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MATHEMATICS SSC–II (2nd Set)  
(Science Group) (Curriculum 2006) 

SECTION – A (Marks 15) 

Time allowed: 20 Minutes 

Section – A is compulsory. All parts of this section are to be answered on this page and handed 

over to the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead pencil. 

Q.1 Fill the relevant bubble for each part. All parts carry one mark. 

(1) Solution of quadratic equation 3𝑥2 + 2𝑥 − 8 = 0: 

 A. {2, −
4

3
}  ⃝ B. {−2,

4

3
}    ⃝ 

 C. {−2, −
4

3
}  ⃝ D. {2,

4

3
}    ⃝ 

 

(2) Cube roots of –125 are: 

 A. −5, −5𝑤, −5𝑤2 ⃝ B. 5, 5𝑤, −5𝑤2   ⃝ 

 C. −5, −5𝑤, 5𝑤2  ⃝ D. 5, −5𝑤, 5𝑤2   ⃝ 
 

(3) If 8cm long two chords subtends a central angle of 60°, then the radius of the     

              circle is : 

 A. 1    ⃝ B. 2    ⃝ 

 C. 4    ⃝ D. 8    ⃝ 
 

(4) If  21: 7 ∷ 4: 3𝑎 + 1 then what is 4th proportional?  

 A. 9   ⃝ B. 3/4    ⃝ 

 C. 
4

3
   ⃝ D. 

1

9
    ⃝ 

 

(5) Which one of the following represent the shaded region in the given figure?  

 A. 𝐴′    ⃝ 

 B. 𝐵′    ⃝ 

 C. 𝐴 ∪ 𝐴′    ⃝ 

 D. 𝐴 ∪ 𝐵′    ⃝ 
 

(6) If  X={0,1,2}, Y={-1,0,2},then the bijective function is : 

 A. {(0,2),(1,2),(2,-1)}  ⃝ 

 B. {(0,2),(1,-1),(2,-1)}  ⃝ 

C. {(1,-1),(2,0),(0,0)}  ⃝ 

 D. {(2,0),(0,2),(1,-1)}  ⃝ 
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(7) Partial fraction of  
1

(𝑥2−1)(𝑥2+1)
 are given by:  

 A. 
𝐴

(𝑥−1)
+

𝐵

(𝑥+1)
+

𝐶𝑥+𝐷

(𝑥2+1)
  ⃝ B.

𝐴

    (𝑥−1)
−

𝐵

(𝑥+1)
+

𝐶𝑥+𝐷

(𝑥2+1)
         ⃝ 

 C. 
𝐴

(𝑥−1)
+

𝐵

(𝑥+1)
−

𝐶𝑥+𝐷

(𝑥2+1)
  ⃝ D.   

𝐴

(𝑥−1)
−

𝐵

(𝑥+1)
−

𝐶𝑥+𝐷

(𝑥2+1)
   ⃝ 

 

(8) Range of the data 115, 121, 84, 89, 77 is: 

 A. 38   ⃝ B. 37    ⃝ 

 C. 30   ⃝ D. 44    ⃝ 
 

(9) An arithmetic mean of 35, 35, 35, 35, 35 is : 

 A. 175   ⃝ B. 35     ⃝ 

 C. 5   ⃝ D. 0    ⃝ 
 

(10) If tan 𝜃 = √3, then 𝜃 is equal to:  

 A. 90°   ⃝ B. 60°    ⃝ 

 C. 45°   ⃝ D. 30°    ⃝ 
 

(11) 
1

1+cos 𝜃
+

1

1−cos 𝜃
 is: 

 A. 2𝑠𝑒𝑐2𝜃   ⃝ B. 2𝑐𝑜𝑠𝑒𝑐2𝜃   ⃝ 

 C. 2𝑐𝑜𝑠2𝜃  ⃝ D. 2𝑠𝑖𝑛2𝜃    ⃝ 
 

(12) If angle subtended by an arc of radius ‘r’ is 𝜃 then what is length of arc?  

