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Answers and Solutions :

Chemistry:

1. Ans.:D
2. Ans.: A
3. Ans.: C
4. Ans.: C

5. Ans. : ABC

6. Ans.: A
7. Ans.: B
8. Ans. : BC
9 Ans. : AC

Sol.  This reaction is given by esters

10. Ans.: A>P,SSB>R C—>Q,D—>S

11. Ans.:. A>QR,B—>R C—>SD—->P

12.  Ans.:4
13.  Ans.:2
14. Ans.:3
sl e T
15 Ans.: 5

Sol. Let % of 2R chlorobutane = x
X x 30 + (1 -x) x (-30) =-27.
x =1/20
% of 2R chlorobutane = 5%.

16. Ans. : 3
17. Ans. : 4
18. Ans.:5
Sol. CH3CHO + HCHO(excess) - (HOCH,)3C - COO™ + (HO(H;)3—C-CH,0H.
19. Ans.: 2
CH,OH CHO

Sol. (0)

@ PCC

MAT. : :20) A, 21) D, 22) D, 23) A, 24) AB, 25) BC, 26) ABD, 27) AD, 28) BC,
29)A-Q,B-P,C-S,D-R;30)A-Q,B-R,C-P,D-S;31)0, 32) 8, 33) 3,
34) 1, 35) 2, 36) 4, 37) 3, 38) 0.

SOLUTIONS :

20. Ans. : A



2

Sol. sin'11+x is defined for 1+

2X

—>Xx==1
Out of these two values of x, only x = 1 satisfies the given equation.

21. Ans.: D
Sol. (rp+r)=4R siné.cosE.cosgﬂinE.cosé.cosE
2 2 2 2 2 2
C(. A B . B A
=4R| cos—| sin—.c0S—+SIiN—.C0S—
2 2 2 2 2

j =4R cos22
2

=4R cosgsin(AJr B
2
Similarly,
2 A 2 B
(r2 +r3) =4Rcos > (rz +r1) =4Rcos >
Also, a+ b+ c=2R(sin A +sin B + sin C)
= 16Rcosé.cosE.cosE.
2 2 2

— 45% = 256R?. coszg.cos2 %cosz%

> RS?=64R®. cos® ?.cos2 E.COSZ%

IR CEL
RS

22. Ans. : D
Sol. AD=C.SinB.

/DPE =n— A (as Z/ADP = ZAEP = %)

Using sine rule in triangle DPE, we get

_i =2R'=AD=C.SinB.
sin(z - A)

eDE:CsinB.sinA:C.% .Sin A.

_A
=
23. Ans. : A
Sol.  From the figure
El _O = El _0 e2i n/n = e27t i/n - E—l = e27'c/n ....... (1)
21-0 -0 21
Let z; =re', then
E—l - l’ele - ezie - eZni/n
71 re'?
0 X
n
_)IM(Zl):\/__l M:ﬁ_l _)tanzztanz
Re(z,) rcos(zz/n) n 8
..n=8.

24. Ans. : AB

Sol. -+ |zi|=|z2| =|zs|] — originis the circumcircle of AABC
— Orthocentre of AABCisz, + 2, + 23
Now ZAHB = ZCHA

Zl+22+23—22J :arg(21+22+23—21J

— arg
Z+2,+23-7 1 +2y+23— 123

. arg[(zﬁzg)(zﬁzzz)J o
(22 +123)




25.

Sol.

26.

Sol.

217.

Sol.

28.

Sol.

29.

Sol.

Similarly Z/AOB = /COA — <> Z2 3 s purely real.

Ans. : BC
Leta=a; +iay;andc=cy +ic,, then

Slope of the lineaz + az+b=0is 2= and slope of the linecz + cz+d=0= 2L
ap C2

a, C
So, —Lx1 =_1 5 a;c;+a,c,=0
a G

a+a)(c+c a-a)(c-c - =
- + _ —|=0 —ac+ac=0

a
C

. ac is purely imaginary. Also

o ||

a Vs
— is also purely imaginary — arg(—j + —.
c c 2
Ans. ABD
. T y _ 1 L . .
Letz=x+iy;arg2) = — > < tan— - X, which is a straight line. Also,
y; arg(z) 5 . s Y7 Wl g

‘2—2\/§i‘ = 1, represents a circle with centre at (0, 2+/3) and radius r. The straight line
will intersect the circle if the perpendicular distance from the centre on the line <r.

