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FIRST YEAR HIGHER SECONDARY SECOND TERMINAL EXAMINATION 

DECEMBER 2023 

1. i) A

ii) {−1,0,1}, {−1,0}, {−1,1}, {0,1}, {−1}, {0}, {1}, 𝜙

2. i) b) |𝑥| + 2

ii) Domain – R

Range – [2, ∞)

3. 𝐿𝐻𝑆 =
𝑠𝑖𝑛3𝑥+𝑠𝑖𝑛𝑥

𝑐𝑜𝑠3𝑥+𝑐𝑜𝑠𝑥 
=

2 sin(
3𝑥+𝑥

2
) cos(

3𝑥−𝑥

2
)

2 cos(
3𝑥+𝑥

2
) cos(

3𝑥−𝑥

2
)

=
sin(

3𝑥+𝑥

2
)

cos(
3𝑥+𝑥

2
)

=
𝑠𝑖𝑛2𝑥

𝑐0𝑠2𝑥
= 𝑡𝑎𝑛2𝑥 = 𝑅𝐻𝑆 

4. i) 2𝑛 + 1

ii) (𝑥2 −
1

𝑥
)

4
= (𝑥2)4 −4C1 (𝑥2)3 (

1

𝑥
) + 4C2 (𝑥2)2 (

1

𝑥
)

2
−4C3 (𝑥2)1 (

1

𝑥
)

3
+ (

1

𝑥
)

4

= 𝑥8 − 4 × 𝑥6 ×
1

𝑥
+ 6 × 𝑥4 ×

1

𝑥2 – 4 × 𝑥2 ×
1

𝑥3 +
1

𝑥4

= 𝑥8 − 4𝑥5 + 6𝑥2 −
4

𝑥
+

1

𝑥4

5. i) No. of selections = 5C3 = 10

ii) No. of selections = 2C1 × 3C2 + 2C2 × 3C1 = 2 × 3 + 1 × 3 = 9

6. i) Slope =
6−5

−3−2
=

1

−5
= −

1

5

ii) Slope of the required line =
−1

(−
1

5
)

= 5 

Equation of the required line is 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

𝑦 − (−3) = 5(𝑥 − 2) 

𝑦 + 3 = 5𝑥 − 10 

5𝑥 − 10 − 𝑦 − 3 = 0 

5𝑥 − 𝑦 − 13 = 0 

7. i) Equation is 𝑥2 + 𝑦2 = 𝑟2

ii) 2𝑔 = 8 ⟹ 𝑔 = 4,  2𝑓 = −10 ⟹ 𝑓 = −5

∴ 𝑐𝑒𝑛𝑡𝑟𝑒 𝑖𝑠 (−𝑔, −𝑓) = (−4, 5)

Radius = √𝑔2 + 𝑓2 − 𝑐 = √16 + 25 − −8 = √49 = 7 units. 

8. i) 𝑎𝑛 = 𝑎𝑟𝑛−1

ii) 𝑎 = −3

𝑎4 = 𝑎2
2 ⟹ 𝑎𝑟3 = (𝑎𝑟)2 ⟹ 𝑎𝑟3 = 𝑎2𝑟2

⟹ 𝑎𝑟2 × 𝑟 = 𝑎 × 𝑎𝑟2 ⟹ 𝑟 = 𝑎 = −3

∴ 𝑎7 = 𝑎𝑟6 = (−3)(−3)6 = (−3)7 = −2187
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9. i) When 𝑥 = 1, 𝑦 = 12 + 1 = 2 ∈ 𝐴 

 When 𝑥 = 2, 𝑦 = 22 + 1 = 5 ∈ 𝐴 

 When 𝑥 = 3, 𝑦 = 32 + 1 = 10 ∈ 𝐴 

 When 𝑥 = 4, 𝑦 = 42 + 1 = 17 ∉ 𝐴 

 ∴ 𝑅 = {(1,2), (2,5), (3,10)] 

ii) Domain = {1, 2, 3} 

 Range = {2, 5, 10} 

 Codomain = set A 

10. i)  𝑧̅ = 1 − 3𝑖 

ii) |𝑧| = √1 + 9 = √10 

iii) 
1

𝑧
=

1

1−3𝑖
=

1

1−3𝑖
×

1+3𝑖

1+3𝑖 
=

1+3𝑖

1−9𝑖2 =
1+3𝑖

1−9(−1)
=

1+3𝑖

10
=

1

10
− 𝑖

3

10
 

11. 𝐿𝑒𝑡 𝑆𝑛 = 3 + 33 + 333 + ⋯  𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠 

             = 3(1 + 11 + 111 + … to n terms) 

             =
3

9
 (9 + 99 + 999 + … to n terms) 

             =
1

3
 [(10 − 1) + (100 − 1) + (1000 − 1) + … to n terms]  

             =
1

3
 [(10 + 100 + 1000 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠 + −1 × 𝑛)]  

             =
1

3
 [

10

9
(10𝑛 − 1) − 𝑛]  

 

12. i) 𝑦 = 3𝑥2 

 
𝑑𝑦

𝑑𝑥
= 3(2𝑥) = 6𝑥 

ii) 𝑦 = 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 

 
𝑑𝑦

𝑑𝑥
= 𝑠𝑖𝑛𝑥(−𝑠𝑖𝑛𝑥) + 𝑐𝑜𝑠𝑥(𝑠𝑖𝑛𝑥) = cos2 𝑥 − sin2 𝑥 = 𝑐𝑜𝑠2𝑥 

 

