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Ans.

Sol.

Ans.

Sol.

MATHEMATICS

Set A contains 5 elements a;, a, a3, as, as with mean & variance 5 & 12 respectively. Set B
contains 5 elements by, by, bs, bs, bs with mean 8 & variance 20. A set C is made of elements
a—3,1€{1,2,3,4,5}and b; + 2,1 € {1, 2, 3, 4, 5}. Find sum of mean & variance of elements
of set C.

1) 38 (2) 40 (3) 42 4) 36
@
Ya; =25 >b; = 40
2 2
Zii _@y=12 2 _(hyr=20
Ya’=185 b = 420
5= 10+50 —6
10
, Xc’ 5 Y(a; —3)> + (b, +2)° 5
of=0 (657 =24 i —(®
10 10
Ya,> +3b,* —63a, +4Zb, 65 3
= —(6)
10
:185+420—130+160+65__«D2:32

.. Mean + Variance = 38

How many truth value of statement.(p v q) A (p v 1) =(q Vv 1) is true
(L5 (27 (3)6 4)8
(2)

—
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3. Let f(x) = [x*— x] + |- x + [x]] is
(1) continuous at x =0 (2) continuous at x = 1
(3) differentiable at x =0 (4) None of these
Ans. (2)
Sol. f(0)=0
f(0*) = }ligg[hz —h] +|-h + [h]|
=-1+40
=-1#1(0)
.. discontinuous at x =0
f(1)=0+0
f(1") = %igg[(l +h)> —(1+h)+|—=(1+h)+[1+h]|

= lin%[h+h2]+|—1—h+1|

=0+0=0
f(1") = lin%[(l—h)2 —(1-h)] +|=(1-h) + [1 - h]|

= lin%[—h+h2]+|h—1|

=-1+(1)=0
x=7Y
4. The number of integral values of x satisfying the inequation log(X+ Z] (2)( ~ 3} 201is
2
5 ()6 (3)7 438
Ans. (2)

Sol. Case—I:x+% >1:>x>—§ ..... 6)

2
(’“7) 21:{"_7 +1j (’“7 -1jzo
2x -3 2x -3 2x -3
(3x —10)
(2x—-3)?

Gx-10)x+4) _,
(2x —3)?

3 310
xel|4>|ul2,=
<35

After intersection with (i) = x € —é, g U E’ &
22 2 3

(—x—4)=0
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Case—II:0<x+z<1:>—z <x<—E ..... (1)
2 2 2
x-7Y 10
0< <l=xe (0,4 u|—,© |-{7}
2x -3 3

After intersection with (ii) = x € ¢

. (Case-1) U (Case-II) > x € —2, 3 v E’ 10
22 23

.. Number of integral values = 6

5 Letaj, a;....... ajoo be anAP whose first term is 2 and mean is 200. If b; = i(a; — i), then mean of
b1, bz ....... b100 1S
(1) 10050 (2)10049.5
(3)20099 (4) 20049.5
Ans. (2)
Sol. 200 fta T +a,
100
200= 2L (2x2+(100-1)d)
2 100
396 =99d :>d=£6=4
99
100
Required mean = ——> i(a, —i)

i=1

100

i(2+(i-1)d-1)

1005
:L{(z_d)monol+(d_1)100><101><201}
100
= E{2—d+(d—1)67}
101} 66x 220 65 =ﬂ{199} =10049.5
2 99 2
21 21 17 17
6. If a and b are roots of quadratic equation x> — 7x — 1 = 0 then the value of a +b19 +219 b is
a +

equal to

(1) 51 (2) 34 (3) 68 (4) 45
Ans. (1)
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a"” (az + alzJ +b" (bz + blzj
Sol.

a19 + b19

cal-T7a-1=0

a—1=7a
1

a——=7
a

1
a“+ — =51
a2

19 19
51a19+5119b _ s
a +b

7. Number of solution of equation 3c0s*0 — 4 cos?0 —sin®0 + 1=0, 0 ¢ [0, 27] is
(5 (2)6 (3)7 4)8
Ans. (1)
Sol. putcos®®=t
3 —4t—(1-tP+1=0
= 3 —d+t-1-3t(t—1)+1=0
= t-t=0

Case-I cos’0 =0

70 ¢ {E,?)—n}
2 2

Case-II cos™0 = 0
q I {0, m, 21}
Case-III cos’0 = - 1
Rejected
.. No of solution = 5
8. 5 boys with allotted roll numbers and seat numbers are seated in such a way that no one sits on the

allotted seat. Find number of such seating arrangement.

(18 2)9 (3) 45 (4) 44
Ans. (4)
Sol. D(S):sz(i_lﬁ_ij
213141 5!
=60-20+5-1
= 44
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9. Ifx+y+3=17,x,y,z € whole number Find number of solutions.
(1) 145 (2) 154 3) 171 (4) 181
Ans. )

Sol.  Number of solution = 7"~ VC;_ )
="C, =19x9=171

108 107

10, LetS=109+ ==+ +...+ <z , then find the value of (165 - 257, then S is equal to

Ans. (2175)

Sol. S:109+@+ﬂ !
5 52

5 109 108 1
- + .

