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COMPLEX	NUMBERS	AND	QUADRATIC	EQUATIONS 

1. The value of the expression 𝑥ସ െ 8𝑥ଷ ൅ 18𝑥ଶ െ 8𝑥 ൅ 2 when 𝑥 ൌ 2 ൅ √3 

 a) 2 b) 1 c) 0 d)3 

2. If 𝑧 ൌ 𝑥 ൅ 𝑖𝑦ሺ𝑥, 𝑦 ∈  𝑅, 𝑥 ് െ1/2ሻ, the number of value of 𝑧 safisfying |𝑧|௡ ൌ 𝑧ଶ|𝑧|௡ିଶ ൅

𝑧|𝑧|௡ିଶ ൅ 1 ∙ ሺ𝑛 ∈  𝑁,   𝑛 ൐ 1ሻ is

 a) 0 b) 1 c) 2 d)3 

3. If 𝛼, 𝛽, 𝛾 are the roots of 𝑥ଷ െ 𝑥ଶ െ 1 ൌ 0 then the value of ሺ1 ൅ 𝛼ሻ/ሺ1 െ 𝛼ሻ ൅ ሺ1 ൅ 𝛽ሻ/ሺ1 െ

𝛽ሻ ൅ ሺ1 ൅ 𝛾ሻ/ሺ1 െ 𝛾ሻ is equal to

 a) െ5 b) െ6 c) െ7 d)െ2 

4. If the equation|𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐| ൌ 𝑘 has four roots, then

 a) 𝑏ଶ െ 4𝑐 ൐ 0 and 0 ൏ 𝑘 ൏
ସ௖ି௕మ

ସ
b)𝑏ଶ െ 4𝑐 ൏ 0 and 0 ൏ 𝑘 ൏

ସ௖ି௕మ

ସ
 

 c) 𝑏ଶ െ 4𝑐 ൐ 0 and 𝑘 ൐
ସ௖ି௕మ

ସ
 d)None of these

5. The value of 𝑧 satisfying the equation log 𝑧 ൅ log 𝑧ଶ ൅ ⋯ ൅ log 𝑧௡ ൌ 0 is

 
a) cos

4𝑚𝜋
𝑛ሺ𝑛 ൅ 1ሻ

൅ 𝑖 sin
4𝑚𝜋

𝑛ሺ𝑛 ൅ 1ሻ
, 𝑚 ൌ 1, 2, …

 
b) cos

4𝑚𝜋
𝑛ሺ𝑛 ൅ 1ሻ

െ 𝑖 sin
4𝑚𝜋

𝑛ሺ𝑛 ൅ 1ሻ
, 𝑚 ൌ 1, 2, …

 
c) sin

4𝑚𝜋
𝑛ሺ𝑛 ൅ 1ሻ

൅ 𝑖 cos
4𝑚𝜋

𝑛ሺ𝑛 ൅ 1ሻ
, 𝑚 ൌ 1, 2, …

 d) 0 

6. If 𝑎ሺ𝑝 ൅ 𝑞ሻଶ ൅ 2𝑏𝑝𝑞 ൅ 𝑐 ൌ 0 and 𝑎ሺ𝑝 ൅ 𝑟ሻଶ ൅ 2𝑏𝑝𝑟 ൅ 𝑐 ൌ 0 ሺ𝑎 ് 0ሻ, then 

 a) 𝑞𝑟 ൌ 𝑝ଶ b) 𝑞𝑟 ൌ 𝑝ଶ ൅
𝑐
𝑎

c) 𝑞𝑟 ൌ െ𝑝ଶ d)None of these 

7. The value of 𝑚 for which one of the roots of 𝑥ଶ െ 3𝑥 ൅ 2𝑚 ൌ 0 is double of one of the roots 

of 𝑥ଶ െ 𝑥 ൅ 𝑚 ൌ 0 is 

 a) െ2 b) 1 c) 2 d)None of these 

8. Roots of the equations are ሺ𝑧 ൅ 1ሻହ ൌ ሺ𝑧 െ 1ሻହ are

 a) േ𝑖 tan ቀ
𝜋
5

ቁ , േ𝑖 tan ൬
2𝜋
5

൰ b)േ𝑖 cot ቀ
𝜋
5

ቁ , േ𝑖 cot ൬
2𝜋
5

൰

 c) േ𝑖 cot ቀ
𝜋
5

ቁ , േ𝑖 tan ൬
2𝜋
5

൰ 
d)None of these

9. Total number of integral values of ‘𝑎’ so that 𝑥ଶ െ ሺ𝑎 ൅ 1ሻ𝑥 ൅ 𝑎 െ 1 ൌ 0 has integral roots is 

equal to 

 a) 1 b) 2 c) 4 d)None of these 
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10. 𝑧ଵ, 𝑧ଶ, 𝑧ଷ, 𝑧ସ are distinct complex numbers representing the vertices of a quadrilateral 𝐴𝐵𝐶𝐷

taken in order. If 𝑧ଵ െ 𝑧ସ ൌ 𝑧ଶ െ 𝑧ଷ and argሾሺ𝑧ସ െ 𝑧ଵሻ/ሺ𝑧ଶ െ 𝑧ଵሻሿ ൌ 𝜋/2, then the 

quadrilateral is 

 a) Rectangle b) Rhombus c) Square d)Trapezium 

11. If the roots of the equation𝑎𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 0 are of the form ሺ𝑘 ൅ 1ሻ/𝑘 and ሺ𝑘 ൅ 2ሻ/ሺ𝑘 ൅ 1ሻ, 

