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1. (a, b, d)

Tension in rope at the point

Speed of transverse pulse at the point = |— :
Linear mass density of rope

So, Tao=Toa
Wavelength becomes longer when speed of the pulse increases.
2. ()
* Heat radiated by body remains unchanged even after change in room temperature.
* Energy lost by the radiation depends upon the surface area.
* From Wien's law 4 T = constant
3. (a, )
Ax, of the block & point mass system = 0

~m(x+R+Mx=0
where x is displacement of the block.

mR
xX=-
M+m
From conservation of momentum and mechanical energy of the combined system
0 =mv - MV

mgR = lmv2 +1MV2
2 2

2gR

1+2
M
4. (a, d)
The net magnetic flux through the loops at time 't' is
¢=B(24— A)cosart = BAcos o
d¢
i

So, = BwAsin ot

‘% is maximum when ¢g=wt=7/2

The emf induced in the smaller loop, ¢

smaller

= —%(BACOS w)=BwAsin wt

- Amplitude of maximum net emf induced in both the loops = Amplitude of maximum emf
induced in the smaller loop alone.
5. (a, c, d)
The minimum deviation produced by a prism
5m =2i-A=A
. i1=i2=Aandr1=r2=A/2
I = i1/ 2
Now using Snell's law
sin A= u sinA/2
= u=2cos (A/2)
For this prism when the emergent ray at the second surface is tangential to the surface

io=rm/2
=0,
Sn=A4-6.

so, sini, = usin(A4-6,)

so, i, =sin"' {sinA, [4cos? g —1—cos A}
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For minimum deviation through isosceles prism, the ray inside the prism is parallel to the
base of the prism.

6. (a, b)
= Yo
ro=g, )+
Lo—— |+R
Cw
fr = ; = Resonance frequency

JLC
If o>> 106 rad/s, then circuit behaves as inductive circuit.
7. (a, b, d)
8. (6)
AU=U,-U,

= Sx47R’ [K” - 1]

k=Y L1-01
47 R
=K~10°
9. 5
Final activity,

v XAOXe—/h‘

ln(2)><l
192

A, =

Vbody

v
= vbody :A_XAOe
f

— 4.998 ~ 5litres
10. 5
2 _6.25

Vi

nf ’
=|-L| =625
ni

n
"_ns522
n, 2

= minimum value of nf is 5.
11. 8

nsin@ = (n—mAn)x sin90°
n

>m=—
2An

=>m=38
12. 6
Frequency received by approaching car

2
= fil 1+ —
A fo|: 330}
Frequency received by source again

S

f'z = J1
5)
330

So, beat frequency fg = f — fo = 6 Hz.
13. (i) (a)
For constant velocity
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g[E+(V<B)]=0

(ii) (c) For helical path, having its axis along z-axis, B must be along z-axis.

(iii) (d) E and B must be along same line (i.e. parallel or anti parallel) with initial velocity either
zero or along the field (E as well E).

14. (i) (b) The process must be isobaric.

(ii) (a) The correct combination is for isochoric process.

(iii) (d) The process must be adiabatic, which is used in Laplace correction over Newton's law for
sound speed in air.

15. (a, b, c)

4 I
H1C Cl
16. (a, b)
CH; CH;
H1C H
H——a—D1 Br———H
C=C o and
\ H———F Br——H
H CH;y
CH; CHj
(M) (N)
-
CHy | CHa
HaC CHs /
H—F—Br}/ Br——H
C=C R &
e e 8 | H=———t—Br
H H é
(‘“3 (V“;
(&) f (P

(M and O) and (N and P) have no mirror image relationship. Hence these two pairs are
diastereomers. Bromination proceeds through trans-addition in both the reactions.
17. (a, b, d)

[ Co(H,0), |Cl,—4M0 M [ Co(NH,), |CL

air

() (Y)

octahedra( pink ) (u=0)
(u=387B.M)
[Co (H2O6 )]2+ + HCl(excess) @Oﬁ@ [CoCl4 ]27 ,AH =+ve
(X) tetrahedral(blue)
(u=3.87B,M)
18. (a, c)

From graph it is clear that there is +ve deviation w.r.t L. Therefore, option A is correct. When
x, =1, then Z will have value equal to P’ (vapour pressure of pure L).
Therefore, option C is also correct.

