Solution Paper - 02

Single Correct Answer 8. (@) circuitin resonence so voltage accros resistance is
4 3 . ..V
1. (B u=2 2 +I =10 equal to voltage applied, currentisi = R
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Now power across R is maximum when internal resistance

(N=Rie.

E?  3E’

=i
P_=Ei= (ij 2r
3

max

(i is maximum when R=0)
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One or More than one Correct Answer
(be)
For adiabat 'bc'
TV =TV
For adiabat 'da’
Vi =TV
Multiplying both (1) and (2)
= TITZ (Vb\/d)%1 = T1T2 (Vavc)%l
= VW, =V,V,
Since adiabatic expansion leads to cooling.
so T,>T,
(ab,c)
di

_:2
dt t

(1)

-(2)

V=2t

2xﬂ—2t ﬂ—t
at 7 dt

2

—

= i—t graph parabola
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U= Li2= : x2x4=4]
2 2

d—U—L'ﬂ—ZXIZXt—t3
dt  at T Y

Yoy
g - L]
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(a,b,d) Wt. of rod acts in downward direction, due to gravity
Buoyant force in upward direction

ON=05=1m ' /
2 [ A

om=ON_1

2 4
%:cose
OB

_OM 1.2 1

cosO 4 1 22
(a,b,c)

Draw x - z plane diagram

NP

Along z-axis force on e~ will be towards origin hance stable
equilibrium.

Matrix— Match Type
(A-13),(B-rs),(C-rs),(D-rt)
For A, B and C— Magnetic field at location of 1 due to 2 is
parallel or antiparallel to current in 1, so force experienced
by 1 due to magnetic field of 2 is zero. For D—Force experi-
enced by upper half of 2 due to 1 is along left, while on
lower half it is towards right. So, net force of interaction
between the two is zero.
Direction of magnetic field at P can be found by using
RHPR No. 1.

Subjective Type
In the figures S — station. F — Factoryand ‘P’ is the place
where he meets the car.

usual day : _
t=T t=0
S |= station F |= Factory
t=2T

car starts from F at t = 0, reaches station at T and again
reaches at the factory at time 2T.
This day :

t=0
(2T—20)

Person reaches ‘S’at T— 30. Car startsat t = 0 from F. Person
walks for time t and reaches point P at time
T-30 +t. At this time car also reaches ‘P’. Car comes back
at ‘F’ attime (2T —20). That means car takes time T — 10 from
F to P. That means car reach at ‘P’ attime T -5.
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NowT-10=T-30+t=1t=20min. 75
Now mirror says to rays go and meet at —

2
23. E ° l ° =
>
15cm
By the principle of reversibility. Let image be object than [§+i+gj ZE
its image will be position of object. 115 1) 2
1.1 1 75 71
- — 4 = = — = —
u=14cm v (-14) (-10) X > 5
1 1.1 -4 75 71
v o w0 TV, so distance will be | —+3+2 | from mirror.
=§=40.5cm
2

so displacement is 10.5 towards right.
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DETAILEDSOLUTION

Single Choice Question
Sol 24.(d)

Moleratioof C: H: Ois1:2:1soempirical formula of

CHO
AT,

m=2To 015 4504,
K, 051

0.294=@x@; M ~180
M 950
(CH,0), =180 or 30xn=180 or n=6;

. molecular formulais C;H,,O, .

Sol.25 (a)
Sol.26 (¢) Fact.
Sol.27 (d) AH=(E),—(E,),=15-10="5kJmole

E, =15+5=20kJ/mole
Sol. 28 (c)P(V-b)=RT
PV=Pb+RT
y=mx+c
(c) is correct answer.
Sol. 29 (a)
Sol. 30 (a)

Sol. 31. (c)
Sol.32 (d)

Sol.33 (c)
Sol. 34 (a)
Sol. 35 (¢)
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Sol. 36 (b)
Sol.37-(c); 38-(c); 39-(b)
One or More than One Correct Choice Type
Sol. 40. (a, ¢)
Sol.41. (b,d)
Sol.42 (bd)

