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SOLUTIONS

PHYSICS
1. (D)
Sol. mg sin® + f;= ma cos0
f; = m(a cosB —g sinB) < u(mgcosO +masinb)
ma
fi
mg
> a-gtand _ 5y
g+atan6
9
—>0.577
10
2. (A)
3. (D)

I
Sol. I, = 1000529 =0
I, = I,cos’0 = 0

I
I; = Lcos’0 = 2
;=1 8

4., (B)
Sol. 7\41T1 = 7\,2T2
L 4

Rate of heat loss Q= AmrloeT?

-
Q \2/\h

5 B)
Sol Let ¢ be the work function of metal.
he — mv?
Ay 2
hc 2
ac o+ mv,
A, 2




pohc_mvi _he hef1 1] _4hc he
A, 2 A, 3 A A 3h, 3\,
:6.62><10_34><3><108{ 4 ~ 1 }
3 450x10° 350x107°
L 0=3.98x10"1.
6. (D)

Sol. 2upt =n % 10000= (n + 1) x 5000  (where pqis 1.25)
n=1

2uet =1 % 10000 x 107'°

t=0.4 um
7. (A)
Sol. y = f(x + ¢ - t) is the general wave equation
1
At t=0,y=1x) = y=
1+x°

1
y= -
\/2—2X+X2 \/1+(x—1)2

=f(x-1)

Sf(x—c)=f(x—att=1

=c=1m/s.
8. (A)
So. E-__ & , 0/16

2
§RR3 3e, AmEX

dE

—=0
dx
1 2 R
Y = T3 =0, atx= — E is minimum.
4ne, \R°  16x 2
9. ©
Sol. Radius should be greater than r, — 1,
mu u
r=— ;(m-1)< —
B (rz=1) cB

Thus u> 6B (r; —17)

0. (A

Sol. 2 _k
mR? m
R = E




11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

©

€0

r=6m

F = (P, + hpg) nr’

=(10°+ 10 x 800 x 10) x 7t x 36 N
=1.8x36xnx10°N

=2x10'N
(D)
X :y
t=0 16% =N, 0
t=t 2% =N 14%
N
N= -0 — l:i: n=3
8 8 on

t= 3T1/2 =135 yrs.

(A)

In uniform electric field net force on dipole is zero.
©)
Loss in P.E. = 0 — (@j — G).2nm = gain in K.E.

i.e. independent of R

(A)
When Diode get reverse biased no current flows through it and output is similar to input voltage. When diode
get forward biased then diode behave as wire and output is 5V.
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

©
0

d=f, +1,

Magnification by eyepiece

f
m=——
f+u
S S
L fo+(—(f+f)
1 %
L f,
m.p.:fizE
f, 1
(B)

System does not accelerate it Mg < p (M+m)g
M, <pu (M; + m)

or mzwor mZ&_Ml
n
©)
Vo ... . . . L,
Io =— divide the current in L; and L, like resistors I; =1,
R L,+L,

(B)

4(1+11x 10°AT)=3.992 (1 + 19 x 10°° AT)
=0.008 = 31.848 x 10° AT

AT =250°C

common temperature is 30 + 250 = 280° C

1.25

8
Go

A l g m B
X2

Va= 32 +(8-wx2)?
= /3+(8-2x2)?

=5




22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

50
In Y-direction

V=103

Also: 0= (yaV[ -2.10y,
SLy1=45m

2
Again ; (iJ =0+2.10y,

V3

Ly =5m
Total distance =y, + y, =45+ 5=50m

4
[x=4] [C]=M'LT*A">

8
E;=13.6eV

13.6eV 13.6eV 1 .
n2 B I<En = n2 = EI(DZ ........... (1)

E,= —

and Io = m
2

from (i)

E, 1 (nhj
25 |52 |@
n 2 \ 2rn

2E,
n°h

50

S=it+te—A

44° =42°+ 62°— A
44°=104° - A

A =104° —44° = 60°

when deviation is minimum
D =40°

D=i+e-A
38°=2i-60°

100° = 2i

i=50°




26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

30.

Sol.

5

_18x10*

=3.6 x 10* volt

5

30

2
As y=Xxtan O—gx—2(1 + tan” 0)
2u

for (a, b), ga’ tan’ 0 —2au’ tan 0 + (ga’ + 2bu’) =0

as discriminant must be positive
4 a’u’ — 4ga® (ga’ + 2bu’) > 0

Solving, u> \/bg+g(a2 +b2)”2

0
Wit = AK

1
= (Fsin 0. £— mgt (1 — cos) = 5 mv’

Whelre9=37",F=E =>v= %
3 Sm
5
4 _9
¢ G
41+ q=2Qo
_ € A _ € A
Ydg+VtT 7 dy - Vit

q, dg+Vt dy +Vt

= 24, =2Q
® dy+Vt !

