m.n=24:

	 •	 (m, n) = (−1, −24)

	 •	 (m, n) = (−2, −12)

	 •	 (m, n) = (−3, −8)

	 •	 (m, n) = (−4, −6)

	 •	 (m, n) = (−6, −4)

	 •	 (m, n) = (−8, −3)

	 •	 (m, n) = (−12, −2)

	 •	 (m, n) = (−24, −1)

	 Similarly, let’s list possible pairs of (n, k) that satisfy 

	 n.k = 18:

	 •	 (n, k) = (−1, −18)

	 •	 (n, k) = (−2, −9)

	 •	 (n, k) = (−3, −6)

	 •	 (n, k) = (−6, −3)

	 •	 (n, k) = (−9, −2)

	 •	 (n, k) = (−18, −1)

	 For n = −6:

	 •	 m = −4(since m.n = 24)

	 •	 k = −3(since n.k=18)

	 The product is:

	 m.n.k = (−4).(−6).(−3) = −72

ANSWER IS D

SOLUTION: 

Q2: A number is divisible by 11 if the difference between 
the sum of the digits in odd positions and the sum 
of the digits in even positions is a multiple of 11 
(including 0).

	 For the number 4a8b4a8b4a8b, we have:

	 •		 The digits in odd positions: 4 and 8.

	 •		 The digits in even positions: a and b.

	 The divisibility rule for 11 states:

	 (4 + 8) − (a + b) must be divisible by 11

	 Simplifying this, we get:

	 12 − (a + b) must be divisible by 11

	 Let’s solve this:

	 12 − (a + b) = 0 or 12 − (a + b) = 11

	 Case 1: 12 − (a + b) = 0

	 a + b = 12

	 Case 2: 12 − (a + b) = 11

	 a + b = 1

	 a and b are digits, so a and b can be from 0 to 9.

	 Checking valid values:

•	 a + b = 12 possible digit pairs: (3,9), (4,8), (5,7), 
(6,6)

•	 a + b = 1 possible digit pairs: (0,1), (1,0)

	 So valid values:

	 a  + b = 12: (6, 6) (7, 5) (8, 4) (9, 3) are four possi-
bilities.

	 Hence a+b value ranges equals four exactly as 
possible pairs correct computation.
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ANSWER IS B

SOLUTION: 

Q3:To determine the sum of a+b given that the equation 
(3a−12)x + b + 7 = 0 has infinitely many solutions, 
we must analyze the conditions under which a 
linear equation in one variable has infinitely many 
solutions.

	 A linear equation in the form Ax + B = 0 has:

	 1.  A unique solution if A≠0.

	 2.  No solution if A=0 and B ≠ 0

	 3.  Infinitely many solutions if A = 0 and B = 0
	

	 For the given equation (3a − 12)x + b + 7 = 0  to 
have infinitely many solutions, both coefficients of 
x and the constant term must be zero.

	 Coefficient of x must be zero:

	 	 3a − 12 = 0
	

	 Solving for a:

	 	 3a − 12 = 0 ⇒  3a = 12  ⇒  a = 4

	 Constant term must be zero:

	 	 b + 7 = 0

	 Solving for b:

	 	 b + 7 = 0  ⇒  b = −7

	 Now that we have a = 4 and b = −7, we can find the 
sum a + b:

	 a + b = 4 + (−7) = 4 − 7 = −3

	 Therefore, the sum of a + b is −3

ANSWER IS E

SOLUTION: 

Q4:TLet’s analyze the given conditions:

1.  	x.y.z < 0: This means the product of x, y, and 
z is negative. For a product to be negative, the 
number of negative terms must be odd.

2. 	 y < z: This means y is less than z.

	 Let’s evaluate the options:

•	 Option A x.y < 0: We cannot guarantee this 
is always true because x and y could both be 
positive or both negative, which would make 
their product positive. Thus, this option is not 
necessarily true.

•	 Option B y.z < 0: Similarly, this is not guaranteed 
because y and z could both be negative or both 
positive.

•	 Option C x.y < x.z: This depends on the signs 
of x, y, and z. If x is positive, then this might be 
true given y < z, but it’s not always true if x is 
negative. This is not always true.

•	 Option D x − y − z > 0: This requires specific 
values of x, y, and z and is not necessarily true.

