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SOLUTION & ANSWER FOR ISAT-2012

SET-E

[PHYSICS, CHEMISTRY & MATHEMATICS]

PART A - PHYSICS

In a closed container filled with air at a pressure
po there is an air bubble ------

1
Ans . —pgR
2470

4T .
Sol: pi—po= " —(i)
piVi = pi'Vi' (0 is constant)
= pi- pi_\{i:%( *R=2R)
i

,_Po _4T _ pi_Po_AT

e —(ii
P16 2R 8 16 2R (i)
o 4 28T PoR
Solving (i) and (ii) = pi= — =T =——
g (i) (i) = pi = -

A solid hemisphere of radius R of some material
is attached on top of a solid cylinder of ------

Ans: - MR2
20

4 2 1 2 _4
Sol: M;= —mR°px—==—T1R
LT EEme

M, = TIRZ%Rp=ET|R3p

3
Mi=Mand M1+ Mo, =M
M
=>M=Mx= —
1 2 2
2
I1 = EMRZ:ﬁ’
5 2 5
2
Lo (M2 MR
2\ 2 4
2 2
I=1y+ 1= MRT MRT .9 yR2
4 20

For the prism shown in the figure, the angle of
incidence is adjusted such that------

(3+1)

2

Ans :

Sol: A =90° (from figure)
Dmin = 60° (Data)

sin| A+ Prmin.
2
n=

_ sin45°co0s 30° +cos35°sin30°

sin45°
[+
2

Two physicists "A’ and "B’ calculate the efficiency
of a Carnot engine running between two heat
reservoirs by measuring------

Ans : S and S
9 3

Sol: For A

n= 1—% (T2 constant, T1 varies)
1

o Td_T(kJ[d_T]
Tl Tl Tl
T, [ 4T} [300, 10
dn _\T AT )_[900 900
n 1- T2 {1—@}
T 900
300x10 _ 10

900x900x| 800 |  3x600
900

=>% d_r]= 10
n 3x600

x100 =g% for A

For B

n-= 1—% (T1 constant, T variable)
1

= dn = _i.de
1

=
—i.de
d_ T, 10
N |1-T2 900{1—@}
T

- 10

600
% d—nzﬂxmo:E% for B

n 600 3



Two positive and two negative charges of
maghnitude g are kept on the x-y plane as shown

Ans
X
o\ Jan
(o \ O vy
-q +2q —q

Sol: Resultant field of the given configuration is
zero along any point on Z-axis. In
configuration (B), the dipole moments of
two dipoles (-q, +q), (-gq, +Q) are in
opposite directions
= field along Z-direction is zero.

Two hemispheres made of glass (u = 1.5) are
kept as shown in the figure. The radius ------

Ans : E

3

Sol:  Normal shift = t[”—_l}
vl

etz

15

2R

3

A right-angled prism ABC (OC < OB) made of a
material of refractive index po is immersed------

Ans : sin"l[ij
Ho

Sol:  ry +ry = @for prism
r, = 0 (Data)
=, = @, should be the critical angle

= sing= L NN 0= sin_l(ij
Ho Ho

Four screw gauges are to be calibrated to the
standard thickness ‘t&' of a wire. Series of
measurements ------

Ans : Screw gauge 1 is less precise but more
accurate than screw gauge 4.

Sol: Distributions symmetric about ts; are more
accurate. Distributions with smaller widths
about tst are more precise.
= Statement (A) is correct.

9. Velocity v (m/s) versus time graph of a cyclist
moving along the ------

S8S=S1+S,+S3=75m
§:§l+§2+§3:15m

V== =D -3¢

t 20 4
_ s 75 15
|AV|_20_%_T

10. A sphere of mass M and radius R is surrounded
by a shell of the same mass and radius 2R. A

small hole ------
Ans : ?’G—M
R
GMm
Sol: - Ushen = —?
GMm
Usolid sphere = _T
U = _GMm GMm _ 3GMm
o 2R R 2R
. 1 2 3GMm
ie. —mvys =—
2 2R
3GM
= Ve = -
R

