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Ans.

Sol:

Ans.

Solutions to AIEEE—2007

MATHEMATICS

In a geometric progression consisting of positive terms, each term equals the sum of the next
two terms. Then the common ratio of this progression equals

1 1
(1) 5(1—ﬁ) 2) E\E
(3) 5 ) %(ﬁ )

(4)

Givenar" ' = ar" + ar™"
=1=r+r
V5 -1
r= )
2

If sin™ (ij +cosec™ (Ej - then avalue of x is
5 4 2

(11 (2)3
(3)4 (4)5

In the binomial expansion of (a — b)", n > 5, the sum of 5" and 6" terms is zero, then %

equals
5 6
R @5
n-95 n-4
¥ T 5

(4)
nc4 an74(_b)4 + HCS an75 (_ b)5 = 0

(aj n-5+1
=(2|= :
b 5

The set S ={1, 2, 3, ..., 12) is to be partitioned into three sets A, B, C of equal size. Thus,
AUBUC = S, AnB = BnC = AnC = ¢. The number of ways to partition S is

121 121
1 2
( )3!(4!)3 31(31)°
121 121
3 4
(3) (4!)3 (4) (3!)4

(©)



Sol:

Ans.

Sol:

Ans.

Sol:

Number of ways is '2C, x C4 x *C4
_ 12!
(4)*

T T
, —

The largest interval lying in (—E 2) for which the function
{f(x) =4 4 cos™ (% - 1) +log(cos x)} is defined, is

(1) [0, ] 2) (—E, ﬁj
23 o[o3
(4)

f (x) is defined if — 1 < g ~1<1andcosx>0
or0<x<4and- g <x< g

xe [o, gj.

A body weighing 13 kg is suspended by two strings 5 m and 12 m long, their other ends
being fastened to the extremities of a rod 13 m long. If the rod be so held that the body hangs
immediately below the middle point. The tensions in the strings are

(1) 12kg and 13 kg (2) 5 kg and 5 kg
(3) 5kgand 12 kg (4) 5 kg and 13 kg
(3) A

T, cos (E—ej:ﬂcose = Ticos0=T,sin0O
2

Tisin®+ T,cos 6 =13.
-+ OC=CA=CB T,

— Z/AOC = ZOAC and ZCOB = ZOBC 12 om

.. sin = sinA = i and cos0 = E 0
13 13

/2 — 6/

= L = i = T1 = ETZ ) T4sin6 T,cos0O -
T, 12 12

13kgs
Tz(i.iJrEj—m 9
12 13 13

TZ( 169 j=13
1213

T,=12kgs. = T4 = 5 kgs.




7. A pair of fair dice is thrown independently three times. The probability of getting a score of
exactly 9 twice is

(1) 1/729 (2) 8/9
(3) 8/729 (4) 8/243
7. 4)

Sol: Probability of getting score 9 in a single throw = % =

N@'_\

. . . 1 8 8
Probability of getting score 9 exactly twice =3C — —_= .
yorg g y 2 % (gj X 9 243

8. Consider a family of circles which are passing through the point (-1, 1) and are tangent to x-
axis. If (h, k) are the co-ordinates of the centre of the circles, then the set of values of k is
given by the interval

(1) 0<k<% (2) k> "%
(3) -%<k<% (4) k<%
Ans. (2)

Sol: Equation of circle (x — h)* + (y — k)* = Kk
It is passing through (- 1, 1) then
(-1-h?+(1-k?=kK
h®+2h-2k+2=0
D>0
2k-1>20=k=>1/2.

9. Let L be the line of intersection of the planes 2x + 3y + z=1 and x + 3y + 2z = 2. If L makes
an angles o with the positive x-axis, then cosa equals
1 1
(1) —= (2) 5
J3 2
1
3)1 4) —
(3) (4) 7
Ans. (1)
Sol: If direction cosines of L be I, m, n, then
21+3m+n=0
[+3m+2n=0
I m n
Solving, we get, — = —=—
g g 3 -3 3
l'm:n= i_ii DCOSQ:L
10. The differential equation of all circles passing through the origin and having their centres on
the x-axis is
(1) =y + gL @)% =y +3xy Y.
dx dx

(3) 2=+ 2y @) y2=x—2xy Y
dx dx



Ans.

Sol:

11.

Ans.

Sol:

12.

Ans.

Sol:

13.

(3)

General equation of all such circles is
x2+y2+2gx=0.
Differentiating, we get
2X + 2y dy +2g=0
dx
.. Desired equation is
X2 +y? + (—2x —2yd—ij =0
dx
:y2=x2+2xyd—y.
dx

If p and q are positive real numbers such that p2 + q2 = 1, then the maximum value of (p + q)
is
(M2 (2)1/2

1
— 4) 2
(3) 5 (4)

(4)
Using A.M. > G.M.
p*+¢°

—_—2
> Pq

1
= < =
Pq 5

(p+q)’=p°+q”+2pq
=>p+tq S\/E .
A tower stands at the centre of a circular park. A and B are two points on the boundary of the

park such that AB (= a) subtends an angle of 60° at the foot of the tower, and the angle of
elevation of the top of the tower from A or B is 30°. The height of the tower is

2a
1) —= (2) 2a+/3
NG

a
3)— 4) a3
3) 7 (4)
3)
AOAB is equilateral
.. OA=0B=AB=a
Now tan30° = E

a

h=L v,

\/§ ' 5 ( A
The sum of the series
2Cy—2C, +2°Cy—®Cy+ ... — ... + ®Cyo is
1
(1) _ 20010 (2) E 20010
(3)0 (4) *Cro
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Sol:

14.

Ans.

Sol:

15.

Ans.

Sol:

16.

Ans.

()

(1+x)7°=2Co + PCox + ... + 2C;x"* + ...+ 2Cyx*°
putx=-1,

0= 2OC0 - 20C1 + ... - ZOCQ + 20010 - 20C11 L 20020
0=2(*Co—°Cy+ ... - °Cg) + *°Cyo

20 20 20 20
= Co— C1+...+ C10: C10.

N =

The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from the origin is
twice the abscissa of P, then the curve is a

(1) ellipse (2) parabola

(3) circle (4) hyperbola

(1), (4)
: . dx
Equation of normalis Y —y = — d—(x_ X)
y

=>G= (x+yﬂ, 0]

dx
dy‘
X+y—|=|2X
il
dy dy
= y—=X or y— =-3X
ydx ydx
ydy =xdx or ydy=-3xdx
2 2 2 2
Y X cor ¥ o ¥
2 2 2 2
2

X —y2=—200r3x2+y2=20.