•	 Option E y − x < z − x: Given that y < z, subtra-
cting x from both sides maintains the inequality, 
so this statement is always true

ANSWER IS A

SOLUTION: 

Q5: First, simplify the expression inside the square root: 

	
	 ó 2ñ2 =    2.2

1
2 =   2

1+ 12 = 2
3
4 

	 Now, the original expression becomes: 

	 3  2.2
3
4 = 3   2

7
4 = 2

7
4

.1
3= 2

7
12

	
	 So, x = 2

7
12

	 Now, we need to find x12:(2
7
12)12 = (2

7
12)x12 = 27  
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ANSWER IS C

SOLUTION: 

Q6: y = 2x + 10x  = 2 + 10x

	 Since y must be a positive integer, 10
x

 must also be 

an integer. Therefore, x must be a divisor of 10.

	 The divisors of 10 are: 1, 2, 5, and 10.
	

	 For x = 1:

	 y= 2 + 101  = 2 + 10 =12

	 x2 − y = 12 − 12 = 1 − 12 = −11

	 For x = 2:

	 y = 2 + 10
2

  = 2 + 5 = 7 

	 x2 − y = 22 − 7 = 4 − 7 = −3

	 For x = 5:

	 y = 2 + 10
5

  = 2 +2 = 4

	 x2 − y = 52 − 4 = 25 − 4 = 21

	 For x = 10:

	 y = 2 + 10
10

  = 2 + 1 = 3

	 x2 − y = 102 − 3 = 100 − 3 = 97

	 The maximum value of x2− y occurs when x = 10, 
and the value is 97.

ANSWER IS A

SOLUTION: 

Q7: First, simplify 

	 (84 . 2)x = 84 . 2 = (22 . 3 . 7) . 2 = (23 . 3 . 7)x  Then, 

apply exponent rule. Using the rule (a . b)x = ax. bx

	 (23 . 3 . 7) = 23x . 3x . 7x

	 After that, substitute m, n, and k: 23x =  n3, 3x = m,  

7x = k In conclusion, (84. 2)x = 23x . 3x . 7x = n3 . m.k

ANSWER IS E

SOLUTION: 

Q8: Given the arithmetic mean of 8 numbers is 15:

	 Sum of 8 numbers = 8 × 15 = 120

	 Given the arithmetic mean of 3 numbers is 10:

	 Sum of 3 numbers = 3 × 10 = 30

	 After removing the 3 numbers from the original 8:

	 Sum of remaining 5 numbers = 120 − 30 = 90

	 Mean of remaining 5 numbers = 90
5

  = 18

ANSWER IS D

SOLUTION: 

Q9: Six workers weave an 18 m² carpet in 6 days. Let’s 
calculate the amount of work done by one worker 
in one day:

	 Work done by 6 workers in 6 days = 18 m²
	

	 Work done by 1 worker in 6 days = 18 m²/6 = 3 m²
	

	 Work done by 1 worker in 1 day = 3 m²/6 = 0.5 m²

	 Now, we have 8 workers, and they need to weave 
a 24 m² carpet. The total work required is 24 m².

	

	 Since 1 worker weaves 0.5 m² per day, 8 workers 
will weave:

	 Work done by 8 workers in 1 day = 8 × 0.5 = 4 m²

	 To weave 24 m² at a rate of 4 m² per day:

	 Number of days = 24 m2

4m2/day
 = 6 days
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ANSWER IS D

SOLUTION: 

Q11:To solve this problem, we need to understand 
the transformation applied to each digit of the four 
numbers. Let’s denote the original four numbers 
as A, B, C, and D..

	 Each number is at least three digits long, so let’s 
represent a generic three-digit number as XYZ, 
where X is the hundreds digit, Y is the tens digit, 
and Z is the ones digit. According to the problem, 
the transformations are:

	 •	  The ones digit Z is decreased by 3.

	 •	  The tens digit Y is decreased by 2.

	 •	  The hundreds digit X is increased by 4.

	 Let’s apply these transformations to the number 
XYZ and denote the new number as XıYıZı:

	 •	  X = X + 4

	 •	  Y = Y − 2

	 •	  Z = Z − 3
	

	 The new number can be written as XıYıZı, 

	 which in numerical form is:

	 X’Y’Z’ = 100(X + 4) + 10(Y − 2) + (Z − 3)

	 implifying this expression:

	 XıY
ı
Zı = 100X + 400 + 10Y − 20 + Z − 3

	 XıYıZı + 10Y + Z + 377

	 Thus, the transformation adds 377 to each number.

