Physics Solution Paper - 01
SECTION - 1
Single Correct Choice Type

1.(a)

2. (a)

3.(c)

4.(c)

5.(c)

1sin60°=p,sin35° ; 1sin60° = p,, sin47°
M, Sin45°=p sing ;

K, SIN47°=p sin35°

sin45°

sin47°

xsin35=sin0=0<35

mg

Tcos45°=mg, ; T, =Tsin45°,

T,=mg.

From given curve,

Melting point for A = 60°C

and melting point for B = 20°c

Time taken by A for fusion = (6 - 2) = 4 minute

Time taken by B for fusion = (6.5-4) = 2.5 minute
Hy, 6x4x60 8

Then 1 "= 6x25x60 5

When loop is entering in the field, magnetic flux (i.e.

x) linked with the loop increases so induced emfin it

e=BVI=0.6x102x5x102 =3x10*v (Negative)

When loop completely entered in the field (after 5 sec)

flux linked with the loop remains constant so

e=0.

After 15 sec, loop begins to exit out, linked magnetic

flux decreases so induced emf ¢ — 3104y (Positive).

ma

45°
a= g’ geff :g\/E

equlib mg

So geometry is like

mkankers Point

6.(d)

7. (b)

8.(a)
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mg+/2
mo?/
Tcos45° = in AEO _
= N Tsin45 mg\/f
2
1=m(o€:>(02=2_g oo z_g
2mg 4 4
\% 2V
—=V(1-eC 5 — =¢gtRC (D)
3 3
2V \Y
X _ _ a-(t+T)RC 2 o t+T)RC
3 V(1l-e ) —> 3 -¢ (2
dividing equation (2) by (1)
gives T=RCIn2
Since, T2 = kr®
Differentiating the above equation
r T 27

Passage - 9 to 11
(d,c,b)
- So11 1
or concave mirror =+ — o =g
i1 1 s, 2 1
v 8 12 24 24 24

v=-24
It has to double its volume to shift by 6 cm forward.

, G < £

2 Cm
Py, Vo, T,) = (P, 2V,)
Vs _ P2V,
T, T

0

Q=nC,AT (isobaricP_ =P )

= (T=2T,)

_FRV T,.C, _5PVo p _5PVy

TR 2R 2




Passage 12 to 16
12-14 (c,a,b)

Velocity of efflux for two holes,

H
vy = 29X3=\/9_H , Vv, =4/2gH

Thruston tank, F=F, +F, = pAv?+ 2pAv,” = 5pAgH
Mass of liquids in tank =m, + m, =3pA H
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18.(a,c) Accordingto Wien's law,

A, T =cCOnstant or = constt.
So, if T is doubled, v, is also doubled.
Further, according to Stefan's law.

EoT?
When T is doubled, E increases by a factor of 16.

5A 19.(a,b,d) ano =2nr + 2Vt
. acceleration of tank = mg Vit
. Correct option is (B) I=hTg @®
Passage 15 to 16
15.(a) According to the given problem
AQ=Q +Q, +Q, +Q, =5960 — 5585 — 2980 + 3645
AQ =9605-8565=1040J v v v v
oV
AW =W, +W, +W, +W, =2200-825-1100+W, = 275+ W, Q=Bpr?
and as for cyclic process " " V) v
Ue=U,, ) AU =U.-U, =0 ) _ emf .. E = BTEZFE:BTEZ(R)_FJ'T[:
So from first law of thermodynamics, i.e.,
AQ =AU + AW, we have ( th
. 2BV | To—— (b)
1040 =(275+W,)+0, i.e. W, =765 T
16.(a) As efficiency of a cycle is defined as Vit
"= Network AW AQ omf 2Bv(r0 _nj BY
Inputheat (Q,+Q,) (Q,+Q,) I = o = k-2n(r0—\:j = o (d)
_1040 _ 0.1082=10.82% 20 ; ;
9605 : .(a,d) If ray corresponding tor, ... pass then all r, will pass

Multichice Answer
17. (ac,d)
The pressure at any pointcan never different values.
Hence (A) & (D) are not possible. (Calculate the
pressure at points A & D from both their left and right)

A
In case of insufficient length of capillary tube the shape

of meniscus is as below. 21.

