’$) ST. JOSEPH STUDY CENTRE

12" STD: MID TERM TEST-1 MATHS Time: 2 Hrs/ Total Marks: 50
I.  Answer any 5 of the following questions: [5x2=10]
1. Simplify the following: Y12, i™

2. Evaluate the following ifz=5—-2iand w = —1+ 3i (i) 2z + 3w

3. Given the complex number z= 2 + 3i, represent the complex number z and z — iz in Argand plane.

4. If z=-3 - 4i, find the additive and multiplicative inverse of z.

5. Prove the Property: Re (2) = Z+TZ and Im (z) = zz;lz

6. (i) Ifz=x +iy, find Im (3z + 4z — 4i) in rectangular form
(if) If|z| =3, show that 7<|z+ 6 — 8i| < 13.

V3

7. Show that the points 1,_71+i - mNE

and — — i are the vertices of an equilateral triangle.

I1. Answer any 8 of the following questions: [8 x5 =40]
8. Find the values of the real numbers x and y, if the complex humbers

B-i)x—(2-i)y+2i+5and 2x + (-1 + 2i) y+ 3 + 2i are equal.
9. Show that

(i) (2 +iV3)¥+ (2 —iv3)Yis real and

(i) (159;9;)15 - (S—H)lf’ is purely imaginary

1+2i

10. Prove the property - Triangle inequality.

11.

(M Find the square root of —5 — 12i.

(i) Show that the equation z3 + 2z = 0 has five solutions.



12. If z1, 25, and z3 are three complex numbers such that |zi| =1, |z2| = 2, |z3] =3 and | z1 + z, + z3| = 1, show that
|9 2122 +4 2123 + ZzZ3| = 0.

13. Find the least value of the positive integer n for which (\/§ +i)" (i) real (ii) purely imaginary.

14. The complex numbers u, v, and w are related by% = % + =. Ifv=3—-4iand w =4+ 3i, find u in rectangular

1
form.

15. Find the following
(i) [(1 4+ 1)(2 + 3i) (4i —3)|

i(2+0)3
(1+i0)?

(i)

16. If z3, 25, and z3 are complex numbers such that |z1| = |zo| = |z3| = | z2 + 22 + 23| = 1,
. 1 1 1
find the value of |Z R
17. If the area of the triangle formed by the vertices z , iz, and z + iz is 50 square units, find the value of |z|.

18. Show that the equation z2 =z has four solutions.

ALL THE BEST
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