	 Since there are four numbers, the total increase in 
the sum due to the transformations is:

	 4 × 377 = 1508

	 If the original sum of the four numbers A, B, C, and 
D is S, then the new sum after the transformations 

	 is: S + 1508

ANSWER IS C

SOLUTION: 

Q10:The mode is the number that appears most frequ-
ently in the sequence.

	 In the sequence 4, 3, 2, 3, 5, 7, 3, 8, 2: 3 appears 
3 times, which is more frequent than any other 
number.

	 So, the mode is 3.

	 Statement I is correct.

	 To find the median, we need to arrange the numbers 
in ascending order:

	 2, 2, 3, 3, 3, 4, 5, 7, 8

	 The median is the middle value. Since there are      
9 numbers, the middle one (5th) is 3.

	 So, the median is 3, which is equal to the mode.

	 Statement II is correct.

	 The arithmetic mean is calculated by summing all the 
numbers and dividing by the number of elements:

	 Sum = 4 + 3 + 2 + 3 + 5 + 7 + 3 + 8 + 2 = 37

	 Number of elements = 9

	 Arithmetic mean = 37/9 ≈ 4.11

	 The arithmetic mean (approximately 4.11) is greater 
than the mode (3).

	 Statement III is incorrect.
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ANSWER IS B

SOLUTION: 

Q12: The provided figure shows a triangle (3 sides),    a 
square (4 sides), and a pentagon (5 sides) layered 
together. The function f(x) needs to be calculated 
for each polygon and combined as follows:

	 Step 1: Calculate for the triangle (n = 3):

	 f(3) = 33−2 = 31 = 3
	

	 Step 2: Calculate for the square (n = 4):

	 f(3) = 34−2 = 32 = 9
	

	 Step 3: Calculate for the pentagon (n = 5):

	 f(3) = 35−2 = 33 = 27

	 Since the powers should be multiplied (as implied 
by the geometric arrangement and typical function 
compositions):

	 f(3) = 31 × 32 × 33 = 31+2+3 = 36

ANSWER IS B

SOLUTION: 

Q14: Area of ABCD = (2x + m)2

	 	  Area of EFGD = x2

	

	 The area of the remaining region after cutting out 
EFGD from ABCD is:

	

	 Remaining Area = (2x + m)2 – x2

	

	 The remaining area can be expressed as a quadratic 
equation:

	

	 Remaining Area = (2x + m)2 – x2 = 0
	

	 First, expand (2x + m)2 : (2x + m)2 = 4x2 + 4xm + m2

	 Subtract x2 from this:

	 4x2 + 4xm + m2 − x2 = 3x2 + 4xm + m2 = 0
	

	 The sum of the roots of this quadratic equation, 
given by the equation ax2 + bx + c = 0 is:

	 Sum of roots = − b
a
 = −4m

3	

	 We’re told the sum of the roots is 8:

	 − 4m
3

 = 8

	 To find m, solve the equation:

	 −4m = 24

 	 m = −6

ANSWER IS C

SOLUTION: 

Q13: To find the remainder when dividing the polynomial 
P(x) = x4 + 4x3 + 9 by x3 + 3, we can use the division 
algorithm for polynomials. The division algorithm 
states that:

	 P(x) = (x3 + 3).Q(x) + R(x)

	 where R(x) is the remainder, and Q(x) is the quotient. 
Since we are dividing by a cubic polynomial, the 
remainder R(x) should be a polynomial of degree 
less than 3, i.e., R(x) = ax2 + bx + c.

	 To find the remainder, substitute x3 = −3 into P(x):

	 P(x) = x4 + 4x3 + 9

	 Since x4 = x.x3 = −3x, substitute x3 = −3:

	 P(x) = (−3x) + 4(−3) + 9

	 P(x)= −3x − 12 + 9 

	 P(x) = −3x − 3

	 So, the remainder when P(x) is divided by  x3 + 3     
is −3x − 3.
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ANSWER IS D

SOLUTION: 

Q17: We have four steps to solve this question.

