VERY SIMILAR

PRACTICE TEST

Hints and Explanations

1. (d):x=128

Velocity, v= d_d 1.2t%)=2.4¢
dt  dt

dv d
Acceleration, a = &_a (2.4t) =2.4 =a constant
dt dt

Thus the given motion is uniformly accelerated.

2. (c) : According to radioactive decay,
N=Nge™

where,

Ny = Number of radioactive nuclei present in the

sampleatt =0

N = Number of radioactive nuclei left undecayed

after time ¢

A = decay constant

For 20% decay
80N, - .
0 =N0€ Aty (1)
100
For 80% decay
20Ny _ N o2 .. (i)
100

Dividing equation (i) by (ii), we get

4=¢M1-1) — 4= Mo-t)
Taking natural logarithms of both sides of above
equation, we get

Ind =A(t, - 1))

In2
T
t,—t, =2 x Ty, =2 x 20 min = 40 min

.- r-f»ucow
H =~
%X

Here, angle of projection, 6 = 60°

Let u be the velocity of projection of the particle.
Kinetic energy of a particle at the point of
projection O is

k=12 (i)
2

where m is the mass of a particle.
Velocity of the particle at the highest point (i.e. at
maximum height) is ucos0.

Kinetic energy of the particle at the highest
point is

1 1 1
K’ = Em(ucos 9)2 =—mu*cos? = Emu2 cos260°
(L] =K (Using (1)
=—mu’|—| =—
5 5 1 sing (i
2
4 (0: Im_axzﬂzé
Imin (a—0) 1
a+b 5
== or 5a—-5b=a+b
a-b 1 3 I 2
or da=6b or =2 . 1=2 _7
b 2 L, p 4
5. (@Q):E=G’hi (1)
Equating dimensions on both sides of equation

(i), we get
[M'L*T?] = [M'L3T 2P [ML*T)9[LT ']

— [M—p+q L3p+2q+rT—2p—q—r]
Applying principle of homogeneity of dimensions,

we get
—p+g=1 ...(ii)
3p+2g+r=2 ...(iif)
_2p -q-r=- 2 (IV)
Adding (iii) and (iv), we get
p+q=0 (V)
Adding (ii) and (v), we get
2q=1or g =%
From (ii)
ol 1
pP=4 5
2
Substituting the values of p and g in equation (iii),
we get 3 5
—+1l+r=2or r=—
2 2
1 1 5
H > =—q=—r=—=
ence, p 5 q 3 r 5
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6. (b): When the body is floating in a liquid,
then
Weight of the body Weight of liquid displaced

i.e. Viody Phody& = Vinside Pliquid &
Let V be the volume of the body.

2
In water, Vpbodyg = g VPyater

Pbody = g Pwater (1)
Inoil, Vp, dy g= Vpoﬂ g
pbody = E Poil ...(ii)
From (i) and (ii) we get
Poil — é
pwater 3
Specific gravity of oil
Poil — é
pwater 3

7. (d) : Currentthrough R, is (225 - 1.5) A=0.75 A.
Voltage across 30 2 =1.5x30=45V
As R, and 30 Q are in parallel

Voltage across, R, =45V

225A Ry

45V 15A

27075A E R, 30 Q
R,=60Q -[

Also,R,=60Q (- R =R, (Given))
Voltage across, Ry =2.25x 60 Q =135V
=(135+ 45)V =180V

8. (d) : For good demodulation,

l<<RC or RC>>l
v v

9. (d):In an open pipe, the fundamental
. v .
frequency is BTN and all harmonics are present.

Third overtone means fourth harmonic.

4y
Frequency of third overtone V, =——
2L,
where v is the velocity of sound and L, is the

length of the open pipe.
In a closed pipe, the fundamental frequency is

% and only odd harmonics are present. Second
4Lc

overtone mean fifth harmonic

Frequency of second overtone v, = v
4

where L is a length of a closed pipe. ¢

Asv, =1,
4y Sv 10 10

= or Lo=—Lyp=—X8cm=5cm
2L, AL; €716 ° 16

10. (b) : de Broglie wavelength associated with
charged particle is given by,

h h _[2myq,V
\2mqV ’7\,(1 Zmpqu

where subscripts, p and o represent proton and o
particle respectively

or A=

m A
As —L = andqo‘— - P _
m, 4 1 A

Jax2 =22
o qp o

11. (c) : Here, the springs are connected in series,
their resultant force constant K is given by
1 1 1 k+k
Lt _kth e Kk
K k kK kik, k +k,

