1.(a)
7.(a)
13.(a)

14.(b)
15.(d)

16.(c)

17.(d)

18.(c)

19.(d)

20.(b)
21.(a)

22.(d)
23.(c)

24.(c)

25.(c)
26.(d)

27.(a)
28.(d)
29.(c)

30.(b)

31.(a)
32.(c)
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2082-9-12 Hints & Solution

Section — I
2.(b) 3.(c) 4.(d) 5.(d) 6.(d)
8.(a) 9.(b) 10.(b) 11.d) 12.(a)

Given equation is

X+ (k+2)x+2k=0
For equal roots, (k +2)*—4.1.2k =0
or, Kk +4k+4-8k=0
o, k'-4k+4=0
or, (k=2)*=0
ie. k=2
ty=2n—1,3t,=(2n—1)=n’
AP—A+1=0
I=A-A’
AT=ATA-ATAA=T-A
ANB=C=CcA
BNC=A=AcC
So, A=C

LG xR+ jkx D+ k(i x )
—ii+j.j+kk
=1+1+1=3

1 3
Product of slopes = — \ﬁ x *AIE =-1
Angle between the lines = 90°
Line y = mx + c touches the circle x* + y* = a’ if

m0—-0+c
a=t—F—— i.e.c:ia\/l+m2
Am? + (-1
By definition, eccentricity of circle = 0

Eq" of plane cutting equal intercepts isx +y+z=a
But it passes through (2, 3,4) Soa=9

2
tan' tanTTt = tan'l(—\ﬁ) = *%
A complex number r(cos® + 1isinB) is purely
imaginary if cos0 = 0 i.e. 0 =%

Since 0 < by X by, <1
So range is [0, 1]
P(F or S) = P(F) + P(S) — P(FNS) :24—2—1:1
777 7
By definition logarithm is defined for positive values
only so the region is -1 <x < 1
lim |x] lim x
x=>0"x x—>0"x
log\/_x = 2log.x = 2 and its derivative is 0
X
Puty=x + logessecx i.e. dy = (1 + tanx) dx
Sof (1 + tanx) dx =
x + logesecx
For given sum, product is maximum when the
numbers are equal. Sox =y =>5.
xy=5x5=25

loge(x + logesecx) + ¢

4 4
Required area = jl ydx = jl \I; dx

3/2_4
X

“32),
2
=% [4%2 %7
2 14 .
:§.7 =73 sq. units

33.(¢c)

34.(d)

35.(d)

36.(a)

37.(b)
38.(a)

39.(b)

40.(b)

41.(d)

42.(b)

43.(b)

R =4/A” + 2ABcosb + B’
or, A’+B’=A’+2ABcosd +B’
or, cosO=0=co0s90°
o — E
or, ©0=90°= >
KE = workdone against frinction

1
or, Emv2 =f;x S

1
or, mv’ = pmgS
2
v
or, S=——
2pg
2TcosO = pghr
or, h]I‘] = hzrz

A A
or, I == hz\/z
b b
A
or, 4x \/K = hz\/;

or, h,=8 cm

Io — I[ + Iz + 2\' I[Iz COS¢
=1+41+ 2'\/1 x 41 x c0s90°
=51

R
du=nCdT = ny__1 (75 -25)

_2x50xR
_—Y* N
_ 100R
,—Y_ 1
O] = 02
L
or, 4nr® 4mr)?
Q9 Q
or, =
4meorir;  4megrar,
Vi V,
or, — ="
I I
Vi_n
oL\, 7L

1LY
R' 10
-7 =(1.12=1.21

R'=121x10=12.1Q

1,
E=2mv
2B [2x2x1.6x107"°
VN m ~ 1.67 x 1077
=1.96 x 10" m/s
F=Bev=2.5x1.6x 10 x 1.96 x 10’
=78x10"”N
VZ
H R R
H V' R
R,
i=2r
_sini _ sin2r 2sinrcosr
T sint  sinr  sinr
or, cosr=12'i



44.(b)

45.(d)
46.(b)

47.(a)

48.(d)
49.(b)
50.(c)

51.(a)

52.(b)
53.(d)
54.(a)
55.(d)
56.(b)

57.(b)

58.(b)
59.(d)
60.(c)

61.(c)

