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Time: 3 Hrs 15 Min Subject : Mathematics (35) Max Marks: 80 
 

Instructions: (1) The question paper has five Parts namely A, B, C, D and E. Answer all the parts. 

(2) Part-A has 15 multiple choice questions, 5 fill in the blanks questions 

 

PART-A 

I. Answer ALL the multiple choice questions : (𝟏𝟓 × 𝟏 = 𝟏𝟓) 

1. The interval form of the {𝒙 ∶ 𝒙 ∈ 𝑹, −𝟒 < 𝑥 ≤ 6} set is 

A) [−4,6]. B) (−4,6] 
C) (−4,6) C) [−4,6) 
Ans: B) (−4,6] 

2. If the set ‘A’ has 3 elements and the set ‘B’ has 3 elements then the number of elements in 

𝑨 × 𝑩 are 

A) 9 B) 6 

C) 3 D) 27 
Ans: A) 9 

 

3. The radian measure of 𝟐𝟒𝟎𝟎 is 

A) 𝜋 
3 

C) 𝜋 
4 

Ans: D) 4𝜋 
3 

 

 

B) 
3𝜋

 4 

D) 
4𝜋 

3 

 
4. The simplest form of the complex numer 𝒊−𝟑𝟓 is 

A) 𝑖 B) −𝑖 
C) 1 D) −1 
Ans: A) 𝑖 

5. The solution set of the ineuality 𝟑𝟎𝒙 < 200 when 𝒙 ∈ 𝑵 is 

A) {1,2,3,4,5,6} B) {0,1,2,3,4,5,6} 

C) {1,2,3,4,5,6,7} D) {… , −2, −1,0,1,2, … } 
Ans: A) {1,2,3,4,5,6} 

 

6. If 𝒏𝒄𝟗 = 𝒏𝒄𝟖 then 𝒏𝒄𝟏𝟕 is 

A) 17 B) 7 

C) 1 D) 10 

Ans: C) 1 
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7. In the expansion of (𝒂 + 𝒃)𝒏, the sum of the indices of ‘a’ and ‘b’ is 

A) 𝑛 + 1 B) 2𝑛 

C) 𝑛 − 1 D) 𝑛 

Ans: The Question is incomplete 

(Now, the question is like this, see below) 

In each term of the expansion of (𝒂 + 𝒃)𝒏, the sum of the indices of ‘a’ and ‘b’ is 

A) 𝑛 + 1 B) 2𝑛 

C) 𝑛 − 1 D) 𝑛 

Ans: D) 𝑛 
 

8. The 4th term of the sequence defined by 𝒂𝒏 

A) 5 
4 

C) 4 
3 

Ans: B) 4 
5 

=  
𝒏  

is 
𝒏+𝟏 

 

 
B) 4 

5 

D) 3 
4 

9. Equation of a line parallel to x-axis and passing through the point (−𝟐, 𝟑) is 

A) 𝑥 = 3 B) 𝑥 = −2 
C) 𝑦 = 3 D) 𝑦 = −2 
Ans: C) 𝑦 = 3 

10. Equation of a circle with centre (𝟎, 𝟎) and radius ‘r’ units is is 

A) (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2 B) 𝑥2 + 𝑦2 = 1 

C) 𝑥2 + 𝑦2 = 𝑟2 D) (𝑥 + 𝑎)2 + (𝑦 + 𝑏)2 = 𝑟2 
Ans: C) 𝑥2 + 𝑦2 = 𝑟2 

11. The length of the Latus rectum of the hyperola 𝒙
𝟐 

− 
𝒚𝟐 

= 𝟏 is 
𝒂𝟐 𝒃𝟐 

A) 2𝑏, B) 2𝑎 , 
𝑎2 𝑏2 

C) 𝑎 , D) 2𝑏
2 

, 
2𝑏2 𝑎 

Ans: D) 2𝑏
2

 

𝑎 

 

12. The Octant in which the points (– 𝟒, 𝟐, −𝟓) lie 

A) II, B) IV , 

C) V , D) VI, 

Ans: D) VI 

13. The value of 𝐥𝐢𝐦 
𝒄𝒐𝒔𝒙 

is 
𝒙→𝟎 𝝅−𝒙 

A) 𝜋 B) 1 
𝜋 

C) 0 D) limit does not exists 

Ans: B) 1 
𝜋 

 

14. The mean value of the following data : 4,7,8,9,10,12,13,17 is 

A) 10 B) 9 

C) 8 D) 12 
Ans: A) 10 
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2 

15. The probability of drawing a club card from a well shuffled deck of 52 cards is 

A) 1 
13 

C) 1 
4 

Ans: C) 1 
4 

B) 1 
52 

D) 1 
2 

II. Fill in the blanks by choosing the appropriate answer from those give in brackets : (𝟓 × 𝟏 = 𝟓) 

(𝟒𝟐, −𝟏, √𝟑, 𝟏, 𝟎, 𝟐𝟎) 
 

16. If 𝑥 2 5 1 then the value of y is ……………… 
(  + 1, 𝑦 − ) = (  , ) 

3 

Ans: 1 
3 3 3 

17. The value of 𝑠𝑖𝑛(𝑛𝜋) is ......................... where 𝑛 ∈ 𝑍. 

Ans: 0 

18. The value of 7! is ……………… 
5! 

Ans: 42 

19. The slope of the line making inclination of 600 with the positive direction of x-axis is 

……………… 

Ans: √3 
20. The derivative of 𝑥2 − 2 w.r.t x at 𝑥 = 10 is ……………… 

Ans: 20 

 

PART-B 

Answer ANY SIX questions : (𝟔 × 𝟐 = 𝟏𝟐) 

21. Let 𝑽 = {𝒂, 𝒆, 𝒊, 𝒐, 𝒖} and 𝑩 = {𝒂, 𝒊, 𝒌, 𝒖} Find 𝑽 − 𝑩 and 𝑩 − 𝑽 

Ans: 𝑉 − 𝐵 = {𝑎, 𝑒, 𝑖, 𝑜, 𝑢} − {𝑎, 𝑖, 𝑘, 𝑢} = {𝑒, 𝑜} 
𝐵 − 𝑉 = {𝑎, 𝑖, 𝑘, 𝑢} − {𝑎, 𝑒, 𝑖, 𝑜, 𝑢} = {𝑘} 

22. Let 𝑨 = {𝒂, 𝒃}, 𝑩 = {𝒂, 𝒃, 𝒄}. Is 𝑨 ⊂ 𝑩? What is 𝑨 ∪ 𝑩? 

Ans: Yes, 𝐴 ⊂ 𝐵 Because, every element of 𝐴 are the element of 𝐵 
𝐴 ∪ 𝐵 = {𝑎, 𝑏, 𝑐} = 𝐵 

