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Math ti .. - =
Hlathematics Similarly, |ax j[’= a} +a]
1L @A )= Ltf(x)= Ltf(1-)tan %xﬁ and |axk = af +a;
O |axif> +|axj| +|axk[
= Lt (1-(1+h) tan [ (1+h)7 =2(al+al+a2)=2|af 2x1°> =2
h0 E E = (a2+az+33)— lal” 2x1" =

5. (C) Let1=f555”.55".5xdx

Lt f(-h)tan Eg+ghﬁ

- " Put 5% =t 0 5% 5% 5% (log 5)° dx = dt
art

H-h et b Dol gt

I
2" 22 -
t—2—— —=— 5
=h~0tan|:[T[h|]T[ T Ol= -+C
E E (log5)

2. A As domain of cos™ x is [-1, 1], therefore, | 6. (D) Since, cos cosx = x if x D[O, n]

domain of f(x) is given by

0 y=cos(cosx)

-1< M <1
4

e 6<—|x] <2 - 62 |x|=22

- 4<2-|x|<4 O y = cos(—cos(T+ x))
O y= 1—coscos(T + x))
O

y = 11— (1+ %)
0O flx) is defined only for |x| <6.

I
Since, * =— and m + x will lie between 0

cosa sina O |cosa sina 0 4
3. (D) A=|cos sinf3 0|x|cosB sinf O and .
cosy siny O [cosy siny O Since, cos™ cosx = x if x 0[O0, 1]
—0%x0=0 Hoy=
4. B Let §=a11+a23+a312 % =-1

then axi=(a,i+a,j+ak i N
R 7. (C)  Byproperty,adj A’ (adj A = O (null matrix)
= a,0+a, (712)+ as] 8. (B)  Since, fix) = flx)

O f(x)is an even function and differential

=-a,k+ayj of an even function is an odd function.
O |axif=(-a, )2 +al=a+al 9. (© Let flx) = 18«2
7 . 3 |j
0 I 18x" dx =18 53—
2 03 O
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10. B)
11. (©)
12. (A
13. B)
14. (O)

=6((7°-(=1?
=6(7)°-6(-1)°

O Of the given options the value of f(x) is
18x2.

dy y dy @l 10
: -~ =-yv+< - = + =
Given 1 y < Or v B]x

On integration, we get
log |y| =x +1log |x| +c or
log |y| —log|lx=x+c

y

X

x+C

O log =e

X‘=x+c O
x

O

o<

=+e‘e” or X =Ae¢e"
X

Where A = % e°is a constant.
O y=Axe

0O The solution y = x e* corresponds to
A=1

cosx + Sinx = 2005@”‘5@

So, flx) = E»/ECOS@C-E%

Since, [x] is discontinuous at integral values
of x.

g _m. .
Now, V2 cos E’C - 1 EIS an integer at

_Tm 3 Tn

2"

Ix log x (log x —1)dx

= Ilogx (x log x - x)dx
Note that

d 1
—(x1 -x)=x—+logx—-1=logx
dx(x 0gx —x) x—+log g

J’(x logx —x)' (logx)dx |(flx)f' (x) type

2
(xlog;c—x) +C

. -> ->
Since, (a x b)* = la x bl?

dBjsingf

0 @xby=

0 @xbp= 16><4><i=16

15. A)

16. (D)

17. (©)

18. (©)

3-2i 5+i 7+3i
z=| -i -2i 3i
3+2i 5-i 7-3i
Applying (R, ~ R,)
3+2i 5-i 7-3i
= i 2 -3i|=z
3-2i 5+i 7+3i

0 z=z,zis purely real.

Let the two positive numbers be x and y
O x+y=k

Let E=x%+y?

O E=x%2+(k-x)?

for E to be minimum, we must have

0 %:2x—2(k—x)20

0 ox=%
2
K
Now, e =4>0 OxOR throughout
. . k
0 E attains its minimum at x = 5
k
0y=—
Y79

Given equation is
edy+(yer+2x)dx =0

xd X
or eay+ye +2x=0

d_y+y:

-X . . . .
or —2xe™  which is linear in y.

Here, L.F. = ' = e

and solution is given by
ye* = I(—2xe"‘ )e"dx +C
or ye=-x2+C

3

y=1B(1,1)

C
N

Given curve is

x2+y2-2x=0
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19. A

20. (A)

21. (B)

or xX-2x+1+y*=1
or x—12+y%2=1

which is a circle with centre at (1, 0) and
radius =1

1

Required area = ‘!(1 —J1-(x _1)2 )dx

For the circle,

y =1 -(x-1)" in the first quadrant.

