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ANSWERS & SOLUTIONS

PART — I : PHYSICS For maxima

Answer (A, C, D) till infinity phase difference varies from

1675 to 27:
Theoretical 3 3
2. Answer (A, B)
2n X AX — 2n =4n
forx=0 A 3
€= % ax="%
-3

3. Answer (A, C)

A
12/ 37»0036:7—7”
V 3

o7 3a cosezzz>tan6:—\/3_2
9 7
V, = v2+(o)a)2 J32
=>x=—0D
7
2
Vy = v2+4L 7. Answer (15)

4. Answer (A, C)
Theoretical
5. Answer (B, D)

Draw force diagram for each current element

6. Answer (A, C)

At O phase difference is = 6 —23—n m= B
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8. Answer (75)
V= 2v'£
V = Vosin(ot + ) 2
tand = 3/4 vie
J3
1= Ip sin(wt
o sin(a) k=§+§+10.2
Vi = lo x 120 sin(ot)
VL = lp x 90 cos(wt) g =10.2, k =30.6eV

9. Answer (12) 14. Answer (16)

a1c0s37° = 2ap

R
_ 2 r
10. Answer (15) M= £4nr Po (1—Ejdr
POh = |:P0 +ﬁ:||:ﬁ+ﬂ:| R3 R4
3AJl2"3 M = apg| B R
3 4R
6 kh
_PO = PO +—
5 3A e
kn _1 12
3A 5° 3
Po=—3
k :ﬂ R
on R/2
GmM 2 r
E-= 4 1-—
11. Answer (02) ecrcl g nr ( Rjdr
R 15. A
T'=2n . Answer (A)
gx2

V= ng = a = constant
12. Answer (50)

16. Answer (B)

B y
10=@n+1) n AB is isochoric

AC is isobaric
160 = -
2 17. Answer (B)
Amax =40 cm 25

|=—=>5A
13. Answer (06) 5

V, =2.5[3-1]=5V

Vv
O N 30° 18. Answer (A)
\ For L-R circuit current lags voltage
V' For RC Circuit current leads voltage

19. Answer (B, D) On addition of catalyst threshold energy get

dU = TdS — PdV changed .. AG of the activated complex also
get decrease.

dG = VdP — SdT

21. Answer (B, C, D)
20. Answer (B, C)
Only for 1s orbital of H the probability of

finding an electron is maximum at 0.529 A.
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22.

23.

24.

25.

26.

n== —
1x 96500

27.

T rlag .
y=—¢€ is for 1s orbital of H-atom hence
N2

has no radical node and angular node.

Answer (A, C, D)

(NH,), Cr,0; —2 5N, +H,0 +Cr,0;4

NH,NO; —2 >N, 0+H,0

Pb(NO; ), —2X5NO, +Pb0 +0,

Answer (A, D)
Mn*2 = 3d° (has CFSE = 0)
[Co(C204)3]*- is diamagnetic
Answer (A, D)
(Y) = CHs — CHO

@]
(2)= cH, - cl— CH,
(X)=CH3—([‘,= CH-CH,

CH,
Answer (01)
LiAIH
_5_>H20 OH
‘ OH
Answer (72)

No of moles of Fe?* reduce

1

Volume of KMnO4 required
5x0.01xV(L)=3.6x103

V (ml) =72

Answer (14)

in  number of

There will be no change

antibonding e~ Antibonding e~

N3 4
N, 5
0 5

x96.5x107% x 3600 = 3.6 x 10~ moles

28.

29.

30.

31.

32.

Answer (19)
The order of density is Li< K< Na <Rb <Cs
Answer (40)

AgCl —— Ag* + Cl-

5x105 -y
y=3x10"5
(x—3 x 10-5) (2 x 10-5) = 10-10
x—=3x10%5=5x 10

X—-y

x=3.5x%10"°
Answer (05)
NO,
Product is - Br
OCH,
Answer (04)

Compounds P, Q, S and U are reducing in
nature.

