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SECTION ‘B’ (Short-Answer Questions)   (50 Marks) 

Algebra (35 marks)    
Note: Answer any SEVEN questions from this section. All questions carry equal marks. 

Q.2 

i) Show that: 
1+2𝑖

3−4𝑖
+

2

5
=
𝑖−2

5𝑖
  

OR  

Solve the equation: 
𝑥−2

  𝑥+2  
+

  𝑥+2  

𝑥−2
=

34

15
 

ii) Solve the following system of equations: 𝑦+𝑧= 5 𝑎𝑛𝑑 𝑦2 + 2𝑧2 = 17 
iii) For what values of a and b will both the roots of the equation, 𝑥2 + 2𝑎−4 𝑥= 3𝑏+ 5, vanish? 
iv) Let ⋆ be defined in Z, the set of all integers as 𝑎⋆𝑏= 𝑎+𝑏+ 3. Show that: 

a) ⋆ is commutative and associative. 
b) Identity w.r.t. * exists in ℤ. 

v) Verify the statement by the principle of Mathematical Induction:      

 2 + 6 + 12+ . . . +𝑛 𝑛+ 1 =
1

3
𝑛 𝑛+ 1 (𝑛+ 2)         

    OR         
 Find the sum if the series: 112 + 122 + 132+ .  .  . +202  

vi) Using properties of determinants, prove that:  
𝑎+𝑥 𝑎 𝑎
𝑎 𝑎+𝑥 𝑎
𝑎 𝑎 𝑎+𝑥

 = 𝑥2(3𝑎+𝑥) 

vii)  If three coins are tossed simultaneously, what is the probability of obtaining at least one head? 
    OR          

Find n, If  n𝑃4 = 24 𝐶5.
𝑛  

viii)  Show that: 5
1

2  . 5
1

4  . 5
1

8  .  .  . = 5 

ix) Solve for x :  
−2 3
4 −1

  
1 𝑥 5
2 4 𝑥

  
−3
1
0
 =  

2
−14
   

x) Find the term independent of x in the expansion of  2𝑥+
1

3𝑥2 
9

 

OR 

 Which term of the H.P. 6, 2,
6

5
,   .  .  . , is equal to 

2

33
?  

 
 

SECTION ‘B’ (Continued)    Trigonometry   (15 marks) 
 
Note: Answer any THREE questions from this section. All questions carry equal marks. 
Q.3 

i) If 𝑡𝑎𝑛𝜃=
3

4
 and 𝑠𝑖𝑛𝜃 is positive, find the remaining trigonometric functions, using the definition 

of radian function. 



 

 

ii) Prove any TWO of the following: 

a. 
𝑐𝑜𝑡θ + cosec θ

𝑠𝑖𝑛θ +tanθ
= 𝑐𝑜𝑠𝑒𝑐θcotθ  b. 𝑠𝑖𝑛6𝜃−𝑐𝑜𝑠6𝜃= 1−3𝑠𝑖𝑛2𝜃𝑐𝑜𝑠2𝜃 

c.     
  𝑠𝑖𝑛2q  

𝑠𝑖𝑛q
−

  𝑐𝑜𝑠2q  

𝑐𝑜𝑠q
 =  𝑠𝑒𝑐q 

iii)  Draw the graph of 𝑠𝑖𝑛q, when 0 ≤𝜃≤2𝜋  

iv) Without using calculator, prove that: 𝑡𝑎𝑛−1 
1

3
 +𝑡𝑎𝑛−1 

1

7
 =𝑡𝑎𝑛−1 

1

2
  

OR  
 Solve: 𝑠𝑖𝑛2𝜃−𝑐𝑜𝑠𝜃= 0 

v) In ∆𝐴𝐵𝐶, find the largest angle if a=5cm, b=10cm and c=14cm. 
 
 
SECTION ‘C’ (Detailed-Answer Questions)   (30 Marks) 

 
Note: Attempt any TWO: 
 
Q4   (a) Solve the system of equations by matrix method:  

𝑥+ 2𝑦+𝑧= 8  
2𝑥–𝑦+𝑧= 3  
𝑥+𝑦–𝑧= 0 

(b) The base of a right-angled triangle is 10 cm, and the sides of the triangle are in A.P.; find the 
hypotenuse. 
            
Q5    (a) Prove that: 

  (i) 
1

𝑎𝑏
+

1

𝑏𝑐
+

1

𝑐𝑎
=

1

2𝑟𝑅
 

  (ii) 𝑟1𝑟2𝑟3 = 𝑟𝑠2  
             (b)Derive law of Cosines   

OR  

      Prove that in any triangle ABC, cos
𝛼

2
=  

𝑠(𝑠−𝑎)

𝑏𝑐
  

 

Q6    (a) Prove that: 2 2 = 1 +
3

4
+

3.5

4.8
+

3.5.7

4.8.12
+ . . .  

 (b) If 𝛼,𝛽 are the roots of the equation, 𝑝𝑥2 +𝑞𝑥+𝑟= 0;𝑎≠0, form an equation whose roots 
are: 𝛼+ 2 and 𝛽+ 2.   
 
 
 
  



 

 

 
SECTION “B” SHORT-ANSWERS QUESTIONS 

Attempt any  SEVEN question:        25-Marks 

i) Show that: 
𝟏+𝟐𝒊

𝟑−𝟒𝒊
+
𝟐

𝟓
=
𝒊−𝟐

𝟓𝒊
 

 
SOLUTION: 

? ?
1 + 2𝑖

3−4𝑖
+

2

5
=
𝑖−2

5𝑖
 

𝐿.𝐻.𝑆=
1 + 2𝑖

3−4𝑖
+

2

5
 

             =
1 + 2𝑖

3−4𝑖
×

3 + 4𝑖

3 + 4𝑖
+

2

5
         ×𝑖𝑛𝑔 𝑎𝑛𝑑 ÷𝑖𝑛𝑔 𝑏𝑦 (3 + 4𝑖)  

             =
 1 + 2𝑖  3 + 4𝑖 

 3 2− 4𝑖 2
+

2

5
 

             =
3 + 4𝑖+ 6𝑖+ 8𝑖2

9−16𝑖2
+

2

5
 

             =
3 + 10𝑖+ 8(−1)

9−16(−1)
+

2

5
        ∵𝑖=  −1,𝑠𝑜 𝑖2 = −1  

             =
3−8 + 10𝑖

9 + 16
+

2

5
 

             =
−5 + 10𝑖

25
+

2

5
 

             =
5 −1 + 2𝑖 

25
+

2

5
 

             =
−1 + 2𝑖

5
+

2

5
 

             =
−1 + 2𝑖+ 2

5
 

             =
1 + 2𝑖

5
 

             =
1 + 2𝑖

5
×
𝑖

𝑖
            ×𝑖𝑛𝑔 𝑎𝑛𝑑 ÷𝑖𝑛𝑔 𝑏𝑦 𝑖  

             =
𝑖(1 + 2𝑖)