11. A particle of mass m is projected in the vertical
plane (taken to be the x-y plane) with speed v at
an angle ------

Ans : -0.5mv cosfgt? K

L =7xJ = [ (ucos 6t)i x-mgdt]



= —mgucos eJ‘ tdtk Sol: T constant = FR constant
= F constant
Impulse=Ft=10F

But impulse = Ap = mv

=-0.5mgu cosbt’ k

12. Consider a damped simple harmonic oscillator

= - mv
given by the equation of motion ------ =>10F=mv=>F= 10
Feentripetar = friction = pF = mvw
Ans : e _ -
A 10

—w=L=002rads™
10

w <X 16. A model potential between two molecules A and
t—>

B in a solid is shown in the figure, where x gives
the distance of B with respect------

Sol: x and v have phase difference of Zrad ANs : 1
T
and since starting is from extreme
osition, x and v must be in opposite .
Postic PP Sol: PE = KE = ~kx? —0
directions. 2
KE = constant x kgT —(ii)
1, - 2
13. A metal sphere is kept in a uniform electric field = Ekx OkeT=x"0T
as shown. What is the correct------
= 2xdx 0 dT = d—XD1
dT X
Ans X pdlpgt
xdT  x2 T

17. The mass density of a dusty planet of radius R is
seen to vary from.its center as ------

Sol: No electric field inside sphere and field

Ans - 45
lines are normal to surface. s, 16
14. An electron travelling with velocity v = 3?+5] in 2 r
o Sol: dm = 4mwpy|1-—dr
an electric field ------ R
R/2 3
A A - 5TpgR
¢ 5j=3j =M= dm=—"—"—
Ans: 5i-3j+18k 1 J 48
. e v =Y e R 3
Sol: qE_+q(v>:B)_—0 M=Jdm=np0R
= E= —(VXB) 0 3
i j k GM; _ 5
E; = =—T1pyGR;
=-3 5 0 LTURE 1270
4 - )
= 5i-3]+18k S e
[3 R] 27
15. A small block is kept on a frictionless horizontal 2
table. A wooden plank pivoted at O, but - E _45
otherwise free to rotate, pushes the block by E, 16

applying a constant ------

Ans : 0.2 rad/s



18. A particle is moving in a force field given by
F =y?i -r?]. Starting from A the particle has to

Sol: dw = F.dr
W= IdW - For AB, dr = dxi:
path
For BC, dr =dyj , for AD, dr =dyj and for
DC, dr =dxi
= Wagc = J.E.df + J.E.df
AB BC
@o) @y
= j Fdxi + JF.dyj =-
(0.0) (o)
Wapc = JE.dF + JE.dF
AD DC
07 @y
= j F.dyj + jF.dxi =
(0.0) (0/9)
- (-1, 1) is the answer.

19. A capacitor made of two parallel circular plates
of area A holds a charge Qq initially. Suppose
that it discharges as ------

Ans : EM(A)\z)
8 T

Sol: Q= Qoe™
_d - )
i= d—? = -AQoe™ = -AQ —()
[
1= N
2:
. . T
Iy = TI]’2.j = TI
Br.ZTII' = poi(r)
2. .
= Bp= Ho-TU :M
A2 2A
2.2 .2 232~2,2
BR) = LT _ BN (2 q)
4A 4A

Consider a cylindrical shell of radius r,
thickness dr and length L (distance
between plates of capacitor).

2
= iﬂ'-)— .(ZT[I’LdI’)

UB(r)

2 2
2 4A llo

r

212,
JdU po)\Qer4

0

202 124
— BAQLTR (T[R2=A,R2=Aj

16A2 m
A A
16A2 T  16TA
(" LA = volume)
22
g = N Q” | otume
16TA
Electric field £ = 2 =2
gy Agg
. Energy density = e g2=1, Q_2
0 2 o AZEO
_19
2 AZSO
.. Energy in electric field,
2
=— x(volume
£ 2 AZSO ( )
2~2 2
- Ys o BN ume x4 2AE0
Ue 16mA Q2 xvolume
_ EloN°A
81T

20. Three sinusoidal oscillations A sin(21t), and
A sin(19t) are superposed. Which of ------

e

Sol:  y1 =Asinl9t
y2 = A sin20t
ys = A sin21t
y=yitya+ys

[ sinC+sinD =2sin ¢

COS——

+D C—Dj

=y = AJ2 cos 21t + 1] sin20t
= There will be intermediate maxima with
smaller amplitude.

