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Magnitude of charge on each inner face
_20-¢Q 30
q > 5
30d
Potential difference = E = m
B)
kQ>  mv?
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1 kO?2
k = —mu2 = Q
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SOLUTIONS
PHYSICS

3.9 x 10*‘9=r1]e, 6.5 x 10’]9=n2e, 9.1 x 10"9=n3e
n,, n, and n, are integers for e=1.3 x 107!° Ans.

Force will be zero in an configuration but torque will be zero only when dipole moment in along electric field. ]

(A)
B)
E :2kpcos45 _E
| 3 15}
r
kpsin45°
Et] :—3 = Et2
r
e V2kp - 22 - J2kp

ratio = 2\/5 ]

©
Uf=same
W=AU=> same work. ]
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8. D)

9. ©)

Sol. by symmetry, ¢ = 6c
0

5x107°
x4 x10°%9
~ 9.4 x10° ]
10. B)
(T
Sol C (2C)C 2C/3
ol. = =———-=
| “ 2C+C ]
tHI
11. D)
Sol. Plates are brought closer capacity will increase. As battery is removed charge remain constant.
1 Q? :
U= EF = U oc 1/C. Hence stored energy will decrease. |
12. (A)
Sol c € A 4ey A
ol. = =
d 1
41 3d
2 2
13. ©

1
Sol. —CV2=pt
0 ) p

2pt  2x2000x0.04

C= ]

T2 o 106
14. B)
15. (D)
Sol. V=i R+G)
20=i (1680 +G) 30=1,(2930+G)
3 _2930+G 5040+ 3G=15860+2G
—=— +3G= +
2 1680+G
G=820G
20
1E=ﬁ=8mA ]




16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

©

6-2
i=— =1A
4
V,—V,=2+1x1=3V
©
P oc iR,
on increasing R; current will decrease. Hence power.
P=1iRL
2
( ; ]
= R ]
r+R, ) °*
D)
AAAA I/R
o—— A0
AAAA I/R
P=IR=122=18
1=3A

2
1
P = (5] R |5 eR)

I’R
=E+12R
= t18=27 ]
D)
3x10°x10° 3
R= S =T e " w0
D)

Copper is metal and germanium is semiconductor. Resistance of a metal decreases and that of a semiconductor
increases with decrease in temperature.

25

kQ®  kQ?
K. = = 4kQ?
0.2 1 Q

1 kQ*  kQ?
K= — x4kQ¥= —= -
o ARE S
1=5-—

X
1
-
x=25cm ]




22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

20
kZ(l_lj_l V2
q r 2r —2m( )
2
1

gy

r

qu

T

T m(Vavf =g m (Vi)

Vo= Vﬁ=(1oﬁ)ﬁ=2oms. ]

4

U=4[x>+xy]

FoViZovs
ox Ox

E:[—8x—4y]f—4xj

|E|=(-8+8)i-4]

|E|=4
9%
V=’ 1)
_ Q
_471;1-2 (2)
c? _4s
g*P‘Po—* 3)
pP—py=0
Q.
= 280 167°r*
1 nmeE S 4
= 2g, 16n%r> 3
n=96
9

Q Q

2k
;Q cos30°=ma

2x9%x10° x1078
Lxgzﬁxlﬁa

(0.2)

=

a=9m/s?

Po




26.

Sol.

27.

[Sol.

28.
Sol.

29.
Sol.

30.

12

l 4%x9 . l .

2><4+9 —26—2><(4+9)V

=2 £—12

V=263 = ]
5

=Y % g

1 1.2_5]

19

According to Kirchhoffs Voltage Law, the sum of the potential drops equal to the sum of the potential rises;
Therefore, 30=2+1+V +3+5
orV,=30-11=19V Ans.

