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ALPHA MATHS ACADAMY 
JEE, CBSE AND BOARD EXAMINATION COACHING CENTER 

TENKASI 

MOBILE: 9489006077, 8778733955 

UNIT TEST – CHAPTER 2 

STANDARD 12 

TIME: 3.00 HOURS                                 MATHEMATICS                                               MARKS: 90  

PART 1 

CHOOSE THE CORRECT ANSWER                                     𝟐𝟎 × 𝟏 = 𝟐𝟎    

1.   𝑖𝑛 + 𝑖𝑛+1 + 𝑖𝑛+2 + 𝑖𝑛+3 is   

𝑎) 0           𝑏) 1               𝑐) −1        𝑑) 𝑖 

2.   The conjugate of a complex number is 
1

𝑖−2
. Then the complex number is  

        𝑎) 
1

𝑖+2
                          𝑏)  

−1

𝑖+2
                              𝑐) 

−1

𝑖−2
                               𝑑)  

1

𝑖−2
 

3.   If  𝑧 =  
(√3 +𝑖)

3
(3𝑖+4)2

(8+6𝑖)2  , then |𝑧| is equal to  

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

4.   If  𝑧 is a non zero complex number, such that 2𝑖𝑧2 = 𝑧 then |𝑧| is  

        𝑎)  
1

2
                  𝑏) 1             𝑐) 2              𝑑) 3 

5.   If |𝑧 − 2 + 𝑖| ≤ 2, then the greatest value of |𝑧| is  

        𝑎) √3 − 2                     𝑏) √3 + 2         𝑐) √5 − 2              𝑑) √5 + 2    

6.   If |𝑧 −
3

𝑧
| = 2, then the least value of |𝑧| is  

        𝑎) 1                       𝑏) 2                      𝑐) 3            𝑑) 5 

7.   If  |𝑧| = 1, then the value of  
1+𝑧

1+𝑧
   is 

        𝑎) 𝑧                              𝑏) 𝑧                                  𝑐)  
1

𝑧
                       𝑑)  1 

8.   The solution of the equation |𝑧| − 𝑧 = 1 + 2𝑖   is  

        𝑎) 
3

2
 −2𝑖                      𝑏)  − 

3

2
 +2𝑖                     𝑐) 2 − 

3

2
𝑖                   𝑑) 2 + 

3

2
𝑖     

9.   If |𝑧1| = 1, |𝑧2| = 2, |𝑧3| = 3  and |9𝑧1 𝑧2 + 4𝑧1𝑧3 + 𝑧2𝑧3| = 12, then the value of  |𝑧1 + 𝑧2 + 𝑧3|     is  

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

10.    If 𝑧 is a complex number such that 𝑧 ∈ ℂ\ℝ  and 𝑧 + 
1

𝑧
 ∈ ℝ, then |𝑧| is  

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

11.    𝑧1 , 𝑧2 and  𝑧3 are complex numbers such that 𝑧1 + 𝑧2 + 𝑧3 =  0 and |𝑧1| =  |𝑧2| = |𝑧3| = 1   

         then 𝑧1
2 + 𝑧2

2 + 𝑧3
2  is 
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         𝑎) 3           𝑏)   2    𝑐)  1        𝑑)  0 

12.   If   
𝑧−1

𝑧+1
 is purely imaginary, then |𝑧| is 

         𝑎) 
1

2
                   𝑏) 1    𝑐) 2        𝑑) 3 

13.    If 𝑧 = 𝑥 + 𝑖𝑦  is a complex number such that |𝑧 + 2| = |𝑧 − 2|, then the locus of 𝑧 is  

         𝑎) real axis          𝑏) imaginary axis   𝑐) ellipse       𝑑) circle 

14.   The principal argument of  
3

−1+𝑖
 is 

   𝑎)  
−5𝜋

6
                𝑏) 

−2𝜋

3
              𝑐) 

−3𝜋

4
                  𝑑) 