2Q,
=> Q= dy+ Vt
Q2 24, (do )

I—dq_ZzQOV

d, -Vt d, -Vt
q—]_o—:>CI2+CI2( L Jzon

= =20 am
dt dy P
50
I= 203=20x10*1
10x10
But 20 x 10 = 1204
x+10

or 20 x 107*x +20=120
(12020 10*
20

=5x10"Q
=50 kQ

1
(3F—mg)}2 )




CHEMISTRY

31.

Sol.

32.
33.

Sol.

34.

Sol.

3s.
36.
37.

Sol.

38.

Sol.

39.

Sol.

40.
41.

Sol.

(A)
Atomic size arguments can be used for these species. Larger outer atoms result in larger angles due to steric
repulsion.

B)
©

Among d-block elements
max. M.P. of first transition series = Cr
min. M.P. of second transition series = Cd

©
In the paramagnetic and tetrahedral complex [NiCl, *, the nickel is in +2 oxidation state and the ion has the electronic

configuration 3d®. The hybridisation scheme is as shown in figure.
3d 4s 4p

Ni*, [Ar]3d® 1110161 11 |:|

wop [T 5] [EIETE]

sp® hybrid orbitals

U, = Jn(n+2) = 2(2+2) = 8 =2.82BM
®B)
®B)
®B)

CH,4
H—C—OH

CH,CHj
©

Due to less distance between two oppositing charge and its aromatic nature and NO, also have —I effect which
stabilize it.

B)
_»Less substituted bond
will be reduced. 1,4-addition
not possible in trans dione ]
(A)
B)
In Borax (Na,B,0,-10H,0) Among 10 water molecules 2 molecules are part of structure i.e. exists as
Na,[B,0,(OH),]-8H,0 H
— (l) -
B
/O/ \\O\
HO—B 0 /B—OH
0) / 0)
N[/
|
(0)
— H -

Na,[B,0,(OH),]-8H,0 + 2HCl—> 2NaCl + 4H,BO, + 5H,0
Methyl orange (pH = 3.7) is used to detect end point. Aq. solution of borax acts as buffer, as borax is salt of strong
base NaOH & weak acid H,BO,. ]




42.

Sol.

43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

47.

48.

Sol.

49.

50.

Sol.

B)

XeF, + SbF,—» [XeF,]* [SbF,]
[XeF,]": sp’d Bent-T-shape
[SbF,] : sp*d? octahedral

(&)
O /\/OJ\
NH Br.
/\/J\Cl — 3 NH, T;) CH3CH2CH2—]\IH2

(Hoffmann Bromamide reaction)

©

CHO
H——on

HO——H H——OH
H——OH HO——H
H——0OH — E—— OH  No New chiral center is created.
CH,OH T of
CH,OH
CH,0H
CH,-OH L Ol Newchiral
H—&—OH HO—&—H  centeris
HO——H HO——H + HO——H created
H——OH H OH H——OH Hence 2
H——OH H——OH H——o0H :
. isomers
CH,OH CH,0H CH,OH are possible
(&)
D-Glucose, D-Mannose and D-Fructose give same osazone so z = 1
B)
CHO O
14 { ZnHg 14 I ZnHg " I
\CHO HCl CH,=CH-C-H gl CH,-CH,-C-H
limited limited
14 ZnHg ]
CH, - CH, - CH, “—;
©
B)

[ position of —OH is a 3° so it cannot form a double bond.
©

B)

R-OH —€9L 5, R —0-C-Me

CH,,0, — 2 5 Mwt=234

Mwt= 150
AMwWwt=234-150=84=2x%(42)

i
—~2x(Mwtof —~C—~CH, —H)

Hence 2 OH groups are present.




