Resonance®

Educating for better tomorrow

ASSOCIATION OF MATHEMATICS TEACHERS OF INDIA

Screening Test — Bhaskara Contest

NMTC AT JUNIOR LEVEL - IX & X GRADES

Saturday, the 07 October 2023

Ques. 1 2 3 4 5 6 7 8 9 10 |11 | 12 |13 | 14 15
Ans. d b d b * c b Bonus b c d c b a
Ques. 16 | 17 | 18 19 | 20| 21 22 23 24 25 (26| 27 | 28| 29 30
Ans. Bonus | oo 0 19 4 8 114° 2 32 12184 | 36 | 1 5 7

HINTS & SOLUTION
SECTION-A

x3+6x2+ax +b=(x+c)

X3+ 6x?+ax +b=x3+3cx? + 3cx + c3
on compairing

3c=6 3cZ=a
c=2 a=12
(c)
atb+c=8+12+2=22
a+ b + cis divisible by 11.

A

7cm
9cm

7cm

40"
B 4cm D g4cm C

8cm

AD — a median

BD:DC:%:4cm

Using apollonius theorem:
2
ABZ + AC2 = Z{ADZ +(%j ]

81 + 49 = 2[AD? + 16]
130 = 2(AD? + 16)
130

AD? + 16 = - =65
AD? =65 - 16
AD?=49 = AD=7cm
So, In AADC

AC = AD
So, ZADC = 40°
then ZADB = 180 — 40 = 140°
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Given: x2+6x+1=0
x* +kx? +1
3x3 +kx? +3x

x4 + kx- + 1 = 6x3 + 2kx2 + 6x
x4—6x3+ (k—2k)x2—6x+1=0
x4 —6x3—kx2—-6x+1=0

—6x3—6x3—%x2—-kx2—6x+1=0 using x2+6x+1=0
—12x3—(k+ 1)x2—6x—-1=0 x4 +6x2+x2=0
122x3+(k+1)x2+6x—-1=0 x4=—6x3—x2
—72x>—-72x+ (k+1)x2+6x—1=0 X2+6x+1=0
xX°(k+1-72)-6x—1=0 12x3 = — 72x? — 72x

(k—=71)x>—-6x—-1=0
(k—71)x*=6x+1

(k—=71)x2=—x2
k-71=-1
k=70

x= 349 + ¥a2 + 336

x— 342 =349 +%

(x—§/5)~°’:(‘3’/4_9+§/%)3

x3— 42 - 3x Y42 (x—¥/42) = 49 + 36 + 34936 (Y49 + 36

xt—3x2 Y42 +3x(¥/42x42) = 127 + 3 (/2936 (x- /42
=127 + 3x¥49x36 —33/49x36x42

x3 —3x2342 +3x¥422 =127 + 3x¥49x36 - 126

x3 — 3x23/42 +3x Y1764 =127 + 3x Y1764 - 126

x3—-3x2 342 =1

x3—1=3x2%42

3_
1392
X

x—i =3§/E
X2

Using property

BC xCD =CR x QC
XXX=4x12

X2 =48

X = 448

Again:

AB x AD = AP x AQ
XX3X=yXx2y
3x2 = 2y?

3 x 48 = 22 PQ=y=472 =62
3x24=y2
y2=72=y= 72
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A is the midpoint of BAC
arc AB = arc AC
So AB = AC

So /BEA = Z/BCA =x
By chord CE
/EBC = ZEAC

A

In AABC
AB =AC =15cm
/ABC = ZACB = x

In AADC and AAEC
ZACD = ZACE
ZADC = ZACE

By AA similarity
ACDA ~ AECA

AC _AE

AD AC

15 AE 225
—_——— = —— =
10 15 10
AE=225m

o).
=)

AE

o~

— | =

1+°) _ 7
1+t 6

(L+t)i+t®—t)

(1+ t)

| =

=7
6

—

1+t% -t
t

6t —13t+6=0

=7
6
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10.

X—y2=4 |x2+y*=26

(x—y?)?=16
X2+ y*—2xy? =16
26 —2xy? =16
xy?=5
_ 5
Ty
y=1 y=-1
x=5 Xx=5
A 1
1 1

1 J
1 H

1/2

0

C 1 D 1 E

ar(ACDK) = 2 cm?
ar(BCEF) =2 cm?

