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Maximum Marks: 360

Part — A — Chemistry

1
Ans: a
amr’R?
Exp: M -
2
Ans: d
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Exp:

Ans:

Energy of nth Bohr's orbit of H —atom
2nme'k’ 1

ot

Energy of first Bohr's orbitof H —atom

2 41 2
_2mmek 1360V (given)

h2
Energy of fourth Bohr's orbit H —atom

2. 412
S = 136x eV =085V

P.E. of electron in nth orbit =2 x E,

So P.E. of electron in 4™ orbit = 2 x (-0.85) = - 1.70eV

Ans: b

Exp: The hybridization of the atomic orbital

NO;, NO;, NHIaresp, sp’, sp° respectively.

a

of
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nitrogen

in

Exp: Correct answer is (a), since HCIO is weakest acid among HCIO, HCIO,, HCIO;
and HCIO,.
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Ans: ¢
Exp: Initial volume in both section = 22.4liter

The gas in sec B is compressed reversibility & adiabatically
Tlvlrl =T2sz*1

y-1
v Y
=T, =T, [—‘] =27.3x(8)" = 4T,
\

2

Final pressure

T
P, =P, [%]X(_ZJ = 1x8x4 = 32atm

2 1

-~ Final temperature in section A

=0. 1x%Rx(1638 - 27.3) =483.2]cal

Ans: b
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3
Dy(s)+5C12 (g)\:‘DyCI3 (S)

AH? =-994.30kJmol ™' = x
DyCl, (s)—%— DyCl, (aq.in4.0M HCI)
AH{ = -180.06 kJmol ™

3HC1(aq.4M)—>%H2 (g)+%C12 (2)

Exp:
AH; =3x158.31KJmol ™’
Dy (s)+ 3HCl == DyCl, +%H2 (2)
(aq.,4M) (aq., in MHCI)
AH = —-699.43kJmol " = x
7
Ans: a

Exp: Potassium dichromate dissociates with evolution of O, on heating.

4K,Cr,0, —4K,CrO, +2Cr,0, +30,
So,X isCr,0,

8
Ans: a

Cr,02 +6Fe* +14H" ——2Cr’* + 6Fe™ +7H,0
Exp

Here Cr,07 isreduced to Cr**
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2X+y - 8
X+y = 3.
10
Ans: b
Exp: NA
11

Ans: ¢

Exp: 2No + Cl,— 2NOCI
Let the order w.r.t. NO is x.
Let the order w.r.t. Cl, is y.
(rate) = k[NOJ* [CI,]Y

= K 2" [NOJ* [Cl,)Y
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Ans: c

Exp: o-Hydroxybenzoic acid is strongest acid and the decreasing order of acidity

is
CO0H CO0H CO0H 0H
OH
> 2 >
Clﬂa 0 WO -
12
Ans: b

Exp: cis-1,2-diol forms chelated complex ion with the product, [B(OH),]” causing
the reaction to proceed in forward direction.

13
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Ans: a
Exp: NA
14
Ans: ¢
Exp: NA
15
Ans: d
Exp:
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16

Ans: d

Exp: Packing efficiency

_ Area occupied by effective circles
Area of square

2
- x100=2L2x100:§x100:78.54%

17

Ans: a

, 0.059

B /AgBr/Ae - Cagiag T Tlog K
=E -0.7257

Ag'/Ag
and E° =E° + L5

Cl™/AgCl/Ag Ag'/Ag 1

=E° 0.59

Ag'/Ag "

logKp

Exp : Now cellreaction is
Ag+Br —— AgBr+le”
AgCl+le” —— Ag+CI™

Br  +AgCl—*—Cl™ + AgBr

0=(0.7257-0.59) +

0059, [Br ] N [Br]_ 0.005
1ofer] o]

18
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Ans: d
1,5x10‘4XL — e*Ea/RT _ 1.5X10_6 _ e—Ea/Rxmo
- E, =33.43kImole”';
EXp: Usingk=e¢™""", weget
dk _ E,
dT RT’
k= 0.2x BAIPIINIL g 75100 it
33.43x1000
19
Ans: ¢

Exp: As Sb,S; is a negative sol, so Al,(SO,); will be the most effective coagulant
the to higher positive charge on Al (AI**) — Hardy =Schulze rule.

