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PART (A) : PHYSICS

1 (B)
40 | lo®* 1 2| lw?
— | —+=m(or) [=—
1000 2 2
2
§Ii:—mofr2
5 2 5
:Izgmr2
3
2. (D)

Along x axis velocity component of each piece should be v/ 2 after collision according to
momentum conservation.

3. (A)
. i uN
Vertical acceleration =g o N=ma=(g —ua) m

Horizontal acceleration =a

g-ua=a —a=_9_

1+pu

4. (B)
For isotropic material, length of any line will increase
~.(d+r,+1,)0AT is increase in separation between holes.

5. (B)
Objat 2f = imageat 2f ,inv

6. (D)

93 4 S roar
05
7 (Bonus)
VAR _AV AL R AR 100=(241.125%)0
'RV | R
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8. (A)
At the instant parachute opens, velocity is v, =gt =10x10=100
If v, is velocity on reaching ground,

Then v —v7 = 2x(-2.5)x (2495 —%gtzJ

=V, =5ms™

9. (B)
Consider block A
Ma0—N,g =M, x2
= 0.5x10-N,; =0.5%2
N =4N

10. (C)
At maximum compression, velocities are same
CLM - myv, +m,v, =(m,+m,)v

=v=4ms™
1 1 1 1
COE —>Em1vl2 +§m2v§ :E(m1+m2)v2 +EkX2

= x=0.02m

11. (D)
Let u,,uy & U, be velocities after 1% impact while v,,v, & v be after 2" impact.
Using the formula for velocities after elastic collision as
m,—m 2m,u 2m m, —m
( 1 2)U1+ 272 & V2= lul +£ 2 l]uz
m,+m, m, +m, m,+m, | m,+m,
After 1% impact

vV, =

u, =0,ug =3ms™,u. =%msl
After 2" impact

v, =0,v, =0,V :%ms1

12. (D)
a,=ax2,a;=axl
a—AzgzaB ==ms?
ag 1
13. (A
u, =-10cm,f, = +10cm, v, = uh__ coull
u, +f,
u, =oo,f, =—-20cm, v, =—-d+10cm v, =u2_f2:> d =10cm
u, +f,
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14. (B)

Number of refracted ray decreases, so the image is less bright
15.  (B)

P_ pv ' =constant
v

Polytropic process with k = -1

AW =— ”kR_AlT =§(T2 -T,)
16.  (B)
Aw, =0
Ag e =NR (T, ~T,)=2xRx(300-150)
=300RJ
Au, . =0

. AQu o =AW, . =300R

17. (B)
*.* tis same, so angular velocities w are same.

2

. W

-, required ratio = —=+=-2= 1.5
wir, T,

18. (D)
AB process is isothermal process.

Therefore T = constant and P o« %

Pressure is decreasing. Therefore volume should increase.
In process BC:

P oc T, therefore V = constant

Further, P and T both are increasing.

CD, process is identical to AB process.

19. (C)
V =V (1+/0)
L% = Lo (1+,40) Lo? (1+0,A0)
L=V, 1+ /A8 = (1+ ;A8) (1+ 20.,A8) r=oy + 20,

20. (C)
Ice will not completely melt, so temperature of mixture is 0°C.
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21. 9
10m B
Ae 3m/s
<__Ilm/s
A 10m B
(0]

2
: : : : u

Maximum distance covered in one jump =—=1m
g

So minimum no. of jumps =9

22. (4)
12=(3+2+1)a="6a
12 )
a=—=2m/s
6
Now let F be the net force on 2 kg block in x-direction, then using XF, =max for 3 kg block, we get
F =(2)(2) =4N

23. (2
Required component

- o\
mf{a,v |V

V2

(2\/5)(1)[2f+]j

5

. magnitude = 2 7 =2

N3

24. (5
The forces acting on the block are shown in Fig. Since the block is not moving forward for the
maximum force F applied, therefore
Fcos60°=f =uN and Fsin60°=mg =N

From equations (i) and (ii)

F c0s60°=p[Fsin60°+mg] = F = HMg
c0s60°—psin 60°

1
x4/3x10
_2B 5 5
1 1 31
2 23 2 4
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25. (4

2
Mass of cut out disc =m=ln(5j _M
nR? \ 2 4

From centre of original uniform disc the distance of centre of mass of final disc

Mxo- [ R} MR
v 4\ 2) 4\2) R
—ACM —

M_M+M 4

26. (1)

1 (15 1 ( 1 1 )
fm 1 1 2
fm (15 - 1) 8
fa 15
(% -1)
Of fn= —8X fa= —8x — = 1.6m
1.
By=i o 20 b
Fon 1.6