then ሺ𝑎 ൅ 𝑏 ൅ 𝑐ሻଶ is equal to 

 a) 2𝑏ଶ െ 𝑎𝑐 b) ෍ 𝑎ଶ c) 𝑏ଶ െ 4𝑎𝑐 d)𝑏ଶ െ 2𝑎𝑐 

12. Let 𝑟, 𝑠 and 𝑡 be the roots of the equation, 8𝑥ଷ ൅ 1001𝑥 ൅ 2008 ൌ 0. The value of 

ሺ𝑟 ൅ 𝑠ሻଷ ൅ ሺ𝑠 ൅ 𝑡ሻଷ ൅ ሺ𝑡 ൅ 𝑟ሻଷ is

 a) 251 b) 751 c) 735 d)753 

13. If 𝑏 ൐ 𝑎, then the equationሺ𝑥 െ 𝑎ሻሺ𝑥 െ 𝑏ሻ െ 1 ൌ 0 has

 a) Both roots in ሺ𝑎, 𝑏ሻ b)Both roots in ሺെ∞, 𝑎ሻ

 
c) Both roots in ሺ𝑏, ൅∞ሻ d)

One root in ሺെ∞, 𝑎ሻ and the other in 

ሺ𝑏, ൅∞ሻ

14. If 𝑙, 𝑚, 𝑛 are real 𝑙 ് 𝑚, then the roots of the equationሺ𝑙 െ 𝑚ሻ𝑥ଶ െ 5ሺ𝑙 ൅ 𝑚ሻ𝑥 െ 2ሺ𝑙െ, 𝑚ሻ ൌ

0 are 

 a) Real and equal b) Complex c) Real and unequal d)None of these 

15. If the expression 𝑥ଶ ൅ 2ሺ𝑎 ൅ 𝑏 ൅ 𝑐ሻ𝑥 ൅ 3ሺ𝑏𝑐 ൅ 𝑐𝑎 ൅ 𝑎𝑏ሻ is a perfect square, then 

 a) 𝑎 ൌ 𝑏 ൌ 𝑐 b) 𝑎 ൌ േ𝑏 ൌ േ𝑐 c) 𝑎 ൌ 𝑏 ് 𝑐 d)None of these 

16. If |𝑧| ൏ √2 െ 1, then |𝑧ଶ ൅ 2𝑧 cos 𝛼 | is

 a) Less than 1 b) √2 ൅ 1 c) √2 െ 1 d)None of these 

17. If 𝜔be a complex𝑛௧௛ root of unity, then ∑ ሺ𝑎𝑟 ൅ 𝑏ሻ௡
௜ୀଵ 𝜔௥ିଵis equal to

 a) 
𝑛ሺ𝑛 ൅ 1ሻ𝑎

2
 b) 

𝑛𝑏
1 െ 𝑛

c)
𝑛𝑎

𝜔 െ 1
d)None of these 

18. If 𝑎, 𝑏 ∈ 𝑅, 𝑎 ് 0 and the quadratic equation𝑎𝑥ଶ െ 𝑏𝑥 ൅ 1 ൌ 0 has imaginary roots then 

ሺ𝑎 ൅ 𝑏 ൅ 1ሻ is 

 a) Positive b)Negative

 c) Zero d)Dependent on the sign of 𝑏 

19. Sum of the non-real roots of ሺ𝑥ଶ ൅ 𝑥 െ 2ሻሺ𝑥ଶ ൅ 𝑥 െ 3ሻ ൌ 12 is

 a) െ1 b) 1 c) െ6 d)6 

20. Let 𝑧 ൌ cos 𝜃 ൅ 𝑖 sin 𝜃. Then, the value of ∑ Imሺ𝑧ଶ௠ିଵሻଵହ
௠ୀଵ at 𝜃 ൌ 2° is

 a) 
1

sin 2°
 b) 

1
3 sin 2°

c)
1

2 sin 2°
d)

1
4 sin 2° 

 

21. If 𝛼, 𝛽 be the roots of the equation 𝑢ଶ െ 2𝑢 ൅ 2 ൌ 0 and if cot 𝜃 ൌ 𝑥 ൅ 1, then ሾሺ𝑥 ൅ 𝛼ሻ௡ െ
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ሺ𝑥 ൅ 𝛽ሻ௡ሿ/ሾ𝛼 െ 𝛽ሿ is equal to 

 a) 
sin 𝑛𝜃
sin௡ 𝜃

 b) 
cos 𝑛𝜃
cos௡ 𝜃

c)
sin 𝑛𝜃
cos௡ 𝜃

d)
cos 𝑛𝜃
sin௡ 𝜃

 

22. If the cube roots of unity are 1, 𝜔, 𝜔ଶ, then the roots of the equation ሺ𝑥 െ 1ሻଷ ൅ 8 ൌ 0 are

 a) െ1, 1 ൅ 2𝜔, 1 ൅ 2𝜔ଶ b) െ1, 1 െ 2𝜔, 1 െ 2𝜔ଶ c) െ1, െ1, െ1 d)None of these 

23. Suppose 𝐴  is a complex number and 𝑛 ∈ 𝑁, such that 𝐴௡ ൌ ሺ𝐴 ൅ 1ሻ௡ ൌ 1, then the least 

value of 𝑛 is 

 a) 3 b) 6 c) 9 d)12 

24. If 𝑎, 𝑏, 𝑐, 𝑑  are four consecutive terms of an increasing A.P. then the roots of the 

equationሺ𝑥 െ 𝑎ሻሺ𝑥 െ 𝑐ሻ ൅ 2ሺ𝑥 െ 𝑏ሻሺ𝑥 െ 𝑑ሻ ൌ 0 are

 a) Non-real complex b) Real and equal c) Integers d)Real and distinct

25. If the equations 𝑎𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 0 and 𝑥ଷ ൅ 3𝑥ଶ ൅ 3𝑥 ൅ 2 ൌ 0 have two common roots, then