If |z + 4] <3, then the maximum value of |z + 1] is
(1)4 (B) 10
(3)6 (4)0

(3)

From the Argand diagram maximum
value of |z + 1| is 6.

Alternative:

z+1]=|z+4-3|
<|z+4|+|-3|=6.

The resultant of two forces P N and 3 N is a force of 7 N. If the direction of 3 N force were
reversed, the resultant would be \/@ N. The value of P is

(1) 5N (2)6 N

(3) 3N (4) 4N

(1)



Sol:

17.

Ans.

Sol:

18.

Ans.

Sol:

19.

Ans.

72=P?+ 3%+ 2 x 3 x P cos0 ..(1)
(«/@)2= P?+ (= 3)*+2 x (- 3) x P cos® ...(2)

adding we get
68 = 2P*+18 = P = 5.

Two aeroplanes | and Il bomb a target in succession. The probabilities of | and Il scoring a hit
correctly are 0.3 and 0.2, respectively. The second plane will bomb only if the first misses the
target. The probability that the target is hit by the second plane is

(1) 0.06 (2) 0.14

(3) 0.2 (3) 0.7

()

The desired probability
=0.7 x 0.2 +(0.7) (0.8) (0.7) (0.2) + (0.7) (0.8) (0.7) (0.8) (0.7) (0.2) + ....
=0.14[ 1+ (0.56) + (0.56)* + ... ]

—04| 1 |014_ 7
1-056] 044 22

1 1 1
fD=11 1+4x 1 |for x=20, y=0thenDis
1 1 1+y

(1) divisible by neither x nor y (2) divisible by both x and y
(3) divisible by x but not'y (4) divisible by y but not x

(2)
1 1 1
D=1 1+x 1
1T 1 1+y

C;—>C,-C4&C35>C3-C4
100

1 x 0= xy.

10 vy

Hence D is divisible by both x and y.

2 2

For the hyperbola X——y—=1, which of the following remains constant when o

cos’a sina
varies?
(1) eccentricity (2) directrix
(3) abscissae of vertices (4) abscissae of foci

(4)



Sol:

20.

Ans.

Sol:

21.

Ans.

Sol:

22.

Ans.

Sol:

a® = cos’a and b? = sina.

coordinates of focii are (+ ae, 0)

- b?>=a’e’- 1) = e = seca.

Hence abscissae of foci remain constant when o varies.

If a line makes an angle of % with the positive directions of each of x-axis and y-axis, then

the angle that the line makes with the positive direction of the z-axis is

T T
(% @3
T U
®% @ 2

(4)

T T
| =cos—, m=cos—

4 4
we know 12 + m? + n? = 1
LI
2 2
=n=0

Hence angle with positive direction of z-axis is g .

A value of C for which the conclusion of Mean Value Theorem holds for the function f(x) =
logex on the interval [1, 3] is

(1) 2 logse (2) %Ioge3

(3) logse (4) loge3

(1)

Using mean value theorem
f’(C) = f(3) - f(1)

3-1
N 1: log3 —log1
c 2
=cCc= =2log, e.
log, 3 %

The function f(x) = tan’1(sinx + cosx) is an increasing function in

o (53 553
ofo) ®(53)
(2)

1

f(x) =
1+ (sinx + cos x)°

(cosx —sinx)




23.

Ans.

Sol:

24.

Ans.

Sol:

25.

Ans.

ﬁcos(ﬁzj

1+ (sinx + cos x)°

f(x) is increasing if—g <x+2 I

4 2
3n i
———<X<—
4 4
hence f(x) is increasing when x e (—g %) .
5 50 «a
Let A=|0 o 5al.lf |A2| = 25, then |a| equals
0 0 5
(1) 5° (2) 1
(3)1/5 4) 5

(3)

(5 500 o |[5 50 «
A2=|0 a 500 o 5a
0 0 50 0 5

(25 2504502 50+ 2502 + 50

A?=| 0 o? 5a° + 250
0 0 25
6250° = 25
1
= |o|==.
5
11 P
The sum of the series — —— + ——... upto infinity is
2! 31 41
(1) e 2) e
(3) e71/2 (4) e1/2
(2)
,X x2 x* x*
e =1-X+————t+——-"
21 3! 4!
put x =
1 1 1 4
21 31 4!

If Gand v are unit vectors and 0 is the acute angle between them, then 20 x3v is a unit

vector for
(1) exactly two values of 6 (2) more than two values of 6
(3) no value of 6 (4) exactly one value of 6

(4)



Sol:

26.

Ans.

Sol:

27.

Ans.

Sol:

28.

Ans.

Sol:

[20% 30| =1
610 |V||sin6| =1
sin6 = 1
6
Hence there is exactly one value of 6 for which 20 x 3V is a unit vector.

A particle just clears a wall of height b at distance a and strikes the ground at a distance c
from the Boint of projection. The angle of projection is

(1) tan” 3¢ (2) 45°

bc _1bc
a(c-a)

(3) tan™

3)
a = (ucosa)tandb = (u sinoa)t—%gt2 u
2

1 a
b=atana ——g————
29uzcoszoz

u? sin2a.

also, c =

2 .
b = a tana —E(Mjsec2 o
2 cg

a2
b =atana ——2tana
2c

c
bc
a(c-a)

2
= (a_a_jtana =b

tanao =

The average marks of boys in a class is 52 and that of girls is 42. The average marks of boys
and girls combined is 50. The percentage of boys in the class is

(1) 40 (2) 20

(3) 80 (4)60

3)

52x + 42y =50 (x +y)
2x = 8y
x 4 X 4
= —=— and =—
y 1 x+y 5

.. % of boys = 80.

The equation of a tangent to the parabola y* = 8x is y = x + 2. The point on this line from
which the other tangent to the parabola is perpendicular to the given tangent is

(1) -1, 1) (2) (0, 2)

(3) (2,4) 4) (-2,0)

(4)

Point must be on the directrix of the parabola.
Hence the point is (-2, 0).



29.

Ans.

Sol:

30.

Ans.

Sol:

31.

Ans.

Sol:

32.