In ACEF

D is the mid point of CE

By converse mid point then

DG = SEF
2
DG = 1 DG = 1
2 2
~ Bl = E 1J= 1
2 2
In AAKD Also, AACH & ADGH
by Pythagoras theorem AC = AH = cH
DG DH GH
(1)2 + (2)2 = AD2 _, 2 _ A _CH
1) DH GH
2
4 _ AH
V5 =AD 4_Ad
1 DH
= AH = —4‘/E,DH= %5
5 5
Similarly, ACDG
1 2
= (CG)2=(1)2 + (E]
=1+ 1
4
® |Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 PAGE
Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in SOL. NMTC_JUNIOR LEVEL

Educating for better tomorrow = =800 258 5555 | CIN: UB0302R12007PLC024029

CLASS-IX & X -07 OCTOBER 2023




cg=2
4
CG:E
2
CHzﬂ,GH: \/g
2x5 2x5
In AACH
AC=2,CH= , AH =

2.5

Areac || 25+6]2/5+6 ,[2/5+6 2 Y2J5+6 4
25 | 25 25 5\ 25 s

V5 V5

V5 V5

e

R

& for-fo e

o -7)

11. AB + Diameter
E
</
c
X \\
0’
A

B
D

ZACB = 90°

By chord AD

Let ZLACD = ZABD =x

So /DCB =90 — x

In AABE

Xx=20+56
X=76
So, /DCB=90-x=90-76=14
12. (d) 1250
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13.

14.

15.

17.

18.

19.

X2+ 4y =3x + 16

X2 = 3X, 4y =16 x2=16 4y = 3x
x2—-3x=0 y=4 x=4 y=3
X(x—=3)=0

x=0

x=3

Ordered pair three (0, 4), (3, 4), (4, 3)

(@a+b+ab+2)2+(@—-ab+2-b)?—2b%(1 +a?

[(@+2)+b(a+ 1) +[(a+2)—b(a+1)-2b%1+a?)
(@+2)2+b¥a+1)2+2@+2)(a+1b+(a+2)2+b%a+1)2-2b(a+ 1)(a+2)—2b%az+1)
2(a + 2)? + 2b%(a + 1)?>— 2a%b?— 2b?

2(a + b)2 + 2b%(a + 1)? — 2a2h?— 2b?

2(a + b)? + 2a2b? + 2b? + 4ab? — 2a2h?-2h?

2((a + 2)2+ 2ab?]

2(a + 2)? + 4ab?

(1x4)+(2x7)+(3x10)+(9x13) +...... 49 term
Ax@Ax3+N]2*x2x3+1)]+....... 49

49
Z n(3n+1)

n=1
49
z:3n2 +n
n=1
49 49
32 n? + Zn
n=1 n=1

3(n(n+l)(2n+l)]+(n(n+l)]
6 2

49x50x%x99 49x50
3 +
6 2
49 x 25 x 99 + 49 x 25
121275 + 1225

122500
Section B
Infinite
a2+b2+c2+d2 4l 2,2 2 2
1 > ya‘b“ced

a+b2+c2+d?=4

Product of two consecutive number cannot be a perfect sequare.

A SI2 S22 B
| =
: S—r
r_. A
P
r-.
-
D E c

Let PA=PB =PE =x
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20.

AB=BC=CD=DA=S
AASP =ABSP (By RHS)

SO,AS:BS:£:§
2 2

SP =SE - PE
=S-X

In AASP
AP2 = SP2 + AS?

2 — S 2 S
S

X2 =82 +x2—-28x + e

arf(ABCD) n 16
m+n=3+16=19

1y
4*1y =32. gy/* 3V =3.97

2x 3x Iy
oY = 254—7 3x/y _ 31+2[ yj
2_X:5+3_y £:l+2_2y

y X y y
2_X:M X=y+2-2y

y X

2x? = 5xy + 3y? SX=2-y=>xX+y=2

2x% = 5x(2 — x) + 3(2 —x)?

2x2 = 10x — 5x2 + 3(4 + x? — 4x)
2x2=10x —5x2 + 12 + 3x2 — 12x
0=-4x2-2x+ 12
4x2+2x—-12=0
2x2+x—-6=0
2X2+4x—-3x—-6=0
2X(x+2)-3(x+2)=0
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21.

x+2)(2x-3)=0
X==2

y=2-Xx

y=4

X =3/2
y=2-x=2-3/2
y=1/2

3

Sum of roots of the simultaneous = -2 + 4 + > + %

=2+2=4

2J3+J5—J13+JZ§

2J3+J5—412+1+4XJ§

2J3+J5—J@J§f+a

P +2x243

235 Vg3 11
2J3—FV@J§}TII::E§

2y3+|[V3-1f
2y3+y4/3-1

N
w
+
|
=

N

&lal

8+
16+8J§

i

(20 +[243] +2x2x2/3

-

2
P+&@f
2

24243

J2
\/E+2\/g=\/5+1’g+4=\/5+\/€=\/5+\/6

So,a=2,b=6
a+bh=2+6=8
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22.

