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(1)

()

©)

Answer : (4)
Hint:

Conserve angular momentum

Solution:

2MR2w = MR? !

(W +w) R=v
Answer : (1)
Hint:

w= %
Solution:

3

[ Hints and Solutions ]

Section-I

In reference of B

_ vysin f-v;sina

d2
_ voly —v1ly
et ()
4 — 0
t— Loy +lovy
varv%

2.2
v]+v;

(w)mm‘ = liva—lavr

Answer : (2)
Hint:

o 5vp
a

T = Time from beginning to impact with wall + time from wall.

Solution:
t1=10s tp= s

g Bu?
29
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(4) Answer : (3)
Hint:
F=ma
Solution:
22 = at® 4 2bt +c
- 2 —afc—a?
N R

dr __
x-E—at-i-b

v a1 at+b 2
@@= @z —% [a_(T) ]
Here (b+at) = /b2 —a(c—x2)

So, & — ab

v dt e
F (a,c—b2)
=m
e}

F.XS = constant

(5) Answer:(2)
Hint:
W=mg-ma
Solution:

m,

[1177177777777777777

e

mag
3 T Mg

=my =50 kg

(6) Answer: (2)
Hint:
At equilibrium, Net torque is zero.
Solution: F

mg
o
F=f
F:f: mg sin o

1+sin
Fcosa+N—-mgsina=0
mg cos a _
N =T +fmax = kN
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@)

@)

(9)

(10)

(11)

tana=p

Answer : (3)
Hint:

dU =- F.dx
Solution:

—dU
F:?,U:—/Fd.’ﬁ

U:’”—J’—:%(mtm‘l):o, z = +1
Forx>=0,Uiszeroatx=1,
alsoatx=0,U=0

For x <1, U is positive

For x> 1, Uis negative

u(x)

M

> X
\

Answer : (3)

Hint:

Velocity can be zero even if acceleration is constant.
Solution:

Velocity can be zero even if acceleration is constant.

Answer : (4)
Hint:

1= mk?
Solution:

A I=I,+mr, r=2

(B) I=2Esing

(C) I="2Lsin%
_ MR® _ mu?

(D) I=7 5

Answer : (3)

Hint:

Use concept of error analysis.

Solution:

Y= 206%, :ii:v_y = %
dy = é e -dz
Dividing both side by y
dy
y

Yy
%xwo%:(%eﬁ) ( dr_ >><100%

20e 100

1 = dz
—t 100 « —
=€

dr
=100 X 100%

=2 (&) -2 x 100%

= =57(1%) x 300 = 3%
Answer : (3)
Hint:

_ —AP

()

Solution:
AP =(n-1)Pg
From M = pV, the decrease in volume due to increase in pressure AP is
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(12)

(13)

(14)

(15)

_ pAP
="

_ - DR
Po
,8 = (n - 1)P0
Answer : (2)
Hint:
Thet=0
Solution:

N

N:

j\NH‘

Here f=1
N = %cos@

Fordisc, Nsin®=f+fcos©

mg sin 20
f_ 4(1+cos 6)

Answer : (4)
Hint:
T — 27(3R)

GM
3R

Solution:
GM __ 4x?

GRS T

gy = G _ ar 6R)®
0 R? T (R)?

__ 1087%R
90 = "2

~ GM __ 2im°R
gh = T

Answer : (2)

Hint:

2 =2as

Solution:

After collision
vi=0and vy =3m/s
So v; =2 ugs

= 9=21L02><103

_9
= s = 4m
Answer : (2)
Hint:
For accelerating water, surface became inclined.
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Solution:
For accelerating water, surface became inclined.

(16) Answer : (3)
Hint:

- =
P=F.V
Solution:
n:t3,v0<t,a0<t:>p:Fvoct3

(17) Answer : (3)
Hint:
Uniform acceleration
Solution:
Conceptual

(18) Answer : (1)
Hint:
Bernoulli’s theorem
Solution:

p+pgh++pv? = constant

(19) Answer : (3)
Hint:
Use conservation of energy.
Solution:

_ Jgr | R
V=132 =\ R

(20) Answer : (4)
Hint:

Apply Newton 2" jaw on small element.
Solution:
For small part

N

T + ﬂ T ..‘.‘..- ‘.‘:‘.1.'

