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Solution Paper Il

PHYSICS

1.(A) Let m1 and m2 be the masses of particles. Bycple of conservation of
momentum

ml1l ul + 0 = m2v- mlv

By Newton's law

v+v=—e(0-ul)

e=1

2v=ul

Substituting this in (1)

2mlv = m2v- mlv

2ml = m2-ml
3ml =m2

m 1

11, B 3

1y 3

AR

1 v 0 v

TransWeb Educational Services Pvt. Ltd
B — 147,1st Floor, Sec-6, NOIDA, UP-201301
Websitewww.asKiitians.com Email.info@askiitians.com
Tel:0120-461650@ Xt - 204




B A1 askiiTians || B

.. Powered By HTians

2. (B)
Frequency = 200 Hz
Velocity = 50 m/fsec.

. Wavelength = _?G

=025 m

The equation for stationarv wave.

2nx . 2wt
sin

v=2Acos

W

. v = 10 cos 8mx sin 400 wt
and v =25 sin 27 (200 t — 4x)

3. (A) Applying Newton's second law to the circulabib:

mv®  GMm 21
we have =——— Butv=
r -
An’t® GMm _, 4r’c’ | 2m’”
m CE— T = T=
1T I GM JGM

4
ButM = ;m‘;p andr =1,

”m
AnGp
/G

Gp
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4. (D)

. v )
t= —J at lowest point
A

F= 1 jmg
rs I
1 v . .
f = - T at highest point
£ = 1 (MW +1m1)2
21 L
f! = f : no any change in source freq.
i mg :l (M +m)g |2 =5 (M +m
s 11 M L 111

5.(D) At t = 2 second, the position both pulses are separately given by figure
and figure (b); the superposition of both pulsegiven by figure (c

Zcm

Fig. (a)

Fig. (b)
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6. (D) Before heating let the pressure of gas be @i the equilibrium piston, P.
= kx1

. _(11RT“*A_1><8.3><100><10‘-’
Tk vk 0.83x100
=10'=0.1m

Since during heating process, Tlpring is compressed further by O.:

X% =02m
1 [ D g2
work done by gas = T.lGO 10.27 - 0.1 \
1 . - -
== 100(0.1)(0.3)=1.50=1.5171
7. (B)
M. I. about 'O’ is MR
By pfu allel—axis theorem :
Mf{ =1 +M (4R J_ | RB% C M.
2 \ 3T %Eﬁ %E
MR‘ -LR
= I_ = M‘ J_ o
8. (A)

~ 4 3 maximum lie on are between P & Q. Counting alidpants; the total numb
Is 12. P & Q symmetrical points are also max
~ 4 Total number is 16
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9. (A)
30-25
%: 0.06x 0 =0.2 [From first slab]
t; = 30°C, t, = 25°C, t3, ty, ts = — 10°C be temperatures at interfaces.
fRo02=0x B0 - 3
. 3.5
t; +3
o Q p2=004x 33 ty=11°C
A 2.8
10. (A)
From problem (9) :
14
Q_o2-k, 2 =K=00
A 14

11.(C) For a wire of radius R carrying a current g thagnetic field at distance r
IS given by :

!'I'EII . (L\' 0<1r<R
2nR | R

Ugl

B=

2nr

TransWeb Educational Services Pvt. Ltd
B — 147,1st Floor, Sec-6, NOIDA, UP-201301
Websitewww.askiitians.com Email.info@askiitians.com
Tel:0120-461650@xt - 204




B A1 askiiTians || B

.. Powered By HTians
Clearly  a & c carry same currents } -
) 1
b & d carry same currents

a & b have same current densities } i)

_ . 1)
¢ & d have same current densities

From condition {(ii): R, =Ry & R, =R,

From condition (i): R. =R,

S (C) has largest radius.

12.(A) a & c carry same current in graph but radiu&bis smaller than radius of
C.
~ Current density in 'a’ is larger.

13.(B) 14. (D)
Soln. for Q. No. 13 & 14

E il + i_?
i +i, =—= e (1) >
171z R, i,
E:=E -1 R R
'E,-E, | -T- iy "
= 1 = ‘ B S cevene (2) [Negative slope] E E,
TR . T
. E, . 1 1 E "
=—=-1i=E,|—+—|-—%  [Positive slope]
R, TRy R, | Ry
i;=0= E; = E; from Eq. (1) according to graph: iy =0 at E, =6V .. E; =6V
) - 1 0.1
Slope of 17 vs E; graph = —R— == R;=208Q

