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CHEMISTRY : 1) D, 2) A, 3)C, 4) C
5) ABC, 6) ABD, 7) AC, 8) BC, 9) ABC
10)A-P,B-Q,C-R,D-S;11)A-P,B-T,C-R,D-Q
12) 3; 13) 2; 14) 8; 15) 4; 16) 1; 17) 3; 18) 6; 19) 6.
MATHEMATICS : 20) A, 21) B, 22) D, 23) A

24) BC, 25) C, 26) ABC, 27) AD; 28) A
29)A-S,B-R,C-Q,D-P;30)A-S,B-P,C-Q,R—R.
31)2; 32) 4; 33) 1; 34) 4; 35) 2; 36) 3; 37) 4; 38) 8

PHYSICS : 39) C, 40) A, 41) D, 42) C

43) ABCD, 44) CD, 45) BCD, 46) BCD, 47) BCD
48)A-S,B—S,C-PS,D-Q;49)A-P,B-P,C-P,D-QR
50) 1;51) 2; 52) 7; 53) 9; 54) 4; 55) 9; 56) 5; 57) 8.

CHEMISTRY : ANSWERS AND SOLUTIONS :

1. Ans. : D
d
VI220 _ % g —1.936g/L
V/200 \d_,
Let deMass of mixture = mass of Oz + mass of O,
100 x 1.936=40xd+60x 1.6 or d=2.44¢g/L
2. Ans. : A
Meq of FeO = Meq of KMnO,
=0.25x5x100
m.mole of FeO (n=1) = w =125
Total m.eq or m.mole of Fe™> = 1000 x 0.1 x 6 = 600
m.mole of Fe** from Fe,0; = 600 — 125 =475
m.mole of Fe,O; = 4—;5
wt. of FeO = 125x72 _ 9gm
1000
wt. OfF6203 = @x& = 389m
2 1000
38

% Fe 05 = x100 = 80.85%
38+9

+

3. Ans. : C
Moles of NaOH consumed when reacted with H' =3 x 1
Moles of H,SO4 present in sample = 1.5
Wt. of H,SO4 in sample =98 x 1.5 =147 gm

. 149
T ’
4. Ans. : C
5. Ans. : ABC
6. Ans. : ABD
7. Ans. : A,C
d| U(r 2
[dg )} = 3Kf = magnitude of force
]
3Kez mv2 h nh
—=—> and mvr=n—=r=
p r 21 2ntmv
n°h®

(VP —
24Ke**m?



8. Ans. : BCD

Sol.  Possible maximum number different spectral
linesare = 5 — 4
4 -3
3 >2

2 > 1 (Number = 4)
Since only one He" ion is considered.

R I
L )
A 72 n)?

for Amae, Mm=5, n=4; % =Ry.7 {L_L}

1 (9% RHj
A 100
_ 100 10
max 9RH RH
2 2
e 3 L 053A° = 6.62A°
z 2
2 2
E,= —— BEo= —i—z x 13.6 =—2.176eV
n

IE=2.17¢V > 2eV.

9. Ans.: A,B,C
Semi permeable membrane allows passage of only solvent not the solute.

10. Ans.:A-P, B-Q, C—R, D-S

11. Ans.:A-P,B-T,C-R,D-Q.

Sol. PV =nRT =k; d_V = — Ez
dp p
k
_(dV/dp),  pt 1
Yoy
p
Y=PV’= (k.V)
Y =KV (straight line with positive slope)
3

KE= ER(t°C+273)
12. Ans. : 3

AT =I k¢ m.

0.7 = ix5x22x1000 14

20x60

2 RCOOH {Hif (RCOOH),.

i—o o2

i—1292 g4

1

a=0.3 =3x10"
13. Ans. : 2
14. Ans. : 8
15. Ans. : 4

n
r 80 4
R 2| = ; where n are number of diffusion steps ;
e 20(V16

20 80(1Y

—=—/|—| ;n=4

80 20\2
16. Ans. : 1

Total Moles of H,SO, =1.18 x 75 x 0.227/98 = 0.20 moles
Reacted moles of H,SO,4 = 0.15 moles
Left moles of H,SO4 = 0.05 moles ;



Concentration=0.05/0.05=1M

17 Ans. :3; E,=-7"x 1312 KJ/mole =- 11180 KJ/mole
Z=3

18. Ans. : 6 ;use KE =3/2 nRT

19. Ans. : 6

MATHEMATICS — ANSWERS AND SOLUTIONS :