23. Prove that 𝒔𝒊𝒏𝟐 
𝝅 

+ 𝒄𝒐𝒔𝟐 
𝝅 

− 𝒕𝒂𝒏𝟐 
𝝅 

= − 
𝟏
 

𝟔 𝟑 𝟒 𝟐 

Ans: LHS = 𝑠𝑖𝑛2 
𝜋 

+ 𝑐𝑜𝑠2 
𝜋 

− 𝑡𝑎𝑛2 
𝜋 

w.k.t 𝑠𝑖𝑛 
𝜋
 = 

1 
, 𝑐𝑜𝑠 

𝜋
 = 

1 
, 𝑡𝑎𝑛 

𝜋
 = 1 , 

6 

1 2 1 2 
3 4 
( )2 

6 2 3 2 4 

= ( ) 
2 

= 
1 

+ 
4 

+ ( )  − 1 
2 

1 − 1 
4 

= 
1+1−4 

= 
−2 

4 

= − 
1

 
2 

4 

= RHS 

 
 

24. Find the multiplicative inverse of the complex number 𝒁 = √𝟓 + 𝟑𝒊 
Ans: Given Complex number is 𝑍 = √5 + 3𝑖 

Modulus |𝑍| = √(√5)
2 

+ (3)2 = √14 

Conjugate 𝑍 = √5 − 3𝑖 
Multiplicative inverse 𝑍−1 =  √5−3𝑖 

= √5−3𝑖
 

(√14) 14 
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25. Express 𝟑(𝟕 + 𝒊𝟕) + 𝒊(𝟕 + 𝒊𝟕) in the form 𝒂 + 𝒊𝒃 

Ans: 3(7 + 𝑖7) + 𝑖(7 + 𝑖7) = 21 + 21𝑖 + 7𝑖 + 7𝑖2 ∴ 𝑖2 = −1 
= 21 + 21𝑖 + 7𝑖 − 7 
= 14 + 28𝑖 

26. Solve 𝟓𝒙 − 𝟑 ≥ 𝟑𝒙 − 𝟓 and show the graph of solution on number line. 

Ans: 5𝑥 − 3 ≥ 3𝑥 − 5 adding 3 on both side 

5𝑥 − 3 + 3 ≥ 3𝑥 − 5 + 3 
5𝑥 ≥ 3𝑥 − 2 subtracting 3𝑥 on both side 

5𝑥 − 3𝑥 ≥ 3𝑥 − 2 − 3𝑥 
2𝑥 ≥ −2 dividing 2 on both side 
2𝑥 

≥ 
−2 

2 2 

𝑥 ≥ −1 
𝑥 ∈ [−1, ∞) 

27. How many 3-digit even numbers can be formed from the digits 1,2,3,4,6,7 if no digit is 

repeated? 

Ans: Given digits are 1,2,3,4,6,7 

Total number of digits = 6 (There are 3 even numbers out of 6 numbers) 

To make 3 digit even numbers : 

Unit’s place can be filled with 3 different ways 

Ten’s place can be filled with 5 different ways 

Hundred’s place can be filled with 4 different ways 

Total Number of 3 digit even numbers = 4 × 5 × 3 = 60 

28. Using binomial theorem, evaluate (𝟗𝟗)𝟑 

Ans: (99)3 = (100 − 1)3 comparing with (𝑎 + 𝑏)𝑛 we have 𝑎 = 100, 𝑏 = −1 and 𝑛 = 3 

=  3𝐶0(100)3(−1)0 + 3𝐶1(100)2(−1)1 + 3𝐶2(100)1(−1)2 + 3𝐶3(100)0(−1)3 

= 1(1000000) − 3(10000) + 3(100) − 1(1) 

= 1000000 − 30000 + 300 − 1 

= 970299 

29. Find the equation of the line intersecting the x-axis at a distance of 3 units to the left of origin 

with slope – 𝟐. 

Ans: The point on x-axis at a distance of 3 units to the left of origin is (−3,0) with slope −2 
By using point slope form 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) where slope (𝑥1, 𝑦1) = (−3,0) and 𝑚 = −2 

𝑦 − 0 = −2(𝑥 + 3) 
𝑦 = −2𝑥 − 6 

2𝑥 + 𝑦 + 6 = 0 
 

30. Evaluate : 𝐥𝐢𝐦 
√𝟏+𝒙−𝟏

 
𝒙→𝟎 𝒙 

Ans: put 1 + 𝑥 = 𝑦 if 𝑥 → 0 then 𝑦 → 1 
Then 𝑥 = 𝑦 − 1 

Now, lim √
1+𝑥−1 

= lim √
𝑦−1

 

𝑥→0 𝑥 𝑦→1 𝑦−1 

= lim 
𝑦1/2−11/2 

 

 

𝑦→1 𝑦−1 

= 
1 

11/2−1 
2 

= 
1 

(1−1/2) = 
1

 
2 2 

4 5 3 
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31. A die is thrown. Describe the following events: 

i) A: a number less than 4 ii) B: a number not less than 3 

Ans : 𝑆 = {1,2,3,4,5,6} 
𝐴 = {1,2,3} 
𝐵 = {3,4,5,6} 

PART-C 

Answer ANY SIX questions : (𝟔 × 𝟑 = 𝟏𝟖) 

32. Let 𝑼 = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔, 𝟕, 𝟖, 𝟗}, 𝑨 = {𝟐, 𝟒, 𝟔, 𝟖} and 𝑩 = {𝟐, 𝟑, 𝟓, 𝟕} 
verify that (𝑨 ∪ 𝑩)′ = 𝑨′ ∩ 𝑩′ 
Ans: 𝐴′ = 𝑈 − 𝐴 

= {1,2,3,4,5,6,7,8,9} − {2,4,6,8} 
= {1,3,5,7,9} 

𝐵′ = 𝑈 − 𝐵 
= {1,2,3,4,5,6,7,8,9} − {2,3,5,7} 
= {1,4,6,8,9} 

𝐴 ∪ 𝐵 = {2,4,6,8} ∪ {2,3,5,7} 
= {2,3,4,5,6,7,8} 

Now, (𝐴 ∪ 𝐵)′ = 𝑈 − (𝐴 ∪ 𝐵) 
= {1,2,3,4,5,6,7,8,9} − {2,3,4,5,6,7,8} 
= {1,9} ………… (1) 

Now, 𝐴′ ∩ 𝐵′ = {1,3,5,7,9} ∩ {1,4,6,8,9} 
= {1,9} ………… (2) 

From (1) and (2), we have (𝐴 ∪ 𝐵)′ = 𝐴′ ∩ 𝐵′ 

33. Let 𝒇(𝒙) = 𝒙𝟐 and 𝒈(𝒙) = 𝟐𝒙 + 𝟏be two real valued functions. Find (𝒇 + 𝒈)(𝒙), (𝒇 − 𝒈)(𝒙) 

and (𝒇𝒈)(𝒙) 
Ans: i)(𝑓 + 𝑔)(𝑥) = 𝑓(𝑥) + 𝑔(𝑥) 