Capiliary

(Stationary fiuid)
mkankers Point

through prism.

whenr ismini.e, =i=0=r, =60°

A‘ 90°

r2max

255in 60° = sin 90°.

V3

p=2x7=\/§ for all MS\@ ray will pass out.

Matrix Match
(a-g), (b-p), (c-s), (d-1)
g, =2x8=16
W, =F xd

— "'m (plate)
(Now work is done against the force between the plates
and F is constant since charge will take time to change
its value)
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Where o and B are shown in clearly in figure.

q2
=—1-d=641.
2A¢, B
2 1 2
c =q—=i=128\]. (Hereq=g,andC=1)
2C 2x1 % >>p
W, + W, =AU, + heat :
U, =—cvi=1tuixgr =32 A
2 2
a
Un =tovi=luixg? =32 o 5 3
2 2 sina=sinf=—4t-—=—
a? o
12832 = heat r’+=
heat = 96J 4
Subjective Type ol 6 -
B=—0 _x—=9x10" Tesla
22, (0125) : S0, == 4nx(4em) 5
23.  (0005) _ _ _ The magnetic field at P is vector sum of magnetic field
Perpendicular diatance of P from each side of loop is, at P due to all 4 wires. Due to AB and CD we have

O

2z shown the situation in adjacent figure.
F=,[x?+— = 4cm.
g
i
]
i

Resultant magnetic fieldat P is;
| B, =4Bcos0 =2.7x10* Tesla =0.27mT
B= M—"(sin o+sinp)

" Anr = 0.054x5mT
So, K=5

Due to AB, magnetic field at P is given by

mkankers Point
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CHEMISTRY DEHLI * 09 16-11-09
DETAILED SOLUTION
Single Choice Question S0l.28 @ Ni..O "
ol. i Ni
Sol.24 (d) o NG
2
_oH Ni* — (0.9-x)
N - /N i
O\ N Ho” TN\ By using charge balance
NH,0H . =4x+2(09-x)=2
I 1l = 2x=0.2
syn and anti-ketoximes
=x=01
NHCOCH,CH,
heat 0.1
conc. H,S0, + % of Ni** = O—'gxlOO% =11.11%
(Beckmann 11 (from 1) '
rearrangement) (nlanti C¢Hy,
— group migrates)
NHCOCH,CH, CgH,NH,+ HOOCCH,CH, g
Hy,  (fomi
1V (from IT) 5 B
(In 11 anti CHyCH, CeH;COOH+H,NCH,CH, Sol.29 (c) *\
— group migrates) {from IV) ‘\\
Sol.25 (d)
Sol. 26 (b) The molar conductivity of the dissociated form of A
crotonic acid is
A, (HC)=A_(HCl)+ A, (NaC)- A, (NaCl)
— (426 +83-126)Q* cm? mol ™ A, 1B =AsBy=AB, =AB,
4 4 4
_ -1 2 -1
=383Q~ cm“mol - Sol. 30(c)
The molar conductivity of HCI,
C Sol. 31 (d)
k  3.83x107°Q "cm”
A, (HC)=—= 1000
m(HC) c 0.00L x Sol..32 (b)
Sol.33 (d)
=38.3Q ' cm*mol™* Sol.34 (c) As,S,+(NH,),S, — AsS}
The degree of dissociation, S0l.35 (b)
-1 2 -1
= iGN~ a0 Tammer ) = o
m Sol.37 (a)
2 -3 2 Sol.38
K - Co’ _(A07°)O.D* _1 11,10 ®)
l1-a 1-0.1 Sol.39 (c)
Sol.27 (d) 100 =P} (0.5) +P2(0.5) (i)
0
02— Py x0.5
100
20
=P =05 40torr and PJ =160torr

mkankers Point
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One or More than One Correct Choice Type Sol.41 (ac,d)
Sol.42 (d)