Along horizontal:

T cos (%) —f—(T+ AT) cos (% =F,

For small angel, cos (%) ~1, sin (49) ~ 40

Fy=—f—AT=0 ...(I)
Along vertical:

Fy = ~Tsin () 4N — (T + AT)sin (2)

------------
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= —TAf+N — AT}
Here AT -A0~0
Fy=-TAB+N=0
N =T.AB

f=pN) ...(iM)

So from equation (i)
uT.AB = AT

AT _
A9 uT

The derivative of tension w.r.t. angle 6
—uT

_Me
= TOe“e

ol S8 sy

Section-ll

(21) Answer : 2
Hint:
AP=2%
Solution:

2r+’ 2r =9

2
2

(22) Answer:4
Hint:
F = (Shear stress) x (Area)
Solution:
F = (Shear stress) x (Area)
Fin = (0) (277)t

= 4mx 104
= 40 T kN

(23) Answer:7
Hint:
Dimensional analysis
Solution:

L = LT

[a] =M1 T2
[a] [b] = [F]
[b] = M2 LT

(24) Answer :3
Hint:
F.dt= AP
Solution:
mvg = (2m + m)v

(25) Answer :5
Hint:
Use concept of conservation of angular momentum and energy.
Solution:
2A =I'max * 'min

CHEMISTRY

Section-I

(26) Answer : (1)
Hint:
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(27)

(28)

(29)

(30)

(31)

(32)

The equilibrium can be shifted in the opposite direction by adding reagents that removes Fe3* or SCN™ ions.
Solution:

Addition of oxalic acid which react with Fe3™ to form stable complex [Fe(0204)3]3_, decreases conc. of free Fe3™.

Addition of HgCly, also decreases conc. of SCN™ as it forms stable complex [Hg(SCN)4]2_. Hence, (A) and (C) are

correct statement. Addition of KSCN, increases SCN™ ions, hence, equilibrium shifts towards right side, .". colour
intensity of yellow colour decreases and red colour increases.

Answer : (1)

Hint:

Due to H-Bond molecules bind with each other.

Solution:

The decrease in escaping tendency of molecules for each component and consequently the vapour pressure
decreases resulting in negative deviation from Raoult's law.

Answer : (2)

Hint:

Rate of first order reaction, increases linearly with concentration.
Solution:

A and C = zero order reaction.

B = second order reaction.

E and D = first order reaction.

Answer : (1)

Hint:

Permanganate in basic medium turn to MnO».

The balanced chemical equation is

61" +2 MnO, +4H;0 — 3L, +2 MnO, + 8 OH"™

. Ans. 6, 2 and 8 respectively.

Answer : (2)

Hint:

XeF» is Linear and have 3 lone pairs and 2 bond pairs.
Solution:

XeF, —> F— Xe—F Linear and sp'd
A
F o
| # h
XeO,F, — &>Xey . See-sawand spd
LT
F
F OF

N,
XeOF, —  Xel_

7
FOF
F
R 6./F )
XeF, — /Xe\F Square planar and sp’d’
F

Square pyramidal and sp’d’

Answer : (3)

Hint:

Anode Reaction:

Pb(s) + SO; (aq.) — PbSO4(s) + 2e~
Solution:

Pb (0) changes to Pb2+,

Answer : (1)
Hint:
moles of solute

Molality = —cles of solute
mass of solvent (kg)
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Solution:

Molality = 2522 = 55.55 m

(33) Answer: (2)
Hint:
BClI3 planar — Trigonal planar, no lone pair.

Solution:
Ci F

é FHE/-F
P
cl” g F7o °F

Trigonal planar Square pyramidal

|
QAP a
Cl—
H” O“‘“*H aa ll
Bent T-shaped

(34) Answer : (4)
Hint:
% by mass of

F

0=— mass of O in compound %100
molar mass of the compound

Solution:

% by mass of O in NapS203 = 30%

% by mass of O in KMnO4 = 40.5%

% by mass of O in NagPO4 = 39%

% by mass of O in MgCO3 =57%

(35) Answer : (1)
Hint:

Removal of e~ from positively charged ion, requires more energy.
Solution:

Assertion is correct, as

I.LE3 > LLEp > |.E4 for any atom and reason given is also correct.

(36) Answer : (3)
Hint:
Shortest wavelength — Maximum energy.
Solution:
Shortest wavelength of Lyman = o - 1
Shortest wavelength of Paschen =« - 3
Difference =9

(37) Answer : (4)
Hint:
More the dilution less is the conductivity, but more is the molar conductivity.
Solution:
Conductivity always decrease with decrease in concentration both, for weak and strong electrolytes.

(38) Answer : (2)

Hint:
ATg=Kfm.
and moIaIity— moles of ethylene glycol
mass of water (in kg)
Solution:
372¢g
= 00 = 0.6 moles of ethylene glycol.

Mass of water = 300 g = 0.3 kg

m=% =2 mole kg!