3=(1—§Jt:>t =9cm

=6Ccm

28. 2
Mass of ice melted = 600 — 550 =50 g
M 'x0.1x 350 = (600><0.5><10)+ (50><80)
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M'=200g
M'=Mx100g
M=2

29. (4

Change in internal energy for cyclic process (AU) = 0.
For process a — b, (P is constant)

W. o = p. AV = nRAT = —400R

For process b — ¢ (T is constant)

W, =—2R(300)In2
For process ¢ — d (P is constant)
W_ , =+400R

c—d

For process d — a (T is constant)
W, ,, =+2R(500)In2
AW) = W —b + Wb—>c + Wc—>d + Wd—>a

a

Net work (
AW =400R In2
dQ =dU + dW, first laws of thermodynamics.
DQ=400RIn2

30. (4
If the force is applied to the center of mass of the whole system then the system
will perform only transitional motion not rotational motion .

For COM:

Xcom = XII;: :f;:rlz
oM +M x %

XcoM = M M

Xcom = %
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PART (B) : CHEMISTRY

31. (D)
H2 + %02 e Hzo
1 vol. 1voI.
2

1 mL Hz reacts with O, :%mL

30 mL Hz reacts with O, :%x30 =15mL
O left at the end of the reaction =20 -15=5mL

2. (C)
3. (C)
M ixture = V. +V = Rl
TV, 55 55
=0.727 M=0.73M
3. (C)
3. (D)

Maximum number of electrons in a shell = 2n?

36. ©
Excited state of neon
37. (D)
v=l_Rrz? iz - iz
A S nj
For Balmer series,
! 109678x1{i2 -iz} _109678
shortest 2 Y 4
B 4 cm B 4 m
109678 109678x100
10
__ 4107 A =3647A
109678 x100
38. (A)

After the removal of one electrons, O" acquires stable half filled configuration, so it has highest I.E.
F has higher I.E2. than N due to higher nuclear charge and smaller size.

39. (A
In non-polar molecules magnitude of van der Waal’s forces depends upon the number of electrons in
it. Out of the given choices, Xe has highest number of electrons, as such it has maximum van der
Waal’s forces and maximum b.p.
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40.

41.

42.

43.

44,

45.

46.

47.

(D)
CO:2 has zero dipole moment value due to cancellation of individual bond moments (O = C = O) as it
as had linear structure. SO> has angular structure so it some dipole moment value.

©
Molecule / ion BF; | NO; | NH; | H,O
Hybridisation sp? | sp? | sp® | sp°
(©)
Bond dissociation energy of N2 (B.O. = 3) > Nj (B.O.=2.5)
(A)
Pin POCly is sp® hybridised i.e.,
1
H==|5+3|=4
[5+3]
Pin PCly is also sp® hybridised i.e.,
1
H==[5+3]=4
[5+3]
©

(i) KCI(s)+20H,0(1)—>KCI(20H,0) ; AH =15.90 kJ
(i) KCI(s) + 200H,0(1) ——>KCI(200H,0) ; AH =18.58 kJ

Our aim is KCI(20H,0)—— KCI(200H,0); AH (enthalpy of dilution) = ?
Subtract (i) from (ii), we get
KCI(20H,0) +180H,0—— KCI(200H,0); AH = 2.68 kJ

(®)

v oNg =N

©)

will behave both as an acid and base (Amphoteric).
(A)

CH,COOH=—=CH,C00™ +H*
_ [CH3CO0][H"]
8 [CH;COOH]
[CH,COO™][H™]
a
_ 34x10*x3.4x107*
 17x107°

[CH,COOH] =

—6.8x107°
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48. (B)
HCI : Strong acid

NH4Cl : Salt of weak base + Strong acid —— It gives acidic solution.
NaCl : Salt of strong base + Strong base —— It gives neutral solution with pH = 7.

NaCN : Salt of strong base + weak acid —— It gives basic solution with pH > 7.
Thus the increasing order of pH is HCl < NH4CIl < NaCl < NaCN

49. (C)
The IUPAC name of aforementioned compound is 1,1-dimethyl-3-cyclohexanol.

50. (B)

Double bond get converted in single bond.

51.  (7)
| = 3 means f-subshell and it has 7 orbitals.