= (𝑥2) + (2𝑥 + 1) 
= 𝑥2 + 2𝑥 + 1 

ii)(𝑓 − 𝑔)(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) 
= (𝑥2) − (2𝑥 + 1) 
= 𝑥2 − 2𝑥 − 1 

iii)(𝑓𝑔)(𝑥) = 𝑓(𝑥) ∙ 𝑔(𝑥) 
= (𝑥2) ∙ (2𝑥 + 1) 
= 2𝑥3 + 𝑥2 

34. Prove that 𝒔𝒊𝒏𝟑𝒙 = 𝟑𝒔𝒊𝒏𝒙 − 𝟒𝒔𝒊𝒏𝟑𝒙 

Ans: 𝑠𝑖𝑛(𝑥 + 𝑦) = 𝑠𝑖𝑛𝑥 ∙ 𝑐𝑜𝑠𝑦 + 𝑐𝑜𝑠𝑥 ∙ 𝑠𝑖𝑛𝑦 replacing y by 2x 

𝑠𝑖𝑛(𝑥 + 2𝑥) = 𝑠𝑖𝑛𝑥 ∙ 𝑐𝑜𝑠2𝑥 + 𝑐𝑜𝑠𝑥 ∙ 𝑠𝑖𝑛2𝑥 
𝑠𝑖𝑛3𝑥 = 𝑠𝑖𝑛𝑥(1 − 2𝑠𝑖𝑛2𝑥) + 𝑐𝑜𝑠𝑥(2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥) 

𝑠𝑖𝑛3𝑥 = 𝑠𝑖𝑛𝑥 − 2𝑠𝑖𝑛3𝑥 + 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝑥 
𝑠𝑖𝑛3𝑥 = 𝑠𝑖𝑛𝑥 − 2𝑠𝑖𝑛3𝑥 + 2𝑠𝑖𝑛𝑥(1 − 𝑠𝑖𝑛2𝑥) 
𝑠𝑖𝑛3𝑥 = 𝑠𝑖𝑛𝑥 − 2𝑠𝑖𝑛3𝑥 + 2𝑠𝑖𝑛𝑥 − 2𝑠𝑖𝑛3𝑥 
𝑠𝑖𝑛3𝑥 = 3𝑠𝑖𝑛𝑥 − 4𝑠𝑖𝑛3𝑥 

35. If 𝒙 + 𝒊𝒚 = 
𝒂+𝒊𝒃 

, prove that 𝒙𝟐 + 𝒚𝟐 = 𝟏. 
𝒂−𝒊𝒃 

Ans: 𝑥 + 𝑖𝑦 = 
𝑎+𝑖𝑏 ....................

(1) 
𝑎−𝑖𝑏 

Conjugate of eq(1) 𝑥 − 𝑖𝑦 = 
𝑎−𝑖𝑏

 
𝑎+𝑖𝑏 

……….(2) 

Multiplying (1) and (2) 

(𝑥 + 𝑖𝑦) ∙ (𝑥 + 𝑖𝑦) = (
𝑎+𝑖𝑏

) ∙ (
𝑎−𝑖𝑏

) 
𝑎−𝑖𝑏 𝑎+𝑖𝑏 
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𝑥2 − 𝑖2𝑦2 = 
𝑎2−𝑖2𝑏2

 

𝑎2−𝑖2𝑏2 

𝑥2 + 𝑦2 = 
𝑎2+𝑏2

 

𝑎2+𝑏2 

𝑥2 + 𝑦2 = 1 
OR Given Complex number 

𝑥 + 𝑖𝑦 = 
𝑎+𝑖𝑏

 
𝑎−𝑖𝑏 

|𝑥 + 𝑖𝑦| = 
|𝑎+𝑖𝑏|

 
|𝑎−𝑖𝑏| 

 
 

√𝑥2 + 𝑦2 = 
√𝑎2+𝑏2

 

√𝑎2+𝑏2 
 

√𝑥2 + 𝑦2 = 1 
𝑥2 + 𝑦2 = 1 

w.k.t 𝑖2 = −1 

36. If 𝒕𝒂𝒏𝒙 = − 
𝟓
 

𝟏𝟐 
, x lies in second quadrant, find other five trigonometric functions 

Ans: 𝑡𝑎𝑛𝑥 = − 
5

 
12 

By Using Pythagorus theorem 

𝐴𝐶2 + 𝐵𝐶2 = 𝐴𝐵2 
122 + 52 = 𝐴𝐵2 
144 + 25 = 𝐴𝐵2 

𝐴𝐵2 = 169 
𝐴𝐵 = 13 

x lies in second quadrant 

(In second Quadrant sinx and cosecx are positive remaining are negative) 

𝑠𝑖𝑛𝑥 = 
5

 
13 

, 𝑐𝑜𝑠𝑒𝑐𝑥 = 
13 

5 

𝑐𝑜𝑠𝑥 = − 
12 

, 𝑠𝑒𝑐𝑥 = − 
13

 
13 

𝑡𝑎𝑛𝑥 = − 
5

 
12 

12 

, 𝑐𝑜𝑡𝑥 = − 
12 

5 

37. Find all pairs of consecutive odd natural numbers, both of which are larger than 10, such 

that their sum is less than 40. 

Ans: Let first odd natural number = 𝑥, Let second odd natural number = 𝑥 + 2 
Then the order pair is (𝑥, 𝑥 + 2) 
both of which are larger than 10 : 𝑥 > 10 and 𝑥 + 2 > 10 
and their sum is less than 40 

𝑥 + (𝑥 + 2) < 40 
2𝑥 + 2 < 40 

2𝑥 < 38 
𝑥 < 19 

Order pairs are (11,13), (13,15), (15,17), (17,19) 

38. If A.M and G.M of two positive numbers ‘a’ and ‘b’ are 10 and 8, respectively. Find the 

numbers 

Ans: 𝐴. 𝑀 = 
𝑎+𝑏 

= 10 and 𝐺. 𝑀 = √𝑎𝑏 = 8 
2 

𝑎 + 𝑏 = 20, 𝑎𝑏 = 64 
𝑏 = 20 − 𝑎, 𝑎(20 − 𝑎) = 64 

20𝑎 − 𝑎2 = 64 
𝑎2 − 20𝑎 + 64 = 0 

(𝑎 − 16)(𝑎 − 4) = 0 
𝑎 = 16 or 𝑎 = 4 

If 𝑎 = 16 then 𝑏 = 4 and if 𝑎 = 4 then 𝑏 = 16 
Therefore the numbers ‘a’ and ‘b’ are 16, 4 or 4,16 
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39. Derive the equation of line with x-intercept ‘a’ and y-intercept ‘b’ in the form of 𝒙 
𝒂 

+ 
𝒚 

𝒃 
= 𝟏 

Ans: The line meets x axis at 𝐴(𝑎, 0) here 𝑎 is x-intercept 

The line meets y axis at 𝐵(0, 𝑏) here 𝑏 is y-intercept 

Equation of line passing through 𝐴(𝑎, 0) and 𝐵(0, 𝑏) 
𝑦2−𝑦1 𝑦 − 𝑦  = ( ) (𝑥 − 𝑥 ) 