1
Required area = area of OABC "2 (area of

the circle)

:1X1—%(n)

i .
= @l - 1 Esq.umts
If A and B are orthogonal
0 AA'=1,BB'=1
Now, (AB)AB)' =AB(B'A")
O (AB)AB)'=ABB")A'
(AB)AB)' =ALA'=AA' =1
0 AB is also orthogonal

sin[cot{tan(cosx)}]

O 1 — .2 [
_ sinleot™ 1-x%
ol P
0 sin(cos'lx)

OBince tan (cos'1 x) =

_V1-«? :\ll—xQE
x L=
[_.2
=sin0, where 0 = cot’lglj(o, )
x
11
= cosecd 1+ cot’ 0
1
=V =x]

- 1-x°
=1t
x2
Since, f(x) = sin x — bx + ¢ is decreasing on
(=00, o0 ), therefore,

f'(x) =cosx —b < 0 for all xOR
O cosx < bforallxOR

O bx=1 (EI |cos x| < 1)

website :

22. (O)

23. (D)
24. (B)

25. (D)

la+b|<1 Ola+bfr<l
0 (a+b)da+b)<1

laf +|bPP+2ab<1

O

0 1+1+2ab<1

O ;Ef)<—1
2

O |a]|b|cos8< -
2
1
O 1x1xcosb<—-=
2
O c0s6<—1
2
1
O -1<cosB<-=
2

O T[ZG>2—T[
3

adj(adj A) = |A|*2A

f(2)=4,1'(2) =

Let E=Lim 3 (2)-2f() [P
x-2 x -2

By La Hospital Rule

0 f'(2) = ];lglw

1
Let I= 1 dx
Il+sinx
Ol=f— — LR
1+cos%T xﬁ
~ dx
- 20052%—gﬁ

2T _ X

1
O I—J'ésec BZ_E

I:%‘D

I:—tan%—gﬁkc
O I:tan%—gﬁkc
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26. (C) Here,
|x+1]
Lt f = Lt ————
xa;t?l*' (x) xaftl+ tanfl (x + 1)

=1

Lt x+1

T ..ot tanT (x+1)

Since x -~ -1* O x + 1 0* and

tant:l:Lt S

Lt —
s-0tan " s

-0t

|x+1]
It f = It ————
and 2 (x) X —tl’ tan™ (x +1)

x—-1"

~(x+1)

= 7 -
x~-1"tan™ (x +1)

. e .
27. (B) g(x) = SIHBEEIS a bijection.
g%an_lgm 1 gilg_ 1
28. (O) dx xH:1+iB_x2H: 1+
x2
d 210 vodx
0 I=(=Han'=lx=-
I ﬁa lex _Ill+x2
| I:—‘can1x|_11
mQOTmn m
0 I=-——+F—p-—
4 Had 2
Note:
I=tan 2 -7 QMO T,
Hell, 4 HaH 2™
incorrect.
. . Oog .
since, the function tan‘lEEE is not an
tiderivati fit ‘1D1D th
antiderivative o . an EEE on the
interval [-1, 1].
29. (C) Since, tan™ \Jx(x+1) +sin”
T .
Val+x+l = 2 (given)
0 cos"l%+sin'1\/x2+x+1 =I
(x2+x) +1 2
O cos"l%zﬂ—sin'1\/x2+x+1
(x2+x) +1 2

30. (D)

31. (A)

32. (A)

33. (B)

1 _
— — =costWxl+x+1

0 cos™
(x2+x)2+1
O ;Z\/x2+x+1
(x2 +x)2+1

O 1=0?+22+1){x® +x%)+ 1}

O @@+23+@2+xP+02+x)+1=1
O 2+ {2 +x)2+(x2+2)+1}=0
Ox>+x=0

Ox=0,-1

If e is the identity element w.r.t. ‘0’ then
aoe =eoa=aforalla z-1

[0 a+e+ae=a
O el+a)=0
0e=0 (sinceaz-1,J a+120)

Let at any instant of time ¢ min, the depth
of the wheat in the cylinder be h ft., then
the volume V ft? of the wheat at that instant
is given by

V = (10)*h = 100 Th

dv dh dh
0 —=100m— = —
dt dt 0 314 = 100m m

Si d—V 14
(Since at =314)

dh 314 ‘
0 at 100(3.14) (Taking 1t = 3.14)

0 The depth of the wheat in the cylinder
is increasing at the rate of 1 cubic ft, per
minute.

The resultant force is given by
@i -3j-6k)
J4+9+36

(G-2j+2k)
=6 +
Vi+4+4

-

F=4i-7)-2k

Now d = displacement

0 §=pPq=(si-j+k)—(2i-j-3K)
0§ =3i+4k)

[0 Workdone = f"a' =12+ 0—-8 =4 unit

If ‘@’ is the radius of the circle, then its
centre is (-a, a).