2.303 100 ) 4x2.303
Sol.43(a,c) tessew = I =

0
k9001 K

2.303 (100j 2.303
log 1

togy, =——— =2x——
99% K

k

Column Matching
Sol.44 A-rs; B-p,grs; C-p,q,r.s; D-p,q.,r.s
Subjective Type
Sol.45 (4)
Sol. 46. (1)

Cl, + 6NaOH —» NaCl + NaClO + H,0
(cold, dil.) X) M

3Cl, + 6NaOH — 5NaCl + NaClO; + 3H,0
(hot) X) @

In Y, ie., NaClQ, the cation is Na*,
. The oxidation state of Na is +1.
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DETAILEDSOLUTION

(SECTION- I, Single Correct Choice Type)

50|.47(d)i(—x2 +ax+12) dx =45
0

givesa=4
Hence f(x) =12 + 4x - x2= (2 + X)(6 - X)
hencem=-2andn=6
m+n+a=6-2+4=8.
Sol.48(a) By expanding about R
(tan-t x)® + (tan-! 2x)® + (tan"13x)® = 3 tan-x tan-! 2x
tan-3x
=x=0.

Sol.49(b) [ AA, [ BB, |occoccreerin

number of ways in a circle (11)! 2%,
Sol.50(a) Let C(cos0, sinB); H(h, K) is the orthocentre of the AABC

2 1
(h.k) G
cos0+1 sin0+1
377773

Circumcentre
(0,0)

& BO. D

h=1+cos0
k=1+sin0
(x-12+ (y-1y=1

X2+y?-2x-2y+1=0.

Sol.51(c) Given A=A
I=(1-0.4A)(1 -aA)
=1-10A-0.4Al + 0.40A2
=1-Aa-0.4A+0.40A
=1-A0.4+a)+ 0.40A
hence0.400=0.4+0a = a=-2/3.

n/2

n/2
Sol.52(c) | = j di (sm x) dx =(sin x)*
0 0
=1—!i£r!)(sin X) =1-1=0.
Sol.53(a) A number is divisible by four, if the last two digit are
divisible by four. In this case last two digits can be
12, 16, 28, 32, 36, 68, 92 or 96.
Total number of such numbers = 8 (*C,- 3!) = 192.
Sol.54(a) f(x) = 2x*-3x2+ 6
f/(X) =6x2—6Xx=6(x*-x) =0
givesx=0orx=1
for inverse to exist function
must be one one onto
hence Domain is [1, o)
Hencea>1.
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Comprehension Type (Paragraph for question Nos. 55 to 57)

2 -3 -5
Sol. (55t057) detA=-1 4 5
1 -3 -4
=2(-16 + 15) + 1(12-15) + 1(-15 + 20)
=-2-3+5=0 = Aissingular
1 -3 -4
detB=|-1 3 4|=1(-12+12)+1(12-12)+1(-12+12)
1 -3 -4
=0 = Bisalso singular
0 1 -1
detC=|4 -3 4|=-1(16-12)-1(-12+9)
3 -3 4
=-4+3=-1 = Cisnon singular.
2 -3 5|2 -3 -5 2 -3 -5
again A*=|-1 4 5| -1 4 5|=-1 4 5]|=A
1 -3 4|1 -3 4 1 -3 -4
= Aisidempotent
1 -3 4|1 3 -4 0 00
B=|-1 3 4|-1 3 4|=/0 00
1 -3 4|1 3 -4 0 00O
= B isnilpotent
0 1 -1//0 1 -1 100
C’=(4 -3 4||4 -3 4|=|0 1 0|=I
3 -3 4|3 -3 4 001
= Cisinvolutary
55.  (b) obvious (B) as (B) is nilpotent.
56. (C)P=AC?=A=A =P2=A?2=A
o P2=p
lllyinBand D
hence A?B is not Idemnotent.
57. (d) Let X=BC? = det. X=0
Y = A’C? = det.Y=0
Z=AB = det.Z=0
but W=C? = det. W=0
hence C*hasan inverse = (D)