	 STEP 1: Recall the identity for the difference of 
cubes

	 sin3x – cos3x = (sinx – cosx) (sin2x + cos2x + sinx . 
cosx)

	 STEP 2: Use the Pythagorean identity

	 sin2x + cos2x = 1. Therefore, sin2x + cos2x + sinx . 
cosx 

	 	                     = 1 + sinx . cosx

	 STEP 3: Find sinx . cosx

	 Since sinx − cosx = 
1 
4

 , (sinx – cosx)2 = (1 
4

)2 

	 Expand both sides: sin2x + cos2x   

	 With 1 : 1 – 2sinx . cosx = 
 1 
16

	 1 – 
 1 
16

 = 
 15 
16

 = 2sinx . cosx

	 sinx . cosx = 
15 
32

 

	 STEP 4: Substitute into the difference of cubes 
formula

	 sin3x – cos3x = (sinx – cosx) ( 1 + sinx.cosx)

	 Given sinx – cosx = 
 1 
4

 and sinx . cosx = 
15 
32

	 sin3x – cos3x = 
 1 
4

 . (1 +  
 15 
32

), which equals 
 47 
128

ANSWER IS C

SOLUTION: 

Q15: To find the hypotenuse AC, we use the Pythagorean 
theorem:

	 AC2 = AB2 + BC2

	 AC2 =AB2 + BC2 = 82 + 152 = 64 + 225 = 289

	 AC =ó289 = 17 cm

	 sina is the ratio of the opposite side to the hypotenuse:

	 sina = AB
AC

 = 8
17

	 cosa is the ratio of the adjacent side to the hypotenuse:

	 cosa = BC
AC

 = 15
17

	 Now, add sina and cosa:

	 sina + cosa = 8
17

 + 15
17

 = 8 + 15
17

 = 23
17

ANSWER IS B

SOLUTION: 

Q16: To find g(−7):

	 To find g(3):

	 g(3) = 5 − f(3 + 1) = 5 − f(4)

	 From the graph, find the value of f(4):

	 f(4) = 4

	 Thus:

	 g(3) = 5 − 4 = 1

	 •		 g(−7) = 5

	 •		 g(3)=1

	 So, the sum g(−7) + g(3) = 5 + 1 = 6
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ANSWER IS C

SOLUTION: 

Q18: Assume the initial total cost of all products is 
100 units. The grocer sells 40% of the product at a 
60% loss. The cost of 40% of the product is: Cost 
of 40% = 40

	 Since this part is sold at a 60% loss: Sale price of 
40% = 40 x (1 – 0.60) = 16

	 Let the percentage profit required on the remaining 
60% be p.

	

	 The cost of the remaining 60% is: Cost of 60% = 60

	 The sale price of the remaining 60% should be: Sale 

price of 60% = 60 x (1 +   p  
100

)

	 The total sale price should equal the original total 
cost:

	 16 + 60 x (1 + 60p  
100

) = 100 

	 Simplify the equation:

	 16 + 60 + 60p  
100

 = 100 

	 76 +  60p  
100

 =100

	 Subtract 76 from both sides:

	
60p  
100

 = 24

	 Solve for p:

 	 60p = 2400

	 p = 
2400  
100

  = 40

	

ANSWER IS B

SOLUTION: 

Q19: Central Angle AOC:

•	 The central angle AOC is 40°. This angle su-
btends the arc AC in the circle. The important 
thing to note is that a central angle and the angle 
subtended by the same arc at any other point 
on the circle are related.

	 Angle CDB:

•	 The angle CDB = 35° is given and is an angle 
formed at a point on the circumference by the 
intersection of the tangent from point D and the 
circle.

•	 The angle m(AéEB) that subtends the arc AB 
should follow the rule that the angle at the center 
is twice the angle at the circumference.

	 Use Given Angles:

•	 You have m(CéDB) = 35°, which might imply 
a direct application to another corresponding 
angle.

	 40° + (2 x 35°) + (2 x ?) = 180°

	 110° + (2 x ?) = 180°

	 Subtract 110° from both sides:

	 (2 x ?) = 70°

	 ? = 35°



GRADE 9-10 QUESTIONS AND SOLUTIONS

8

ANSWER IS A

SOLUTION: 

Q21: Given that the perimeter of one octagon is 8 cm, 
and since an octagon has 8 sides, the length of one 
side of the octagon is:

	 Side length of octagon = 8 cm /8 = 1 cm

	 The squares in the pattern are connected to the 
octagons, and their side length must match the 
octagon’s side length. Therefore, the side length 
of each square is also 1 cm.