1 𝑥2−𝑥1 
1 

𝑏−0  ( ) 
𝑦 − 0 = ( ) 

0−𝑎 
𝑥 − 𝑎 

𝑦 = − 
𝑏 

(𝑥 − 𝑎) 
𝑎 

𝑎𝑦 = −𝑏(𝑥 − 𝑎) 
𝑎𝑦 = −𝑏𝑥 + 𝑎𝑏 
𝑏𝑥 + 𝑎𝑦 = 𝑎𝑏 dividing 𝑎𝑏 on both side 

𝑏𝑥 
+ 

𝑎𝑦 
= 

𝑎𝑏 

𝑎𝑏 
𝑥 

𝑎𝑏 
𝑦 𝑎𝑏 

 +  = 1 
𝑎 𝑏 

40. Find the equation of parabola whose vertex is (𝟎, 𝟎), passing through the point (𝟐, 𝟑) and 

axis is along x axis. 

Ans: The parabola is symmetric about positive x axis because the point (2,3) lies in I Quadrant 

Therefore equation of parabola is 𝑦2 = 4𝑎𝑥 .............(1) 

Eq (1) passing through (2,3) : (3)2 = 4𝑎(2) 
9 = 8𝑎 
𝑎 = 

9
 

8 

Then eq(1) becomes 𝑦2 = 4𝑎𝑥 

𝑦2 
9 

= 4 ( ) 𝑥 
8 

𝑦2 = 
9 

𝑥 
2 

2𝑦2 = 9𝑥 

41. Show that the points 𝑷(−𝟐, 𝟑, 𝟓), 𝑸(𝟏, 𝟐, 𝟑) and 𝑹(𝟕, 𝟎, −𝟏) are collinear 

Ans: 𝑃(−2,3,5), 𝑄(1,2,3) and 𝑅(7,0, −1) 

𝑑 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 + (𝑧2 − 𝑧1)2 
Distance between P and Q 

𝑃𝑄 = √(1 + 2)2 + (2 − 3)2 + (3 − 5)2 
 

= √(3)2 + (−1)2 + (−2)2 

= √9 + 1 + 4 
= √14 units ............... (1) 

Distance between Q and R 

𝑄𝑅 = √(7 − 1)2 + (0 − 2)2 + (−1 − 3)2 
 

= √(6)2 + (−2)2 + (−4)2 

= √36 + 4 + 16 
= √56 = 2√14 units ............... (2) 

Distance between P and R 

𝑃𝑅 = √(7 + 2)2 + (0 − 3)2 + (−1 − 5)2 
 

= √(9)2 + (−3)2 + (−6)2 

= √81 + 9 + 36 
= √126 = 3√14 units ................ (3) 

From (1), (2) and (3) we have 𝑃𝑅 = 𝑃𝑄 + 𝑄𝑅 
Therefore the given three points are collinear 
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42. Find the derivative of 𝒚 = 𝒔𝒊𝒏𝒙 with respect to x from first principle method 

Ans: 𝑦 = 𝑠𝑖𝑛𝑥 
𝑑𝑦 

= lim 
𝑓(𝑥+ℎ)−𝑓(𝑥) 

𝑑𝑥 ℎ→0 ℎ 
𝑑𝑦 = lim 

𝑠𝑖𝑛(𝑥+ℎ)−𝑠𝑖𝑛𝑥 
, w.k.t the formula : 

𝐴+𝐵 
𝑠𝑖𝑛𝐴 + 𝑠𝑖𝑛𝐵 = 2𝑠𝑖𝑛 ( 

𝐴−𝐵 
) 𝑐𝑜𝑠 ( ) 

𝑑𝑥 
𝑑𝑦 

ℎ→0 ℎ 2 2 

2𝑐𝑜𝑠(
(𝑥+ℎ)+𝑥

)𝑠𝑖𝑛(
(𝑥+ℎ)−𝑥

)
 

= lim  2 2  
𝑑𝑥 ℎ→0 ℎ 

ℎ ℎ 

𝑑𝑦 
= lim 

2𝑐𝑜𝑠(𝑥+
2
)𝑠𝑖𝑛(

2
) 

𝑑𝑥 ℎ→0 ℎ 
ℎ ℎ 

𝑑𝑦 
= lim 

𝑐𝑜𝑠(𝑥+
2
)𝑠𝑖𝑛(

2
) 

𝑑𝑥 

𝑑𝑦 

ℎ→0 
ℎ

 
2 

ℎ 

 
ℎ 

𝑠𝑖𝑛(
2
) 

 
 

𝑠𝑖𝑛𝑥 
 

 

𝑑𝑥 
𝑑𝑦 

= lim𝑐𝑜𝑠 (𝑥 + 
ℎ→0 

0 

) ∙ lim ℎ 
2 ℎ→0 

2 

w.k.t lim = 1 
𝑥→0  𝑥 

 
 

𝑑𝑥 
= 𝑐𝑜𝑠 (𝑥 + ) ∙ 1 

2 
𝑑𝑦 = 𝑐𝑜𝑠𝑥 ∙ 1 
𝑑𝑥 
𝑑 (𝑠𝑖𝑛𝑥) = 𝑐𝑜𝑠𝑥 

𝑑𝑥 

 
 

 
PART-D 

Answer any four questions : (𝟓 × 𝟒 = 𝟐𝟎) 

43. Define modulus function. Draw the graph of it. Also its write domain and range 

Ans: Let R be the set of real numbers. The function 𝑓: 𝑅 → 𝑅 defined by 

𝑓(𝑥) = |𝑥| = { 
𝑥, 𝑖𝑓 𝑥 ≥ 0 

,∀ 𝑥 ∈ 𝑅 such function is called modulus function. 
−𝑥, 𝑖𝑓 𝑥 < 0 

 

 
Domain = R 

Range = 𝑅+ ∪ {0} or [0, ∞) 
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44. Prove that 𝒄𝒐𝒔𝟒𝒙+𝒄𝒐𝒔𝟑𝒙+𝒄𝒐𝒔𝟐𝒙 = 𝒄𝒐𝒕𝟑𝒙 
𝒔𝒊𝒏𝟒𝒙+𝒔𝒊𝒏𝟑𝒙+𝒔𝒊𝒏𝟐𝒙 

Ans: w.k.t the formula : 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠𝐵 = 2𝑐𝑜𝑠 (
𝐴+𝐵

