34 I
ANSWERS WITH EXPLANATION
Physics
1.(3) The Vectors A , B and C canbe represented So, the applied force should by greater than
I calculated value, so correct option will be (2)
as shown in figure. ) p
ie., 2 x 10° N.
) 5. (4) Car40m/s . —>
C = .
13 B .
5 30m L
[ 1 Lo
g y’/
~ - - T.V. camera
Clearly angle between A and B is —. We have
? tano =" ; 4 -
2.2) y =asin (At—Bx + C) an b = Z[an6]= =7
Angle has no dimensions so d ae 1 dx
—(tan®)-— = ——
Dimensions of At = [M°LTY] de dt 30 dt
= A=[T" sec29@= l><40
Dimensions of Bx = [M’LTY] dt 304
dao
- B =[] - Gt 3sec’ 6
Dimensions of C = [MOLOTO] At the given instant, 6 = 30°
ao _ 4 2 Ao
= ~—— = = cos“30
3.(1) h= E“%” dt
—_ 2
X =éx[£J =éx§=1rads'1
Where cis speed of light 3 2 3 4
h = Planks Constant or the angular speed with which camera
A = Wave length should be rotated = 1 rad/s
272 6. (4
LT
L
=
= h = kg m%!
= = (10°g) (10*cm)*s7!
= h=10"gcm?s! k——d—>
Hence, the required ratio will be 107 T sin® = ma
4.(2) Given: m=5kg, v > 330m/s, At = 0.01 s Tcosh = mg - (1)
a
E At = Ap = mAv = 5 kg X 330 m/s .'.tan9=§

Ap = 1650 kg m/s

p=f _ 1650 = 1650 x 100
A 1
=1.65x%x 10°N

dW = — T sin6.1do
w=[" @9 _T sin 0.1d0

=TI [Cos O]Ban_l(u/g)
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= Tl[cos [tan~! (a/9)] - 1]

=" [cos[tan_l(a/g)]—l] from (1)
cos6
7.(3) v = orsince o is same for both
when radius is 7, U = or
when radius is 2r, vy = o(2r)
v ® 1
v, o2) 2
(Here x and y are displacement of particles
A & B in the same time interval.)
8.(3) 0,2 = 03(A% - x%) (1)
0,2 = 03(A% - x,%) -(2)
Substituting equation (1) from equation (2)
U; = Ulz + 0)2(x12 —xg)
= v} —v; = u)z(xlz—xj)
22
= o= 270
Xy =X,
j (anz _ %o
T xi =%
2 2.2
I
2m v, —0;
2 2
= T= 2x X =X,
CA
9.1 F=Tx/
= 60 dyne/cm X 15cm X 4
= 3600 dyne
10. (2) I = nAevd = nAepE

= nAeu% = (8.5 X 10%) x (1072)? x

4
(1.6 X 107%%) x (4.5 x 107) x 02

= =122A

1.(3)  Iy.= (\/f+\/ﬂ)2,lmm = (\/f—\/i)z

SN A
S Wi

L _
N

—

—

—4+1

—
[ )

U
NH -!—P—\H m
- L
I
1
=
|
9]

= 6=14 L
IZ
I 3
= —_ = -
I, 2
L _ 9
= — = 2
I, 4
12. (2)
o) KI
X | X
= Refractive index of object medium
Ky, = Refractive index of image medium
R = Radius of curvature
e o W o Bl i
v u R
e S R o Tl i
X —x R
Moty B = iy
x R
- y = [”’l ) ] R
. Hay =1y
13. (1) Given
Flint glass Crown glass
o = 0.053 o, = 0.034
pe = 1.68 p. = 1.53
Ap=7? A =4
For no dispersion
(x)fdf— wcdc =0
oropAs(ui—1) —o Alu.-1) =0
oA, (b -1)