 a) 𝑎 ൌ 𝑏 ൌ 𝑐 b) 𝑎 ൌ 𝑏 ് 𝑐 c) 𝑎 ൌ െ𝑏 ൌ 𝑐 d)None of these 

26. If 𝛼 and 𝛽, 𝛼 and 𝛾, 𝛼 and 𝛿 are the roots of the equations 𝑎𝑥ଶ ൅ 2𝑏𝑥 ൅ 𝑐 ൌ 0, 2𝑏𝑥ଶ ൅ 𝑐𝑥 ൅

𝑎 ൌ 0 and 𝑐𝑥ଶ ൅ 𝑎𝑥 ൅ 2𝑏 ൌ 0, respectively, where 𝑎, 𝑏 and 𝑐 are positive real numbers, then 

𝛼 ൅ 𝛼ଶ ൌ 

 a) 𝑎𝑏𝑐 b) 𝑎 ൅ 2𝑏 ൅ 𝑐 c) െ1 d)0 

27. If 𝛼, 𝛽 are the roots of 𝑥ଶ ൅ 𝑝𝑥 ൅ 𝑞 ൌ 0 and 𝑥ଶ௡ ൅ 𝑝௡𝑥௡ ൅ 𝑞௡ ൌ 0 and if ሺ𝛼/𝛽ሻ, ሺ𝛽/𝛼ሻ are the 

roots of 𝑥௡ ൅ 1 ൅ ሺ𝑥 ൅ 1ሻ௡ ൌ 0, then 𝑛ሺ∈ 𝑁ሻ

 a) Must be an odd integer b)May be any integer

 c) Must be an even integer d)Cannot say anything

28. If 𝑧ଶ ൅ 𝑧|𝑧| ൅ |𝑧ଶ| ൌ 0, then the locus of 𝑧 is

 a) A circle b)A straight line

 c) A pair of straight lines d)None of these

29. If |𝑧| ൌ 1 and 𝑤 ൌ
௭ିଵ

௭ାଵ
 ሺwhere 𝑧 ് െ1ሻ, then Reሺ𝑤ሻ is

 a) 0 
b) 

1
|𝑧 ൅ 1|ଶ c) ฬ

1
𝑧 ൅ 1

ฬ .
1

|𝑧 ൅ 1|ଶ d) √2
|𝑧 ൅ 1|ଶ 

30. If the equation𝑥ଶ ൅ 𝑎𝑥 ൅ 𝑏 ൌ 0 has distinct real roots and 𝑥ଶ ൅ 𝑎|𝑥| ൅ 𝑏 ൌ 0 has only one 

real root, then which of the following is true

 a) 𝑏 ൌ 0, 𝑎 ൐ 0 b) 𝑏 ൌ 0, 𝑎 ൏ 0 c) 𝑏 ൐ 0, 𝑎 ൏ 0 d)𝑏 ൏ 0, 𝑎 ൐ 0 

31. Let 𝑓ሺ𝑥ሻ ൌ 𝑎𝑥ଶ െ 𝑏𝑥 ൅ 𝑐ଶ, 𝑏 ് 0 and 𝑓ሺ𝑥ሻ ് 0 for all 𝑥 ∈ 𝑅. Then

 a) 𝑎 ൅ 𝑐ଶ ൏ 𝑏 b) 4𝑎 ൅ 𝑐ଶ ൐ 2𝑏 c) 9𝑎 െ 3𝑏 ൅ 𝑐ଶ ൏ 0 d)None of these 

32. The number of real roots of the equation𝑥ଶ െ 3|𝑥| ൅ 2 ൌ 0 is

 a) 2 b) 1 c) 4 d)3 

33. If 𝑧ଵ and 𝑧ଶ are the complex roots of the equation ሺ𝑥 െ 3ሻଷ ൅ 1 ൌ 0, then 𝑧ଵ ൅ 𝑧ଶ equals to
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 a) 1 b) 3 c) 5 d)7 