8
Rate of heat developed, P = V¥/R

For given V,P c 1/R = A/ pl=nr? / pl
Now, Py /P, = (7 173 )(I, /1)
As per question, I, =1 /2 and r,=2r,

LS VALVIRY

P,=8P,

240

VH2R=60W = V¥R=120W

When the two resistance are connected in parallel combination, power consumed is
2VHYR=120(2)=240 W




CHEMISTRY
31. ©
Sol. Ice has open cage structure

32. (A)
Sol. NaCl (moles) =1

1000
Moles of water = 8 55.55

mole fraction of NaCl = m

= 1 =0.0176 =0.0177

56.55
33. B
_ moles
Sol. molarity = vol.of solution(in litre)
=5/i=0.147x10 =1.47~=1.5
100/1000
34. B)
Sol. 150 gcontain— 10 g
: 10
9 contain — 150

x100 =6.66 = 6.25%

100 g contain 10
150

35. (A)
logm
Sol. Tl
—>logP
36. B)
Sol. Pure A: X,=0
=P =P,°=120
Pure B: X =1

=P, =P,°=120+75=195

37. (A)
Sol. Negative deviations from Raoult’s law
38. D)
Sol. K [Fe(CN) | —>3K" +Fe(CN)’ >3+1=4
(@) NaCl »>Na* +CI" —» 2 (b) Na,SO, —2Na* +S0,”* - 3
(c) Al, (SO4 )3 — 2AI® +380.2 -» 5 (d) Al, (NO3 )3 — AI” +3NO; =1+3=4
39. (A)
Sol. Osmosis
40. D)
Sol. Hypertonic solution




41.

Sol.

42.

Sol.

43.

Sol.

(A)

100

Volume of 100 g of the solution = o

100 .- 100 L
1.09 ~1.09%1000

= 1.00%10 -

Number of moles of H,SO, in 100 gram of the solution =

_ No of moles of H,SO,
Molarity = \/01ume of solution in litre

13 109xt0
“98 X 1 &
©

Wt. of CH,COOH dissolved = Sg

5
Eq. of CH,COOH dissolved = 50

Volume of ethanol = 1 litre = 1000mL.
. Weight of ethanol = 1000 x 0.789 =789 g
Moles of solute

. Molality of solution = wt of solvent in kg
_°%
1000
B)

Wt. of NaOH dissolved = 0.5 g
Vol. of NaOH solution = 500 mL
Calculation of molarity :

0.5
0.5 gof NaOH = 20 moles of NaOH

[ - Mol. wt. of NaOH =40] =0.0125 moles

13

98

Thus 500 mL of'the solution contain NaOH = 0.0125 moles

.. 1000 mL of the solution contain
0.0125

=500 % 1000=0.025M

Hence molarity of the solution = 0.025 M
Calculation of normality :

Since NaOH is monoacidic ;

Equivalent wt. of NaOH = Mol. wt. of NaOH =40

0.5
.. 0.5 gof NaOH = 20 & equivalents

=0.0125 gequivalents

Thus 500 mL of the solution contain NaOH = 0.0125 g equ.

.. 1000 mL of the solution contain

~ 0.0125

= 7500 1000=0.025

Hence normality of the solution = 0.025 N




44.

Sol.

45.

Sol.

46.

Sol.

D)

Since 18 g of water = 1 mole

25
25 g of water = 18 = 1.38 mole

Similarly, 46 g of ethanol = 1 mole

25
25 g of ethanol = 26 0.55 moles

Again, 60 g of acetic acid = 1 mole

50
50 g of acetic acid = 50 ~ 0.83 mole

.. Mole fraction of water
1.38

~1.38+0.55+0.83
Similarly, Mole fraction of ethanol

0.55

~ 1.38+0.55+0.83
Mole fraction of acetic acid

=0.19

0.83
~138+055+083 O3
B
NV,=NV,
6.5V,=3.5(V,+x)
6.5V,=3.5V,+3.5x
3V,=3.5x
V, 35 7
x 3 6
B
Mol. wt 98

(i) Equivalent wt. of H SO, = =49

Bascity ~ 2

1
- Amount of H SO, per litre (strength) = Normality x Equivalent wt. = 7 x 49="7¢g/L

7x150
1000
(i1) Molecular wt. of
NaHCO,=23+1+12+48=84
Amount of NaHCO3 required to produce 1000 c.c. of one molar solution = 84 g
Amount present per litre in 0.2 M solution =84 x0.2=16.8 g
.. Amount present in 250 c.c.

