REV-NSCN-2324-ASM-SET 1-MATH
Suggested solutions

Multiple Choice Questions

1.B 2.A 3.D

6. A 7.B 8.D

11.B 12. A 13.D

16.C 17.D 18.C

21.D 22.D 23. A

26.B 27.B 28.B
1. |B]

4.B
9.C
14. A
19. A
24.C
29.A

B+5)+(-2+60)—(7T-20)=B3-2-7)+(5+6+2)i

=-6+13i

2.
4

Lx Lol s
. == =1 —1.
IS

I X. V=8 = V8i = 2V2i # 8i.

II. v. 5=5+0iis a complex number.

3. [D]

4. [B]

Using calculator CMPLX mode, o

.\ 6
(ﬁ) = (-)S =i =7 =1,

1+1
5.
10_l_lz_f:_1_l
i3 i3
6.
1+
Using calculator CMPLX mode, 1_1 =1i.
—1

.\ 2011
L+i Z 201 3
1-1i
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5.A

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



7. |B]

6i°+717 +8i%+9° +10i1° —-6-7i+8+9 —10

1+i B 1+i
=-3+5i

The real part is —3.

8. [D]

4i2020 + 5i2019 + 6i2018 +7i2017 + 8i2016

1+1i
_4+5° +6i%+7i+8
B 1+i
_6+2i
o1+
=4-2i

Imaginary part = -2

9. [C]

Put k = 2.

l-2020 1

K+ " 247
: 1
T 2—i
2 1.
==+
5 5
1

Imaginary part =

9]

1
Only option C gives 3 when k = 2.

10. [B]
=2 +3°0 —4i*=i+2-3i—4=-2-2i

Imaginary part = -2

11. [B]

7 6
Using calculator CMPLX mode, > l = 3 §i'

+1

12. [A]

5
By calculator, 77 =2 +1.

13. [D]

1 1 1 3
Usi lculator CMPLX mode, - + —— = = — =i
smgcacualor ;1’10 e,l_+l_+1 3 21
Wh = = db:——.
€ have a 2an 5
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14.

z=(k —4)i 2" 4 (k + 1)i%18.
Since i?°!8 is real and i~2°!7 is purely imaginary, we have k = 4.

Then z = (4 + 1)i?°"® = 5(-1) = -5.

15.

3+ai

=2 bi
7 bi
3+ai=2-bi)(2-1)

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

3=4-b
b=1

16.

i 2 1
Usi Iculator CMPLX mod ==+ =1
sing calculator mo e,1+2i 5+51
i 2 1 .
1+2i+az-§+(§+a)11sarealnumber.
1
§+a:0
1
a=——

17. [D]

7z = (x —4) + 3i is purely imaginary.
x—4=0
x=4

18.
2-Dz=2-D1+i)(2x —yi)
= (3+1)(2x — yi)

=(6x+y)+ (2x —3y)i
Since x and y are positive integers such that 6x + y = 25 and x > y,
we have x =4 and y = 1.
Thus,x —y=4-1=3.

REV-NSCN-2324-ASM-SET 1-MATH-MS 3



19. [A]
-=qa—2i

2+ 3i
bi = (2+3i)(a - 2i)

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

3a-4=b
Solving, a = -3 and b = —13.

20.

Put k = 1, using the calculator CMPLX mode,

Sk+10i 5+ 10i ,
I T I T A

Imaginary part = 4

Only option C gives 4 when k = 1.

21. [D]

Let x = 1. Using calculator CMPLX mode, (x — 5i)(4 +i) = (1 = 5i))(4+i) =9 — 19i.
Only option D gives a value of 9 when x = 1.

22. [D]
(a+bi)* = (a - bi)> = [(a +bi) + (a - bi)][(a + bi) — (a — bi)]
= (2a)(2bi)
= 4dabi
23.
a?+9
Let @ = 1. Using calculator CMPLX mode, i 1+3i.

Only option A satisfies this.

24,
A X (V2i)2 =2 #2i.
B. X. (=V2i)? = -2 #2i.
C.v/.(1+0)*=1+2i-1=2i
D. X. (1-i)?=1-2i—1=-2i.
25.
Pai—4)=—i(ai—4) =a+4i
Real part =a
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26. [B]
6i(1 - 3i) = 18 + 6
x+y=18

x-2y=6
Solving, we have x = 14 and y = 4.

27.

Leta = 1.
Using calculator CMPLX mode, —i(a — 8i%) = 8 —i.

The answer is B.

28.

1. /. Calculator CMPLX mode.
II. /. 1+z+z>=0by calculator. So, z°> +z*+2° =22 (1 +z+2%) = 0.

III X. (Z3n +Z3n+1 +Z3n+2) +.. .+ (Z]2n—3 +Z]2n_2 +Z12n_1) +Z12n — 0+ 1 — 1 + 0

29.
k+100 ki _ (k+100(3-4i) (k=i)(2-3i)
3+4i 2430 32442 22 432
_ (3k+40) + (30— 4k)i  (2k =3) +(-3k - 2)i

. . . 25 13
71 + 72 1s a purely imaginary number.

3k+40 2k =3
25 13
k=-5

=0

50i N 13i 3
2513
The imaginary part is 3.

30.

Note that z1 — z3 is a purely imaginary number.

21+22=

Let z1 — zo = xi, where x is a real number.
4 — ki B k+3i
1+ 1—i
4-ki)(1—=0)—(k+3)(1+i) =xi(1+i)(1-1Q)
[(4—k)+ (=k —4)i] = [(k = 3) + (k +3)i] = xi(1*> = %)

(=2k+7) + (-2k = 7)i = 2xi

=Xxi

Compare real and imaginary parts, we have -2k + 7 = 0 and -2k — 7 = 2x.
7
Solving, we have k = 3 and x = -7.

Thus, 1 — 22 = =7i.
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4—ki 1-i k+3i 1+i

= X d = -
S BV R A
G-k + (k-4 _(k=3)+(k+3)i
- 12 =2 B 12 =2
_(k+4)+ (—k—4)i _(k=3)+(k+3)i
= 5 =
The real part of z; is equal to the real part of z5.
-k+4 k-3
22
7
k=—
2
N R e LR R REL
aTas 2 - 2
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