S0l.40 (abd \/\1‘4 ry Sol. 43. (a, b, d)
e B Match the Column

Sol.44 A-ps;B-p,q.r.s; C-p,r; D-p,a,s
D

Ri Subjective Type
ing
Expansion : (ﬁ Sol.45 (6)

Cor )] (@) Sol.46 (20)
x=12,y=8

m X+y=20
1, 2-hydride ®
—_—>
shift

@

mkankers Point °
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MATHEMATICS DEHLI * 09 16-11-09
DETAILEDSOLUTION

Single Correct Choice Type Sol.51(c) Solvingy = 7x + 5 and the circle x* +y? =1
Sol.47(d)Put e*=t = tvaries from 7/6 to n/3

(Using King)

n/3 n/3 A(—E,Ej and B(_ﬂ,_gj
I= [sin"tdt o 1= [ cos’tdt 55 5 5

n/6 n/6

b b 4 3

ZIZE = IZE Ans. mOA=—§; mos=z

Sol48(d) T, =1+2+2* +..+2"*

s -1
Hence £LAOD =90°= ZACB=—=tan (1
(GP. witha=1landr=2) 4 @

- (2n _1) Sol.52(b) 1. Circel on (1, 3) and (3, 1) asdiameter
y-1 y-3 -1 .

0 Il. =——F=m ——=—— eliminatem, to get (b)
Hence sum= (2" 1) = x-3 x-1 m

n=1

b c
=[(2+22+23+""+2n)_n] SO|_53(C)3<0;—;<0 = b<0;;<0:>c>0
_ 2(2n _1)_ n=2"_92_q Now b — ¢ = (-ve) — (+ ve) must be negative
bc = (=) (+ ve) must be negative

= 2" 4 (0)n% +(-1)n +(-2) ab? = (=) (+ ve) must be negative

HenceR=1;S=0;T=-1;U=-2 C-a=(¥) - (=) must be positive

R+S+T+U=-2Ans. 2 0 ) 2
S0l.49(b)m>0; 13x + 11y =700 e Sol.54(d) De ‘1|dx=£(1‘e )d“!(e ~1) dx
mx—-y=1 (2
muttiplying eq. (2) by 11) =x—e |, +e* —x |
11mx-11ly=11 (3
add (1) and (3) _ i1+ i4e? 2 12?46t —3 Ans,
e
(13+11m)x=711=3.3.79 = X 33.79
= =3.3. = =
13+11m log, 27 log, X
_ Sol.55(c) (1095 9+ log, 4) — -+ === log, x
Hence m = 6 (for x to be integer) 09,4
. X=9andy=53
23—1Ix —llxx—1
Sol.50(c) 2¥ =3* —1 = yin2=n(3 -1) T T 500X = 5 =00 X=X =0 Ans
mpdy 33 _ 3 Sol.56(d) Let S=1?+3%+5% +...+(99)°
dx 31 1-3
and  x=2°+47+6%+...+(100)’
Iimd—yzﬁ-lim =log,3 Ans.

. (x=8)=(2-17)+(4°-3")+....+(100* - 99°)

=(1+2)+(3+4)+....+(99+100)
=1+2+3+4+...+99+100=5050
- X=5+5050 Ans

x>0 dx N2 x-»»]1-37%
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1
Sol.57(d) Note that 1/x is a cyclic function i.e. U X

. Wwe substitute 1/x we get

f[1j+f(x)=1
X

X

1
Hence X =;:> x2 =1 givesdomain {-1, 1}

Sol.58(d) Family of circle
(x=02+(y-2?+A(y-2)=0
Passing through (6, 0)
=>A1=20

. circleis x* +y®+16y-36=0
= centre (0, -8)