21. A vertical resonance pipe is filled with water and
resonates with a tuning fork at minimum air

column length of 30 cm ------

Ans: 4:1



Sol: Vg = VRT — xyRT
M 28x10~

Aair=30x4=120cm=0.12m

<

air

f of tuning fork =

>

R

= —i
28x10 28x10° 012 O

Amixture = 42 x 4 =168 cm = 0.168

Vrmixutre = Amixture X T ]
= 0168x |— = IR G
28x1073 0.12

BUt Vimiure = /M —ii)
Mmixture
Vm|xture _0.168 1.4
Mmixture 0.12 28x1073

_ 0. 168

Ymixture = g( - both-monoatomic)

Yrmixture % (0-12)2

= Mmixture =
(0.168)2 x50
2
= EX—(0.122) = 0.017 kg
3 (0.168f x50
=17 gram
nlMl +n2M2 =17
ny + ny
Ny O V1, N2 O V2
AV +20V, _ o

iVl +V, )
4V + 20V, = 17V1 + 17V,

3V2313V1
Vi_13
"V, 3

0d4:1

22. The minimum repulsive energy between the two
electrons would ------

Ans: 27.2 eV

Sol:  For singly ionized He atom, ground state
energy is _Z_ez =-54.4 eV
2R '

2

= —Zi=—54.4 eV
2R
e? -544
— =" -272eV
2R -2

Minimum repulsion energy between
electrons (when they are diametrically

2
opposite) = R =27.2eV

23. If the Hydrogen atom ionization temperature is T,
the temperature at which He atoms ------

Ans: 6T

Sol: E = lonization energy of He-atom
=2 x 54.4 eV - repulsion energy
=108.8 eV —-27.2eV
13.6eVOT=EO8T-2TO6T
.. AT 6T, He atom ionizes completely.

24. The coefficient of viscosity of a fluid is known to
vary with temperature ------

Ans : A
log(T vi] /
- >
24(n —
Sol: vr= 2rgp-o) g(p G)
9 n
= V7N =-constant
T

= v7.CTe To = constant
T

= viT O el

MmvrT = k% , Where k is a constant.

= graph of /n vtT vs T will be a straight
line with positive slope.

25. A particle moves in a force field of the form

- Tx . .
F= k% , where ris the position vector ------
r

Ans: Magnitude of angular momentum
decreases exponentially, but its direction
remains unchanged.

Sol: Fis Otor, Oto Land O to plane
containing T and L
= Fis in the plane of motion and
opposing the motion.
T is not zero = L is decreasing
F is also not constant as L is changing



26.

27.

28.

29.

30.

31.

= Variation is exponential.
PART B - CHEMISTRY

The approximate standard

formation-----

enthalpies  of

Ans : AH (octane) is more negative than AH

(methanol)
Sol: Combustion of CgHg involves more
number of carbons and hydrogens

compared to CH4O
The Boyle temperatures of three gases are------

Ans : I-hydrogen, ll-oxygen, lll-ethene

Sol: More the compressibility factor greater is
the negative deviation from ideal
behaviour.

The reduction potentials of M** / M follow the

Ans:V <Fe<Ni<Cu

Sol:  Epjeey forv=-118V
Fe=-0.44V
Ni=-0.25V
Cu=0.34V

The total number of isomers expected for------
Ans: 9

Sol:  + cis [Pt(en)2(CNS);]

* cis [Pt(en)2(NCS)3]

+ cis [Pt(en)2(NCS) (CNS)]
trans [Pt(en)2(CNS);]

trans [Pt(en)2(NCS);]

trans [Pt(en)2(NCS) (CNS)]

In the conversion of dinitrogen to hydrazine, -----
Ans : 4 and 4
Sol: Nz +4H"+4e™ - NzHs

