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| PAPER-1 |

|PART-1 : PHYSICS SOLUTION |
SECTION-I Now,
1. Ans. (A,B,0)
hz pomy _m [y
Sol. Q=24—m}\,2: Kg + K¢ gB gB Vm
where & is the kinetic energy m
From conservation of linear momentum T E
| |5c =l ISB |=P Hence, A and B are connected ans.
p2 p? p? 3. Ans. (A,0)
K=—— . Q= v . Ans.
om 97 2xiam T 2xam 4. Ans. (B,D)
h* =P_2 L +i Sol. Pgh:S[lﬁLlJ
24m}?> 2 (12m  4m hooh
2 2
h = p? 1+3 =P_ pgh:S[l_{_lj
12ma2 12m) 3m r o
h? x3m h S
P? = P=— R=—"—
= omeE 2 ogh
h ) 5. Ans. (B,D)
= P = 2L = de Broglie wavelength 1 1
_ _ — 2 R 2 = 2 R_ 2
B, [P, | Sol. KE. cho( +a) +2m(o( a)
h? 1
Mass defect, Am = % = DAmZ = Emcoz(ZR2 +2a)?
h? = mo?(R? + a?)
My =20m+ o s AmcE 6. Ans. (C,D)
2. Ans. (A, B) dA L
Sol. —=—
1 dt 2m
Sol. qV =§mV2 KE. - GMm
' 2r
V= ﬂ U - _GMm
m ! T
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Sol.

Sol.

Sol.

10.

Sol. ¥y

Pitch
Number of division

Least count =

_ 0.5
" 50
=0.01 mm
Zero correction = | (50 — 46) x L.C|
=0.04 mm
Ans. (B)
For maxima

niAD
a4
_ nx600x107 x1
- 2x107
=nXx3x10™*
Forn=14
y=1.2X10%m=1.2 mm
Ans. (C)
For minima

2n+1) AD

T2 d

_ 2n+1 y 600x107° x2
2 1.5x107®

=@2n+1)x4x10*
y=12mmforn=1
Ans. (A)

_5D
T d

y

[D=1m, d = 2mm]

Putting the values we get options 'A' as

answer

[D=2m,d=1.5mm

11.
12.
13.

Sol.

Sol.

Sol.

Ans. (D)
Ans. (A)
Ans. (D)

ot
Charge flow till time t = q = Cqu(l —-e RCJ
Charge on left plate of C, = q, + q=Q

Force between both plates of

(a, +a)(a, —q)
2A g,

02: F=

polata)(a-9) qf-q
2cd 2cd
Energy stored in capacitor

2
U=L
2C

For question no. 1

CE Hen2)  CE
t=RC and 4=~ 1-e ==, and

CE
=7
For question no. 2

_4RC

T=

e-zmz ) @

2CE
3 and q ZT(I_

for question no. 3
4RC
T=
3

SECTION-III
Ans. 2
2T

Wat ivalent = 2+—
ater equivalen 100

Q2=J}mg=j[2+{%%de

For water
Q, =6(1) (100-0)

Q_,

Q,

Ans. 3

20 40
MNVW

1,=0.5A
- 1V

S
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i,=05A

When; S, is closed,;
di
m 41+4=0

2di ) _
- a—4lo+4—0

d

Sol. %mu2 =mgx8

lmu2 =mgh + 1 x 8mv”
2 2

vZ =u?2-2gh

v =./16g — 2gh ....(i1)

Now;

= J16g-2gh x0.2=0.2¢g
= 16g — 2gh = g?
—16-2h=g=h=3m

di .
—2—t +4%x05+4=0 [.1i,=-0.5A]

4. Ans. 3

Sol.

- PQ=PI=d?2

6
PQ=—
= PQ 5
= PQ =3m
5. Ans.5
0.6mm
Sol. g
¢' 2cm
0.6x5

- stress _ pN 4x10"

strain z 0.6x107°
¢ 2x1072

_ 06x5 2x1072
T 4x107* 7 0.6x107

n=2.5%10°Pa
Lox=2.5

2x=5
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IPART-2 : CHEMISTRY

SOLUTION |

N W =

Sol.

Sol.

© X IO

10.

SECTION-I
Ans. (A,C)
Ans. (B,C)
Ans. (A, B, O)
Li,
[ |
2s 2s
cst
1s 1s
cyls

GZs (@ @) M.O. is vacant in ground state

Ans. (A,B,C,D)

Cu + I —> Cu,Il + 1,

Cu" + CN- — CuCN{ + (CN),
Cu" + SCN- —— CuSCN{ + (SCN),
Cu' + 8,07 — Cu,S,0.4 + S,0%
Ans.(A,B,D)

O I 0)
CN\ | /CN | /O
/Mn /Cr\
oN” L oN] a’  a
Paramagnetic Diamagnetic
Angle — 180° Angle ~ 109°

Oxidation State =+5 Oxidation State = +6

Ans. (C,D)
Ans. (A,B,C,D)
Ans. (B)

Ans. (D)

Ans. (D)

Solution for Q. No. 8, 9 and 10
# 100 ml, 0.2M 200 ml, 0.1 M

HA + NaOH —- NaA + H,O

20 mmole 20 mmole

— — 20 mmole
20 1

%~ 300 15

pH =17+ %[5—log15] =7+%[5—O.7—0.48]

Diamagnetic
Angle ~ 90°
Oxidation State = +5
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# 100 ml, 0.2M 100 ml, 0.1 M
HA + NaOH — NaA + H,0
20 mmole 10 mmole