52.  (2.70t0 2.85)
LE.+EA.  275+86

E.N.= 2.8
129 129
53. 3)
W =-nRTIn ﬁ
Vi

5229 =-—nx8.3x300xIn %

5229=1743xn

n=3
54, 1.3)
X504(1)——>2X0,(9)

For the reaction, Ang =2
AH =AU + Ang RT

AH =6100cal mol™ + 2x2cal Kt mol™ x 300 K
=(6.1+1.2)kecal mol 1

—7.3kcalmol™
AG =AH-TAS

— 7.3k cal mol™ =300 K x0.02 k cal KX mol™*
= (7.3— 6) kcalmol™* =1.3kcalmol™.
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(500)

Major Test — 3 : Chemistry (Main)

AS=35°(p)-28°(r)
(A8 ]| 55 (A)+ 35 (8y)|
- 50—(%x60+§x40jJK‘1 mol 2

At equilibrium, AH=TAS

T_AH_ -20x10°)
AS (50—1x60—3x40j
2 2
T =500 K
56. (1)
Hy(g) + I,(g) = 2HI(9)

Initial mol : 45 45 0
Egm. Mol : 3.0 3.0 3.0

__[HIP® _30x30_,
° [H,I[1,] 3.0x3.0
Note : Volume of the container is not involved in the calculations.

57. (13)
No. of moles of HCI in 0.365 g = % =0.01mole

No. of moles of NaOH is 100 cc. of 0.2 M NaOH = 12'50 x100 =0.02 mole

NaOH left unneutralized = 0.02 — 0.01 = 0.01 mole
Volume of solution = 100 cm®
0.01

M (NaOH) =—-x1000=0.1M
100
pOH =—-log(OH™) =-log(0.1) =1
Now, pH+ pOH =14
pH=14— pOH=14-1=13

58.  (3)
COOH COOH
N W
0 @} ' \C]>
H—C—OH , _N% 5
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59. (3
0 0
: > Aromatic
«@ 0
n -
L I «—> Aromatic

==\ o e :
l 5 <« —> Aromatic
—

)

60.
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PART (C) : MATHEMATICS

61. (A
f(x)=—=
[X|-x
x|-x>0 (We know |x| > x)

62. (D)

xe[-1,0) or xe[2,3)
xe[-1,0)u[2,3)

63. (C)
No. of hands shakes = (selection of 2 from 20) — (hand shakes by wife with own husband) — (hand
shake by Indian wife with male)

=2C, -10-5x9=135

64. (B)
Required number of rectangles in the figure
= Total possible rectangles — Total number of possible squares
=[7C,x°C, |- [(4x6)x(3x5) + (2x4) +(1x3)]

=210-50
=160

65.  (C)
10
D C, = Cu+P C 47 Cy+... 47 Cyy

r=0
We have #C,+*C,+* C, +....+7° C,, =2%

20 20 20 20 20 20
:>( Co+..t Clo)+( C,+7CL+...+ CZO):Z

= (ZOCO o 4P CZO)+(2°C9 +2Cy+. CO)=220

= 2(%Cy+...47°Cy ) =27 47 Cy

120
= ?Cy+...+7°C, =2° s Cy
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66. (B)

X +ef_e

e¥=e—e'

ce¥>0=e—e ¥so el < e

= f(x)<1

67. (B)

(Vx-1)(2x-3)

x->1  2x%+x—3

i (&—1)(2x—3):Lim (Vx-1)(2x-3)
x>1 (2x+3)(x-1) x->1(2x+3)(x/§+1)(\/§_1)

68. (B)
)I(i_rg([x—3]+[3—x]—x) {= [X]+[-x]=-1when x & I}
:)I(im3(—1—x):—4

69. (D)

E, : Six occurs
E, : Six doesn’t occut
A : Man reports that it is a six.

1 5
P(El)zg,P(Ez):E
S(A)_3 p(A) 3 1

E) 4 \E) 4 4
A
P(E)P| 2
P(E _ ( 1) [Elj
A P(El)P(A] P(Ez)P(AJ
1 E2
1 3
1.3
_ 6. 4
3 51
X X
4 6 4

©olw o
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70.  (C)
c0520+2c0s0 =2cos?0+2cos0—1

2 2
=2 cose+1 L =2 cose+1 —§2—§
2 4 2 2 2 2

7. (C)
For xel, f(x)=0
For xeR ~ 1
(x—[x])<1

2(x—[x]) <1+x—[x]

Thus f(x)<%

72. (D)
f(x)=[x-1-5]
Casel x=>1
f (x)=|x-1-5|

—X+6 1<x<6
Case Il x<1
f(x)=|x+4]

