DACE

IIT-MEDICAL Major Test — 2 : Physics (Main)

PART (A) : PHYSICS

1. (D)
cos(d6)components of T are cancelled and sin (d@) components towards centre provide the
necessary centripetal force to small portion PQ

2. 2Tsin(d0) =(mp )(R) o’
For small angle, sind0 ~do

- 2Tdo- (Zﬂj(ze)(R)(znn)z

TC
- T=2nmn’R
Substituting the value we get,
T =(2r)(2r)(300/60)" (0.25)

~ 250N
2 (©
mv? mg
R u

~.v=4/uRg =+0.3x300x10
=30m/s=108km/h

3. (D)
Tcos6=mg ... (1)
Tsin®=mro’ =m(Isin®)o’...... (ii)

Solving these two equations we get,
cosf=—2=—9 _
I(27n)

- = (I=1m)

2
[anz}
T

~.0=cos™(5/8)
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4, (B)
Given, R=H
usin2a _ u®sina
g 29
sin® o

or 2sinocoso =

sina
cos o
or tano=4

o =tan"(4)

or =4

5, (A)
dS 2
V= E = (4t)|

P=Fv=12t°
2 2

W = [Pdt = [(12)t’dt
0 0

=24]

6. (A)
Decrease in potential energy = Work done against friction
~.mg(h+d)=Fd
Here F=average resistance

= F:mg(1+nj
d

7. (A)
(f,),, = between 1 kg and 2 kg
9] -0z
2 kg L >30N
u= 0.5
——1m—
=0.2x1x10=2N

(f,)_, =between 2 kg and ground

— d

1kg
2N

2N — dp
1kg ——=30N

15N

=0.5x3%x10=15N

al:gzzm/s2
1
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30-15-2

a,=——
2
=6.5m/s?
a,=4a,—a,
=45m/s?

[
ar
/2><1 2
= |—— =—§
45 3

8. (B

S=+H2+R2/4

)

«~— RI2 —>|

Average velocity = S_ S .5
t T/2 T
9 ©)
F
a=—
t
F
b :t_z
10. (A

[FI'[LT[T] =[M]
AMLT? T LT [T] =[M]
Equating the powers we get,
a=lb=-1

And c=2

11. (D)
V2 =2gh
AT
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m
Or T=mg+

=mg (1+ 2|—hj

12. (B)
Maximum range is obtained at 45

E:%mm ()

At highest point, v=ucos45 =

2
CE=imyi=iml L
2 2 2

1mu2
™) _E
2

1=

2

13. (A)
W = MgH+mgg:(M +%)gh

h
2
h
me

Me
14, (B)
Normal reaction force on the block,
N =ma,
] N
m
)
vy 71 iy
T,
mg
Where, a, = net acceleration of block.
=g+a
_g+ 9 39

2
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IIT-MEDICAL Major Test — 2 : Physics (Main)
g
= N=m|g+=
[g zj
_3mg
2

Now, the time t, block moves by a displacement s given by

s=0+1at? :l(gjtz (wu=0)
2 2\ 2

Here, a =% (given)

Work done = Force x Displacement
2
w-3mg, ot®
2 4
_ 3mg°t?
8

15. (B)
a4 Net pulling force
Total mass
_(2+2—2)g_g
T 2+2+2 3

FBD of C
T

c13

mg
mg—T:ma:%

2
ST=—m
MY
2
=§(20)=13.3N

16. (A
Only two forces are acting, mg and net contact force (resultant of friction and normal reaction) from
the inclined plane. Since the body is at rest. Therefore these two forces should be equal and opposite.