5𝑖
 

             =
𝑖+ 2𝑖2

5𝑖
 

             =
𝑖+ 2(−1)

5𝑖
 

             =
𝑖−2

5𝑖
= 𝑅.𝐻.𝑆 

 

 

OR i)  Solve the equation: 
𝒚−𝟐

  𝒚+𝟐  
+

  𝒚+𝟐  

𝒚−𝟐
=
𝟑𝟒

𝟏𝟓
 

 

SOLUTION: 
𝒚−𝟐

  𝒚+𝟐  
+

  𝒚+𝟐  

𝒚−𝟐
=
𝟑𝟒

𝟏𝟓
 -----(1) 

 



 

 

Let 𝑡=
  𝒚+𝟐  

𝒚−𝟐
  

 1 ⇒𝑡+
1

𝑡
=

34

15
 

𝑡2 + 1

𝑡
=

34

15
⇒15 𝑡2 + 1 = 34𝑡 

15𝑡2 + 15 = 34𝑡 

15𝑡2−34𝑡+ 15 = 0 

15𝑡2−25𝑡−9𝑡+ 15 = 0 

5𝑡 3𝑡−5 −3 3𝑡−5 = 0 
 3𝑡−5  5𝑡−3 = 0 

Either: 3𝑡−5 = 0 ⇒ 𝑡=
5

3
 

Or: 5𝑡−3 = 0 ⇒ 𝑡=
3

5
 

 

But, 
  𝒚+𝟐  

𝒚−𝟐
= 𝑡 

So, 
  𝒚+𝟐  

𝒚−𝟐
=

5

3
 

3 𝑦+ 2 = 5(𝑦−2) 

3𝑦+ 6 = 5𝑦−10 

6 + 10 = 5𝑦−3𝑦 

2𝑦= 16 ⇒  𝑦= 8  

So, 
  𝒚+𝟐  

𝒚−𝟐
=

3

5
 

5 𝑦+ 2 = 3(𝑦−2) 

5𝑦+ 10 = 3𝑦−6 

5𝑦−3𝑦= −6−10 

2𝑦= −16 ⇒  𝑦= −8  

𝑆.𝑆=  ±8   𝑂𝑅 𝑆.𝑆. = {−8, 8} 

 
ii) Solve the following system of equations: 𝒚+𝒛= 𝟓 𝒂𝒏𝒅 𝒚𝟐+𝟐𝒛𝟐= 𝟏𝟕 
 
SOLUTION: 

𝑦2 + 2𝑧2 = 17   -----(1) 

𝑦+𝑧= 5 

𝑦= 5−𝑧   ---- 2  

(1) ⟹ 𝑦2 + 2𝑧2 = 17 

 5−𝑧 2 + 2𝑧2 = 17 

25−10𝑧+𝑧2 + 2𝑧2 = 17 

3𝑧2−10𝑧+ 25−17 = 0 

3𝑧2−10𝑧+ 8 = 0 

3𝑧2−6𝑧−4𝑧+ 8 = 0 

3𝑧(𝑧−2)−4(𝑧−2) = 0 

 



 

 

 𝑧−2  3𝑧−4 = 0 

Either: 𝑧−2 = 0 ⟹ 𝑧= 2  

Or: 3𝑧−4 = 0 ⟹ 𝑧=
4

3
 

 
 2 ⟹ 𝑦= 5−𝑧 

𝑧= 2 
𝑦= 5−2 

𝑦= 3,𝑧= 2  

𝑧=
4

3
 

𝑦= 5−
4

3
=

15−4

3
 

𝑦=
11

3
,𝑧=

4

3
 

 

𝑆.𝑆=   3,2 , 
11

3
,
4

3
   

 
iii) For what values of a and b will both the roots of the equation, 𝒙𝟐+
 𝟐𝒂−𝟒 𝒙= 𝟑𝒃+𝟓, vanish? 
 
SOLUTION: 

𝑥2 + 2𝑎−4 𝑥= 3𝑏+ 5   

𝑥2 + 2𝑎−4 𝑥−3𝑏−5 = 0   -----(1) 

As, both the roots of (1) vanishes i.e 0 and 0 

𝑆.𝑂.𝑅= 0 + 0 = −
𝑏

𝑎
=− 

2𝑎−4

1
  

0 + 0 = − 
2𝑎−4

1
  

2𝑎−4 = 0 ⟹ 2𝑎= 4 

𝑎= 2  

 

𝑃.𝑂.𝑅=  0 (0) =
𝑐

𝑎
=
−3𝑏−5

1
 

0 =
−3𝑏−5

1
 

−3𝑏−5 = 0 ⟹ −5 = 3𝑏 

𝑏= −
5

3
 

SECOND METHOD: 

If both the roots of 𝑎𝑥2 +𝑏𝑥+𝑐= 0,  are zero  

Then, 𝑏= 0 and 𝑐= 0 

Here, 𝑥2 + 2𝑎−4 𝑥−3𝑏−5 = 0 

2𝑎−4 = 0 ⟹ 2𝑎= 4 

𝑎= 2  

 



 

 

 

And,  

−3𝑏−5 = 0 ⟹ −5 = 3𝑏 

𝑏= −
5

3
 

 

iv) Let ⋆ be defined in Z, the set of all integers as, 𝒂⋆𝒃= 𝒂+𝒃+𝟑. Show that: 
a) ⋆ is commutative and associative. 
b) Identity w.r.t. * exists in ℤ. 

 

SOLUTION: 

𝑎⋆𝑏= 𝑎+𝑏+ 3 

a) ⋆ is commutative 
𝑖.𝑒.𝑎⋆𝑏=  𝑏⋆𝑎 
𝑎+𝑏+ 3 = 𝑏+𝑎+ 3 
𝑎+𝑏+ 3 = 𝑎+𝑏+ 3 
Hence, ⋆ is commutative 
⋆ is associative 
 𝑎⋆𝑏 ⋆𝑐=𝑎⋆ 𝑏⋆𝑐  
 𝑎+𝑏+ 3 ⋆𝑐= 𝑎⋆ 𝑏+𝑐+ 3  
 𝑎+𝑏+ 3 +𝑐+ 3 = 𝑎+ 𝑏+𝑐+ 3 + 3 
𝑎+𝑏+𝑐+ 6 = 𝑎+𝑏+𝑐+ 6 
Hence, ⋆ is associative 

b) Identity element exists in ℤ 
Let e be the identity 
So, 𝑎⋆𝑒= 𝑎+𝑒+ 3 
𝑎= 𝑎+𝑒+ 3 
𝑎−𝑎−3 = 𝑒 
𝑒= −3  

Which is the identity 
 

 

v) Verify the statement by the principle of Mathematical Induction: 