) 𝑐𝑜𝑠 (
𝐴−𝐵

) 
2 2 

w.k.t the formula : 𝑠𝑖𝑛𝐴 + 𝑠𝑖𝑛𝐵 = 2𝑠𝑖𝑛 (
𝐴+𝐵

) 𝑐𝑜𝑠 (
𝐴−𝐵

) 
2 2 

𝐿𝐻𝑆 = 
𝑐𝑜𝑠4𝑥+𝑐𝑜𝑠3𝑥+𝑐𝑜𝑠2𝑥 

𝑠𝑖𝑛4𝑥+𝑠𝑖𝑛3𝑥+𝑠𝑖𝑛2𝑥 

= 
(𝑐𝑜𝑠4𝑥+𝑐𝑜𝑠2𝑥)+𝑐𝑜𝑠3𝑥 

(𝑠𝑖𝑛4𝑥+𝑠𝑖𝑛2𝑥)+𝑠𝑖𝑛3𝑥 
2𝑐𝑜𝑠(

4𝑥+2𝑥
)𝑐𝑜𝑠(

4𝑥−2𝑥
)+𝑐𝑜𝑠3𝑥 

=  2 2  

2𝑠𝑖𝑛(
4𝑥+2𝑥

)𝑐𝑜𝑠(
4𝑥−2𝑥

)+𝑠𝑖𝑛3𝑥 
2 2 

= 
2𝑐𝑜𝑠3𝑥𝑐𝑜𝑠𝑥+𝑐𝑜𝑠3𝑥 

2𝑠𝑖𝑛3𝑥𝑐𝑜𝑠𝑥+𝑠𝑖𝑛3𝑥 

= 
2𝑐𝑜𝑠3𝑥(𝑐𝑜𝑠𝑥+1) 

2𝑠𝑖𝑛3𝑥(𝑐𝑜𝑠𝑥+1) 

= 
𝑐𝑜𝑠3𝑥 

𝑠𝑖𝑛3𝑥 

= 𝑐𝑜𝑡3𝑥 = 𝑅𝐻𝑆 

45. A group consists of 4 girls and 7 boys. In how many ways can a team of 5 members be 

selected if the team has : (i) no girl ? (iii) at least 3 girls ? 

Ans : In a group selected members = 5 

The number of girls = 4 
The number of boys = 7 
(i) no girl 

Number of ways = 4𝐶0 × 7𝐶5
 

= 
4! 

4!0! 

= 
4! 

4!0! 

× 
7! 

2!5! 

× 
7×6×5! 

2×1×5! 

= 
7×6 

= 21 
2 

(i) at least 3 girls 

Number of ways = 4𝐶3 × 7𝐶2 + 
 

4𝐶4 × 
 
7𝐶1

 

= 
4! 

1!3! 
× 

7! 

5!2! 
+ 

4! 

0!4! 
× 

7! 

6!1! 

= 
4×3! 

× 
7×6×5! 

+ 
4! 

× 
7×6! 

1×3! 5!×2×1 0!4! 6!×1 

= 
4 

× 
1 

= 
4 

× 
1 

7×6 
+ 

1 
× 

7 

2 1 1 
7×6 

+ 
1 

× 
7 

2 1 1 

= 84 + 7 = 91 

46. State and prove ‘Binomial Theorem’ for positive integral index ‘n’ 

Ans: Statement: For all a,b real numbers and n is a positive integer then 

(𝑎 + 𝑏)𝑛 = 𝑛𝐶0𝑎𝑛 + 𝑛𝐶1𝑎𝑛−1𝑏 + 𝑛𝐶2𝑎𝑛−2𝑏2 + ⋯ … … … . + 𝑛𝐶𝑛𝑏𝑛 
Proof: By using Mathematical induction 

i) 𝑛 = 1, 𝑃(1):  𝐿𝐻𝑆 = (𝑎 + 𝑏)1 = 𝑎 + 𝑏, 𝑅𝐻𝑆 = 
Therefore LHS=RHS, The result is true for 𝑃(1) 

 
1𝐶0𝑎1 + 

 
1𝐶1𝑏1 = 𝑎 + 𝑏 

ii) 𝑛 = 𝑘, 𝑃(𝑘): (𝑎 + 𝑏)𝑘 = 
The result is true for 𝑃(𝑘) 

iii) 𝑛 = 𝑘 + 1, 𝑃(𝑘 + 1): 

𝑘𝐶0𝑎𝑘 + 𝑘𝐶1𝑎𝑘−1𝑏 + 𝑘𝐶2𝑎𝑘−2𝑏2 + ⋯ … … … . + 𝑘𝐶𝑘𝑏𝑘 …….(1) 

(𝑎 + 𝑏)𝑘+1 = (𝑎 + 𝑏)𝑘(𝑎 + 𝑏)1 
= (𝑎 + 𝑏)1(𝑎 + 𝑏)𝑘 

= (𝑎 + 𝑏)( 𝑘𝐶0𝑎𝑘 + 

 
 
 
𝑘𝐶1𝑎𝑘−1𝑏 + 

 

 
𝑘𝐶2𝑎𝑘−2𝑏2 + ⋯ … … … . + 𝑘𝐶𝑘𝑏𝑘) 
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= 𝑘𝐶0𝑎𝑘+1 + 𝑘𝐶1𝑎𝑘𝑏 + 𝑘𝐶2𝑎𝑘−1𝑏2 + ⋯ … … … . + 𝑘𝐶𝑘𝑎𝑏𝑘 

+ 𝑘𝐶0𝑎𝑘𝑏 + 𝑘𝐶1𝑎𝑘−1𝑏2 + 𝑘𝐶2𝑎𝑘−2𝑏3 + ⋯ … … … . + 𝑘𝐶𝑘𝑏𝑘+1 

= 𝑘+1𝐶0𝑎𝑘+1 + 𝑎𝑘𝑏( 𝑘𝐶1 + 𝑘𝐶0) + 𝑎𝑘−1𝑏2( 𝑘𝐶2 + 𝑘𝐶1) + ⋯ … … … … + 𝑘𝐶𝑘𝑏𝑘+1 

= 𝑘+1𝐶0𝑎𝑘+1 + 𝑎𝑘𝑏(𝑘+1𝐶1) + 𝑎𝑘−1𝑏2(𝑘+1𝐶2) + ⋯ … … … . +𝑘+1𝐶𝑘+1𝑏𝑘+1
 

= 𝑘+1𝐶0𝑎𝑘+1 + 𝑘+1𝐶1𝑎𝑘𝑏 + 𝑘+1𝐶2𝑎𝑘−1𝑏2 + ⋯ … … … . +𝑘+1𝐶𝑘+1𝑏𝑘+1 

The result is true for 𝑃(𝑘 + 1), whenever 𝑃(𝑘) is true 

Therefore 𝑃(𝑛) is true for all natural numbers n 

Note: 𝑛𝐶𝑟 + 𝑛𝐶𝑟−1 = 𝑛+1𝐶𝑟
 

𝑘𝐶1 + 
𝑘𝐶2 + 

𝑘𝐶0 = 𝑘+1𝐶1
 

𝑘𝐶1 = 𝑘+1𝐶2, and 

 

𝑘𝐶𝑘 = 𝑘+1𝐶𝑘+1 = 1 , 

 