  A. 𝑟𝜃    ⃝ B. 𝜃/𝑟    ⃝ 

 C. 𝑟/𝜃   ⃝ D. 𝜃𝑟2               ⃝ 

 

(13)  If Two chords 𝐴𝐵̅̅ ̅̅  and 𝑋𝑌̅̅ ̅̅   are equidistant from the centre, then these  are: 

 A. Collinear  ⃝ 

 B. Congruent  ⃝ 

 C. Non-congruent ⃝ 

 D. Perpendicular  ⃝ 

 

(14) In the figure, the central angle  x of the circle  is : 

  

 A. 120°    ⃝ 

 B. 90°    ⃝ 

 C. 60°    ⃝ 

 D. 30°    ⃝ 

 
(15)   If mL1 = 50° in the given figure, then mL2 is: 

 A. 25°   ⃝ 

B. 50°   ⃝ 

C. 100°   ⃝ 

 D. 150°   ⃝ 

 

   ____________ 
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  Model Question Paper SSC-II 

  Mathematics(Science Group) 

(2nd Set)SOLUTION 

SECTION-A 

1 B 2 A 3 D 4 C 5 B 6 D 7 A 8 D 

9 B 10 B 11 B 12 A 13 B 14 C 15 B   

 

SECTION-B 

Question 2 

(i) Given that (𝑥 − 2) and (𝑥 + 2) are the 2 roots of given  𝑃(𝑥) = 𝑥3 − 4𝑚𝑥2 − 2𝑛𝑥 + 1 = 0   

Since (𝑥 –  2) is a root of the polynomial, so 𝑥 –  2 =  0   ⟹ 𝑥 =  2 

Using Synthetic division. 

       1  −4𝑚                   −2𝑛      1  

          2     2                  (  − 8𝑚 + 4)    ( −16𝑚 −  4𝑛 + 8) 

      1  (–  4𝑚 + 2)         ( −8𝑚 − 2𝑛 + 4)   ( − 16𝑚 − 4𝑛 + 9) 

   

Here 9 –  16𝑚 −  4𝑛 =  0      ⟹     16𝑚 +  4𝑛 =  9  ⟶   𝑒𝑞𝑛(1)   

Since  (𝑥 +  2) is a root of the polynomial, so  𝑥 + 2 =  0     ⟹ 𝑥 = −2 

Using Synthetic division.  

    1 −4𝑚  −2𝑛   1  

        −2  −2  4 +  8𝑚  (− 16𝑚 +  4𝑛 − 8) 

    1 (− 4𝑚 − 2) (8𝑚 − 2𝑛 + 4) ( − 16𝑚 + 4𝑛 − 7) 

    

Here – 16𝑚 +  4𝑛 − 7 =  0        ⟹     16𝑚 −  4𝑛 =   − 7         ⟶   𝑒𝑞𝑛(2)   

 Adding  𝑒𝑞𝑛𝑠 (1) 𝑎𝑛𝑑 (2) , 

(16𝑚 +  4𝑛) + (16𝑚 −  4𝑛 ) = (9) + (−7) 

32𝑚 = 2     ⟹ 𝑚 =  
1

16
            

Substituting 𝑚’𝑠 value in 𝑒𝑞𝑛(1)  

16 (
1

16
) +  4𝑛 =  9    ⟹   1 + 4𝑛 = 9   ⟹ 𝑛 = 2      

(ii) 2𝑥−2  −  21 =  𝑥−1  

2(𝑥−1)2  −  𝑥−1  − 21    ⟶   𝑒𝑞𝑛(1) 

Let      𝑥−1 = 𝑦 

Substituting it in 𝑒𝑞𝑛(1) 

2𝑦2 −  𝑦  −  21 = 0 
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B 

C 

A 

2𝑦2 + 6𝑦 − 7𝑦 − 21 = 0  

2𝑦(𝑦 + 3) − 7(𝑦 + 3) = 0 

(𝑦 +  3) (2𝑦 − 7 )  = 0 

Either  𝑦 =  − 3  or    𝑦 =  
7

2
  

By back substitution, 

𝑥−1  =  −3    or     𝑥−1  =  
7

2
 

𝑥 = −
1

3
     or       𝑥 =

2

7
  

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑆𝑒𝑡 ∶   {−
1

3
 ,

2

7
  } 

 

