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CHEMISTRY

Sol.1

NaHCO; reacts with NaOH to form Na,COj;.
NaHCO; + NaOH = Na,CO; + H,O
Sol.2

From the values given in the table, it can be seen that when the conc of Cl, is doubled as in entry 2, the
rate of reaction becomes double, so the rate depends upon [Cl,]. Similarily when conc of NO is doubled
(compare entries 2 and 3), the rate of reaction becomes 4 times indicating that rate depends upon [NO]>.
Therefore rate expression for the reaction is rate=k[NO]*[Cl,]

Sol.3

The reaction that occurs at the anode when the electrolysis of CuCl, is done using platinum electrode is :
2H,0 — O, + 4H" + 4e

Sol.4

NaH,PO, does not contain any —O-H so it not an acid salt.

0] 0
'U, 1]
P
HO”|SONa  H”| “ONa
H H
NaH,PO, NaH,PO,
o) 0
'A i
HO” | >ONa HO”| “ONa
OH ONa
NaH,PO, Na,HPO,
Sol.5

KF + HF — KHF,; K'HF,

Sol.6

Solubility of iodine in water=0.35 g/L = 0.35/254=0.001378 mol
= Ilcan 600 = Izlcas

[I2]water 0.001378
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Mn** = [Ar]3d3;no. of unpaired electrons = 3

pg = Jnn+2) =/33+2)=v15=3.89 ~ 4.0

Sol.8

(a)

Sol.9

Van der walls’s constant ‘s’ has the dimension of atm L*mol
Sol.10

Osmotic pressure () is given as: 7V =nRT

Sol.11

Isostrucural pairs are

.i. |'+
.-VN\" 'vo
°F: H
Q .
FL
o> 6 F/ \F

Sol.12

The value of equilibrium constant remains the same.
Sol.13

Ca”" plays an important role in muscle contraction. The release of Ca®" after receiving the nerve impulse,
liberates the myosin’s binding site on actin filaments. This enables a contraction, and a return of the
calcium in the sarcoplasmic reticulum allows the muscle to relax.

Sol.14

Acetylene on heating with dilute H,SO, followed by oxidation of the formed product gives acetic acid.

H,SO, =
= H,C—CH H;C—CHO
HORECH alebe ~ S 3

H
Ok - (E:cigcational Material Downloaded from http://www.evidyarthi.in/
9 Ge(f%gglg Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi
FREE $udasation

Water molecules are associated through hydrogen bonds due to which it has higher boiling point than H,S
(having no H-bonding).

Sol.16

Structure of pyrophosphoric acid is given below. Oxidation number of P in this compound is +5 and
basicity is 4(due to 4 OH groups)

Sol.17

HS™ can accept as well as donate a proton

HS™ + H* = H,S,HS™ — HY =52~

Sol.18

Since the rate of reaction doubles with doubling the initial concentration of salt, it is a first order reaction.
Sol.19

AT¢ = i.Ks. m; for NaCl,i = 2

AT = 2x1.86x0.1 = 0.372 Therefore, freezing point of solution = -0.372°

Sol.20

M 64 102 32
of O, at 300K, when the temperature is 600K or 327°C.

_ [3Rx600 _ [3Rx300 , _ [3Rx300
Hso, = 64 32 Moy = 32

Sol.21

Wrms = \/ 3T Hso, = J LT Wo, = J 3R% 300 Root mean square speed of SO, will become the same as that

A ketone on reaction with CH;Mgl forms a tertiary alcohol; formaldehlyde gives a primary alcohol;
acetaldehyde gives secondary alcohol and acetic acid does not form an alcohol.

R R R
\ -Mg— O-Mg-Br u R

e e s S Mo Hom e l_:)H
/ Dry ether R\ c’ o R—C

R CH. -MgBrOH 7 N\
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If the electronegative difference between two atoms is more than 1.7, the bond is predominantly ionic.

Sol.23

Rolled gold is composed of a solid layer of gold bonded with heat and pressure to a base metal such as
brass.

Sol.24

CaCO; =Ca0O + COy; One mol of CaCO; (100 g) gives 22.4 L of CO,(g) at STP, 50 g will give 11.2 L
of CO,(g)

Sol.25

Zn + CuSO4; — ZnSO,; + Cu + heat

20 x 63,5
3.175

X 3.175 g 20J heat evolved for production of 1 mol (63.5 g) of Cu = = 400]
Sol.26

In the reaction, 3Cl, + 60H — 5CI™ + ClO3 + 3H,O0 chloride us oxidize as well as reduced.
°Cl, — 'CI" (reduction) °Cl, — >ClO;- (oxidation)

Sol.27

BiCls

Sol.28

Mg burns in air or oxygen with a dazzling light to from MgO and Mg;N,. 2Mg + 0, — 2Mg0 3Mg +
N, — Mg3N,

Sol.29

Bakelite is a polymer of phenol and formaldehyde.