𝑘𝐶0 = 𝑘+1𝐶0 = 1 

47. Prove that the length of the perpendicular from a point (𝒙𝟏, 𝒚𝟏) to the line 𝑨𝒙 + 𝑩𝒚 + 𝑪 = 𝟎 

is 𝒅 = 
|𝑨𝒙𝟏+𝑩𝒚𝟏+𝑪| 

√𝑨𝟐+𝑩𝟐 

Ans: The line 𝐴𝑥 + 𝐵𝑦 + 𝐶 = 0 meets x axis at 𝑄 (− 
𝐶
 
𝐴 

, 0) and y axis at 𝑅 (0, − 
𝐶
)
 

𝐵 

𝑃(𝑥1, 𝑦1) is a point at distance of 𝑑 units from 𝐴𝑥 + 𝐵𝑦 + 𝐶 = 0 
In ∆𝑃𝑄𝑅, we have 

Area of ∆𝑃𝑄𝑅 = 1 𝑃𝑀 ∙ 𝑄𝑅 
2 

𝑃𝑀 = 
2(Area of ∆𝑃𝑄𝑅) 

𝑄𝑅 
……..(1) 

Area of triangle formed by (𝑥1, 𝑦1), (𝑥2, 𝑦2) and (𝑥3, 𝑦3) 
𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑅 = 

1 
|𝑥 (𝑦 − 𝑦 ) + 𝑥 (𝑦 − 𝑦 ) + 𝑥 (𝑦 − 𝑦 )| 

2 1 2 3 2 3 1 3 1 2 

Area of triangle formed by 𝑃(𝑥1 , 𝑦1), 
𝐶 

𝑄 (−  , 0) 
𝐴 

and 
𝐶 

𝑅 (0, − ) 
𝐵 

1 𝐶 𝐶 𝐶 ( ) 
𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑅 = 

2 
|𝑥1 (0 + 

𝐵
) − 

𝐴 
(− 

𝐵 
− 𝑦1) + 0 𝑦1 − 0 | 

𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑅 = 
1 

|
𝐶𝑥1 

2 𝐵 
+ 

𝐶𝑦1 

𝐴 
+ 

𝐶2 

| 
𝐴𝐵 

𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑅 = 
1 

|
𝐴𝐶𝑥1+𝐵𝐶𝑦1+𝐶2

|
 

2 𝐴𝐵 

2(𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑅) 
𝐶 

= | | 
𝐴𝐵 

|𝐴𝑥1 + 𝐵𝑦1 + 𝐶 | ……….(2) 

Distance Between Q and R is 

𝑄𝑅 = √(0 + 
𝐶 2 

) 
𝐴 

+ (− 
𝐶
 
𝐵 

2 

− 0) 
 

 

𝑄𝑅 = √
𝐶2 

+ 
𝐶2

 

𝐴2 
𝐶 

𝐵2 

2 2 
𝑄𝑅 = | 

𝐴𝐵 
| √𝐴 + 𝐵 …………(3) 

substitute eq(2)and eq(3) in eq(1) 
|
 𝐶 

||𝐴𝑥1+𝐵𝑦1+𝐶| 

𝑃𝑀 =  𝐴𝐵  

| 
𝐶 

|√𝐴2+𝐵2 
𝐴𝐵 

𝑑 = 
|𝐴𝑥1+𝐵𝑦1+𝐶| 

√𝐴2+𝐵2 
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48. Prove geometrically that 𝐥𝐢𝐦 
𝒔𝒊𝒏𝒙 

= 𝟏, where x being measured in radians 
𝒙→𝟎  𝒙 

Ans: 𝐴0̂𝐵  = 𝑥 (x being measured in radian) 

𝑂𝐴 = 𝑂𝐶 radius of circle 

𝐴𝐵 and 𝐶𝐷 are perpendicular to 𝑂𝐴 then join AC 

We get, 1 
2 

𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝑂𝐶 < 1 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑆𝑒𝑐𝑡𝑜𝑟 𝐴𝑂𝐶 < 
2 

1 𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝑂𝐵 
2 

1 (𝑂𝐴)(𝐶𝐷) < 
1 

(𝑂𝐴)2𝑥 < 
1 

(𝑂𝐴)(𝐴𝐵) 
2 2 2 

(𝐶𝐷) < (𝑂𝐴)𝑥 < (𝐴𝐵) .................(1) 

In ∆𝐷𝑂𝐶 In ∆𝐴𝑂𝐵 
𝑠𝑖𝑛𝑥 = 

𝐶𝐷
 

𝑂𝐶 
𝑡𝑎𝑛𝑥 = 

𝐴𝐵
 

𝑂𝐴 

𝐶𝐷 = (𝑂𝐶)𝑠𝑖𝑛𝑥 𝐴𝐵 = (𝑂𝐴)𝑡𝑎𝑛𝑥 
Then equation (1) Becomes 

(𝑂𝐶)𝑠𝑖𝑛𝑥 < (𝑂𝐴)𝑥 < (𝑂𝐴)𝑡𝑎𝑛𝑥 
(𝑂𝐴)𝑠𝑖𝑛𝑥 < (𝑂𝐴)𝑥 < (𝑂𝐴)𝑡𝑎𝑛𝑥 

𝑠𝑖𝑛𝑥 < 𝑥 < 𝑡𝑎𝑛𝑥 dividing 𝑠𝑖𝑛𝑥 
𝑠𝑖𝑛𝑥 

<  
𝑥  

< 
𝑡𝑎𝑛𝑥 

𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑥 

1 <  
𝑥

 < 
𝑠𝑖𝑛𝑥 

∙  
1 

𝑠𝑖𝑛𝑥 

1 <  
𝑥

 
𝑠𝑖𝑛𝑥 

𝑐𝑜𝑠𝑥 

<  
1 

𝑠𝑖𝑛𝑥 

𝑠𝑖𝑛𝑥 

taking reciprocal 

1 > 
𝑠𝑖𝑛𝑥 

> 𝑐𝑜𝑠𝑥  apply limit as 𝑥 → 0 
𝑥 

lim1 > lim 
𝑠𝑖𝑛𝑥 

> lim𝑐𝑜𝑠𝑥 
𝑥→0 𝑥→0  𝑥 𝑥→0 

1 > lim 
𝑠𝑖𝑛𝑥 

> 𝑐𝑜𝑠(0) 
𝑥→0  𝑥 

1 > lim 
𝑠𝑖𝑛𝑥 

> 1 
𝑥→0  𝑥 

Therefore lim 
𝑠𝑖𝑛𝑥 

= 1 
𝑥→0  𝑥 

49. Find the mean deviation about mean for the following data 
 

𝒙𝒊 5 10 15 20 25 

𝒇𝒊 7 4 6 3 5 

Ans: 