Xar
19. (a, b, d)
20. (a, c, d)
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0 0

| i

= - 10 n%l'ﬁn (13’4”\(1-
0

() O

o
!
1
(I///[
(8]

) o=

Conjugate base of HC104 has four canonical structures.

Cl—0~ (Conjugate base of HOC1) is not resonance stabilized
= The central atoms Cl in HC104 and O in HOC1 respectively are sp3 hybridized.
= HC10s is stronger acid than HzO*, so CIO, is weaker base than H2O.
21. (b, c) Highest occupied molecular orbital (HOMO) = 7 *
Lowest unoccupied molecular orbital (LUMO) = o *
On descending the group gap between 7* and o* decreases.
22. (6) Ho, Lis, Bes, Co, N2 and F»> are diamagnetic species.
* However, because Be; does not exits the answer may well be 5
23. (5)

A@m
CC

24,
K=G><i
a
k=5x107 x 20 _ 6107 Sem™?
lem
. k%1000 6x107 x1000
" c 0.0015
pH=4[H"]|=10"=Ca
107
o=
0.0015
A
a:
A

10 6x107° x1000
0.0015  0.0015xA°,
A =6x107
Z=6
25. (6) Species  Number of lone pairs
[TeBre]2 — 1

[BrFo]+t — 2
SNF3 —> 0
1l .. ..
ASnE >s N F
r \l, F
most stable however an altemate structure also exits
[XeFs]! — 3

s Sum is =1+2 + 0 + 3 = 6 lone pair
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26. (2)
d= Z><M3
N, xa
g dx M

6.022x10% x (400 10*‘0)3

M = 76.8gmol-!
76.8 g contain = 6 x 1023 atoms
. 256 g will contain = 20 x 1023 atoms
=2 x 1024 atoms
~N=2
27. (i) (b)
2s (zrl))ltal— One radial node (n — 1 —1)
(i)

P}

(i) (d)

Is orbital cannot have 6 function (angular function).

Therefore, D is incorrect.
(iii) (d)
For H-atom:

7 3/2 _(z,]
Is orbital-y,, oc| —| e “/,S
(1) a,

E,-E,=-2° _(_13-6j: 3x13.6
16 4 16

£ g, =136 _[_13.6)2 8x13.6
36 4 36

E,—E,is %times of E,—E,
28. (i) (d)

I I

C—(Hs C—
———-—-—9© L“”[’ v

(11) Haloform reaction (S)

(ii) (a)

CH-Br

e

(1 Free radical substitution(R)

(iii) (b)
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OH O 5]

Qo ol | | [

H=—(=—(Hy=( === =——CH
Qo .hf.n,«.‘l > I
(111) Perkin condensation(P)
Ho
Y
HO=—=X( H—(l‘—l H
0 0
+ H;C—(C—0H
Acetic acid
Clnnamse acid
29. (a, b)

| A|2 cannot be -ve
= A and B option cannot be square of matrix

1 0 o
Coptionis [0 1 0
0 0 1
0 o
D optionis |0 0 1
0 -1 0
30. (d)
y2 = 16x
2x +y =p ...(Q)

Equation of chord having mid-point (h, k) is T = S
yk-8(x + h) = k2-16h

= yk-8x = k2-8h ... (ii)

Comparing (i) and (ii)

k 8 k' -8h

1 2 p
= k =-4 and k2-8h = -4p
= 16-8h = -4p
=2h-p=4
Clearly h = 3, p = 2.