−𝜋

2
   

15.    If  (1 + 𝑖)(1 + 2𝑖)(1 + 3𝑖) ⋯ (1 + 𝑛𝑖) = 𝑥 + 𝑖𝑦, then 2.5.10 … (1 + 𝑛2)  is 

         𝑎) 1           𝑏) 𝑖    𝑐) 𝑥2 + 𝑦2       𝑑) 1 + 𝑛2 

16.   The principal argument of the complex number 
(1+𝑖√3)

2

4𝑖(1−𝑖√3)
  is 

         𝑎) 
2𝜋

3
                  𝑏) 

𝜋

6
                                 𝑐) 

5𝜋

6
               𝑑) 

𝜋

2
 

17.    If   𝛼  and  𝛽  are the roots of 𝑥2 + 𝑥 + 1 = 0, then     𝛼2020 + 𝛽2020    is 

         𝑎) −2           𝑏) −1    𝑐)  1         𝑑)  2 

18.    The product of all four values of  (cos
𝜋

3
+  𝑖 sin

𝜋

3
)

3

4
      is 

         𝑎) −2           𝑏)  −1    𝑐)  1           𝑑) 2 

19.    If  𝜔 ≠ 1   is a cubic root of unity and |
1 1 1
1 −𝜔2 − 1 𝜔2

1 𝜔2 𝜔7

| = 3𝑘,   then  𝑘   is equal to  

         𝑎) 1                      𝑏)   −1                          𝑐) √3𝑖        𝑑) −√3𝑖    

20.    If   𝜔 =  𝑐𝑖𝑠
2𝜋

3
,  then the number of distinct roots of |

𝑧 + 1  𝜔 𝜔2

 𝜔 𝑧 + 𝜔2 1
𝜔2 1 𝑧 + 𝜔

| = 0 

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

PART 2 

ANSWER ANY 7 OF THE FOLLOWING QUESTIONS (𝟑𝟎𝑻𝑯𝑸𝑼𝑬𝑺𝑻𝑰𝑶𝑵 𝑰𝑺 𝑪𝑶𝑴𝑷𝑼𝑳𝑺𝑨𝑹𝒀)            𝟕 × 𝟐 = 𝟏𝟒 

𝟐𝟏. Simplify 𝑖1 𝑖2 𝑖3 … . . 𝑖2000  . 

𝟐𝟐. If 𝑧 = 𝑥 + 𝑖𝑦, find the rectangular form  𝑅𝑒 (
1

𝑧
) . 

𝟐𝟑. Prove that 𝑧 is real 𝑖𝑓𝑓 𝑧 = 𝑧 . 

𝟐𝟒. Find the modulus of the complex numbers (1 − 𝑖)10 . 

𝟐𝟓. Obtain the Cartesian equation for the locus of 𝑧 = 𝑥 + 𝑖𝑦 in each of the following cases  |𝑧 − 4| = 16. 

𝟐𝟔. Write in polar form of the complex numbers  3 − 𝑖√3 . 

𝟐𝟕. Simplify  [sin
𝜋

6
+ 𝑖 cos

𝜋

6
]

18

. 
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𝟐𝟖. If 𝜔 ≠ 1 is a cube root of unity, show that   
𝑎+𝑏𝜔+𝑐𝜔2

𝑏+𝑐𝜔+𝑎𝜔2 +
𝑎+𝑏𝜔+𝑐𝜔2

𝑐+𝑎𝜔+𝑏𝜔2 = −1. 

𝟐𝟗. If 𝑧 = 2 − 2𝑖, find the rotation of 𝑧 𝑏𝑦𝜃 radians in the counter clockwise Direction about the origin when      

      𝜃 =  
3𝜋

2
 . 