=~ Net contact force = mg (upwards)

17.  (B)
2

t= =2 oc—

a a

-2
a;

N
o))
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2_ gsino 1
1 gsin®—p,gcosd  \1-p,

As, sin0 =cos0at45
On solving the above equation, we get

_3
Mg = 4
18. (B)
19. ©
v=2aRe
3
~.(%errorinV) =3(%errorinR)
=3(1%)
=3%
20. (D)
PLQ=PQ=0
21. (6)
-
u
mg
2
(k)
T-mg=
R
T=6mg
22. 2
2
\/E=at =a (Here, a, =asay)
2
t
Or ﬂ =a
R
.-.t:\/Ez,fgz%
a 5
23. (6)

At the time of leaving contact
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vmg
N=0
2 2gh
-.mgcos = _m(2gh)
R R
2 E+R(1—cos€))
2h 4
L.C0S0=—=
R R

On solving this equation, we get

cosO=5/6 or 6=cosl(gj

2. (2)
Angle of repose 6 =tan™(p)

So, particle may be placed maximum upto 30°, as shown in figure
h=R-Rcos30 =[1—§]R
25. (1)

Using s =ut +%at2 in vertical direction

-.~70=(50sin30" )t + %(—10) t?

On solving this equation, we get

t="7s
26. 3)
u2
h=—or uo Jﬁ
29
27. (2

Decrease in gravitational potential energy of block
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= Increaser in spring potential energy

2
m

-.mg(x,,sinB)= % K x
X = 2mgsin 0
K

28. (4
Let retarding force is F

Then, Fx = % mv: L (i)

And F(X'):%m(Zv)z ...... (i)

Solving these two equations, we get

X'=4xX
29. 2
T - 2usm9’_|_2 _ 2ucos0
g g
R 2(usin®)(ucos0)
g
Z(QT)(QTJ
_ N2 N2
g
1
:EngTz
30. @)
We know, 0 = (@jt
Let number of revolutions be N.
. 21N = ZT{ij 26
X
N =728
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31.

32.

33.

34.

35.

36.

37.

38.

39.

PART (B) : CHEMISTRY

(®)
X=20+1 = (= x-1
2
(B)
Magnetic moment = /n (n+2)
The value of u=2.83BM corresponds to the presence of two unpaired electrons.
So the ion is Ni** (3d°).

(B)
BE.=Cl,>Br,>F, > 1,

(©)

Apply Fajan’s rules (a large positive charge, and a small cation favour covalency)

(A)
Water molecule can form maximum four Hydrogen bond.

(A)
PCl; — Pyramidal
S0O,, CO%~, NO; — Trigonal planar

(A)
(NC)2 C= C(CN)Z

(A)
—)
O ©

Let the total number of molecules of the gas be n, of which n, are in the larger sphere and n, in the
smaller sphere after the stopcock is opened
n=n,+n,and pV=nRT

pv _p'V_ pVv _ P :P,(2T2+le

RT, RT, 2T,R T, 2T,T,
o= 2PT:

2T, +T,
(D)

Vyo, =100 x% and Vo, =100 x%

By the law of mixtures,

CENTERS: MuMBALI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI/ DHULE n



DACE

IIT-MEDICAL Major Test — 2 : Chemistry (Main)

Mass of N,O, +mass of NO, =mass of mixture
The vapour density of NO, is 23 and that of N,O, is 46

@X46+@x 23=100xd ...

3 3
Where d_, is the vapour density of the mixture
.. vapour density d =38.3

40. (D)
2NaHCO, —*“C , Na,CO, + CO, + H,0

Myarco, 2

1

Neo,
112
=2n =2x———=0.01mole
NaHCO, co, 22400

Wiaico, =0.01x84 = 0.84g
Wi, co, =1.00-0.84=0.16g
%Na,CO, =16

n

41.  (B)

PV =nRT=YRT

m
o _ dRT
m

docE

d 710 303

) _ 22 2 10411

ooy 273 760
42. ()

W =2.303nRT Iog&
I:>1

43. (D)
Enthalpy is extensive property as it’s value changes on division of system.

44,  (C)
B,H; have 2 electron 3 centre bond.

