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MATHEMATICS

soli Since, 3% X, Jgy? ~ 6y + 2 <1
N 3sec2% 9y2 -By+2<1

. 2\ 1
_, 3%’ (y_gj +—9— <1 (1)

W] -

1% 1
Now, 3%*x > 3and (y——] =2
3 9

. 3sec2x y _1}2 + _1_ >1 (2)
» . 3 9 - asns

Hence, the inequations (1) & (2) are satisfied

if and only if v
3sec2x (y_1}2+1=1
3 9
. 2 1
ie. sec"’x=1 and y= 3
1
o Xx=0,m2n,3n and y= 3
R - LY - P 0% +20-1
&ei?2 Lim——=—-1=Lim————
-1 0+3 0—>-1 0+3

using Sequeeze Play theorem

. f(9) ' . _
bme ==t fmfO) =1
leln_)its_x -
Sot.3 MM ex+12 )=~ =
1+—i—
';LT'"E‘—T =-2
C+—
X
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-2hc=-2;

sin?(x® + x% + x - 3)
(x® +x% +x-3)2

Sol.4 Lim

x—1

(% +x% +x-3)?
1-cos(x? - 4x + 3)

(1)

(P +x2x-3)F
(x? - 4x +3)?

(x? - 4x + 3)?
x>1 1-cos(x? —~4x + 3)

= (1) (2) Lim

X1

X +x21x-3Y
—— | =212 where

x?-4x+3

3x2 +2x +1

= Lim
2x -4

x—1

(using L'Hospital's rule)

I
-8 .

L=2(-3)2=18 Ans.

Sol.5 (A)3sin?x+ 3sinXx.cosx+ 7 cos?x

_ 3(1-cos2x) N 3sin2x N 7(1+ cos 2x)
2 2 2

3sin2x+4co0s2x
y= 5 +5

=52 +5=75

ym ax

= _5/2+5=25
1 V3

sint/18 cosn/18

2{1cos—n——£ sin—n—}

2 18 2 18
sin(n/9)

2

ymin

(B)

L (1 T . W
. 4sin— cos— '~ = sin— :
[ 5 COs 18 cos6 sm18]
= - - =4
. T
sin—
9




©) \/ 4lsin? x)’ +sin?2x +4 {co's(g - -;)}2

: .
‘/————————4(1 — CZS 2X)” | sin? 2x + 2[1 + cos(g - x)]

V1+1-2cos2x +2(1+sinx)
J2(2sin? x) + 2 + 2sinx

2|sinx} + 2 + 2sinx
= -2sinx+2+2sinx=2 Ans

(D) 4cos?0-2.2 cosf-1=0

2V2+/8+16 _ V26
8

4
\/E;Lﬁ o= " _23m

cosH =

T2 12 12

cosf =

cos0 =

G-z [[3_1}
A

cosO = cos(n—-5n/12) ; cos(n+5m/12)
0=7n/12 ; 171/12

Sol.6 Put x = 3, 1 =f(3) . f(f(3)) = 2f(2)

= f(2)=%

1
Put x =2, 1=f(2) f(f(2)) = %f(g)

(3

1
Since f is continuous and — < 1 < 2 by LV.T.

2

1.,)
there exists ¢ (‘2‘: 2) such that f(c) = 1

= fc). f(f(c))=1 =1.f1)=1 = f(1) =
Sol.7 Using Sandwitch théorem :
Jim.p(x) = 0 since ~ [x| < p(x) < I]

Sincep(x) is continuous, p(0) = X"E‘o p(x)

a,=0

p(x) —
X-0

p(x) - <

p(O)_51
x—0

lim

X —>0

Now

2P0 <1 = |a <1

sol.g fx+ 1) - f(x)

=1 = the graph of f(x) has a
X+1-1

constant slope of 1.

fx)=x+b Sincef(1)=0,b=0and
f(x) = x
- ax?+bx  —1<x<1
a-b-1
X=-1
2
Sol9 f(x)= a+b+1
x=1
2
1
L — x>1or x<-1
X

for continuityatx=1 a+b=1 ..(1)
for continuity atx=—-1a-b=-1 :
= a-b=-1..(2)

hence a=0 and b=1 Ans.