SECTION 1: Multiple choice questions (Single option correct) (4Questions)
20. Ans. : A

1
[ dx = L exn) 7 ac
X"1+x)" 1-r)

On comparing, r =3

1 2
:}a:——, = —
2 F 3

= 6x*=x-2=0

21. Ans. : B
y
limJ-[tan"1 x]dx
Y=oy . y—tanl
y 1 - y—r>l;lo y -1 =1
lim [1 + }dx
y—®© f X
22. Ans.:D:
Let f(X)=sin(sin3X+4sin" X) = sin (3sin X)
=3<3sinX<3= f(x),,, =1
23. Ans.: A
Shaded area is the required region
r2 2
A1 C) .
4 4 A \/ B
SECTION 2: (Multiple choice questions) (m¢ ° stions)
24. Ans. : BC o o
In(In x \_/
Let f(X) :n(—n)
In X
1—In(In x
'(x &2) <0V x>e°
X(log X)

= f(X) is increasing in (1,€°) and decreasing in (€°,00)
= Xx>y=(Inx)" <(Iny)™*Vx,y e (e°,)
and X<y=(Inx)" <(Iny)™Vvx,ye(,e’)
25. Ans.: C
RHL(atx=1)= Liilg(l +h)[1+h]=1

LHL (at x= 1) = lim(1-h)[1-h] =0

= f is discontinuous at x = 1.
Similarly, at x =2, f(x) = x, for ] <x <2 and f(x) =2 (x — 1) for 2 <x <3.
f2)=f2"=1; butf’2)=1and f'2 =2
26. Ans. : ABC
f'(X)=—cosx+a,if a>1,then f(x) =0 has only one real root, which is
positive if f (0) < 0and positive if f(0)>0.
27. Ans. : AD.
Since 1(1_{21 f(x)= lxl_rg[ f (X)]. So, this can occur only when lxl_rg f (X)is an integer.

lim[ f (X)] can exist only when f (X) is either minimum or maximum at the point x=a.
X—a
Since f is continuous function also lim[ f (x)] = f(a).
X—a

f (a) local minimum.
28. Ans.: A

Here ﬂzl—(x_ yiny)
dx X (XInx-y)



= x> In xdy — xy dy = xy dx— y* In ydx

ln—Xdy——dy——dx—ln—zydx
y Xy Xy X
(on dividing by X*y?)
L Xgyy Lay Yy g

Xy y? Xy

:d[m—)‘]+d(h’—yj=o
Yy X

On integrating both sides, we get
XInX+ylny=cxy.

(A)

[{f(¥)}]=0

= e¥+e"-2=0

= (e"+2)(e"-1)=0

=  e*=listhe onIy solution

/ / sin X
B) | = X=2
®) J. 1+tan X I 1+ tan’ X

/2

=4 I Vsin X.cos xdx = [4 (sin X)yz} :%
0
(C) T(x)=2sin X|cos X| is periodic with the period 27 .

Number of critical points in [—27,27]is twice that in [0, 27]
sin2X; 0<x< %

f (X) =< —sin2x; —<X<3—7T
2 2

sin2x;3§ﬁxﬁ27z

2

(D) lim| 2 +1—ax—bj:

x>l X+1

2 — —
limx +1—ax(x+1)—b(x+1) 0
X X+1
, [(l—a) x> —(a+b)x+1- b]
lim =
X 1+Xx

l-a=0anda+b=0
a=1b=-1
A) f(X)=In(x*+x-2)°
=In (X+2)(x-1))*
At x=-2,1; f(X)is not defined.
.. Domain X € R—{-2,1}.
(b+1)(b3—2b2+2b—4)]22
b*-b-2
(b+1)(b3 2b* +2b— 4)
b*—b-2
(b+1)(b° ~2b*+2b-4) |
b*—b-2
(b+1)(b—2)(b2+2)ZO
(b+1)(b-2)
beR-{-1,2}.

(B) linliZX%{

(C) For xe[0,1]and 1<

1 < 1
Ji-xt J1-x
1 1 1 dX

dx < | f(x)dx <
o o< g




31.

32.

33.

34.

35.