(iii) (7 –  5𝑥, 3𝑦 +  2)  =  (𝑦 + 1 , 𝑥 −  2)  

Equating the 𝑥-coordinates    Equating the 𝑦- coordinates  

 7 –  5𝑥 =  𝑦 + 1                        3𝑦 + 2 = 𝑥 − 2  

−5𝑥 − 𝑦 + 6 = 0        −𝑥 + 3𝑦 + 4 = 0  

Multiplying both sides by 3 

−15𝑥 − 3𝑦 + 18 = 0      ⟶   𝑒𝑞𝑛(1)  −𝑥 + 3𝑦 + 4 = 0     ⟶   𝑒𝑞𝑛(2) 

Adding above equations 

   −16𝑥 + 22 = 0        ⟹ 𝑥 =  
22

16
=

11

8
  

Substituting x’s value in ⟶   𝑒𝑞𝑛(2)   ⟹  −
22

16
+ 3𝑦 + 4 = 0 

             3𝑦 +
42

16
= 0   ⟹ y =  −

14

16
= −

7

8
     

Hence   𝑥 =  
11

8
  and    y =  −

7

8
 

 

(iv)     Given:   A circle with center O and A is any point outside the circle. 

   𝐴𝐵̅̅ ̅̅   𝑎𝑛𝑑 𝐴𝐶 ̅̅ ̅̅̅ are drawn two tangents from point A. 

To Prove:     𝑚 𝐴𝐵̅̅ ̅̅   =  𝑚 𝐴𝐶 ̅̅ ̅̅̅   
Construction:  Join O to A, B and C (as shown in figure) 

 

  

 

 

 

 

Proof: 

Statements Reasons 

In ∆𝐴𝑂𝐵 ↔ ∆ 𝐴𝑂𝐶,  
                  𝐴𝑂̅̅ ̅̅  ≅  𝐴𝑂̅̅ ̅̅  

                   𝑂𝐵̅̅ ̅̅  ≅  𝑂𝐶̅̅ ̅̅  

                ∠ ABO ≅  ∠ 𝐴𝐶𝑂  =  90° 
∆𝐴𝑂𝐵 ≅  ∆ 𝐴𝑂𝐶 

                𝐴𝐵̅̅ ̅̅    ≅  𝐴𝐶 ̅̅ ̅̅̅                               
            𝑚 𝐴𝐵̅̅ ̅̅   =  𝑚 𝐴𝐶 ̅̅ ̅̅̅ 

 

Common 

Radial Segment 

Radial segment ⊥Tangent line 

 H.S ≅  𝐻. 𝑆 

Corresponding sides of congruent triangles 

 

 

(v) Given: Two equal circles each of radius 3.5 cm. The  

  distance between centres of the circles is 8cm. 

Required: To draw Transverse Common Tangents.  

Steps of Construction: 

i. Draw 𝑚𝐴𝐵 = 8𝑐𝑚.  

ii. Draw two circles each of radius 3.5 cm with centres at A 

and B. 

iii. Draw perpendicular bisector of 𝐴𝐵 at O. 

iv. Draw perpendicular bisector of 𝐴𝑂 at 𝐴́.  

O 
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B 

C 

v. Draw a circle of radius 𝐴𝐴́ with centre at 𝐴́  

 intersecting the left circle at points P and S.  

vi. Draw perpendicular bisector of 𝐵𝑂 at 𝐵́.  

vii. Draw a circle of radius 𝐵𝐵́ with centre at 𝐵́  

 intersecting the right circle at points R and Q. 

viii. Join R to S and P to Q. 

ix. 𝑃𝑄 ⃡     and 𝑅𝑆 ⃡    are the required Transverse Common Tangents.     