Amountin 150 mL = =1.05¢g

16.8 x 250
~ o008
(iii) Equivalent weight of
Mol. wt
Na,CO,= No. of positive valencies
106
=5 = 53
Amount of Na,CO, = Normality x Equivalent wt.
= % x53=53¢g/L
) 5.3x400
.. Amount present in 400 c.c. = 1000 2.12¢g

(iv) We know that 1 molal solution of a substance contains 1000 g of solvent.
.. Wt. of KOH in 1052 g of 1 m KOH solution = 1052
—1000=52¢




47. (A)
Sol. Since for calculating osmotic pressure we require millimoles/litre therefore

5.2
Na*=138, Ca* = > = 2.6, K'=4.5,

2.0 _
Mg*t = T =1.0,Cl =105,

_ L 22
HCO, =24,PO} = N =0.73,
0.5 .
SO = - - 0.25, Proteins= 16,

others=1.0

29
Total =294.18 millimoles/litre = =(.294 moles/litre

100

Now since ©= CRT
=0.294x0.0821x.310="7.47 atm

48. ©
Sol. Wt. of solute, w=0.450 g
Wt. of solvent, W=22.5¢g
Mol. wt. of solute, m = 60
Molal elevation constant K, = ?
Boiling point elevation , AT, =0.170°C
Substituting these values in the equation-
~ mxW x AT

® " 1000xw

 60x22.5x0.170
1000 0.450

=0.51°C

49. (A)
Sol. AT, = freezing point of water — freezing point of solution
=0°C-(-1.100C)=1.1°
We know that,
AT, =ixK xm
1.1=ix1.86x0.2
1.1
~1.86x0.2
But we know
i=1+(n-1Da
295=1+3-1Da=1+2a
0=0.975
Van’t Hoff factor (1) =2.95
Degree of dissociation = 0.975
Percentage degree of dissociation = 97.5

Sl =2.95

50. (A)

Sol. Letx LofAand (2 {Vx) Lof B are mixed.
MV +MV, =M, (V,+V,)
0.5xx+0.12-x)=02x2
(0.5-0.1)x=04;V0.2
04x=0.2=x=0.5L
.. 0.5LofAand 1.5 L of B should be mixed.

10



51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

55.

Sol.

6
P,-P, 18
- -  =1X X
P, "™ 1000
21.08-20 18
I X X
=~ 20 M 1000
=>m=1

AT, =ixKxm=3x2x1=6Ans.

4

We know, AT =Km
AT, 2deg

So.K:= "= 0.5 mol kg !

1

. 1

T=CRT xi o=z =02

Ci=06

i=12

[H]=Co=0.5%0.2=0.1

pH=1 Ans.

2

P°-P, _.n_P° . 2x02
P N P 4
P_O—‘]_}_l:i—ﬂ

—~ P 10 P, 10

L p o 10P°_10x242
T 11

ie. P =22t —2—2t

1.C. s orr = 11 = orr

1

i=1+o(2-1)

=1+

ATf=inm

=(1+o)xK:x04
093=(1+0)1.86x0.4
0.93

1.86x0.4
1

4

(1+o)=

Ca2 0.4><1><1

e 4 4
Ka=Ze) ™ 3

0.1 4
3? x30=1 Ans.

=4 deg kg mol™

Ans.

11



56. 4
Sol. AT, =iK,m
0.93=ix1.86%0.1
i=5
K, [Fe(CN)]—> 4K" + [Fe(CN), ]+
57. 30
Sol. Total mass of solution = (15 + 35) g= 50 g mass percentage of methyl alcohol

Mass of methyl alcohol
Mass of solution

x 100

15 100=300
= — x =
50 o

58. 100
Sol. Here it is given that
w=0.15g,AT, ==0.216°C
W=15¢gK, =2.16°Cm=?
Substituting values in the expression ,
M- 1000 x K, xw
AT, xW

1000%2.16x0.15
~0.216x15

=100

59. 350
Sol. Molarity of mixture of 6 M and 3 M HCl

~ 350x6+650x3
B 1000
Now, apply dilution formula

4.05x1000
3

=4.05M

MV =MV, orV, =

=1350 mL
Volume of water to be added
=1350-1000=350mL

60. 990
Sol. Molarity of solution
wy x1000  2.65x1000
M="m %V~ 106x250 ~O!
Mlvl = M2V2

