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SOLUTIONS

1. 1 + z + z2 8
= c0 + c1z + …. + c16z16

take  z = i

⇒ (1 + i − 1)8 = c0 + c1i − c2 − c3i + …. + c16

1 = c0 + c1i − c2 − c3i + c4 + … . + c16……(1)

Take, z = − i

⇒ (1 − i − 1)8 = c0 − c1i − c2 + c3i + c4 + …. . + c16




1 = c0 − c1i − c2 + c3i + c4 + … . + c16…. (2)

Add  (1) & (2)

2 = 2[c0 − c2 + c4 − c6 + … . + c16]

⇒ c0 − c2 + c4 − c6 + …. + c16 = 1

3. x2 − 2x + 4 = 0

( )



x =
2 ± √4 − 16

2
=

2 ± 2i√3
2

= 1 ± i√3

α = 1 + i√3, β = 1 − i√3

4. By Verification

5. Given  that z =
∞
∑ r = 1 sin

2rπ
9

+ icos
2rπ
9

⇒ z =
∞
∑ r = 1 i. e

− i2rπ
9

let  e
− i2π

9 = w

⇒ z =
∞
∑ r = 1 i. wr

⇒ z = i[w + w2 + w3 + …. + w8]

⇒ z = iw
1 − w8

1 − w
=

iw−iw9

1 − w

Since  w9 = cos 2π − isin 2π = 1

⇒ z =
iw−i.1
1 − w

=
i(w − 1)
1 − w

= − i

Therefore  z = − i

Now,  z +
¯
z = − i + i = 0

( ) ( )

[ ]



and  z
¯
z = − i × i = − i2 = 1

∴ z +
¯
z = 0 and z

¯
z = 1






6. since the equation has real solution


Z = x + iy = x




x2 +(p + iq) x + irs = 0




x2 + px + r = 0 and qx + s = 0 


From 2nd, x = – s/q and putting in first, we get




pqs == s2 + q2r which is the required condition





7.

8. 
1 + i
1 − i

4
+

1 − i
1 + i

4
= i4 + (−1)4 = 1 + 1 = 2

9. 
n
2 < a(n) < n

10. Put n = 1 and verify the options

( ) ( )



11. 
πc

2

12.

13. z1, z2, 0 will be the vertices of an equilateral triangle

if  z2
1 + z2

2 + 02 = z1z2 + 0z2 + 0z1

⇒ 1 −
2b
3

=
b
3
⇒ b = 1

14.

15. Tn = (n + 1)(2n − 1)



16. P(n) = n2 – n + 41


P(5) = 25 – 5 + 41 = 61


P(3) = 9 – 3 + 41 = 47


Both true

17. 
1 + cos θ + isin θ
i+sin θ + icos θ

4
=

1 + eiθ

i+ ie − iθ

4

=
1

i4
×

1 + eiθ

1 + e − iθ

=
1 + eiθ

eiθ + 1
× eiθ

= eiθ

= cos  θ + isin θ

∴ cos θ + isin θ = cos nθ + isin nθ

⇒ n = 1

18. 23 13 + 23 + 33 + . . . + n3 = kn2(n + 1)2

19. First term of 50th bracket = (1+2+3+ .... +49) +1 = 1226

20. The  values of Z for which |Z + i| = |Z − i| are

Let  Z = a + ib

( ) [ ]

[ ]

[ ]

( )



⇒ |a+ ib + i| = |a+ib − i|

⇒ |a+ i(b+1)| = |a+i(b−1)|

⇒ a2 + (b+1)2 = a2 + (b−1)2

⇒ (b+1)2 = (b−1)2

⇒ b2 + 1 + 2b = b2 − 2b + 1

⇒ 4b = 0

⇒ b = 0

Therefore,  This is true for any real number.

21.

22.



23.

24.



25.

26.

27.



28. A =
1
2
r2θ

dA
dt

=
1
2
r2
dθ
dt

1
2
r2ω

30.

31.



32. F = mg + μN

F = 2 + (0.4)(5)

∴ F = 4N

33.

34. 

36.

37.



38. 

39.

41.

42. initial  energy  =  final energy



mgh =  
1
2
m

7
2

 gl

h =
7
4
l

= l +
3
4
l

Final

T + mgcosθ =
mv2

r




As  string shakens T  =  0

mgcos θ =  
m
1

(u2 − 2gl)

mgcos θ = m
7
2
gl − 2g(1 + cosθ)

cos θ =  
1
2
s

θ = 600

θ
′

= 180 − 600 = 1200     with vertical

( )

[ ]



43. 

44. 

45. 

46.

47.

48.






49.




50.

∴ a = 3 × 100 ⇒ n = 3

52. Conceptual

54. 

55.



56. ΔH − ΔU = ΔnRT

57.

60.

61.

62.

63. The heat of neutralization for any strong acid and strong base is -13.7 k
Cal/mole at 250 C

64.



65.

66. 

67.

69. 

70.

71. 8gm of oxygen means 0.25moles and 8gm of Helium means 2moles.
Molar ratio is 8 : 1.

72.



73.

74.




75.