𝟐+𝟔+𝟏𝟐+ . . . +𝒏 𝒏+𝟏 =
𝟏

𝟑
𝒏 𝒏+𝟏 (𝒏+𝟐) 

 
SOLUTION: 

2 +  6 +  12 +  .  .  .  + 𝑛  𝑛+ 1 =  
1

3
 𝑛  𝑛+ 1  𝑛+ 2  

PROOF I: 

Verifying p(n) for  𝑛= 1 

2 =
1

3
 (1) (1 + 1) (1 + 2) 

2 =
1

3
 (1) (2) (3) 

                 2 = 2  Verified 

𝑃 𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛= 1 

 



 

 

 

PROOF II: 

Assuming that p(𝑛) is true for 𝑛= 𝑘 

So we have, 

2 +  6 +  12 +  .  .  .  + 𝑘  𝑘+ 1 =  
1

3
𝑘  𝑘+ 1  𝑘+ 2  ----(1) 

Kth term = k k + 1 
 k + 1 th term =  k + 1 (k + 2)

 

Adding  k + 1 (k + 3) both sides in (1) 

2 +  6 +  12 +  .  .  .  + 𝑘  𝑘+ 1 + k + 1  k + 2 

=  
1

3
𝑘  𝑘+ 1  𝑘+ 2 + k + 1 (k + 2) 

                                   =
𝑘  𝑘+1  𝑘+2 +3 k+1 (k+2)

3
 

=
1

3
 𝑘  𝑘+ 1  𝑘+ 2 + 3 k + 1 (k + 2)  

=
1

3
 𝑘  𝑘+ 1  𝑘+ 2 + 3 k + 1 (k + 2)  

=
1

3
 k + 1  k + 2 (k + 3) 

𝑊𝑕𝑖𝑐𝑕 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛= 𝑘+ 1 

𝐻𝑒𝑛𝑐𝑒,𝑃 𝑛 𝑖𝑠 𝑡𝑢𝑟𝑒 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑣𝑎𝑙𝑢𝑒𝑠 𝑛. 

 

OR v) Find the sum if the series: 𝟏𝟏𝟐+𝟏𝟐𝟐+𝟏𝟑𝟐+ .  .  . +𝟐𝟎𝟐 
 
SOLUTION: 

 𝑛2 =
𝑛 𝑛+ 1 (2𝑛+ 1)

6
 

 
Here,  

112 + 122 + 132+ .  .  . +202 =  202− 102  

                                      =
20 20 + 1 (2 × 20 + 1)

6
−

10 10 + 1 (2 × 10 + 1)

6
 

                                      =
20 21 (41)

6
−

10 11 (21)

6
 

                                      = 2870 −385 
 
                                      = 2485 
 

 



 

 

vi) Using properties of determinants, prove that:  

 
𝒂+𝒙 𝒂 𝒂
𝒂 𝒂+𝒙 𝒂
𝒂 𝒂 𝒂+𝒙

 =𝒙𝟐 𝟑𝒂+𝒙  

 
SOLUTION: 

𝐿.𝐻.𝑆=  
𝑎+𝑥 𝑎 𝑎
𝑎 𝑎+𝑥 𝑎
𝑎 𝑎 𝑎+𝑥

  

𝐴𝑑𝑑𝑖𝑛𝑔 𝐶2 𝑎𝑛𝑑 𝐶3 𝑖𝑛 𝐶1,𝑤𝑒 𝑔𝑒𝑡 

             =  
3𝑎+𝑥 𝑎 𝑎
3𝑎+𝑥 𝑎+𝑥 𝑎
3𝑎+𝑥 𝑎 𝑎+𝑥

  

𝑇𝑎𝑘𝑖𝑛𝑔 𝑐𝑜𝑚𝑚𝑜𝑛  3𝑎+𝑥  𝑓𝑟𝑜𝑚 𝐶1, we get 

             = (3𝑎+𝑥) 
1 𝑎 𝑎
1 𝑎+𝑥 𝑎
1 𝑎 𝑎+𝑥

  

𝐵𝑦 𝑅2−𝑅1 𝑎𝑛𝑑 𝑅3−𝑅1,𝑤𝑒 𝑔𝑒𝑡 

             = (3𝑎+𝑥) 
1 𝑎 𝑎

1−1 𝑎+𝑥−𝑎 𝑎−𝑎
1−1 𝑎−𝑎 𝑎+𝑥−𝑎

   

 

             = (3𝑎+𝑥) 
1 𝑎 𝑎
0 𝑥 0
0 0 𝑥

  

𝐸𝑥𝑝𝑎𝑛𝑑𝑖𝑛𝑔 𝑏𝑦 𝐶1,𝑤𝑒𝑔𝑒𝑡 

             = (3𝑎+𝑥) 1 
𝑥 0
0 𝑥

 −0 + 0  

             = (3𝑎+𝑥)  𝑥2−0  

             =  3𝑎+𝑥  𝑥2  

             = 𝑥2(3𝑎+𝑥) 

             = 𝑅.𝐻.𝑆 
 

 

vii) If three coins are tossed simultaneously, what is the probability of obtaining 
at least one head? 
 
SOLUTION: 
Three coins are tossed once 
𝑆=  𝐻𝐻𝐻,𝐻𝐻𝑇,𝐻𝑇𝐻,𝐻𝑇𝑇,𝑇𝑇𝑇,𝑇𝑇𝐻,𝑇𝐻𝑇,𝑇𝐻𝐻  
𝑂 𝑆 = 23 = 8 
 
 
 
 
 
 

Let A be the event that at least one head is obtained 

 



 

 

𝐴=  𝐻𝐻𝐻,𝐻𝐻𝑇,𝐻𝑇𝐻,𝐻𝑇𝑇,𝑇𝑇𝐻,𝑇𝐻𝑇,𝑇𝐻𝐻  
𝑂 𝐴 = 7 

𝑃 𝐴 =
𝑂(𝐴)

𝑂(𝑆)
=

7

8
 

 
OR vii) Find n, If  n𝑷4 = 24 𝑪𝟓.

𝒏  
 
SOLUTION: 
n𝑃4 = 24 𝐶5.

𝑛  
𝑛!

 𝑛−4 !
= 24

𝑛!

5! 𝑛−5 !
 

Cancelling n! from both sides 
1

 𝑛−4 !
= 24

1

5! 𝑛−5 !
 

1 =
24 𝑛−4 !

5! 𝑛−5 !
 

1 =
4! 𝑛−4 (𝑛−5)!

5! 𝑛−5 !
 

Cancelling (n-5)! , we get 

1 =
4! 𝑛−4 

5!
 

1 =
4! 𝑛−4 

5.4!
 