Af o (uf - 1)
_ 0.034x4°(1.53-1)
0.053x(1.68—1)
0.034x4x0.53
~0.053x0.68
= Af =2°
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14.(1) [ =41, cos? [9)

2
I, = 41,cos? i
0 0 2]

or

2 2
or ¢:?n:[_nj.Ax

1 (1 d yd
o2y Z Ax =22
°or 3 (xjy D[x Dj

15. (3)

2

= (1000 x 1074 x —=——
( ) 10x1072

=2m/s

16. (4) E= % or Ex % or AE = constant
GivenE,; =E E, = %,Eg, = 2E

E;-E,=2E-E=E

wavelength of the emitted photon is

E,~E, = %—E=E

3
kE-k’E
73

X =3L

17. (1) Graphbetweenlog RE and log, A is always

0
a straight line.

R =R A"
3 — Al/3
I{0
R 1
log, — = — log,A
g@ RO 3 g@

18. (4) When the coil is within the field there is no
change in magnetic flux passing through
it. Thus, no current will be induced and

the acceleration will be g. But according to

Lenz’s law the induced current will oppose
its motion when it enters or leaves the
field. Therefore, acceleration will be less
than ¢ when it enters and comes out of the
magnetic field.

19.(1) Powerof plate1:A ¢ T*
Power of plate 3: 81 A ¢ T*
. AcT*
.. Power absorbed by Middle plate
4
+ W‘T"T = 41A & T* Power emitted by
middle plate; o A(x)*
At steady state,
cAx*=41AcT
x=41AT
1/[2
20. (1) R = — =d (given)
8
v d
H = —_—— =
max 28_ 2
1, 1.1,
21. [3.00 -0 = —(=
[3.00] 50 ;G
! 1 v
V= —=
V2
1
e=—F=
V2
1462
Now d= hl: +EZ}
1-e
_ o |1xasv2y
1-(1/~2)?
1+1 3
- —+? = 222300
-2 h
22.[2.22] v, ft/s
J/ Uy = 8 ft/s
myvy = Mty
= 50 U1 = 5% 8
= 01 = 0.8 ff/s
Now d, =2 X (dy) = dy

= vpt—-2 X8 =0y Xt

16 16

vz - 01 7.2
=222s

= t=
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23. [1.67] I,=1= E :ﬂzr:ZQ
! R+r 8+r
E 10

L=———=—=167A
[8x8/8+8]+2 6

24. [780] If m is mass of single drop then as it drops

mg = 2T
If number of drops in M = 10 grams is N
then,
N=M_Mg_ Mg 96~ 780
m mg 2mr
25.[0.06] Weight of cylinder
=300 x 10* x 10 X 102 x 800 g
=24g
Let x is the length of cylinder inside water.
Then
24g=300x10* X x x 1000 g
x=0.08m

When completely immersed buoyant force
F, =300 x 10 x 0.1 X 1000 g
F, =3gN

Therefore to immerse the cylinder inside

water external agent has to push it by
0.02 m. against average upward thrust.

Increase in upward thrust
=3g-24g=06gN.
Since this increase takes place gradually,

so we take average upward thrust against
which work done =03 gN

. Workdone =10.3g x 0.02
=0.3 x 10 x 0.02
=0.06]

26. [34.00] qE

4
gnRa XPoit X &

4
ETERB XPey X &

For equilibrium

4 4
gE+ ERRB X Pui ><g:§TcR3 X Py X &

4
g TERS (pCu —Poil )g
E

q:

% %314 x (0.5 x102)}(7.8) x 10° x 10

q:

3600
%x 3.14 x 7.8 x0.125 x 1072
1= 3600
g =34x10°C
=34%x10°C
= 34.00 uC
27. [5.00]
dZ
SP-S,P=—
2D
~2x107°x2x07°
2 x §
5
2
(1=500 nm)

So, when S is at o there is 1% minima and
when S is at S, there is last minima because
d/A=4000
So the number of minimas will be 4001 and
number of maximas will be 4000 = 3995 + 5
ie,n=>5