 

(vi)  If  𝛼, 𝛽  are the roots of  4𝑧2  +  17 𝑧 + 𝑘 = 0, then 

Sum of roots: 𝛼 + 𝛽 =  −
17

4
    ⟹ 𝛽 =  −

17

4
− 𝛼   ⟶   𝑒𝑞𝑛(1)    

Product of roots: 𝛼𝛽 =  
𝑘

4
 ⟶   𝑒𝑞𝑛(2)    

Given that:  2𝛼 +  3𝛽 =  35 

 Using 𝑒𝑞𝑛(1) 

 2𝛼 + 3 (−
17

4
− 𝛼) = 35 

2𝛼 −
51

4
− 3𝛼 = 35 

𝛼 = −
51

4
+ 35 =

89

4
 

Substituting it in  𝑒𝑞𝑛(1) 

𝛽 =  −
17

4
−

89

4
= −

106

4
= −

53

2
    

Putting the values of 𝛼, 𝛽 in 𝑒𝑞𝑛(2) 

𝛼𝛽 =  
𝑘

4
 

(
89

4
) (−

53

2
) =

𝑘

4
 

𝑘 = −
4717

2
= −2358.5   

(vii) Let 𝐴𝐵 be the chord of a circle having centre at O. 

Given that: Radius 𝑂𝐵 = 12𝑐𝑚  and 𝑂𝑀 = 7𝑐𝑚. Where 𝑂𝑀  is the perpendicular bisector of 𝐴𝐵 

 

In right triangle 𝐵𝑂𝑀 (By Pythagoras theorem) 

𝑂𝐵̅̅ ̅̅ 2  =  𝑂𝑀̅̅ ̅̅ ̅2  +  𝐵𝑀̅̅ ̅̅̅2  

122  =  72   + 𝑥2        

𝑥2 = 144 − 49 = 95 

𝑥 = √95 cm        

𝐶ℎ𝑜𝑟𝑑 𝑨𝑩̅̅ ̅̅  = 2𝑥 =  2√95 𝑐𝑚   

       

(viii) In ∆ 𝐴𝐵𝐶 

Height of the tree:  𝑚𝐵𝐶̅̅ ̅̅  =  24 𝑓𝑡 

Angle of elevation: 𝑚∠𝐶 = 40° 

 Length of shadow: 𝑚𝐴𝐶 = 𝑥  

tan 𝑚 ∠𝐶 =
𝑚𝐵𝐶̅̅ ̅̅

𝑚𝐴𝐶
 

tan 40°  =
24

𝑚𝐴𝐶
 

𝑚𝐴𝐶 =
24

𝑡𝑎𝑛 40
= 28.57 𝑓𝑒𝑒𝑡 

 

 

 

O 

A B M 

7 
12 

𝑥 

𝐴 
40° 
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(ix) 
𝑥3

𝑥2− 𝑥−2 
= (𝑥 +  1)  + 

3𝑥 + 2

𝑥2 − 𝑥 −2
        

𝑥3

𝑥2− 𝑥−2 
= (𝑥 +  1)  + 

3𝑥 + 2

(𝑥−2)(𝑥+1)
 ⟶ 𝑒𝑞𝑛(1) 𝑥2  −  𝑥 − 2      𝑥3   𝑥 + 1 

Resolving   
3𝑥 + 2

(𝑥−2)(𝑥+1)
  into Partial Fractions    ±𝑥3  ∓  𝑥2  ∓ 2𝑥 

3𝑥 + 2

(𝑥−2)(𝑥+1)
 =  

𝐴

𝑥 − 2
+

𝐵

𝑥 + 1
             ⟶ 𝑒𝑞𝑛(2)    𝑥2 + 2𝑥 

3𝑥 +  2 =  𝐴( 𝑥 +  1)  +  𝐵 (𝑥 −  2)   ⟶ 𝑒𝑞𝑛(3)    ±𝑥2  ∓  𝑥 ∓ 2 

Put  𝑥 =  − 1 in eq (3)                  3𝑥 +  2 

3(− 1) + 2 = 𝐵(−1 − 2)       Consider 𝑥2  −  𝑥 − 2 

𝐁 =  
𝟏

𝟑
         = 𝑥2 − 2𝑥 + 𝑥 − 2 

Put 𝑥 =  2 in eq (3)        = 𝑥(𝑥 − 2) + 1(𝑥 − 2) 

3(2) + 2 = 𝐴(2 + 1)        = (𝑥 − 2)(𝑥 + 1) 

𝐀 =  
𝟖

𝟑
 

Putting the values of A and B in 𝑒𝑞𝑛(2) 

