REG-CP2B-2425-ASM-SET 1-MATH
Suggested solutions

Multiple Choice Questions
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2.D 3.B 4. A
7.C 8.D 9.C
12.B 13.C 14.C
17.B 18.D 19.C
22.D 23.B 24.B
27.D 28.C 29.A
32.C 33.B 34.B
37.B 38.A 39. A
42.D 43.B 44.D
47.C 48. A 49. A
52.B 53.D 54.C
57. A 58.B 59.B
62.C 63.D 64.C
67.D 68. A 69.D
72. A

D]

11010, = 26 and the ‘1" has a place value 2°.
So, the answer is D.

D]

512 = 20046
11 x 8% =11x2% =11 x 16'> = BO00000000000,¢
The answer is D.

C00000000000000040;6 = 12 x 167 + 4 x 16" = 12 x 28 + 64
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4. [A]
11x 8 +27 -3 x2*
=11 x2"2+248-3)
=11x224+5x24
= (22 +2+ 122+ 22+ 1)24

=215 4288 4212420 404
The answer is A.

5. [c]

From binary to hexadecimal, divide the number with 4 digits in a group, counted from the rightmost
digit: 1/1101/1110/0011/1100
By calculator, the tail part 00111100, = 3C;¢ < The answer is C

6. [B]

15=1111,
2° = 1000000000, (count from degree 0 from the right)
So, 2 + 15 = 1000001111,

7.
90000, — 9 X 16* and Dy = 13
Only option C satisfies this.

8. [D]
82 +4x80=64+4x2%
=4x16+4x16"
= 4000000000040 ¢

9.
2-234+2% +4x2° =138 = 10001010, and 5 x 2'° = 1010000000000,.
Only option C satisfies this.

10.

L V. 123416=1x16+2%x16>+3x 16 +4
=212427 4 (1+2)2* +2?
=212 4294254244+ 2?
= 1001000110100,
I V. 123416 =22 4+2°+25 424422 =212 427+ 52
ML X. 4% +45 = 16* + 16° = 11000;6 > 123416
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11. [D]
110001011001,
=Ix2M +1x 20+ 1x 20+ 1x 2% +1x23 +1x2°

=214210489

12. [B]

16019 = AOy6
13 x 16% = D00000000;6 (count from degree 0 to degree 8, total 9 digits)

13. [C]
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.

14. [C]

i 2 1
Usi Iculator CMPLX d ==+ =1
smgcacuaor mo e,1+2i 5+Sl
! + '—2+ 1+ 1S a real number
1+2 T4 T5T 5T Hmbet:
1
-+a=0
5 a
1
a=——

15. [C]

Put k = 1.

S5k+10i 5+ 10i i
-2 1-a ot

Imaginary part is 4.
Check the value of each option when k = 1.
A5
B. -3
C. 4
D. 0
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16.

17.

18.

19.

20.

Putk =1.
ki +M—k_ i +m-1
2i—1 i+2 2i—-1 i+2
4

:§+§l

8
The imaginary part is 3 which only option B satisfies this when k = 1.

9i'3 +8i'* + 7115 + 6i'° +5i'"  9i—8-7i+6+5i

1+ 1+
3 —2+7i

Y

:—+—'
3 1

9
Imaginary part = 5= 4.5

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

2024 4 22025 1 4 )4

2026 4 ;2027 T ] _;
301,

=—-—=—-=

2 2

The imaginary part is —5

7= (p _ 4)i2023 + (2p + 5)i2022

=—(p—-4)i-(2p+)5)
z is a purely imaginary number.

~(2p+5) =0

B
P=73
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21. [D]

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

1+1i
_4+50% +6i%+7i+8
- 1+i
_6+2i
1+
—4-2

Imaginary part = -2

22. D]
P-4 5 5,

Take m = 1,1 + =-= - =i
aKe m l m—i 5 2l

Only option D gives ) when m = 1.

23. [B]

I. V. Calculator CMPLX mode.

4

1. /. 1+z+22:0bycalculator. So, 2+ +2 =20 +z+%) =0.

L X (242 2 4 (23 42 2n— 041 =120.

24. [B]

6i%+7i" + 8% + 917 + 10"  —6-7i+8+9i — 10

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

The real part is —3.

25. [A]

Let the other root be .

Product of roots =3 X 8 =

WIN =N

B:

26. [C]

a and S are roots of x2 = 3x + 4,1.e., x2=3x-4=0.
a®+p*=(a+B)* - 2ap
= 3> -2(-4)
=17
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27. [D]

a and g are roots of the equation x>+ px+2p =0.
a+pB=-pandaf=2p.

aZ ﬁZ _ a,3 +ﬁ3
BT ap
(a+PB)[(a+p)?—3ap]
af
—p(p* - 6p)
2p
-p>+6p
2

28.

a and b are roots of the equation 2x% = 6x — k,1i.e., 2x> —6x + k = 0.