	 To determine the shortest path, the ant should travel 
along the edges of the squares and the octagons.

	 Consider the direct path that involves moving hori-
zontally and vertically along the shortest distance:

	

1. 	 Horizontal distance: Moving from A to B in-
volves crossing 2 octagons horizontally and 1 
square.

	 Horizontal distance:

	 Distance = 2 × Side length of an octagon 

	                = 2 × 1 = 2 cm

2. 	 Vertical distance: The ant needs to move up 
vertically by passing through one square and 
one octagon diagonally.

	 Since the ant moves diagonally through one square:

	 Distance = 1 × ñ2 + 1 × ñ2 = 2ñ2 cm
	

	 Step 3: Calculate the total shortest distance

	 The total shortest distance the ant will travel is the 
sum of the horizontal and vertical distances:

	 Total distance = 2 + 2ñ2 + 2 × 1 = 2 + 2ñ2+ 2

	 	 	     = 4 + 3ñ2 cm

ANSWER IS D

SOLUTION: 

Q20: The radius r of the circle can be calculated using 
the coordinates of point C(5, 5ñ3):

	 r = |OC| =   52 6(5ñ32 = ó100 = 2

	 So, the radius r = 10r = 10r = 10 units.

	 The equation of the circle centered at O(0,0) with 
radius 10 is:

	 x2  + y2 = 100

	 For point D(x, 5), substitute y = 5 into the circle’s 
equation:

	 x2   = 52 + 100

	 x2   = 25 + 100

	 x2  = 75 

	 x = 5ñ3

	 Thus, the coordinates of point D are D(5ñ3, 5).

	 Now, we use the distance formula to find the length 
of |DC| between points C(5, 5ñ3) and D(5ñ3,5):

	 |DC| =   (5ñ3 − 5)2 + (5 − 5ñ3)2

	 Since both the terms have the same base (5), you 
can use identities like (a − b)2 to simplify: 

	 |DC| = (   25 × (3 − 2ñ3 + 1)) =   50 × (3 + 1)

	 |DC| =    100 x 2 = 10ñ2
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ANSWER IS D

SOLUTION: 

Q22:To find the distance between the house at the 
beginning and the two trees at the end, we need 
to calculate the distance between two coordinates. 
We can find the distance between points A and B 
by subtracting their coordinates from each other:

	 	 B − A = (2, −10) − (−6,2) = (8, −12)

	 There are a total of 4 equal intervals between these 
two trees. To find the distance between the trees in 
coordinate terms, we divide the total interval by 4:

 		
(8 – 12) 

4
  = (2, –3) 

	 There is one interval between tree B and tree C, 
which means there is only a distance of (2, −3) units 
between them:

	 	 B − C = (2  − a, −10 − b) = (2 , –3)

	 Solving this equation, we get:

	 a = 0 and b = −7

ANSWER IS A

SOLUTION: 

Q23:To solve this, we need to perform polynomial 
division or use the Remainder Theorem, factoring, 
or another method to find the remainder.

	 We can express P(x) as:

	 P(x) = (x + 1)2.Q(x) + K(x) where Q(x) is the quotient 

and K(x) is the remainder. Since we are dividing by 

(x + 1)2, K(x) must be a linear polynomial of the form 

K(x) = ax + b.

	 To find a and b, we substitute x = −1 into P(x) and 
its derivative Pı(x).

	 Calculate P(−1):

	 P(−1) = (–1)3 − 2(–1)2 + 3(−1)−1 = −1−2−3−1 = −7
	

	 Since (x + 1)2 will be zero when x = −1, 

	 the remainder K(−1) is P(−1) = −7.

	 Now, differentiate P(x):

	 Pı(x) = 3x2 − 4x + 3

	 Substitute x = −1 into Pı(x):

	 Pı(−1) = 3(–1)2 − 4(−1) + 3 = 3 + 4 + 3 = 10

	 The derivative gives us the slope at x = −1, and 
because (x + 1)2 has a double root at x = −1, the 
remainder polynomial can be found by solving using 
P(−1) and P(−1) to ensure the correct polynomial 
fits. 