3𝑥 +  2

(𝑥 − 2)(𝑥 + 1)
 =  

1

3(𝑥 −  2)
+

8

3(𝑥 +  1)
 

Putting this value in 𝑒𝑞𝑛(1) 

𝑥3

𝑥2 −  𝑥 − 2 
= (𝑥 +  1) +

1

3(𝑥 −  2)
+

8

3(𝑥 +  1)
 

(x) 𝑥 ∝
1

𝑦
 𝑎𝑛𝑑   𝑥 ∝ 𝑧𝑡          

𝑥 =  
𝑘 𝑧𝑡

𝑦
      Where k is the constant of proportionality  

𝑥𝑦 = 𝑘𝑧𝑡 ⟶ 𝑒𝑞𝑛(1) 

Put  𝑥 =  8, 𝑦 =  
7

2
 , 𝑧 =  14, 𝑡 =  5  in 𝑒𝑞𝑛(1) 

𝑥𝑦 = 𝑘𝑧𝑡 

8 (
7

2
) = 𝑘(14)(5)   ⟹ 28 = 70𝑘  ⟹  𝒌 =

𝟐

𝟓
 

Put  𝑥 =  20, 𝑦 =  
9

2
 , 𝑧 =  23 𝑎𝑛𝑑 𝑘 =

2

5
 in 𝑒𝑞𝑛(1)  

𝑥𝑦 = 𝑘𝑧𝑡 

20 (
9

2
) =

2

5
 (23)𝑡    ⟹  90(5) = 2 (23)𝑡  ⟹   𝒕 =  

𝟐𝟐𝟓

𝟐𝟑
  

      

(xi) 𝐴 =  { 1, 2, 3, 4} and 𝐵 =  { 5, 6, 8}  

a. 𝐴 ×  𝐵 =  { (1, 5), (1, 6), (1, 8) (2, 5), (2, 6), (2, 8), (3, 5), (3, 6), (3, 8), (4, 5), (4, 6), (4, 8)} 

b. 𝑅 =  { (𝑥, 𝑦)| 𝑦 =  2𝑥}  =  {(3, 6), (4, 8)}  

c. Domain of 𝑅 =  { 3, 4} Range of 𝑅 =  { 6, 8} 

    

(xii) In ∆𝑋𝑌𝑍 , 𝑚𝑋𝑌̅̅ ̅̅  =  8√2 𝑐𝑚 ,  𝑚𝑌𝑍̅̅̅̅  =  12 𝑐𝑚, and 𝑚∠ 𝑋𝑌𝑍  =  135∘  (Obtuse angle) 

Using   (𝑚𝑋𝑍̅̅ ̅̅ )2 = (𝑚𝑋𝑌̅̅ ̅̅ )2  +  (𝑚𝑌𝑍̅̅̅̅ )2  +  2 (𝑚𝑌𝑍)̅̅ ̅̅ ̅(𝑚𝑌𝐷)̅̅ ̅̅ ̅  ⟶ 𝑒𝑞𝑛(1)       

In ∆ 𝑋𝑌𝐷  

𝐶𝑜𝑠 45∘ =
𝑚𝑌𝐷̅̅ ̅̅

𝑚𝑋𝑌̅̅ ̅̅
 

𝑚𝑌𝐷̅̅ ̅̅  =  𝑚𝑋𝑌̅̅ ̅̅  𝐶𝑜𝑠 45∘ 

𝑚𝑌𝐷̅̅ ̅̅  =  8√2 
1

√2
= 8𝑐𝑚 

Putting values in 𝑒𝑞𝑛(1) 

(𝑚𝑋𝑍̅̅ ̅̅ )2 = (8√2)2  + (12)2  +  2 (12)(8) 

(𝑚𝑋𝑍̅̅ ̅̅ )2 = 464 

𝒎𝑿𝒁̅̅ ̅̅  =  𝟐𝟏. 𝟓𝒄𝒎 

X 

Y 
Z D 12 

135∘ 45∘ 
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A 
B 

P 

 

(xiii) Consider a circle of radius ‘𝑟’, and an arc of length 1 unit, subtending an angle 𝜃 at 𝑂,  

Area of circle = 𝜋𝑟2,      Angle of circle = 2𝜋 ,   and  Angle of sector = 𝜃 radians. 