OH

Phenol

Formaldehyde

Educational Material Bawploaded from http://www.evidyarthi.in/
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CusS (black), Na,S (white), PbS (black), ZnS (dirty white)

PHYSICS

Sol.1

Least count = = 0.01mm
100

Thickness of one paper = 0 +25 x 0.01 = 0.25mm
Thickness of pile = 0.25 x 50 = 12.5mm

Sol.2

Asx = (ucosf) = % = ucoso
Givenx=6t.°.%=ucose = ucosfd =6 (a)
y = (usin @)t — %gt2

iey = (usind)t — %tz

or8t — 5t? = (usin )t — 5t*

using =8 (b)

From (a) and (b)

u®sin®0 + ucos*0 = 64 + 36 = 100 Oru® = 100 = u = 10m/s
Sol.3

Momentum, p = mv = 3.513 X 5 = 17.565
According to rules of significant figures
P=17.6kgm/s

Sol.4

. Educational Material PowR&aded f06m_htip.//www.evidyarthi.in/
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For bodies (1) and (2)
mv = (my + my)v, = (m+m)v;
orv; =Y/,
for bodies (2) and (3)
ng = 3mv, = v, =§
Final speed therefore will be v,,_; = 5
Sol.6

Given Gravitational force between star of mass M and planet of mass m = certripetal force

GMm mv? 2 GM
/ R R /2
2T |4 2T 2TR
Asw=—=—-—==—0orV =—
T R T T
2nR ..,  AmR? _ 4m’R2R2
>5T=—0otl* =——=
14 v GM
OrT2 < R'/2
Sol.7

For solidP%I/;J X1xg=Wdb,g

For solid Q Vo X 1% g = Vo849

s _3
6Q_4
Sol.8
AsY =L Lo =401 = knl
A Al l

Here k is a force constant.
Sol.9

Specific heat at constant pressure is greater than the s&)emﬁc heat at constant volume because heat is used
Educational Material Downloade from http://www.evidyarthi.in/

by gas for expansion purgotsel%gﬁ RPI%StaQItnP orlals Test Papers & Sample Papers



& eVidyarthi
FREE $ollaeation
As df = dU + dWwegetdQ = dU + O
AsdQ <0=>dU<0
Now because final internal energy is less than initial internal energy the temperature will decrease
Sol.11
Given U(x) = k[1 — exp(—x?)]

. dv —x2 2kx
The restoring Force, F = = 2kxe™ =—
e

The potential energy will be the least when x = 0 as it is the state of equilibrium.
Sol.12

We know that E opper = 0

1 Q 1 Qr
Esurface - 4n.EOﬁnEoutside - 4—71'60?
1 1 Qr
Eoutsize * ﬁandEinside = EF
Sol.13
. H 15000 .
Using H = IRt > I’ = — = =1001.e.] =104
Rt 5%30

Sol.14

When a magnetic needle is kept in a non uniform magnetic field it experiences both force and torque.

Sol.15

AsB=tu, =22 - (5“02(255_?10_2) = 0.44

Sol.16

We know that E = %le

E=2x40x1073 x4 =0.08]

Sol.17

E = Ld—dtl =0.1x % —Edyggtional Material Downloaded from http://www.evidyarthi.in/
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U= % €0 E? = 2(8.85 x 10712)(48)2 = 10~%/m ™3
Sol.19
The apparent wavelength will decrease.

Sol.20

. d d d d  d(u+1.414
Givendepth=-+—=—— 4 _ dpriary)
u u 1.414 u 1.414u

Sol.21
As angle of deviation = A(u — 1)
And Uyioreris more than py.eq

Thus blue colour will suffer more deviation than red colour.