20

Ans: d
Exp: NA
21

Ans: d

Educational Material Downloaded from http://www.evidyarthi.in/

Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




L7 W

& eVidyarthi
J

FREE Education

Exp: NA

22

Ans: b

2 J-)e
H
N0«
-~ )
Exp: : In this structure, every atom

(except, of course, H) has a stable octet of electrons. So it is the most
stable.

23

Ans: ¢
Exp: CH,=C=C=Cl, has sp” — hybridized carbon and thus ICl bond angle is 120°.

~ 10/Cl = sin 60°

[In AICO, £I1CO = 60° and £10C = 90° or 10 = Cl sin 60° = 2.10 x 0.866 =
1.8186 A

. 1—1ldistance =2 x1.8186 =3.64 A
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24
Ans: a

Exp: Recall that, esters react with excess of Grignard reagents to form 3°
alcohols having at least two identical alkyl groups corresponding to Grignard
reagent.

o OH

[ |
R-C-OR'+R"Mgx—>R-C-R"

|
R"

Since here Grignard reagent is CH;MgBr, the 3° alcohol should have at least
two methyl groups Thus, the choice with at least two methyl groups at the carbon
linked with — OH group will be the correct choice. Hence (a) is the correct choice.

25
Ans: d
Co0-
CHO
O OH- .
T intramolecular * CH.0H
HO Cannizzaro reaction
CooH g
T I
CH.0H et
Exp: 2
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26
Ans: ¢

Exp: Only primary aromatic amines undergo diazotization followed by coupling.

27
Ans: ¢

Exp: Diazoniumcation reacts with aniline in weakly acidic medium resulting in N,
N-coupling rather than C — coupling

28

Ans: c

Exp: N, N—Dimethylaniline condenses with carbonyl chloride to form
benzophenone derivatives
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W{CHs )«
> G =0 —
o + Cl
(CHS)EH (CHg)g
C
|
0
29
Ans: a
Exp: NA
30
Ans: d
Exp: NA
Part — B — Physics
31
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Ans: b

Exp: RD = (weight in air)/(loss of weight in water)
p =5.00/1.00 = 5.00
dp/p =0.05/5.00 +0.1/1.00 =0.11 or 11%

p=5.00%11%

32
Ans: b

Exp: Particle will strike the point B if velocity of particle with respect to platform
is along AB or component of its relative velocity along AD is zero. i.e.,

ucos 0 =v

or  0=cos™(v/u)
33)

Ans: a

Exp: It needs to cross maximum height. So at maximum height it is just at rest
relative to wedge.

mu=2mv, % mu®=%x2mv’+ mgH
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34
Ans: c
a, +a,

a-—a
Exp: b

& _3
a, 2

35

Ans: d

36

Ans: ¢

W, = MB(cos 0" —cos607) = ——
2

=5=a+a,=5@4a —-a,)

2
L_fa) 9
I, a, 4

Exp: W=MB (cosé —coséb,)

MB

W, = MB(cos30° —c0s90°) = @

S W, =3W,
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the mass
37

Ans: a

(Force diagram in the frame of the car)

As frame is non-inertial we have to apply a pseudo force ma towards left on

Applying Newton’s law perpendicular to string
mgsinB=macosB ,tanB=a/g
applying Newton’s second law on the string, then

T—mv(g® +a’) =maor T = mv(g’+a®) + ma
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TcosO+N=mg ... (1)
and Tsin0 = mo’r ... (2)
but T=Kx

T =1.47X10° (0.1sec0—0.1)(k = 1.47x10°N /m)

EXp: Also,r=0.1tan 0
put T,r,m and o and ® in eq.(2)
We have cos0 =§
and T =9.8N
A
Tcos |
0.1m
M
P Q
) m .
wl_mw
A
myg
38
Ans: C