𝟑𝟎. Find the square root of  𝑖. 

PART 3 

ANSWER ANY 7 OF THE FOLLOWING QUESTIONS (𝟒𝟎𝑻𝑯𝑸𝑼𝑬𝑺𝑻𝑰𝑶𝑵 𝑰𝑺 𝑪𝑶𝑴𝑷𝑼𝑳𝑺𝑨𝑹𝒀)            𝟕 × 𝟑 = 𝟐𝟏 

𝟑𝟏. Find the values of the real numbers 𝑥 and,𝑦 if the complex numbers (3 − 𝑖)𝑥 − (2 − 𝑖)𝑦 + 2𝑖 + 5  and 

      2𝑥 + (−1 + 2𝑖)𝑦 + 3 + 2𝑖 are equal  . 

𝟑𝟐. If (1 + 𝑖) (1 + 2𝑖) (1 + 3𝑖) … … … (1 + 𝑛𝑖) = (𝑥 + 𝑖𝑦) .Show that 2.5.10 … … . . (1 + 𝑛2) = 𝑥2 + 𝑦2. 

𝟑𝟑. If   𝑧1 ,  𝑧2 and  𝑧3 are complex numbers such that  | 𝑧1| = | 𝑧2| = | 𝑧3| = | 𝑧1 +  𝑧2 +  𝑧3| = 1, Find the             

      value of |
1

 𝑧1
+

1

 𝑧2
+

1

 𝑧3
|.  

𝟑𝟒. If  |𝑧| = 3, show that 7 ≤ |𝑧 + 6 − 8𝑖| ≤ 13 

𝟑𝟓. Show that the equation 𝑧3 + 2 𝑧 = 0 has five solutions   

𝟑𝟔. Obtain the Cartesian equation for the locus of 𝑧 = 𝑥 + 𝑖𝑦 in   |𝑧 − 4|2 − |𝑧 − 1|2 = 16 

𝟑𝟕. The principal argument 𝐴𝑟𝑔 𝑧 =
−2

1+𝑖√3
 . 

𝟑𝟖. Simplify [
1+cos 2𝜃+𝑖 sin 2𝜃

1+cos 2𝜃−𝑖 sin 2𝜃
]

30

 . 

𝟑𝟗. Suppose 𝑧1, 𝑧2, and 𝑧3, are the vertices of an equilateral triangle inscribed in the circle  |𝑧| =  2.  

      If 𝑧1 = 1 + 𝑖√3 , then find 𝑧2 𝑎𝑛𝑑 𝑧3. 

𝟒𝟎. If 𝜔 ≠ 1 is a cube root of unity, show that  (1 + 𝜔)(1+𝜔2)(1 + 𝜔4) (1+𝜔8) … (1 + 𝜔211
) =  1 

PART 4 

ANSWER ALL THE FOLLOWING QUESTIONS                                     𝟕 × 𝟓 = 𝟑𝟓 

𝟒𝟏. (𝑎)   Let  𝑧1 ,  𝑧2 and  𝑧3 are complex numbers such that  | 𝑧1| = | 𝑧2| = | 𝑧3| = 𝑟 > 0 and  

               𝑧1 +  𝑧2 +  𝑧3 ≠ 0.   Prove that |
 𝑧1  𝑧2+ 𝑧2  𝑧3+ 𝑧3  𝑧1

 𝑧1+ 𝑧2+ 𝑧3
| = 𝑟.    (𝒐𝒓) 

      (𝑏)   𝑐𝑜𝑠 𝛼 + 𝑐𝑜𝑠 𝛽 + 𝑐𝑜𝑠  𝛾  = 𝑠𝑖𝑛 𝛼 + 𝑠𝑖𝑛 𝛽 + 𝑠𝑖𝑛 𝛾 = 0,  show that  

      (𝑖)     𝑐𝑜𝑠 3𝛼 + 𝑐𝑜𝑠 3𝛽 + 𝑐𝑜𝑠 3𝛾 = 3𝑐𝑜𝑠(𝛼 + 𝛽 + 𝛾)    (𝑖𝑖)  sin 3𝛼 + sin 3𝛽 + sin 3𝛾 = 3 𝑠𝑖𝑛 (𝛼 + 𝛽 + 𝛾) 