Sol.10 (B)P,R, T

DT

AQT
(C)P RS, T

(A) 1fx<0,LHS e Ibut RHS is positive and
less th 1+1<1 If x > 5 th LHS<—1—
ess than '3 X en 2

while RHS is a positive integer. Hence we should
check solution between 0 & 5. On checking we

get x = 2 only.
3+ y=[2x] —o =2[x]
2t —o 2t —o
® 7T _
12 1 32 2 ol 1 2

On comparing the two graphs we find that
0<[2x]-2[x] < 1
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(C} Putyas x, f(x + 2f(x)) = 2f(x) + x
Let the degree of f(x) be n > 1.
then comparing the degree of the two sides we
get n’=n=0or 1. Not possible.
Letn=1 then1®=1 . f(x)is linear polyno-
mial, f(x) =ax + b
f((2a + 1)x + b) = 2(ax + b) + x
= a2a+1)x+2ab+b=(2a+1)x+2b

1
a(a+1)=2a+1 :>a=—-2—,1

Comparing coefficients of x and constant term,
inbothcasesb=0 .. f(0)=0

= +

f(1)<0andf(2)<0 *—+ iy —y

soltt AT (B)P.S
©Q g
V2
g
N
of 3 o
1 ,
P=3,C= 1 Two solutions
4
e y= - % +1
Ut
0 ‘=| o 2\: : >
1 ' .
P=35.C% 1 Three solutions
4
y=—5+1
o 1 2 \=
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=3 p < -2
4 2T T o
More than three solutions
4
14
0 /a 2 4
_24_
p=1,-2<c<a One solution
A
1 = )
N0 52 >
_1-\
One solution
Sol.12
6
1- 5'— ...... 1+ x% + .
lim (x) = im ——2—— =1
X—> X->
x2(1+x2+5— ...... —1~x2)
2!
X1y (2
limg(x) = im & )&=,
x->1 X1 e(x — 1) (X — 1)

Using theorem on composition of limits,

lim g(f(x)) = 2

Sol.13

The inequality is log U (2= 10x +22) >0
oga| =

22

(1)
The L.H.S. is valid if

() x*=10x+22>0 = x<5-+/3 or x>5+ 3
(i) 2 >0 = x>0

2
Now the inequatity (1) will be solved for two

X
cases of log, (‘2‘) .




AP =AT = 2 sind

Case1:
180° - 0
X Z = —
o<|ogz(§)<1:>1<32‘-<2:>2<x<4 PTA= —5
AQ
log (XJ(x2—10x+22)>0 - INAAQT, o
09, E ’
, ' 180° - ©
= ¥ ~10x+22<1 = x* — 10x + = fan|— 5 —
21<0:>3<x<7.Th_ecommonsoluﬁonis3<x<4.
2sin®
X « ~  AQ=ATcotl = s'"e
Case2: logy| 5| >1 = 5 >2 = x>4. % = cot 2
AsP—A 60" 2
Theinequatity isthen log (x2—10x+22)>0
'°9é(5) 2sine
= x2=10x+22>1 = x*=10x+21>0 o lim AQ = lim —8 =4
80+ 90" 0
> x<3 orx>7. cot§

The common solution is x > 7. 0
.. Thevalue of xfromtwo casesare x € (3,4) U (7, ) 2
Now taking intersection with intital values of x,

we get x € (7, «)
Sol16 S_Z": r*+2r° +3r + 2r +1
° T & 2(r + 1)
Sol.14 lim x(1+ acosx)s—_ bsinx _ |
x>0 {f(x)} Zn:rz+r+1 i1 1
=) —5—— = +
2 ¥ X x° =N R = (O
x+ax1——~—+~4T— ........ —bx—-3T+—5‘—— ......
= lim 5 =1
x=0 {f(x)} n (1 1 1
L
1ra-b, —E+E)+x2 i—P—)+
- lim x2 2 3 4 5 "7 =1 ' 1
K0 {_@}3 | jim So = tim " had L
X n—>o n T oo ————— .
= 1+a-b=0 and —E+P——1 "
28 3 - S0l.17 Using graphical addition, the graph of y = sec@
~b-3a=6 + cosecH is shown
A
N |
22
// \ y=c
KR e
Sol.15 2
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For two real roots — 22 <¢ <242 RHL - “m(\/_ J_ Jx-a J

= ¢’<8 e -t sz_az
_ LHL = lim a2 — x?cof| & [2 =X =i . : =‘r—1
Sol.18 m_ X 0(2 a+x xoar Jx—a\/x+a(VX+f) JX +a 2a
| h |
= lim y2ah - h? cot(E J 4a 1 2
h—0 2\2a-h — 3_ T - 1331 =
Now - ,'—Za = a =16 ~[a’]l=0