Sol.22

E=WoteV

2= 2 Wy +ev) = 227 W, +05)
Also 2 = 10 (1, + 1.5)

Equating we getg =4x10715

Sol.23

_ 238-206 _
a — 4 -

8

Andng =82—-[92—-(8%x2)] =6
Sol.24

Imax _ G-’

i~ (707

Sol.25

Primitives are the intercepts which define the dimensional of a unit cell.
Educational Material Downloaded from http://www.evidyarthi.in/
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From conservation of energy

V22 = V12 + Zgh

From equation of continuity A, V; = AV, =V, = (%) A

2

A 2 2 %
:A_lzvl - V1 + Zgh = Az = V12+2gh
. _ Av (0o 5 o
WAy = JVit+2gh  J(1D?+2(10)(0.15) 5X107°m
Sol.27

_ _ _dp _ (1.165-1.01)x10° _ 5

Bulk modulus B = @v/v) = (10/100) = 1.55 %X 105Pa
Sol.28

The average translational kinetic energy of an ideal molecule of a gas is given by %KT which depends on

temperature only. For same temperature, the translational kinetic energy of O, and N,will be equal
Sol.29
The image will be real and between C and O

Sol.30

As N = Noe *and — 5% = AN

The number of nuclei decreases exponentially. So the decay process remains upto infinite time. A given
nucleus may decay at any time after t = 0

MATHEMATICS

Sol.1

Let A be the set of people speaking Hindi and B donates the set of people speaking English. Now N(A U

B) = 50,n(4) = 35, nE‘éucr?atll3 hal I\%astéﬁgl%%(\)/vmlggéleyfr%% http(f}?/v gwdyart |np B)
= 50 = 35 + n(B) — 258 Bh) Lo S A JeshieRs i pADRIG Papers
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Let f(x) = \/m
f(x)isrealif\/misreal
w—1l6x—x*>0=>x*+16<0
= x?+ 16x + 64 < 64 = (x + 8)%2 < (8)2
>|x+8?=>(8)?=>|x+8/<8
> -8<x+8<8=>-16<x<0
= x € [-16,0]
~Dy = [~16,0]
Sol.3

c0s 20° cos 40° cos 60° cos 80° = cos 20° cos 40° ( ) cos 80°

= %cos 20° cos 40° cos 80° = %cos 20° [2 cos 80° cos 40°]

1 0 0 0] 1 o[ _1 0

=, cos 20" [cos 120" + cos 40%] = 5 cos 20 [—5 + cos 40 ]

=— %COS 200 + % [2 cos40° cos20°] = —%cos 200 + % [cos 60° + cos 20°]

= ——cosZOO [ +c05200]

Sol.4

Let —2 — 2i = r(cos @ + isin0)
rcosf = —2,rsinf = -2
Squaring and adding

r2(cos?0 + sin%0) = 4 + 4
>1r2=8=r=22

cosf = \/_,sme = —\/%

Therefore 0 lies in third quadrant

x 3 Educational Material Downloaded f om http://www.evidyarthi.in/
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3x? +8x < 3
=3x+8x—3<0
=>3x*+9x—x—-3<0
=3x(x+3)—1(x+3) <0

=>x+3)Bx—-1)<0

=>(x+3)(x—§)<0
1

=>—3<x<§

> x € (—3,%)

= Solution se is (—3, %)

Sol.6

The given word TRAINGLE

No two vowels comes together, therefore vowels can occupy [J places in JTORONCGOLO.
Three vowels I, A, E can be arranged in [Jmarked placed in °P; ways.

Also five consonants can be arranged among themselves in 5! ways

6

». The required number of words = °P; x 5! = 3'—;' x 51

=120 x 120 = 14400

Sol.7

Number of subjects =5

Candidate will fail if he fail in one or two or three or four or five subjects
~ Required number of ways

= Scl + Scz + 503 + 504 + 505

=54+104+10+5+1

Educational Material Downloaded from http://www.evidyarthi.in/
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3 9

Consider (% - i)

x3
The number of terms in the expansion = 10

=~ fourth term from the end means seventh term from the beginning

o) (-3

987 _x% _ 64

= X
3.21 8 x18

672

o
Sol.9

Here a= 1. Let r be the common ratio of G.P.
From given condition T3 + T = 90

= (Dr?2+ (r* =90
=>r*+1r2-90=0

514 +10r*—9r*-90=0
=>7r2(r?+10)—9(%+10)=0

= @T?2-9)(r?+10)=0

=1r2=9,-10
=>r=43
Sol.10

Given vertices are P(2,—1),Q(—2,3),R(4,5)
Let S be the mid point of PQ
~ Sis (0,1)

Equation of medium RS is

1-5
y—5=50k—4) . . o
Educational Material Downloaded from http://www.evidyarthi.in/
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Consider the lines
x—y=4%and2x + 3y = -7
Solving these lines, we get

x y

—7+12  —8-7 342

~x=1andy = -3
=~ Centre of circle is C(1, —3)
Also circle passes through P(2,4)