𝑥𝑖 𝑓𝑖 𝑓𝑖𝑥𝑖 |𝑥𝑖 − 𝑥| 𝑓𝑖|𝑥𝑖 − 𝑥| 

5 7 35 9 63 

10 4 40 4 16 

15 6 90 1 6 

20 3 60 6 18 

25 5 125 11 55 

 
𝑁 = ∑ 𝑓𝑖 = 25 ∑ 𝑓𝑖𝑥𝑖 = 350 

 
∑ 𝑓𝑖|𝑥𝑖 − 𝑥| = 158 

𝑁 = ∑ 𝑓𝑖 = 25 
Now 𝑥 = 

1 
∑ 𝑓 𝑥 

𝑁 𝑖  𝑖 

= 
1 

(350) 
25 

= 14 
Now 𝑀𝐷(𝑥) = 

1 
∑ 𝑓 |𝑥 

 

 
− 𝑥| 

𝑁 𝑖 𝑖 

= 
1 

(158) 
25 

= 6.25 
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50. A bag contains 9 discs of which 4 are red, 3 are blue and 2 are yellow. The discs are similar in 

shape and size. A disc is drawn at random from the bag. Calculate the probability that it will 

be (i) red, (ii) yellow, (iii) blue, (iv) not blue 

Ans: Total discs = 9 
𝑅 =Red discs = 4 
𝐵 =Blue discs = 3 
𝑌 =Yellow discs = 2 
𝑃(𝑅) = 

4
 

9 

𝑃(𝑌) = 
2

 
9 

𝑃(𝐵) = 
3 

= 
1

 
9 3 ( ) (  ) 1 2 

𝑃 𝐵′ = 1 − 𝑃 𝐵 = 1 −  =  
3 3  

PART-E 

Answer the following questions : 

51. Prove geometrically that 𝒄𝒐𝒔(𝒙 + 𝒚) = 𝒄𝒐𝒔𝒙 ∙ 𝒄𝒐𝒔𝒚 − 𝒔𝒊𝒏𝒙 ∙ 𝒔𝒊𝒏𝒚 (6M) 

Ans: 𝑃1 0̂𝑃4  = 𝑥 

𝑃1 0̂𝑃2 = 𝑦 
𝑃2 0̂𝑃4  = 𝑥 + 𝑦 

𝑃3 0̂𝑃4 = −𝑦 
Coordinates of points 𝑃1, 𝑃2, 𝑃3 and 𝑃4 

𝑃1(𝑐𝑜𝑠𝑥, 𝑠𝑖𝑛𝑥) 

𝑃2(𝑐𝑜𝑠(𝑥 + 𝑦), 𝑠𝑖𝑛(𝑥 + 𝑦)) 

𝑃3(𝑐𝑜𝑠(−𝑦), 𝑠𝑖𝑛(−𝑦)) 
𝑃4(1,0) 

Distance between two points (𝑥1, 𝑦1) and (𝑥2, 𝑦2) 

𝑑 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 
Distance between 𝑃1𝑃3 

𝑃 𝑃 = √ ( ) 
2 

( ) 
2 

squaring on both side 
1 3 (𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠 −𝑦 )  + (𝑠𝑖𝑛𝑥 − 𝑠𝑖𝑛 −𝑦 ) 

(𝑃1𝑃3)2 = (𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠𝑦)2 + (𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛𝑦)2 𝑐𝑜𝑠(−𝜃) = 𝑐𝑜𝑠𝜃, 𝑠𝑖𝑛(−𝜃) = −𝑠𝑖𝑛𝜃 
(𝑃1𝑃3)2 = 𝑐𝑜𝑠2𝑥 + 𝑐𝑜𝑠2𝑦 − 2𝑐𝑜𝑠𝑥 ∙ 𝑐𝑜𝑠𝑦 + 𝑠𝑖𝑛2𝑥 + 𝑠𝑖𝑛2𝑦 + 2𝑠𝑖𝑛𝑥 ∙ 𝑠𝑖𝑛𝑦 
(𝑃1𝑃3)2 = (𝑐𝑜𝑠2𝑥 + 𝑠𝑖𝑛2𝑥) + (𝑐𝑜𝑠2𝑦 + 𝑠𝑖𝑛2𝑦) − 2[𝑐𝑜𝑠𝑥 ∙ 𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝑥 ∙ 𝑠𝑖𝑛𝑦] 
(𝑃1𝑃3)2 = 1 + 1 − 2[𝑐𝑜𝑠𝑥 ∙ 𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝑥 ∙ 𝑠𝑖𝑛𝑦] 
(𝑃1𝑃3)2 = 2 − 2[𝑐𝑜𝑠𝑥 ∙ 𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝑥 ∙ 𝑠𝑖𝑛𝑦] ...................... (1) 

Distance between 𝑃2𝑃4  

𝑃2𝑃4 = √(𝑐𝑜𝑠(𝑥 + 𝑦) − 1)2 + (𝑠𝑖𝑛(𝑥 + 𝑦) − 0)2 squaring on both side 

(𝑃2𝑃4)2 = (𝑐𝑜𝑠(𝑥 + 𝑦) − 1)2 + 𝑠𝑖𝑛2(𝑥 + 𝑦) 
(𝑃2𝑃4)2 = 𝑐𝑜𝑠2(𝑥 + 𝑦) + 1 − 2𝑐𝑜𝑠(𝑥 + 𝑦) + 𝑠𝑖𝑛2(𝑥 + 𝑦) 

(𝑃2𝑃4)2 = (𝑐𝑜𝑠2(𝑥 + 𝑦) + 𝑠𝑖𝑛2(𝑥 + 𝑦)) + 1 − 2𝑐𝑜𝑠(𝑥 + 𝑦) 

(𝑃2𝑃4)2 = 1 + 1 − 2𝑐𝑜𝑠(𝑥 + 𝑦) 
(𝑃2𝑃4)2 = 2 − 2𝑐𝑜𝑠(𝑥 + 𝑦) ...................... (2) 

Now ∆𝑃1𝑂𝑃3 ≅ ∆𝑃2𝑂𝑃4 (Congruent Triangle) 

Corresponding sides and corresponding angles are equal 

Therefore 𝑃2𝑃4 = 𝑃1𝑃3 squaring on both side 

(𝑃2𝑃4)2 = (𝑃1𝑃3)2 from (1) and (2) 

2 − 2𝑐𝑜𝑠(𝑥 + 𝑦) = 2 − 2[𝑐𝑜𝑠𝑥 ∙ 𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝑥 ∙ 𝑠𝑖𝑛𝑦] 
𝑐𝑜𝑠(𝑥 + 𝑦) = 𝑐𝑜𝑠𝑥 ∙ 𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝑥 ∙ 𝑠𝑖𝑛𝑦 

OR 



PUC I YEAR MATHEMATICS ANNUAL EXAMINATION-2024 
 

 

Derive equation of ellipse in the standard form 𝒙
𝟐 

+ 
𝒚𝟐 

= 𝟏 (6M) 

Ans: Foci : (±𝑐, 0) 