Putx=a-h

Sol.19 Since, p(x) isa factor off, = x* +6x% + 25 and

2
= lim v2ah - h =f’§ off—3x + 4% +28x+5

“*°tan(15 /_h-] T Hence, itwill also be a factor of E = 3(f,) — (f,) (say)
, 2\2a-h (E\/_h'} f E=30¢ 46X + 25) - (3¢ + 42 + 26 + 5)
(E\/—TJ 2Y2a-h =  E=14¢-28x+70
2Y2a-h = E=14(x2—2x+5)
p(x) = X —2x+5
ie. p(1)=4
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PHYSICS

> B N 25. [B,C]
20. R isthe resultantof A & B, then 26. [A,D]
R? = A? + B? + 2ABcos6 (1) Since wave numbers of the two waves are different,
(A+By=2(A-B) their wave velocities will also be different. Their
A ' direction will also be different.
B= 3 -(2) 27. [A,B,C,D]
A+B A
R=24E g MR 8. [AD]
2 6 Velocity of light in denser medium is less than the
From (1), (2) & (3) velocity of light in air.
2 2 A _ i
L C I APy Zcoso 29.  (A) > (P), (R), (B) - (R), (C) - (Q) (R), (S),
36 9 (D) - (Q) (R)
cos0=-1
30. A->Q,BoPR, CH>PR, Do>Q
21. [C]
22.  [B] . 31.  timet, to cross river =
5 ! 3cos6
23, [A]l w=y t
The resultant intensity at a point on the screen due X
to superposition of two waves of intensity |, and 1, is x = (5 — 3 sin ) x
given by : 3cosd
. , X 5-3sind
I=1+1,+ 2,lj1, cos$ _ time t, to reach P by walking = ' 150050
where § is the phase difference between the waves. For time to be minimum d(t1d ; ;) -0
§= 2}? x (path difference) = 2—;(82P -SSP d ( 1 5— 3sin9)
= 30\3cos6 | 15c0s0
= — = =kx £ - —sec?0=
A (D or 3secetane 5sec 6=0
_xd 2nd or sing= —
where (S,P-SP)= D and k = =75 a constant S
_ ' = 1 N 5-3sin6
P=1+1,+2 il cos kx 3cos®  15cosH
. o ) | 3
=1, 41+ 251, (2°°s-? ! _1 75 5 18 @

= e o ——
15><4 12 12x5 = 60=0.66h

4
kx = =
= (Y —2)2 + 4 cos? = 3(5J 5

P
=A+ B cos? —ki
' 2
V.
where A= (i, —/,)> and B= 4,i,1, are another s e’“’s cos®
constants.
2. [P vesing O Vp Vy=V,—Vsing
Sol.  With knowing the actual vaiue of s we can not find
f,and f,
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32.

N, 34,

<——N

4

yA
I 3
o]0 mm i /A ox
33, (300) @O 10mm] (90,0)
. ?"01‘ Opfical axis
Y e 90Cm ——>; m
€——150 cm ———>
For first lens
1 1 1 1 1 1 1
V_U_? 720" 30"80 = v,=60cm
For second lens
u=30cm, f=+20cm - 35.
1_—1__1 11 36.
f v, u =V 20 30 -
1.3-2_1
=V 60 60 38.
v,=60cm
> m=-2

<>

Ia,
—A N1 Mg
Let M, be the mass of the rod.
Forrod —» M,g— N, cos 6 = M A, (i)
For wedge — N, sin6=(M + M)A .....(ii)
A=gtan® ...(iii)
relation between A, and A
A, =Atan @
So by solving these equation M, = 3M = 9 kg

So co-ordinates are (150 cm, =30 mm)
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Suppose that the object distance (between the
object and the lens) be u and the image distance v.
Then,

S
Jul + V] = 50
111 .
M U f . (i)

When water is poured
into the vessel,

T 1 1
(Ivi#) —(|ul-2) " f
Solving the equations, we get
jul=20cm
v[=30cmandf=12cm

(i)

o =2 radls
6cm
50 km

2

When each block is displaced by a very small
distance x, the spring will be compressed by 2x (?)

o




CHEMISTRY

39.