28.[2.00] As in case of discharging of a capacitor

through a resistance

g = gtk

ﬂ:q_oe—t/CR
dt CR

Here, CR = (ﬂj (pij
d A

e, CR = 8846107 x5 _¢
7.4 %107

So,i= 8.85 2 10°° o 12/6

_ 8.85x10°
6x7.39

Ase = 2.718, ¢* = 7.39

&k [as p = 1/0]
O

=020=2x10"'pA
29. [6.00]
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9 3 px = (n2
T2 /n2
X =—
=600V Y7,
Potential difference across 2Q2 = 6.00 V
! _0.693
50
30. [139] I =Ie™™
I = 0.01386 cm
5 =le™ = 138.6 um = 139 pm

Chemistry

31. Option (2) is correct.
[PtCl,]*" has square planar geometry and dsp?
hybridisation.
BrFs has sp® d? hybridisation and square
bipyramidal geometry
PCl; has sp®d hybridisation and triginal
bipyramidal geometry
[CO(NH,)¢]** has d%sp® hybridisation &
octahedral geometry.

32. Option (3) is correct.

CH, CH,-OH
/(j BH,.H,0,/OH O
— 2 5
H,C HC

3
l PCC
: CHO
H,C

In the reaction, first step involves addition of
H,O to alkene according to anti-markovnikov’s
rule while the second step involves oxidation of
1° alcohol to aldehyde.

33.(4) Fe(26)
3d 4s
[]

CN™ is strong field ligand, it pair the
electron and form low spin complex.

3d 4s

Fe+2

Co(27)
o []
o 3d 4s

NO,™ being a strong field ligand is able to
pair up the pairing of electrons, so low spin
complex will form.

Mn (25)
3d 4s

Mn+3

KIdEEIERE

CN~ strong field ligand, causes the pairing
of electron so low spin complex will be
formed. Thus, all the given complexes are
low spin complex.

34. (3) Na3PO4 + 3AgN03 - Ag3PO4 ‘L + 3NaNO3
yellow
Yellow precipitate is soluble in dilute nitric

acid as well as in ammonium hydroxide.

35.(4) Given:
Molar mass of A = 93 g mol™

Molal depression constant of water is 1.86 K kg

mol™!
AT, = 0.2
0.7 1000
m= ——x —
93 42
02= 27,1000
93 42
02 = ix1.86x 27 1000
93 42
i=6
i—1
a = l—
S
n

Put the valuei =6

=0.8
The percentage association of solute A in water
is 80%.
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k; x1000 _ k; x1000

36.(2) Am~ M, 10
0.02
_ k,x1000
Am="0
0.08

Itis given that k; = k,

AN VAN
k1: ;lkzz Zz

Applying the given condition on conductivity.

m_
2 4
Am, = 2 Am,

37.(2) (A) R-CN —duction _ p CH,NH,
1° Amine
CH;
CH,MgBr |
(B) R-CN TS R-C=N-MgBr
2
H B
MO, R c- o, +NH, Mg
I OH
O
Methyl ketone

(C) R-NC —ydrolysis  p NH-CH,
2° Amine
(D) R-NH, — % 5 R_OH
Alcohol

N, OH OH

38.(1) @ . B_, OO
Diazonium  naphthol
salt N= N@

4 - (Phenylazo)-1-naphthol
(orange red dye)

39. (1)| Element| % Atomic Relative Simple
weight number ratio
amount

18.5
C [185%| 12 |5 ~M o

1.55

H |[155% 1 T:1~55 1
24.81

O |481% 6 | g =15 1
55.04 _
95.04 _ 155

Cl |55.04%| 355 | 5= 1

Empirical formula = CHCIO

40.(4) cH,0 ,
CH,Cl (i) AICI;(Anhyd)
(ii) H,O
CH;30 + _
3 CH, Shift of H
>
CH30. " CH;30 :
41. (4)
Me Me Me
H_
H+OH+OH | H~O H| cl
| Sy (1) |
Et Et Et
Retention Inversion
H- 2(1I
product product © lSN ®
Me
HO+ H
Et

Inversion product

Step 1 is a S\2 reaction, since as inverted
product is formed ie. the attack of
nucleophile occurs from the back side of

the halogen (leaving group).