12. (a) : Given o0 = 0.98 and AI; = 5.0 mA
From the definition of,
_Ale
= AL
Change in collector current

AI. = (o)) (AL) = 0.98 X 5.0 = 4.9 mA
Change in base current,

Aly= Al - Alo= (5.0 - 49) mA = 0.1 mA
13. (d): In SHM,
Potential energy of a particle, U = % mo’ x>

1
Total energy of a particle, E= > mo*A*

where symbols have their usual meaning

At x:é

>

the fraction of total energy which is

potential,

I
E_Emwx x2 I:A/z]
E

1
= = -
— mo?*A? A A 4

14. (c) : When the lens is in air
1

1
—=(g -1
fa (Rl RZJ

1
o)

When lens is in water,

L:(“_g_l)(L_LJ
fw p’w Rl R2
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1 (1.5—1.33)1 1
or —=|——||———
fu 1.33 R, R,
1.33
or fW—(lS D ——
1.5-1.33
1.33
or =20X0.5x——=78.2cm
Fu 0.17

=782 cm
The change in focal length = 78.2 - 20 = 58.2 cm

15. (b) : According to Wien’s law, A, oc%

A T 3000 3 2

Mm——=—== or A,=-X,

A, T 2000 2 3
16. (a) : Here, t=2mm,x=1.6 mm,K=7?

As potential difference remains the same, capacity
must remain the same
gA  gA

gt od-16
k

where d is the separation between the plates
initially.

1 1

x=t (1——): 1.6=2(1——), which gives K=5.
K K

17. (a) : Distance covered in 5™ second is

DS:O+§(2><5—1):9§ ¢ u=0)

Distance covered in 5 seconds is
1 25

5,204+ Laxs? =258 -
2 2

Dy _ 9

S 25
18. (c) : AsAQ = mcAT

Here,c=DT3, T, =20Kand 7,=30K
30 30 4 30

~ Q= [mDT%T = mDJ. 34T = mD| -
4 20

:@[(30) ><104[81 16]

=(6—)x104Dm
4
9. (a) : Here, p = 42 - 4t + 1
do

Induced emf, |g|= S

~(20)*]=

_4 (42

—4t+1)=8t—-4
dt

le| 8t—4
10

Induced current, I =

1
8X—-—4

1
At f=—s, [=—2 —
2 10

20. (b) : Total average energy density of electro-
magnetic wave is

2
rms T I Brms

1 1 (E2 E
H 8OErms 2”0 [ 2 J [ Brms = r;ns J

=0A

1
<u>=—g,E>
50

1 1 -

2 8OErms 2”0 E1rms€Ol‘L0

1

ESOErms T EOErms SOErms

=(8.85x 10" 12)x(720)2 458x10°Tm™.

21. (6.0) : Here r, = 6R + R=7R; T, = 24 hours
r,=25R+R=3.5R

According to Kepler’s third law of planetary

motion,

2 .3 3/2 3/2
L_n Tzle(r_z] _24(35R)

le r13 n 7R
24 24
3/2 —6I hours
"2

The Value of nis 6.

22. (2.0) : By Gauss theorem, gf)E 4§ = Jendosed
€

1 r
E4Tcr2:—J' kr® amr’dr

” ra+3 K [ra+1]
= E=— = E=—
gorz a+3 g a+3
1
E(r = g): 3 E(r=R) (Given)

L[E]aH:lL[R]HI
g a+3)L2 8¢gy(a+3)

R a+1 1
= |:E:| =5[Ra+l] = 2a+1=8

23. (4.0) : For an adiabatic process,
TVY~1 = constant; TVY = Tfoy !
Substituting the given values, we get

—1
— V. -1
TiVin:aTi(E’J = a=8"

a=2


http://www.PDFWatermarkRemover.com/buy.htm

5
For a monoatomic gas, Y= 3

5, 2 2
. a=8" =8°=(0%3=22=4

24. (3.0) : Here m, = 10 kg, m, = 20 kg, m; = 30
kg, F=60 N
The common acceleration of the system is

F 60 -
a= = =1ms™>

my+my+my  10+20+30

T,=ma=10a

T, = (m; + my)a = (10 + 20)a = 30a

T, 30a

T, 10a
25. (0.5) : The maximum current is obtained
at resonance where the net impedance is only
resistive which is the resistance of the coil only.
This gives the resistance of the coil as 10 Q. Now,
this coil along with the internal resistance of the
cell gives a current of 0.5 A.
26. (a) : FeO (being basic) combines with silica
(Si0,) an acidic flux to give FeSiO; slag.