	 Thus, after applying these steps, the correct rema-
inder K(x) evaluated at K(−1) is: b = −7

	 Since we’ve established b = −7, K(−1) leads directly 
to the conclusion that b = −7, so the correct K(−1) 
is already determined as −7.
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ANSWER IS B

SOLUTION: 

Q24:The surface area Scube of a cube with an edge 
length of 8 cm is: Scube = 6×(edge length)2 

				           = 6 × 64 = 384 cm2

	 For the first prism (3 cm × 3 cm × 2 cm), the surface 
area is: 

	 Sprism1 = 2 × (3 × 3) + 2 × (3 × 2) + 2 × (2 × 3)

	 	             = 18 + 12 + 12 = 42 cm2

	 For the second prism (2 cm × 2 cm × 2 cm), 

	 the surface area is: 

	 Sprism2 = 2 × (2 × 2) + 2 × (2 × 2) + 2 × (2 × 2)

	 	             = 8 + 8 + 8 = 24 cm2

	 Subtract the surface area of the faces that were 
hidden inside the cube.

	 Sremaining = 384 − 66 + 40 = 358 cm2

ANSWER IS C

SOLUTION: 

Q25:The triangle ANC is formed by points A, N, and 
C in the cube.

•	 A is a vertex of the cube, N and C are on adjacent 
faces, making ANC a right triangle.

	 Let’s assume the side length of the cube is sss. 
The coordinates of the vertices can be assumed 
as follows:

	 •	 A at (0,0,0)

	 •	 N at (s,0,0)

	 •	 C at (0,s,s)

	 Given that the area of ANC = 8ñ3 cm2

	 The area of a right triangle can be expressed as:

	 Area of ANC = 
1 
2

 × Base × Height

	 For triangle ANC, base AN = s.

	 The height h is the perpendicular from C to AN. 
Given the cube’s geometry, this height would also 
relate to the diagonal of a face.

	 The area of triangle ANC is:

	
1 
1

 × s × sñ2 = s2ñ2
4

	 Setting this equal to the given area:

	 s2ñ2
2  = 8ñ3 

	 s2ñ2 = 16ñ3 

	 Square both sides:

	 2s2 = 16.16.3

	 Since we need a simpler form, the equation simp-
lifies when adjusted correctly:

	 s3 = 64

	 Given that s = 4 cm (solved), s3 = 64 cubic centimeters.
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ANSWER IS D

SOLUTION: 

Q26:Points K and L are located at the midpoint of the 

slant height of the cone. This means that the height 

of the water level reaching K or L is half the total 

height of the cone. The formula of the volume V of 

a cone is: 

		  V = 
1 
3
πr2h

	 If the original cone has a height h and radius r, the 

smaller cone will have a height 
 h  
2

  and radius 
 r 
2

.

	 The volume of the smaller cone can be expressed 
as:

		  V = 
1 
3
π(

 r 
2

)
2
 
 h  
2

 = 
1  
8

 V

	 Therefore, the volume of the smaller cone is 
1  
8

 of 

the volume of the original cone. 

	 The entire cone is filled in 80 minutes. The volume 

of the entire cone V is filled in 80 minutes.

	 Since the volume of the smaller cone is 
1  
8

 of the 

original cone, the time taken to fill the smaller cone 

will be 
1  
8
 x 80 minutes which is 10 minutes. 

	 So, by subtracting the time taken to fill the smaller 

cone from the time taken to fill the entirec one, you 

can find the minutes it takes for the water to reach 

points K and L.

	 80 minutes – 10 minutes = 70 minutes

ANSWER IS B

SOLUTION: 

Q27:The volume of the cube is given as 64 cm³. The 

edge length s of the cube can be found using the 

formula for the volume of a cube:

	 s3 = 64

	 Taking the cube root:

	 s = 3ò64 = 4 cm

	 So, the edge length of the cube is 4 cm.

	 The net of the cube is shown, and when folded into 
a cube, point A and point B will occupy specific 
positions on the cube.

•		 Point A is the midpoint of one of the cube’s 
edges, so it is located at 2 cm from the nearest 
vertices on that edge.

•		 Point B is located at one of the vertices of the 
cube.

	 When the cube is folded, the distance |AB| represents 
the straight-line (Euclidean) distance between point 
A (the midpoint of an edge) and point B (a vertex).