-~ radius of circle = CP

=/@2-1)2+ 4 +3)?=+50
=~ Equation of circle is

(x — 1%+ (v + 3)* = (v/50)°
>x*+y*—2x+6y—40=0
Sol.12

The foci are on y axis. Leta < b

=~ equation of ellipse is of the focus

2 yz_ .
+F_1 (l)

QN|><

Length of major axis = 20

Foci are (0, 1£5)

~be=5

Now b%*e* = b* — a®
=25=100—a*=>a*=75

Put a?, b? in (i), we get

¥

2
}76_5 T 1, which is kdquatimheuatienabbelWipsaded from http://www.evidyarthi.in/
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The equation of plane is
2x+3y+5z=1 (1)
Let plane (i) divide the joining of A(1,0,—3),

b(1,5 — 7)at P in the ratio K: 1

. (K+1 -5K 7K-3
PIS( )

K+1'K+1’ K+1
= P lies on plane (i)
)+ 45

>2K+2—-15K+3K—-15=K+1

:>21K=14:>K=§

Required ratio = K:1

=2:1=2:3
3
Sol.14
3¥4+37%-2 3x+3ix-2
Ltyso—F7— = Ltxso— —

32%41-2.3% 3x-1\2 1
= Ltyo 2 = Lty [(—x ) x=

3%-1

2
) X th_,03ix = (log3)% x % = (log3)? x 1

= (log3)?
Sol.15

Given digits are 0, 1, 3, 5, 7 Every four digit number freater than 5000 must have either 5 or 7 in the
thousand’s place.

Four digit numbers having 5 in thousands place =5 x 5 x 5 =125

Four digit numbers having 7 in thousand place =5 x 5 x 5 =125

Total numbers formed egdtisA AN A rodwilbear divichl e dy: i/ wwst dadgdar s /in the unit place. -
Number divisible by 5= Ge5CHSE §oges, Yideg Teitorigls, Fest Prpgrs&qamele SRRBility = ~— = 2

250 5
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Letl = X

1
—d
V5—4x—2x?

1
=—/ dx
V2 (—+1)—(x2+2x+1)
1 1
=—/ dx
‘/E (77)2_(x+1)2
_ 1 o —1 x+1
Tism = +c
2
_ 1 g (V2(x+D)
= ﬁsm { Wi }+ c
Sol.17
a+b+c —C —-b
Let A= —-a a+b+c -—-a
—b —-a —a

ByC1_>61+C2,C2_>Cz+C3

a+b —(b+0¢) —b
=| a+b b+c —-a
—(a+Db) b+c a+b+c

1 -1 —b
=(a+b)b+0o)| 1 1 —a

-1 1 a+b+c

1 -1 —b
=(a+b)(b+c)|0 2 —a+b

0 O c+a

= (a+b)(b +)[(D(2)(c + a)]

=2(a+b)(b+c)(c+a)

Educational Material Downloaded from http://www.evidyarthi.in/
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Lety = f(x)

_ 4x+3
T 6x—4

= 6xy—4y =4x+3

= 6xy—4y =4y +3

_ 4y+3

=>x =
6y—3

Rf = set of all real number exceptg =R {g}

Sol.19

1

Lety = sin™ %where -

N A

<y<s

N

. 1 s s
= smyzzwhere—ESySE
. _
..y—g

tan~?! [2 cos (2 sin‘lé)] =tan~?! [2 cos (2 X %)] = tan~! [2 cos g] =tan™! [2 X %] =tan~1(1) = %

Sol.20
1 cosax
. inxk X#* 0
Given that f(x) =4 **"*
1 x=0
2
1—cosax
L =1L
tx—>0f(x) tx—>0 x sin x
1cosax
=Lty S sinx
x2 Sinx
X
_ 1-cosax __ Zsinz%
- th—>0 X2 =L x—0 %2

Since f(x) is continuous at x = 0

“ Lty f(x) = £(0)

N a? Edtga%agal Material Downloaded from http://www.evidyarthi.in/
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Giveny = ax®
ny=al®
Logy = log a®”
= logy = xYloga
= log(logy) = log(x” loga)
= log(logy) = logx”¥ + log(loga)
= log(logy) = ylogx + log(loga)

Differentiate w.r.t. X, we get

—logx)Z—z =%

= (
ylogy

(1—ylogxlogy) dy _y
ylogy dx  z

ay _ y*logy

dx  x(1-ylogylogx)
Sol.22

The equation of the curve is y = 5x% — 2x3 1)