1

40 R, 40 R, 40 20

Slope of i, vs E, graph = 1 +—=

1 _03_3_1_3 1_3 1
R, R, 4

= Ry=408

15.(A), (C) We know the acceleration of particle extiroy S.H.M. =— »” x.
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Velocity V= {:1‘2 —-X)
st = o (33 —xz]
el 2 a 7
vi=m (a‘ —xg)
o=- x
p=- o’ X
(1)—1(2) v -viz o’ (xg —xf)
3+ od+p=—-o' (x1+x)
Dividing (5) by (6)
u’ —v? u? —v?
——(x,-x,) sod=
o+p i o+p

Hence when the accelerations arandf the distance between the particles

n —v

a+p
From (3) and (4) we get
P—c=wm (X —X;)

2 2
U —vo

o+p

2 2
L T=2m | ———  =2n
(e+P)(B—o)

Butx, —x, =

16.(A), (C), (D) For any curve slope of the tangenthat point= Z—i’

Here slopefi—i bu%is the velocity at the point.

=~ The velocity of particle at any point is given Inetslope of the tangent at that
point.
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1) Between O and A the slope is positive. Hencesig} is positive. As we move

from O to A the slope decreases. So the velo@tyehses and hence acceleration
IS negative.

i) Between A and B slope of tangent is zero atgpeint. Velocity and
acceleration are both

zero.

lii) Between C and D the slope of tangent is negaliut constant. The velocity is
negative and

the acceleration is zero.

Iv) Between D and E the slope of the tangent istipesand increasing. Hence
velocity is

positive and increasing. The acceleration is pasiti

17. (A), (C)
foc (TY? = “\‘_f:lﬂ
f 2T
15H 1 21 30x100 1000
’ Z:—x =1f= a =f=-——=Hz
f 2 100 21 7
s =143 Hz

Av

and v o< ﬁSo -:—:—:—:10.5%
7T 9,

W

18.(A), (C) For O1; observer stationary, source is gy

4 51 R Vo4V
f; = \__,-f: L= —=——
Ve 4 f, 5f
3
. .3t - i
Frequency passed in water is — . now for observer O,
Vv
IV+— . .
] EAY 4 16
4V 4V
fo= —= N %16
f 21t
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19.(A), (B), (C)
20.(B), (C) Friction on plate due to ground

i =7.5x02x10=15
25-15-f:=15a

f2 = has 8,
10=153a1+6a> ... (1)
fHh-r=or- o f,
= fh=ma; O 5
f- = ma; — ma»
Az + 100 = Qi — a1 —a» = az
= mTay—a = a; = 2ap

10—-3a1=1.5 a1

100 20
> ag= —=—
45 9
D
ay = 4 _20
2 18
2 i 5
vi=at= —Gx—zi (Plate)
9 4 3
20 3 5
2= at = —x—=— (ring)
18 4 6

21.(B) dsghybridisation gives square planar structure withysp, and d%-y*

orbitals involved
forming angles of 90

22.(B)
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PxV:ixRxT Case I

M

4-0.8
PxV= *xRx(T+50) Casell
L o orAT=32T+160

3.2 (T+50)

S 08T=160

or T= @ =200K
0.8

23.(B) As conversion of X to AB is fast, it means fhrecess has a very low
activation energy.

24.(B)

25.(C)

) ) 23
135 U= 6.023x10

Number of atomsin 1 g 55 U
o 235

Energy obtained by fission of one atom = 3.20 x 10 'y

_ . 6.023x107
. Energy obtained by fission of — atoms

a0

3.20x107 M % 6.023%107 . ._
= =8.20% 10" T=820% 10" KkJ

- 235
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26.(C)
. 288025 , 1
Enerev available for mmuscular work = —— =720 kJ mol
100
. Energy available for muscular work for 120 g of glucose

S
=720 = % = 480 kI (molecular mass of glucose = 180)

“" 100 KT of energy is used for walking = 1 km

. 480 KJ of energy is used for walking = 1 x 100 =4.8 km

27.(A) 28. (A) 29, (C) 30. (D)
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32.(C)

L

0
j A %[ red" OH
| H* —
OH OH dD H Oi_)

33.(B) 34D 35, (B), (C)

36.(A), (B), (C) Particle size in crystalloids are dlaathan that in colloids,
crystalloid particles passed through a membranegedsecolloidal particles do not.
Crystalloids do not exhibit Tyndall effect whereadloids exhibit Tyndall effect.
37.(A), (B), (D)

38.(A), (C)

39.(A), (C), (D) (A) For exothermic reactiokH is -ve.