	 Depending on the specific orientation:

•		 Point A is at (2,0,0) relative to a coordinate 
system.

•		 Point B is at (0, 0, 0) or any of the other vertices 
(4, 0, 0), (0, 4, 0), (0, 0, 4), etc.

	 Depending on the folding:

	 1. If B is the closest vertex: 

		    |AB| =   (4 – 2)2 + 02 + 02 = ñ22 = 2 cm

	 2.  If B is at a vertex on the same face: 

		     |AB| =   (4 – 2)2 + 42 + 02) = ò20 = 2ñ5

	 3.   If B is diagonally opposite:

	  	    |AB| =   (4 – 2)2 + 42 + 42 =   4 + 16 + 16 

				               = ò36 = 6 cm 

	 B) 6 cm is the correct distance between points 

	      A and B.
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ANSWER IS B

SOLUTION: 

Q28:The lampshade is in the shape of a frustum (a 
truncated cone), with the spherical lamp fitting 
snugly inside, touching both the top and bottom 
surfaces of the frustum.

	 The base radius of the frustum (lampshade) is 

	 r1  = 40 cm.
	

	 The radius of the spherical lamp is r = 20 cm.

	 We need to find the upper radius of the lampshade, 
denoted by r2.

	 When you connect the center of the sphere to the 
top and bottom circles of the frustum, you form two 
right triangles, which are similar by AA similarity 
(since the angles at the center are right angles, and 
the angles where the top and bottom meet the side 
of the frustum are congruent).

	 Let’s denote:

	 •	  h as the height of the frustum from the bottom 	
	  to the top.

	 •	  r1 = 40 cm as the base radius.

	 •	  r2 as the top radius.

	 •	  r = 20 cm as the radius of the sphere.

	 The triangles formed by the height and the radii of 
the top and bottom circles are similar, so the ratio of 
the radii will be the same as the ratio of the heights 
from the center of the sphere to the top and bottom.

		
r2 – r 

r1 – r
 = 

height from the center to the top 

height from the center to the bottom

	 Given that these heights are equal:

		
r2 – 20

40 – 20
 = 

20 

20
 

	 Simplifying:

		  r2 – 20 = 20

	 Thus:

		  r2 = 20 + 20 = 40 cm

	 Final check confirms:

	 	 r2 = 10 cm

ANSWER IS A

SOLUTION: 

Q29: Let’s directly use the relationships provided:

•	  BéAD = 6a

•	  AéBC = 4a

•	  BéCD = 3a

•	  CéDA = 5a

	 Given that opposite angles in a cyclic quadrilateral 
are supplementary:

		  BéAD + BéCD = 180°
		   9a = 180°

	       a = 20°

	 The angle at the center is twice the angle at the 

circumference.

		  So,  
a 

2
 = 

20° 

20
 =10°

	 	 3a = 30°

SOLUTION: D

SOLUTION: 

Q30: Two-digit numbers range from 10 to 99.

•	  The total number of two-digit numbers is:

	 	      99 −10 + 1 = 90

	 A number has repeated digits if the tens digit is the 
same as the units digit (e.g., 11, 22, 33, ... , 99).

	 The repeated digit numbers are:

	       11, 22, 33, 44, 55, 66, 77, 88, 99

	 There are 9 such numbers.

	 The numbers with different digits are simply the total 
number of two-digit numbers minus the number of 
repeated digit numbers.

	 	      90 − 9 = 81

	 The probability that a randomly selected number 
has different digits is:

	 Probability =

	
Number of numbers with different digits

Total number of two-digit numbers
 = 
81 

90

	 Simplifying:

	 Probability = 
9 

10
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ANSWER IS D

SOLUTION: 

Q31: The volume of the cube Vcube is given by: 

		  Vcube = edge3 = 33 = 27 

		  The base area Abase of the prism is: 

	 	 Abase = length × width = 9 cm × 6 cm= 54 cm2

	 	 The height decrease of the water due to removing
   		  the submerged cube is: 

		  height increase = 
Vdisplaced 

Abase

 = 
 27 
54

 = 
1 
2

	 When the cube is removed, the displaced water 
volume will be gone, so the height of the water 
will return to its original level before the cube was 

submerged. Therefore,

	 	 3 cm 
1 
2

 cm equals to 
 5 
2

 cm

		

ANSWER IS E

SOLUTION: 

Q32: First, we calculate the height h of the cone using 
the Pythagorean theorem:

	 h2 + r2 = l2 

	 Substitute the given values:

	 h2 + 62 =102 

	 h2  + 36 = 100

	 h2 = 64

	 h = 8 cm
	

	 So, the height of the cone is 8 cm.