The temperature of dependence of the e.m.f ------
Ans:-5.8x 107

Sol: E=-4x10°T -9 x 107 x T
+3.6x107°T
9E o 04x10°-9x107x2T
dT

=-04x10°-54x10"°

=-58x10"°
32. Lithium nitrate when heated gives------

Ans : Li2O, NO; and O;
Sol:  4LiINO3 - 2Li»O + 2NO> + O»

33. For a fixed mass of an ideal gas the correct------

Ans : P3>P,> P,
> P1
[ P2
5 Ps
o
>
0
0 Temperature, T (K)
Sol: Plot of V a T is a straight line and the

slope of the isobar
increase of pressure

decreases with

34. Match each one with the correct method ------
Ans : (@) - (i), b - (iv), ¢ - (iii), (d) - (i)
Sol: _Cr,03 — Al reduction

Fe;O3 - CO reduction

CuzS - self reduction

ZnS - Roasted: to ZnO and then CO
reduction

35. The intermediate formed in the following ------

HO c
NO»
Ans
| cl OH

NO, () NO;

Sol: OH
slow
NO, NO,
H
fast NO: ©
— +Cl
NO,



36. The crystal field splitting energy (Ao), of------
Ans:I<lI<Illl<IV
Sol: The arrangement of

spectrochemical series is
CN™>NCS™ >F >Br

ligands in the

37. The compounds that form stable hydrates are-----

Ans : Il and IV

Sol: Il is Indane-1,2,3-trione. It forms a stable
hydrate known as ninhydrin which is
stabilized by intramolecular hydrogen
bonding. IV is chloral which also forms

stable chloral hydrate
38. The symbols F, H, S, Vim and E° denote_------
Ans : F, H, S, are extensive; Vi, and E° intensive

Sol: F, H and S are extensive properties, as
they depend on the quantity of the system
Vi and E° are intensive properties

39. For a 1* order reaction of the form------
Ans :land IV

Sol: In A/Ag=-kt
i.e., A/Ay decreases with increase of kt
A _1

AO ekt

AA decreases with increase of kt
0

40. Consider the reaction 2A =—= B.------

Ans : 0.05
Sol: 2A =——=B
o _b2)
(a-x)?

on solving, x = 0.15 and 0.1
x = 0.15 is not possible
O Amount of B at equilibrium = 0.05

41. Two isomeric alkenes A and B on hydrogenation
in the presence ------

X= Y = Z=
Me CH20H Me
Ans : OH

OH

CH3
Sol: Alkenes (A) and (B) are and

CH>
respectively

CHs

CHs3
OH
Hydroboration
Oxidation
GV

X)
CH> CH,OH
Hydroboration
Oxidation
(8) (Y)

oxymercuration
reduction

O (==

HasC\_ OH

4]
42. The major product of the following reaction is-----
Ans : CeHsCH=CHCH=NNHCONH;
Sol: CgHs-CH=CH-CHO +
H,N-NH-CO-NH, 00 -
(Semicarbazide)

CsHs—-CH=CH-CH=N-NH-CO-NH;

The - NH; group away from the —c —
group of semicarbazide reacts with
aldehydes and ketones

43. At 100 K, a reaction is 30% complete in 10
minutes, while at 200 K------

Ans : 1150 J



T,-T

Sol: log Ko _Ea
Ki 2303R TT,
E, x100
2.303x8.314x100 x 200

Ea=1150J

log 2 =

44. The stability order of the following carbocation is-

Ans: > > 1> 1V

Sol: Il is the most stable carbocation because
positive charge is at allylic position with
respect to two double bonds.
IV is the least stable carbocation as it is
antiaromatic