4 16
11. Let the image of point (8,2, = 4) about the plane2x —y = 3z=12 is (o, B, y). Then o + B + v is
()8 (2) 10 (3) 12 4) 14
Ans. (2)
x-8 y-2 _z+4 =_2(16—2+12—12j
2 -1 -3 14
> a=4pf=4andy=2
12. In the expansion of (x + 2)9 the mean of coefficient of x, xz, x3, ....... X is
3° 3° 3 3
(1 10 () 10 3) = “4) —
Ans. 4)
Sol.  Tui="C 2" x'

9
mean = %z ’c.2™"

r=0

9 9
= Lofiel) 22
10 2) 10

S:545 - (1 1

Sol.
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13. Let M = [aj]ax, 0 <1, ] <2 where a; € {0, 1, 2} and A be the event such that M is invertible then
P(A) is

49 50 47 46
H2 ) 3) 2L 4 22
T @5 T @5
Ans. (2)
b
Sol. |M|:‘a ‘:ad—bcio
c d

Ifad=0=bc=0 = 25
ad=1=bc=1=>1
ad=2=bc=2=4
ad=4=bc=4=1
31 50
.. required probability =1 - — = —
a P Y 81 81

In2

14.  Integrate .[ e’ (ln(eX +1+e™ )) dx equal to

2 2
() In ( )”3 + ;{_ ) ln(—)uz —%
5+1 5+1
) N
(2+J§f 5 (2+J§f NG
(3) In T (4) In B T =
\/§+1 2 \/§+1 2
2 2
Ans. 4)
Sol. Lete*=

2
jma+d1+€)dt
1/2

27 t 2
=tln(t+V/1+t%)] - [1+ jdt

12 1'Lt+ 1+t W+t

1. (1+5) &t
=2In(2++/5)= =In - dt

2 ( 2 j 1./[2 1+t2

N

:2mQ+\E)-lm{““Ej— dt

2 2 512

CRAE
= HW Y
2
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15. A rectangle is formed by the line (x — 5) (y — 2) = 0 along with co-ordinate axes. Let two points

A & B move along co-ordinate axes starting at origin. At any time position of A & B are
(a, 0) & (0, B), 0 < < 5, 0 < B < 2. The locus of mid-point of line segment AB such that it

divides area of rectangle in 4 : 1 ration

(1) straight line (2) ellipse
(3) parabola (4) hyperbola
Ans. @)

sol. h=%g&K=P
2 2

A(a, 0)

5
—oapf=10
5 B

(2h) (2k) = 4

s locusis xy =1
16. Letf'(x).(x log x) + f(x) log x + f(x) > 1 such that f(2) = %, f(4) = i and
S1:f(x)<1 Vxel2,4]

S2:f(x)£% Vxel24]

(1) Only S1 is true (2) Only S2 is true
(3) Both S; & S; are True (4) Both S1 and S2 are false
Ans. (3)
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Sol. f'(X)x/nx+f(X)/mx+f(x)>1
d
— x/nxf(x))>1
dx

g(x) =x /n x f(x)

g2)<g(x)<g4) = 2(/n?2) % <x /nxf(x)<4(/n4) i

Mm2<x/mxf(x)</n4

/m2 <f(x) < /m4

x/nx ~ x/nx

x/nxe[2/n2,4(n4]

/m4
2/n2
f(x) > /n?2 _ l
4/m4 8
17.  Find area enclosed by x* + (y —2)* <4 and 2y < x

16 16
16 16
3) (7’54‘?) 4) (47{2—;)

Ans. (1)

= fx)<

Sol.
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18. If X + y - 1, then minimum value of n, where n € N such that eccentricity of conic is a
1+n 3+n

rational number is

()5 2)2 3)3 4) 4
Ans. (1)
Sol. e*=1- 1+n= 2

3+n n+3

=>ne{S5.... }
19. The number of rational terms in (31/2 + 51/4)680 is

(1) 171 (2) 181 (3) 191 4) 151
Ans. (1)

SOl. Tr+1 — 680Cr(31/2)68(kr(51/4)r
= 680C, 3340*5 54

n1ef0,4,8.... 680}
20.  Let A be a square matrix of order 2 such that |[A*—A| =47and A = oA + L. then sum of all possible

real values of o is

Ans. (1.50)
Sol. A'=0A+1
=A=0A'+1

=>A=a(cA+I)+1
(1-0HA=(1+a)

oa=—1 az-1
A+A=1 Az
—a
|All-AT = 4
|Al|laA'| = 4
|A| = +2
o . 2
l-a
¢ a2
(1-o)?

.. required sum =2 + % -1

3




?E“/CINE

INSTITUTE

S ATY A M Unleashing Potential
CHAKRAVORTY

(Classroom) «==>
selected for

(/" ASIAN PACIFIC MATHEMATICS
OLYMPIAD (APMO) 2023

le/ IMOTC 2023 Camp (Conducted by HBCSE)
. BRONZE MEDAL IN INOI

J (Indian National Olympiad in Informatics 2023)

duccess Oelivered to the Oeserving

S A N

RELIABLE INSTITUTE : A-10, Road No.1, IPIA, Kota-324005 (Rajasthan), India
Tel. : 0744-3535544, 2665544 | Website : www.reliablekota.com | E-mail : info@reliablekota.com
f reliablekota @ reliablekota @ reliableinstitutekota @ reliable_kota @ reliablekota