1 =
𝑛−4

5
 

5 = 𝑛−4 
5 + 4 = 𝑛 

𝑛= 9  
 

 

viii) Show that: 𝟓
𝟏

𝟐 .𝟓
𝟏

𝟒 .𝟓
𝟏

𝟖 .  .  . = 𝟓 
 
SOLUTION: 

? ? 5
1
2 . 5

1
4 . 5

1
8 .  .  . = 5 

𝐿.𝐻.𝑆= 5
1
2 . 5

1
4 . 5

1
8 .  .  .  

            = 5
1
2

+
1
4

+
1
8

+ .  .  . 
Exponents are in infinite G.P. 
1

2
+

1

4
+

1

8
+ .  .  . 

Here, 𝑎=
1

2
,𝑟=

1

4
÷

1

2
=

1

4
× 2 =

1

2
 

𝑆=
𝑎

1−𝑟
 

𝐿.𝐻.𝑆= 5

1
2

  1−
1
2

    

             = 5

1
2

  
1
2

   

 



 

 

             = 5 = 𝑅.𝐻.𝑆 
 

ix) Solve for x :  
−𝟐 𝟑
𝟒 −𝟏

  
𝟏 𝒙 𝟓
𝟐 𝟒 𝒙

  
−𝟑
𝟏
𝟎
 =  

𝟐
−𝟏𝟒
  

SOLUTION: 

 
−2 3
4 −1

  
1 𝑥 5
2 4 𝑥

  
−3
1
0
  = 

2
−14
  

 
−2 3
4 −1

  
−3 +𝑥+ 0
−6 + 4 + 0

 =  
2
−14
  

 
−2 3
4 −1

  
𝑥−3
−2
 =  

2
−14
  

 
−2 𝑥−3 −6
4 𝑥−3 + 2

 =  
2
−14
  

 
−2𝑥+ 6−6
4𝑥−12 + 2

 =  
2
−14
  

 
−2𝑥

4𝑥−10
 =  

2
−14
  

By comparing 

−2𝑥= 2 ⟹ 𝑥=−1  

And, 4𝑥−10 = −14 

4𝑥= −4 ⟹ 𝑥=−1  
 

 

x) Find the term independent of x in the expansion of  𝟐𝒙+
𝟏

𝟑𝒙𝟐
 
𝟗

 

 
SOLUTION: 

 2𝑥+
1

3𝑥2
 

9

 

𝑎= 2𝑥,𝑏=
1

3𝑥2
;𝑛= 9 

𝑇𝑟+1 = 𝐶𝑟.
𝑛 𝑎𝑛−𝑟𝑏𝑟  

𝑇𝑟+1 = 𝐶𝑟.
9  2𝑥 9−𝑟 

1

3𝑥2
 
𝑟

 

𝑇𝑟+1 = 𝐶𝑟.
9  2 9−𝑟 𝑥 9−𝑟 

1

𝑥2
 
𝑟

 
1

3
 
𝑟

 

𝑇𝑟+1 = 𝐶𝑟.
9  2 9−𝑟 𝑥 9−𝑟.𝑥−2𝑟 

1

3
 
𝑟

 

𝑇𝑟+1 = 𝐶𝑟.
9  2 9−𝑟 𝑥 9−3𝑟 

1

3
 
𝑟

 

For the term independent of 𝑥, we take 

9−3𝑟= 0 

3𝑟= 9 

𝑟= 3  

 

 



 

 

𝑇3+1 = 𝑇4 = 𝐶3.
9  2 9−3 𝑥 0 

1

3
 

3

 

𝑇4 =
9!

3! 9−3 !
 2 6(1) 

1

27
  

𝑇4 =
9.8.7.6!

6 6 !
 

64

27
  

𝑇4 =
84 × 64

27
 

𝑇4 =
1792

9
 

Which is the term independent of 𝑥 
 

OR x) Which term of the H.P. ,𝟐,
𝟔

𝟓
,   .  .  . , is equal to 

𝟐

𝟑𝟑
? 

SOLUTION: 

6, 2,
6

5
,   .  .  . , is equal to 

2

33
 

Here, 𝑎= 6,𝑏= 2,𝑇𝑛=
2

33
, 𝑛=? 

𝑇𝑛=
𝑎𝑏

𝑏+ 𝑛−1 (𝑎−𝑏)
 

2

33
=

 6 (2)

2 + 𝑛−1 (6−2)
 

1

33
=

6

2 + 𝑛−1 (4)
 

1

33
=

6

2 + 4𝑛−4
 

1

33
=

6

4𝑛−2
 

4𝑛−2 = 6 × 33 
4𝑛−2 = 198 
4𝑛= 198 + 2 
4𝑛= 200 

𝑛=
200

4
 

𝑛= 50  

Hence, 
2

33
 is the 50𝑡𝑕 term of H.P. 

 

 

 
SECTION ‘B’ (Continued) Trigonometry   (15 marks) 

Note: Answer any three questions from this section. All questions carry equal marks. 

i) If 𝒕𝒂𝒏𝜽=
𝟑

𝟒
 and 𝒔𝒊𝒏𝜽 is positive, find the remaining trigonometric functions, 

using the definition of radian function. 
 
SOLUTION: 
As 𝑡𝑎𝑛𝜃 and 𝑠𝑖𝑛𝜃 both are positive, so 𝜌(𝜃) is in first quadrant. 

In a unit circle 

𝑥2 +𝑦2 = 1  ----(1) 

 



 

 

Where 𝑥= 𝑐𝑜𝑠𝜃 and 𝑦= 𝑠𝑖𝑛𝜃 

 

Given, 𝑡𝑎𝑛𝜃=
𝑦

𝑥
=

3

4
 

⇒
𝑦

𝑥
=

3

4
  

3𝑦= 𝑥 

𝑦=
3

4
𝑥  ---(2) 

(1)  ⇒𝑥2 + 
3

4
𝑥 

2

= 1   

𝑥2 +
9

16
𝑥2 = 1  

16𝑥2+9𝑥2

16
= 1    

25𝑥2

16
= 1  

𝑥2 =
16

25
  

𝑥= ±
4

5
  

As 𝜌(𝜃) is in first quadrant 

𝑥=
4

5
  

 

 2 ⇒𝑦=
3

4
 

4

5
   

𝑦=
3

5
  

 