45. For the following Newman projection------

H cl
Cl

Ans: H

Sol:  (b)
46. For bromoalkanes------
Ans : | and Il
Sol: Statements | and Ill are correct
47. The number of unpaired electrons present ------
Ans:0and4
Sol:  [Co(C204)3]> is a spin paired complex
with d?sp® hybridisation where as [CoFe]*"
is a spin free complex with  spd®

hybridisation

48. The correct statement regarding the functioning
of a catalyst is that it------

Ans : Il and IV
Sol: Statements Il & IV are correct

49. The relationship among the following pairs of
isomers is------

Ans:lI-AIl-Alll-B,IV-B

Sol: Geometrical and optical isomers are
known as configurational isomers

50. In the oxidation of sulphite using permanganate,
the number of protons ------

Ans: 3

Sol:  2MnOj; +5S0%™ + 6H" - 2Mn** +
5502 + 3H,0

PART C - MATHEMATICS

51. Let the line segment joining the centers of the
circles x* = 2x + y? = 0 -

Ans : 5% +5y* + 2x + 16y + 8=0

Sol: Centre of x? + y* —2x =0 (1, 0) radius = 1
centre and radius of
X +y?+4x+8y +16 =0
is (=2, —4) radius = 2

P
o
Distance between the centers =5
O0PQ=5-1-2=2
Clearly centre of the required circle lies
the third quadrant and radius of the

required circle,;is 1 which is
5%° + 5y? + 2x + 16y + 8 =0

Ans : 2\/§

Sol:

Area of the triangle = %|5 XB| =3
If adjacent sides are represented by
laandIb
= |5><B| =6
= absinb=6
LT
= absin— =6

12



53. LetP =

Ans :

Sol:

54. A random variable X takes values —1, 0, 1, 2

T . T
cos— sin—
T -and a, B, y-----
=SIN— COS—
1
ap® +Bp’ +y1 =0
1043 143
2 2 2 2
= a +
SRS R
2 2 2 2
10 00
+y =
0 1 00
:_—:+§+y Oand‘/—a+£[3 0

> -0+B+2y=0anda+B=0=>a=-3
=>028+2y=0=>PB+y=0=>pP=-y
Oa=-B=r

Oa-y=0

0 (GZ+B2+VZ)(G—B)(B—V)(V—G)

= (" + 7 +y)" =1

with probabilities------

-1 and S
16 4
X: -1 0 1 2

pog= L3P 1-p 1+2p 1-4p
4 4 4 4
O X =Zxp(x)

= % ; But p OR and from the given
probabilities since 0< p(x) <1

-1 1
3'4)

Hence x0O —1 E
164

we get pO (

55. Let f(x) = log(sinx + cosl), x( ( 4“ EJ ------

Sol:

f(x) = log V2 sin (E+XJ

'(x) =- I
f'(x) =- cot (x+4j

m_ T m
0< X+— < — OrTK X+— < —
4 2 4

56. The number of distinct real values of A for which
the vectors ------

Ans:1
A3 0 1
Sol: |1 -3 ol=0
1 2m-sinA -A
2 0 1
1 -2 o0

N 2m—-sin A0

2 -sinA + A =0

X7 +2) = sin\

fx) = A7 =2A f(x) = 7A° +2

f'(x) >0 O f(x) is increasing

So it intersects with sinA only once

57. -The minimum value of |z; - z| as z; and z, vary
over the curves-----

Ans :

Sol:

58. Letf(8) = 19
tan

57
23

Z1 lies on the circle

* J“ \f
i =L =[1 L
(|.e)|z—zo|—\/;wherezo [2+\/§j

7 +1+ 2 18i

J_ 3

(i.e) z2 lies on the perpendicular bisector
-2 18
of | -1,—=|and | 9,—

8
= 2z, passes through | 4,— | =8z
V3

Z2 lies on z-9-

O Minimum of |21 — zp|
= |22 = 20| = |21 - Zo|

7
=18z0 — 20| = 4|=
[8z0 — zof ,/3
7
=7 lzol = .[—
[Zo| 3

_ 57
23

5 (1+tan6)® +(2+tan6) %+



Ans : 2100

Sol: Putt=tan6

_ [+t +@+1)° +——+{20 + ]! - 20t™°
t9

_ (a0t . (2+t)0 -0 e L

1+t-t 2+t-t t9

_ 1{@+tY°—H°}+ZFZ+t?°-ﬁ°}“_

TP 1+t 2+1)-t
= i9[1o. P +2x10. 17+ -—+20]