𝟒𝟐. (𝑎)   If  𝑧 = 𝑥 + 𝑖𝑦 is a complex number such that 𝐼𝑚 (
2𝑧+1

𝑖𝑧+1
) = 0 show that the locus of 𝑧 is 

               2𝑥2 + 2𝑦2 + 𝑥 − 2𝑦 = 0.                              (𝒐𝒓) 
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      (𝑏)   If z =  (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃) , show that 𝑧𝑛+ 
1

𝑧𝑛 = 2cos n𝜃  and  𝑧𝑛 −
1

𝑧𝑛  = 2i sin n𝜃 

𝟒𝟑. (𝑎)   Find the fourth roots of unity.                        (𝒐𝒓) 

      (𝑏)   If |𝑧 −
2

𝑧
| = 2, show that the greatest and least value of|𝑧| are √3 + 1 and √3 − 1 respectively. 

𝟒𝟒. (𝑎)   If 2 𝑐𝑜𝑠𝛼 =  𝑥 +
1

𝑥
 and 2 𝑐𝑜𝑠 𝛽 =  𝑦 +

1

𝑦
 , show that   (𝑖)  

𝑥

𝑦
+

𝑦

𝑥
   = 2 𝑐𝑜𝑠 (𝛼 − 𝛽)  

               (𝑖𝑖)  𝑥𝑦 −
1

𝑥𝑦
   = 2𝑖 𝑠𝑖𝑛 (𝛼 + 𝛽)    (𝑖𝑖)   

𝑥𝑚

𝑦𝑛  − 
𝑦𝑛

𝑥𝑚   =  2𝑖 𝑠𝑖𝑛 (𝑚𝛼 − 𝑛𝛽)       (𝒐𝒓)    

      (𝑏)   Show that [
√3

2
+

𝑖

2
]

5

+ [
√3

2
−

𝑖

2
]

5

= −√3. 

𝟒𝟓. (𝑎)   Prove that the values of √−1
4

 are  ± 
1

√2
 (1 ± 𝑖)               (𝒐𝒓)    

      (𝑏)   The value of     
𝑖592+𝑖590+𝑖588+𝑖586+𝑖584

𝑖582+𝑖580+𝑖578+𝑖576+𝑖574
  −1  

𝟒𝟔. (𝑎)   If 𝑧 =  𝑥 + 𝑖𝑦 𝑎𝑛𝑑 𝑎𝑟𝑔 [
𝑧−𝑖

𝑧+2
]  =  

𝜋

4
 , show that   𝑥2 + 𝑦2 + 3𝑥 − 3𝑦 + 2 = 0     (𝒐𝒓) 

      (𝑏)   P represents the variable complex number z. find the locus of  P, if arg  [
𝑧−1

𝑧+3
] =

𝜋

2
 . 

𝟒𝟕. (𝑎)   Find the value of ∑ (𝑐𝑜𝑠
2𝑘𝜋

9
+ 𝑖𝑠𝑖𝑛

2𝑘𝜋

9
)8

𝑘=1                    (𝒐𝒓) 

      (𝑏)   Find the least positive integer n such that (
1+𝑖

1−𝑖
)

𝑛

= 1 . 
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PREPARED BY   

M.KARTHIGAI GANAPATHY M.Sc., M.Ed., 

PG ASST. MATHEMATICS 

TENKASI-627802 

CONTACT NUMBER: 9489006077 

E.MAIL: karthiksabi13@gmail.com 

 

www.Padasalai.Net                                                          www.CBSEtips.in

Kindly send me your study materials to padasalai.net@gmail.com

w
w

w
.P

ad
as

al
ai

.N
et

w
w

w
.P

ad
as

al
ai

.N
et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

mailto:karthiksabi13@gmail.com
https://www.padasalai.net/
https://www.padasalai.net/

