REG-NSCN-2425-ASM-SET 2-MATH
Suggested solutions

Multiple Choice Questions

1.D
6.D
11.B
16.D
21. A
26.C

2.A 3.A 4.C
7.D 8. A 9. A
12.B 13.C 14.B
17.B 18. B 19. A
22. A 23.A 24.C
27. A 28.B 29.C

(D]

P+22 43 +4i* =i-2-3i+4=2-2i.
Real part is 2.

'

Put B = 1, using calculator CMPLX mode, i*(8i —3) = i3(i = 3) = 1 + 3i.

Only option A satisfies this result.

a+ bi
a—bi=
a+ bi =i(a— bi)

a+bi=b+ai

We have b = a.
B+5)+(2+60)—(7T-2))=B3-2-7)+(5+6+2)i
=-6+13i

PBa+4i) = (=i)(a +4i)

= —qi — 4%

=4 —-ai

. 1 2 1,
Using calculator CMPLX mode, —— = —— — —i.
i-2 5 5
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5.B

10. A
15.D
20.C
25.A
30. A



o]

10.

11.

12.

13.

14.

15.

-

5
By calculator, 7 =2 +1.
—1

-

(3+2i)z=22-7i
22 -17i

°= 3+2i
=4-5]

Using calculator CMPLX mode,

. 5-3i 103 4
R P Tl

4-i
Usi lculator CMPLX mode, —— = - — =i.
sing calculator mode, 5— = < — !
1+43i
Using calculator CMPLX mode, 3 !

z=(a+5)i®+ (a-3)i" ==(a+5) - (a—3)iis a real number.

—

—1

—(a-3)=0

a=3

5
Using calculator CMPLX mode, e (2+1).

-1

5
37 + ki =2+ (k + 1)i is a real number.
—1

k+1=0
k=-1

D]

4i2020 + 51'2019 + 6i2018 +7i2017 + 8i2016

1+i
_4+5° +6i%+7i+8
- 1+i

_6+2i
Y
=4-2i
Imaginary part = -2
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16. [D]

Using calculator CMPLX mode,

2012 +3i1% + 41 + 519 4606 2430+ (—4) +(=5) +6 _

1—-i
Real part is 3.

17.

6i°+7i" + 8%+ 917 + 10"  -6-7i+8+9i-10
1+i - 1+i
=-3+5i

The real part is —3.

18.

When k =1,
16k—-4i 9i+3k 16—4i 9i+3
i 3 -2 3
=—-1+9i

Only option B gives —1 + 9 when k = 1.

19.

sk 2K 3 g,
l l
= Ak +3i
20. [C]
Putk = 1.

Sk . .
+191 :5+191:_3+4i
1-2i 1-2i

Imaginary part is 4.

Check the value of each option when k = 1.
A. 5
B. -3
C. 4
D. 0

21. [A]
B+4  1+4

Put 5 = 1, using calculator CMPLX mode, 5

- = -=1-2i.
+2i 1+2i
Only option A satisfies this result.

22.
a’+9

Let @ = 1. Using calculator CMPLX mode, P 1+3i.
a —3i
Only option A satisfies this.
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23. [A]
-=qa—2i

2+ 3i
bi = 2+3i)(a-2i)
=Ra+6)+ 3a—-4)i
2a+6=0

3a-4=b
Solving, a = -3 and b = —13.

24. [C]
3+ 5ki 3
M oo 2 sk—
l l
= —3i+5k—2i
=5k —5i
25. [A]
2k_5-i-.kz ok~ (5+.kl)(l)
i i?
=2k + (5i + ki®)
=k+5i
26. [C]
3+ai
=2 bi
2-, !

34 ai = (2—bi)(2—i)

=@4-b)+(-2b-2)i
Compare real parts,

3=4-b
b=1

27. [A]

Only option A gives —3 — 2i when k = 1.
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28.

is irrational if a = 7.

I. X. uv =

a? +
T(a—i 7 7 T(a+i 7 7
I v. u-= (@=i) =4 iand v = (@+i) =4 i have equal real
a?+1 a2+1 a?+1 a?+1 al+1 a?+1
parts.
. 1 1 1, 1 1 1.
III. X. Take a = 1, using calculator CMPLX mode, — = = + =i and — = = — =i.
u 7 7 v 7 7

The imaginary parts are different.

29.

Note that z; — z; is a real number. Let z; — z = r, where r is a real number.
2+ ki B k +5i
1+1i 2—1i
R+k)2-i)—(k+5)(A+)=r(1+0)(2-1)
[A+k)+Rk=2)i]-[(k=5+(5+k)i]]=r(3+1i)
O+ (k—-T)i=3r+ri

Compare real parts,

3r=9
r=3
30.
k+10i+ k—i (k+10i)(3—4i)+(k—i)(2—3i)
3+4i  2+3i 32 + 42 22 432
_ (3k +40) + (30 — 4k)i .\ (2k —3) + (=3k — 2)i
. . 25 13
71 + 2o is a purely imaginary number.
3k+40+2k—3 o
25 13
k=-5
50i  13i
N+tn=s-+—7=3

The imaginary part is 3.
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Conventional Questions

31. (a) Letz=a+ bi.

z+i=a+bi+ti=a+(b+1)i
Since z+iisreal, b+1=0,1.e.,b=-1.
(1-2)z=(1=-2)(a-1)=(a—-2)— Ra+1)i

Since (1 — 2i)z is purely imaginary, a = 2.

Thus, z =2 —i.
o) (1-2i)z 2014 (-si 2014
5 s
— (—i)2014
_ 20122
=-1

1+5i 1+5 1+5i

32. =
@ 5 105 X Tsi
_1+100-25
12452
3 12+ 5.
13713
1+5i .
(b) 2m+1_5i—n—mt
12 . .
2m—E+Bz—n—n5u
So,2m—B=nandBS= —-m.
Solving, we have m = —— and n =

13

33 (1+)*+a(l+i)+b=0
(I+2i-1)+a+ai+b=0
(a+b)+(a+2)i=0
a+b=0
a+2=0

Therefore,

Solving, we have a = -2 and b = 2.

3+6i 346/ 2+
W T T
6+ 120 +3i +6i°
- 22 _ ;2
_6-6+15i
=T

=0+3i
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() 3)*=2@3i)* +33i)> - p(3i)+9¢ =0
81+54i —27—3pi+9g =0
(54+9¢) + (54 —3p)i=0

54499 =0
So,
54-3p=0

Thus, p = 18 and g = —6.

3497 3+9 3+

3 @ 3T =T X5

_9+3i+27i+ 9

- 32 _ 2

_ 9-9+30i

O 9+1

_30i

T 10

=0+3;

(b) Substitute x = 3i,

(3i)* + (3i)* + (3)> + a(3i) + 6b = 0
81i* +27i* + 9> + 3ai + 6b = 0

81 —27i =9 +3ai+6b =0
72+6b+ (3a —-27)i=0

72+6b =0
3a-27=0
Thus, b = —12 and a = 9.

Therefore,

END OF PAPER
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