Exp: Suppose r; be the distance of centre of mass of the remaining portion from
centre of the bigger circle, then

Alrl = Azrz
42)
i :[ijrz :%X7:9cm
AT w[(s6) ~(42)' |
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39
Ans: a

Exp: Moment of inertia of the rod w.r.t. the axis through centre of the disc is:
(by parallel axis theorem).

| =mL%/12 + mR?
& K.E. of rod w.r.t. disc = % lw’

= % mw?[R*+L%/12]

40
Ans: ¢

Exp: In horizontal direction
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2
Net force= G 3;121m 0s30°— GLHZ cos 60°
_ Gm’ B Gm® _
8d>  8d’
In vertical direction
2 2 2
Net force = G\/grzn cos 60° + @ + sz cos30°
12d 3d 4d
\/§Gm2 \/gsz \/gsz
= + +
244* 3d? 8d?
Bem* [1+8+3] B3Gm®
= e 2 = YE along SQ

(m)

A ——

41

Ans:
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k
o=,[—
m
General equation of motion,

X =2ecos ot

e =2ecosmt
ot="
Exp: 3

42
Ans: ¢
Exp: The maximum static frictional force is

f = umg cosB = 2tanB mg cos 8 =2mgsin 6

LY

%  mean position
™
¥\

, extreme position

* mg sing

Applying Newton’s second law to the block at lower extreme position
f - mgsin 6 = mw’A , f = mw’A + mg sin 6

w’A=gsin0 or A=(3mgsinB)/k

43
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Ans:

Exp:
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Ans: b
foc
_ 41
PP AT
dt| 4% |dt| 41
44
Ans: A
Exp: Particle velocity v, = -v(slope of y-x graph)

Here, v = + ve, as the wave is travelling in positive x-direction.
x-direction.

Slope at P is negative.

~ Velocity of particle is in positive y (orj) direction.

-~ Correct option is (a).

d
focvo ﬁ
fAB :2fcr)

Ty =4T e (i)
Further er =0

Ty (x)=Tep (1-%)
or 4x =1-x (T =4Tp)
or x=1/5
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46
Ans: b

Exp: Volume of the gas is constant V = constant

PA 0A

PxT
i.e., pressure will be doubled if temperature is doubled
P = 2Po

Now let F be the tension in the wire. Then equilibrium of any one piston
gives

F= (P - Po)A = (ZPO— Po)A = PoA

47

Ans: b

‘ - nLt XJ+” "
Xp. =Sin — — | e
Y 5 9) 6
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Ans:

Exp:

49

Ans:

Exp:

50

Ans:

t X
=Asin | 27| ——— [+ (2
y sm\‘ 7[(1_ ﬂj J (2)

From (1) and (2) 2—7[=E A=18cm
A 9

d
Since tension is the two rods will be same, hence
A;Yq 0L1A9 = AzYzaer

=>A1Y1a1 = A1Y2a2.

d
w =AD/d
d is halved and D is doubled

~ Fringe width w will become four times.
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Exp: When mirror is rotated with angular speed w, the reflected ray rotates with
angular speed 2w (=36rad/s)

h=10cot B

w 10cm

Speed of the spot = |dh/dt| = |d/dt (10cot0)|

= |-10sec®® dB/dt| = |- 10/(0.6)* x 36| = 1000m/s.

51
Ans: a
Exp: (na-1/1) 2/Ra=(ng-1/1) 2/Rg  or 0.63/R, =ns-1/Rg orng=1.7
52
Ans: b

2
Exp: z=\/R2+(XL—XC) —\252+122 =/625+144
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2=27.70Q

53)
Ans: a

Exp: Vi=V,=V;3 I1R; =1LR;=15R;, R1 =R, =R3

54)

Ans: d

Exp: In this question, the diode is forward biased but its forward bias resistance
is not given, but as it is very small, we can get the approximate result. i =
V

S

(R+r,) '
wherer; is forward bias resistance.

i<i =9 mA
1000

i has to be slightly less than 9 mA.
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55
Ans: a
Exp: Initial velocities of A and B are zero. So, initial relative velocity = 0, ie, usg =

0 ie, ax>ag from graph. So, axs = a5 — ag = a = positive quantity
Vag =Upg T apg X t= at,

which is positive and continuously increasing with time.