10
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ATf=Kf.m=1.86x2=372K

ATy = T — Ty

Te =T — ATy = 273.15 — 3.72K
=269.43 K

(39) Answer : (3)
Hint:
In disproportionation reaction, compounds with intermediate O.S. converts to two compounds, one of higher and one of
lower O.S.
Solution:

0 +4 +2
Pb + PbO2+04 — PbSOs + H20
This is an example of comproportionation reaction.

(40) Answer : (1)
Hint:
This is law of Multiple proportion.
Solution:

Hydrogen + Oxygen — Water
2g 16¢g 18¢g

Hydrogen + Oxygen — Hydrogen peroxide
2g 32g Mg

.16 :32 =1:2 = simple whole number ratio.

(41) Answer : (1)
Hint:
lonic product > solubility product, excess of ions will precipitate.
Solution:
When ionic product < solubility product, the solution is unsaturated
When ionic product = solubility product, solution is saturated.

(42) Answer : (1)
Hint:
109 atomic number = [Rn] 514 647 752
Solution:
IUPAC Name of 109 = Unnilennium.

(43) Answer : (1)
Hint:
An ideal body, which emits and absorbs radiations of all frequencies uniformly, is called black body.

(44) Answer : (1)
Hint:
Bro exist as liquid.
Solution:
Standard molar enthalpy of formation of
Cl2(9)=0
Bro(l) =0
Io(s)=0
C(graphite,s) =0
H2(9) =0

(45) Answer : (3)
Hint:
Isotopes — same atomic number but different mass number
Solution:
Isobars - Same mass number but different atomic number
Isotones - Same number of neutrons.
Isodiaphers - same difference of Neutrons — Protons.

Section-Il
(46) Answer : 30
Hint:
Na + H;0 — NaOH + 3 H»

NaOH + HCl — NaCl + H,O
Solution:
meq. of Na = meq. of NaOH formed = meq. of HCI used

11
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0.69 36.5
TXlOOO:% xV ml

(meq.of HCL =N x V)

(47) Answer:3
Hint:
Overall order is determined by slowest step of the reaction.
Solution:
Rate of slowest step:
Rate = k2 [NOBro] [NO]
= [NOBra] = kK[NO] [Bro]
Rate = K[NO] [Bro] x k3[NO]

Rate = k' k2 [NOJ? [Bro]

<. Overall Rate = k[NOJ? [Bro]
Hence overall order=2 +1 =3.

(48) Answer : 67
Hint:
Q=it
Solution:
Moles of Cl, = w =10 mol
Q=2xmolesofClp xF=2x10F
Q=2x10x%x96500C
P — 064 _
i=25x 28 —16A
Q=it

_ Q _ 2x10x96500
t= i 16x3600 hours

t=33.506 =335
x =33.5 hours

(49) Answer:6
Hint:
Odd no. of e~ = Always paramagnetic
Solution:

N, Fp, Lip, CN™, O}, NO* are diamagnetic species.

(50) Answer :18
Hint:
Noble gas have highest I.E. in any group.
Solution:
Noble gas have group 18.

MATHEMATICS

Section-I

(51) Answer : (4)
Hint:
Substitute 2222 ¢
an T
Solution:

Substituting 2222 — ¢

t+142=0 = 242t+1=0

= t=-1 = a2 __

tan =

2 [
= 1—tan2z 1
2

=-2=1-tan
2

X
tan“x=3
tan’z = tan? n

= a::mrig
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(52) Answer : (4)
Hint:
Letz=x+iy
Solution:
Letz=x+iy
Then |z—3—4i]2 +|z+2 - 7i|? + |z - 5 + 22
=3{(x—2)2+ (y—3)2} + 68
The least value occurs whenx=2and y =3
z=2+3i
(53) Answer : (3)
Hint:
KA = K™ |A|
25A-1=4AT
=25A-1=4AT
Solution:

= % =4*|AT|
= 14]=%(3)’
det(adj(adj(adj(adj(A)))))

- = (2(2)') " ==(2)"™

(54) Answer : (4)
Hint:

6 6L, 6 g
< Cy+ 2o T (2!)33!>3.

Solution:
Placing 6 different colour balls into 3 different size boxes is as the number of onto function form 6 elements setto 3
element sets.

.. Total number of ways 3% —3.26 +3.1°
(By inclusion — Exclusion principle)

| 1
or (604 +ot (2!‘)"'33! > 3!

(55) Answer : (3)
Hint:
n(a+n—1)=270=2x3%x5
Solution:
n(a+n—1)=270=2x3%x5
Hence, n take 15 values

(56) Answer : (2)
Hint:
Take conjugate on both sides
(a+c)wi+ (b+b)wi+(at+c)=0
Solution:
Now divide the whole equation by w?