1
1<[ f (x)dx <[sin™" ],
0

1
1<.[f(x)dx<£
0 2

(D)If P (%, y) is a point on curve , then its reflection about
X+y=0is P'(-y,—X).
Section 4: (Integer Answer Type)

Given f(X).T'(X) = /1= (f(x))*

FOOf'™) o

NEI

J. CIRNCY dx jxdx

v 1= (f (%)

Put (f(x)) :t:>2f(x)f (x) = dt

lf =

1-t?

Where t, = lim+(f(X))2 =1 and t, = lim (f(x))’ :%
1/2 X X - V2 ) )
> => [sm L) 2% =X

X7 x <£_£:_z
6 2 3

>Xfxdx

X22 - X]2 2 §= 1.047 The least integral value =2

Y =4yl=1 =y =4x
Similarly for X € [1,4),[\/;] =land X’ — 4[\/;]y would transform into X* =4y
Required area is being shaded

- Jj.(zﬁ—l)dx+1.(2f—§]dx

2 3 4
:(ix”—xj + ix3/2—x— =H. Therefore, 12A/11 = 4
3 L3 12), 3

Pair of lines y* —3y+2=0=> lines are y=2, y= 1,
Let[a]=Db

b
Now curves are Y =bx*and y = 5 X’

Bounded area

2{2[()(2 - X1)dY}

) 2( 2y y ) 2y 1y 2
‘{f R R I
f (N2 -1y = f([ D(2V2 -1)

Area will be maximum when b = [a] is atleast as
azl=[a),=1=>1<a<2.

Ans. : 4
The region is a square bounded by the lines x =-2,x =2, y=-2,y =2

Ans. : 2 We have

f(x)= x+szf(z)dz+szf dz—x+x/11+x22 (1)
whereﬂ,‘:jzf(z)dz and%zjzzf(z)dz

Here, A, :j'z f(z)dz =jz{z+2221+z/12}dz



36,

Sol.

37.

38.

Sol.

Jl' {(1+4,)z+2 il}dz—(1+/12)[ 3} +/11[ j 1+/12+%

0 3

= 94, -44,=4 ..(2)

1 1
Also, 4, :J.z2 f(z)dz =.[{(1+/12)Z3+z4/11}dz — (1+4’12)+%

0 0
=154, -44, =5 .3
On solving equations (2) and (3), we get /?1 —ﬁ ﬂ,z —ﬂ

e £ 119 119

80 , 61 _ 20x

- F tion (1), f(X)=X+——X"+—=X=
rom equation (1), f(X) 119 119 119

(4+9x).
Ans. :3
d
x=4t, y=4 L =" =
Y dx

Any line through origin is y = mx.
Solving with the curve, A =mx A * > m=t

. Equation of tangent at P is y — 4m’ = 37m (x — 4m?), and

4 -3 4
tangent Qisy + — = — | X——5 |.
m’  2m m

Eliminate m to get the locus as 4y* = 4(3x —4) = y* =3(x — */3)
Latus rectum = 3.

Ans. : 4
log,,,cosX .. Incosx Insin(x/2)

L =1i =
LY=L cos(x/2) o In cos(x/2)Insin x

x—0* ]()g

sin(x/2)

. Incosx . Insin(x/2)
=¢lim ——F  x Jlim———=; =y,x Y,.
x-0" In cos ( X/ 2) x=0"  Insin X

Using L’Hospital’s Rule,
sin X.cos (x/2)

=lim
h=1 (cos X). sm(x/2)(1/2)
L oosX
1 X/2 PR
y, = lim nsin (x/ )—lim2 2 sinx _,
x>0"  Insin X x>0 X cosX

Required limit= =y =y, x Yy, =4x1=4.

Ans. : 8

The circle is x* + y* = 16.

Let | be the latus rectum of the parabola then its equation is y* = I(x + 4).
Any point on the circle is (4 cos 0 , 4 sin 0)

But it lies on the parabola.

. 1=2asin’ 0/2.

4 cos 0

Required area = A =2 I JIx +4) dx

= 3 sin — cos’— % T
= 2(2sin9+sir12 0) (-4 O)Q
3 - K Z
1
i—‘g=o =0=mn/3orm,
2
(jieé—ﬁ(sme 2 sin 20) <0 if 6 = 1/3.

o A is maximum for 0 = /3.