Therefore, a + b = 3 and ab = 3

2+3p=2"K 4,
2
=3(a+b) - =
_g_k
2
29. [A]
B -28+k=0
B*=2B8-k
2+ B2 =20+ (2B - k)
=2(a+8) -k
=2(2) -k
=4k
30. [B]

aisarootof x> —3x+k=0 = o?=3a—k.
@ =aBa-k)=3a>—ka =30Ba -k) - ke =9 — ka - 3k
@’ +58=73
Qa —ka-3k)+5(3-a)=3
da—ka-3k+12=0
4B3+a) —k(a+3)=0
(4-k)(a+3)=0

a=-3 or k=4
When a = -3, 8=6and k = (-3)(6) = —18.
Sum of all possible values of k = —18+4 = —-14
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31,
k

1
a+,8=—§anda,8=—§

a@®+p*=(a+pB)?-2ap

32.

@ and B are roots of the equation 5x = 8 — 2x%, i.e., 2x* + 5x — 8 = 0.

(@-p)*=(a+pB) —4ap

33.

B is a root of the equation.
B*-28-1=0
B=28+1
We have @ + 8 =2 and a8 = —1.

38%+6a =3(28+1) +6a

=6(a+B)+3
=6(2)+3
=15
34. [B]
7
a+b=2andab=§.
1+ 1 _a+b
a - ab
2
(3)
_4
7
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35. D]

¢ and d are roots of the equation —9x = —x? + 6.

The equation can be written as x> — 9x — 6 = 0.
A+d?=(c+d)?-2cd
=92 _2(-6)
=93

36. [D]

a and S are roots of x2 = 3x — 4,1.e., 2 -3x+4=0.
a’B = (ap)? =4* =16

37.

| - ab B b _(az—bz)—ab+b(a+b)
a?-b> b-a (a+b)(a-Db)
_az_bz
38. [A]
x2—3x_ - x% = 3x B x2=3x+9
x3+27 x+3  (x+3)(x2-3x+9) (x+3)(x2-3x+9)
-9
S x3+27
39. [A]
21 203x+4)-(3x-4)
3x—4 3x+4  (Bx-4)3x+4)
3 3x+12
C (Bx-4)(3x+4)
3 3(x+4)
T (Bx—-4)(3x+4)
3
C3x—4
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40.

Analysis the indices of the expressions.

2 3
3xytz? 0 1
6x3y3z? 1 1
Third
. ? ?
expression
Minimum
. 0 0
index
Maximum
] 2 1
index

Thus, the third expression is 22y?z* or 223! y2z*.

The answer is C.

41. [D]

1 1 1 1
6x2—45x+81 x-3 3(x-3)(2x-9) x-3
_1-3(2x-9)
S 3(x-3)(2x-9)
2(3x — 14)

C 3(x-3)(2x-9)

42. [D]

Consider the indices of a, b and c¢ in each expression.

Expression a
a*b?c’ 4
a’b*c 3
a’b’ct 2

Maximum degree 4

The L.C.M. is a*b7c*.

43. |B]
5x -2 2 5x-2 2
(1-3x)2 3x—1 (Bx-12 3x-1
C(5x-2)-2(3x-1)
B (3x —1)2

—X

T (Bx-1)2
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44. [D]

The three expressions are (x — 3)%, (x = 3)(x — 1) and (x + 3) (x — 3).
LCM. = (x -3)*(x = )(x +3)

45. [C]

L.C.M. is obtained by taking the maximum degree of each factor.
L.C.M. is x?y°z.

46. [B]

5 6 5 6
X2+x-6 x2-9 (x+3)(x—-2) (x+3)(x-3)

_ 5(x=3)-6(x-2)

T +3)(x-3)(x-2)

B -x-3

T +3)(x-3)(x-2)

1
T (x-2)(x-3)

47.[C]
4 x4+ x(x—4)

Yox—12 x+3 (x+3)(x-4)
k-
S G+3) -4

48. [A]

The three expressions are 22m?n>, 2 - 3m>n® and 2°m>n*.
The H.C.F. is 2m*n>.

49. [A]
1
log,y—1= 3(10g4x+3)

1
log, y = 310g4x+2

logy  logx N
log2  3(2log2)

1
logy = 810gx+210g2
= 10g22x%
y = 4_xé

1
Thus, we have n = 3

50. [B]
10
Slog, @ +5log, B = 3
2
logyafp =3
aff =23
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51.