34. If 𝑥ଶ ൅ 𝑝𝑥 ൅ 1 is factor of the expression 𝑎𝑥ଷ ൅ 𝑏𝑥 ൅ 𝑐, then

 a) 𝑎ଶ െ 𝑐ଶ ൌ 𝑎𝑏 b) 𝑎ଶ ൅ 𝑐ଶ ൌ െ𝑎𝑏 c) 𝑎ଶ െ 𝑐ଶ ൌ െ𝑎𝑏 d)None of these 

35. If 𝑧 ൌ ሺ𝑖ሻሺ௜ሻሺ೔ሻ
 where 𝑖 ൌ √െ1, then |𝑧| is equal to

 a) 1 b) 𝑒ିగ/ଶ c) 𝑒ିగ d)None of these 

36. The number of roots of the equation√𝑥 െ 2ሺ𝑥ଶ െ 4𝑥 ൅ 3ሻ ൌ 0 is

 a) Three b) Four c) One d)Two 

37. Total number of values of 𝑎 so that 𝑥ଶ െ 𝑥 െ 𝑎 ൌ 0 has integral roots, where 𝑎 ∈ 𝑁 and 

6 ൑ 𝑎 ൑ 100, is equal to 

 a) 2 b) 4 c) 6 d)8 

38. If 𝑎, 𝑏, 𝑐are the sides of the triangle 𝐴𝐵𝐶 such that 𝑎 ് 𝑏 ് 𝑐 and 𝑥ଶ െ 2ሺ𝑎 ൅ 𝑏 ൅ 𝑐ሻ𝑥 ൅

3𝜆ሺ𝑎𝑏 ൅ 𝑏𝑐 ൅ 𝑐𝑎ሻ ൌ 0 has real roots, then

 a) 𝜆 ൏
4
3

 b) 𝜆 ൐
5
3

c) 𝜆 ∈ ൬
4
3

,
5
3

൰ d)𝜆 ∈ ൬
1
3

,
5
3

൰ 

39. Suppose 𝐴, 𝐵, 𝐶 are defined as 𝐴 ൌ 𝑎ଶ𝑏 ൅ 𝑎𝑏ଶ െ 𝑎ଶ𝑐 െ 𝑎𝑐ଶ, 𝐵 ൌ 𝑏ଶ𝑐 ൅ 𝑏𝑐ଶ െ 𝑎ଶ𝑏 െ 𝑎𝑏ଶ and 

𝐶 ൌ 𝑎ଶ𝑐 ൅ 𝑎𝑐ଶ െ 𝑏ଶ𝑐 െ 𝑏𝑐ଶ, where 𝑎 ൐ 𝑏 ൐ 𝑐 ൐ 0 and the equation𝐴𝑥ଶ ൅ 𝐵𝑥 ൅ 𝐶 ൌ 0 has 

equal roots, then 𝑎, 𝑏, 𝑐 are in 

 a) A.P. b) G.P. c) H.P. d)A.G.P. 

40. Consider the equation𝑥ଶ ൅ 2𝑥 െ 𝑛 ൌ 0, where 𝑛 ∈ 𝑁 and 𝑛 ∈ ሾ15, 100ሿ. Total number of 

different values of ‘𝑛’ so that the given equation has integral roots is

 a) 8 b) 3 c) 6 d)4 

41. If 𝑥ଶ ൅ 𝑥 ൅ 1 ൌ 0, then the value of ሺ𝑥 ൅ 1/𝑥ሻଶ ൅ ሺ𝑥ଶ ൅ 1/𝑥ଶሻଶ ൅ ⋯ ൅ ሺ𝑥ଶ଻ ൅ 1/𝑥ଶ଻ሻଶ is

 a) 27 b) 72 c) 45 d)54 

42. If ሺ𝑥ଶ ൅ 𝑝𝑥 ൅ 1ሻ is a factor of ሺ𝑎𝑥ଷ ൅ 𝑏𝑥 ൅ 𝑐ሻ, then

 a) 𝑎ଶ ൅ 𝑐ଶ ൌ െ𝑎𝑏 b) 𝑎ଶ െ 𝑐ଶ ൌ െ𝑎𝑏 c) 𝑎ଶ െ 𝑐ଶ ൌ 𝑎𝑏 d)None of these 

43. Let 𝑧, 𝑤 be complex numbers such that 𝑧̅ ൅ 𝑖𝑤ഥ ൌ 0 and arg 𝑧𝑤 ൌ 𝜋. Then arg 𝑧 equals 

 a) 
𝜋
4

 b) 
𝜋
2

 c)
3𝜋
4

d)
5𝜋
4

 

44. If 𝑎 ൐ 0, 𝑏 ൐ 0 and 𝑐 ൐ 0 then the roots of the equation𝑎𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 0 

 a) Are real and negative b)Have positive real parts 

 c) Have negative real parts d)None of these

45. Which of the following is equal to √െ1య ?

 
a) √3 ൅ √െ1

2
 b) 

െ√3 ൅ √െ1

√െ4
c)

√3 െ √െ1

√െ4
d)െ√െ1 

46. The interval of 𝑎 for which the equationtanଶ 𝑥 െ ሺ𝑎 െ 4ሻ tan 𝑥 ൅ 4 െ 2𝑎 ൌ 0 has at least one 
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solution ∀ 𝑥 ∈ ሾ0, 𝜋/4ሿ 

 a) 𝑎 ∈ ሺ2, 3ሻ b) 𝑎 ∈ ሾ2, 3ሿ c) 𝑎 ∈ ሺ1, 4ሻ d)𝑎 ∈ ሾ1, 4ሿ 

47. Which of the following represents a point in an Argand plane, equidistant from the roots of 

the equation ሺ𝑧 ൅ 1ሻସ ൌ 16𝑧ସ?

 a) ሺ0, 0ሻ 
b) ൬െ

1
3

, 0൰ c) ൬
1
3

, 0൰ d)൬0,
2

√5
൰ 

48. If 𝛼, 𝛽, 𝛾 are such that 𝛼 ൅ 𝛽 ൅ 𝛾 ൌ 2, 𝛼ଶ ൅ 𝛽ଶ ൅ 𝛾ଶ ൌ 6, 𝛼ଷ ൅ 𝛽ଷ ൅ 𝛾ଷ ൌ 8, then 

𝛼ସ ൅ 𝛽ସ ൅ 𝛾ସ is 

 a) 18 b) 10 c) 15 d)36 

49. The minimum value of |𝑎 ൅ 𝑏𝜔 ൅ 𝑐𝜔ଶ|, where 𝑎, 𝑏 and 𝑐 are all not equal integers and 

𝜔ሺ് 1ሻ is a cube root of unity, is

 a) √3 b) 1/2 c) 1 d)0 

50. If |𝑧ଵ| ൌ |𝑧ଶ| ൌ |𝑧ଷ| ൌ 1 and 𝑧ଵ ൅ 𝑧ଶ ൅ 𝑧ଷ ൌ 0, then area of the triangle whose vertices are 

𝑧ଵ, 𝑧ଶ, 𝑧ଷ is 

 a) 3√3/4 b) √3/4 c) 1 d)2 

51. Number of positive integers n for which 𝑛ଶ ൅ 96 is a perfect square is

 a) 8 b) 12 c) 4 d)Infinite 

52. The greatest positive argument of complex number satisfying |𝑧 െ 4| ൌ Reሺ𝑧ሻ is 

 a) 
𝜋
3

 b) 
2𝜋
3

 c)
𝜋
2

d)
𝜋
4

 