If (2, 3, 5) is one end of a diameter of the sphere x* + y* + z° — 6x — 12y — 2z + 20 = 0, then
the coordinates of the other end of the diameter are

(1) (4,9,-3) (2) (4,-3,3)

(3) (4.3,5) (4) (4,3,-3)

(1)

Coordinates of centre (3, 6, 1)
Let the coordinates of the other end of diameter are (a, B, v)
o+2 B+3 Y+5

then =3, =6, =1
2 2 2
Hence a =4, =9and y=-3.
Let a=i+j+k b=i—j+2k andc=xi+(x-2)j—k . If the vector C lies in the plane of
aand b, then x equals
(10 2) 1
(3) -4 (4) -2

>

i—j+2k and ¢ =xi+(x-2)j-k

Il
—
+

—)
+

Fald
Tl
Il

x+2-x+2=0
2x=-4
=-2.

Let A(h, k), B(1, 1) and C(2, 1) be the vertices of a right angled triangle with AC as its
hypotenuse. If the area of the triangle is 1, then the set of values which ‘k’ can take is given

by

(1) {1,3} (2)1{0, 2}

3){-1, 3} 4){-3,-2}

(3) A1, k)
%X«k—n=i1

Ke1=42

k=3

K= 1 B(1, 1) c2, 1)

Let P=(-1,0),Q=(0,0)and R= (3, 3\/5) be three points. The equation of the bisector of
the angle PQR
J3

(1) VBx+y=0 @x+2y=0

(3) %?x+y=0 (4)x++3y=0



Ans.

Sol:

33.

Ans.

Sol:

34.

Ans.

Sol:

35.

(1)
) R(3,3V3)
Slope of the line QM is tanéE = —\/5

Hence equation is line QM is y = —\/5 X. /3
P_2n3 T

(-1, 0) Q(0, 0)

If one of the lines of my? + (1 — m®)xy — mx* = 0 is a bisector of the angle between the lines
xy =0, then mis

(1) —1/2 (2)-2
(3)1 (4) 2
3)

Equation of bisectors of lines xy =0 arey = + x
puty =+ xin my* + (1 — m?)xy — mx* = 0, we get (1 - m?) x* =0
=>m==1.

X

Let F(x)=f(x)+f(1j where f(x j dt Then F(e) equals

1
(1) 2 (2) 0
(3)1 4) 2
(1)

CREE

F(e) = f(e) + f[lj

1_g _[ Iogtdt

o)
1
gt logt
1+t -!t(1+t)

!
tlog
j tar=1

1

Let f: R — R be a function defined by f(x) = Min {x + 1, |x| + 1}. Then which of the following
is true?

(1) f(x) 21 forallx e R (2) f(x) is not differentiable at x = 1
(3) f(x) is differentiable everywhere (4) f(x) is not differentiable at x = 0



Ans.

Sol:

36.

Ans.

Sol:

37.

Ans.

Sol:

(3) y = —x+1

f(x) = min{x + 1, |x| + 1}
f(x)=x+1VxeR.

©,1)

y = x+1

The function f: R ~ {0} - R given by

1 2
f(x)= — -
o) x e -1
can be made continuous at x = 0 by defining f(0) as
(1)2 (2) -1
(3)0 (4)1

m—
x-0 (€% — 1) + 2xe?*
4e*

x=0 4e°" +4xe

The solution for x of the equation
](‘ dt T,
=—is
BtE-1 2
(1)2 (2)n

3) @ @) 242




38.

Ans.

Sol:

39.

Ans.

Sol:

40.

Ans.

Sol:

dx
I+equals
CcosX ++/3 sinx

1 X = 1 X T
1)—logtan| —+— |+¢C 2) —logtan| ——— |+¢C
(1)3log [2+12j+ (2) Slog (2 12)+
(3)Iogtan[§+%)+c (4) Iogtan(%—%}w

(1)

J' dX

Ccos X ++/3 sinx
1J‘sec x—E dx
2 3

1 X m oz
—logtan| ———+—| +c¢C
ey

2 2

1 X =
= —logtan| =+— | +c.

2 2 12
The area enclosed between the curves y2 =xandy = x| is
(1) 2/3 2)1
(3)1/6 (4)1/3

3)

. (1.1

A = [(Vx = x)dx
0

L
gxs/z_x_}
3 2 |,

1

N =
[N =N

wWIN
|

If the difference between the roots of the equation x> +ax+1=0is less than«/g, then the
set of possible values of a is

(1) (=3,3) (2) (-3, =)

(3) (3, ) (4) (=0, =3)

(1)

X +ax+1=0
a+p=-a op =1

o= B| = (a+B)* —4ap
lo—p|=+a® -4
Va? -4 <45

a®-4<5
a’-9<0
a e (-3, 3).



41.

Sol.

42.

Sol.

43.

Sol.

44,

Sol.

45.

Solutions to AIEEE- 2007 -PHYSICS

The displacement of an object attached to a spring and executing simple harmonic motion is
given by x = 2 x 107 cos nt metres. The time at which the maximum speed first occurs is

(1)0.5s (2)0.75s
(3)0.125 s (4)0.25s
(1)

X =2 x 1072 cos nt
v =-0.02% sin «t

vis maximum att= —=0.5sec

N| =

In an a.c. circuit the voltage applied is E = E; sin ot. The resulting current in the circuit is

I =1lpsin (mt—gj . The power consumption in the circuit is given by

(1)P=% (2) P = zero
@) P=Stt (4) P2 Eqlo
(2)

cos$p=0

So power =0

An electric charge 107 nC is placed at the origin (0, 0) of X-Y co-ordinate system. Two points A
and B are situated at (\/5, \/5) and (2, 0) respectively. The potential difference between the
points A and B will be

(1) 9 volt (2) zero
(3) 2 volt (4) 4.5 volt
(2)

Both points are at same distance from the charge

A battery is used to charge a parallel plate capacitor till the potential difference between the
plates becomes equal to the electromotive force of the battery. The ratio of the energy stored in
the capacitor and the work done by the battery will be

(M1 (2)2
1 1
3) 1 4) 2
4)
1
2% 1
qv 2

An ideal coil of 10H is connected in series with a resistance of 5 Q and a battery of 5V. 2 second
after the connection is made the current flowing in amperes in the circuit is

(1) (1-e) 2)e

(3) e @) (1-e™)



Sol.

