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PHYSICS

1.

1)

By Newton’s second law

Fo—Fi=ma

S Fi=F,—ma

=5-1x=3N

For rotational equilibrium, taking moment of forces
about centre of mass, we get

1 1
Ex=-FE|=-vy|=
1><2 2(2 yj

3xl—5(1—0.2j=0
2 2

~1=1m
o .
Electric field on surface of a uniformly charged
sphere is given by Q 3 _PR
4ne R g,

Electric field at outside point is given by
__Q _pR
E= PRy
dng,r®  3g,r

f
)
E|-Lo - 2) LR ey
€, % [3r0] Se,
R

2

(4)
For a positive line charge or charged wire with
uniform density A, electric field at distance x is

E= 2k __2 (1)

X 2mg,X

So, force on charge g which is at a distance ro due to
this line charge is

F:qE_%

...(ii) [using Eq. (i)]

Now, work done When charge is pushed by field by a
small displacement dx is
W = F.dx = 29 4« [Using Eq. (ii)]
X
", Total work done by field of wire in taking charge
g from distance ro to distance r will be

W= [ dw = :2‘<Tq7‘-dx

=2k [logx]; =2kgh (logr —logr,)

= 2k log|- ..(ii)
0

As we known, from work-kinetic energy theorem,
Kfinal — Kinitiat = W

= %mv2—0=2qulogL [Using Eq. (iii)]

0
y2
= v:(Mlog j

m
2
r Y
I"

0

r

o

Voc[|og

4.

®)

q (21:(1 cosB7°)j q (Zn(l—c0353°))
6= 4 4
TC T

b9 1_;[1_5)_1(1_5)
= 2 5 2 5
g[l_i_z}: 7q
10 10| 10€,

3
Ki+ Ui = K + Us
lm(kve)z—GMm =0_GMm
R r
—kZ(ZgR) GM —@
or —(1 k2)—G—M(as R=G—Mj
R
SO, =
1-k?
4)
g—GM =..GM=gR?

/GM / GM f gR?
R+x VR+Xx

®)

4 —a— Net pulling force:Smg _3
. Total mass 4am 4

4 —a Net pulling force 2mg _ 2g
Ris =72 Total mass 3m 3

The relative acceleration is therefore:

1773971
@)

v;=5m/s

Vo =35 m/s
v, = (5¢0516°)i + (5sin16°)]
=(4.8i+1.4])m/s
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10.

11.

12.

Vop = Vo =V = (=i —3K)
Vpy = (=i +3k) =V, —v,,
or Vv, =(-i+3k)+v,
=(3i +4j+11Kk)

4/3 8
8air —_ ﬂ
6waxter 1
(1)

As refractive index for z > 0 and z < 0 is different, xy-
plane should be boundary between two media.
Angle of incidence,

A _

i =60°

From Snell’s law,
sini _p, _ NE)
sinr pl N7

1

2

cosi =

sinr = x Sin 60°

7=
2B
“B2

= r=45°

=45°

1
2

@) )

. i i X
Point of intersection of two curves. y = 7 and

y=x+3is, (-2, 1)

dy _x.o (Wj _2_
dx /,_,

dx 2

tanp = slope of incident ray RP = 1 or 3 = 45°

o)
dx X=-2

From geometry we can show that Zi =
the ray is incident normally.
Hence, the desired unit vector:
1/ - »
A—ﬁ(" -j)

and tano = =1=a=45°

Zr=0°i.e,

13.

14.

15.

16.

17.

®)
Let the focal length of each piece be f
Then 1 = 1 + 1
f, f f

1 11

_— = + —

f, f f
= f1 = fz
For the third arrangement the liquid forms a concave
lens which has a diverging effect.

Sofa>fi =1

2

PQ=QR=2h = /i=45°
S ST=RT=h=KM=MN

So, KS =

sini _sin45° |5

1B N2

" sinr

M)

El —E1=40.8eV

or —% Ei1=40.8eV

or Ei=-544¢eV
| E1| =54.4 eV

@)

. \Y
'=“=%za)

w1
r (n)2 n3

. 3
b M) _o3_g
Iy [nlJ @

(4)

1
E. oc—
n 2

or Ioc

and L, c n
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18.

19.

20.

21.

22.

23.

@)
2
-
2m
In collision, momentum p remains constant.
Koo L
mass

After collision, mass has doubled. So, kinetic energy

. . K . K
will remain PR Hence, loss is also >

Now, % = minimum excitation energy required.

=10.2eV
= K=20.4eV

(4)
Energy released = Final binding energy
— initial binding energy
=110x82+90%x8.2-200x% 7.4
=160 MeV

(4)
When the rate production = rate of disintegration,
number of nuclei or maximum.
S AN=A
or In2 N=AorN=£ = maximum
T In 2

@
Wha + Wie + %WG =mgV?-0
Wia+0+0= % @) (12-0=1
)
atzisine

m

2

RA(20) _F ng
dt m

d’0 _ Fsin®

F Zm ...... (1)

a, =£cose
m
2

R[E(Ze)} =£cose

dt m

2
a > =2tan06=2
)
dt
()
AQ . = ncPAT=L1nRAT

’Y_

VY

VR

= #_[3POVO - IjoVo]

= 2PV, x——
-1

24,

25.

26.