53. If 𝑥 and 𝑦 are complex numbers, then the system of equations ሺ1 ൅ 𝑖ሻ𝑥 ൅ ሺ1 െ 𝑖ሻ𝑦 ൌ 1, 2𝑖𝑥 ൅

2𝑦 ൌ 1 ൅ 𝑖 has 

 a) Unique solution  b)No solution

 c) Infinite number of solutions d)None of these

54. For the equation3𝑥ଶ ൅ 𝑝𝑥 ൅ 3 ൌ 0, 𝑝 ൐ 0, if one of the root is square of the other, then 𝑝 is 

equal to 

 a) 1/3 b) 1 c) 3 d)2/3 

55. If 𝛼, 𝛽 are the roots of the equation𝑥ଶ െ 2𝑥 ൅ 3 ൌ 0. Then the equation whose roots are 

𝑃 ൌ 𝛼ଷ െ 3𝛼ଶ ൅ 5𝛼 െ 2 and 𝑄 ൌ 𝛽ଷ െ 𝛽ଶ ൅ 𝛽 ൅ 5 is

 a) 𝑥ଶ ൅ 3𝑥 ൅ 2 ൌ 0 b) 𝑥ଶ െ 3𝑥 െ 2 ൌ 0 c) 𝑥ଶ െ 3𝑥 ൅ 2 ൌ 0 d)None of these 

56. If centre of a regular hexagon is at origin and one of the vertices on Argand diagram is 

1 ൅ 2𝑖, then its perimeter is 

 a) 2√5 b) 6√2 c) 4√5 d)6√5 

57. If 𝑧ଵ𝑧ଶ ∈ 𝐶, 𝑧ଵ
ଶ ൅ 𝑧ଶ

ଶ ∈ 𝑅, 𝑧ଵሺ𝑧ଵ
ଶ െ 3𝑧ଶ

ଶሻ ൌ 2 and 𝑧ଶሺ3𝑧ଵ
ଶ െ 𝑧ଶ

ଶሻ ൌ 11, then the value of 𝑧ଵ
ଶ ൅ 𝑧ଶ

ଶ

is 
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 a) 10 b) 12 c) 5 d)8 

58. 𝑃ሺ𝑥ሻ is a polynomial with integral coefficients such that for four distinct integers 

𝑎, 𝑏, 𝑐, 𝑑; 𝑃ሺ𝑎ሻ ൌ 𝑃ሺ𝑏ሻ ൌ 𝑃ሺ𝑐ሻ ൌ 𝑃ሺ𝑑ሻ ൌ 3. If 𝑃ሺ𝑒ሻ ൌ 5 ሺ𝑒 is an integerሻ, then 

 a) 𝑒 ൌ 1 b) 𝑒 ൌ 3 c) 𝑒 ൌ 4 d)No real value of 𝑒

59. If 𝛼, 𝛽 are the roots of 𝑎𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 0 and 𝑎 ൅ 𝑏, 𝛽 ൅ ℎ are the roots of 𝑝𝑥ଶ ൅ 𝑞𝑥 ൅ 𝑟 ൌ 0, 

then ℎ ൌ 

 
a) െ

1
2

൬
𝑎
𝑏

െ
𝑝
𝑞

൰ b) ൬
𝑏
𝑎

െ
𝑞
𝑝

൰ c)
1
2

൬
𝑏
𝑎

െ
𝑞
𝑝

൰
d)None of these 

60. If 𝑡 and 𝑐 are two complex numbers such that |𝑡| ് |𝑐|, |𝑡| ൌ 1 and 𝑧 ൌ ሺ𝑎𝑡 ൅ 𝑏ሻ/ሺ𝑡 െ 𝑐ሻ, 𝑧 ൌ

𝑥 ൅ 𝑖𝑦. Locus of 𝑧 is ሺwhere 𝑎, 𝑏 are complex numbersሻ

 a) Line segment b) Straight line c) Circle d)None of these 

61. The complex numbers 𝑧 ൌ 𝑥 ൅ 𝑖𝑦 which satisfy the equation |ሺ𝑧 െ 5𝑖ሻ/ሺ𝑧 ൅ 5𝑖ሻ| ൌ 1 lie on

 a) The 𝑥-axis b)The straight line 𝑦 ൌ 5

 c) A circle passing through the origin d)None of these

62. If 𝛼 and 𝛽 ሺ𝛼 ൏ 𝛽ሻ are the roots of the equation𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 0, where 𝑐 ൏ 0 ൏ 𝑏, then

 a) 0 ൏ 𝛼 ൏ 𝛽 b) 𝛼 ൏ 0 ൏ 𝛽 ൏ |𝛼| c) 𝛼 ൏ 𝛽 ൏ 0 d)𝛼 ൏ 0 ൏ |𝛼| ൏ 𝛽

63. All the values of 𝑚 for which both the roots of the equation𝑥ଶ െ 2𝑚𝑥 ൅ 𝑚ଶ െ 1 ൌ 0 are 

greater than െ2 but less than 4, lie in the interval

 a) െ2 ൏ 𝑚 ൏ 0 b) 𝑚 ൐ 3 c) െ1 ൏ 𝑚 ൏ 3 d)1 ൏ 𝑚 ൏ 4 

64. Two towns A and B are 60 km apart. A school is to be built to serve 150 students in town A 

and 50 students in town B. If the total distance to be travelled by all 200 students is to be as 

small as possible, then the school be built at

 a) Town B b) 45 km from town A c) Town A d)45 km from town B

65. If 𝑧 ൌ ൣ൫√3/2൯ ൅ 𝑖/2൧
ହ

൅ ൣ൫√3/2൯ െ 𝑖/2൧
ହ

, then

 
a) Reሺ𝑧ሻ ൌ 0 b) Imሺ𝑧ሻ ൌ 0 c)