0.1x10=0.001 (10+x)=>x=990 mL

12



MATHEMATICS
6. (B
Sol.  |A'|=25

1

|A|=2—5
2 3 1
AdiA | _
(WA= AT = 12 1
0 1 4
2 3 1
. 1121 2 1
= AdjA= 5
2510 1 4

1
(B) |Adj(AdjA) = A" = 75

1
(©) |5Adj(AdjA)|=5°|Adj(AdjA)|=5° x 58 573

1 1
(D) |AdJAD = [(Adi(A)I= [agia| = (AR =5

62. D)
2bc — a2 c? b2 a b cl-a -b -c
c? 2ac—b? a2 | b c alc a b
Sol. ) ) A=
b a 2ab-c c a b|b ¢ a
a clla b c
_[pb ab c a
bjc a b
a b cf
= a >0
b
63. ©
Sol. (A) fix)=e"m=, [x D:x>0 g(x)= /x,D:x>0
B) tan! (tan x) D:x#+(2n+1) g
cot™! (cot X) D:x#+nmn
© f(x) = cos?x + sin*x
= cos’x + (1 — cos’x)?
=1—cos’x + cos*x
= sin?x + cos*x
g(x)=sin’*x + cos’x
x|
D) f(x)=7, D:x#0

g(x) = sgn (x), D:xeR

13



64.

Sol.

65.

Sol.

66.

Sol.

67.

Sol.

(A)
AAT=1
0 o afl0 2B vy 1 00
B B -Bl|la B v]O 10
vy v v le -B v 0 0 1
202 0 0 1 00
|0 6 0 f_jo1 o0
0 0 3| |0 0 1
=202=1, 6B2=1, 3p2=1
1 1 1
o== —2, == _6’ y=ﬂ:_3

©

(I+ M)y — TM = (I+ M)(I + M)(I+ M) - TM
= (I+M+M+M)I+M)-7M
=1+2M+ M2+ M +2M*+ M* — M
=3M2+ M?—4M +1

=3M+M2—4M +1

=3M+M-4M +1

=1

®)
h(f(g(9)=h (f(vxz + 1)} =h(e)

x>0
0,x=0
hx)= X2, x#0

(A)

0,+0=n

0, =sin"’ 4 /1—1+1 /1-3
5V 9 3V 25

82 3
| 15 15

=sin™

=sin™’

[8J2+3
15

8/2+3
<1
15

since{

14



68. (D)

Sol. O=sin'x+cos'x—tan'x

T tan!
=~ —tan'x
2

Domainx € [-1, 1]
But given x>0
=x€[0,1]

T
0=—- —tan'x
2

for x€[0,1]

<6<

NS
Y]

69. D)
Sol.  Wehave (1)2=1,(2)2=4,(3)2=9, (4)2=16, (5)2=25,(6)2=36
R={(1,1),(4,2),(9,3),(16,4),(25,5),(36,6)}
Domain of R= {x; (x,y)e R} = {1, 4,9, 16, 25, 36,}
Rangeof R={y;(x,y) e R} ={1,2,3,4,5,6}
(1), (2),(3) are true
The correct answer is (4)

70.  (C)

E—sin"l —sin(7—7c £+sin_1 sin 7—n
Sol. 5 6)) =2 6

w3

oA
o |a

71. B)
ot {\/‘I —sinx ++/1 +sinx}

J1=sinx — 1+ sinx

Sol.

Rationalize the term in the bracket

Cot_1 2+2 1—Sin2X L 1-cosXx
- -2sinx =cot” | " ginx

X T -1 X
= cot! | —tan=| =—=—tan"'| —tan—
cot ( 2) 2 ( 2j
- itantan2 i 56(2 Ej
= 2 2 since 2 ’

+

X
2

NIE!

72. (A)
Sol. w4{x}=x+[x] ....(1)
Case-1 Letx=I
O=1+1= 1=0
Case-2, Letx=1+f 0<f<1
- equation (1) becomes

Af=1+f+1
_ 2 28
-3 ~IELIEm ey

- two solutions

15



73. ©
Sol. x+2y=8
x=8-2y
fory=1,x=6
y=2,x=4
y=3,x=2

R={(23),(4.2),(6))

Domain of R = {2,4,6}

74. ©

Sol. Quadrant 1
sgn(sinx) = 1, sgn(cosx) = 1,sgn(cotx) = 1,sgn(tanx) = 1
value=1+1+1+1=4

Quadrant 2
value=1-1-1-1=-2
Quadrant 3
value=-1-1+1+1=0
Quadrant 4

value=-1+1-1-1=-2
By considering all four quadrants one by one we get range of f(x) as {-2, 0, 4}

75. (D)
ab i a’ ab+bc
Sol. LetA= 0 ¢ A= 0 c2
; [a® a2b+abc+bc?
A=lo c?
8 -57
3
A=lo 27
a’=8 =27 a’b+abc + bc2=—57
a=2 c=3 b=-3
Ao 2 -3
0 3