62.(b)
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_ e

or, r=cos (2)
C g uys
i=2r=2cos (2)

1.3
oL HTinC ™3
tan i, = p
- el
or, 1,=tan (3)
a=09
o o
P e 1-09""
Al
B:E or, A, =9 x2=18 pA
b

Let x be the required weight

0.05 = x/500 x 1000/(174)

=x=4.355gm

Since, H,O, and H,O are two compounds of 2
elements

N/No= (12 =(3)" Ty,
=Ty, = 32/2 = 16 minutes
N;H is hydrazoic acid that removes H to give

conjugate base N;

Heliox, a mixture of helium and oxygen used for the
treatment of asthma patient due to its density three
times less than that of air.

In N,Os, oxygen atom is bonded to two N- atoms.
ZnO is Chinese white

Phorone is obtained by condensation polymerization
of three molecules of acetone in presence of HCI (g).
PAN is polyacrylonitrile which is obtained by
addition polymerization of acrylonitrile (vinyl
cyanide)

Mesitylene is obtained by addition polymerization of
propyne and condensation polymerization of acetone
in presence of conc. H,SO.

Inductive effect : due to permanent displacement of
o — electrons

Electromeic effect : complete transfer of electrons of
multiple bond to one of the bonded atoms (usually
more electronegative)

CI is stronger leaving group than others.
CH,Cl - C(CHs),— CH;

Section — 11

y is undefined when

x=0
o
x|

So Range = {—, 1}
We have (1 +x)"=Co+ Cix + Cox* + ... + C,x"

63.(c)
64.(c)

65.(c)

66.(b)

67.(a)

68.(c)

69.(c)

70.(c)

On differentiation, n(l + x)“’l =C, + 2Cx + ...
+nCpx™!
Putting x = 1,n2""' = C, +2C, + ... + nC,

(I+0)1+0)(+0)d+o)
=(1+o)(+0)(+0'0)(+(@Y.o)
=(l+o)(1+0)1+w)(+0d)

=(1+ o)1+
= (-’ (o)
=otoi= (w3)2: 1

la|]=[b|=|c|=1,ab=bc=c.a=0

(- 1+o+e*=0)

Now\?a+5+5|

N

A 4B P 2E B+ B+ 6
TTT7 170
S
Eq": ax® + 2hxy + by’ =0 ...(i)
Let y = mx be one of the lines represented by (i)
which bisects the angle between the coordinate axes.
Thenm==+1.
So putting (i) ax® + 2hx. (+x) + b(x)* =0
at2h+b=0
or, atb=z%2h
S (at+b)y=4h?
Centre (h, k) =(1,-3)
Equation of circle is
(x—h?’+(y-k’=r
(x—1y+(y+3)°=25

1 3a
or, $= l—ﬁ
1 3
or, §=1—z
a=3
39
b=3373

2
The equation of ellipse is % + g =
9= 1

2
X +2y'=9

£,
or,

At yz-plane x =0
Letratiobek : 1

7kX2 + X
Then x T



71.(b)

72.(b)

73.(a)

74.(c)

75.(d)
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or, k-4=0
k=4
Ratio=4:1

Shortcut: By yz — plane ratio
S S

X2 -1
We have C =45°, So A+B=135°
Then cot(A + B) = cotl35°
cotA.cotB—1
cotB +cotA
or, cotA cotB—1=-cotA —cotB
or, cotA cotB—1+cotA+cotB=0
i.e.  cotA cotB + cotA +cotB =1
So (1 + cotA) (1 + cotB) =1 + cotA + cotB +
cotAcotB=1+1=2
f(x) =x*+ ax’ + px + 1
So f'(x)=3x*+20x+p
Now f'(0)=0=3.0+2.0.0+B=0=>p=0

3
f'1)=0=3.1"+2.a.1=0=a =

or,

b
Givenf x’dx=0

10 .
T] =0=b"-a"=0

=b'=a*
=b=+a

[xe-3

2 =

and X dx = 3

39b
or, ] =
b _aaz
or, =
or, b’-a’=2..(ii)

When b =a, b*—b* =2 = 0 =2 (not possible)

w|><
W

w
(OS] ]\e)