31. (a, d)

e

x+iy+1

= (x+1) +)* =1
:>x=—1i\/1—y2
32. (a, d)
(Xj P(XnY) 1
P —_— == ———
Y P(Y) 2
(Xj P(XnY) 2
Pl = |=———
Y P(Y) 5

:>P(XmY)=%
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P(Y):ialso P(XuY):l
15 15
Pl X iop[ X)Lt
Y Y 2 2
33. (a, c, d)
Discontinuous atx =-1, 1,2
X cos w(x — 2) i x cos n({x - 1) i X COS 7X i xcosm(x+1) i X cos (m(x+2)

f(—1‘)=1'1f<‘—1')=—1 f(O')=0(')f(0')=0 f(1‘)=-1:f{1')=1 f(2‘)=—2;f(2’)=2

34. (b, c, d)
2 2

Xy
Tangent to — —=—=
g a2 44

y=mx*t~a‘m* -16

Comparing with y = 2x + 1
m =2

=4a2-16=1

=4a’ -16=1

, 17
a =—

Only 2a, 4, 1 are sides of a right-angled triangle
35. (b, d)

(a) no solution for e = J-f(t)sintdt,x e(0,1)
0

As LHS is > 1 and RHS is less than 1

(b) Let h(x) = x9 - f(x)

h(0) = -f(0)<0

h(1)=1-f(1)>0

by IVT (As h(x) is cont. in [0, 1])

h(x) = O will be for some x € (0, 1)

(c) both are +ve function so no solution

z
—=x

(d) h(x)=x- 2] f(¢)costdt

h(0) = -ve

h(1) = +ve

so as h(x) is cont. in [0, 1]

so h(x) = O for some x € (0, 1)
36. (6)

Let sidesbea-d,a,a+d, (d>0)

= a2+ (a-d)? = (a + d)2

= a=4d

= sides are 3d, 4d, 5d

As area is 24

:>%><3dx4d=24

=d =2

= sides are 6, 8, 10

= smallest side is 6.
37. (2)

X2+y2+2x+4y-p=0
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(k1) +(y+2)2=p+5
=p + 5 = 4 (when it touches the x-axis)

p=-1
and p + 5 = 5 (when circle passes through the origin)
p=0
= Two possible values of p
38. (1)
1 a o
Here, D=|aa 1 «a|=0
a a 1
which gives ¢ =- 1 or +1
For a = 1, the equations become
x+y+z=1

X +y+z = -1

andx+y+z=1

which give no solution

For a = -1, the equations become

X-y+z=1
-Xx+ty-z=-1
X-y+z=1

which are all same and hence infinitely many solutions
Hence, a =-1
=Sl+a+a’ =1
39. (5)
x=10!
10!

y="C xgcha

LY ¢ %’ _10x9_
9x 9x 2! 9%x2

40. (:2>)5
g(x)= _[ [f'(t)cosect—cot(t)cosec(t)f(t):ldt
:;g(xyzf@)umec@njz=3_€%fg

:>@3gog=um(3_lﬁﬂ}

x>0 sin x
= limg(x)= lim(3 - M]
x—0 x—0 SIn x
—3-/(0)=2
41. (i) (d)

Tangent at (ﬁ,%j is V3x + 2y =4

Since slope of tangent at [\/g ,%j is -ve hence possible curve are (I), (II) only
2

. . oX .
= equation of curve is ” +y2=1,1ie., x2+ a%y? = a2

Hence equation of tangent is y = mx + va’m’ +1
(ii) (a)
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Tangent at (8, 16)isy=x+ 8
Slope of tangent is +ve hence possible curve will be y2 = 4ax
= equation of tangent is my = m2x + a and point of contact is

(1 2_aj
m2 ’ m
(ii) (d)
For a = 2 and point (-1, 1) on the curve is x2 + y2 = a2 equation of tangent is y = mx + a

\Jm’ +1 and point of contact is [ —ha a }

Jm? +1 m> +1

42. (i) (d)
f(x):x+lnx—xlnx
f'(x)zi—lnx
Y ___l__(1+x)
f(x)_ e x_ e

PO pr—

lim(l—lnxj =—0
X—>0 X

f (x) is decreasing for xe(0,%)
(ii) (d)

lim f(x)=liml1—-(x—1)(Inx—1)=—o0

f'(e)=1—1<0,f"(x)<o

e

= f(x) is decreasing in (e, €2)
(ii) (d)

f(x) is decreasing and (1) = 1

= f (x) = 0 has no root in (O, 1)




