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PART (A) : PHYSICS

ANSWER KEY

=

(B) (A) 3. (A 4. (A 5. (A)

6. (C) 7. (BO) 8.  (AD) 9.  (AD) 10.  (AB,C,D)
11. (A/B,C) 12. (A B) 13, (7.00) 14, (15.00) 15, (40.00)
16.  (4.00) 17.  (34.00) 18.  (40.00)

N

SOLUTIONS

Zero error =—(10—7)x0.1=-0.3mm
Diameter =77.0+8x0.1-(0.3)
=78.1mm

3. (A)
From figure

o 1 2 t®

For time interval t=0 to t=1 sec

Slope of x-t graph is negative and increasing , so velocity increases in negative direction

For t=1to 2 sec

The slope is positive and decreasing, so velocity is decreasing in positive direction and become zero
att=2

So, (A) is correct
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Tsina=mgsin6cos6  ...... (1)
Tcosa=mgcos’® ... )
tano =tano
=a=0

5 (A)

o5

So when PE is minimum then KE is maximum,

d
Or d—X(V(x))=0:>x3—x=0

= x(x2 —1) =0
=>x=0,%1
V(0) = 0 (maximum)

V(il):—% (minimum)
= KE.x = TE-PE;,

1 1 9
Emvr%ax = 2—(—Zj=z

/2(9/4) 3
Vi = o[~ =——m/
max 1Kg \/Em S
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6. (O

ma cos 30°

ma (Pseudo)

Ball will leave frame when macos30” > mgsin30 .S0, a>gtan30".
7. (B,C)
The frequency at which maximum intensity of emission occurs is proportional to % while the rate of

the emitted radiation is proportional to T*.
8. (A, D)

9. (A, D)
For rate of melting of ice to be doubled, the rate of flow must be doubled.
AQ _KA(T-T,)
At L

10. (A, B,C,D)
FBD of A

FBD of B

NN’“

]l - -

/@/ig/ Yo

In frame B: B look A moves in positive x direction.

11.  (A,/B,QC)
If tension is same in all parts of rope, the monkey will have to be at rest.
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For u, > \/§(TIR will not take place)
2sin45” =y, sinr

uzsinr:ﬁsine

e=90

Hence deviation is 45

1, <2 TIR will take placed deviation is 90°

13. (7.00)
V=Uu-+at
v, =10+4x4=26m/s

S :10x4+%><4><16=40+32=72m

Now a=8-t

W _g ¢

dt

\ t
[dv=[(8-t)=dt
26 4

27
v—26={8t——}
2 4
[ tzj ( 16)
V=26+|8t—— |-[32-=
2 2

t2
V:26+8t—?24

t2
V=2+8t—-—
2

2
.'.d—X:2+8t—t—
dt 2

378 3
x=|2tra2 L | = 16+64><4—8— —(8+64—@j:8+64x3-74.6
6], 6 6
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=200-74.6=125.33
.. Total distance =72+125.33=197.33=197]

14.  (15.00)

V Rain, glider = Vv Rain, ground -V glider, ground

F

(Vgtider gound) U

ucos37 =12+/2sin45 u=15m/s

15.  (40.00)
Both block moves downward with acceleation g(=10m/sz) by using string constraint pully p will

move upward with acceleration 40m/s?.

16.  (4.00)

r,=r,r,=72r | l
2g 2g
a, =ra,a,=2rc. ... (1)
T,2r-Tr=lo. ... (ii)
~(1=10r?)
T,-29=28, ... (i)
29-T,=2a, ... (iv)

On solving above equation
a, =4m/s?
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17.  (34.00)

The rate of the heat transfer is approximately proportiona to the temperature differnce, between
radiatior and room as well as between the room and the outside. The corresponding proportionality
constant can be denoted as C (“radiator-room”) and D (“room-outside”)

Then, initially
C(T-300)=D(300-260)

For the second set of temperatures:
C(T-290) = D(290-240)

Solving the equation yields T = 340K

18, (40.00)

The quantity of heat conducted per second through the bottom rod making the *Y" gets divided equally
at the junction of the three rods. If *0° is the temperature of the junction, we have KA(0 - 0)/L =
2KA(600 — 0)/L where K is the thermal conductivity, A is the area of cross section and L is the length
of the identical rods.

[Note that the L.H.S. is the quantity of heat conducted through the lower single rod making the Y’
and the R.H.S. is the sum of the quantities of heat conducted through the upper two rods].