— 1> 3. Therefore [r] > 3.

Ans. : AD

Given, a* + b* + ¢* = 2a%(b? + ¢?)

— a*+b* + ¢* — 2a%c? + 2b%c? = 2b?c?

— (b° + ¢* = a%)* = 2b°c?

S bh?+c?—a’=+2bcorb®+c?-a’=-+2hc
2

b+c?-a® _ 1 bi4c’-a’ 1
2bc NG 2bc 2
—> COS A= i —COS4500I‘COSA:—i :coss—”
V2 V2 4

A =45° or A = 135°,

Ans. : BC
2 .2
Since. cos 6 2cos(6 —a)cos(fd + ) _ 2c0s” 0 —sin“«a
cos(6 —a) +cos(0+ ) 2cosdcosa
—> c0s® 0 cos o = cos? O — sin® o
.2
N L L
1-cosa
4sin2 % cos? &
> 0820 = 2 ~
2sin? &
2

o
—5Ccos? 0 secZE =2

—>cosesec% :J_r\/i.

Ans.:A-Q,B-P,C-S,D-R
Since, (G3A)? = (G3M) (G3C)

2
4 e

2
2 .02 2
. %:%[W]—>¥+b2:2cz ...... (i)

Now, in A AG,C



asinC

sin Z/CBM =
2(AG))
and in A BCG,
sin ~CBM = 23In¢
2(AG))
and in A BCG,
sin Z/CBM = bsinC
2(BG,)
2
Also, AG; = \/Zb* = gb (using eq. (i)
2 2 12
and 5G, = \/M _A3,
4 2
2 .2
Now, in ZCBM + sin ~CBM = 22 [ 37 +b”
J3 | a?p?
2 W2
B B (ii)
J3l ab
2 12 A2
Also, cos C = a’+b"—¢” —» a’+b? - 4ab cos C.
2ab
So, from Eq(ii)
2 T
Sin Z/CAM +sin /CBM = — sin2C< — (whereC =—]
3 I 4

30. Ans.:A-Q,B-R,C-P,D-S

Sol. A (z+ap)l=d® 5z+af=a, oo o’
> z=a-af, oo —af, o’ —af, say zi, Z,, 23 respectively.
Now, |21 — 2| = |22 — z3| = |z5 — Z1| = /3 al.

So, the triangle is equilateral and has area = ? |21 — Z5.

B. [z—aff=4z-afP >zz-az toa
=4(zz -0z- oz +aa)
32z +(a-4a)z +(a-4a)z+3aa =0
- a-ba -  a-ba

orzz + 7 + Z+oaa =0
3 3

Which is a circle of radius
o—4a

—2
= —aa :1/—5(05—5)2 :3|a—5|.
3 9 3

C. z lieson acircle of radius 1 and centre at (1, 0)
T
-7 _|2-1z| eilg

LOPA:i% 5 2

0-z |z|
aﬁ—ﬂ(ﬂ) +1 tan a
OP
" ﬁ| = |tan al
z

D. z1+z,=-pandz;z;, =q

z . 7, — 17, COS .
Also, =2 =cosa +isina — 21" —+jsina
Z1 2
or 2,2 — 27,71 COS oL + Z1° COS% oL = — 212 sin® o
3 71%+ 2,2 =224, COS O,
2

OF (21 + 25)%= 22125(1 + cOs ) — ~— = 4cos? &
p

31. Ans. : 0

Sol. Since, u= % —tan? \/COSaJ —tan™ (\/COS(Z)



32.
Sol.

33.
Sol.

s 2tan™? (\/com) = % —u
Now, cos(%—u] - cos(Ztan‘1 «/cosw)

_ 1—tan2(tan‘1 «/cosw)
1+tan2(tan‘1 \/COSa)

—sinu

_ 1—(«/c030:)2 _ 1-cosa :tanZZ

) 1+<\/COSa)2 1+cosa

—s sin u—tan? % =0.

Ans. : 8
Since, (sinx)* + (cos™x)® = ar®.