Step 2 is a Sy1 reaction, since both retention
and inverted product is obtained. This is
because in this mechanism, a carbocation
is generated thus an attack of nucleophile

from both rear and front side of the halogen

is possible.
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42. (2) The bond strength is directly proportional to bond order,

Tzlt:i tI:(()JI.l(s)f Molecular orbital configuration B.O= %(N »—N,) Magnetic properties
O; 15 E:;Z; (:;122:2)( ((Tii)zzpif 12232(;%?2)2 %(10 -5)=25 Paramagnetic
o | o | WO fuoms | s
o | v | e S | e
S I i i I TR JR—

According to this, the correct order of bond strengthis: 02" <O; <O, <O}

43.(2) Cly(g) — 2Cl(g) 242.3 kJ mol ™
I(g) — 21(g) 151 kJ mol™!
I(s) = Ix(9) 62.76 k] mol™!

2I(g)+2Cl (g) — 2ICl(g)2X (-242.3 kJ mol ™)
The required equation will be

I (s)+Cly(g) — 2ICI(g)

AH = 242.3+151+62.76 — (2x242.3) = -28.54

AH = _2§'54 = -14.27 kJ/mol

44. (4) Expansion of octetis not possible for second
period elements e.q. NO etc,. in option (1),
(2) if positive charge delocalised expansion
of octet of atom is required which is not
possible where as in option (3) explanation
of octet of oxygen is required which also
not possible.

r NaBH,
R

EtOH, 25°C

<nd
Q%U*Q}

46. (3) The structure possible for stereoisomer of
dimethyl cyclopentane are

H
£j= ~aCH,

|||||CH —

u H

45.(2)

Trans
S \\\\H
— W
HC™= cis H,C
H H Trans

. Thus there are 5 stereoisomers possible.

47.(1) Nitration of aniline involves acidic medium.
So protonation of aniline takes place
forming anilium ion which being meta
directing forms mainly m-nitro aniline.
Hence, direct nitration of aniline forms the
following products.

Nitrating mixture is a strong acidic mixture
because electron-withdrawing is the

NO, group.
NH, NH, NH,
Qe )
— + +
NO,
2% 47% 51%

O-Nitro aniline ~ M-Nitro aniline P-Nitro aniline

NH, N\ NH

2

3
u®
St
&, (Strong deactivated)
Acidic sol.

Anilinium ion

48.(3)
O
OH
O/ﬁ( b, I OH
®
NaHCO
Pyrldlne
I'o
L
(@)

.
Sug

(©)
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49. (3)
O 0
cl C—NH,
NH,
—_—
HCl
a &
CH, CH,
Br, l NaOH
NH,
Cl
CH

3

50.(2) Glycosidic is a head to head linkage.
Sucrose is composed of a molecule of
glucose joined to a molecule of fructose by

an a-1, B—2-glycosidic linkage.
CH,OH

H o0 H CHZOOH =i
OH H H HO

OH o CH,0H
H OH

OH H

51. [6.00] Concentration of drop

__ Mole 1000

volumein ml

-6
= 30107+ 1000 =0.06 mol L}

Disappearance of 10" mol L™ takes 1's
Disappearance of 0.06 mol L™ will take

0.06

57 = 6.00 107s
52. [23080] N_1
N, 16
1) _ (1Y
2 2
n=4
Total time = n X t,
=4 x 5770
= 23080 years.