Reሺ𝑧ሻ ൐ 0, Im ሺ𝑧ሻ

൐ 0
d)

Reሺ𝑧ሻ ൐ 0, Imሺ𝑧ሻ

൏ 0

66. Let 𝑝 and  𝑞 be real numbers such that 𝑝 ് 0, 𝑝ଷ ് 𝑞and 𝑝ଷ ് െ𝑞. If 𝛼 and 𝛽 are non-zero 

complex numbers satisfying 𝛼 ൅ 𝛽 ൌ െ𝑝  and 𝛼ଷ ൅ 𝛽ଷ ൌ 𝑞, then a quadratic equation 

having 
ఈ

ఉ
and

ఉ

ఈ
 as its roots is 

 a) ሺ𝑝ଷ ൅ 𝑞ሻ𝑥ଶ െ ሺ𝑝ଷ ൅ 2𝑞ሻ𝑥 ൅ ሺ𝑝ଷ ൅ 𝑞ሻ ൌ 0 b)ሺ𝑝ଷ ൅ 𝑞ሻ𝑥ଶ െ ሺ𝑝ଷ െ 2𝑞ሻ𝑥 ൅ ሺ𝑝ଷ ൅ 𝑞ሻ ൌ 0

 c) ሺ𝑝ଷ െ 𝑞ሻ𝑥ଶ െ ሺ5𝑝ଷ െ 2𝑞ሻ𝑥 ൅ ሺ𝑝ଷ െ 𝑞ሻ ൌ 0 d)ሺ𝑝ଷ െ 𝑞ሻ𝑥ଶ െ ሺ5𝑝ଷ ൅ 2𝑞ሻ𝑥 ൅ ሺ𝑝ଷ െ 𝑞ሻ ൌ 0

67. Let 𝑝 and 𝑞 be roots of the equation𝑥ଶ െ 2𝑥 ൅ 𝐴 ൌ 0 and let 𝑟 and 𝑠 be the roots of the 

equation𝑥ଶ െ 18𝑥 ൅ 𝐵 ൌ 0. If 𝑝 ൏ 𝑞 ൏ 𝑟 ൏ 𝑠 are in arithmetic progression, then the values 

of 𝐴 and 𝐵 are 
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 a) 3, െ77 b) 3, 77 c) െ3, െ77 d)െ3, 77 

68. If 𝛼 and 𝛽 are the roots of the equation𝑥ଶ ൅ 𝑝𝑥 ൅ 𝑞 ൌ 0, and 𝛼ସ and 𝛽ସ are the roots of 

𝑥ଶ െ 𝑟𝑥 ൅ 𝑞 ൌ 0, then  the roots of 𝑥ଶ െ 4𝑞𝑥 ൅ 2𝑞ଶ െ 𝑟 ൌ 0 are always

 a) Both non-real b) Both positive c) Both negative d)Opposite in sign

69. The shaded region, where 

𝑃 ≡ ሺെ1, 0ሻ, 𝑄 ≡ ሺെ1 ൅ √2, √2ሻ

𝑅 ≡ ൫െ1 ൅ √2, െ√2൯, 𝑆 ≡ ሺ1, 0ሻ is represented by 

 

 a) |𝑧 ൅ 1| ൐ 2, | argሺ𝑧 ൅ 1ሻ ൏
𝜋
4

| b)|𝑧 ൅ 1| ൏ 2, argሺ𝑧 ൅ 1ሻ ൏
𝜋
2

 

 c) |𝑧 െ 1| ൐ 2, argሺ𝑧 ൅ 1ሻ ൐
𝜋
4

 d)|𝑧 െ 1| ൏ 2, | argሺ𝑧 ൅ 1ሻ ൐
𝜋
4

 

70. Number of values of 𝑎 for which equations 𝑥ଷ ൅ 𝑎𝑥 ൅ 1 ൌ 0 and 𝑥ସ ൅ 𝑎𝑥ଶ ൅ 1 ൌ 0 have a 

common root 

 a) 0 b) 1 c) 2 d)Infinite 

71. If |𝑧 െ 2 െ 𝑖| ൌ |𝑧| ቚsin ቀ
గ

ସ
െ arg 𝑧ቁቚ, then locus of 𝑧 is

 a) A pair of straight lines b)Circle

 c) Parabola d)Ellipse

72. If 𝑧 ൌ 𝑖 log൫2 െ √െ3൯, then cos 𝑧 ൌ

 a) െ1 b) െ1/2 c) 1 d)1/2 

73. If 𝑥, 𝑦 ∈ 𝑅 satisfy theEquation𝑥ଶ ൅ 𝑦ଶ െ 4𝑥 െ 2𝑦 ൅ 5 ൌ 0, then the value of the expression 

ቂ൫√𝑥 െ ඥ𝑦൯
ଶ

൅ 4ඥ𝑥𝑦ሻቃ /ሺ𝑥 ൅ ඥ𝑥𝑦ሻ is

 
a) √2 ൅ 1 b) √2 ൅ 1

2
c) √2 െ 1

2
d)