(sin™x + cos™x)® - 3sinx cosx(sin"x + cos™x) = an®

2
- % - 3sin™x. cosx = 2an?
.a (7T . z°
—sin?x| =—sintx | = =—(1-8a)
2 12

2
. l1N2 . 1 T

— (SIn"X)" = —sin"x=- —(-8a

( ) 5 12( )

1 ﬂz 72 72
—>|sinTx-—=| =-—@Ba-1)+—
4 12 16

2 2
Ssintx-Z| =7 (32a-4+3)
4) " a8

T

4 16
> 0<(32a-1)<27

IR
32 8

Thus, the required set of values of a is {éa

y-6 y-6
Xx-10 x-—-4

14 (y=6) (y-6)

(x-=10) (x—4)

. . A u
On comparing with | —, < |, we get
paring {32 8} g
A=landp=7
A+u=8
Ans. : 3
We have = = arg. 2= = arg. (z—21) —arg (z - 2»)
4 -1,
—tant1=tan? y-6 —tan'ly—_6 -tan
x—-10 X—4
6(y —6)

—>1=

X2 +y2—14x-12y +76
- x?+y?—14x - 18y + 112 = 0,
or (x—7)? + (y—9)2= 18 = (3v2f
or [x—7 +i(y - 9)| =32
5 |z-7-9i|=342.



34. Ans. .1

Sol. LHS.=iZ%z-i)-(@z-i)=(@z-i)(iz2-i)=0
— Eitherz-i=0—>z=i—|z|=1
orizZ-1=0->i2=1->i%(-i 2% =1
- (zz)’=1>7=1.

35. Ans. : 2

Sol.  LHS = sin® N sin 30 N sin 960
cos 30 cos90  cos 270
sin@ _ sin© y 2cos0

cos30 cos36 2cosH

_ sin 20 _ 1 sin(30-0)
2c0s30cos® 2 cos30cos0

1 [sin 30 cos 6 — cos 30 sin 0}

) cos 30 cos 0

Now,

2
1
= > (tan 36 —tan 0)

Similarly, sin39 _ 1 (tan 96 — tan 30)
cos96 2
SIN99__ 1 an 270 — tan 90)
cos 279 2

_sin® N sin 36 N sin 96
" c0s30  cos90  cos 2760
= %(tan 276 — tan 90)

=RHS k=2

36. Ans. : 4
Sol. Leto-L 80=2
6 2

s tan’ X =tan? 0
16

and tan27—” —tan?| 2" | =tan?| Z -0 | = cot?
16 16 2

2
- tant +tan27—ﬂ
16 16
=tan’ 0 + cot? 0 = 8 -2.
1-cos 46
tanZ% +tan27—” - & _2=14+842

16 1-cos 4(7[j
16
2 67

Applying similar process with other terms, we get tanzi—g + tan 6 =

and tan’ T + tan? >~ = 14-842.
16 16
Adding, we get 34. 34 -30=4.
37. Ans. : 3
Sol. Givensinxcos3x—-acosxsin3x=0 ... Q)

_sinxcos3x _ tanx _ tanx(l-3tanXx)

cosxsin3x  tan3x  3tan x—tan® x
_ 1-3tan? x
R
3—tan® x

For real value of X, RHS of equation (ii) never lies between (l3j

Hence equation (i) is not solvable for any real value of x if € @3) :

38. Ans. : 0



PHY.

Given sin x + 2 sin 2x = 3 + sin 3x
—>sin3x—-sinx—-2sin2x+3=0
—2sinX.cos2x—-4sinx.cosx+3=0
—sinx (2cos2x—-4cosx)+3=0
—sinx {2(2 cos’x - 1) -4 cos x} +3=0
—>sinx (4cos’X—4cosx—2)+3=0

—>sinx(2cosx-1%+3(1-sinx)=0 ... (ii)
Since 0<x<m
— 0<sinx<1
L 1-sinx>0
Also, (2 cos x—1)2>0
Hence, equation (i) holds true only if
Sinx (2cosx—1)>=0 ... (i)

and 3(L-sinxy=0 ... (iii)
From equation (iii)

sinx=1
- cosx=0

sin x(2cos x = 1)) =1#0
Thus, equation (ii) and (iii) can never be satisfied simultaneously.
Hence, no solution is possible.

:39) D; 40) D, 41) C; 42) A, 43) ABCD; 44) ACD; 45) ABD; 46) ABCD; 47) ABCD; 48)

A-PR, B-Q,C-QS, D-Q;49) A-P,B-PR,C-QR, D-S;50) 1; 51) 5; 52) 4
53) 1: 54) 2; 55) 6; 56) 1; 57) 6.