53. [8.23] [Co(CN)e]*—[Co(CN)¢]* +e,Exp=0.83V
Co’t + e —— Co* Egp =182V
[Co(CN)¢]* + Co®T =Co?* +[Co(CN)e]*

0.059. [Co®*][Co (CN),]*

loglo 2+ 3—
1 [Co™ ] [Co (CN),]

Ecell = E°cell +

059, [Co™][Co (CN), ] [CN']*

= Eocell +
T T80 (o] [Co (CN), P ICN TP

0.59 [Co™][Co (CN)J" [CN"T°

= E°cell + 1 0g10 [C02+] [CO ((:1\])6 ]37[CN— ]6
3+ -16
~Ecell + 00 [CONICNT 1
[Co(CN),F " ICo™ [ICNF
[Co (CN),I™
K 4-
= pocell + 010g, Sag | (COCNL
! K,/ [[Co™]ICNT]

K _ (Co(CN)y)”
b ICo* [N
0.059 10%

log., ——
l glO I<f2

0=083+1.82+

Ky, 44
IOT =823 x 10

=
= K¢, = 823 x 10°
54. [3]

The reaction of an acid and a base, which forms

water and a salt is called neutralization.

Acid + Base —» salt + H,O

0.1M M(OH),

10ml  0.06M

30ml

At equivalence point equivalent of acid =

equivalent of base

=01x10Xn

=30 x 0.05 x 2

=3

The neutralization occurs when 10 ml of 0.1M

acid A’ is allowed to react with 30 mL of 0.05 M

base M(OH),. The basicity of the acid ‘A is 3
55.[0.733] Observed Molecular mass
1000 x k fXw

wx AT
1000x5.12x20x107°
1x0.69

= 1484
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Normal Molecular mass of phenol = 94 57. [4].
_ _Normal Molecular mass Total number of peptide bonds = number of
Observed Molecular mass amino acids —1
2C,H,0H = (C,H, OH), =5-1
Initially 1 a/2 =4
equilibrium 1-a ala—gly-leu—ala—val 4 peptide bonds
- Totalno.of moles = 1 —a + > There are five amino acids and four peptide
2 linkages.
o 2 58. [1.823] (E.N.) Allred Rochow
1%
Thus, i 5 0744 + 0.3259 Zos
r
= 1- % = 0.633 Zog Of Sit = Si = 1522522035232
o = 0.733 Z.s=14-(3%x035+8x085+2x1)
=415
56. [14]. 0.359
The Dumas method is appropriate to determine » EN.=0744 + (1.175) X 4.15=1.823
the molecular weights of volatile organic
substances that are liquids at room temperature. ~ 59.[2.00] The configuration of C, molecule
Given: according to Molecular orbital theory is
2 2 2 2
Mass of organic compound = 0.2 g KK [o25)]" [0 [(ﬁpr)] [Tapy]
Volume of N, gas evolved at STP = 22.4 ml As two n MO are filled. .. Two n-bond
-3
Mass of N, gas evolved = Mx 28 60. [2].
22.4
=0.028g > H*
. . 0.028x100 Y\/\)\ I ﬁ >
%of nitrogen in the compound = —————— ®
0.2 2, 7-Dimethylocta-2, 6-diene
1, 2, 3, 3-tectro
The percentage of nitrogen in the compound is methyl cyclohex-1-ene
= 14%
Mathematics
61. (4) Sx—4y+12 8x+6y+11
N JBP +(4p  64+36
P
y Q)X\'V =2(3x — 4y+12) =8x+6y+11
4 —2x+ 14y - 13=0 Q)
v .. Distance of p (a,p) from L;is 1
________  P(e.f) Bo-dpriz
v > 5
= 3a-4p+7=0 (ii)

L, : 8x+6y+11=0

Given: L; : 3x-4y+12=0

Ly :8x+6y+11=0
Equation of angle bisector of L; and L,
containing origin

. P(a,B) also lies on 2x+14y-13=0
~20+14B3-13=0 (iii)
on solving equation (ii) and (iii), we get