51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

30
V2
W,.=—nRT/h ~;
AB \/‘1
C B
AS = qrev _ WAB A
T T b
I
= —WAB=TAS=6OOX 100

= Wpe=-"Cy (T, =T

~Wp=TAS =300 x (- 100)

~Wpa=—"Cy (T,-T)
net work delivered during one cycle =—W , . =Wy .~ W, - W, =300 x 100 =30kJ
Note : Net work done = area of the rectangle

11

V.
2
AS Stem=ann7:>2><R><ln2 = 11.52J/K
> 1
3.3x1000
ASsurrounding = W = -11JK ]
20
[F]=0.02M
K, 8x107®
Mg*']= =7 = 2 =2x10+
[F ] (0.02)
[CaCO,]=2 x 10~ mole/L
=2x102g/L
=20mg/L
=20ppm (. 1 mg/L = lppm for water) ]
800
CH,COOH | CH,COO" + H*
Initial conc. 51038 M 0 0
0 5x10°M (5x105+y)M
Equ. conc. ™M
HO | H + OH-
Equ. conc. (5%108+yM yM

K, = [H][OH]
or 1LOX104=(5x10%+y)-y =y=78x108
[CH,COO™][H*]

[CH;COOH]

Now, K =

5%x1078x12.8x1078
[CH,COOH]

.. [CH,COOH]=4 x 10-10

or 1.6x107°=

4x107"°
. Percent of unionised CH;COOH molecules = W x100 =0.8 % ]
X

10



55. 0.025

Sol. Sincet,,=0.693/k .". t,, = 500 sec.
Since volume is changing therefore half life does not mean that concentration will be reduced to halfrather half of
initial moles of A will be reacted, therfore moles ( if initially 1 lit is assumed) remaining of A=.05.

A - 2B + C

1= X X

=n~=1+2x o x=0.5

1+2x=2

Also final volume of the container will be V=1 litre X n./n,
=2 litre

.. final concentration of A will be 0.025M

56. 16

Sol. milli equivalent of K,Cr,0,(in 50 ml) = li X6x5=3
milli equivalent of Fe?* (in 100 ml) = milli e(zluivalent of K,Cr,0,in 100 ml = 6
™ 1000
% x =6 = w=0.3369
% of Fe?*=0.336 x 100=33.6
So, % of Fe**=50-33.6=16.4 Ans. ]

57. &7

0.06 [H ]ZRHS (PH2 )LHS

Sol. E =~ lo 2
W™ g % [H+]LHS(PH2 )RES

K. 107"

For RNH,CI K, S 0
b

K 107
a= |t = 0 =10+
C 0.1

RNH;" (aq) + H,0 () | RNH, (aq) + H;0" (aq)
Ateq™ C(l-o) — Ca Ca
[H;0™]; ;5= Cor
=0.1x10%=107

K, [4x107
For HA o= =, |——— =2x102
C 0.01

[H,0" = Ca=0.01 x2 x 102 =2 x 10~

~10°

006 (2x107) 1 0.06

g 105y 05~

E. = 5 log (8x10%)

_ 0.06 log 8+ 0.06
2
=0.03x0.9+0.06=0.087V

or Ecen =87mV Ans.

x2

11



58. 1350
Sol. i=0.5Amp

1000 ,
Current efficiency = D Yo t=9.65 hr=9.65 x 3600 sec.
1000
Ei 9x 12 %1%0.5%9.65% 3600
_ 1t _ 100 B =9
Y7 96500 96500 AT
9%x5%x9.65%3 35— 1350
T 965 ComeTTme
59. 180
WB
- - —=—x1000
Sol. AT=K:xm 1.9x500><180
3.8wg
AT =
180
3.8wg
KETY
Wpg 12wy
AT, =0. 2=
v~ 780 27 180
_ 1.2wg
L =100+ 130
12wy (3.8wy)
~T,=105=1 -
T,—T;=105=100+ 130 130
100+ 2B _ 105
+ =
180
s
180 "
w, =180 gm Ans. ]
60. 4000
Sol. == 3 Radial and 2 angular node means
=2
n-[-1=3 .. n=6 ie. 6d
= one radial and 1 angular node means
=1
n-[/—1n=3 ie3p
1 op[l 1] 3R o X
A 3_2_6_2 _T ~ 3R 3000R
X=4000 Ans.

12



MATHEMATICS

6. (O

Sol: jdy=jh—l|dx
0 0

Y3)=(0) = [(1-x)dx+ [ (x~1)dx

o 2 ] 2
2 2
2
Given AN:CM:4_C_:9_( 9)
2 2
3
=c=——=
62. (A)
Sol: Let equation of linebe y = x+c¢ y—x=c..()
c c

V2

perpendicular from (0,0) on (1) is

2

2-c
perpendicular from (5,7) online y—Xx=c= f

2
In AAON, 22—( ] = ANandin ACPM, |3 -2—— =CM

. equation of line y =x—% of 2x—=2y-3=0

63. (D)
Sol:  Given, ycosa —xsina = p

and ysin(30° —a)—xcos(30°—a) = pare inclined at 60 so line ax + by =1 can be acute angle

bisector ... (i)

ie, ycosa—xsina —p
- _(ysin(30°—a)—xcos(30° —a)—p)
= y[cosa +sin(30° —a)]