𝑠𝑖𝑛𝜃= 𝑦=
3

5
  

𝑐𝑜𝑠𝑒𝑐𝜃=
1

𝑦
=

5

3
  

𝑐𝑜𝑠𝜃= 𝑥=
4

5
  

𝑠𝑒𝑐𝜃=
1

𝑥
=

5

4
  

𝑡𝑎𝑛𝜃=
𝑦

𝑥
=

3

5

  
4

5
  

=
3

5
×

5

4
=

3

4
  

𝑐𝑜𝑡𝜃=
𝑥

𝑦
=

4

3
 

ii) Prove any TWO of the following: 

a. 
𝒄𝒐𝒕𝛉 + 𝐜𝐨𝐬𝐞𝐜𝛉

𝒔𝒊𝒏𝛉 +𝐭𝐚𝐧𝛉
= 𝒄𝒐𝒔𝒆𝒄𝛉𝐜𝐨𝐭𝛉  b. 𝒔𝒊𝒏𝟔𝜽−𝒄𝒐𝒔𝟔𝜽= 𝟏−𝟑𝒔𝒊𝒏𝟐𝜽𝒄𝒐𝒔𝟐𝜽 

c.     
  𝒔𝒊𝒏𝟐q  

𝒔𝒊𝒏q
−

  𝒄𝒐𝒔𝟐q  

𝒄𝒐𝒔q
 =  𝒔𝒆𝒄q 

 
SOLUTION: 

a) L. H. S =
𝑐𝑜𝑡𝜃+𝑐𝑜𝑠𝑒𝑐𝜃

𝑠𝑖𝑛𝜃+𝑡𝑎𝑛𝜃
 

            =  𝑐𝑜𝑡𝜃+𝑐𝑜𝑠𝑒𝑐𝜃 ÷ 𝑠𝑖𝑛𝜃+𝑡𝑎𝑛𝜃  

 



 

 

             =  
𝑐𝑜𝑠𝜃

  𝑠𝑖𝑛𝜃  
 +  

1

𝑠𝑖𝑛𝜃
 ÷ 

𝑠𝑖𝑛𝜃

1
 +  

𝑠𝑖𝑛𝜃

  𝑐𝑜𝑠𝜃  
  

             =  
1 +𝑐𝑜𝑠𝜃

  𝑠𝑖𝑛𝜃  
 ÷ 

𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃+𝑠𝑖𝑛𝜃

  𝑐𝑜𝑠𝜃  
  

             =
(1 +𝑐𝑜𝑠𝜃)

  𝑠𝑖𝑛𝜃  
×

𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃(𝑐𝑜𝑠𝜃+ 1)
 

             =
1

𝑠𝑖𝑛𝜃
×
𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
 

             = 𝑐𝑜𝑠𝑒𝑐𝜃𝑐𝑜𝑡𝜃=𝑅.𝐻.𝑆 

 
b) 𝐿.𝐻.𝑆= 𝑠𝑖𝑛6𝜃+  𝑐𝑜𝑠6𝜃 
            =  𝑠𝑖𝑛2𝜃 3 + 𝑐𝑜𝑠2𝜃 3 
            =  𝑠𝑖𝑛2𝜃+𝑐𝑜𝑠2𝜃 3−3𝑠𝑖𝑛2𝜃𝑐𝑜𝑠2𝜃 𝑠𝑖𝑛2𝜃+𝑐𝑜𝑠2𝜃  
            =  1 3−3𝑠𝑖𝑛2𝜃𝑐𝑜𝑠2𝜃 1  
            = 1−3𝑠𝑖𝑛2𝜃𝑐𝑜𝑠2𝜃= 𝑅.𝐻.𝑆 
 

c) 𝐿.𝐻.𝑆=  
𝑠𝑖𝑛2𝜃

𝑠𝑖𝑛𝜃
−
𝑐𝑜𝑠2𝜃

𝑐𝑜𝑠𝜃
 

            =
𝑠𝑖𝑛2𝜃𝑐𝑜𝑠𝜃−𝑐𝑜𝑠2𝜃𝑠𝑖𝑛𝜃

𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃
 

            =
𝑠𝑖𝑛(2𝜃−𝜃)

𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃
 

            =
𝑠𝑖𝑛𝜃

𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃
 

            =
1

𝑐𝑜𝑠𝜃
 

            = 𝑠𝑒𝑐𝜃= 𝑅.𝐻.𝑆 
 
iii) Draw the graph of 𝒔𝒊𝒏q, when 𝟎≤𝜽≤𝟐𝝅. 
 
SOLUTION: 
 

00 300 600 900 1200 1500 1800 

0 0.5 0.866≈0.9 1 0.5 0.866≈0.9 0 

 

 

2100 2400 2700 3000 3300 3600 

-0.5 -0.866≈−0.9 -1 -0.5 -0.866≈−0.9 0 

 

SCALE:  

On X-Axis: 𝟏𝟎𝟎= 𝟏 𝒔𝒎𝒂𝒍𝒍 𝒔𝒒𝒖𝒂𝒓𝒆 𝒅𝒊𝒗𝒊𝒔𝒊𝒐𝒏 

On Y-Axis: 𝟎.𝟏= 𝟏 𝒔𝒎𝒂𝒍𝒍 𝒔𝒒𝒖𝒂𝒓𝒆 𝒅𝒊𝒗𝒊𝒔𝒊𝒐𝒏 

 

 



 

 

 

iv) Without using calculator, prove that: 𝒕𝒂𝒏−𝟏 
𝟏

𝟑
 +𝒕𝒂𝒏−𝟏 

𝟏

𝟕
 = 𝒕𝒂𝒏−𝟏 

𝟏

𝟐
  

 
SOLUTION: 

? ?𝑇𝑎𝑛−1 
1

3
 +𝑇𝑎𝑛−1 

1

7
 = 𝑇𝑎𝑛−1 

1

2
  

𝐿.𝐻.𝑆= 𝑇𝑎𝑛−1 
1

3
 +𝑇𝑎𝑛−1 

1

7
  

Let 𝑦=𝑇𝑎𝑛−1 
1

3
 +𝑇𝑎𝑛−1 

1

7
 =𝐴+𝐵 -----(1) 

Where,  

𝐴=𝑇𝑎𝑛−1 
1

3
  

𝑇𝑎𝑛𝐴=
1

3
 

 

𝐵=𝑇𝑎𝑛−1 
1

7
  

𝑇𝑎𝑛𝐵=
1

7
 

 
𝑦=𝐴+𝐵 
Taking Tan of both sides 
𝑇𝑎𝑛𝑦=𝑇𝑎𝑛 𝐴+𝐵  

𝑇𝑎𝑛𝑦=
𝑇𝑎𝑛𝐴+𝑇𝑎𝑛𝐵

1−𝑇𝑎𝑛𝐴𝑇𝑎𝑛𝐵
 

𝑇𝑎𝑛𝑦=

1
3 +

1
7

1− 
1
3  

1
7 

 

𝑇𝑎𝑛𝑦=

1
3 +

1
7

1−
1

21

 

𝑇𝑎𝑛𝑦=
21 

1
3 +

1
7 

21 1−
1

21  
 

𝑇𝑎𝑛𝑦=
7 + 3

21−1 
 

𝑇𝑎𝑛𝑦=
10

20
 

𝑇𝑎𝑛𝑦=
1

2
 

𝑦= Tan−1 
1

2
  

Hence, 

 



 

 