Whenx=1,y=1log,1+b=>.
The curve passes through (1, »). We have b < 0.
Consider the x-intercept of the graph.

0=log,x+b
log, x =-b
x=a"

We have a? < 1 from the graph.

Thus, we have 0 < a < 1.

52.

Take logarithm on the numbers.
A. — 2511og 125 = 526.3
B. — 251log 152 ~ 547.6
C. — 215log251 = 515.9
D. — 1521og521 = 413.0

Number in option B is the greatest.

53. [D]

For the point (0, —3).

loggx =0 and logyy=-3

x=1

Only option D satisfies this pair of x and y.

54,

Bases of log, x and log, y are both 4, which is greater than 1.
The resulting graph is also decreasing.
When log, x = 0, we have x = 1 and log, y =log,(4-1") =1 > 0.

Value of vertical intercept is positive. Only option C satisfies all of these.

55.

For the point (0, 8),
logyx =0 and loggy =38
x=1 y= 88

_ p24

Only option C satisfies this.
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56.

57.

58.

59.

Slope = 2 and vertical intercept = —2. We have log; y = 2log; x — 2.
logyy =2logyx —2
log; y = log;, x? - log; 9

y=§

It has a shape of parabola opening upwards and passing through origin.

For the point (0, 5),

log,x =0 and loggy=>5
x=1 y=8
— 19I5

Only option A satisfies this.

Base of log is 2, which is greater than 1.

The graph of y against x is also increasing.

x=0 — log,y=-1 — y=27"1=05

Only option B satisfies these.

(4. 0)

logobx=4 and log,y=0
x=24 y=1

(0, 5)

logobx=0 and log,y=35

x=1 y=4
y = 210
x5y2 x2y5 x4y2 x5y4
x=2%andy=1 220 28 216 220
x=1and y= 210 220 250 220 240

The answer is B.
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5-0 5
S1 f the li h=—— =—-
ope of the linear graph = -— 2

5
k%4y—5==—z(bgrx—0)

Slog, x +4log, y =20
51
ogx N 4logy _ 90
log2  2log?2
Slogx+2logy =20log2
log x°y* = log 2%°

XSy? =220

60. [A]

Consider the point (0, 2).

logzx =0 and logzy=2
x=1 y=32=9

Consider the point (4, 0).

logsx =4 and logz;y=0
x=3%=81 y=1

Check the relation using the values of x and y.

x=1&y=9 x=81&y=

1

A. v v
B. X
C. v X
D. X
The answer is A.
61. [C]

For the point (0, -2).

logx=0 and logy=-2

x=1 -2
=10 e J—
Y 100
1
— =k(1)*
100 = k(M
1
k=—
100
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62.

y =ab”*

logy =loga +xlogb
Slope=1logh <0=0<b<1

Vertical intercept = loga > 0= a > 1

63. [D]

The base of log is 6 (greater than 1), the new graph is also decreasing.
When x =0, y = 0.5, then logg y = logg 0.5 < 0.

The new graph has a negative intercept on vertical axis.

64.
y = 3x2
logy =2logx +1log3
L v.
II. X. There is no y-intercept indeed, we have only the log y-intercept.
1. /. y = 3x2

logy y = 2logs x + log; 3°
Slope of the line is also 2.

65. [D]

log,; y =logy; a +xlogy; b

0+1
Slope =1 b=——
ope = 108y7 3-0
b =275

=3

66.

Draw the line y = 1.

The line intersects the graph at (b, 1) and (a, 1).
From the graph, we have 0 < b < 1 < a.

The result follows.

y =log, x

y=1
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67. [D]
LH.S.=logg+plogxand R.H.S.=3logx—3log2+2logx = Slogx—3log2 = 5logx+log2~>

1
So,p:Sandq:2_3=§.

68.
logx4 =log4x? +2
logx4 —log 4x% =2

69. [D]

Take logarithm on all numbers.

A. —375log 543 = —1025.5499
1
4321

1
C. 3491og 367 -1025.3687

B.

log 867 = 0.0006799

2
D. 4921log 3~ -1025.6115

The answer is D.

70. [D]

p =log2 and g =log3.
5
log§=10g10—10g2—10g3:l—p—q

71. [D]

I. X. Consider the case when x = 1 and y = z = 10. We have logx2 + log y? = log 7% but
x>+ y2 * z2.
II. V. logx®+logy? =logz?
2logx +2logy =2logz
logx +logy =logz
III. . logx? +1log y* = log 2>
logxzy2 =log 22

2.2 _ 2
Xy =z
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72.

fx+1)— f(x) =[log(2x +2) —log2x] — [(x + 1) — x]

REG-CP2B-2425-ASM-SET 1-MATH-MS END OF PAPER