By the elementary geometry  

  
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑒𝑐𝑡𝑜𝑟 𝐴𝑂𝐵𝑃

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒
 =  

𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝑠𝑒𝑐𝑡𝑜𝑟

𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝐶𝑖𝑟𝑐𝑙𝑒
 

𝐴

𝜋𝑟2
=

𝜃

2𝜋
 

𝐴 =
1

2
𝜃𝛾𝑧 

 

(xiv) For five month moving average, 

Month Attendance 5-month moving Average 

January 70  

February 82 70+82+85+85+83

5
 = 81 

March 85 82+85+85+83+78

5
 = 82.6 

April 85 85 + 85 + 83 + 78 + 75

5
 = 81.2 

May 83 85 + 83 + 78 + 75 + 80

5
 =   80.2 

June 78                                  - 

July 75                                  - 

August 80 -  

 

SECTION-C 

 

Q3  𝑈 = { 1, 2, 3 … ,20} ;  𝐴 = {2, 4, 6 … ,20}   ;  𝐵 = { 2, 3, 5 … ,19} 

 De-Morgan’s Laws are as follows:  

i. (𝐴 ∪  𝐵)𝑐 = 𝐴𝑐 ∩ 𝐵𝑐  

Proof: 

 𝐴 ∪  𝐵 = {2, 4, 6 … ,20} ∪ { 2, 3, 5 … ,19} 

 𝐴 ∪  𝐵 =  { 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 16, 17, 18, 19, 20 } 

        (𝐴 ∪  𝐵)𝑐  =  𝑈 − (𝐴 ∪ 𝐵) = { 1,9,15} ⟶ 𝑒𝑞𝑛(1)  

  

𝐴𝑐   =  𝑈 − 𝐴 = { 1,3,5,7,9,11,13,15,17,19} 

       𝐵𝑐  =  𝑈 − 𝐵 = { 1, 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20} 

𝐴𝑐 ∩ 𝐵𝑐 = {1, 9, 15}   ⟶ 𝑒𝑞𝑛(2)                 

From 𝑒𝑞𝑛𝑠(1 & 2) 

(𝐴 ∪  𝐵)𝑐 = 𝐴𝑐 ∩ 𝐵𝑐  

 

 ii.    (A ∩ B)𝑐 = 𝐴𝑐 ∪ 𝐵𝑐      

Proof: 

 

𝐴 ∩  𝐵 =  {2, 4, 6 … ,20} ∩ { 2,3,5 … ,19} = {2} 

        (A ∩ B)𝑐 = 𝑈 − (𝐴 ∩  𝐵)  

(A ∩ B)𝑐 = {1, 3, 4, 5, 6, 7 … , 20}  ⟶ 𝑒𝑞𝑛(3) 

         

𝐴𝑐   =  𝑈 − 𝐴 = { 1, 3, 5, 7, 9, 11, 13, 15, 17, 19} 

𝐵𝑐  =  𝑈 − 𝐵 = { 1, 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20} 

𝐴𝑐 ∪ 𝐵𝑐 = { 1, 3, 4, 5, 6, 7 … ,20}  ⟶ 𝑒𝑞𝑛(4) 

From 𝑒𝑞𝑛𝑠(3 & 4) 

(𝐴 ∩  𝐵)𝑐 = 𝐴𝑐 ∪ 𝐵𝑐  
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Q4 𝑎2  + 𝑏2  =  20 ⟶ 𝑒𝑞𝑛(1)  3𝑎2  −  2𝑎𝑏 − 𝑏2  = 0 