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

4)
i=i, {1—eL]
= (1-e)

A long straight wire of radius ‘@’ caries a steady current i. The current is uniformly distributed

across its cross section. The ratio of the magnetic field at % and 2a is

OB (2)4
1
(3) 1 4) 2
(3)
a i (ma®
Pamy Th _[Tj
_ Hoi
' 4na )
B,2n(2a) = ;i
_ Kl
B, = 4na (i)
B _4
B

A current | flows along the length of an infinitely long, straight, thin walled pipe. Then
(1) the magnetic field is zero only on the axis of the pipe

(2) the magnetic field is different at different points inside the pipe

(3) the magnetic field at any point inside the pipe is zero

(4) the magnetic field at all points inside the pipe is the same, but not zero

(©)

Use Ampere’s law

If Mo is the mass of an oxygen isotope 8O”, M, and My are the masses of a proton and a
neutron respectively, the nuclear binding energy of the isotope is

(1) (M, —8M,)C? (2) (M, —8M, —9M,)C?
(3) M,C? (4) (M, —17M,,)C?
(2)

Binding energy = (Mo — 8Mp — 9 My)C?

In gamma ray emission from a nucleus

(1) both the neutron number and the proton number change

(2) there is no change in the proton number and the neutron number.
(3) only the neutron number changes

(4) only the proton number changes

()



50. If in a p-n junction diode, a square 5V, —»—
input signal of 10V is applied as §R
L

shown

L |

)

-10vV

@ Tl

5V
Then the output signal across R, will be

I

L

L -

l

(Mmn 1
3)
Sol. (4)

51. Photon of frequency v has a momentum associated with it. If ¢ is the velocity of light, the
momentum is
(1) vic (2) hve
(3) hv/c? (4) hvic

Sol. (4)

52. The velocity of a particle is v = vo + gt + ft. If its position is x = 0 at t = 0, then its displacement
after unit time (t=1) is
(1) vo + 2g + 3f (2) vo + g/2 +1/3
(3)vo+g+f @) vo+g2+f

Sol. (2)

Jx.dx = Jl(V0 + gt +ft2)dt
0 0

X=vg+ g 1 +f 1
0 2 3
53. For the given uniform square lamina ABCD, whose centre is O,

(1) V2l,e =g A e

Sol. (3)
lc = lgr (from L™ axis theorem)

54. A point mass oscillates along the x-axis according to the law x = xo cos (ot — n/4). If the
acceleration of the particle is written as
a = A cos(ot + )
(1)A=xy,8=-n/4 (2) A = x00°, & = —ni/4
(3) A= %00 , 5= —m/4 (4) A = x00°, & = 3n/4



Sol.

55.

Sol.

56.

Sol.

57.

Sol.

58.

(4)

V = X Sin (ot — n/4)
2 T
a = —Xom CoSs (cot+ n—zj

a = A cos(ot + )

A=xXo0% &= 3n
4
Charges are placed on the vertices of a square as shown. Let E be the 9y B19

electric field and V the potential at the centre. If the charges on A and B
are interchanged with those on D and C respectively, then

(1) E remains unchanged, V changes
(2) Both E and V change -9 —q
(3) E and V remains unchanged

(4) E changes, V remains unchanged

(4)

As E is a vector quantity

The half-life period of a radio-active element X is same as the mean life time of another radio-
active element Y. Initially they have the same number of atoms. Then

(1) X will decay faster than Y

(2) Y will decay faster than X

(3) X and Y have same decay rate initially

(4) X and Y decay at same rate always.

(2)
In2
L, = x,
Trmean — i ; ﬁ =-AN
x,  dt
N2 1, =2,(0.6932) = 2, > 2,
A A, ’ !

A Carnot engine, having an efficiency of n = 1/10 as heat engine, is used as a refrigerator. If the
work done on the system is 10 J, the amount of energy absorbed from the reservoir at lower
temperature is

(1)99J (2)90J
3)1J (4)100J
()
T T
W=Q,| - =1-2
()
10:Qz[1_0_@ SINP FU PRI )
9 0 LT, 10 10
1O=Q2(lj :LZE
9 T, 9
Q;=90J

Carbon, silicon and germanium have four valence electrons each. At room temperature which
one of the following statements is most appropriate?

(1) The number of free conduction electrons is significant in C but small in Si and Ge.

(2) The number of free conduction electrons is negligible small in all the three.

(3) The number of free electrons for conduction is significant in all the three.

(4) The number of free electrons for conduction is significant only in Si and Ge but small in C.



Sol.

59.

Sol.

60.

Sol.

61.

Sol.

62.

Sol.

63.

Sol.

(4)

A charged particle with charge q enters a region of constant, uniform and mutually orthogonal

fields E and B with a velocity v perpendicular to both E and B, and comes out without any
change in magnitude or direction of v. Then

(1) Vv=ExB/B? (2) V=BxE/B?
(3) V=ExB/E? (4) V=BxE/E?
(ORI
vxB=-E

The potential at a point x (measured in um) due to some charges situated on the x-axis is given
by V(x) = 20/(x* — 4) Volts. The electric field E at x = 4 um is given by

(1) 5/3 Volt/um and in the —ve x direction (2) 5/3 Volt/um and in the +ve x direction.
(3) 10/9 Volt /um and in the —ve x direction (4) 10/9 Volt/um and in the +ve x direction.
(4)
v,- 2

x“ -4
Ez—ﬂ:—z20 —(2x-0) _160_10

dx (x*—4) 144 9
Which of the following transitions in hydrogen atoms emit photons of highest frequency?
(1)n=2ton=6 (2)n=6ton=2
(3)n=2ton=1 4)n=1ton=2
3)
hv = Rhcz? [iz - izj

n1 n2

A block of mass ‘m’ is connected to another block of mass ‘M’ by a spring (massless) of spring
constant ‘k’. The blocks are kept on a smooth horizontal plane. Initially the blocks are at rest and
the spring is unstretched. Then a constant force ‘F’ starts acting on the block of mass ‘M’ to pull
it. Find the force on the block of mass ‘m’

(1 5T @ HmE
mF MF
3) (m+M) @ (m+M)
)
Kx=ma = mF
m+M

Two lenses of power -15 D and + 5D are in contact with each other. The focal length of the
combination is

(1)-20 cm (2) - 10 cm
(3) +20 cm (4)+10cm
(2)

P=P,+P,=-10

f:% =-0.1m=-10cm
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Sol.

65.

Sol.

66.

Sol.

67.

Sol.

68.