FeO + §i0, —> FeSiO;
(slag)

27. (c) : (a) O = less than 109°28’
(b) Incorrect position of lone pair
187°
S 2
2

o

(c) Square planar structure with 6 = 90°
(d) 9 # 90O in SiF, because it is tetrahedral.

28.
NaNO,/HCl CuBr/HBr
280 K Sandmeyer
O/\/ reaction

Intermediate 3° carbocation is formed which
is more stable. Thus, no rearrangement in
carbocation takes place.

O)v product is not possible.

. (b) : Degree of hydrolysis, h = K,
K .c

a

+ N,

_\/ 1x107" _\/ 1x107
1X10™° x0.001 V1x10™> x1x107>
=4107° =107°

31. () : It is poly-B-hydroxybutyrate-co-f3-hydroxy
valerate (PHBV) which is biodegradable polymer.
All others are non-biodegradable polymers.

32. (d) 33. (b)
34. (d):
Me\ NH Me\ |C|) Br,+
3 N — 2
H—=C—CO,H—> H—C—C—NH, =
Ph Ph
Me Me

| HNO, |
©7(|3—OH<—H—C NH,

35. (c) : Ionic radii of isoelectronic ions decrease
with increase of nuclear charge thus, it shows a
decrease from O™ to AI**.
36. (a): ATf= Kixixm
0.0558=1.86xix0.01 = i=3
Given complex is a strong electrolyte.
For strong electrolyte, i = n
n = No. of ions = 3 ions
Therefore, formula of the complex is
[Co(NH;);Cl]CL,
+4 0
37. (b) : In the equation; SO, —>§
SO, acts as an oxidising agent,

Molar mass

Eq. mass of SO, =
Change in oxidation number

64
=—=16
Twice of 16 = 32

38. (d) : Energy absorbed by each molecule
=44%x107"]

Energy required to break the bond = 4.0 x 1077 ]
Remaining energy gets converted to kinetic
energy

=(44x10Y-40x10Y)7

=0.4 x 107"? J per molecule

Kinetic energy per atom = 0.2 x 107" ]

=2x1072°J

39. (a) : The physical adsorption isobar shows
a decrease in x/m throughout with rise in
temperature.
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40. (a) : For endothermic reaction, AH = +ve.
For reaction to be spontaneous, AS must be
positive and also TAS must be greater than AH in
magnitude. The reaction is then said to be entropy
driven.

41. (d) : Compound with N, S and carbon will
form NaSCN to give red ppt.

Na+ C + N+ S—> NaSCN
Fe**+ SCN™—> [Fe(SCN)]**
(Blood red)

42. (d): Due to lesser amount of D.O. in warm
water, the growth of fish in it is not as healthy as
in cold water.
43. (b): 8P + 3Ca(OH), + 6H,0 —>

3Ca(H,PO,), + 2PH,

X)

(A) is HyPO, (hypophosphorous acid), a monobasic
acid. PH; is less basic than NH;. The bond angle
in (X) is less than that present in NH;- H,PO,
on heating gives orthophosphoric acid and
phosphine (X).
44. (b) : The colour arise by charge transfer. In
MnOy, an electron is momentarily transferred
from oxygen to the metal and thus oxygen changes
from O* to O~ and Mn from (+7) to (+6).
45. (d):
(|3H3 CH; C|)H3
CH;—C—Cl 225 CH;—C=C—CHj,
(ljl + ZnCl,
A)
46. (217) : Density of the crystal d (g cm™)
ZM

- Ny xa’

AXN,yxa’  2x6x107 x(5x107°)°
M 75

Thus, the unit cell of cubic lattice will be

body centred. For bec lattice,
4r (radius of atom) = Diagonal of cube = /3¢

NG 1.732 x5 10>
YZTX XIO =

Z= =2

=216.5=217 pm

47. (3) : Among the given species, I5, N,O and
N; are linear species.

“N=N=N:", N=N=0, [-1-1]"
48. (11.08): For first order reaction,
0.693

Ly = p

t;, = 200min = 200 X 60 = 12000 s
0,693
12000

Also, for first order decomposition of H,O,, rate

constant is

=58%x107°s!