𝑇𝑎𝑛−1 
1

3
 +𝑇𝑎𝑛−1 

1

7
 = Tan−1

 
1

2
  Proved 

 
OR iv) Solve: 𝒔𝒊𝒏𝟐𝜽−𝒄𝒐𝒔𝜽=𝟎 

SOLUTION: 
𝑠𝑖𝑛2𝜃−𝑐𝑜𝑠𝜃= 0 
2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃−𝑐𝑜𝑠𝜃= 0 
𝑐𝑜𝑠𝜃 2𝑠𝑖𝑛𝜃−1 = 0 
𝑐𝑜𝑠𝜃 2𝑠𝑖𝑛𝜃−1 = 0 
Either:  
cos𝜃= 0 

𝜃=
𝜋

2
,
3𝜋

2
 

Or:  
2𝑠𝑖𝑛𝜃−1 = 0 
2𝑠𝑖𝑛𝜃= 1 

𝑠𝑖𝑛𝜃=
1

2
 

𝜃= sin−1 
1

2
  

𝜃=
𝜋

6
,
5𝜋

6
 

 
𝑠𝑖𝑛2𝜃−𝑐𝑜𝑠𝜃= 0 

𝜃=
𝜋

2
 

= sin 2 
𝜋

2
 −𝑐𝑜𝑠

𝜋

2
 

= sin𝜋−𝑐𝑜𝑠
𝜋

2
 

= 0−0 = 0 
Verified 

𝜃=
3𝜋

2
 

= sin 2 
3𝜋

2
 −cos

3𝜋

2
 

= sin 3𝜋−cos
3𝜋

2
 

= 0−0 = 0 
Verified 

𝜃=
𝜋

6
 

= sin 2 
𝜋

6
 −cos

𝜋

6
 

= sin 
𝜋

3
 −cos

𝜋

6
 

=
 3

2
−
 3

2
= 0 

verified 
 

𝜃=
5𝜋

6
 

sin 
5𝜋

3
 −𝑐𝑜𝑠 

5𝜋

6
  

= −
 3

2
+
 3

2
 

= 0 
Verified 

 

𝐺.𝑆=  
𝜋

2
+ 2𝑛𝜋 ∪ 

3𝜋

2
+ 2𝑛𝜋 ∪ 

𝜋

6
+ 2𝑛𝜋 ∪ 

5𝜋

6
+ 2𝑛𝜋  

 

v) In ∆𝑨𝑩𝑪, find the largest angle if a=5cm, b=10cm and c=14cm. 
 
SOLUTION: 
  
𝑎= 5𝑐𝑚,𝑏= 10𝑐𝑚,𝑐= 14 𝑐𝑚 
Largest angle is always opposite to the largest side, hence 𝛾 is required. 
 
By cosine law 
𝑐2 = 𝑎2 +𝑏2−2𝑎𝑏𝑐𝑜𝑠𝛾 
2𝑎𝑏𝑐𝑜𝑠𝛾=𝑎2 +𝑏2−𝑐2 

𝑐𝑜𝑠𝛾=
𝑎2 +𝑏2−𝑐2

2𝑎𝑏
 

𝑐𝑜𝑠𝛾=
(5)2 + (10)2−(14)2

2 5 (10)
 

𝑐𝑜𝑠𝛾=
25 + 100−196

100
 

𝑐𝑜𝑠𝛾=
−71

100
 

𝑐𝑜𝑠𝛾=−0.71 
𝛾= cos−1 −0.71  

𝛾= 135.2340  

 

 



 

 

 
SECTION ‘C’ (Detailed-Answer Questions)    (30 Marks) 

Note: Attempt any TWO: 
Q.4(a) Solve the system of equations by matrix method: 

𝒙+𝟐𝒚+𝒛=𝟖  
𝟐𝒙–𝒚+𝒛=𝟑  
𝒙+𝒚–𝒛=𝟎 

SOLUTION: 
𝑥+ 2𝑦+𝑧= 8  
2𝑥–𝑦+𝑧= 3  
𝑥+𝑦–𝑧= 0 
The linear equations in Matrix form are: 

 
1 2 1
2 −1 1
1 1 −1

  
𝑥
𝑦
𝑧
 =  

8
3
0
   ----(1) 

 

Let 𝐴=  
1 2 1
2 −1 1
1 1 −1

 ,𝑋=  
𝑥
𝑦
𝑧
 𝑎𝑛𝑑 𝐵=  

8
3
0
  

 1 ⇒𝐴𝑋=𝐵  So, 𝑋=𝐴−1𝐵 
 
We take A: 

∵𝐴−1 =
1

|𝐴|
𝐴𝑑𝑗 𝐴 

 

 𝐴 =  
1 2 1
2 −1 1
1 1 −1

  

        = 1 
−1 1
1 −1

 −2 
2 1
1 −1

 + 1 
2 −1
1 1

  

        =  1−1 −2(−2−1) + 2 + 1  
        = 0−2(−3) + 3 
        = 6 + 3 
 𝐴 = 9 ≠0,𝑁𝑜𝑛−𝑆𝑖𝑛𝑔𝑢𝑙𝑎𝑟 
 

𝐴11 =  −1 2 
−1 1
1 −1

 = 1 1−1 = 0 

𝐴12 =  −1 3 
2 1
1 −1

 = −1 −2−1 = 3 

𝐴13 =  −1 4 
2 −1
1 1

 = 1 2 + 1 = 3 

𝐴21 =  −1 3 
2 1
1 −1

 = −1 −2−1 = 3 

𝐴22 =  −1 4 
1 1
1 −1

 = 1 −1−1 = −2 

𝐴23 =  −1 5 
1 2
1 1

 = −1 1−2 = 1 

𝐴31 =  −1 4 
2 1
−1 1

 = 1 2 + 1 = 3 

𝐴32 =  −1 5 
1 1
2 1

 = −1 1−2 = 1 

 



 

 

𝐴33 =  −1 6 
1 2
2 −1

 = 1 −1−4 = −5 

 

𝐴𝑑𝑗 𝐴=   
0 3 3
3 −2 1
3 1 −5

 

𝑡

 

𝐴𝑑𝑗𝐴=  
0 3 3
3 −2 1
3 1 −5

  

𝐴−1 =
1

 𝐴 
 𝐴𝑑𝑗 𝐴  

𝐴−1 =
1

9
 
0 3 3
3 −2 1
3 1 −5

   

 
As, 𝑋=𝐴−1𝐵 

𝑋=
1

9
 
0 3 3
3 −2 1
3 1 −5

  
8
3
0
  

𝑋=
1

9
 

0 + 9 + 0
24−6 + 0
24 + 3 + 0

 =
1

9
 

9
18
27
 =  

1
2
3
   

The solution is 

𝑥= 1,𝑦= 2,𝑧= 3  

 
 
b) The base of a right-angled triangle is 10 cm, and the sides of the triangle are 

in A.P.; find the hypotenuse. 