The above equation yields 6 = 400°C
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PART (B) : CHEMISTRY

ANSWER KEY
19. (D) 20.  (C) 21, (C) 22. (A 23.  (B)
24. (D) 25.  (ABC) 26. (ABCD) 27. (BC) 28.  (ABD)
29.  (B) 30. (ACD) 31, (75.00) 32.  (5.00) 33, (50.00)
34.  (85.10) 35.  (5.00) 36.  (5.00)
SOLUTIONS
19. (D)
20.  (C)
PM =dRT
PlMl_PZMZ
d  d,
A4 M) 4
P, [dy ] [ M| 1
21, (C)
H,0(1)——>H,0(g)(100"C)——H,0(g)(300°C)
1 bar 2 bar
g, = 2x10.8kcal
= AH, = 21.6kcal

AH, = nC,AT = 2 22%200 _ 5 5 cal
1000

2. (A)
23.  (B)
24. (D)

(A) As TT k,, T=1AH>0

(B) AGgnp > 0;AG g0 <0

© (L2 _AH[ L 1
0.98) R [ 300 400

. 1.2
= AHp =1200R xIn (—j
0.98

(D) AS; =AH -AG

_| 1200R In( L2 j+RIn(O.98)
300 0.98
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25.  (AB,C)

26.  (AB,CD)

AgCl(s)——Ag” +ClI (aq) Kgp =X

+

Ag*+2NH, == Ag(NH 10°=———
X 02 ( s 3)2 (0.2)2><X

[Cl‘} —s=2x102%M =[A9(NH3)2}

x=[Ag" |= 10_102 =5x10"°M

2x10

+ + ,_[ Aol ]
Ag +NH3\:\Ag(NH3) K=10 Zm

| Ag(NH,)" |=10°M

27.  (B.C)
28. (ABD)
29. (B)

30. (ACD)

3. (75.00)
300x(0.5) " =T, x(4)"™
300
=T, == =150K

=288 3.2 150-753
44 3

32.  (5.00)

2A(g) + H,0(g) == C(g) +3D(9)
2 0.05 2 2
~0 0.05 3 5
3x5°

3x10% = ———
5x107% xPZ

=P, =5x107"°
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33.  (50.00)
2CH,COOH(I)—>2CH,(g) + 2CO,(g)
AH = 2[ {50+50+350+ 350+ 450} — {400 +800 + 25} |
=50 k]

34.  (85.10)
Solubility of Ca(OH), in saturated solution

-5
— 3!% =0.02M

x(0.2+2x)* =3.2x10°°

=X =0.8x10"M
Ca(OH), pptd. = [[0.02x0.25] ~[0.8x10°° x 0.5] |x 74 1000mg

=85.10mg
35 (5.00)
36. (5.00)
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PART (C) : MATHEMATICS

ANSWER KEY
37.  (C) 38. (D) 39. (A 40.  (C) 41 (A)
42. (B) 43.  (AB,C) 44.  (AC) 45.  (B,C) 46. (A, B)
47.  (B,C) 48.  (AC) 49.  (12.50) 50.  (0.660r0.67) 51.  (46.00)
52.  (20.00) 53.  (81.00) 54.  (16.00)

SOLUTION

37.  (C)
Given lineis3x +y =28
and given parabola is
(y-2*=4(x-1)
its vertex is = (1, 2)
and its focusis= (1 + 1, 2) = (2, 2)
Since given line 3x + y = 8 passes through focus. therefore given line is the focal chord of parabola

Therefore A and B are end points of focal chord. the tangents drawn at A and B meets its directrix at
right angle.

Therefore points of intersection lie on its directrix is
X+1-1=0 =x=0

38. (D)
(0, ap-.
T~ Ja cos 307, a sin 307)
E[ﬁﬂ a)
a 2 2/
3(0°
(0? z"f {]D
37 a
‘:r" (a cos (—307), —a sin 307)
=[P _a
‘“{j_\ L 2 2
1(0, —a)
: . i . J3a a
Hence, co-ordinates of the third vertex will be given by (0, a), (0, —a) and 5
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39. (A
4" term from the end
= (7 -4 + 2)"" term from beginning
= 5" term from beginning

BV 2 35
Ts =7Cs {_J (__j = % 16x = 70x

2 X2
2. ()
A= 2t3_5
2 2
o 223_12
2+3 5
—A+8=343=-5
H 2 2
4. (A)
Let cot™(3)=0 = cot0=3 = cos@:%o
3
Now, tanz(ej 1-cosb _ \/é_o V10 -3 L
2) 1+cos® 14 J10+3 («/1_0+3)

Jio

tan (gj = (J1_0+ 3)71 as tan (gj >0

42.  (B)
X +xi+1
m s 7.,
x—% X7 — X +1
1+1+i3

lim —X— X% =1
e 11
1-—+—

X X

43. (A, B,C)
B

A /4 C

N
D

AC is one diagonal along x-axis then the other diagonal is BD where both B and D lie on parabola.