45.  (C)
Hey =€x1=(4.802x10esu)(1.275x10 *cm)
= 6.12D(1Debye =10 "*esucm)
1.03

Percentage of ionic character = Bobs 1100 = 222 %100 =17
l"’cal 612
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46.  (A)

EA order = N<Na<F<Cl
47.  (A)

Pbl, disproportionate easily: Pbl, — Pbl, +1,. (Inert pair Effect)
48.  (A)
49. (A

|
o 8120
3121 6x2

50. (D)

Let P, =3atm, T, = 220+ 273 = 493K, V, =1.65L
P, =0.7atm, T, =110+ 273=383K, V, =1L

Using the gas PV =nRT equation, we get

PlVl _ I:’2 V2

n, = and n,

1 2
Thus, fraction remaining is
n_PRVv, y RT, 07x1 y R x 493
n, RT, RV, Rx383 3x1.65
Fraction escaped =1-0.182=0.818
Percentage escaped =0.818x100 =81.8%
So the correct choice is (D)

=0.182

51. (1)
Moles of I, = 24 _ 0.1
254

Moles of ClI, = % =0.2

So, moles of ICl and ICI; formed are 0.1 and 0.1.

52.  (3)

2
Lyman first line, L = 3Rz
M 4

.4
3RZ?

A

Balmer first line, 1 _Rre (ij
» 36

36

- 5RZ?

Ay =2y =59.3nNM

36 i =59.3nm

5RZ? 3RZ2

Ay
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-
59.3R\ 15
Z*=9
Z=3
53. (6)

CH,Cl,, NH,, PCLF;, SF,, XeO,F,, NO;

54, (8)
NH,, SF,, IR, XeO,, H,SO,4, HNO,, O3, HCIO,
55. 4)
N, Ar, Be, Mg
56. (10)
0 .
Use M — Yo by weight x10xd
MW2
Ml\/l = szz
90x10x0.8 10x10x0.9
= = 80
46 46
_ 10x0.9x80 _10mL
90x0.8
57. (32)

Diameter of hydrogen atom =16.92 A

Radius of an atom = % =8.46A

We know:
2 o
- 0.53n A
Z

0.53n?

8.46 =

Orn=4
Therefore, the maximum number of electron in the fourth orbit are = 2n? = 2><(4)2 =32

58.  (15)
13.226V =13.6L£2_i2} 136138
n n
136 _136-13.22-0.38
n
n? =238 36
0.38
n=~6

The electron of H atom is excited from n, >1to n, »6
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. 6(6-1
Number of spectral line = ( )=5

The number of photons emitted is equal to the number of spectral line =15

5.  (3)
Extensive properties which depends on mass are (e),(g).(h).

60. (8)

an?
(P‘F?](V—nb) = nRT
n=1

a
(P+—2J(V—B):RT

%
If b is negligible
p_RT_2a

vV oV?

The equation is quadratic in V thus

+RT£/R?T? —4aP
2P
Since V has one value at given P and T, thus numerical value of discriminant =0
R*T? =4aP
o RT:_ (0.0821)° (300)°
4a 4x3.592

V:
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PART (C) : MATHEMATICS

61. (A

— 1ologp(logq(log,x)) _1

= log, (log, x)=1

~log, x=q

= X=r (1)

log, (Iogr (log, x):O

= log, (log, x) =1

= log, x=r
=Xx=p (2)
From (1) and (2), r* =p'
—p=r"
62. (C)

tan® 0 =sin®cos 0

—=sin0=cos’0

Also the given expression is

sin® 0—3sin* 0+3sin>0—1+1+sin* 0
= (sin’ 9—1)3 +1+sin?0

- —(1—sin2 6)3 +1+sin’0
=—c0s°0+1+sin’ 0
=—sin0+1+sin“0=1

63. (D)
5c0sA+3=0
= CcosA=-3/5
=sinA=4/5
=tanA=-4/3

Now equation whose roots are 4/5and —4/3 is
(x—4/5)(x+4/3)=0

Or 15x* +8x—16=0
64. (A
‘xz—2x—8‘+‘x2+x—2‘=3|x+2|
Now (x*+x—2)—(x*—2x—8)=3x+6=3(x+2)
o (x* —2x=8)(x* +x-2)<0
(x—4)(x+2)° (x-1)<0
The sign scheme is shown below
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+ + - +
—— . ——:
3 | 4