 

SOLUTION: 

Let three sides in A.P. are: 

𝑎−𝑑,𝑎,𝑎+𝑑 
 

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒= 𝑎+𝑑 
 

When base > perpendicular: 

Base = a = 10cm 

By Pythagoras Theorem 

 𝐻𝑦𝑝 2 =  𝐵𝑎𝑠𝑒 2 + 𝑃𝑒𝑟𝑝 2 
 𝑎+𝑑 2 =  𝑎 2 + 𝑎−𝑑 2 

𝑎2 + 2𝑎𝑑+𝑑2 = 𝑎2 +𝑎2−2𝑎𝑑+𝑑2 

2𝑎𝑑= 𝑎2−2𝑎𝑑 

4𝑎𝑑= 𝑎2 

4𝑑= 𝑎 

𝑑=
𝑎

4
  ---(1) 

𝑑=
10

4
      ∵𝑎= 10𝑐𝑚  

𝑑= 2.5  

 



 

 

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒= 𝑎+𝑑= 10 + 2.5 

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒= 12.5𝑐𝑚 

 

When perpendicular > base: 

Base = 𝑎−𝑑 = 10cm 

𝑎= 10 +𝑑  ---(2) 

 

(1) ⇒𝑑=
𝑎

4
 

4𝑑= 𝑎 

4𝑑= 10 +𝑑 

4𝑑−𝑑= 10 

3𝑑= 10 ⇒ 𝑑=
10

3
 

 2 ⇒𝑎= 10 +𝑑 

𝑎= 10 +
10

3
=

30 + 10

3
 

𝑎=
40

3
 

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒=
40

3
+

10

3
=

40 + 10

3
=

50

3
 

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒= 16.66𝑐𝑚 

 

Q5    (a) Prove that: (i) 
𝟏

𝒂𝒃
+
𝟏

𝒃𝒄
+
𝟏

𝒄𝒂
=

𝟏

𝟐𝒓𝑹
   (ii) 𝒓𝟏𝒓𝟐𝒓𝟑= 𝒓𝒔𝟐 

 
SOLUTION: 

i) 𝑅.𝐻.𝑆=
1

2𝑟𝑅
 

     ∵ 𝑅=
𝑎𝑏𝑐

4∆
,𝑟=

∆

𝑠
  

             =
1

2 
∆
𝑠  
𝑎𝑏𝑐
4∆ 

 

             =
1

𝑎𝑏𝑐
2𝑠

 

             =
2𝑠

𝑎𝑏𝑐
 

             =
𝑎+𝑏+𝑐

𝑎𝑏𝑐
              ∵s =

a + b + c

2
⇒2𝑠= 𝑎+𝑏+𝑐  

             =
𝑎

𝑎𝑏𝑐
+
𝑏

𝑎𝑏𝑐
+
𝑐

𝑎𝑏𝑐
 

             =
1

𝑏𝑐
+

1

𝑎𝑐
+

1

𝑎𝑏
 

             =
1

𝑎𝑏
+

1

𝑏𝑐
+

1

𝑎𝑐
=𝐿.𝐻.𝑆 

 



 

 

 
 
ii) 𝐿.𝐻.𝑆= 𝑟1𝑟2𝑟3 

             =  
∆

𝑠−𝑎
   

∆

𝑠−𝑏
  
∆

𝑠−𝑐
  

             =
∆3

 𝑠−𝑎  𝑠−𝑏 (𝑠−𝑐)
 

×𝑖𝑛𝑔 𝑎𝑛𝑑 ÷𝑖𝑛𝑔 𝑏𝑦 𝑠,𝑤𝑒 𝑔𝑒𝑡 

             =
𝑠∆3

𝑠 𝑠−𝑎  𝑠−𝑏 (𝑠−𝑐)
 

             =
𝑠∆3

∆2
                                  

∵ ∆=  𝑠 𝑠−𝑎  𝑠−𝑏  𝑠−𝑐 

∆2= 𝑠 𝑠−𝑎  𝑠−𝑏  𝑠−𝑐 
  

             = 𝑠∆ 

             = 𝑠2 
∆

𝑠
  

×𝑖𝑛𝑔 𝑎𝑛𝑑 ÷𝑖𝑛𝑔 𝑏𝑦 𝑠,𝑤𝑒 𝑔𝑒𝑡 

             = 𝑠2𝑟             ∵𝑟=
∆

𝑠
  

             = 𝑟𝑠2 = 𝑅.𝐻.𝑆 
 
(b) Derive law of Cosines 
 
SOLUTION: 
Law of Cosine:  c2 =a2 + b2 – 2abcos𝜸 
 
Proof: We place a ∆ABC in x-, y- coordinate system such that C(0,0) is at the 
origin and B(a,0) on positive x-axis as shown in the figure. 
 

 

We have, cos(1800 - 𝛾) = 
𝑏𝑎𝑠𝑒

𝑕𝑦𝑝
 = 
𝐶𝐿    

𝐴𝐶    
 

cos1800.cos𝛾 + sin1800.sin𝛾 = 
𝐶𝐿    

𝑏
 

 -cos𝛾 = 
𝐶𝐿    

𝑏
 

𝐶𝐿     = -b.cos𝛾  

And sin(1800 - 𝛾) = 
𝑝𝑒𝑟

𝑕𝑦𝑝
 = 
𝐴𝐿    

𝐴𝐶    
 

Sin1800.cos𝛾 - cos1800.sin𝛾 = 
𝐴𝐿    

𝑏
 

Sin𝛾 = 
𝐴𝐿    

𝑏
 

𝐴𝐿     = b.sin𝛾 

 



 

 

So, coordinates of A are (b.cos𝛾, b.sin𝛾) 
We have distance formula as: 

d =  (𝑥2− 𝑥1)2 + (𝑦2− 𝑦1)2     

Here 𝐴𝐵     = c =  (𝑏𝑐𝑜𝑠𝛾− 𝑎)2 +  (𝑏𝑠𝑖𝑛𝛾− 0)2     

                 c =   𝑏2𝑐𝑜𝑠2𝛾−2𝑎𝑏𝑐𝑜𝑠𝛾+  𝑎2 +  𝑏2𝑠𝑖𝑛2𝛾   

 c =  𝑏2𝑐𝑜𝑠2𝛾 + 𝑏2𝑠𝑖𝑛2𝛾−2𝑎𝑏𝑐𝑜𝑠𝛾+  𝑎2      

 c =  𝑏2(𝑐𝑜𝑠2𝛾 +  𝑠𝑖𝑛2𝛾)−2𝑎𝑏𝑐𝑜𝑠𝛾+  𝑎2   

 c =  𝑏2(1)−2𝑎𝑏𝑐𝑜𝑠𝛾+  𝑎2     

Squaring both sides 
 c2 = 𝑏2−2𝑎𝑏𝑐𝑜𝑠𝛾+  𝑎2  
And hence, c2 = a2 + b2 – 2abcos𝛾 
 

OR  (b) Prove that in any triangle ABC, 𝐜𝐨𝐬
𝜶

𝟐
= 

𝒔(𝒔−𝒂)