       3𝑎2  −  3𝑎𝑏 + 𝑎𝑏 − 𝑏2  = 0 

        3𝑎(𝑎 − 𝑏) +  𝑏 (𝑎 − 𝑏)  = 0  

        (3𝑎 + 𝑏)(𝑎 − 𝑏) = 0 

       3𝑎 + 𝑏 = 0  or  𝑎 − 𝑏 = 0 

       𝑎 =  −
𝑏

3
    or    𝑎 = 𝑏   

 When  𝑎 =  −
𝑏

3
    When    𝑎 = 𝑏   

 𝑒𝑞𝑛(1) ⟶   
𝑏2

9
 +  𝑏2  =  20  𝑒𝑞𝑛(1) ⟶ 𝑏2  +  𝑏2  =  20 

  10𝑏2  =  180   2𝑏2  =  20   

  𝑏2  =  18   𝑏2  =  10 

  𝑏 =  ±3√2   𝑏 =  ±√10   

 Taking  𝑎 =  −
𝑏

3
   Taking  𝑎 =  𝑏  

   𝑎 =  −
±3√2

3
= ∓√2   𝑎 =  ±√10 

 Solution Set:    {(∓√2, ±3√2 ), (±√10, ±√10)}     

       

Q5 i. (𝑡𝑎𝑛𝜃 +  𝐶𝑜𝑡 𝜃)(𝐶𝑜𝑠𝜃 +  𝑆𝑖𝑛𝜃)  =  𝑆𝑒𝑐𝜃 + 𝐶𝑜𝑠𝑒𝑐𝜃 

(
𝑆𝑖𝑛𝜃

𝐶𝑜𝑠𝜃
+

𝐶𝑜𝑠𝜃

𝑆𝑖𝑛𝜃
) (𝐶𝑜𝑠𝜃 +  𝑆𝑖𝑛𝜃)  =  𝑆𝑒𝑐𝜃 + 𝐶𝑜𝑠𝑒𝑐𝜃   

(
𝑆𝑖𝑛2𝜃 +  𝐶𝑜𝑠2𝜃

𝑆𝐼𝑛𝜃 𝐶𝑜𝑠𝜃
) (𝐶𝑜𝑠𝜃 +  𝑆𝑖𝑛𝜃)  =  𝑆𝑒𝑐𝜃 + 𝐶𝑜𝑠𝑒𝑐𝜃  

1

𝑆𝑖𝑛𝜃 𝐶𝑜𝑠𝜃
(𝐶𝑜𝑠𝜃 +  𝑆𝑖𝑛𝜃)  = 𝑆𝑒𝑐𝜃 + 𝐶𝑜𝑠𝑒𝑐𝜃  

1

𝑆𝑖𝑛𝜃
 +  

1

𝐶𝑜𝑠𝜃
 =  𝑆𝑒𝑐𝜃 + 𝐶𝑜𝑠𝑒𝑐𝜃  

𝑆𝑒𝑐𝜃 + 𝐶𝑜𝑠𝑒𝑐𝜃 =  𝑆𝑒𝑐𝜃 + 𝐶𝑜𝑠𝑒𝑐𝜃    

Hence proved 

ii.  
𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃

𝐶𝑜𝑡2𝜃 − 1
 =  

𝑆𝑖𝑛2𝜃 

𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 
 

  
𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃

𝐶𝑜𝑠2𝜃

𝑆𝑖𝑛2𝜃
 − 1

 =  
𝑆𝑖𝑛2𝜃 

𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 
 

  
𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃

𝐶𝑜𝑠2𝜃−𝑆𝑖𝑛2𝜃

𝑆𝑖𝑛2𝜃
 
 =  

𝑆𝑖𝑛2𝜃 

𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 
 

  
𝑆𝑖𝑛2𝜃(𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃)

𝐶𝑜𝑠2𝜃−𝑆𝑖𝑛2𝜃 
 =  

𝑆𝑖𝑛2𝜃 

𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 
 

  
𝑆𝑖𝑛2𝜃(𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃)

(𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃)(𝐶𝑜𝑠𝜃+ 𝑆𝑖𝑛𝜃) 
 =  

𝑆𝑖𝑛2𝜃 

𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 
 

  
𝑆𝑖𝑛2𝜃

𝐶𝑜𝑠𝜃+ 𝑆𝑖𝑛𝜃 
 =  

𝑆𝑖𝑛2𝜃 

𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 
 

  Hence proved 
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Q6 √𝑥2  + 3𝑥 + 5 + √𝑥2  + 3𝑥 − 2  =  7  