(57) Answer : (1)
Hint:
fix) = 25sin2x — 60sinx + 84
Solution:
f(x) = (3sinx — 4cosx — 10)(3sinx + 4cos — 10)
fix) = 25sin?x — 60sinx + 84

a::% = sinz=1

when f(3) =25-60+84
F(3) =49
(58) Answer : (3)
Hint:
m:%,l

Solution:
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D>0&fC§)<o&fu)<o
f (’71) <0=m>=L
f(1) <0 = 1 <0 (This inequality never satisfy.
L.mis @
(59) Answer : (1)
Hint:
Simplify
Solution:
2c0s10° + sin100° + sin1000° + sin10000"

=2c0s10° + sin(90° + 10°) + sin(3 x 360° — 80°) + sin(27 x 360° + 280°)
=co0sl10°

(60) Answer : (3)
Hint:
Six matrix is possible
Solution:
-1 1 1
1 -1 1 | ,numberofmatrices

=3!
=6

(61) Answer : (3)
Hint:

A

B

Solution:

- (z1fzz)ei7r/2
|23 — 22 21— 22|

- ABC is arightangled triangle
(62) Answer : (2)
Hint:

4x2 _4x+2= sin2y
Solution:

4x% —4x+2= sin2y
since 0 < sin2y <1
S0<4x?—4x+2<1 (“4x°2 —4x+2>0)

=(2x-1)2<0
== %
sin?y =1
y==3
(63) Answer : (1)
Hint:
LetA & Bgeta & b votes.
Solution:

LetA & B geta & b votes. Ordered pair of (a, b) = (0, 20), (1, 19), (2, 18) .... (20, 0)
Total ways =21

(64) Answer : (2)

Hint:

n=5

Solution:

Sum of coefficients in (1 — 3x + 10x2)7 is 8"
= 85
_,15

14
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(65) Answer : (3)
Hint:
Area of triangle loving vertices as (x1, y1)(X1, Y1)
Solution:
The given triangle is right angled triangle having side length as 3, 4, 5.

", D:§x3x4:6

S 2D =12
(66) Answer : (3)
Hint:
Jlim. YA, = (a+a2 +ad +) + (,8+ﬂz +83+ )
a B 1

“Tati5~ 32

Solution:

. n _ 2 3 2 3

J%ZTZIAT = (a+a +a +...>+(,8+ﬂ +8 +>
—a B _1
=Ta T -8 2

(67) Answer : (4)
Hint:
x1 +x2 +x3£10
Solution:
X1 +Xx2 +x3£10
Number of positive integral solution of x1 + x2 + x3 £ 10 will be equal to no. of non-negative solution of equation

yi1t+y2+y3+ys=Tie. locg

(68) Answer : (4)
Hint:
A positive integer having more than 10 digits cannot have all distinct digits.
= The number of such numbers is finite.
Solution:
A positive integer having more than 10 digits cannot have all distinct digits.
= The number of such numbers is finite.
Number of numbers having distinct digits.
=29+9x9+9x9x8+..+9%x9x8!

(69) Answer : (4)

Hint:

$_1__3(m)

= (2K -1)> 4 \60

Solution:

2?21 1 — 1411 11

(70) Answer : (1)
Hint:

Applying R3 - R3 +xR1 +yR2, we get
Solution:
Applying R3 - R3 +xR1 +yR2, we get

x ay
A= y —ar—c b =0
22y’ +1 0 0

= (x2 +y2 + 1)(aby+a2x+ac) =0
=2>ax+by+c=0

as (x2 + y2 + 1) # 0 being sum of three positive numbers.

Section-ll

(71) Answer : 2
Hint:
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This represents the intersection of a circle and positive x-axis.
Solution:

This represents the intersection of a circle and positive x-axis.
Circle: Center at (5, 2), radius 3

= There are 2 intersection points.

(72) Answer : 2
Hint:
Use identity: 52 = (Zr)2 - 2(Zm)
Solution:
Use identity: 2 = (51)2 - 2(=rr)
2)?2-21)=2

(73) Answer:1
Hint:
Use identity:

E use summation formulae
K=1

Solution:
cos(%)-sin(i—’lr)
sin (mn)

o=

(74) Answer : 114

Hint:

General term: Ty + 1 = 2C, x ((3x2)/2)@ = 1) x (1/(4x))
Solution:

Powerofx=2(9-r)-r=18-3r=0

=r=6

(75) Answer : 10
Hint:
Break the sum: S = 2[n? + 2n]/n! = £ n?/n! + 2%n/n!
Solution:
Break the sum: S = Z[n2 + 2n]/n! = Z n2/n! + 2Zn/n!
Use known identities:
Znint=e,zn?3n'=(x2+x)e atx=1=2e
=S=2e+2e=4e=10.873