From the sign scheme, x e[1,4]u{-2}

65. (Bonus)
x+2|-|x| g
J8—x*
We must have 8—x* >0
=x*<8=x<2
Also |x+2|-[x|>0

0

:>|x+2|2|x|:>(x+2)2—x220:>2(x+1)20

=x>-1
So XE[—].,Z)
66. ©
We know that,
sin(2”a)
cosa-cos(2a)cos(2%a)...(2" o) = —— 2
(22) ( ) ( ) 2"sina
. T I T . T
. cosz—z-cosz—S....coszw-smzﬁ
sm(fozg)
2 . T T
=\—————=<Sin—5 [+ here, a=—5 and n=9]
9 . TU 2 2
2 sm(zmj
1 . (nj 1 1
=—sin| - |=—=—
2° 2) 29 512
67. (B&C)
Since 2a,b,2care in A.P., therefore
2a+2c=2b
=a-b+c=0
.'.f(l):O

Also f(0)=c>0

Therefore, product of roots is positive
Therefore, other root is also positive.

68. (A
As la,,a,,a,,.....,8g,,8g4, 849,89 are in A.P.,
S0 @, +agy =8, +8g =.....=1+89=90

89
- log(tana,’)
r=1
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=log(tana, .tana, ....tana,, .tanag,’ )
=logl=0

69. (B)
Let x=e,y=¢*z=¢
-.Given terms are log , e,log . €,log , e
Or l,l, L which are in H.P.
23

NG|

70.  (B)
S=1+4AX+7x*> +10x3 +........

XS=X+4X>+7x3 +.....
Subtracting

S(1-x)=1+3x+3x* +3x° +......

S(1-x) :1+3x£L) x| <1
1-x
_ 1+2x
(1-x)’

Given

)

1+2x :§
(1—x)2 16
—16+32x =35+35x% — 70X

= (5x—-1)(7x-19)=0

But |x|<1 x=1
5

71 (A)
Tn:1[1+

313 0

21 1 1 1
== —t—t—t—+.....

3123 34 45 56

2
Hence T,=5——~
e T3 () (n+2)

211
3ln+1 n+2
21 1

~S,=£===2
32 3

72.  (B)
Let T, be the n™" term of the series
1 2 3
L4041 142212 14343

CENTERS: MuMBALI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI/ DHULE m



DACE

IIT.MEDICAL

Major Test — 2 : Mathematics (Main)

73.

74.

75.

76.

Then T, = =
1

(n2+n+1)(n2—n+1)
[ 1
S 2| n*-n+1 1+n(n+1)

vow $7, AL LT AL 1]
— 211 1+1.2] 2|[1+12 1+23

1{ 1 1 } 1 1
+= - F oo, += -
211+23 1+34 2 1+(n—1)n 1+n(n+1)

) %{1_“ n(ln +1)} ) 2(25:1)1)

(A)
We know that

2" ="C,+"C,+"C, +....="C,+"C, +"C, +........
S0, °C, +1° C, +°C, +.....+°C, = 2101 = 2°

(B) 7
T, = 255Cr (\/3—))2564 (g/g)’ _ zseCr (3) 2

256—r

Term would be integral if

and é both the positive integer

As 0<r<256, -.r=0,816,24......,256
56—r

For above values of r, [ 2 j is also an integer.

.. Total number of values of r =33.

(©)

3 3 3
Obviously T = P+22+3 +..... +n

1+3+5+....uptonterms
>ond _1n2(n+1)2 1

== =T :Z(n2+2n+l)
E[2+(n—1)2]

(A)

a0’ +bo+c=ao’+pa+q=0

:azg%; (i)

And b*—4ac =p* —4aq
=b’-p’=4a(c-q)
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da(c—
—bip= il Gl SV (from (i))
b-p
b_p
o= —(b+p) _a a
da 4

Which is AM of all roots of f(x)=0and g(x)=0

77.  (B)
f (x)=cos x+¥

=C0S% X +
4cos X

For Xe(—E,E ,cosx >0
2 2

1
8cosx 8cosx

Now f(x)=cos®x+

Using AM.>G.M.