5A a2_[10 5] [4 15
1o 15| |0 9

o)

ISA—A’=36-0=36

76. ©
Sol. One element must have one image. So only (C)

16



77. D)

X
so. D= Y YV
Z

1 X

_ 1y
A=(xyz+1)

1 z

A=(xyz+ DE-y-2Nz-x)=0

s xyz=—1]

78. ©

Sol. for symmetric matrix;
[AT=A]
for skew symmetric matrix;
[AT=-A]

we know that via property
[adj(AB) = (adj B)(adj A)]

79. (A
Sol.  Putx=I,

1
af(2)+bf(§j=l ...G)

Putx=
utx =

1 _
af [EJ +bf(2) = 71 ....(ii)
solving (i) and (i), a(i) — b(ii)

b
= f2)(@-b)=a~(-)

2a+b
f2) (a>-b)= 5
2a+b
)= (a2 -2
80. D)
Sol. R={(a,b; 1 +ab>0)}
Reflexive: for (a,a) 1 + a2>0 = Reflexive

Symmetric : if (a, b) then (b, a) is also present
for (a,b)1 +ab>0

then (b, a) 1 +ba >0 is also true

S0 it is symmetric

for transitive if (a, b) and (b, ¢) true then (a, b) is also present
1+ab>0 & 1+bc>0

then it is not necessary that 1 + ac >0

for examplea=1,b=-1/2,c=-2

1+ab>0 1+bc>0

but 1 +ac<0

hence not trasitive

17



81.

Sol.

82.

Sol.

83.

Sol.

84.

Sol.

A sino  coso

For non-trivial solution 1 cosa sina =0

-1 sina -cosa
Expanding along C,, we get
A =sin2a + cos2a

o2 <a<2

a= _/2 andb= 2
therefore,a+b+1= _/2 4+ /2 +1=1

0

fix)= sin~! [2 —4x2]
~1<2-4x2]<1
—1<2-4x2<2
0<4x2<3

3

2.5
<x4<
0<x4<

22

SR
X € — {0}

. Number of integral values of x are 0.

3
2 1
2tan e—gtane
@nd=" 2%
3
1
2tan0——
3 _q
@0=14, 2tanzg |70
3
2tan6—1
3
tan0=0 or 1+§tan36_l

tan’d —3tanf0+2=0
(tan®— 1)*(tan® +2)=0
tan0=1, tan0=-2

but since 0 <6 <90
sotanf =1

5
gfx))=x
= g =1

18



85.

Sol.

86.

Sol.

87.

Sol.

88.

Sol.

07
—x*-2x+n>0

downward parabola (+)ve between roots

roots, X = —1+./1+n

thus, = —-1++1+n > 5=n > 35

7
10—-x2>0
10>x, x<10
4 x2—6x%+11x—6
tan >0
x(e* =1)
x=0

(X=1N(x—=2)(x-3)
x(e* =1)

(x=1)(x-2)(x-23)
2 >0
X

as sign of (e¢*— 1) changes as of x
so possible integer are 4,5,6,7,8,9,10
Total =7

0

Every odd function if defined at x = 0 then f(0) =0
Hence period =2

So f(0)=1f(2)=1(4)=1(6)=0

15

Y _
Let 15—)(

T -1 512
(tan'x + cot 'x)> — 2tan'x (E —tan j = %

2

z 3
2(tan'x)*—2 (Ej tan™'(x) — % =0

19



89. 5

Sol.  Let cosec™'y1+4a* =6

cosech = V1+4a*

1 2
@n0= 502 = 402
2
0 =tan™ 40,2

(20 +1)— (20— 1)
O=tan" 14 (200 +1)(20. — 1)

SO ZCosec 1m Zta _1 (2a+1)—=(2a-1)

1+ (2o +1)(200 - 1)

_ Y tanT(20+1)= > tan”" (20— 1)
a=1 a=1

= (tan'3 —tan"'1) + (tan"'5 —tan'3) + (tan™'7 — tan"'5) +..........

=tan'oo—tan'l= —— —=

N3

r
4

N

Soa=1,b=4
satb=1+4=5

90. 4
Sol.  AsA={1,2},B= {0}
n(A)=2,n(B)=1
number of relations from A to B is = 21(A)*n(B)
=2 —¢

20