Which are in hemiacetal form compounds can
reduce the Tollen's reagent

Answer (24)

NP=(No), GJZSO

4:lx(1j200 50
64 \2

3t
256 = (2)200

3t

200

~ 200x8
3

vt _o4
200

t

33. Answer (B)

COO

CH,l
5

COO

0] OCH,

(more nucleophilic)
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NO, NO,
@ Br, + FeBr, @\
—_>
Br
O ©

geq unreacted

Br
@ Br,/CCl, O’
umBr
Br .
O/ ———> No reaction
\"Br acetone

COOMe COOMe
NalLiq NH

—_—

@ Na/Liq NH @

PART -1ll :
37. Answer (A, B, C)

x? —kx -2 2
————<2>x +x(a-2)+4>0
X —x+1
:>D<0:>ae(—2,6) ...(i)

x? —kx—2 2
B<5——=4x -x(a+3)+1>0

X —x+1
=-7<a<1 ...(ii)

((ii)=-2<0<1

—[\/5;1] = —\/5003150 > -2

=0s22.5° <1

1
1+ —
V2+2 |
2 2
3<4=logy3>-2
2
38. Answer (A, B, D)

2100 (23 + 1) + 2n = k2P

= 2" = (k—3.25°)(k+3.25°)

Bralc. KOH
—— ¥ (Major)
Br

= Br
Br
34. Answer (C)
Self-reduction — Cu, Pb
z | zrl, — 180K 7 4}
(impurres)+ 2 fla (Purgs)+ 2

[M(CN), | +2n —— Zn(CN); + M

M = Ag, Au
35. Answer (A)

Pyrrole being very weak base and very weak
nucleophile will not react with PbSO,CI

36. Answer (A)

Graph can be predicted on the basis of Rate
law and type of reaction involved

MATHEMATICS

= 22278 = (k ~3.2% )(k N 3_250)
= 2n-a—23=3.25
=2%(2"% -1)=3.2"" = n-2a-28a =51

=>n=104 =S =104
39. Answer (A)
Leta=(x—-1)(2x-1)
=—(x+1)(2x+1)

c=6x

atb+c=(x—-1)2x-1)—(x+1)(2x+ 1) + 6x
= (2x2—3x+1)—(2x3 + 3x + 1) + 6x
= a%+bd+cd=3abc

x'° (5x2 —4)dx
(-3(x=1)(2x=1)(x+1)(2x+1)6x)°

:>I:j

10(5x2 —2)dx

(oo

1
:I:—@J‘
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(5x*3 - 2x*5)

! el
83.[ ( —2x" )

( x4 5x’2+4)3

x4 —5x2+4=t
= (—4x% + 10x3)dx = dt
= 2(5x73 — 2x7%) dx = dt

1 1¢dt

18% 2743

_ 1 i +k
2x18% | -2

_ ] X +k
2 (s )4t 1)
=P 1 (i)
2° % 36
a=1,b=4

ab = 4 which is perfect square

22

m = W which is perfect cube

bp =
40. Answer (A, B, C)

2n

0<x<%:>x <x%for n >1

1>1-x*" >1-x* >0

S 00523
2°"°%

41. Answer (C, D)

42.

43.

44,

P is centre of square = AP = PC &

ZAPC = g ZABC is also g

= BP is angular bisector
Let arg(ﬂj =-a
24 -2,

Answer (A, B, C, D)
|Al =1 = |adj (adjA)| = 1
Answer (27)

Taking O as origin let position vectors of A. B

and C be abandc respectively. Then the

p.v. G1, G2 and G3 are b+c, cra and axb
3 3 3

:\4:%[5 b ¢] and v, =[0G;, OG, OG; |

=9V, =4V,

Answer (02)

Given equation is x? + 2x sin(xy) + 1=0

= X2 + 2x sin(xy) + sin3(xy) + 1 —sin?(xy) + 1 =0

[x + sin(xy)]? + cos?(xy) =0

x+sin(xy)=—x ...(i)and xy =+

let xy ==
Y=3
(=1=x=>x=-1
T T
-1y == =-—¢]|0,2
(-Ny=5=y=-5¢[02n]
Letxy= -~
Y 2
(i) =>-1=x=x=1

i)y = —%:y =—ge[0,2n]
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45.

46.

3n
Let xy =—
y 2
=>-1=x=>x=1
:>y:37ne[0,2n]

Let xy = —37“

Numbers of order pairs = 2

Answer (05)
1 1

U, = .[x” (2-x)"dx,V, = Ix" (1-x)" dx
0 0

In U, put x = 2t
dx = 2dt

12
V, =2 2°"t(1-t)" dt
0

= U, =2V,

Answer (06)

M=

Ki:

(i!)(rH)

r=1

= k4 = either even or odd

ko = even, ks = even, k4 = even
F(x) = (x—a) (x=B)'2 (x 1) (x—5)
If k1 = odd = a is point of inflection

So, no of maxima/minima

= 6 (1 each between (a, B), (B, o), (y, 8) and 1
each at (B, v, 3)

If k1 = even = a is the point of maxima/minima

So, No of maxima/minima

47.