√2 ൅ 1

√2
 

74. The least value of the expression 𝑥ଶ ൅ 4𝑦ଶ ൅ 3𝑧ଶ െ 2𝑥 െ 12𝑦 െ 6𝑧 ൅ 14 is 

 a) 1 b) No least value c) 0 d)None of these 

75. If 𝐴ሺ𝑧ଵሻ, 𝐵ሺ𝑧ଶሻ, 𝐶ሺ𝑧ଷሻ are the vertices of the triangle 𝐴𝐵𝐶 such that ሺ𝑧ଵ െ 𝑧ଶሻ/ሺ𝑧ଷ െ 𝑧ଶሻ ൌ

ሺ1/√2ሻ ൅ ሺ𝑖/√2ሻ, the triangle 𝐴𝐵𝐶 is

 a) Equilateral b) Right angled c) Isosceles d)Obtuse angled 

76. If the roots of the equation, 𝑥ଶ ൅ 2𝑎𝑥 ൅ 𝑏 ൌ 0, are real and distinct and they differ by at 

most 2𝑚, then 𝑏 lies in the interval
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 a) ሺ𝑎ଶ, 𝑎ଶ ൅ 𝑚ଶሻ b) ሺ𝑎ଶ െ 𝑚ଶ, 𝑎ଶሻ c) ሾ𝑎ଶ െ 𝑚ଶ, 𝑎ଶሻ d)None of these 

77. If 𝑥 is real, then the maximum value of ሺ3𝑥ଶ ൅ 9𝑥 ൅ 17ሻ/ሺ3𝑥ଶ ൅ 9𝑥 ൅ 7ሻ is 

 a) ¼ b) 41 c) 1 d)17/7 

78. If 𝑎 ൏ 0, 𝑏 ൐ 0 then √𝑎√𝑏 is equal to 

 a) െඥ|𝑎| 𝑏 b) ඥ|𝑎| 𝑏𝑖 c) ඥ|𝑎| 𝑏 d)None of these 

79. The inequality |𝑧 െ 4| ൏ |𝑧 െ 2| represents the region given by

 a) Reሺ𝑧ሻ ൒ 0 b) Reሺ𝑧ሻ ൏ 0 c) Reሺ𝑧ሻ ൐ 0 d)None of these 

80. If 𝑥 ൌ 9ଵ/ଷ9ଵ/ଽ9ଵ/ଶ଻ ⋯ ∞, 𝑦 ൌ 4ଵ/ଷ4ିଵ/ଽ4ଵ/ଶ଻ ⋯ ∞, and 𝑧 ൌ ∑ ሺ1 ൅ 𝑖ሻି௥,ஶ
௥ୀଵ then argሺ𝑥 ൅ 𝑦𝑧ሻ

is equal to 

 a) 0 
b) 𝜋 െ tanିଵ ቆ

√2
3

ቇ c) െtanିଵ ቆ
√2
3

ቇ d)െ tanିଵ ൬
2

√3
൰ 

81. The set of values of 𝑎 for which ሺ𝑎 െ 1ሻ𝑥ଶ െ ሺ𝑎 ൅ 1ሻ𝑥 ൅ 𝑎 െ 1 ൒ 0 is true for all 𝑥 ൒ 2 

 a) ሺെ∞, 1ሻ b) ൬1,
7
3

൰ c) ൬
7
3

, ∞൰
d)None of these 

82. If 𝑤 ൌ 𝛼 ൅ 𝑖𝛽, where 𝛽 ് 0 and 𝑧 ് 1, satisfies the condition that ቀ௪ି௪ഥ ௭

ଵି௭
ቁ is purely real, then 

the set of values of 𝑧 is 

 a) |𝑧| ൌ 1, 𝑧 ് 2 b) |𝑧| ൌ 1 and 𝑧 ് 1 c) 𝑧 ൌ 𝑧̅ d)None of these 

83. The number of points of intersection of two curves 𝑦 ൌ 2 sin 𝑥 and 𝑦 ൌ 5𝑥ଶ ൅ 2𝑥 ൅ 3 is

 a) 0 b) 1 c) 2 d)∞ 

84. If roots of an equation𝑥௡ െ 1 ൌ 0 are 1, 𝑎ଵ, 𝑎ଶ, … 𝑎௡ିଵ, then the value of ሺ1 െ 𝑎ଵሻሺ1 െ

𝑎ଶሻሺ1 െ 𝑎ଷሻ … ሺ1 െ 𝑎௡ିଵሻ will be

 a) 𝑛 b) 𝑛ଶ c) 𝑛௡ d)0 

85. If one root of the equation𝑎𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 ൌ 0 is square of the other, then 𝑎ሺ𝑐 െ 𝑏ሻଷ ൌ 𝑐𝑋, 