One end of a thermally insulated rod is kept at a T, 2 f2 T
temperature T, and the other at T,. The rod is

composed of two sections of lengths ¢, and ¢, and

thermal conductivities ki and k, respectively. The
temperature at the interface of the two sections is

k1 kz

(1) (koloTa+ kel1T2) [ (kqlq + kol) (2) (kalq Ty + kel4T2) [ (Kolq + kql3)
(3) (Kafa T1+ Kal4T2) / (Kelz + kalq) (4) (Kalq T4+ KalaT2) [ (Kely + kal2)
()
(T1 B T)k1 _ (T — Tz )kz

£, l,

T Tk, + Tk, 0,
K0, +K,0,

A sound absorber attenuates the sound level by 20 dB. The intensity decreases by a factor of
(1) 1000 (2) 10000
(3)10 (4) 100
4)

B, = 10Iog(lj
I0
Il
B, = Iog(—j
|0

given B, -B, =20
20=10log (ITJ
I"'=100I

If C, and C, denote the specific heats of nitrogen per unit mass at constant pressure and constant
volume respectively, then

(1) C, -C, = R/28 (2) C, -C, = R/14
(3)C,-C, =R 4)C, -C, = 28R
(1)

Mayer Formula

A charged particle moves through a magnetic field perpendicular to its direction. Then
(1) the momentum changes but the kinetic energy is constant

(2) both momentum and kinetic energy of the particle are not constant

(3) both, momentum and kinetic energy of the particle are constant
(4)

4) kinetic energy changes but the momentum is constant

(1)

Two identical conducting wires AOB and COD are placed at right angles to each other. The wire
AOB carries an electric current |, and COD carries a current I,. The magnetic field on a point lying
at a distance ‘d’ from O, in a direction perpendicular to the plane of the wires AOB and COD, will
be given by

1) “—(i]/ @ F(i+g)”
2nl d 2nd ' 2
(3) 2”—Tsd(|1+|2) 4) 2“—T:d(|f+|§)



Sol.

69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.

(2)
Hol 2 2
ond (I +13)

The resistance of a wire is 5 ohm at 50°C and 6 ohm at 100°C. The resistance of the wire at 0 °C
will be

(1) 2 ohm (2) 1 ohm
(3) 4 ohm (4) 3 ohm
(3)

5 1+50a

6 1+100a

5= Ro(1+ a x 50)

Ro =4

A parallel plate condenser with a dielectric of dielectric constant K between the plates has a
capacity C and is charged to a potential V volts. The dielectric slab is slowly removed from
between the plates and then reinserted. The net work done by the system in this process is

(1) % (K-1)CV? (2) CVAK - 1)K
(3) (K-1)CV? (4) zero
4)

If ge and g, are the accelerations due to gravity on the surfaces of the earth and the moon
respectively and if Millikan’s oil drop experiment could be performed on the two surfaces, one will
electronic charge on the moon

find the ratio - to be
electronic charge on the earth

(11 2)0

(3) 9e/Im (4) 9m/ge

A circular disc of radius R is removed from a bigger circular disc of radius 2R such that the
circumferences of the discs coincide. The centre of mass of the new disc is o/R from the centre of
the bigger disc. The value of a. is

(1) 173 (2) 172
(3) 1/6 4) 1/4
(1)
In this question distance of centre of mass of new disc is aR not %.
Mr+MRr-0
4 4
1
=>a==
3
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Sol.

74.

Sol.

75.

Sol.

76.

Sol.

77.

A round uniform body of radius R, mass M and moment of inertia ‘I, rolls down (without slipping)
an inclined plane making an angle 6 with the horizontal. Then its acceleration is

sin® sin®
(1) 2 (2) 22
PR 1. MR
MR? [
gsin© gsin®
3 4
@ T
MR? |
(1)
Mg sin 6 — f = Ma N
R=12
R f
_  gsin®
[1+—MRZJ [)

Angular momentum of the particle rotating with a central force is constant due to

(1) Constant Force (2) Constant linear momentum.
(3) Zero Torque (4) Constant Torque
)

A 2 kg block slides on a horizontal floor with a speed of 4 m/s. It strikes a uncompressed spring,
and compresses it till the block is motionless. The kinetic friction force is 15 N and spring constant
is 10,000. N/m. The spring compresses by

(1) 5.5cm (2) 2.5¢cm
(3) 11.0cm (4) 8.5¢cm
(M

A particle is projected at 60° to the horizontal with a kinetic energy K. The kinetic energy at the
highest point is

MK (2) Zero
(3) K2 (4) K/4
(4)

In a Young’s double slit experiment the intensity at a point where the path difference is % (r

being the wavelength of the light used) is I. If I, denotes the maximum intensity, Il is equal to
0
(1) A 2) ﬁ
J2 2

(3) 1/2 @) 3/4
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80.
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4)

L cos? ¢

Imax 2

Two springs, of force constants k; and k,, are connected to a ki [

mass m as shown. The frequency of oscillation of the mass is f. If
both ks and k, are made four times their original values, the
frequency of oscillation becomes

(1) 12 ) f/4
(3) 4f @) 2f
(4)

po 1 [kitky
2n m
f':iz fmzzf
2n m

When a system is taken from state i to state f along the path iaf, it a f
is found that Q = 50 cal and W = 20 cal. Along the path’ ibf
Q = 36 cal. W along the path ibf is

(1) 6 cal (2) 16 cal. )
(3) 66 cal. (4) 14 cal.
(1)

A particle of mass m executes simple harmonic motion with amplitude ‘a’ and frequency ‘v’. The
average kinetic energy during its motion from the position of equilibrium to the end is

(1) ©®ma®? 2) %nzmazvz
(3) 4n’ma®V? (4) 2n°ma®?
(1

1
Zmazo)2 = n*f’ma?
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81. The energies of activation for forward and reverse reactions for A, +B, =—=2AB are 180 kJ mol™’

and 200 kJ mol™" respectively. The presence of catalyst lowers the activation energy of both (forward
and reverse) reactions by 100 kJ mol™". The enthalpy change of the reaction (A2 +BZ—>2AB) in

the presence of catalyst will be (in kJ mol™)

(1) 300 (2) 120
(3) 280 (4) 20
Ans. (4)
Sol. In absence of catalyst
L 7 N
E 80 100
% In presence
= of catalyst
g
o

Reaction coordinate

So, AHReaction = Ef _Eb
=80-100=-20
Hence, (4) is correct.

82. The cell, Zn| Zn* (M) || Cu* (M) | Cu(E‘C’eII =1 .1OV), was allowed to be completely discharged at 298

=

K. The relative concentration of Zn** to Cu®* [

(1) antilog (24.08) (2) 37.3
(3) 10%"° (4) 9.65 x10*
Ans. (3)
Sol. E, =E& - 0.0591 logQ

(2]
o]

For complete discharge E = 0

7 2+

So E, = @Iog %C:%%
2™ ]
o]
Hence, (3) is correct.