41,

(€

Moles of NaHC,0, = moles of H,C,0, = moles of
Na,C,0, '

X _Y¥ _20—(x+y)

112 90 -~ 134

Megq. of NaOH = Meq. of H,C,0, + Meq of NaHC,0,

40xo.2=§¥6x2x1ooo+715§ x 1 x 1000

X X 3xx1000
8= T2 ¥2x 1000+ 355 1000 = —7
~ xx1000 8

12 3

Meg. of KMnO, = Meq. of NaHC,0, + meq of H,C,0,
+ Meg. of Na,C,0,

X 40 -
Vx0.4x5—T;|-2—><—2-6 x 2 x 1000

+ —gxo—x—g—g-x2x1000+_

20-(x+y) 40
134 ><20 x 1000 % 2

=—§—>¥4 +4x-§-+4x—§—=%2—+%2-+%2
vx2=32x3/3

v=16ml

(Bl

CH,:CH,:H,=1:2:3 _

CH,+CH;+H,+0O,—» CO,+H,0
X 22X 3x -

CH,+20, - CO, +2H,0

CH,+7/20,-2CO, + 3H,0
H,+1/20,»>HO0"

Volume of CO, produced = 5x

10X +2.5=2x+ 7/2 % 2x + 3/2 x

=105x = x=5

If H, is removed then volume of O, used

=2x + %x2x=9x=45ml

@
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(Al

A_K0%sec g ke ¢

when the concentration of B become constant then
k,A=k,B

If the conc. of A & B are equal then

k, =k, =10 sec

0.693
t,forBtoC= Tk, - 6.93 x 10

[B]
_ 2303 log(100)
=720 "\875
_ 2303 |og(1°°)
Kes= 25 A875
Kats _ 20 _ 8
K300 5

' K315= Ea 1 - 1
%9 K0 2303R| 300 315

_ _Ea [1 1.
log 8= 5 303R| 300 ~ 315

i Ea 15
31092 = 5303 %210 | 300 x 315

]
31092 = S 303 %2 %102 | 300 %315

Ea
2,303 x2 x 6300 x 102
Ea=3x0.3010x2.303x 2 x 6.3
= 26.4 keal.

3log2=

[A,B,C,D]
FeS,+MnO,~ _H' , Fe* +2S0, + Mn*

Hence, n factor of FeS, = 11 and that of KMnO, = 6

' M
So, equivalent weight of KMnO, = 3 and that of

M

FeS, = T

. 93141-87482, 0744-2209671

o



Also, KMnO, + SO, __H"_ Mn2 + SO

2 2 4
Bl=2x = — = Z = -
8] 3 [Cl=2x 2= 2

1
gm eq. of KMnO, = gm eq. of SO, 3

0.1 x 5 = moles of SO, x 2
moles of SO, = 0.5

volume of SO, at STP = 0.25 x 22.4 = 5.6 lit

Angle of rotation = % x(=72) +% x 42

= -§- x (~72) + 56

=—48+56=8
1 Hence dextro rotatory
= — x0.25 =0.125 moles () after 76% completion

2
Hence (A, B, C, D) [Al=172, [B]=0.5, [C]=1.0

1
Also, moles of FeS, used = 7 Mmole of SO, produced

Angle of rotation = 2 %x 80 + 0.5 X(-72) + 1x 42

i, [C,D]
=30-~36+42=36°
2A 46. [A,B]
xsc . 2k2 (k1)1/5
(a) keff_ k3 k5
1dA 1dB 1dC
o §_t+§ : = 3k[A] + 5k[A] = 8KA E E
Eq=E,—E,+ = - =
dA off 2 .3 5 5
— g = SKAx2 =16 kA =100-25+10-4
A=A e o =110-29=81kJ
198 _aka . 9B gka =gk e 2 (k)"
3 dt TR 0 ®) k=G e
B= -9—[1—6_16“] | E,/RT A E,/RT \ V8
16 _2Ae™ (A,e' ! ]
Similarly Age T {Age /T
_ 25 16kt v
C= _1_6_[1_e | _ 2A, ( _61_ ) —{E,+E,/5-E, -E;5 /5]
= 3 : A5 ‘e RT
Hence ?—-—9* k
C 25 _2A, ﬁ]1’/5 |
% of B o 100 = 26.47% P o A \
= X =
T Iy Il
2B
J %
4. [AD] } ¢ P~
-k—=§$_(_:_=§=> %ofB: -3—)(100 =33.33% ﬁ.
2 | _1dA_1dB 1dC .,
2 2dt 2dt 3 dt
[+) = = 9
% of 3 x 100 = 66.67 % = 2kA + 3kA

after a long time
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47.