—x[sina + cos(30° —a)] =2p ... (i)
From Eqgs.(i) and (ii), we get

13



b a

cosa +sin(30° —a) (sina +cos(30° —05))

1
2p
a+b 1
> —=—
V2+1 2p
3
—a’+b’=——
4p
64. (A)
Sol. Let the equation XY
a
given b =2a
Xy
L+ —=—=1 ...
a 2a M
it passes through (1, 2)
12
a 2a
a=2
¥ —2x+y=4
2 4
65. (A)

Sol: From the figure, PA.PB = constant

C
O

P(o.p) ANe__-B
Also PA, PB =PC?

But PC* = OP* —-OC*
—a? +ﬂ2 —a?

= PAPB=a’+pB’-d’

6. (C)
Sol: |x|=2 ;lyl=-3
. . . . 2| 12
(adi(adi(adix))) (adj y" )| =/ x|y
_psy L _256
9 9

67. (A
Sol:  Let S=x"+)°—15x+5y=0 ..()

Any point circle through (1,2) is given as S, = (x—1)* +(y—2)* =0

Family of circles passing through S, = 0 and S, =0 is §,+AS, =0 ... (iii), where, A is a parameter

A=-1).

Now, circle (iii) passes through (0,2) = 1 =-14

Putting, A = —14 in (iii), we get the required equation.

14



68.

Sol:

69.

Sol:

70.

Sol:

(B)

1
x? —x?—3xcos—

lim *| (Rationalize)
n——o0 \/ 2 1
x— |x"+3xcos—
| x|

[V )5
X" =-Xx,a8Xx H>w0|=—
2

©

f'(x)—l (1-cos x)2x—x’sinx _X| 2(1-cosx)—xsinx
2 (1-cosx)* 2 (1-cos)’
X
X X X X ta
= 4sin”® = — 2xsin = cos— = 2xsin—cos— 2 >0 = f isincreasing
2 202 2 2] x
2
, 1] (x—sinx)2x—x’(1- :
g(x)=— (x=sin) i (2 cos x) =2xcos’ x—4sinxcos x
6 (x—sinx)
X
tan —
= 2xcos’ x| 1 ——2 <0 = g isdecreasing

2

(D)

a /8
lj(\/x+a—\/;)dx= [ 2tan0 2 0do
as 2tan 0

% tan
. 2tan 6
(Sln29:1+tan29]
_1 2 3/2 3271% _ /8
—;-g[(x+a) X l)—tan9|0
Zi[(Za)m—am—am}:(ﬁ—l)
3a
=i~2a”[ﬁ—1]=ﬁ—1 N B
3a 3 16

15



71.

Sol:

72.
Sol:

73.

Sol:

74.

Sol:

1
at 2,Z ;Z=2+—+c orc=1
2)2 2
y=x+l+1 or xy=x"+1+x
X

(B)

Put x+y=v

v _av_
dx dx
Then, the given equation can be written as ﬂ—1= VAT
dx 2v+3
dv 3v+10
or —=
dx 2v+3
(3v+10)
or S BVE) 4 gdx
(Bv+10)
(6GV+10)-33) o
(3v+10)
{6— 33 }dV:9dx
3v+10

On integrating, we get 6v—111In3v+10=9x+¢
or 6(x+y)—111In(3(x+y)+10)=9%+c

©

A(2,D; B(l,4), C(4,5); DG,2)
3 1 -3

m,, =—=-3; Mg 255 mep :T:_3

~1
AB=9+1-10; BC=+1+9-10

Hence, a square

©

Put 1+sin2xsin@ =¢* = cos0dO = _2tdt
sin2x
J1+sin2x 2(t2 _1) 1 Zfdt

x = «—
S \/]_sjlinh sin2x ¢ sin2x

cosxtsinx 4 (t2 _ 1)

— dt
sin” 2x

= f(x)=

—(cosx—sinx)

= f(x)=—§cotxcosecx If(x)dx=§cosecx+c

16



75. (D)

a+a (04 o
Sol: The given system of equations will have a non-trivial solution if| « a+b a |[-0
(04 (04 a+c

Operating R, - R, =R, and R; >R, -R,
a+a o «
weget| —a b 0|-0
-a 0 c
= aab+c(ab+ab+aa)=0
= a(bc+ca+ab)+abc=0
:l:—(l+l+lj Ca,b,c#0)

a a b c

76. (D)
Sol: abc #0

[O’—_C] ax+by+c=0

_—c>0, —c>0
a
£<0, <0
a
77. (D)

Sol. J ;f (%) g(x) h(x) dx
- J ;f(a—x) g(a —x) h(a—x) dx
__J'f(x) o ){3h(x) s}d
. % J';f(x) a(x) h(x) dx + % ij (x) g(x) dx

% J';f(x) g(x) h(x) dx = % J';f(x) g(x) dx = 0
{fla —x) gla—x) = - f(x) g(x)}

So J ; £(x) g(x) h(x) dx = 0

17



78.