where 𝑋 is 

 a) 𝑎ଷ െ 𝑏ଷ b) 𝑎ଷ ൅ 𝑏ଷ c) ሺ𝑎 െ 𝑏ሻଷ d)None of these 

86. Let 𝑥, 𝑦, 𝑧, 𝑡be real numbers 𝑥ଶ ൅ 𝑦ଶ ൌ 9, 𝑧ଶ ൅ 𝑡ଶ ൌ 4 and 𝑥𝑡 െ 𝑦𝑧 ൌ 6. Then the greatest 

value of 𝑃 ൌ 𝑥𝑧 is 

 a) 2 b) 3 c) 4 d)6 

87. Let 𝜆 ∈ 𝑅, the origin and the non-real roots of 2𝑧ଶ ൅ 2𝑧 ൅ 𝜆 ൌ 0 form the three vertices of 

an equilateral triangle in the Argand plane then 𝜆 is

 a) 1 b) 
2
3

 
c) 2 d)െ1 

88. The number of values of 𝑘 for which ሾ𝑥ଶ െ ሺ𝑘 െ 2ሻ𝑥 ൅ 𝑘ଶሿ ൈ ሾ𝑥ଶ ൅ 𝑘𝑥 ൅ ሺ2𝑘 െ 1ሻሿ is a 

perfect square is 

 a) 2 b) 1 c) 0 d)None of these 
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89. Let 𝑝ሺ𝑥ሻ ൌ 0 be a polynomial equation of the least possible degree, with rational 

coefficients, having √7య ൅ √49య  as one of its roots. Then the product of all the roots of 

𝑝ሺ𝑥ሻ ൌ 0 is 

 a) 56 b) 63 c) 7 d)49 

90. The number of real solutions of the equation|𝑥|ଶ െ 3|𝑥| ൅ 2 ൌ 0 is

 a) 4 b) 1 c) 2 d)0 

91. The number of integral values of 𝑎 for which the quadratic equationሺ𝑥 ൅ 𝑎ሻሺ𝑥 ൅ 1991ሻ ൅

1 ൌ 0 has integral roots are 

 a) 3 b) 0 c) 1 d)2 

92. Let 𝑧 and 𝜔 be two complex numbers such that |𝑧| ൑ 1, |𝜔| ൑ 1 and |𝑧 െ 𝑖𝜔| ൌ |𝑧 െ 𝑖𝜔| ൌ 2

then 𝑧 equals 

 a) 1 or 𝑖 b) 𝑖 or – 𝑖 c) 1 or െ1 d)𝑖 or െ1 

93. 𝑧ଵ and 𝑧ଶ lie on a circle with centre at the origin. The point of intersection 𝑧ଷ of the tangents 

at 𝑧ଵ and 𝑧ଶ is given by 

 
a) 

1
2

ሺ𝑧ଵ ൅ 𝑧ଶሻ b) 
2𝑧ଵ𝑧ଶ

𝑧ଵ ൅ 𝑧ଶ
c)

1
2

൬
1
𝑧ଵ

൅
1
𝑧ଶ

൰ d)
𝑧ଵ ൅ 𝑧ଶ

𝑧ଵ𝑧ଶ
 

94. If 𝛼 and 𝛽 be the roots of the equation𝑥ଶ ൅ 𝑝𝑥 െ 1/ሺ2𝑝ଶሻ ൌ 0 where 𝑝 ∈ 𝑅. Then the 

minimum value of 𝛼ସ ൅ 𝛽ସ is 

 a) 2√2 b) 2 െ √2 c) 2 d)2 ൅ √2 

95. If 𝛼, 𝛽 are the roots of 𝑎𝑥ଶ ൅ 𝑐 ൌ 𝑏𝑥, then the equationሺ𝑎 ൅ 𝑐𝑦ሻଶ ൌ 𝑏ଶ𝑦 in 𝑦has the roots

 a) 𝛼𝛽ିଵ, 𝛼ିଵ𝛽 b) 𝛼ିଶ, 𝛽ିଶ c) 𝛼ିଵ, 𝛽ିଵ d)𝛼ଶ, 𝛽ଶ 

96. If ሺcos 𝜃 ൅ 𝑖 sin 𝜃ሻሺcos 2𝜃 ൅ 𝑖 sin 2𝜃ሻ ⋯ ሺcos 𝑛𝜃 ൅ 𝑖 sin 𝑛𝜃ሻ ൌ 1, then the value of 𝜃 is, 𝑚 ∈ 𝑁

 
a) 4𝑚𝜋 b) 

2𝑚𝜋
𝑛ሺ𝑛 ൅ 1ሻ

c)
4𝑚𝜋

𝑛ሺ𝑛 ൅ 1ሻ
d)

𝑚𝜋
𝑛ሺ𝑛 ൅ 1ሻ

 

97. The roots of the cubic equationሺ𝑧 ൅ 𝑎𝑏ሻଷ ൌ 𝑎ଷ, such that 𝑎 ് 0, represent the vertices of a 

triangle of sides of length 

 
a) 

1

√3
|𝑎𝑏| b) √3|𝑎| c) √3|𝑏| d)|𝑎| 

98. A quadratic equation whose product of roots 𝑥ଵ and 𝑥ଶ is equal to 4 and satisfying the 

relation 𝑥ଵ/ሺ𝑥ଵ െ 1ሻ ൅ 𝑥ଶ/ሺ𝑥ଶ െ 1ሻ ൌ 2 is

 a) 𝑥ଶ െ 2𝑥 ൅ 4 ൌ 0 b) 𝑥ଶ ൅ 2𝑥 ൅ 4 ൌ 0 c) 𝑥ଶ ൅ 4𝑥 ൅ 4 ൌ 0 d)𝑥ଶ െ 4𝑥 ൅ 4 ൌ 0

99. If the equationcotସ 𝑥 െ 2 cosecଶ 𝑥 ൅ 𝑎ଶ ൌ 0 has at least one solution then, sum of all 

possible integral values of 𝑎 is equal to

 a) 4 b) 3 c) 2 d)0 

100 The number of irrational roots of the equation4𝑥/ሺ𝑥ଶ ൅ 𝑥 ൅ 3ሻ ൅ 5𝑥/ሺ𝑥ଶ െ 5𝑥 ൅ 3ሻ ൌ െ3/2
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