1.0x10*
logk=142—-——K
Comparing the above equation with the Arrhenius
equation,
__—a
2.303RT
= E,=2.303x8314x 1.0 x 10*
=1.91 x 10° J mol ™"
The multiplication of E, and k
=1.91x10° x 5.8 x 107 =11.078

logk =log A —

49. (5) : The possible cyclic isomers of the
compound with molecular formula C,Hg are
(fH3
H,C——CH + HC%— CH," C—CH'
CH, CH,

| ||
AN
H,C —\CH’ H,C —CH,

50. (6) : [Pt(NH,;),(SCN),]- cis and trans-isomers = 2
[Pt(NH,),(NCS)(SCN)]- cis and trans-isomers = 2
[Pt(NH;),(NCS),] - cis and trans-isomers = 2
The complex is square planar so, it does not have
a pair of enantiomers on account of the presence
of plane of symmetry.

51. (d) : The given function is f{x) = sin[x]
Clearly —gﬁx<0:> [x]: -1
and 0<x<z:—:>[x]=

Range = {0, -sin 1}
52. (a) : "C5+"Cy>""'Cs = "TIC>"IC

1 51(n—4)! _
(n+1)! .5.(n 4).> (n 4)>1
6!(n—5)! (m+1)! 6
= n-4>6=>n>10
Hence, least value of n = 11.
3. (a): Wehave )’ =x° = 2y- dy
dx
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2
LD

dx 2y
Given that, slope of tangent at (m?, m")
= slope of normal at (M 2, M 3)

(%) -
= _— ==
dx ) 2 md) (d)’)
dx (MZ,M3)
3m* 2M? 4
m3 =——  =>mM=——
2m 3IM 9

54. (a) : We have

21-r r

b

7. =2c | 3L 2
it [ Jb a

— 21Cr a7—(r/2)b(2/3)r—(7/2)

Since the powers of a and b are same,

/2 dx /2 cosx dx

55. (a): Let I= | =] :
o 1+cotx | cosx+sinx

_ T
Replacing x by 5 - x, we get

T
o2 cos(z—x)dx
I=|
0 T (=
cos| ——x |+sin| ——x
(2 ) (2 )

T2 sinxdx

o Sinx+cosx

m2 cosxdx ™2 sinxdx
I+1= | ——+ [ =
o cosx+sinx | sinx+cosx

/2
= Jde=[x? =2
0 2

/2 dx T

0 l+cotx 4

So,2[=E = I=E =
2 4

asinh+be" +ch® b

56. (d): f/(07)= lim

—h
=—(a+b)
o asinh+be" +ch® —b
f/(07)=1lim =a+b
h—0 h

f(x) is differentiable at x = 0
a+b=-(a+b) = (a+b)=0.

2 2
57. (c) : Theellipseis ¥ ¥ _4

2y

_

S, =(-2,0),5=(2,0)

1
= SlS=4=2ae=2a><g=>a=6

b2=a2(1—ez)=36(1—;)=32

= b=42 .. Minor axis = 2b = 8+2.

58. (c) : From given relation, we have

x =cosO + i sinO
Take x = cosO + i sin®

x" = cosnB + isinn6 [By De-Moivre’s theorem)]
and 1/x" = cosnB - isin nO

x"+ (1/x") =2 cos no

X = 2x" cosnB+1=0
59. (a) : n =15, Zx* = 2830, Zx = 170
(New)Za? = 2830 — 400 + 900 = 3330
(New)Zx =170 =20 + 30 = 180
Corrected variance, i.e., 6°

_ (New)ya? _((New)sz2

n

n

2
(0],
15 15

60. (c) : We have, sinx + sin’x = 1
or sinx=1 - sin?
cos'?x + 3cos'% + 3cos®x + cos®x - 2
= sin® + 3sin’x + 3sin*x + sin’x - 2
= (sin%x)? + 3(sinx)? sinx + 3(sin%x)(sinx)?
+ (sinx)* - 2
= (sin’x + sinx)> - 2= (1)’ -2=-1.

61. (d): lim\[x+\/x+\/_—\/;

X—>o0

= lim x+Vx
T x+x+x +x

(Using Rationalisation)

X or sinx = cos’x

_1
! 1+1 2

, and ! arein A.P.
p+q r+p r+q

1 11 1
r+p_p+q_q+r_r+p

p+q—r—p r+p—q-r
(r+p)ptq) (g+r)r+p)

62. (b): Since
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q-r_pr—q or qz—r2=p2—q2
ptq q+r
Hence, p?, ¢% r* are in A.P.
1 1 i
63. (b): A=(2+i)|1 1+2i 1+i
1 2 1-i
0 -2 -1
=Q2+9)|0 -1+2i 2i

1 2 1—-i
(ByR, » R, - R,, R, —> R, - R;)
=Q+i){-4?+(-1+2) =2+ )4 -1+2i)

=Q2+1)(B+2i))=4+7i.