𝑃(𝑥, 𝑦) is a point on ellipse 

Major axis = 2𝑎 

Minor axis = 2𝑏 

Relationship between 𝑎,𝑏 and 𝑐 

𝑎2 = 𝑐2 + 𝑏2 
 

𝑃𝐹1 = √(𝑥 + 𝑐)2 + 𝑦2 
 

𝑃𝐹2 = √(𝑥 − 𝑐)2 + 𝑦2 

𝒂𝟐 𝒃𝟐 

Now By using definition of ellipse 𝑃𝐹1 + 𝑃𝐹2 = 2𝑎 
 

√(𝑥 + 𝑐)2 + 𝑦2 + √(𝑥 − 𝑐)2 + 𝑦2 = 2𝑎 
 

√(𝑥 + 𝑐)2 + 𝑦2 = 2𝑎 − √(𝑥 − 𝑐)2 + 𝑦2 

squaring on both side 
2 2 

(√(𝑥 + 𝑐)2 + 𝑦2)  = (2𝑎 − √(𝑥 − 𝑐)2 + 𝑦2) 
 

(𝑥 + 𝑐)2 + 𝑦2 = 4𝑎2 + [(𝑥 − 𝑐)2 + 𝑦2] − 4𝑎√(𝑥 − 𝑐)2 + 𝑦2 
 

𝑥2 + 𝑐2 + 2𝑐𝑥 + 𝑦2 = 4𝑎2 + 𝑥2 + 𝑐2 − 2𝑐𝑥 + 𝑦2 − 4𝑎√(𝑥 − 𝑐)2 + 𝑦2 
 

4𝑎√(𝑥 − 𝑐)2 + 𝑦2 = 4𝑎2 − 4𝑐𝑥 

√(𝑥 − 𝑐)2 + 𝑦2 = 𝑎 − 
𝑐𝑥

 
𝑎 

squaring on both side 

(√(𝑥 − 𝑐)2 
2 

+ 𝑦2) = (𝑎 − 
𝑐𝑥 2 

) 
𝑎 

(𝑥 − 𝑐)2 + 𝑦2 = 𝑎2 + 
𝑐2𝑥2 

− 2𝑐𝑥 
𝑎2 

𝑥2 + 𝑐2 − 2𝑐𝑥 + 𝑦2 = 𝑎2 + 
𝑐2𝑥2 

− 2𝑐𝑥 
𝑎2 

𝑥2 + 𝑐2 + 𝑦2 = 𝑎2 + 
𝑐2𝑥2

 
𝑎2 

𝑥2 − 
𝑐2𝑥2 

+ 𝑦2 = 𝑎2 − 𝑐2 
𝑎2 

𝑥2(𝑎2−𝑐2) 
+ 𝑦2 = (𝑎2 − 𝑐2) dividing (𝑎2 − 𝑐2) on both side 

𝑎2 

𝑥2 

+ 
𝑦2 

 

= 1 w.k.t 𝑎2 − 𝑐2 = 𝑏2 
𝑎2 𝑎2−𝑐2 
𝑥2 

+ 
𝑦2 

= 1 
𝑎2 𝑏2 

Conversely, if 𝑥
2 

+ 
𝑦2 

= 1 is the equation of ellipse then 𝑦2 = 
𝑏2 

(𝑎2 − 𝑥2) 
𝑎2 𝑏2 𝑎2 

𝑃𝐹1 

𝑃𝐹2 

= √(𝑥 + 𝑐)2 + 𝑦2 = 𝑎 + 
𝑐𝑥

 
𝑎 

= √(𝑥 − 𝑐)2 + 𝑦2 = 𝑎 − 
𝑐𝑥

 
𝑎 

Then 𝑃𝐹 + 𝑃𝐹 = 𝑎 + 
𝑐𝑥 

+ 𝑎 − 
𝑐𝑥

 
1 2 𝑎 𝑎 

𝑃𝐹1 + 𝑃𝐹2 = 2𝑎 

Therefore equation of ellipse is 𝑥
2 

+ 
𝑦2 

= 1 
𝑎2 𝑏2 



PUC I YEAR MATHEMATICS ANNUAL EXAMINATION-2024 
 

 

52. Find the sum of ‘n’ terms of sequence : 𝟖, 𝟖𝟖, 𝟖𝟖𝟖, … (4M) 

Ans: 𝑆𝑛 = 8 + 88 + 888 + 8888 + ⋯ 

𝑆𝑛 = 8[1 + 11 + 111 + 1111 + ⋯ ] 
8 [ ] 

𝑆𝑛 = 
9 

× 9 1 + 11 + 111 + 1111 + ⋯ 

𝑆𝑛 

𝑆𝑛 

𝑆𝑛 

𝑆𝑛 

= 
8 

[9 + 99 + 999 + 9999 + ⋯ ] 
9 

= 
8 

[(10 − 1) + (100 − 1) + (1000 − 1) + (10000 − 1) + ⋯ ] 
9 

= 
8 

[(10 + 100 + 1000 + 10000 + ⋯ ) − (1 + 1 + 1 + 1 + ⋯ )] 
9 

= 
8 

[(101 + 102 + 103 + 104 + ⋯ ) − (1 + 1 + 1 + 1 + ⋯ )] 
9 
8 

𝑆𝑛 = 
9 

[ 
8 

𝑆𝑛 = 
9 

[ 

10(10𝑛−1) 
− 𝑛]

 
10−1 

10(10𝑛−1) 
− 𝑛]

 
9 

OR 

Find the derivative of 𝒄𝒐𝒔𝒙 
𝟏+𝒔𝒊𝒏𝒙 

w.r.t x (4M) 

Ans: 𝑦 =  
𝑐𝑜𝑠𝑥

 
1+𝑠𝑖𝑛𝑥 

diff w.r.t x 

𝑑𝑦 
= 

(1+𝑠𝑖𝑛𝑥)(−𝑠𝑖𝑛𝑥)−𝑐𝑜𝑠𝑥(0+𝑐𝑜𝑠𝑥) 

𝑑𝑥 (1+𝑠𝑖𝑛𝑥)2 

𝑑𝑦 
= 

−𝑠𝑖𝑛𝑥−𝑠𝑖𝑛2𝑥−𝑐𝑜𝑠2𝑥 

𝑑𝑥 (1+𝑠𝑖𝑛𝑥)2 

𝑑𝑦 
= 

−𝑠𝑖𝑛𝑥−(𝑠𝑖𝑛2𝑥+𝑐𝑜𝑠2𝑥) 

𝑑𝑥 (1+𝑠𝑖𝑛𝑥)2 

𝑑𝑦 
= 

−𝑠𝑖𝑛𝑥−1 

𝑑𝑥 (1+𝑠𝑖𝑛𝑥)2 

𝑑𝑦 
= 

−1−𝑠𝑖𝑛𝑥 

𝑑𝑥 (1+𝑠𝑖𝑛𝑥)2 

𝑑𝑦 
= 

−(1+𝑠𝑖𝑛𝑥) 

𝑑𝑥 (1+𝑠𝑖𝑛𝑥)2 

𝑑𝑦 
= 

−1 

𝑑𝑥 (1+𝑠𝑖𝑛𝑥) 
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