Sol:

79.

Sol:

80.

Sol:

81.

Sol:

(A)

Equation of circle (x—a)(x—0)+(y—-0)(y—)=0

xX*+y’—ax—By=0
aZ ﬁZ

N

o’ B+ =4a’

Let centroid be (x, V)
x=a/3,y=/3
a=3x,p5=3y

9(x2+y2)::4a2

(B)
Put y=wx

xdv M +4v+1
v+ =

¥

(0. p)B

(0.0 < 7 A0

xdv 4v? +1

dx 4

2tan”'(2v)=In x+C
x=1, y=0

C=0

2v = tan(lln x].
2

=
dx 4

5

2a[(@xh)x(d—2b)]+b[(@axbh)x (G- 2b)]
=2[ax(dxb)-(d—2b)]+[bx(daxb)-(da—2b)]
=—2b (a—-2b)+(a)a-2b)=5

X

18



82. 0
Sol: @’ +b’ +¢’ =3abc [ By sine rule]

a b ¢

b ¢ a=da+b+c*-3abc=0

¢c a b
83. 50

M
R\ F\\ ‘\ k\‘ r‘\
Sol: p
‘\
\-
) -1 0 1 2 x

The graph with solid line is the graph of f(x) = {x} and the graph with dotted lines is the graph of f(x)={—x}
100
. Now the graph of min({x},{—x}) is the graph with dark solid lines. j f (x)dx = area of 200 triangles

—00

1
shown as solid dark lines in the diagram =200,1/2 (1) (5] =50.

84. 8

Sol:

(fg-gr)e
_j b
(f/g+Dyf/g-1

fg—gf
Let f/g=t=-2_E" dx—dt
g

:IL
(t+1)Vt—1
Let £ — 1—22:>dt—22dz
_J- 2zdz _J-
Z +2 242
=J2tan" ——+c
J2
—J2tan™ / A
2g

85. 7

Sol. Y x; =14
Pt = (Xn) 2 X

=196-2-70="56
1~ 1< ’

2 _ 2

o“ = — Xi |=— X;
(5

= 4n2—56n+ (142 =0

= 4n-7)%=0

= n=7 Ans. ]

19



86. 4

. ] x—[x] , if[x]isodd
ol: (X)_ 1+[X]—X, if [x] s even

} s x=x]={x}, 1 +[x]-x=1-{x}

), f(x)is odd

o J()= {1 +{x}, f(x)iseven

AVA\VAVS

0 1 2 3

f(X) is a function with period ‘2’ its curve is shown below

2 10

S0, 71[0 J f(x)cos wxdx

2

2 2
:_xzjf cos;rx dx:%xSIf(x)cosnx dx
0

1 2
T’ D(l—x)cosnxdx+j(x—1)cos7rxdx
0

1

87. 10
Sol: Z—_l‘ 2 and W—4 =
7 —
\ (4 0) (5 1)}
=20\ 0,0 (1 O @0 Gl {710)
Iﬂ Locus of w Locus of z

S |Z - W|max: 9, |Z - W|min -

88. 8
—a*> ab ac
Sol: A=lab -b*> bc

ac bc —c?

ladj (adj A)| = |A* (4a’b’c?) =

20



89. 2

Sol:  Forsome A € R—{0, 1}
) 1-x+ |x|
lim |—|=
=0 A —X+ [x]
. l-x- . I-x+
= L=I1lm & = lim #
x>0~ r—1 x—>0" A—=0
_ 1 _ 1
=1
1
== ==
2
. L=2
90. 9
Sol: Since, surface area of cube, A = 6a’cmit is given,E= 3.6cm?/sec
da
= 12a—=3.6 cm%/sec ...()
dt
s dv ,da » 3.6 ,
Now, as volume of cube, v=a‘cm.. — = — =3a° — [from Eq.(i)]
dt dt 12a

So, ata= IOCm,E= 0.9 x 10 = 9cm?/sec

21
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