64. (a) : Coordinates of A=|0, .p )
sinc,

Coordinates of B E( p ,O)
cosol

Coordinates ofME( P , P )
2cos0 2sind

p Yy
Now, let x = (1), Na
2coso
= LG(i
4 2sino i

Since, cos?0. + sin’c. = 1

- (&) (5]

X
0| J4

[From (i) and (ii)]

65. (d) : The point of intersection of the curves
y=xand y =1/xis (1, 1)

Wy

(0] x=2

2
The required area = [ (x3 —l)dx
1 X
4

2
X 1
=[4—logx:|1 =4—log82—2

(145 —log, 2) $q. units

66. (d) : Given that tan6 - cot® = a

and sin® + cosO = b

Now, (b - 1)*(a* + 4)

= {(sinB + cos0)? — 1}? {(tanb - cotO)? + 4}
=[1 + sin20 - 1]? [tan®0 + cot®0 - 2 + 4]
= sin®20(cosec?0 + sec?0)

1
+ =4
sin’0  cos? 6]
67. (a) : For binomial distribution mean = np = 20
..(1)
...(ii)
(from (i) and (ii))
1

4 4
= q=g = 1—p=g = p=g

= 4sin® O cos? 9[

variance = npq = 16
20g =16

Now, nX%ZZO = n=100

1
(I’l, p) = (100, 5)

68. (d): 12422 + 4 2= M+ D@n+1)

6

3
_nxXm+)x(n+1/2) >7’l'”'ﬂzi

3 3 3
[-n+1>nandn+1/2 > n]

69. (a) : The given lines are perpendicular so,
vectors b, =—3i+20,j+2k and b, =30+ j— 5k

are perpendicular. So b, -b, =0

= -90+200-10=0 = -70=10
= o=-10/7
{ 2
70. (b): Wehave,dl_F 1_7)/:0
dx \1-x*
dy 1-y? N dy _ dx
dx 1-x* \/l—y2 N

d dx
= J . 2 :_j 2
\/1—)/ \/l—x
= sin”! y+ sin'x=sin"'a

:xﬂl—yz +y\/1—x2 =a

71. (45) : If 2 - i is the root then 2 + i is also the
root
Sumofroots=2-i+2+i=4

-12
—=4 = a=-3
“ b
Product of roots =—=(2—i)(2+1)

a


http://www.PDFWatermarkRemover.com/buy.htm

Syl

= —=4-(i) =4+1=5

Q

= b=5x%x(-3) = b=-15
ab=-3x(-15) =45
cost —sint
72. (3): LetA=| . ],
sint  cost

2T
wheret= — = 3t=2m

A2 cost —sint || cost —sint
" | sint  cost sint  cost

5 cos2t —sin2t
= = .
sin2t  cos2t
Now, A2 x A = A®
cos2t —sin2t || cost —sint
" |sin2t cos2t || sint cost

cos3t —sin3t COS2TT
| sin3t  cos3t | |sin2m

1 0
= A’= [0 1] .. Least value of k = 3.

—sin2T
COS2TT

73. (2) : The equation of any plane containing
the given line is (x + y + 2z - 3)
+AQ2x+3y+4z-4)=0

= (1+20)x+(1+3My+(2+4A)z-(3+41) =0
()
If the plane is parallel to z-axis whose direction
cosines are 0, 0, 1 ; then the normal to the plane
will be perpendicular to z-axis.
(1+2A) (0)+(1+3A) (0) + (2 +4A) (1)=0
= A= —l
2
Putting value of A in (i), we get required plane

(x+y+2z—3)—l(2x+3y+4z—4)=0
2 .
= y+2=0 ..(ii)
S.D. = distance of any point say (0, 0, 0) on

=2

z-axis from plane (ii) =
(1)°

74. (3):(Gxb)? +(d-b)> =144

= |aP|bP —(a@-b)*+(a-b)* =144

= 16|b['=144=|b[*=9=|b|=3

75. (2) : f (x) is increasing.

So its greatest value is f (3) = 27.
Let the G.P. be a, ar, ar?, ... with, -1 < r < 1

L=27 anda-ar=3
1-r
On solving, we get r = 2/3
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