=10 [ 1+ 2 + ——mnnt20]
= 10@ =2100

59. Letr>1and n > 2 be integers. Suppose L and M
are coefficients ------

Ans: n=2r+1

Sol: Let /=3r m=r+2
Given /" term'= L & m" termis M

L = (2n—1)C[_l &M= (2n—1)cm_l
m(2n-1)! 2n ¢ (2n=12)1 2n
(-1 en=e) " (m-1r (2n-m)!
2n! - 2n!
ot (en=2)t 7 mifen-m)!
ZnC/ - ZnCm

=/=m OR /+m=2n
=3r=r+2 OR 2r =4r+l
On=2r+1

60. The value of the integral j M dr is--==--

x+2

_ 1 5
Ans: = — 1 +—log3-—Ilog2
3 12 g 12 2
logle? +2)
Sol: j'ogx +22 dx =
° (x+2)

= vzflog(x2 + ZXX +2)%dx
0

2
-1
loglx? +2| ——
d Ix+zj
—I—ZZX ( 1 jdx
XS +2\X+2

1 1 2 ¢ xdx
_(ZIOQ(?)XZ)_EIOQZJ+§~[ 212

2 J‘ Xd:(2

_Ix +2

(By partial fractlons)

——Iog3+ IogZ——IogZ

+3 Iog(x2 + 2)5 +3 "1 tan‘l[%j

—% log(x +2)

(—% + %j log3 + f tan_l[ﬁJ

3

5
-—log?2
5 ¢}

V2

X2 tanty2 +ilog3—ilogz
3 12 12

61. The age distribution of 400 persons in a colony
having median age 32 is given below------

Ans : -10

Sol:  below 25 110
below 30------ 110 + x
below 35------ 185 + x
below 40------ 240 + x
below 45------ 240+ x+y
below 50-----240 + X +y
0270 + x+y=400= x +y =130 -----(1)

(g —c.th
Medians = ¢ + —

200 - (110 +x)

=30+ x5 =32
7.5
=>x=600y=70
Ox-y=-10

62. The probability that a randomly selected
calculator from a store is of brand r is
proportional to r, ------

Sol: Let n be the total no of calculators.
Sincep(NarandZp(r)=1

k 2k 6k
—t—+————+—=
n n n
=n=21k
=>pN=—-,r=12, - , 6
5 1
Again p(D;) = —,—,-——---,—when
gain p(D) 21’21 21



6 s
P (Defective calculator) > p(r) xp(D;) cos| x +Ej

r=1
- 1,86.,2,5, __ (cos(x+EJ—2cosE+(cos(x—ED =0
21721 21 21 6 6 6
Exi=i=i = cos x+=| | 2cosxcos—-2cos—
21 21 212 63 6 6 6
=0
63. There are 10 girls and 8 boys in a class room m m _
including Mr. Ravi, Ms. Rani and Ms. Radha.----- = 2 cos| x +€ COSE (cosx-1)=0
Ans : 308 :Cos[x +§J =0 orcosx—-1=0
Sol: 10g 8b = x+1—g=tg orcosx=1
8g 6b )

.. .9 7 _ 7X6_ 3xz1_-[oriorxz0|] —E’]_T
Raviisin: Cgx' C5 =9x 2 =189 3 3 2'2
Raniisin: 'Cgx®C; =7 x8=56 0 But _2”5(?’7_3
Both Ravi & Rani are out:
9Cgx" Cq =9 x7 =63 O Number of solutions = 2

Total = 189 +56+ 8 o B 66. The equation of the circle which cuts each of the

- ' three circles x* +y” = 4,------
64. Let f: [0, 4] — R be a continuous functions such

that [f(x)] < 2 for all x 1 [0, 4] Ans : No correct option

) (None of the equations represents a
Ans : [-6+2x.,10 -2x] circle)
X 4 . . )
Sol: 2= J f(t)dt —4J f(t)dt Sol: Radical axis of Sy.and Sz is 2x —1 = 0 and
0 X that of S; and Szisy-1=0

X 4
|_ ZJ.of(t) dtl < _L 2dt =8- 2 Radical center of the three circle is (% ,lj .