𝒃𝒄
 

 
SOLUTION: 
By Cosine law 

𝑐𝑜𝑠𝛼=
𝑏2 +𝑐2−𝑎2

2𝑏𝑐
 

Adding 1 both sides 

1 +𝑐𝑜𝑠𝛼=
𝑏2 +𝑐2−𝑎2

2𝑏𝑐
+ 1 

1 +𝑐𝑜𝑠𝛼=
𝑏2 +𝑐2−𝑎2 + 2𝑏𝑐

2𝑏𝑐
 

1 +𝑐𝑜𝑠𝛼=
𝑏2 + 2𝑏𝑐+𝑐2−𝑎2

2𝑏𝑐
 

1 +𝑐𝑜𝑠𝛼=
(𝑏+𝑐)2−𝑎2

2𝑏𝑐
 

1 +𝑐𝑜𝑠𝛼=
(𝑏+𝑐+𝑎)(𝑏+𝑐−𝑎)

2𝑏𝑐
 

1 +𝑐𝑜𝑠𝛼=
(𝑎+𝑏+𝑐)(𝑏+𝑐−𝑎)

2𝑏𝑐
 

 
 
 
 
 ∵s =

a + b + c

2
⇒2𝑠= 𝑎+𝑏+𝑐

2𝑠−2𝑎= 𝑎+𝑏+𝑐−2𝑎⇒2 𝑠−𝑎 =𝑏+𝑐−𝑎

1 +𝑐𝑜𝑠𝛼= 2 cos2
𝛼

2  
 
 
 
 

 

 

2 cos2
𝛼

2
=

2𝑠× 2(𝑠−𝑎)

2𝑏𝑐
 

cos2
𝛼

2
=
𝑠(𝑠−𝑎)

𝑏𝑐
 

Taking square root both sides 

cos
𝛼

2
=  
𝑠(𝑠−𝑎)

𝑏𝑐
    

 



 

 

                             Proved 

Q6    (a) Prove that: 𝟐 𝟐= 𝟏+
𝟑

𝟒
+
𝟑.𝟓

𝟒.𝟖
+
𝟑.𝟓.𝟕

𝟒.𝟖.𝟏𝟐
+ . . . 

 
SOLUTION: 

? ?  2 2 = 1 +
3

4
+

3.5

4.8
+

3.5.7

4.8.12
+ . . . 

 

𝑅.𝐻.𝑆= 1 +
3

4
+

3.5

4.8
+

3.5.7

4.8.12
+ . . . 

Comparing R.H.S with  1 +𝑥 𝑛= 1 +𝑛𝑥+
𝑛 𝑛−1 𝑥2

2!
+⋯ 

𝑛𝑥=
3

4
   ---- (1) 

S.B.S, 𝑛2𝑥2 =
9

16
   ---- (2) 

And, 
𝑛 𝑛−1 𝑥2

2!
=

3.5

4.8
 

 

𝑛 𝑛−1 𝑥2 =
15 × 2

32
 

𝑛 𝑛−1 𝑥2 =
15

16
 

÷ 𝑖𝑛𝑔 𝑏𝑦  2 ,𝑤𝑒 𝑔𝑒𝑡 
𝑛 𝑛−1 𝑥2

𝑛2𝑥2
=

15

16
÷

9

16
 

𝑛−1

𝑛
=

15

16
×

16

9
⇒
𝑛−1

𝑛
=

5

3
 

3 𝑛−1 = 5𝑛 
3𝑛−3 = 5𝑛 
5𝑛= 3𝑛−3 
5𝑛−3𝑛= −3 
2𝑛= −3 

𝑛= −
3

2
 

 

 1 ⇒𝑛𝑥=
3

4
 

 −
3

2
 𝑥=

3

4
⇒𝑥=  

3

4
  −

2

3
  

𝑥= −
1

2
 

 

𝐿.𝐻.𝑆=  1−
1

2
 
−

3
2

 

              =  
1

2
 
−

3

2
 

              =  
2

1
 

3

2
 

 



 

 

              =  2 
3
2 

              =   2 
1
2 

3

 

              =   2 
3

 

              =   2   2   2  

              = 2 2 = 𝐿.𝐻.𝑆 
 
(b) If 𝜶,𝜷 are the roots of the equation, 𝒑𝒙𝟐+𝒒𝒙+𝒓=𝟎;𝒂≠𝟎, form an 
equation whose roots are: 𝜶+𝟐 and 𝜷+𝟐. 
 
SOLUTION: 
Given Equation: 𝑝𝑥2 +𝑞𝑥+𝑟= 0  ----(1) 
𝛼,𝛽 are the roots of (1) 

𝑆.𝑂.𝑅 𝑜𝑓  1 = 𝛼+𝛽= −
𝑞

𝑝
  

𝑃.𝑂.𝑅 𝑜𝑓  1 = 𝛼𝛽=
𝑟

𝑝
  

 
Roots of required Eq are: 
                       𝛼+ 2 and 𝛽+ 2 
𝑆𝑢𝑚=𝛼+ 2 +𝛽+ 2 
           = 𝛼+𝛽+ 4 

           = −
𝑞

𝑝
+ 4 

           =
−𝑞+4𝑝

𝑝
 

 
𝑃𝑟𝑜𝑑𝑢𝑐𝑡= 𝛼+ 2  𝛽+ 2  
                 = 𝛼𝛽+ 2𝛼+ 2𝛽+ 4 
                 = 𝛼𝛽+ 2 𝛼+𝛽 + 4 

                 =
𝑟

𝑝
+ 2 −

𝑞

𝑝
 + 4 

                 =
𝑟

𝑝
−

2𝑞

𝑝
+ 4 

                 =
𝑟−2𝑞+4𝑝

𝑝
 

 
We have required Equation as, 
𝑥2− 𝑆.𝑂.𝑅 𝑥+𝑃.𝑂.𝑅= 0 

𝑥2− 
−𝑞+4𝑝

𝑝
 𝑥+

𝑟−2𝑞+4𝑝

𝑝
= 0  

𝑋𝑖𝑛𝑔 𝑏𝑦 𝑝,𝑤𝑒 𝑔𝑒𝑡 
𝑝𝑥2− −𝑞+ 4𝑝 𝑥+𝑟−2𝑞+ 4𝑝= 0 
𝑝𝑥2 + 𝑞−4𝑝 𝑥+𝑟−2𝑞+ 4𝑝= 0 
 

 

 
 

 
 