As AH = H,— H,
For AH to be—-ve
H>H,

(B) Enthalpy of combustion is always negative

(C) AsAG =AH - TAS

for a reaction to be feasible at all temperatures
AG =-ve which'is possible if

AH =-ve andAS = +ve
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(D) for the reaction

1
Ci+ ;Oz{g) — CO,:g:,

1 1
An=1- —=—
2 2

. AH=AE+ SRT

" AH=AE

40.(A), (B) When the dispersion medium is gas, théooddl system is called
aerosol, smoke, dust are examples of aerosoldidé sehereas fog, clouds are
examples of aerosol of liquids.

MATHEMATICS

41. (C)
0—p=>0,p—p=>0and D=0
— a+P-2p=>0,0f—pa+PL)+p >0andp +4p =0
p—2p=0, —pz—p-p+p2:}[} = p<0, p»2 < 0 (absurd).

42. (D)
, i 2ctan® ) 5
asin = bcosB = —— where, 8=x~
I—tan™ 6
i b b 2ctan©
tan = — and = -
a secd 1—tan~ 0
Squaring both sides we get.
b (1+tan*B-2tan’B) = (4o’ tan” B)(1+tan” 6)
( 4 20 2.2 f 20
&} b c’b b
b 1+ — -2 = 4|1+ |
\ a a~ a~ o\ a~/
(48 2.2 2022 12
a +b"-2a’b de”b(a”+0b7) ) 2.2 2.2 2
b’ I = — or (a”—-b7)y = 4det(a”+b7)
- a Y, a-
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43, (A)
nl tan A —tan - : |+b| ttnB—tan——| = 0
. A+B) y B
sinA TS sinB ™
or. a — = — = = 0
cos A A+B cos B A+B
Cos Cos
2 2
. (A-B . (A-B)
5111‘ | sm‘ |
or, a. —-b. =
A+B A+B
cos Acos S cosB cos -
. [A-B) . [A-B)
sm‘ | sm‘
\ v \ 3
ar, a——= 7 = b. =
cos A cosB
; . A-B
Either, sin > = 0 = A = B
a b a.2bce 2ac.b
or, = or, —M— =
cos A cosB bl 4el g’ I
a o
or, b = a°
a = b

The A is isoceles.
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44. (A)
, , m
sin(o+p)y=1 = a+p=—
, 1 m
sin(e-pP)=— = o-—fp=—
2 6
T m
o= p=—
3 6
(2ny [ 5m) ( Y 7
Now, tan (00 + 2P) tan (20 + ) = tan ‘ — |tan | = ‘ —cot— H —cot — ‘zl
3 )l e ) T UG 3)
45.(C)
1 14amy) 1 T
cos| —cos™| cos| — ‘ ‘ = cos| —cos ‘ —cos—
2 | 5 ) 2
‘n m) t nom) 2n
= cos ———‘ = sin— = cos| ——— ‘ = cos—
V2 10 1 2 10, 5
46. (C)

See the figure since, OP 1L PY
ZAPY =90° — 8. where #/OPA =6
ZPAY =6
Now, in AOPA,
AP = " +1°—2.1.1rcos (m—20) =41 cos” B
S AP =2rcosB
= PY AP sin B =1 sin 20

L \
; |
and AY APcosB=2rcos 6 £
1 . ,
s Area of AAPY A= ?.PY AY = 1 sin2Bcos” B \

l_)\ 9 3 L —
L—_ =1 [2cos20cos B —sin"268] = 0 —
df
T T b . , b
= 8= —, — 6= —. Also, A is maximum at § = — (Check)
2 6 2 &)
. 243 ‘ NEREENCYS
51119.:{:1 _}T = g
47.(B)

We have, e ™ < <m/2

T T
= —?lﬂge <logB < log?
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i
Now. log.e=1 and —<e . log

T m
:.—;<1oge<1<?

— log 0 lies in 1¥ and 4™ quadrant

socos (log 0) is positive L (1)
Now, O0<cosB<1=logcosB<logl=0

= log cos 0 is negative . (2)
From (1) and (2), we conclude cos log 0 > log cos 0

48.(B) Let the lines be y = c1 and y = c2ttie lines are parallel to)axis] From
the equation of circle, x22-6x-4y-12 =0

centre (3, 2) and radius =5

The perpendicular drawn from centre to the lines@®P and CP'

3 i

2-c _ _ ) ]
\,.’_1 =+5 = 22— =135 P y—c;=0
l — =

. . 7N

ci=7andcy=-—23

Hence the linesmev—-7=0andv+3=0 . | )
. L ) - - . . X X
Parof linesis (v—7)(v+3)=01e. v —dy - 21 =0, o[~ b~ _

CP =

49. (D)
(1x[+2)(1x[+4)
(1x[+06) }
= —6<]x[=<-4 o Ix[=-2 AT e
. ]1x[=-5.-1.0 -6 —4 2 ‘
SLoXx=-5-1.510

T []

50.(B)
1
X +—
X

X+—
X

5

1
X+—
X

which is not possible, as

51.(B) g(x) = f(x) — x*+1=0 has at least 3 roots in [1, 4]

= f(x)= 3x” has at least 1 root each in (1, 2)yand (2, 4).
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52.(C) f(x) — x retains it’s sign, so consider f(x)x > 0.