Xx+4 —-4<x<l
:{—(x+4) X< -4

Y P L N —

AN

H 1 6

X—6 X=>6
:|x—6|:{

73.  (C)

f(x)= x{(x+%j2+1zl}+sinx

2
Clearly x{(x+%) +1741} increases with x.

and its value change over R.
Also, —1<sinx<1.
So, therange of f =R

Hence, f isonto and one-one.
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74, (C)

lim(1- x)tan(nzxj

x—1

=lim(1- x)cot(g—n—zxj

- !(i_)ml(l—x).wn(;th)j
“ay

=lim

L tan (725(1— x)]

F].II\)

T
75.  (B)
"o, B are roots of x° —ax+b=0

= xz—ax+b:(x—oc)(X—l3)

x?—ax+b 1 elxe)(x-B) _q
lim = lim B
x>0 X—o x—a (X—a)(x—P)
=0 —
76. (A

Let E; be the event that exactly two players scored more than 50 runs, then

113 9)(1 21 9)(1 23 1) (1119
P(Ep)=| SxSxSx— |+] ZxEx=x— |+ ZxExZx = 4| ZxZx=x—
2°3°4710) (27374710) (27374710) (2 10

3 4
11 3 1 1 2 1 1
(2 3 4 Oj (2 3 4 0)

_ 65

© 240

Let E, be the event that A and B scored more than 50 runs, then
113 1 27

DB )= e 20

P[Ejz P(E,NEy)

E PE;

271240

~ 65/240

27

65
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77. (D)
P(AuB)zl—P(AuB):1—1:§
6 6
= 1 3
We h P(A|===P(A)==
e have P(A) = (A) ;
Again, P(AUB)=P(A)+P(B)-P(ANB)
5 3 1 1
—=—+P(B)-= P(B)==
= s=7t (B) 2 (B) .

Now, P(AnB)=P(A)P(B) seems to be true.

Thus A and B are independent.
As P(A)=P(B)
So, A and B are not equally likely.

78. (A
w.r.t. the given data
Let A gets x no. of objects
Let B gets y no. of objects
Let C gets z no. of objects
ATQ. x=y-1z=y+2

X+Yy+2=16

= y-1+y+y+2=16

3y=15

y=5

o X=4,2=7

: 16!

Required no. of ways = ——

415171

79. (A
[X)* ~[x]-6>0

= ([x]-3)([x]+2)>0
= [x]<-2or[x]>3
= [x]<-3or[x]>4
= Xxe(-0,-2)U[4, x)
80. (©)

M : 1time

| : 4times

S : 4 times

P : 2 times

Total no. of required selections
=(1+1)-(4+1)-(4+1)-(2+1)1
=2x5x5x3-1=149
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81. (41)

= n(RuTV):1003—63:940

n(R) =794

n(TV):187

940 =794+187-n(RNTV)
= n(RNTV)=41

82.  (165)
Leta=2n+Lb=2n,+1L,c=2n;+1,d =2n,+1
Now, given a+b+c+d =20
= 2(n+ny+n3+n,)+4=20
= Mm+N,+N3+ny =8

Distribution of 8 identical objects in ny, n,, ng, n, is 8+4-1c

= c, =165

4-1 @S Ny, Ny, N3, Ny 20

83. (8)
We know period of f (x)=|sinx|+|cosx] is g

— Period of f (x)=]sin4x|+|cos4x|

_m2_x
4 8
84.  (10)
Put x =1, —% is given function respectively, we get
1 .
2f(z)+f@:2 ..... (i)
and 2f(2j+f( =1 (il

On solving Equation (i) and (ii), we get f (2)=

wlo

85. (3)

lim \/xz +1-1

x—0 2 9

_lim X2 +1-1 (“X +9+3)_3+3

X = =3
-0x*+9-9 21141 141
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86. (1)
) etalnx_ex
lim———
x—0 tan X —Xx

o planx=x _q e planx=x _q
=lime*| —| = lime" lim——
x—0 tan x—Xx x—>0 x—>0 tanx—X

87.  (0)

88.  (360)
n(A)=4 and n(B)=6
Let a, b, c, d be the elements of A
Number of way to select image of a from B =6
Number of way to select image of b fromB =5
Number of way to select image of c from B =4
Number of way to select image of d from B =3
Total number of ways =6x5x4x3 =360

89. (252
Here total ways will be like x; =1 and X + X, + X3 + X4 + X5+ Xg =11

Thus no. of ways = *">7C = 252

9. (3
3—X
f (x)=,/[logig —j
X
logyg ;ijo
X
- 22X = 3_2X20 = 2X_3£O
X X X
+ . = 43
0 E
2 = Xe(O,ﬁ}
2
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