()L:_—ZgandB:ﬁ
25 50
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~100(a+B)=100[ =22+ 3 | 14
25 50

62. (2)

Hence,‘A_f) +§§+5ﬁ\ =0

eX
63. (3 I = d
(3) S
Let e =t
= efdx = dt
1
[=[+—
- Itz +1 at
=tan’lt + C
=tanle" + C
64.1) 1=-["(3x-1)dv+ [ (3x-1)dx

|: 3x2 :|1/3 |:3x2 :|l
X—— +|——X
2 0 2 1/3

65. (1) Area = ZJ‘ sin xdx
0

=2 [—COSX]:

= 2[1 + 1] = 4 square units

. (d 1
66.(2) We have sin (ﬁj =5

67. (2)

68. (3)

SRS
cxllzl

- = Zxse
7%
-» The curve passes through (0,1) =>c =1

]/ngH L S S

1
X 6 2
y—lj_ 1

X

sin
- (-3

Given: y = alog,|x| + bx* + x

alog, x +bx*+x; x>0
- =
alog,(—x)+bx*+x;x <0

; 2 2bx+1, x>0
= Y _x

dx E+2bx+1, x<0

X

Since, y = f (x) has it's extremum values at
x=-landx =2

: (d_]/j =0 and (d—yj =0
- dx x=-1 dx x=2

:>—a—2b+1=0and% +4b+1=0

= 2b+a=1anda+ 8 =-2

=a=2andb = —1
2

dy acos6

dx asec? 0
2

—asinf+—*4x
tan —
2

acos0
a

—asin6 +
. 0
2cos —sin —
2 2

acos0

—asin 6

sin©

acos0sin®
a—asin®0

cos0sin O
cos* 0

=tan 0
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AB makes an angle of 60° with the positive
69.3) y= 2 _sin3x direction of x-axis. Co-ordinates of any
-1<sinf =1 point on this line may be taken as
-1<sin3x <1 (\/§ + rcos 60°, 0 + rsin 60°)
1=-sin3x=-1 ( N
r 13
32z2-sin3x =1 or k\/§+5, T)
1 < 1 <1 If this point lies on 1> = x + 2 then
3 2-sin3x 3
1 Tr=B Ly2
.. range = 5’1 2
or 32 =43 +2r +38
X’ =2x-1
70.(2) lim P or 1 or 32— 2r—4Q2 ++3) =0 (i)
Let 1 and r, be the roots of equation (i
(x+1)(x2—x—l) 1 ! 2 3 ®
= lim = 4(2 +/3 )
x>-1 (x+1)(x4 - +xt—x —1) 3 then, ryry = - ——
3
71. (1) Let ?entre of circle is C a.nd ci%‘cle cuts the Now, PA.PB = |r{| |1
y-axis at B and A. Let mid-point of chord 4
BAis M. = || = 5(2+\/§)
73.(1) Let the eccentric angle of the point P be 6.
So, equation of tangent is
xcos O ysin 6 .
p + P 1 ..(d)
and equation of normal is
(3,0) ax by o (i)
cosO sin®
CB = IMC? + MB? Th-ese lines m,eet the major axis y = 0 at
points T and T’ such that TT = a
= CB = V3*+4% =5 = radius of circle (o (@ -b*)cos 6 )
.. Equation of circle is, So, Tis (COS 9’ Oj and T'is L 2 ’ OJ
(x-3)* + (y-5)* = 5
(3, 10) satisfies this equation. ) a (az - bz)cos 0 .
Although, there will be another circle ~IT = cos 0 1 = a (given)
satisfying the same conditions that will lie I ) )
below the x-axis having equation or a” —a’e’cos’ = a’cos B
(x-3)% + (y + 5)2 = 52 or 1-¢%*cos?0 = cos 6
2002 1=
72.(1) Given, parabolais y* = x + 2 and o ¢eos”d : cos§-1=0
or e*c0s*0 + cos 6 = 1
given lineis y = 3x -3 and co-ordinates 74. (4) Equation of ellipse
of P are (\/3 ,0) 2 2
x y .
— + = =1 ()
16 7
B And equation of hyperbola
2 2
>y 1 oo (i)
144 « 25
A xZ 2
L.
144 o

P(4f3,0)
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Have same foci, then
- =1+ m?