C
Initial pressure, Py =P, =Py = nRT, when
0
Po=1atm, T, =300 K.
300K 300 K

600 K
300 K

Finally, let common pressure is p.
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Ans:

Exp:

Ans:

T W

pV,
RT,

and =n,

and n;+n,=2n

pVO + pVO — 2 pOVO
2RT, RT, RT,

4 4
= p=§ p0=§atm

b

The component of F; along the direction of the displacement is F;cos 30° =
(40 N) x (0.866)

=346 N

Hence, the work done by F; is (34.6 N) (0.80 m) = 28 J. F, does no work
because, it has no component in the direction of the displacement.

The component of F; in the direction of the displacement is 30 N. Hence,
the work done by F;is (30 N) (0.80 m) =24 J.
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Exp: The centre will be at C as shown :
Coordinates of the centre are (r cos60°, r sin 60°)

Where r = radius of circle

_mv_1x1_1.e{1 ﬁj

=—=—-=1ie,|—,——
Bg 1XI 2

59)
Ans: c

. P q
Exp: o=~
P L 2m
60)
Ans: ¢

Exp: By conservation of momentum, the momentum of the block bullet system
just after the interaction is p = mv where m is the mass of bullet and v is its
velocity before striking the block.

Hence, the kinetic energy of the system just after the lodging of bullet into
the block is

(o P (mv)

2(M+m) 2(M+m)

The frictional force does work Ws = - f x s = -y (m + M) gs in stopping the
block where s is the distance traversed by block-bullet system on the table
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top.
From work-energy theorem,
AK =Wg
0-K=- Mk (m+M)gs

$s=0.37m

Part — C — Math
61)
Ans: d
Exp: 2Y=2-2"=ylog, (2-2") we must have 2-2">0
=2"<2=x<1orx€(-eo, 1)

62)is not equal to right hand limit

Ans: d
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o yJl-cos2(x—1)  f2sin’(x-1)
lim+—rm7-—— =lim+—+«—~
x—0 x—1 x—1 (X—l

)
fimyz =D [Note that X = x |]

x—1 x—1

_ N2[sin{(1-h)-1}|
LHL.— !}f& {(1—h)—1}

2 |sinh |
—h

lim

EXp: h—0
i xﬁ(sinh) __A

= ()

_ N2|sin{(1+h)-1}|
RHL.— }grg {(l+h)—1}

=lim

h—0

- LHL. # RHL. and hence option(d)is correct

2

ﬁ|ﬁinh|:f

63)

Ans: c

curves at (1/2, 1) are equal to 1/m and O respectively.

1_0‘
Stan @ = [mome| |z
1+m]m2| 1+0| =

1

64)
Ans: d
Exp: Point of intersection of both curves can be O(0, 0) and P(4a, 4a).

Required area A is given by
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Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



T W

FREE Education

J

of ® (f(x) — g(x)) dx,

Where f(x) = V(4ax) and g(x) =x*/4a

A = [*) (V(4ax) — x*/4a)dx = 16a°/3 (unit)?

Hence choice (d) is correct.

65)

Ans: c

Exp: The equation can be written as
2(x*-4x) + 3(y*-6y) =k — 35
Or  2(x-2)*+3(y-3)* -k,
(a), (d) If k >0, this represents and ellipse
=Choice (a) and (d) are wrong.
(b) If k < 0, then its represents no locus
=Choice (b) is wrong.

(c) If k=0, then its represents a point (2, 3).
66)

Ans: ¢
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Exp: Angle between two circles is defined as angle between the tangents drawn
at the point of intersection which should be further same as angle between
corresponding normals.