Assertion & Reason Type
Sol.59(a) Equation of director’s circle is

(x-3) +(y+4) =(10v2)

and point (13, 6) satisfies the director circle

Sol.60(a) AB = /(8)” +(19) = /425 ;
AC =,/(16)" +(13)" = 425

-, Ais isosceles
1 x=1
Sol.61(b) f(x) =| x x <1in the immediate neighbourhood
1/x x >1in the immediate neighbourhood

Hence f(1')=f(1") = limf(X) exists

) =f@) =f()=1
Sol.62(d) The joint equation of y = x
andy=-xis(x-y)(x+y)=0
ie. x’-y*=0
Multiple Correct Choice Type
Sol.63(a,c,d) C, : (0, 0), radius 4, C,: (6, 0), radius 2 circle touch

externally.

Sol.64(a,c) Circles touch externally
C.(2.3); =5
C,=(-3-9); r,=8

Sol.65(c, d)

Sol.66 (a, ¢, d)

mkcmkers Point
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Matrix— Match Type

Sol.67 A-s;B-r;C-p;D-q.

log. [ 1og. X =% <0.
(A) 0y3| 100, x—3 ;

2

Iogs(x —2xj>1. X2_2X>8
X-3 " x-3

N (x—6)(x—4)>0
x-3

x(XX_—SZ) >0=x¢€(0,2)U(3,)

also

— xe(3,4)0(6,%)

= a,+a,+a,=13 = (3)
B Herea=0;b=0;c=-6

29=-8;2f=9,2h=k

abc + 2fgh —af?— bg?—-ch?=0

2fgh = ch?

= h=0= k=0and

2fg=ch = 9(-4)= (—6);

= k=12 or 0 = sum=12 = (r)

©) Iog[l+3+log(1+%}+...+Iog(l+%}=1

log,(n+1)=1

n+1=10= n=9 = (p)

_logl+log2+log2® +log2® +...+log2"™*

©) AM -

(n-1)n

) Iog(21+2+3+...+(n-1)) . IogZT




(n-1) _
27 =2 n71=5

= n=11 = (q)
SECTION- IV
Subjective Type

nl2 4a nl2

. 3
sinx+acosx) dx — Xcosxdx =2
Sol.68[5250] !( yox——— !

n/2
Let I, = [ (sinx+acosx)’dx
0

n/2

= j (sin2 X + a3 cos® x +3asin? x cos X + 3a’ sin X cos? x)dx

0

/2 /2 /2
- J'sin3x dx +a° J' cos® x dx + 3aj sin? x cos x dx
0 0 0

/2
+ 3a? j sin x cos? x dx
0

n/2

3 indy 2 2
_g+zi+3aSln X} +3%[—cos3x]]

-3 3 3
0 0
2 2a° , 2a® 2
=+ ta+a’="—+a’+a+—
3 3 3 3
nl2 nl2
|= jx-cosx dx=xsinx|g’2—jsinx dx
) X-COSX
o 1 11 0
b n—2
= xsinx +cosx [*'? =—-1=
o 2 2

mkcmkers Point
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228, 2 4a nm-2
o l=—+a"+a+—- .
3 n-2 2

3
or |=2i+a2—a+3—2a=2
3 3

or 2a®+3a°-3a+2=6 = 2a°+3a°-3a-4=0

3 3
a,+a,+a, === D aa, =3

o Yal=a’+al+al=(a +a,+a,)

9 21
—ZZalaz =Z+3=I

- 1000) a =1000x % =250 x 21 =5250

1

sol.6a[0006] ! = [ (x—x¢)" x* dx

1/3

= j‘(x’2 —1)1/3 X2 dx
/3

Put x2 1=t = —2x73dx = 3t%dt
ifx=1thent=0
ifx=1/3thent=2

3
= +—[16]=+6
8[ ]