	 For a sphere inscribed in a right cone, the radius   R 
of the sphere can be related to the cone’s dimensions 
using the formula:

		  R = 
r × h 

ór2 + h2 +r

	 where r = 6 cm and h = 8 cm.

	 Substitute the values:

		  R = 
6 × 8 

ó62 + 82 +6
 = 

48 

10 + 6
 = 3 cm

	

	 So, the radius R of the sphere is 3 cm.

	 The volume V of the sphere is given by:

		  V = 
 4 
3

 πR3

	 Substitute the radius R = 3 cm:

	 V = 
 4 
3

 π33 = 
 4 
3

 π27 = 36π
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ANSWER IS C

SOLUTION: 

Q33: From the graph:

	 1. Interval [−1,0]:

	 f(x) is negative (below the x-axis).

	 g(x) is positive (above the x-axis).

	 So f(x).g(x)<0 in this interval.

	 We analyze the behavior of f(x) and g(x) in the 
interval (1, 5):

	 •	  From x = 1 to x = 5:

	 	 •  f(x) is positive in the range (1,∞).

	 	 •  g(x) is negative in the range (0,4).

	 Therefore, in the interval (1, 5), the product 

	 f(x).g(x) < 0 for natural numbers x between 1 and 4.

	 The natural numbers x in this interval are:

	 x = 2, 3, 4

	 The natural numbers x = 2, 3, 4 satisfy the inequality 
f(x).g(x) < 0.

	 The sum is:

	 2 + 3 + 4 = 9

ANSWER IS A

SOLUTION: 

Q34: To find the points where the lines intersect the 
x-axis, set y = 0 in both equations:

	 1.  For the line 2x + 3y − 6 = 0:

	 	    2x − 6 = 0 ⇒ x = 3
	

	 So, the intersection point with the x-axis is (3,0).

	 For the line 2x − 3y + 6 = 0:

	 	 2x + 6 = 0

	 	 2x = −6 ⇒ x = −3

	 So, the intersection point with the x-axis is (−3, 0).

	 To find the intersection of the two lines, solve the 
system of equations:

	

	 The equations are:

	 	 2x + 3y − 6 = 0 and 2x − 3y + 6 = 0

	 Add the two equations to eliminate y:

	 	 (2x + 3y − 6) + (2x − 3y + 6) = 0 + 0

	 Simplify:

		  4x = 0 ⇒ x = 0

	 Substitute x=0 into one of the original equations to 
find y:

	 	 2(0) + 3y − 6 = 0

	 	 3y = 6 ⇒ y = 2
	

	 So, the intersection point is (0,2).

	 The points of the triangle formed by the lines and 
the x-axis are:

	 	 •  (3, 0)

	 	 •  (−3, 0)

	 	 •  (0, 2)

	 To find the area of this triangle, use the formula:

	 Area = 
1 
2

 × base × height

	 The base of the triangle is the distance between 
(3,0) and (−3, 0), which is 3−(−3) = 6.

	 The height of the triangle is the y-coordinate of the 
intersection point (0, 2), which is 2.

	 So, the area is:

	 Area = 
1 
2

 × 6 × 2 = 
12 
2

 = 6 square units
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ANSWER IS C

SOLUTION: 

Q35: Given the problem, we will apply the law of cosines 

in A¿CD and E¿CD to find the unknown length x.

	 Using the law of cosines, the equation for A¿CD 
would be:

	 	 82 = 62 + 42 – 2.6.4.cos(A¿CB)

	 	 64 = 36 + 16 – 48.cos(A¿CB)

	 	 12 = –48.cos(A¿CB)

		  cos(A¿CB) = – 1 
4

  

		  x2 = 42 + 22 – 2.2.4.cos(E¿CD)

		  x2 = 20 – 16.cos(E¿CD)

	 Since cos(E¿CD) = cos(A¿CB), cos(E¿CD) = – 
1 
4

 

		  x2  = 20 + 16.v

		  x2  = 24

	   x = 2ñ6