83. The pKa of a weak acid (HA) is 4.5. The pOH of an aqueous buffered solution of HA in which 50% of
the acid is ionized is
(1) 45 (2) 25
(3) 9.5 (

Ans.  (3)

Where Q =

— — 037.3

Sol. For buffer solution
[Salt]
[Acid]
=4.5 +log @
[ Acid |
as HA is 50% ionized so [Salt] = [Acid]

pH = pK, + log
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Ans.

Sol.

85.

Ans.

Sol.

86.

Ans.

Sol.

87.

pH=4.5

pH + pOH =14

=>pOH=14-45=95

Hence (3) is correct.

Consider the reaction,

2A +B — Products

When concentration of B alone was doubled, the half-life did not change. When the concentration of A
alone was doubled, the rate increased by two times. The unit of rate constant for this reaction is
(1) Lmol™s™ (2) no unit

(3) molL"s™ 4) s

(1)

2A +B — Product

When conc. of B is doubled, the half life did not change, hence reaction is of first order w.r.t. B.
When concentration of A is doubled, reaction rate is doubled, hence reaction is of first order w.r.t. A.
Hence over all order of reactionis 1+ 1 =2

So, unit of rate constant mol™ lits™.

Hence, (1) is correct.

Identify the incorrect statement among the following

(1) d-Block elements show irregular and erratic chemical properties among themselves

(2) La and Lu have partially filled d orbitals and no other partially filled orbitals

(3) The chemistry of various lanthanoids is very similar

(4) 4f and 5f orbitals are equally shielded

(4)

4f and 5f belongs to different energy levels, hence the shielding effect is on them is not the same.
Shielding of 4f is more than 5f.

Hence (4) is correct.

Which one of the following has a square planar geometry?

(1) [coCl, " (2) [FeCl]”

(3) [Nicl,]” 4) [Ptcl,]”

4)
»7C0%" - 15? 25? 2p°® 3s? 3p®3d’ 4s°
3d

4s 4p
(AL REIEE

As CI is weak field ligand so no pairing up.
Hence it is sp® hgbridized givin% tetrahedral geometry.
Fe®* - 1s? 25 2p° 35 3p®3d° 4s

3d 4s 4p

IIENERINE

Due to CI', back pairing is not observed so it will be sp3 hybridized giving tetrahedral geometry.
Ni** - 1s® 25° 2p°® 3s” 3p°3d® 4s°
3d

e

Because weak ligand, back pairing is not observed so it will be sp3 i.e. tetrahedral geometry.
All the complexes of Pt** are square planar including those with weak field ligand such as halide ions
thus (4) is correct.
Which of the following molecules is expected to rotate the plane of plane polarized light?
(1 CHO (2)

4s 4p

HO——|—H SH

CH,OH
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88.

Ans.

Sol.

89.

Ans.

Sol.

90.

Ans.

Sol.

91.

Ans.

Sol.

92.

Ans.

Sol.

(3) HoN NH, (4) COOH

H-on e H
>' <' HoN——|—H

Ph Ph

H
(1)
The plane of polarized light is rotated by optically active compound, i.e. it should be chiral.
So, (1) has, chiral C-atom. So, it is optically active.
In (2), (3) and (4) plane of symmetry is present.
Hence, (1) is correct.

The secondary structure of a protein refers to

(1) a-helical backbone (2) hydrophobic interactions

(3) sequence of a-amino acids (4) fixed configuration of the polypeptide backbone
(1)

Secondary structure of proteins involves o — helical back bond and 3 — sheet structures. These
structures are formed as a result of H-bonding between different peptide groups.

Hence, (1) is correct

Which of the following reactions will yield 2, 2-dibromopropane?

(1) CH,-C=CH+2HBr—— (2) CH,CH=CHBr+HBr——
(3) CH=CH+2HBr—— (4) CH,-CH=CH, +HBr——
(1)
Br
CH, —C =CH+HBr e'“"f’P?;'jgnfﬁ;’B“j‘;" oM _,CH, - C = CH, — 8, CH, - c::— CH,
Br Br

Hence, (1) is correct.

In the chemical reaction,
CH,CH,NH, — CHCI, + 3KOH——(A) +(B) +3H,0, the compound (A) and (B) are respectively

(1) C2HsCN and 3KCI (2) CH3CH,CONH; and 3KClI
(3) C2H5NC and K,CO4 (4) C,H5NC and 3KCI

(4)

It is example of carbylamine reaction. so, the product will be C;HsNC and KCI.
Hence, (4) is the correct answer.

The reaction of toluene with Cl, in presence of FeCl; gives predominantly
(1) benzoyl chloride (2) benzyl chloride
(3) o-and p-chlorotoluene (4) m-chlorotoluene

3)
Due to o- and p- directing nature of CH; group.
CHj
CH, CHj
Cl

cl,
FeCl,

Cl
Hence, (3) is correct answer.
Presence of a nitro group in a benzene ring
(1) activates the ring towards electrophilic substitution
(2) renders the ring basic
(3) deactivates the ring towards nucleophilic substitution
(4) deactivates the ring towards electrophilic substitution
(4)
- NO, group shows — M effect, so withdraws the electron density from the ring and hence deactivate
the ring towards electrophilic aromatic substitution.
Hence, (4) is correct.
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Ans.

Sol.

94.

Ans.

Sol.

95.

Ans.

Sol.

96.

Ans.

Sol.

In which of the following ionization processes, the bond order has increased and the magnetic
behaviour has changed?
(1) C,——>C; (2) NO——>NO"

3) 0,——0; (4) N,——N;
()

In C, — C," electron is removed from bonding molecular orbital so bond order decreases. In NO
— NO7, electron is removed from anti bonding molecular orbital so bond order increases and

nature changes from paramagnetic to diamagnetic.
Hence, (2) is correct.

The actinoids exhibits more number of oxidation states in general than the lanthanoids. This is
because

(1) the 5f orbitals are more buried than the 4f orbitals

(2) there is a similarity between 4f and 5f orbitals in their angular part of the wave function

(3) the actinoids are more reactive than the lanthanoids

(4) the 5f orbitals extend further from the nucleus than the 4f orbitals

(4)

The actinoids exhibit more number of oxidation states in general than the lanthanoids. This is because
the 5f orbitals extend further from the nucleus than the 4f orbitals.

Hence, (4) is correct.

Equal masses of methane and oxygen are mixed in an empty container at 25°C. The fraction of the
total pressure exerted by oxygen is

(1) 273

1
) 37208
1
3) 2

3)

Let the mass of methane and oxygen is w

(4)

Wl wWIN

w
mole fraction of oxygen = Lw
32716
11
__ 3 _32_1
+t,1 383
32 16 32

Let the total pressure be P
The pressure exerted by oxygen (partial pressure) = on X Piotal

:>le
3

Hence, (3) is correct.