Hence, the equation of the circle is

1 o

(x+a3?+(y—a?=a?

or «x*+y’+2ax—2ay+a?=0 ...

Differentiating w.r.t. x, we get
2x +2yy, +2a—2ay, =0
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XHYY g 0 -1 -1

O

v, -1 _1 0 -1
Substituting this value of a in (1), 1 1 0
we get e (2)
=0+10+1)-1(1)=0
%x+x+W1§+D _x+W1§ : -1 -1 n
0 v.-1g 0 v.-1q 38. (O Since, tan™'(1 + x) + tan™ (1 —x) = 3
- %’“ﬂg d tan’1(1+x):T—T—tan’1(1—x)
0y.-1Q 2
or (xy, +yy)?+(-y—x2=(x+yy,)? 0 tan™ (1+x)=cot™ (1-x)
or x+y)?(y* +D=x+yy,)?
' ' 0 tan™ (1+x)=tan™ 010
34 (A) D (a,b)IR = aRb = bRa = (b, )R H -«
O Rt={(b,a):(a,b)0R} 1
ii) Let R = R Jlre=1T]
Let (a, b)OR
O(a, b)OR? O1+x*=1
(b,a)UR 0 x=0
U (a,b)OR O (b, a)JR 39. (D) Here, (fog)(x) = flg(x))
U R is symmetric “fla—[x]) @ 0<x~[x]<1)
Conversely, let (a, b) R k-l =0
O (b,a)0R —
_ . _ 40. (B) AB + AC=P.V.of B=P.V.of C
E t(?’ bf))D DRRl_l S}nce %ZD ?DlR (Taking A as origin)
De ( a’b R meeth, a = 2(P.V. of mid-point of ([BC])
& =2P.VofD
R1OR —
.. =2AD
Combining, we get R = R
Physics

1
35. (B) Required area = 2I(| x| —x2)dx N
i 41. A B=u0n|:u07I24nx10_7x%x2,5

[un

2 (x - 2*)dx = 1.885 X 10T
42. (B) As the image formed is erect and hence

=

2 320 virtual, the magnification produced by the
=2 2%—%%D=2%—%E lens is positive i.e. m = + 4.
B=t 0° LH Also, f = + 20 cm
mo_1 f
=92 == m =
% E 3 Now, u+f
36. (A) The given system of equations has a unique 20
solution if 04= oru+20=5
u+20
11 1 oru=-15cm
2 1 -1/#0 f-v 20-v
32 k Again, m=—p= 0 4==p,
0 k%0 orv=20-80=-60cm

43. (B) For the equilibrium of the proton
Ay Ay Ay as per the figure shown below.

37. (A) Let A=la,; a, ay
Az, a3y dgg
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A 4 4 A 4 46. (A) The average atomic mass of neon,

qE Ao 90.51x19.99+0.27x20.99+9.22x21.99
B 100
¢ =20.18 a.m.u.
47. (B) A 0.1 m long bird will require frequency,
v 8
mg vziz%zmoomz
qE =mg It is very close to the popular radar
frequency. Indeed, radars occasionally detect
-mg birds.
! 48. (A) Four charges q,, q,, q, and q, are placed at
97 the four corners of the square PQRS as
_167x10 *"x9.8 shown below.
1.6x1071° Here,
=1.02 x10"N C! qQ, J2m Qb
The electric field is directed vertically PQc £ Q
upwards. . v N y
(A) The network of resistors connected to the \\/é'(‘)‘a,/
battery of e.m.f. 9 V is shown below. Let I J2m ;1\/ J2m
be the total current in the circuit. If R' is ,r/ O\f
the effective resistance of the four resistors /’ \\
of 12 Q each connected in parallel, then S C/ \OR
ds J2m d;