16>3<16 . ar lexlB 1 ,7&/‘_16\/—

sin— .cos’— =
6

A _ 163 _
23 23

A:

X-axis



PHYSICS :
39. Ans. : C
Sol. xg=1sinO, vo=lcos 0 —

40.

Sol.

41.

Sol.

42.

Sol.

43.

Sol.

44,

Sol.

45.

Sol.

46.

Sol.

47.

Sol.

L7

2 2_1p2
xg  tyas =1,

ANSWERS AND SOLUTIONS :

@y,
dt dt lcosO

= -V, tan0

V
Speed of the centre of mass = —>sec0

Ans. : A

For equilibrium mg(2r) = Mg r sin 0

Mgsin 6 -mg—f=0

f = mg, Normal reaction = Mg cos 0
m
>——— = —tand w= — \/—
Mcos@ 2
Ans. : D
5|

T=— .

48
Ans. : C
mvy(4R.) = mvR, v =14v,

GmM, 1 ) GmM, 1 ,
- +—my

4R2°

R,

Gm,
TR = JL.6gR,

Ans. : ABCD

%M( e -

. I(m) , |1(3m)v> 1
Energy dissipated= —| — |v.”" —| —| — | +—
By 2(2j ‘ {2(2]9 2

ns. : CD
Xg  _ Xa

L

sin@  sin(120+6)

& sin(120 + 0)

rm
NG

Ans. : BCD

f=mg, N=3mg,

.. Between B and S
backward on B.

a= g/12, f'=mg/12,

Given p' =0.1
Ans. : BCD

4T = mag mg-T=

ap — 4aB_

Ans. : BCD
a=a;tan 0

For on C = mag tan 0
2N cos 6 — mg = ma

sin120
dx,

dx, _ 2L
dt\/_

(120+e)

1 > 1/3 for static friction.
friction = % (3mg)
.. mg — 3mg/4 = 3ma.

N'=mg, p=>1/12
g -
ap=ag= —1.
A B 12
maan

™

g

|

4mR?

Vo




48.

Sol.

49.

50.

Sol.

51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

55.

mg + ma,, tan

2cosd
Ans.:A-R;B-S;C-P,S;D-Q

3R 2GM

Atr=—2 orbital velocity = £,
2 3R,
, 4GM,
escape velocity =
3R,
when v, = € the object just clears the earth;
e

when v = € it falls on earth’s surface.

e

Ans.:A-P,B-P,C-P,S;D-Q,R.

Ans. : 1
5)-(3)
F| —|-5|———1]=0; 5-F=12) F=3.
2 2 5
SLol=1mg [1]
Ans. : 2
(R/2) M R 4M
mleﬁ:—’ = > 3 =
R*-(R/2) 3 R*-(R/2) 3

Centre of mass is at a distance —

4M (RZJ 4M (RT 19MR?
[=— | —|+— || =

3 02 3 16 27

C5E) EN TN

J— —_ _+_
2 3 3 27 24
37MR*  37MR®
IG:II—IZZ = [2]
72 (36)2
Ans. : 7
mr?
Tzr—Tlr— o '
2 /\OL
mg — T, — T, = ma,
a = roa lT
2 1
Tl = (3m)r ! T1 = 3—mra'
2 2
7mg
-2 = — 7
ro’ — 2ro. 2= 5 [7]
Ans. : 9
5 or
M= Ipoﬁ(4izr2dl’) :TCp()R3.
0
R 2
12 ) ) 13MR )
Idai_ .([5(4721' dl’)p I = 9 e [9]
Ans. : 4
+1/2 3
M= po(l— 3de=p0|
12 I
+1/2 3
X |
Xg= — X[1—— [dx= ——; s[4
°73 _Lp‘) [ 2|3J 160 s
Ans. : 9



2
(mvn jm: MGl

Sol. Z lo = v, L_0 =Jo=

12 9
56. Ans. : 5
Sol. Y, mv’ = mg R?; V= x/ggR
2
N—mgﬁ - ; N=Normalreacti0noonnB=ﬂ m
2 R 2
m m m
Nz——g—wg—g(cos303)=0. N2=5—g; n=5 [5]
4 2 2
57. Ans. : 8.
O S
X" X=X 3
X X
The area under a — x graph =% ao| — | — % % %1 =% v 0.
3 2 3 2

<. kinetic energy = % mv* =

ma, X,
—. . [8
2 (8]