— — 10 mmole
10
H=5+1log —=5
p og 10
# HA + HCl1
20 oM, 20 _o1m
200 200

= [H]=01M= pH=1

# HA + BOH —» BA- + H,O

0.1M 0.1M
— — 0.1M
1
pH=7 + E [PK, — pK|]
1
pH=7 + 5[5—6]=6.5
# HCI + BOH — BCI + H,0
0.1M 0.1M
— — 0.1M
1 1
pH=7 + 5[6+10g0.1]=7—§><5=4.5
11. Ans.(CO)
12. Ans.(B)
13. Ans.(A)

SECTION-III
1. Ans.(75) OMR ANS (3)

K = e 9] _ g
E, _E,-30

a

=5 3
— 3E, = 5E_—150
E, = 75 kd/mole

2. Ans.(6)
Sol. ALCIl, Be,Cl, 1,Cl, B,H, Na,[Pt,Cl], (BeH,)_
3. Ans.(1)

Sol. IE, order
Li>Ne>0>F>N>B>C>Be
n=1
4. Ans.(6)
Sol. conc. H,SO,, conc. HNO,, Cl, water, K ,Cr,0./H*, KMnO /H*, A with PbO/H*
5. Ans.(1)
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IPART-3 : MATHEMATICS

SOLUTION |

1.

Sol.

Sol.

Sol.

Sol.

SECTION-I
Ans. (B,C)

[2A3] =212 = |A|?=2% = |A| =8

= (@+p)(a-p) =8
(a+PB)P?=4 &a—-p=2

= oa+pf=x2anda-pf=2

= a=2,=0o0ra=0,p=-2

Ans. (A,B,D)

€ B m g 10 5n 8 2
R 2" R 6 R 3
- AAZI_E,B:B:@,C:E_E

2 3 2 12 2 4
Area of AABC

= %Rz sino +1R2 sin 3 +%R2 siny

121, 1,08 s66+)

n? 2 2
Ans. (A,B,C)

f() 1s periodic with period 20.

T

60

(A) 6Jgjf(t)dt = [ f(t)dt =31

0

®) [ ftdt=3]f(t)dt =3I
C) ~ f®=fx+20)
=~ f(0) = £(20)
- f'(x) =0 has atleast one root in (0,20)
Ans. (A,C)
a=x+2+1y)x—1y + 21)
=x+2)x+y(y—2)+i@2x -2y +4)
a is perely real

Sol.

Sol.

X—y+2=0 &-1<x>+y?+2x—-2y<2
= 1<@x+1)2-(y-1)2<4

2] = 0A =244 =6

lz] . =0B=+2+1=+/3
Ans. (B,D)
2 2 2
a+[3_:((x+[3) —20,[3:3 -2b
a a a

quadratic whose roots are

a>-2b , a’-2b
& s

o p

2 2 2
[a 2bj _a(a 2bJ+b=0
X X

= bx?—a(a?-2b)x +(a2—-2b)2=0
compare with bx> —4x +4 =0
= a2 — 2b = +2 & a(a® — 2b) = 4

a=2&b=1
a=-2&b=3
Ans. (B,C,D)

y = mx — 6 + 4m is tangent to y? = 4ax

a
= —6+4m=—
m

m,
9 _
= 4m*-6m-a=0 m,
1 1 3 6
—t—=-- = —=-7 = a=4
m, m, 2 -a 2
m, =2
(B) 2m”>-3m-2=0 1
m, =——

(D) Slope of normal at one end of focal
chord is equal to slope of tangent at

other end.
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7. Ans. (B,D)

-
Sol. |— | =|—
° [dx2 dx

2
dy_,dy
dx> dx

= fX)=e+1&gx)=3—-e*

=

m2
Area = J. (e*+1-(3-e™))dx

0

=(e*—e™ - 2x)|g112 = (% - £n4)

Solution for Q. No. 8, 9 and 10
I f(x) = x*/nx
f'(x) = x + 2x /nx

A+t
_—
1

e 2 min
(II) f(x) = e?/nx strictly increasing
v X >0
(IIT) h(x) = sin(/nx) + cos(/nx)

cos(/nx) — sin(/nx)

h'(x) =
X
+++++++++ ——— 4+
e—n/4 e—l/z e—1/3 e1/2 err/4 e57r/4 eZn

max min

IV) px) = x? — 3e) e™ = x(x?— 3e)
p'® = (3x* - 3e)

——— +++
(') él/Z

8. Ans. (O)

9. Ans. (B)

10. Ans. (D)

Solution for Q. No. 11, 12 and 13

II)

-1<x<0
0<x<«1

12.
13.

1.

Ans (B)
Ans (D)
Ans (A)
SECTION-III

Ans. 9

Sol. Let Dis (b + 1, 21 + 2, 3% — 3)

2.

A

B(3,3-9) D C

BD.G+2j+3k)=0=a=-1
D is mid point of BC

C iS (_35 _3’ _3)
Ans. 4
Sol. Locusof (u—1,u+3)isy—x=4
. rA [ A
centre 1s always | = 2| & r=—=
Y (2’2) V2

3.

If points are concyclic, then line y — x = 4
must be chord/tangent of circle

N2 N2 -

Ans. 2
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Sol.

AS, +AS,=2a=10
AS, - AS, =2A=6

AS,=8 & AS =2 &S,S, =68

) 17
for ellipse 2ae, = 2J17 = e, =g

17
for hyperbola 2Ae, = 2J17 = e, :%

Sol.

12 =
= [p] [bac]|-0
—~12
= bl =25
bl=5
Ans. 6
(1) 2 3
Red balls  20%  40%  40%
Black balls 25% 45% 30%
15 40
35100
P=15 40 20 45
35100 35 100

g
Il
Il
ot
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