1 1 1 1 1 4
-4+ =
R' 12 12 12 12 12

12Q 12Q 120

or R'=3Q q,=2uC=2x10°C;
q,=—2pC=-2x10°C;
q,=—3pC=-3x10°C;

m m m q,=6uC=6x10°C;
% % m and PQ =QR=RS=PS=.2m

I Let r be the distance of each charge from
| | the centre O of the square.
11
|
9V Then, /42 42 =2 orr=1m
Therefore, the effective resistance of the Potential at point O due to charges at the
network of resistors, four corners,
R=R+R-I'rR =3‘+3'+3=9Q V= 1 Og 92,953,940
The current in the circuit dnegOr r r
E 9
I===>=1A 1
R 9 o (u+az+as+ay)
1€y I
Since all the four resistors are of the same
resistance, same current will pass through 9x10°

the each resistor, Therefore, (2 x1076 + (—2 X 10'6) + (—3 X 10'6) +6x 10'6)

the current through each resistor =

=2.7x10*V
11 :1x1 =0.25A 49. B) Here,1=10A ;n=100;
4 4 A =40 cm % 20 cm = 800 cm?
© eBanzxv=1Br2w =8x10"m*; B=5T;
a = 60° (angle between field and plane of
Here, r = 200 cm = 2 m; B = 0.05 Wb m™2 coil)
and ¢ =60rads! Now, t=nBIAcosa
O e :1)(0.05)((2)2 <60=6V =100 x 5% 10% 8% 1072 cos 60°
2 =200 Nm
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50.

51.

52.

53.

54.

55.

56.

57.

©

B)

©

A)

B)

(D)

B)

A)

Statements (A), (B) and (D) are true of
photons. Photons are electrically neutral as
they are not deflected by electric and
magnetic fields.

When cells are joined in series,
net e.m.f. of cells,
E=20+18+15=53V

The total internal resistance of the cells in
series,

r=05+07+1=22Q

OlI= E -_53 zﬁz0.854A
R+r 4+22 6.2
Here,d =0.02cm ; D =80 cm ;

A=6000 X10®%cm =6 *x10° cm ;

For nth bright fringe, y, = %
For fifth maximum, n =5
5x80x6x107°
=——=1.2c¢
Vs 0.02 o

Half-life = T = 12.5 years
Let the initial amount be N,. This will be

N
reduced to ?O after 12.5 years. After 25

N
years it will be reduced to TO' So, the

fraction left undecayed is i .
In descending order of wavelengths, the
sequence of electromagnetic waves is; radio
waves, microwaves, infrared radiation,
visible light, ultraviolet rays, X-rays,
gamma rays. Ultraviolet waves come after
visible light.

Here, h=6.62 x103J s
de-Broglie wavelength of electron :
Here,m =9.1 x10%'kg;v_=10°ms™

-34
0 A= h _ 6.62><_1(1)
mgv, 9.1x10731x10°
=727 %x10°m

Here, L=10H;E =110V ;f="70 Hz
Now Xp, =wL = 2rfL

= 2><%><70><1.0=440 Q

De Broglie proposed that the wave length
A associated with a particle of momentum
p is given as
a=h_ b

) v

58.

59.

60.

61.

62.

63.

©

©

B)

©

©

(D)

where m is the mass of the particle and v
its speed is known as the de Broglie relation

and the wavelength A of the matter wave is
called de Broglie wave length.

When the amplifiers are connected in series,
the net voltage gain (A) is equal to the
product of the gain of the individual
amplifiers i.e.

Ay =A, X A" (i)
V .
Also, A, =V0_~Ut ...... (ii)

1

From the equations (i) and (ii), we have

&t 1 n
V. = Av ><Av

1
or Vout = Vln X AV 'X AV !
=0.01 x10 X30=3V
R=04m, f=10 MHz, KE.=? m =10
x10%kg
Maximum KE. =21 £R2m =
2 x(3.14)2 x (1072 x(0.4)> x1.67 %10
=5.263 x 103 J

1 1 1
=
v 9 10
ie,v=—90cm

Magnitude of magnification =

90
? =10 cm

Here, A=90 cm? =90 x10* m?;
d=25mm=25 x10°m; V =400 volt

_gpA _8.854x10712x90x107

Now, C

d 2.5x1073
=3.187 x 10 F
Now,

W :% C V2 :%x3.187x10_11 x(400)?

=2.55 x10°¢J
¢ 3x10% _ 7
Avacuum _; - 5x1014 =6x10 'm
4
e 'm
= —5 55 =13.6 €V,
KE. = ge2n2n?
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64.

65.

66.

67.

68.

69.

70.

©

©

(D)

©

A)

(D)

(D)

—Ze?
T 8TEy T

PE =-2xKE. =-272eV

Here, R=10 Q ;L=2H;C=25 UF
=25 x 10 F;
E =200V

When the frequency of the a.c. supply equals
the natural frequency of the circuit,

X =X ieZ=R

D PaV = EV IV
=E x& =M =4000 W
v R 10

Let E be the e.m.f of the battery. The
charging current I is opposed by the e.m.f.
of the battery. According to Ohm’s law.