2 = 10x — 622

m, = 10x — 6x?wherem, is slope of tangent. At (x,y) slope of line y = 10x — 6x?
Let m, be slope of line y=4x + 5 (ii)

~ m, = 4 Because tangent is parallel to line (ii)

cM =My

= 10x — 6x* =4

=3x>-5x+2=0

>x=1,

wilN

Educational Material Dovynloadqd fr'om http://www.evidyarthi.in/
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Let f(x) = sinx + cosx
f'(x) = cosx — sinx
f'(x) =0 = cosx —sinx =0
= sinx =cosx > tanx =1

5w

=>x=E,— wx € [0,2m]
4’ 4

Now f(0) =sin0+cos0=0+1=1

s LT T_ 1 1
f(z)—smz+cosz— =+ 2—\/5

51 .. 5T 51
fl=) =sin—+ cos—
4 4 4

. Vs Vs
= 51n(n+—) +cos(n+—)
4 4
. T s
= —sin——cos—
4 4

__1_1_
=~ E="V2

fQm) =sin2mr+cos2n=0+1=1
- maximum value of f(x) is V2

Sol.24

dx
1+sinx+cosx

Letl = [
Put tan =§: tor§=tan‘1t

Orx =2tan" 1t

2

~dx = —dt
1+t
Si 2 tang 1—t2
inx= =

1+tan? 1+t
1—tan2§ 1-t2
cosSx = =—
1+tan® 1+t

_2z_

I = 1+t2

2 dt dt X
=/ L2 10 dt "_Ed{ucp\t'ygamakMaigr%q D:O\%P(Io,aTQd?r mﬁﬁpﬁ/mw.ai“é‘:’cﬁiﬁ}og |tang + 1| tc
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LetI=f0/4secx /ﬁdx

T - -
1-sinx _ 1-sinx
= [agecy [f=Snx  Losinx g
0 1+sinx  1-sinx

n 1 1-sinx)?
= f /4— —( - 2) dx
0 cosx 1-sin’x

/4 1-sinx
— 4>~
fO cos*x dx

n 1 1 i

= /4( ————X Smx) dx
0 cos®’x  COSX  COSx
s

=/, /4(seczx —secxtanx) dx

/4

= [tanx — secx],

= (tan%—sec%) — (tan 0 —sec0)
=(1-v2)-(0-1)
=1-V2+1=2-+2

Sol.26

The given differential equation is
2 4 2ytanx = sinx (D)
dx y - !

P =2tanx,Q =sinx

1

_ lpdx _ -2 —
I.F.=¢e" ™= (cosx) =—

Solution of (i) is

1
cos*x

y = [ sinx dx +c

cos’*x
2. —
y sec’x = [ tan xsecx dx + ¢

y sec’x = secx + ¢

y = cosx + c cos®x Educational Material Downloaded from http://www.evidyarthi.in/
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Here d = Al 4 j + 4k,b = 21 + 6] + 3k
. |b|=VE+36+9=7

ab=214+6+12=21+18

. . - i E:B
Scalar projection of @ on b = Gl
_22+18
7

4

=>28=21+18=21=10

Sol.28
The equation of given lines are

X
1

- (i)

x+2 _y-1_ z+1 ..
and_3 =0 == (i1)

Any line through P(—1,3,—2) is

x+1 _ y-3 _ z+2
. —=— (ii1)

Where [, m, n are direction ratios of the line.
Since line (iii) is perpendicular to (i) and (ii)
~ 14+ 2m+3n = 0(iv)

And =3l+2m+5n=0 (v)

Solving (iv) and (v), we get

Educational Material Downloaded from http://www.evidyarthi.in/
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Let S denotes the success and F denotes the failure.
1 5
“P(S)=1,P(F) =2

P (A wins in the first throw) = P(S) = %

P(A wind in the third throw) = P(FFS)

= P(F)P(F)P(S)
-0OO=00

P(A wins in the fifth throw) = P(FFFFS)

= P()P(F)P(F)P(FIP(S)
=QEER06
-0

And so on

Therefore P (A wins)

=i+ @ O+ @+

1-==
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Sol.30

Let p denotes the probability of not getting a head and q the probability of not getting a head. Then
p= %, q= % Probability of getting at least six heads when 8 coins are thrown simultaneously

=P(6) + P(7) + P(8)

W) o) @) e @)

8
1
= (5) [8C6 + %7 + g ]

1 [8X%X7 8 1 37
_E[E+I+1]_E[28+8+ﬂ = se
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