A 5.25 % solution of a substance is isotonic with a 1.5% solution of urea (molar mass = 60 g mol™") in
the same solvent. If the densities of both the solutions are assumed to be equal to 1.0 g cm™, molar
mass of the substance will be

(1) 90.0 g mol™ (2) 115.0 g mol™

(3) 105.0 g mol™ (4) 210.0 g mol™

(4)

Solutions with the same osmotic pressure are isotonic

Let the molar mass of the substance be M

n, = C,RT = C,RT =r,

So, C1 = Cz

As density of the solutions are same

So 525 _15

M 60
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Ans.
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98.

Ans.

Sol.

99.

Ans.

Sol.

M = 5.25x60 ~210
1.5

Hence (4) is correct

Assuming that water vapour is an ideal gas, the internal energy (AU) when 1 mol of water is
vapourised at 1 bar pressure and 100°C, (Given: Molar enthalpy of vapourization of water at 1 bar
and 373 K =41 kJ mol™ and R = 8.3 J mol'K™") will be

(1) 4.100 kJ mol™ (2) 3.7904 kJ mol™’

(3) 37.904 kJ mol™ (4) 41.00 kJ mol™

3) o

HQO(/) vaporisation Hzo(g)

Ang=1-0=1

AH = AU + An RT

AU = AH - AnRT

=41-8.3x10° x 373

= 37.9 kJ mol

Hence, (3) is correct.

In a sautrated solution of the sparingly soluble strong electrolyte AglO; (Molecular mass = 283) the
equilibrium which sets in is

AgIOa(S) _ Ag*(aq) + IO;(aq)

If the solubility product constant K, of AglO; at a given temperature is 1.0 x 1078, what is the mass of
AglO; contained in 100 ml of its saturated solution?
(1) 28.3x102g (2) 2.83x10°g
(3) 1.0x107g (4) 1.0x10*g
(2)
AglO, (s)==Ag' (aq) +10; (aq)
Let the solubility of AglO; be s
Ke = [Ag" |[10; ]
1.0 x 10% = &
s =10 molllitre
-4
_ 107 x283 100
1000
=283 x 10°
=2.83x 10° g/ 100 ml
Hence, (2) is correct.
A radioactive element gets spilled over the floor of a room. Its half-life period is 30 days. If the initial
activity is ten times the permissible value, after how many days will it be safe to enter the room?
(1) 1000 days (2) 300 days
(3) 10 days (4) 100 days
(4)

(A Sq0-2
10 (2

log10 = nlog2
n= 1 =3.32
0.301

t=nxty



=3.32 x 30 = 99.6 days
Hence, (4) is correct.
100.  Which one of the following conformation of cyclohexane is chiral?

(1) Twist boat (2) Rigid
(3) Chair (4) Boat
Ans. (1)
Sol. Twisted boat is chiral as it does not have plane of symmetry.

Hence, (1) is correct.

101.  Which of the following is the correct order of decreasing SN reactivity?

(1) RCH,X>R,CX>R,CHX (2) RCH,X>R,CHX>R,CX
(3) R,CX>R,CHX>RCH,X (4) R,CHX>R,CX>RCH,X
(X = a halogen)
Ans. (2)
Sol. More is the steric hindrance at the carbon bearing the halogen, lesser is the S\2 reactivity.

Hence, (2) is correct.
102.  In the following sequence of reactions,

CH3CH20H P+, A Mg B HCHO C H,0 D

ether

the compound ‘D’ is

(1) butanal (2) n-butyl alcohol
A 8; n-propyl alcohol (4) propanal
ns.
Sol CH,CH,0H—=2— CH,CH,|—-"—— CH,CH,Mg|

(A) (B)
H—(‘I:O
—* > CH, - CH, - CH,0Mgl—"°— CH,CH,CH,OH + Mg (OH)I

(€) ()
..the compound D is n-propyl alcohol.
Hence, (3) is correct option.

103.  Which of the following sets of quantum numbers represents the highest energy of an atom?

(1) n=3,1=2m=1s=+1/2 (2) n=3,1=2m=1s=+1/2
(3) n=4,1=0m=0,s=+1/2 (4) n=3,1=0m=0,s=+1/2
Ans. (2)
Sol. (2) is the correct option because it has the maximum value of n + /¢

Hence, (2) is correct.

104.  Which of the following hydrogen bonds is the strongest?

(1) O—H....... N (2) F-H....... F
(3) OH....... O (4) O-H....... F
Ans. (2)
Sol. The hydrogen bond in HF is strongest, because fluorine is the most electronegative element.

Thus, (2) is the correct option.
105.  In the reaction. 2Al, +6HCI —>2AI3*(aq) +6CI ;) +3H,q)

6 L HCl5q) is consumed for every 3L Hyg) produced

33.6 L Hyg) is produced regardless of temperature and pressure for every mole Al that reacts
67.2 L Hyg at STP is produced for every mole Al that reacts

11.2 Hyg) at STP is produced for every mole HCl,q consumed

Ans.

Sol.  2Al(s)+6HCI(ag)——>2AF* (aq) + 6CI (aq) + 3H, (g)

For each mole of HCI reacted, 0.5 mole of H, gas is formed at STP.
1 mole of an ideal gas occupies 22.4 lit at STP.
Volume of H, gas formed at STP per mole of HCl reacted is 22.4 x 0.5 litre
Hence, (4) is correct.

106.  Regular use of which of the following fertilizer increases the acidity of soil?
(1) Potassium nitrate (2) Urea
(3) Superphosphate of lime (4) Ammonium sulphate



Ans.

Sol.
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Ans.

Sol.

108.

Ans.

Sol.

109.

Ans.

Sol.

110.

Ans.

Sol.

111.

Ans.

Sol.

(4)
(NH,), SO, is a salt of strong acid and weak base, on hydrolysis it ill produce H" ion. This will
increase the acidity of soil.

(NH, ), SO, ——> 2NH; + SO%"

NH; +H,0—=NH,OH +H"
Hence, (4) is correct answer.

Identify the correct statement regarding a spontaneous process

(1) For a spontaneous process in an isolated system, the change in entropy is positive
(2) Endothermic processes are never spontaneous

(3) Exothermic processes are always spontaneous

(4) Lowering of energy in the reaction process is the only criterion for spontaneity
(1)

For a spontaneous process in an isolated system, the change in entropy is positive.
Hence, (1) is correct.