Also slope of AB is tan % =1
If B is (at?, 2at) then the slope of AB
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2at 2
=== =Z- =1
at? t
=2

.. Bis (4a, 4a) and hance D is (4a, — 4a)
Clearly Cis (83, 0)

44. (A C)
X2+ 9X—-4x-6=0
=x>+5x-6=0
=X2+6x—Xx-6=0
=>X(X+6)—-1x+6)=0
=>(Xx+6)(x-1)=0
=x=1,-6
whenx =1,y =%3 X =—6x
A(1, 3) & B(1, —3) are common points
Length of common chord AB

AB= ®)? =6

45. (B, C)

(V22 A~ _{242)
R
NI

Clearly from above diagram
Required co-ordinates of Q are given by

(-v2,42)and (V2 —+2)

46. (A, B)
r /—\
P 4 C a4
SIopeofPC:ﬁ:;Szl
2-7 -5

Iftan0 =1, -- 6 = 45°
Equation of PA is
xX-7 y—2

12 U2

r r . .
| 7+—=,2+—| lie on circle then
[ J2 «/2]

=T
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(7+%T+ (2+%)2—4(7+%]+ 6 [2+%J ~3=0
=r’+10/2r+34=0
L r=-5y2 +4

J2 J2
=2 £24J2,-3+22)

L B@+2v2,-3+342)
A(2-242,-3-22)

.. points are [7+

_5J2+4 —5\/514]
2+

47. (B, C)

N

B (8, 0)

(0,0)

Equation of perpendicular bisector of AB is
2Xx-3y+A=0

It passes through (4, 6)

2(4) -3(6)+1r=0

=8-18+A=0
=A=10
So equation is 2x -3y +10=0 .. (1)
Area of AABC =91
0 8 x 0 8 x
%12 0 y|=+091= |12 0 y|=2182
111 1 11

= -8(12-y) +x (12) =182

= 96 + 8y + 12x = 182

= 12x+8y-278=0

=6x+4y-139=0 (+ve) .. (2)
By Egn. (1) and (2)

= 3(6x -9y +30=0)

6x +4y-139=0

- -+

— 13y =-169

y=13

From (1), 2x-39+10=0
=2x=29 = X =29/2

- Cis (29/2, 13) Ans.
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Also
12x +8y +86 =0 (—ve)
= 6x+4y+43=0 - (1)
= 6x+4y+43=0 -~ (1)
6x—-9y+30=0 - (2)
_ + _
13y =-13
y=-1, 6x-4+43=0; =6x=-39
sz_gz_ E
6 2
2
48. (A, C)

w79+ 9'=(8-1)°+(8+1)
=(%Co8°-°C18%+...9C38-1)+("Co8"+7C18°+...... +1)
=8%-98%+...+9.8+8"+7.8°+....+7.8

=128+ (89-9.88+.....+°C78%) + (8" +7.8°+......+ 'Cs 8%)
= It is divisible by 16 and 64

49.  (12.50)
Length of focal chord

2
= a[t+lj
t

Here 4a =8

a=2
and 2at =8
=2%x2xt=8
=>t=2
.. length of focal chord

2
= a(t+1j
t

25
2

50.  (0.66 or 0.67)
Given parabola is y? = x + 2 and

given lineisy = y3x —3and P = (43, 0)
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A

P(+/3 0)
AB makes an angle of 60° with the positive direction of x-axis. Co-ordinates of any point on this line

may be taken as (+/3 + r cos 60°, 0 + r sin 60°) i.e. [\/§+%§J

If this point lies on y? = x + 2 then.

%rzzﬁ+%+2 or 3r’=4J3 +2r+8

or3rr—2r—4Q2+J3)=0 ......... (1)
Let r1 and r2 be the roots of equation (1)

Then r+r, =§ but rr, <0

- |PA-PB|= 2
3

51.  (46.00)

Length of intercept = 2 /a® - p?
where a is radius of circle and p is length of perpendicular

2+3-2 3
= =— anda= 4+9+3=4
TR R

. length of intercept = 21/16—2
, [32-9 _ 2\/@
2 2

= V2.7 = V46
= (> =46
52.  (20.00)

We know that tan % =

Va2+b2-5

oo tan 300 =
V5
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. 1 _ Va?+b®-5
e V5

. on squaring

2 2
%:a+—?>75:>a2+b2_5:§

w

:>a2+b2:5+§:>a2+b2:2

~. (a, b) lies on circle x2 + y? = r?

=20
' 3
.,r:ﬁz k
3
= k=20
53. (81.00)

=190

20.1
Total case = ?°C, = %

Primeno.s=2,3,5,7,11,13,17,19=8
Favourable case = 8C, = 28

. o 28 14
Required probability = 100" 95
= q-—p=81
54.  (16.00)

4
Book3< 3
3

[ 10t } x 31 x 21
41313121

121
4141413

Total =

8
T p=—= 22p=16
P 11 p
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