13. 2(𝑥 + 3) − 10 ≤ 3(𝑥 − 2) 

2𝑥 + 6 − 10 ≤ 3𝑥 − 6 

2𝑥 − 4 ≤ 3𝑥 − 6 

2𝑥 − 3𝑥 ≤ −6 + 4 

−𝑥 ≤ −2 ⟹ 𝑥 ≥ 2 

Solution = [2, ∞) 

Graph: 

 2


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14. i) Equation is  
𝑥

𝑎
+

𝑦

𝑎
= 1 ……….. (1) 

 It passes through (2,3) we have  

 
2

𝑎
+

3

𝑎
= 1 ⟹

5

𝑎
= 1 ⟹ 𝑎 = 5 

(1) becomes, 
𝑥

5
+

𝑦

5
= 1 ⟹ 𝑥 + 𝑦 = 5 is the required equation. 

 ii) Equation of the line is  𝑥 + 𝑦 − 5 = 0 

  distance of the line from (−3,2) = |
(−3)+(2)−5

√12+12
| = |

−6

√2
| =

6

√2
=

6√2

2
= 3√2 units. 

 

15. i) sin(𝜋 − 𝑥) = 𝑠𝑖𝑛𝑥 

ii) 𝑠𝑖𝑛15 = sin(45 − 30) = 𝑠𝑖𝑛45𝑐𝑜𝑠30 − 𝑐𝑜𝑠45𝑠𝑖𝑛30 

 =
1

√2
×

√3

2
−

1

√2
×

1

2
=

√3

2√2
−

1

2√2
=

√3−1

2√2
 

 

16. i) (−3, 2, −1)  − 6th octant. 

ii) 𝐴𝐵 = √(−1 − 0)2 + (6 − 7)2 + (6 − 10)2 = √1 + 1 + 16 = √18 

 𝐵𝐶 = √(−4 + 1)2 + (9 − 6)2 + (6 − 6)2 = √9 + 9 + 0 = √18 

 𝐴𝐶 = √(−4 − 0)2 + (9 − 7)2 + (6 − 10)2 = √16 + 4 + 16 = √36 

 Using Pythagoras’ theorem, 

 𝐴𝐵2 + 𝐵𝐶2 = (√18)
2

+ (√18)
2

= 18 + 18 = 36 = 𝐴𝐶2 

 ∴  ∆𝐴𝐵𝐶 is a right triangle. 

 

17. i) A = {1, 2, 3, 4, 5, 6} 

       B = {2, 3, 5, 7} 

ii)    A ∪ B = {1, 2, 3, 4, 5, 6, 7}  

       A ∩ B = {2, 3, 5} 

iii) (A ∩ B)′ = {1, 4, 6, 7, 8, 9, 10}  

       𝐴′ = {7, 8, 9, 10}  

      𝐵′ = {1, 4, 6, 8, 9, 10} 

 RHS = 𝐴′ ∪ 𝐵′ 

         = {1, 4, 6, 7, 8, 9, 10} 

 ∴ 𝐿𝐻𝑆 = 𝑅𝐻𝑆 
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18.  i) The word TRIGONOMETRY has: 

 

 T 2 

 R 2 

 I 1 

 G 1 

 N 1 

 O 2 

 M 1 

 E 1 

 Y 1 

     ----------------------- 

         Total 12 

               

      ∴  Total no. of arrangements =
12!

2!×2!×2!
 = 59875200 

 ii) a) The word that starts with `T` then T is fixed. The remaining letters can be permuted.  

                      No. of permutations =
11!

2!×2!
= 9979200 

   b)  If all vowels occure together, we have 

   IOOE 1 

   T 2 

   R 2 

   G 1 

   N 1 

   M 1 

   Y 1 

  --------------------------------- 

   Total  9 

 

   And, the word IOOE has 4 letters and has  𝐼 − 1, 𝑂 − 2, 𝐸 − 1. 

 ∴ No of permutation=
9!

2!×2!
×

4!

2!
= 1088640 

19.  i) lim
n→2

f(x) = lim
n→2

(
x4−16

x3−8
)   

                        = lim
n→2

(
x4−24

x3−23) 

                              = lim
n→2

[
x4−24

x−2

x3−23

x−2

] 

                             =
4×23

3×22
=

8

3
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 ii) f(x) = {
x2, x ≤ 2
2x, x > 2

} 

               LHL = lim
n→2

(x)2 = 22 = 4 

               RHL = lim
n→2

 (2x) = 2 × 2 = 4 

 

                Now f(2) = lim
n→2

f(x) = lim
n→2

(x2) = 22 = 4 

                ∴ LHL = RHL = f(x) 

                Hence, f(x) exists at 𝑥 = 2. 

 

20. 9x2 + 16y2 = 144 

 Dividing by 144 

9x2

144
+

16y2

144
=

144

144
 

         
x2

16
+

y2

9
= 1 

        
x2

42
+

y2

32
= 1              

         a = 4, b = 3      

        c = √42 − 32 = √16 − 9 = √7 

1. Verticles : (±a, 0) = (±4,0) 

2. Foci  : (±c, 0) = (± √7, 0) 

3. Length of major axis = 2a = 2 × 4 = 8 

4. Length of minor axis = 2b = 2 × 3 = 6 

5. Length of L.R =
2b2

a
=

2×32

4
=

9

2
 

6. e =
c

a
=

√7

4
 

 

========================== 

 

 