Sol. (5810 60)

rZ:a2+b2+1:(a+1)2+b2+4
= 2a+4=0= a=-2
and (a+1)2+b2+4:a2+(b+1)2+4
= 2a=2b= b=-2
2=9 = r=3
59.  (d)s,-S, =0 - x=1
S,-S,
-. Radical centre=(1, 1)

radius L, = /S, =1

-, equation of circleis (x—1)°

=>y=1

+(y—1)2:1
= radius=landa=1;b=1=a+b+r=3

PR

W

Family of circles touches the linex—1=0at (1, 0) is

(x-1)°

passingthrough (3,2) = 4+4+2A=0 = 3 =-4

60. (c)

+(y—0)2 +A(x-1)=0

L x24+y*—6x+5=0 - radius \Jg_5=2
Assertion & Reason Type
Sol.61  (a)
sin x if x>0
Sol.62(c) f(X) =| tan nx? . ;
— if x<0
X

Hence f (0*)=0asf(0) =n]
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Sol.63

Sol.64
Sol.65

Solution Paper - 02
SECTION - 11 (Multiple Correct Choice Type)

(b)C,(2-3); 1, =\/4+9-8 =15
C,(53) ; r,=25+9-14 =25
C, =/9+36 =45 =3\5

~ CC,=r+1,
Hence circle touch each other externally = B
Hence radical axisis S, -S, =0

i.e.x +2y—1=0isalso one of the common tangent
=C
(A) and (D) are obviously not correct.

(a,b,c,d)
(a,b,c,d)
y = /3 (X _1)
dy 4 1 1
d_X - §X1/3 _g' X2/3 x2/3 oo 4x-1]

1
hence fis 1 for X>Z

1
and fis| for X<Z
(23 is always positive and x = 1/4

the curves has a local minima)

now f'(x) = Vel _%szls
(non existent at x = 0 vertical tangent)

1 12 1

O

2 [, 1 2 | 2x+1

3 4
s) X

i (1,0)

1
~ f'(x)=0 at Xx= > (inflection point)

graph of f (x) isas
A= j‘ 43 _ 1/3 §X3/7 :_§X4/3 T
0 7 4 0

‘3 3‘ ‘4—7‘_3

7 4 7| 28



Sol.66

(ad)
$=0-(""C, ) +1-(**C,) +...+100-(**Cy, )’

2

$=100-(1"C, )" +99-(**C, )" +...4+0-(*Cyp, )

200)!
25=100>°C,,, =100 (200
100'100!
100.200.(199)!

= %~ 100.(99)1.(100)! = S=100""Cs = D

199! 100.(200)!

199 = 100.
100.°Cy, 991100! 200.99!100!

~100.2'.100/(1.35....199)
- 200.991.100!

_ 2%1(1.35....199) 2%(1.35.....199)
- 2.99! - 99!
SECTION - Il (Matrix— Match Type)

=

Sol.67 [A-s;B-p;C-r;D-q,r]

A
B.

Simple
cos 40° — 2sin 10° . cos 40°
cos 40° — [sin 50° — sin 30°]

1
cos 40° —sin 50° + 2

Simple
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SECTION - IV (Subjective Type)

Sol.68[0272]

Sol.69

X, =4 or x,=16; x> +x; =272

33
399X _12.x"%9 = |og, (%j

1

1
=log, 3 3
Or x:%_12.x2 " =—log, 3" =-27

Let x"% =y
y-12/y +27=0

(=949
- y=8lory=9
hence x'0%3 = 3% or 3%x -3 = x=16

0

or 3°ex —32 -3 = x=4
So, x? +x% =272

[0004]
Sincea>0 - f(2)<0

- 4-2(k+1)+k*+k-8<0

kK>—k+6<0
(k+2)(k=3)<0

-2 3
- ke (—2, 3)

Integral value of kis-1, 0, 1, 2 = number of Integral
value ofkis 4