Which of the following nuclear reactions will generate an isotope?

(1) neutron particle emission (2) positron emission

(3) a-particle emission (4) B-particle emission

(1)

EX—— 57X+ n

Hence, (1) is correct.

The equivalent conductances of two strong electrolytes at infinite dilution in H,O (where ions move
freely through a solution) at 25°C are given below:
A erycoona = 91.0 S cm? / equiv

Aua = 426.2 S cm? / equiv

What additional information/quantity one needs to calculate A" of an aqueous solution of acetic acid?
1) A" of NaCl

(

(2) A of CH,COOK

(3) The limiting equivalent conductance of H* (/\" X )
(

(

H
4) A° of chloroacetic acid (C/CH,COOQOH)
1)

From Kohlrausch’s law
Ach,coon = Ach,coona T Aict — Aac
Hence, (1) is the correct answer.

Which one of the following is the strongest base in aqueous solution?

(1) Trimethylamine (2) Aniline

(3) Dimethylamine (4) Methylamine

(3)

In aqueous solution basicity order of 1°, 2° and 3° amine with methyl group is

2°>1°>3°

In case of aniline lone pair of nitrogen is involved in resonance, so it is weaker base than aliphatic
amines.

Hence, (3) is correct.

The compound formed as a result of oxidation of ethyl benzene by KMnOy, is

(1) benzophenone (2) acetophenone

(3) benzoic acid (4) benzyl alcohol

3)

Any aliphatic carbon with hydrogen attached to it, in combination with benzene ring, will be oxidized to
benzoic acid by KMnO4/H".

Hence, (3) is correct.
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The IUPAC name of is

(1) 1, 1-diethyl-2,2-dimethylpentane (2) 4, 4-dimethyl-5, 5-diethylpentane
(3) 5, 5-diethyl-4, 4-diemthylpentane (4) 3-ethyl-4, 4-dimethylheptane

4)

The correct answer is 3-ethyl-4, 4-dimethylheptane.

Hence, (4) is correct.

Which of the following species exhibits the diamagnetic behaviour?
(1) 0 (2) O,

@) O, (4) NO

(1)

The correct option is O3

This species has 18 e, which are filled in such a way that all molecular orbitals are fully filled, so
diamagnetic.

2 _+4a2 2 _« 2 2 2 2 * 2 * 2
c1s°c™1s", 628" 0" 28%, 62p;, n2p; = n2p,, n' 2P, = n* 2p,
Hence, (1) is correct.
The stability of dihalides of Si, Ge, Sn and Pb increases steadily in the sequence
(1) GeX, <« SiX, <« SnX, < PbX, (2) SiX, < GeX, < PbX, « SnX,
(3) SiX, « GeX, <« SnX, <« PbX, (4) PbX, « SnX, « GeX, « SiX,
3)
Due to inert pair effect, the stability of +2 oxidation state increases as we move down this group.
- SiX, « GeX, <« SnX, < PbX,

Hence, (3) is correct.

Identify the incorrect statement among the following

(1) Ozone reacts with SO, to give SO,

(2) Silicon reacts with NaOH,q) in the presence of air to give Na,SiOz and H,O

(3) ClI, reacts with excess of NH; to give N, and HCI

(4) Br, reacts with hot and strong NaOH solution to give NaBr, NaBrO, and H,O

(4)

Br, reacts with hot and strong NaOH to give NaBr, NaBrO; and H,O.

Hence, (4) is incorrect statement.

The charge/size ratio of a cation determines its polarizing power. Which one of the following
sequences represents the increasing order of the polarizinig order of the polarizing power of the
cationic species, K*, Ca**, Mg**, Be**?

(1) M92+,BeZ+’K+’Ca2+ (2) BeZ+’K+’CaZ+,M92+

(3) K+,Ca2+’M92+,BeZ+ (4) Ca2+’M92+,BeQ+,K+

3)

Higher the charge/size ratio, more is the polarizing power.
- K" <Ca? <Mg* <Be?*

Hence, (3) is correct.

The density (in g mL™") of a 3.60 M sulphuric acid solution that is 29% H,SO, (Molar mass = 98 g
mol™") by mass will be

(1) 1.64 (2) 1.88

(3) 1.22 (4) 1.45

(3)

Let the density of solution be ‘d’

Molarity of solution given = 3.6

i.e. 1 litre of solution contains 3.6 moles of H,SO,

or 1 litre of solution contains 3.6 x 98 gms of H,SO,

Since, the solution is 29% by mass.
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100 gm solution contains 29 gm H,SO,
%ml solution contains 29 gm of H,SO,
1000 ml solution contains 3.6 x 98 gm of H,SO,

3.6x98 =229 1000
100

d=1.22

Hence, (3) is correct.

The first and second dissociation constants of an acid H,A are 1.0 x 10~° and 5.0 x 107'° respectively.
The overall dissociation constant of the acid will be

(1) 5.0x107° (2) 5.0x 10"
(3) 5.0x107"® (4) 0.0 x 10°
" ]

HA™ |[H*
H,A—=HA" +H K, = AT (1)
HA- —=H" + A* K ——[Hq[Az] (2

© ]
For the reaction
H,A—=2H" + A*

+ 2 2-
G
[HA]
=1x10°x5x 107"
=5x10"°
Hence, (3) is correct.

A mixture of ethyl alcohol and propyl alcohol has a vapour pressure of 290 mm at 300 K. The vapour
pressure of propyl alcohol is 200 mm. If the mole fraction of ethyl alcohol is 0.6, its vapour pressure
(in mm) at the same temperature will be
(1) 350 (2) 300
(3) 700 (4) 360
(1)
Let the vapour pressure of pure ethyl alcohol be P,
According to Raoult’s law
290=200x 0.4 +P x 0.6
P= 290-80 =350 mm Hg
0.6
Hence, (1) is correct.

In conversion of lime-stone to lime,
CaCO, (s)——CaO(s)+CO,(g)

the vales of AH° and AS° are +179.1 kJ mol”' and 160.2 J/K respectively at 298 K and 1 bar.
Assuming that AH° do not change with temperature, temperature above which conversion of
limestone to lime will be spontaneous is

(1) 1008 K (2) 1200

(3) 845K (4) 1118 K

(4)

We know, AG = AH-TAS

So, lets find the equilibrium temperature, i.e. at which

AG=0

AH=TAS

179.1x1000

160.2
=1118 K
So, at temperature above this, the reaction will become spontaneous.
Hence, (4) is correct answer.

T=