23.

In AACD
AD =AC

So, ZCAD = 38°

In AACD

ZADC =180 — (38 + 38)

=180-76
=104

So, ZABC + ZADC = 180
ZABC + 104 = 180
ZABC =180 - 104

ZABC = 76°
In AABC
AB =AC

/ACB = Z/ABC =76°
So, In cyclic quadriteral ABCD

X=76+38
x=114°

2b

a c
+

b+c

a

b+c

a+b+c

+1+

a+b
a+b+c
+ _

a+b c+a

€ Lq-= 2b
c+a
2(a+b+c)

+2

b+c
1 1
+

a+b

c+a
2

b+c

So L

a+b a+c

1 1

in A.P.

"b+c a+c’ a+b

1
b+c

Let

b+c=1

2@+b+c)=1

a+b+c=

:1,

13

12

1
a= —
12

1

[N

O N N
H
|\>|'—‘

e
N

[EEN
N
[EEN
N

49

a’+c? _ 144 144 _50 _,

b2

25 %

144
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24. Given:
Jab =8
ab = 64 3D 17 a+b=34
(a—b)2=(a+b)2-4ab
= (34)2 — 4(64)
=1156 — 256
(a —b)2 =900
a—b =30, a-b=-30
a+b=34 a+bh=34
2a =64 2a=4
a=32 a=2
b=2 b =32 (Answer number — 32)
25. Let two digit number ab
a—>1,3,5,7
b—->1,3,57
ifa=1thenb=3,5,7 total no. = 3
a=3thenb=1,57 total no. = 3
a=5thenb=1,3,7 total no. =3
a=7thenb=1,3,5 total no. =3
total number=3+3+3+3=12
26.  (s32-3Y%) 0232 + Y16 - 232
Let Y2 =x=>x3=2
[5x2—~§J(10x-kxﬁ
X
50x3 + 5x6 — 30 — 3x3
50(2) + 5(4)-30-3x 2
100 +20-30-6
120 -36 = 84
27. W_ooq, Y2 oy & =3
X+y y+2z Z+X
X+y _1 y+z _ 1 z+x _ 1
Xy "yz 2 3
1 1 1 1 1 1 1 1
_+_:]_,—+_:_,_+_:_
X y y z 2 X Z 3
2 1+1+1 =1+ l + 1
X y z 2 3
1 1 1 11 .
—+ -+ == ... (i)
X y z 12
1 1 1 11 1 1 1 11
4+ 4+ === Z+ 4+ ===
X y z 12 X y z 1
1 11 1 1 11
1+ = = —/— —+ - = =
Z 12 X Z 12
1_1 1_1 1
z 12 X 12 2
1_-1 1_11-6
Z 12 X 12
1 5 o 12
z=-12 - = — similarly y = —
<" 1 ( yy== )
15
X=—
5
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28.

29.

30.

15x -7y -z

15 x E—7>< 2—(—12)
5 7

36-12+12

36

X+3<4+2x 5x -3 <4x-1
3-4<2x-X X<2

-1<x

-1<x<2

Only one natural number between —1 and 2 is 1.
Sosum=1

Given:

ar*—a=>52

a(r*—1)=52

a(r—1)(r>+r+1)=52 ... (i)
Ti+T2+T3=26

a+ar+ar2=26

a(l+r+r3)=26 ....... (i)

equation (i) + (i

= 2 =2

26
r—1=2
r=3
So, a(13) =26
a=2

2024
Value of 1224 4 azw

o023 a

ar2023 ‘a
ar2022
r+a
3+2=5
Letbase of A=x—-4
Altitude = x
Area = 96

%XX(X—4)=96

X2 —4x =192
X2—4x—-192=0
x-16)(x+12)=0

x=16 x = — 12 (rejected)
XxX—4=12

Base _ 12 _ 3 _p

Height 16 4 ¢
p+q=3+4=7
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