V-E=Ir
orE=V-Ir=125-05x1=12V

Chemistry
Pyrophosphoric acid (H,P,0,)
(0)
OH—P—0—P—OH
OH  OH

contains four P-OH groups and hence, it is
a tetrabasic acid.

AP +3e 5 Al
Cu** +2e - Cu
Na*+e - Na

1 1
Thus, 1 F will deposit 3 mol, Al, 3 mol,

Cu and 1 mol Na, i.e., moles deposited are
in the ratio

1.1
3°2
It is a disubstituted complex and will show
geometrical isomerism.

:1ie,2:3:60r1:15:3.

When o- or p-phenolsulphonic acid is treated
with HNO, ,nitration occurs at o, p-positions
with simultaneous replacement of SO,H
group by NO, group to give ultimately 2, 4
6-trinitrophenol.

Aldehydes which do not have an o -
hydrogen atom (e.g., HCHO and C . H,CHO)
undergo self-oxidation and reduction
reaction on treatment with concentrated
alkali solution. One of the molecules gets
reduced to alcohol and the other gets
oxidised to the acid.

2C H,CHO _NaOH
C,H,COONa*

C,HCH,OH +

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

(D)

B)

(D)

A)

B)

©

B)

©

B)

A)

The reagent reacts with H,O
RMgX + H,O - RH + Mg(OH)X

100 mol NaCl is doped with SrCl,

=2 x107* mol

0 1 mol NaCl is doped with SrCl,

=2 x107° mol

As each Sr?* ion creates one cation vacancy,
therefore cation vacancies = 2 % 1075 mol/
mol of NaCl

=2 x107° x6.02 x 10 mol!

=12.04 x 10'® mol*!

Order may or may not be equal to
molecularity.

CIF, where Cl is sp®d hybridised has a
T-shape structure with two lone pairs of
electrons on C/ atom.

NH, in the

present case) gives positive carbylamine
reaction.

Only 1° amines (i.e., Me

Since, the compound is optically active and
does not rotate the plane of polarized light,
therefore, the compound must be a racemic
mixture.

Xanthoproteic test involves heating of a
protein with conc. HNO, when yellow colour
is obtained.

Aldehydes are easily oxidised to the
corresponding acids by Tollens’ reagent
while all others are strong oxidising agents
and hence, cleave the molecule at the site
of the double bond yielding a mixture of
products.

CH,CH = CHCHO O [Pifts toerns
CH,CH = CHCOOH

In the smelting process, the ore copper
pyrites is converted into FeO which then
combines with silica to give FeSiO, as a slag.

FeO + SiO, - FeSiO,
Reactions I and II give 2-propanol, i.e.,

I CH,CH=CH,+H,0 000 CHCHOHCH,

2-Propanol

1. cH,cHO O 0. cH,-cHOH-CH,

2-Propanol

In contrast, reaction III gives 1-propanol
and IV gives 1, 2-propanediol.

III. CH,0 U @iﬁﬁﬂ%ﬁ C,H,CH,0H

1-Propanol

IV. CH,= CHCH, D {iHo- CH, - CH - CH,

OH OH
1, 2 -Propanediol
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81.

82.

83.

84.

(D)

A)

A)

A)

Bredig’s arc method cannot be used for the
preparation of colloidal sol of Na as it reacts
with water vigorously.

He-0, (80% : 20%) mixture is used by deep
sea divers for artificial respiration. Because
of low intermolecular forces in He, it is much
less soluble in aqueous solutions (as
compared to N,) such as blood and does not
cause “caisson sickness” or “bends” by
bubbling out of blood when the worker
moves from high pressure (while in deep
sea) to atmospheric pressure.

For a bee unit cell

o o
= \/ga =¥X4.28A =1.86A

4

Van-Arkel method involves converting the
metal to a volatile stable compound.

Ti+ 21, gpP¥¥, Til, (volatile stable) ;
Impure

Til, o H%E_,Ti+212
Pure

*

85.

86.

87.

88.
89.

90.

o2 % &

* o

B)

(D)

©

©
©

A)

Magnetic moment, g =3.87B.M.

corresponds to the number of unpaired
electrons n = 3 by applying the formula

Hefr =vn(n+2) B.M.

Forn=1, u=1.73 B.M,; forn = 2, U= 2.83
B.M.;forn=3, 41 =3.87 B.M. and so on.
Copper ferrocyanide ppt. acts as a
semipermeable membrane.

Reducing character of hydrides increases
down the group.

Cl+KCN O 8- CHCN+N,+KCI

Wilkinson’s catalyst is used for the
hydrogenation of alkenes.

C.H.N

6775 "2

HCOOH 0 B - co+H,0
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