48.
49.

50.

=7 (1 each between (a, B), (B, ), (y, 8) and 1
each at (a, B, 7, d)

Answer (50)

y2=12x

v, s

t dt
Yy _dy_8_6_,
Vy x y 6

= vf =50
Answer (02)
Answer (06)

Let Q(x)=x4—x3—x2—1:0 has roots

a, B, v, & and
P(X)=(x6—x5—x4—x2)+(x4—x3—x2—1)

+(x2—x+1)
= P(x)z(x2 +1)Q(X)+X2—X+1

SP(a)=Ya?-Ya+4

“(Ya)f -2Yap-Ya+4

=(1P-2(-1)-(1)+4

=6

Answer (04)

fix) = (Ix] + [=x] ([sinx] + [-sinx]) + x
X, xel

nmn

=4 X, XxX=—,nel
2

x+1,  otherwise

= f(x) is discontinuous at integers and %c

Soin (0, nt), f{x) is discontinuous at 1, 2, 3 & g
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51.

(€)

(D)

52.

(A)

(B)

Answer (B)
1
(A) EigFﬁézz&@mwﬁzz

Sa=B=y=56=2

(B) sin? 0 B tan? 0 B cos? 0 1
sin¢  tan®¢ cos?¢ 3
.2 2 sin2 0 2

Now sin“¢+cos“o=1= +3cos“ 0 =1

=tan20=3
tan x _3_ 8 <3
tan3x 3-tan® x

1
area = J‘(a2 +x? +ax+1)dx
0

aZ

= —+
3

+1

N |

Attains its least value when a = —%

Answer (A)

sin'ox + cos'x <cos? x +sin®x <1 &

LHS is minimum when cos*x = 0 and sin®x =1,
LHS is maximum when cos*x = 1 and sin®x = 0
=1<LHS <3

So LHS =RHS =1

= sinfx = 0 and cos*x =0

21:1—99,95:-6t
dt dt

dx _9t* -1

dt 6t

_(Q—SQy{q—sﬁ)
" (1-3)-(1-38)

t, = —1atP

2 2
_9t12_1 1—3(t2 +t1 +t1t2)

But Mp, = =
PQ ™ et 3(t +ty)
=t =-10r2/3
95-1_4-1_3
27 6t, 4,2 4
3
9-1 -4 b1
T -6 3 2
(C) 1
/2 2
1 cos“ x
(D) Avg= j — 5 dx
E—O b Sin“ x+4cos” x
_2”}2 sec? x dx
To (4+tan2 x)(1+tan2 x)
1
6

53. Answer (C)

(A) x=rcosb, y=rsind
>xX+y2=r & tang =L
X

xdy — ydx

X2

= xdx +ydy =rdr & = sec? 0d0

= xdy — ydx = x? sec?0do
= r? cos?0 sec?0 do
= xdy — ydx = r2d0

So given differential equation is

rdr a’-r?
r?do r?
= dr =do
22 _r2
= sin” [Lj =0+c
a

(B) —S
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(C) R D>0=a?=4>0= ae(-x-2)U(2x)
(D) Diff. wyrtto x and1.f(1)>0=1-a+2>0=a<3
X X
= xy—J'y(t)dt:(x+1)xy+'fty(t)dt g>1:>a>2
0 0
again d.w.r.t to x So ae(23)
2 L}
= XY+ 2xy + X
y =Xy +2xy +xy © Lo
1-3 o
-3x
:>( > )dx=% )
X e +6,) —2ee
:>(1 2) h 1®2 _ 4
:y:%e—ﬂx (ere2)
X
S a=122
54. Answer (A)
(D) We must have
(A) Letf(x)=x2—ax+2
We must have e1 < 1 < e & <V2<e
or, f(1)<0 f(ﬁ)<0:2—aﬁ+2<o
=>1-a+2<0=>a>3
=a>22
(B) x2 — ax + 2 = 0 must have both roots greater
than 1

oo
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