= 167 = 144 o
25 25
144 o
= 9 =" 4+ =
25 25
= 9x25 =144+ a
= o =225-144 =81
= o =81
o
w25
Latus Rectum of hyperbola = — = =T
a
5

2x81 5 _ 27

25 12 10

75.(3) Letroots be o and then from equation
—X*—bx+a=0

We have af=-a<0
= Both the roots are in opposite sign and
a+pB=-b<0

= Both roots are in opposite sign and
greater root in magnitude is negative.

5 -100
N=|>
5}

=logy N = -100 (logg 5 —logo 3)
—-100 (1 -0.3010 — 0.4771)
-100 (0.2219)

=-22.19

=-23+0.81
So, characteristic = — 23

76. (2)

= Number of ciphers after decimal is 22

“» Sum of n terms of A.P with first terms a
and common difference d is given by

n
Sy= 5 [+ (1-1)d]

77. (1)

224, +(n-1)d, ]

S, 2 B 2n

n 1
Si, L2 +(n-1), ] nr
n-1
lll+(2)d1 omn
= (n-1) T on+1 (@)
b, + d,
2

= n =15
Put n = 151n (i), we get

(T,), 30 15

(T,), 16 8

3
78. (2) T, = ”C3(ax)”‘3(lj
X
— nC3 an—3 xn—6 — g (given)
n-6=20
= n==6 5
— 6 6-3 _ <
= T4— C311 = 5
3
- R [gj
_1
= a= 5
= a= l, n==6
2
79. (1) D¢, _5-*+1C, 1= 100
- (n+1)!
(n=2)(n+1-n+2)!
(n+1)!
~(n-i(nr1-nv1y =100
(n+1)! (n+1)!
= (1-2)13t ~ (n-1y21 =0

= (n + 1)! {3!(; 2 2n- 1),} <100

n-1)-3(n-2)!
N (n+1)n(n—1)![(n—1)(n—z)!—3(n—2)!] <100
6(n—1)!(n—2)!
(n+1)n(n-1)!(n-2)(n-1-3) -
6(n—1)l(n-2)! =10
= w <100
= n(n + 1)(n-4) < 600

Putn=1,23,4,56,7,8,9,......