Since normals pass through centres we have

cos O = (r21 + r22 - dz)/2r21r22

67)

Ans: c
Exp: NA
68)

Ans: c

Exp: Rx (P°U Q%) =R x[(PY)° n (Q%)]
=Rx (PnQ)

=(RxP)n(RxQ)

69)

Ans: a
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Exp: NA
70)
Ans: b
Exp: NA
71)
Ans: c
Exp: NA
72)
Ans: b

Exp: Suppose ay, a, as, a4, as, ag, 3y represents a seven digit number. Then a;
takes thevalue 1, 2, 3, ...., 9. If we keep a4, ay, a3, ....... , 3 fixed, then the sum a; +
a,+az+ ... + ag is either even or odd. Since a; takes 10 values 0, 1, 2, ...... , 9, five
of the numbers so formed will be even and 5o0dd.

Hence the required number of numbers
=9x10x10x10x10x10x5

=45 x 10°

73)
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Ans: b
Exp: NA
74)
Ans: b
Exp: NA
75)
Ans: d
Exp: x= F
1
76)
Ans: b
Exp: NA
77)
Ans: a

-4 . [5 -8
=X =
-1 2 -3
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We have tan% =tan [900 _#j

(A+B _ cot(A/2)cot(B/2)-1
2 cot(A/2)+cot(B/2)

637,
5720 0 222-100 122 2

Cco

6,37 120+185 305 5
520

Exp: Also tan%tan%

S

jg.z:ﬂ:?a(s—b):s:)Zs:%
65 S
=a+b+c=3b=a+c=2b

Exp:

Let OP be the flagstaff of height ‘h’ standing at the centre O of the
rectangular field ABCD subtending angles 15° and 45° at E the F, the midpoints of
the sides AD and DC of the field (see fig.), then

OE=hcot15°=h (2 +V3)
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And OF = h cot45° =h

—EF=h 12+(2+\/§)2 —2hy2+3

=1200 = AC = 2EF = 4h (2+J§)
300

\}2+\/§

—h= =300y2-3

79)

Ans: b
| aw’ +b+co)|2:%((al—b)2 +(b—c)2+(c—a)2)

Exp: For minimum b-c=-2,a-b=2and c-a=4
—|ae’ +b+col=23

80)

Ans: a

Exp: Given planes are ax +by =0 ... (1)
andz=0 ... (ii)

~ Equation of any plane passing through the line of intersection of planes (i)
and (ii) may be taken as

ax+by+Az=0 ... (iii)

The direction cosines of a normal to the plane (iii) are

a b A
JaZ +b2 + A2 ’x/a2+b2+7u2 ’x/a2+b2+73

The direction cosines of a normal to the plane (i) are
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Ans:

Exp:

=120

L7 W
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a b

2 ’0
Ja’+b? \/az +b?

Since the angle between the plane (i) and (iii) is a,

aa+bb+1.0 a’+b’
coso = =,f —
Ja? +b2 +A%ya> +b>  Va +b’+h

= A cos’a’ =a’ (1 —cos? oc)+b2 (1 —cos? a)

(a2 +b2)sin2 o
cos’ o

= k:i\/az +b*tano =0

= A=

Putting the value of A in (iii we get, eq. of plane as

ax + by + zv(a’+b?) tan a = 0

a

We know that a number is divisible by 3 if the sum of its digits is divisibly by

Now outofO, 1, 2, 3,4,5ifwetake 1, 2,3,4,50r0, 1, 2,4, 5thenthe5
digit numbers will be divisible by 3.

Case — I: Number of 5 digit numbers formed using the digits 1, 2, 3,4, 5 =5!