— fz[x} —f(x)=0
f;{x} —le[x} =0

fo%x) - f"'x)=0 = f'x)-x>0

[— 5kt
P1§=
I-x
(1-x7){1-x"){1-x* ). [1-x"7)
P]-P:E% IIIII Pll = \ Y LY ‘11 \ L
(1-x)
No.of terms = 1+max. power of x
- n{n+1) n’+n+2
R
54. (D)
(1+x){1x+x7 o (18 x 4+ X" = ag + 2+ 25X + 0%+,
Put, x=1,
2x3x4x(n+l)=agta +a; tag ...
Putx=-1,
0= ag—a;+a, —a;+.....
S (n+1)!
(n+1)! = 2[ag+a,+....] = agtar+o..=
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55.(BrniCyiDy
(A1 (0) — undefined

_ ) 1
(0= im ——— =1

hes0 l_l_:—cm h

f(07)=lm =0
h—0 l+3EDTh

= non-removable discontinuity at x = 0.

(B)f (0) — not defined

_ , [ sinh
f (0= lim cos ‘: cosl
h—0 . —h
. . (sinh
f(07)= limcos] —— ‘ =cos 1
h—0 1)

= removable discontinuity at x = 0.

(Cyf (0) — not defined

f(07)= lim h.sin— =0
h—0 I

-
f(07)= lim h.sin— =0
h—0 h

= removable disconfinuity at x = (.

- , 1 ]
D) f(0)=lim — =0
h—0 inh
+ : 1
t(07)=lm — =0
h—0 /nh
— removable discontinuity at x = 0.

56. (A). (B). (C)
Let the roots be . B, v

D oa=-a
:‘Za‘gz|ﬁ_|:3
b= af

b= |2 o< X Jellp| =3

c=afy = |c|=I]o|=1

a
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57.(A).(B).(C).(D)
We have, f (x)=|[x]x|in—1<x<2

-% —-1l<x<0
. , D=x=<=1
= (%)= 1<x<2
2x x=2

(]

It is evident from the graph of this function thtas continuous but not
differentiable at x = 0. Also, it is discontinuoaisx = 1 and notdifferentiable at x
= 2.

58.(A) (B). (C). (D)

P-Q Q-R _ R-P
P—q - q-r - r—p
(q-1)(P-Q)=(p—q) (Q-R)

QP —qQ - 1P +1Q =pQ - pR - qQ + R

We have, =d = common difference.

pQ=+gR +1P =pR +1Q +qP e A
P Q R
Simplifying. |[p q t
1 1 1
=Plq-1)-Qip—-1+Rip—q) e (B)
= 0 from (A)
(B) can be written as XP(q —1)
TPiq—-n=0 e Q)
(B) readjusting,
SP(gq-—1=ZpQ-R)y=0. e (I
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59. (A), (B)
Let H be the centre of circle.

130 | — :
HE‘_f—\ and radins = ,[—+—=
& 2/ 4 4 N2 /

Given AB =PQ |

N

—  HL=HM "\
i_i_l‘ ‘_E_E
— 2 2 I -
V{E ‘ |\|ll+m:"
34+m 1 3
= \;’527 = 8(l+m)=9+m +6m
1+m®

= ?1112 —om—-1=0

6E436+28 1
- m=——— =1 ——
14 7

Equation of L; can be
1
y—x=0 or y+ ;x:[]

e, x+7v=0
correct option is (A) or (B)

60.(A),(C)

Sincef'(x) >0 =f (x) is increasing function
andg'(x) <0 =g (X) is decreasing function.
Sincex +1>x

~g(x+1)<g(X {9 is decreasing)

f{g(x+1)}<f{g (x)} {-~fisincreasing}
or . f{g(¥)}>f{g (x+1)}
Alternate (A) is correct.
Now : x+1>x
f(x+1)>f(x) {~fis increasing}
= g{f(x+1}g{f(x)} {~gisdecreasing}
Or gf{f(x)}>g{f(x+1)}
Alternate (C) is correct.
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Now replacing x by x 1 in alternate (A) and (C) then

f{g (x = 1)} >f{g ()}
and g {f (x-1)}>g{f (x)}

Hence alternates (B) and (D) are wrong.
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