So, b=-a, -a'-a’=2=a’=-1
=a=-1
and b=1
Solving y = x with y = x*, we get
x=0,1

Also the curves are symmetrical about y-axis
So, required area

1
=2J‘0(x7x2) dx
XZ X3 1

_2[2 73]0
11
=(>3)
1
2

1
X 6=38%4 units

76.(c)

77.(¢c)

78.(b)

79.(d)

80.(b)

81.(c)

82.(a)

a
h3:u—5(2><3—1)

2
=10-5 (6-1)

=5m
Workdone (W) = change in PE of hanging part

= (% X x) gx %(x = length of hanging part)
4 0.6

=3 0.6 x 10 x >

=3.61]

PA =2nr.T
or, pghxm’=2mT

or, =

4T 4x0.07

“pgh 10°x10x0.4
=7x10°m
=0.07 mm

iy o[ _1 [T
12725% 21\ nlp 4l \ mp

n;:n, =1:1
Heat lost by block = Heat gained by ice
or, 2 xS x 500=mL¢

2 x 400 x 500
or, m:—80x4200 =12kg
1* case

T
= (1 7??) x 100%

40 300
100‘( T
300 2 3
. T, 717575
or, T; = 500K
2" case

T

N = (1 —ﬁ) x 100%
60 _, 300

oL 100~ ' T,
00_,.2_2

o, TrT17575

o, T,/'=750K
AT=T,'-T,=750-500

=250K
Given,
F1:9N F2:?
I'1:d r2:3d
1
Foc?

E_(my
F[ - (I'z)
dN2
or, F,= (ﬁ) xFi

1
F2=§><9N

F,=1N
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83.(b)  Across AC ] _2fL 2x0.5x6000x107"°
. 18%6 COXET T 2x 100
T18+6 =3x10"m
_18x6_ =3 mm
g —430 87.b) ¢=124¢eV
Rr=R'+r=(4.5+1.5)=6Q _hc
T LN e
Rr 6 _6.62x107* x3 x 10 124 % 1.6 109
NowI'x 18=3-1)x6 B 436x107 o :
or, 3I'=3-T =257x10"]
3 5 KE=eV,
or, 1—4—0.75A CKE 2.57x10%
84.(c) KE of electron = 10 eV or, Vi="r=Tgxi00° OV
%mvz =10x1.6x10™" 88.(a) i‘" Slsz
1= 0
V=1.875 x 10° m/sec 0.693
mi? 5x10°= T, 2No.(d)
and — —=elB 2
r For S,
|4 =
r=%=11x10’2m:110m Az==ANo 0.693
6L L 53
85.(a) utv=x or, 10x10°== Tin X N ...(i1)
V=X-u Dividing (i) by (ii)
v 5x10° 2,
And m=y 10X10(’:T1/2XT1/2
or, v=mu Tin
So mu=x-u or, Tl/2=20:5
or, u= X 89.(d)
m+1 90.(b)  O.N.of S in SO;>=+4
& yox —X-—_mthx-x O.N of S in S,06> = +5
m+1 m+ 1 O.N of S in 8,04 =+3
_mx+tx-x _mx 91.(c) In CaCl, [CI ]=2 x 0.04 = 0.08 mol/L
m+1 m+ 1 [CI] from AgCl is very low so it is neglected
X mx Ky =[Ag'] [CI]
o m+1)\m+1 4x10"°=[Ag"] xo.ol% ,
TR + Ak /50.0;:5;010-524 5x57
+ +
m+1 m+l 92.(b) Relative atomic mass = - 180 =
mx> -
= (m + Dx 93.(c) Mn024- +8H +5e %_Mn +4H,0] %2
@ C,0, —2C0,+2¢ ] %5
mx’ T = -
Zm 2MnO; + 5C,04 +16H — 2Mn  + 10CO, + 8H,0
mx 94.(b) In [Ni(CN)4]*, Ni has +2 oxidation number. CO and
= m+ 17 CN- are strong ligands that result inward pairing of
2 electrons and hence [Ni(CN), > has dsp’
86.(c) X_4 hybridization.
fd 95.(d) Secondary prefixes are arranged in alphabetical order
or X :Q 96.(c) 4-primary amines, 3-secondary amines and 1-tertiary
’ d amine ( draw structures or use NS trick)
97.(c) 98.(c) 99.(a) 100.(b)
...The End...