Forn =5,600 =5 x 6 X 1 holds good

For n = 8, 600 = 8 x 9 x 4 = 288
holds good

For n = 9, 600 = 9 x 10 x 5 = 450
holds good

\
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Forn =10,600 < 10 X 11 x 7 = 770 does ~ 81.[2.00] f,(x) — f¢(x)
not hold 1 1
Hence, the number of positive integer = Z<Sin4 x +cos* x) —g(sin(’ x +cos’ x)
which is satisfying the given inequality
must be 9. = l(1 —2sin” x cos® x) —1(1 —3sin’® xcos’ x)
4 6
Shortcut Method : 11
n+l Cn,z _1’l+1 Cn,l S 100 = Z_g
= n+1 C3 _n+l CZ <100 _ l
12
(n+Dn(n-1) @nm+1)n
- <100
6 2 24(f,(x)~ £, (%)) =
= nm+1) (n-4) <600 ]
Consider 82.[130] Given x = s
fx)=x(x+1)(x-4);,x=1 lety = sin 6
— 3 _ 12,2 y
x°—3x"—4x 4 4
=  f(x)=32-6x-4 = 20= tanl(gj:tanzezg
If f'(x) > 0 o 4 .
=— =>3t=2-2t
€ (1 + @, ooj -t 3
3 =  22+43t-2=0
It is easy to check that = @-1)(¢+2)=0
f(10) = 10 x 11 x 6 > 660 > 600 — tan9=1
and f(9) = 9 x 10 x 5 = 450 < 600 2
x = 9 is the last integer so that N sin 0 — 1
f(x) < 600. J5
1
80. (3) A(a, b) = —
G
E
F yz =1-x
N 1_ 1o 2a i
5 1+o
B(1, 3) D C4,-5)
. = 1+ a?=5+50%-10a
From the figure 2
= 40°-10a0+4 =0
Slope of BE =1 = (Qu-1)(a-2)=0
Slope of AC = -1 1
= a= —,0 =
"+ (slope of BE X slope of AC = -1) 2
Equation ACisx + y = -1 () 2160L3 = 16{ } 16x— =130
9 oEes
SIO e Of CF = o 2»1 2n 1
P 2 83.[1.00] Ztan’ — Ztan e
2 — 2 n— o 1 Zn 2!1
Sl fAB = —
opeo 9 = Z:(tarf1 2" —tan' 2"
"+ (slope of CF x Slope of AB = -1) =t
=tan ' 2—tan'1 + tan"' 4 —tan"! 2
Equation ABis 2x -9y = - 25 ..(i) + ..+ tanloo
Solving (i) and (ii), we get =—tan"'1+ tant
@ )(3423j =_I4Zz
S ETRET! 42

The value 0of 330 + 222 = 1

T _100x =™
4 4



SOLUTIONS MOCK TEST PAPER-2

84.[8.00] Number of five digit numbers with 2 at
10" place = 8 X 8 X 7 X 6 = 2688
Q It is given that, number of five digit
number with 2 at 10 place = 336 k
5. 336k =2688=k=28

85.[17/8] Required probability = when no
machine has fault + when only one
machine has fault + when only two
machines have fault.

-*a(3) + o ()G
e

_ 243 405 270 _ 918 _ 459
1024 1024 1024 1024 512
_27x17
64x8
3Y e Y
=la) **T4) 7 8
17
k=—
8
asinx +btan x—3x %0
86.[5.00]  f(x)= X ’
0 , x=0
a x—i—i-i +b x—f—xi%—z—xs —3x
i 3! 5! 3 15
lim 3
x—0 X
Limit existifa + b-3 =0 ...(d)
and lim f(x) = f(0)=0
_8.b_ (i
S t3=0 (ii)
From (i) and (ii), we get
a=2b=1
a* + b* = 5.00

87.[7.00] 4 must be obtained on atleast one dice.
x = number of dice on which 4 is obtained
required probability and the rest of the
number same from 1, 2, 3

NOW/P(x=l)+P(x=2)+P(X=3)+P(x=4)

~*Cyx 3x3x 3+4C2><32 ‘C,3 1

6 & & o
175 25x7
1296 1296

47
25a  25%7
ow, — =
1296 1296
or, a=7

88.[7.00] Given equation
4x3 —24x% + 47x =30 =0
= (x-2)2x-5)2x-3) =0

So, a=2,b:E,c:g
2 2
. g4 +b+c _ 3
2
Now substituting values of a4, b, ¢ in the
determinant D,

O =
| o (R
o w1
OO B|—= =
8]

8]

p-q=09-2)=7.00
89. [600] Since, D is a skew symmetric matrix
D+0"=0
= aa + bo +c =0,
ap?+p+c=0
w2 +by+c=0

= ax*> + bx + ¢ = 0 has three roots
= a=b=c=0
11 2
A 3 41
9 0 3
=-60

= [10A] = |10 X —60| = 600
90. [5.00] zis equidistant from (0, 0), (3, 0) and (0, 4)

= z is at the circumcentre of AOAB
Imaginary
A
0, 4)
Z
X » Real
(3,0)
5
= |z| ==
2
= |2z] = 5.00

ao