X

2x-8=2 J.O f(tydt <.8=2x which is in the interior of all the three
M circles.

=2X-6< Io f(t)dt <10 -2x 0 No circle orthogonal to all the three.

67. Suppose an ellipse and a hyperbola have the
same pair of f------

65. The number of solutions of the equation------

Ans: 2
Ans : %
Sol: cos? | x+2% |-2cog| x + 2 |cos
6 6 6
:sinzg—coszx Sol: e= %for ellipse
2
cos x+E cos| x+E —Zcos]—T i:l: 1_b_
6 6 6 2 a?
2
= —(coszx—sin2 EJ izl_b_
6 4 a
2
=cos | x+2 || cos| x += | -2 cos O b_:l—izé
6 6 6 a? 4 4
28
= - cos| x+ 2 |cos| x -2 Lb*=7anda’= =
6 6 3



.. Foci=ae = [11 Oj
3

Equation of the hyperbola that passes
through (2, 2) is

2 2
X—z— y =l=a=1
a® 1_,2
3
Hence a%e?= L —e= |~
3 3

68. -Let a be on a on - zero real number and a, 3 be
the root of the equation ax? +5x+2 = 0----

Ans :

2 _ 2
lo® =B

Sol: Let a’, B’ be the roots of a° (x +5)? - 25a
(x+5) +50=0
O |o’ = B'| will remain the same for

a®y? = 25ay +50 = 0

2
:aﬂ —5ﬂ +2=0
5 5
= ay’ - 5y +2=0. Whose roots are a

and 3

Dq:ﬂandﬁzﬂ
5 5

- O
lo -pl= =] a=B| =|a’-@
a
sincea + 3 = -
a
69. The set of all 2 x2 matrices which commute with

|11
the matrix | |------
10

Ans : [p g }:p,q,DR
qa p-q

11
Sol: Clearly matrix A = [1 0} commute with

matrixB=[p q}
q p—-q
i AB=BA

70. Let f: (0, 1) — (0, 1) be a differentiable function
such that f' (x) # 0------

Ans : {ﬁﬁ}

4 4

Sol:  Using L’ H rule, we get

71. In the interval {Og

Ans :

Sol:

, the equation cos®x — cosx

| S|

Exactly one solution

f(x) = cos®x — cosx —Xx =0
f'(X) = —sin2x +sinx -1

<0in (0, gj which is decreasing

x = 0 is the only solution

72. The points with position vectors ------

Ans

Sol:

=>@-a)(B+1)=0

Vectors-are denoted by A, B, C, D then
AB = (a=1)i+2j +2k

AC =(a-1)i-]j+2k

AD =(a-1)i+(1-B)k

0 |AB AC AD| =0

a-1 2 2
a-1 -1 2| =0
a-1 0 1-P

S @-1)(B+1)=0
=(1-0a)(B-1)=0
S @-0)@+1)=0

73. For a real number X, let [x] denote the greatest
integer less than or equal to x------

Ans :

Sol:

one - one but NOT onto

f(x) = 2x + [X] +sinxcosx
=3x{x} + % sin2x
0 f(x)=3-1+cos2x >0

O f(x) is strictly increasing
= One - one function



But due to the presence of [x] f(x) jumps at
integral points.
= f(x) is NOT onto

74. Let M be a 3 x 3 non singular matrix with det (M)

Ans: a
Sol:  adj (adjM) = |m[** M = Ma

0 M~ adj (adjn) =M ma = al
Ok =a=

75. If y* =%’ = 1 then the value of % at x =1 is------
X

Ans: 2(1-log2)

Sol: y'=u x'=v

S>u+v=1
-, dy _dv
dx dx

Y lﬂﬂogy =xY l+logxﬂ
y dx X dx

d xy(xj-yx logy
O d_y = X—
X yx[xj -x¥log x

y

x=1 y=2
Dﬂ _ 2-2log2

=2(1 -log2
ix 1 (1 -log2)