ANSWERS AND SOLUTIONS :

39.
Sol.

40.
Sol.

41.
Sol.

42.
Sol.

43.
Sol.

44,

Ans. : D
V—iR—iRo—V(J:O i:V_VO
R+Ry
V-iIR-9-V=0 g=-iRC.
C
Ans. : D
A1 shorts the terminals as it is ideal.
. Current in 10Q =0 . Reading =0
Ans. : C
Magnetic dipole moment
- . I VAR L
,u:I0|2(—|()+IOE(—j)+|0?(—l)
= o T J ¢
igl ( ) k]
T = uxByi = |OBOI2[—| +J
Ans. : A
fBdl = Hol*1+5-2]=4po.
C
Ans. : ABCD
Z= |2, (n RY = 18Rcosp=_3
R +(R 3] 3 \/ﬁ
Power supplied = Volocos¢
2
lp=Yo_ Mo Power = M~
Z 413R 26R

Vab,O = IO(XL _XC)
= M (R_R)_ZVO
J13R V13

3
Vap =—==SIN| ot +——¢ |=—==cos(at —
N [ > ¢j 75 coslet—¢)

Ans. : ACD




Sol.

45.
Sol.

46.
Sol.

47,
Sol.

48.

Sol.

Atanytimet i>0

Time period = _27_ =2T
(72'/T)
2T T

jidt _[izdt
iav: 02T #0. irms: OT

Ans. : ABD
Att=0 when S is closed
Vo—2i0R-i'R:0 i i—i"
\V 2io'R - (io' - I') (ZR) =0 2R 2R
iO, = % l CIN F-{I-q
8R —a
At time t TS

Vo-2iR-i"R- 3 =0
C
Vo —2iR—(i—i") (2R) = 0

SAI'R + 29 _ Vo
C
iv=da nd=Vo_ a
dt dt 4R 2RC
Steady state after S is closed
Vo—2is'R—2is'R:0 is': Vio
4R
Vo—2|s'R—q75 =0 qS:CVo
[ 2
Ans. : ABCD
B(2nr) = pol’ 0<r<R
r
i’ = j o (27'dr’)
0
3
_ rr
°* “ﬂzﬂ
@® =0 forr= \/z R <R
dr 3
d_Bj _ MO0 d_Bj _ _ Moy
dr ), 2 dr ), _r 4
r>R B(2xr) = woi'o B = X
27

.. The graph is correct

7Z'GOR2

R
i'o= [o(2ar)dr =
0

Ans. : ABCD
Fm=0 inauniform B.

v = B = 0N (- )
ForceonPS  Fps =ig(—aj)xB
_ipBgak
2
Potential energy U, = —u.B =0.

Ans.:A-PR,B-Q,C-QS,D-Q
2 2

Uiforclz Ecl 2_\/ = i
2 3 9

2
U; forC, = ZVT



When separation is doubled capacitance is halved.
_8v? _v?
(= — =<

1 25 2 25
49. Ans.:A-P,B-PR,C-QR,D-S

50. Ans. @1
Sol.  Flux of E over pair of faces L x-axis
= 20@° —aa® = ad’
Similarly the y and z faces. pa*and ya®
¢ = (ot B+y)a’

51. Ans. : 5
Sol. y :2Q+3Q—Q+6Q - 50.
2
52. Ans. : 4
sol. E@n)=3
(S

53. Ans. ;1
Sol. 1+02=Q
2
u=_& G . %l
872'80R1 872'80R2 471'80r
dv

For max/min — =0
do,
g1 =~ &, 2 zq—Rl (ris large)
Ri+R, Ri+R,
G _ R
A Ry
54, Ans. : 2

Sol.  Charge flown through B; =2V, uC
Charge flown through B, =0
Wg, =—(2Vo) (Vo)

= —2Vo? wl.
55. AnNs. : 6
Sol. U= 1op
2
v, _1 L 5i dt
a2 dt
=6 x 107 (5) (200)
= 6 watts.
56. Ans. : 1

Rt
Sol. i= V—O[le L J
R



57. Ans. : 6
Sol. Steady state=+8-3 -

Q =5(6) uC.

ﬂ:o
C