Case —II: Taking 0, 1, 2, 4, 5 if we make 5 digit number then

I place can be filled in 4 ways (0 cannot come at | place)

Il place can be filled in 3 ways

[ place can be filled in 2 ways
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Ans:

Exp:

83)

Ans:

T ¥ = N

FREE Education

\Y place can be filled in 1 ways
V place can be filled in 1 ways

~ Total numbers =4 x 4! =96

Thus total numbers divisible by 3 are = 120+96 = 216

c

Let

cos’ x +cos’ x (cos2 X +cos” x)cosx
I:I X :j
) - 4 . .

sin® x +sin® x s1n2x(1+s1n2x)

- 2 .2\
1—sin x+(1—sm x) COS X

dx

sin® x (l +sin? x)

dx

j 2 3sin® X +sin x)cosx
sin’ x 1+sm x)
Putsinx =t = cosdx =dt

23t+t
J‘t+t

6 2 _
I=I(l+t—2—mjdt=t—?—6tan '(t)+C

=sinx —2(sinx)_1 —6tan”’ (sinx)+C
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vy’ =t;2y dy = j—t;hence the differential equation
X

dx

becomes(exz +e' )j—t +2e" (xt—x)=0
X

e +e'+2¢ x(t l)dx 0
dt
2 @, dx dz
pute® =z;e* 2x—=
dt dt

dz
—(t-=1)=0
z+e' +dt( )=

t
EXp' %_'_i:_e_
d t-1 t—1

dt

LF.=¢'t! :e‘“““)—t—l

== (e

z(t—l):—e +C
e (y2 —1) =—¢ +C
e (y2 —1)+ey2 =C

84)
Ans: a
Exp:

Clearly first cross product will take place and then dot product

Hence the given product

:(>1
+
oL
>
os]]
Lo+
oL
<
@l

1

xA + BxB + BxC + Cx
XA +

:>¢
Ox
+
>
@l
+
>
ol
>
>
+
>
@]
>4
oo}
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(as[\ abe |] =0if any two vector are equal out of 3,b,7)

_[ABC]-[ ABC] [ Using[ab |~ [ acb |

85)

Ans:

Exp:

86)

Ans:

Exp:

b
P E
p(w/E)= PV OE)
P(E)

1.2 1 4 1 6 I n
—X +-—X +—X Fot X
_nh n+l n n+l n n+l n n+l
11 l(n j
—+—+...+—| —times
n n n\ 2

1x[1+2+3....+ﬂ

oo+ o (n being even)
Sx—
n 2

— 2 E(E+1j

“n(n+1)[ 202

_ n+2

" 2(n+1)

A

The equation to the common chord of the two given circle sis
2%% + 2y + 8x+ 4y — 7 -2(x* + y* -8x-4y-5)=0

i.e., 24x+12y+3=0i.e., 8x+4y+1=0
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any circle through the points of intersection of this line
and the circle

x> +y> —8x—4y—5=0, is of the form

X+ Y —8x—4y—5+A (8 +4y+1)=0

This meets x = 7, at points whose ordinates are given by
49 +y* —56—4y—5+A (56 +4y+1)=0

e,y +4(A—-1)y57A—-12=0

This quadratic has equal roots since x =7 is to be a
tangent.

16(A—1)*—4(57A—-12)=0
i.e., A\ -65A+16=0=(4A—1)(A—-16)=0
A=%;A=16

for A = % one circle is x> + y* -8x-4y-5 + % (8x+4y+1) = 0

ie,|x*+y +18x—2y+32=0
forh =16,2nd circle is x* +y> —8x —4y —5+16(8x +4y +1)=0

ie,|x* +y’ +120x — 60y +11=0

87)

Ans: a
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Exp: Letthe required line by method P+.1Q=0be

~.Perpendicular from (0, 0) = J/5 gives

1
Ja+227 +(5-32)°

Squaring and simplifying
BA-7Y=0=>1=7/8
Hence the required line is

(X=3y+1)+7/82x+5y-9)=0
or22x+11y-55=0=2x+y-5=0

88)

Ans: d
Exp: NA
89)

Ans: b

Exp: Let («,3—a)be any point on x+y=3

axXx+(B-a)y=9

-.equation of chord of contact is
ie,a(x—-y)+3y—-9=0

-.the chord passes through the point (3,3) for all values of «.

90)
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Ans: ¢

Exp: NA
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