2 1 1 1
cos? X + + 1 3T
8cosx 8cosx (1)3 (1]
= >l = 2| =
3 8’ 4
= CoS* X + > 3
4cosx 4
78 (A)
(1+t2)12 (1+t12)(1+t24)
= (1+12 CP+7 Cot* 4+ C P+ 2 C P+, ) (1+ %+t + t36)

. Coefficient of t** ="*C,+2

79. (A
(1+X)" =Cy +CX+C,X* +... =C.X" ..., (i)
(1+EJ:CO+C11+C2%+ ...... +Crir+........ RN §13)
X X X X

Multiplying both sides and equating coefficient of x" in iﬂ(l+ x)2n or the coefficient of x""in
X

(1+x)™" we get the value of required expression
e (2n)!

" (n=r)(n+r)!

80. (B)

1)(n+2
(+9(M+2) _ye i 71 3n-88=0=>n =8
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81.  (729)
log, (log, x) +log,,; (log,, y) =1
= log, (log, x)—log, (—log, y) =1

82. (9
18sin? 0+ 2cosec’0—3

=(J1_85in e—\/fcosece)2 +9

83. (2
sin50° +sin140" +sin170°
2sin 25°sin 70 sin 85’
= g(Usin gsin 2A +sin 2B +sin 2C = 4sin Asin Bsin C,where A+B+C=180’)
=2

Given expression =

84 (4)
3sin 2x +2 C052 <+ 3l+2(1—cos2 x)—sin 2x
27

A 2
= 3S|n2x+2005 X + — 28

35in2x+20032x
—(3') -28(3')+27=0=3 =27 or 1
= sin2x +2cos’* x =0 or 3(not possible)
=sin2x+2cos*x =0
=SIiN2X+c0s2x =-1
= sin4x =0(by squaring)
=4AX=nn,ne’Z

_ 3t 't © 3n

=28

85. (4)

<’/|X _ 3|x+l _ %/|X _ 3|X—2
Taking log on both the sides
x+1

4

log|x 3| =X—;2Iog|x—3|
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0

:>Iog|x—3|{XT+1—XT_2}

o 22 (57

=X=40rx=11

86. (25
Given AP.is a;,a,,8,,......., a5
a,+a;=a,+a, =... =24,

a, +a,; +ag :g(al+a15):15

=a, +a, =10
a,+a,+a5+a,+a, =2(a,+a,)+a,
=2(10)+5=25

87. (42)
Let r is the common ratio.

a+ar ar’ +ar®

=6 and 54

=>r’=9=r=+3=r=3(r=-3)

3
When r=3, a=3AM ofaand d _arar =42
88. (32
a+b=12
ab+ -0 _4g
a+b
ab+a—b:48
2
s.ab=32
89.  (14)
Tr =:L4Cr—1xr71;-|-r+l =:I-4Crxr;-|-r-¢—2 =14C:r+1xr+l
By the given condition 2*C, =“C _,+%C., ....... @)
9 14! B 141 N 141
'r!(14—r)! (r=1)!(A5—r)! (r+1)!(13-r)!
2
= (r-1)\(14—r).(13-1)!
~ 1 N 1
_(r—1)!(15—r).(14—r).(13—r)! (r+1)r(r-1)Y(13-r)!
2 1 1

:r(14—r) (15—r)(14—r)+(r+1)r
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IIT-MEDICAL
I 1 11
r(14-r) (15-r)(14-r) (r+1)r r(14-r)
: (15—r)—r :(14—r)—(r+1)
r(15—r)(14-r) (r+1)r(14-r)

15-2r 13-2r
j— =

15—r r+1
—=15r+15—2r®> —2r =195—30r —13r + 2r?
—4r? —56r+180=0=r*—-14r+45=0
=(r-5)(r-9)=0=r=5,9

90.  (7920)

We have (x)lz‘r(—zj =X =X =x"=r=4

4
Hence the required term is 120428(——j =7920
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