48.

dA
- —=10kA
dt

k., = 10k
A= Aoe—10kt

degree of dissociation = 1 — e~

[P]

A multitude of He* will produce 10 possible emis-
sion spectral lines. Asingle He* can produce maxi-

mum 4 lines (not more)
55453521

2 ‘ 2
E, ——1362— =-13.6 x 2—

4
=-13.6 x 25 =-2.176 eV.

S~ E=+2176eV>2eV

(gt
A 16x25

_16x25 _ 100 10
T4x9xR° O9R T R

n2 52
rn=0.53 ? =0.53 % 7 =B6.625A>6 A

(A—>p,q), (B->paq),(C—ps) (D->q,r)

1
0.53 x 108=2.16 x 108 ms™'x o :

49,

50.

51.

52.

(A->8),(B->Q))(CH>R),(D->T)

meq. of Fe*2 = meq of KMnO,

1
—20xgx5—20

Meq. of Fe*2 = meq of Fe*3
=meq. of NH,
=20

Meq. of N,H, for 200 ml sol.

20x200
= "0 - 400 meq.

-3
moles of N,H, = 590141—9— =0.1

moies of N,H.SO, = 0.1 ,
wt. of N,H, 8O, =130 x 0.1 =13 gm

K = Ae~F2/RT

K = Ae-EC/RT

Ke o(Ea-EQ)RT

Kk
|o§ k. _Ea-Ec _ 83.68 - 25.1

k  2.303RT = 2303x8.31x10~% x310
| a 10
o -—=

9y
9

CS, + HS + 502 - CO, + 380, + H,O

x mole y mole
PV =nRT for mix of CO,, SO, & H,0

748.8
216 x10° g0 80 =nx0.0821 x600
T 053x10% =0.821n
h 6634 x 1034 n=121
= — =1.374x10°m
M v T 110 % 053 x10°
h +4 +6
A=
>mKE SO, —» SO,
1 meq. of |, = meq. of SO,
1
KE = -2—mv2 = 5(9.1%10°") x (0.53 x 10° 700 x 2 = meq. of SO,
=1.278 x 10" J - 14
1400 = megq. of SO,, moles of S0, = 5 0.7
moles of S = 0.7
2x+y=07
M ] 394 Rajeev Gandhi Nagar Kota, Ph. No. 93141-87482, 0744-2209671
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moles of H,O =y

moles mix = moles of CO, + moles of SO,
+ moles of H,0

121=x+2x+y+y

=x+y+07
X+y=121-0.7=051
2x+y=07
x=0.19
y=0.32
X 019
% of CS, = X+y x 100 = 0.51x100--37%
'a_2
53. w1
. Mg 2 Mg _4
B YMy 15 My 1
_ [3RT
ms M
Vims(A) _ | Ta. Mg '
Vima(®) VM Ty " 2/2=283:3

2303, (100
84 Kky= o5 109 7

Ker = 20

ko7 log100/A
ky; 10g100/75

Ky 7 11
log “y,." = 2303R |300 400

) 7 _7x10
"~ 2.303x8.31x107%x1200 ~ 2303 x 8.31x12
=03=log2
k127 _2 IOg100/A
Koy (100)
log 75
S qg 100
2.log 4/3 =log 100/A = log — 9 =log A
6 _100 _100x9 _ .
g - A A= 16 =56.25%

% decompostion = 43.75 = 44
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7.

number of waves = orbit no. = 3

HoH+e IE,=13.6eV

He —» He'+e- IE, =246 eV

We have to determine the value of
AH=a
AH=b

He'? + e~ > He*
He*+e — He

He*2 + 2¢- — He =(a+b)

IE,of He* = IE, , x22=13.6 x4 =54.4
a=-54.4ev

He*+ e — He
IE=246¢eV"

b=-246¢eV

total energy given

=-54.4-246

=-79eV=T79ev

H,=1.12 at = 0.05 mole = 0.1 gm
D,=1.12at =0.05 mole =0.2gm
After deffusion H, left = 0.05 gm
H, diffusel in given time
=0.1-0.05
=0.05gm

wy, tp, My, _ \/_5_
ty, wp, ~ {Mp, 4

005 _
= :>wD = 1.4 x 0.05=0.07 gm

% of D2 in i~ bulb

0.07

= —0— x100=
0.07+005 ~ 100=58%
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