 √𝑥2  + 3𝑥 + 5 = 7 − √𝑥2  + 3𝑥 − 2 

  Squaring both sides 

 𝑥2  + 3𝑥 + 5 =  49 + (𝑥2  + 3𝑥 − 2)  − 14√𝑥2  + 3𝑥 − 2     

 42 =  14√𝑥2  + 3𝑥 − 2 

√𝑥2  + 3𝑥 − 2 = 3                          

  Squaring both sides 

 𝑥2  + 3𝑥 − 2 = 9   

 𝑥2  +  3𝑥 − 11 =  0          

  Using quadratic formula  

 𝑥 =  
−3 ± √9+44

2
=

−3 ± √53

2
 

 Check:   

 √𝑥2  + 3𝑥 + 5 + √𝑥2  + 3𝑥 − 2  =  7 

At  𝑥 =  
−3+ √53

2
 

√(
−3 + √53

2
)

2

 + 3 (
−3 + √53

2
) + 5 + √(

−3 + √53

2
)

2

 + 3 (
−3 + √53

2
) − 2  =  7 

√62 −  6√53

4
 +

−9 +  3√53

2
 + 5 + √

62 −  6√53

4
 +

−9 +  3√53

2
 − 2  =  7 

√62 −  6√53

4
 +

−18 +  6√53

4
 + 5 + √

62 −  6√53

4
 +

−18 +  6√53

4
 − 2  =  7 

√11 + 5 + √11 − 2  =  7 

7 =  7 

 

At  𝑥 =  
−3− √53

2
 

√(
−3 − √53

2
)

2

 + 3 (
−3 − √53

2
) + 5 + √(

−3 − √53

2
)

2

 + 3 (
−3 − √53

2
) − 2  =  7 

√62 + 6√53

4
−

9 +  3√53

2
 + 5 + √

62 + 6√53

4
−

9 +  3√53

2
 − 2  =  7 

√62 +  6√53

4
−

18 +  6√53

4
 + 5 + √

62 +  6√53

4
−

18 +  6√53

4
 − 2  =  7 

√11 + 5 + √11 − 2  =  7 

7 =  7 

Solution Set:   {
−3+ √53

2
} 
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 Q7 Given:  A quadrilateral 𝐴𝐵𝐶𝐷 is inscribed in a circle with centre at 𝑂.   

 To Prove: 𝑚∠ 𝐴𝐵𝐶 +  𝑚∠ 𝐴𝐷𝐶 =  180°     and       𝑚∠ 𝐵𝐶𝐷 +  𝑚∠ 𝐵𝐴𝐷 =  180° 

 Figure: 

 Construction: Join 𝑂 to 𝐴 and 𝐶. 

 Proof: ∠ 𝐴𝑂𝐶 is a central angle of the arc 𝐴𝐵𝐶 and 

  ∠ 𝐴𝐵𝐶 is an inscribed angle at B on the remaining part of the circle. 

                 

Statements Reasons 

𝑚∠1 =  2 𝑚 ∠𝐴𝐵𝐶 ⟶ 𝑒𝑞𝑛(1) 

𝑚∠2 =  2 𝑚 ∠𝐴𝐷𝐶 ⟶ 𝑒𝑞𝑛(2) 

𝑚∠1 +  𝑚∠2 =  2 [𝑚 ∠𝐴𝐵𝐶  +   𝑚 ∠𝐴𝐷𝐶]   

𝑚∠1 +  𝑚∠2  =  360° 

2 [𝑚 ∠𝐴𝐵𝐶  +   𝑚 ∠𝐴𝐷𝐶]  =  360° 

[𝑚 ∠𝐴𝐵𝐶  +   𝑚 ∠𝐴𝐷𝐶]  =  180°  

Similarly 

𝑚∠ 𝐵𝐶𝐷 +  𝑚∠ 𝐵𝐴𝐷 =  180°   

The angle which an arc of a circle subtends at the Center is twice 

of the angle subtended at any point on the remaining part of the 

circumference. 

Same as above 

Adding 𝑒𝑞𝑛𝑠(1&2) 

 

 

Hence proved 

 

         

A 

B 
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D 
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