AQ oo =AU +AW

=EAT+%><3VO[PO +4P]

y-1
_ [16P,V, —R,V,[ N 15R,V,
y-1 2

56 = 2P\, x —

360 =15P,V, {Y—”}
2(y-1)
360 _15(y+1)
56 4 vy
12y=T7y+7
2

y=Z=1+—:>f=5
5 f

)

From Gauss theorem

Eocq

r2

2
E_q &

E, q r

R
[ (@mr®ykredr
0

(q = charge enclosed)

or 8= X (R/2)2

T R/2 2
[ (4nr*)kredr (R)
0

Solving this equation we get,

a=2
(6)
XBF =Wl +4,
dXge _ pd, +%
dt dt dt

\V/ =g(—8+2)+(4—2)

=%x(—6)+2=—8+2=—6 ms™*

@)

at plane surface

Image of object is = —% x4 distance
at current surface

u= {g 4+ R}

V=0 ROC=-R

Mo K B
R v u
1-4 -4
-R {XR4 R}

12
=x=1

[4]




27.

28.

CHEM

31.

32.

33.

34.

35.

36.

37.

38.

(20)

According to FBD — for vertical equilibrium fuee = F
sin 30° —mg =50 — 30 =20 N in upward direction
As block has tendency to slip up the wall, Hence
friction on it will act downwards.

N =F cos 30° =50v3 N

But the limiting friction is,

5
uN == (5013) :%g N =21.65 N

For no slipping f must be 20 N, which is less than
maximum value of friction.

(25)

Given aa = 2a. =5 m/s?

= o = 2.5 rad/s?

= ag = 1.(a) = 2.5 m/s?
N

— =25
10

N=25%x10=25

)
Apply Kolharausch’s law.

1)
ATf :in m

3)
Cu Ag Au
¥ )

c.cp edge centre bod ¢
ody centre
(4) 1 Y

—x12
4 1

Cu4AgsAL

(4)

Conceptual
©)
r=K[A]"
2r =K[4A]" = K[A]" 22"
(i) =2=2"
. 1
2n=1,n==
(i) 2n n 5

()
(i)

4
Fact.

4
Py
4)

If central atom does not have any lone pair then
required geometry will be obtained.

29.

30.

40

41.

42.

43.

44,

45,

46.

47.

48.

49.

®)

P = F.V = constant

F= E

V
1

F oc asVT F{

When
Net force on block becomes zero i.e. its maximum
velocity

P= (ng) Vinax; Vimax = 100

1x2x10

=5m/s

)

ISTRY

39.

M)

@)
Crowding

(4)

Inert pair effect.

®)

Conceptual

4
Fact

4
Fact.

(4)

Non terminal alkyne does not give tollen’s test.

®)
O

; I
Alkaline CH3 _C—-OH

CH3CCI3 hydrolysis

%CHE,COOAg — 8% ,CH,—Br+AgBr+CQO

1
Hoffman  bromamide
followed by elimination.

degradation  reaction

2

Glycine simplest alpha amino acid.

)

alkoxy mercuration de mercuration

[5]



50. (1) 57.  (3)
Crowding & +I retards nucleophilic addition. COCl; -5NH; —SFL (NH3)
51, (6) [CO(NH3)5CI] Cl,
hcp:z=6
58. (6)
52. (32) Nitrogen molecule is diatomic containing a triple
bond between two N atoms, N =N. Therefore,
30 40 50 60 20 80 nitrogen molecule is formed by sharing six
) (2r) (2x2r) (2x2x2r) (2*n) (2°n) electrons.
53.  (3) 59. (4
Spherical node: n—1-1;4s 4-0-1=3 E 0]
54, (8) CH; -C-H CHg-CHQ—g—H
2H, +0, 2H,0 self (1) self (1)
Cross=2
_mw._32 4 Total=4
4 4
55. (4 60. (3)
0] () (0)
[Fe(H,0)s NOISO,,, K[Fe(CN)g], [Fe(CO)s] [
1+3=4 : ?\
b F
56. (64) ) 3 atoms in a plane
2" = stereoisomer
HOJ&CHZOH
HO CH = CH-CH = CHCH,CH,CH;
MATHEMATICS
61. (3) Yo —2%, +1=0 .2
2 2 _
488:%[2(%}@—1)@)} ¥r =¥ =2(% —%,)=0
(= ¥2) (Ve +¥2)=2(x, —%,)
n
488=—(101—n —X
2( ) y1+y2=2(x1 2] ...(3)
2 Yi—Y2
= n°-101n+2440=0 -
— n=61or40 9(a-2)=¢
Forn=40=T,>0 tan‘l(yl_sz n
Forn=61=T,<0 X =% ) 6
100 2 Yi—Y, _ 1
T =—+(61-1)| —-= |=—4 =— ..(4
=5 )( 5) %% 3 “
+Y, =243
62. (1) Yit+Y2 3
-1=Re(z) = Im(z,+2;) =23
Letz, =x +1y, and z, =X, +1y,
63. (3)

(% 1) +yf =X
2 —2% +1=0
|2,-1=Re(z,)
(Xz _1)2 + y§ = Xéz

)

acosezbcos(eJrz—gj =ccos(6+4—:j =k

k k
a= 5 b= oY
cos cos(e+;j

[6]




64.

65.

k

cos(e+4nj
3

ab +bc +ca

cos(e + 47[] +C€0s0+ cos(9+2n)
_k2 3 3
cos(e + 4:) cosecos(9+2;j

C

cosB+2cos(6 + n).cos(gj

cos e.cos(G + 2) cos(e + 475)
3 3

cose—2cose.1

— K2 o 2 = =0
cos.ecos(2+j cos(6+nJ
- 3 3 -

(aT+ bj +cR).(bT+ cj +aR)
Ja2 +b% +c? /b2 +c2 + &>
=ab+bc+ca=0

Cos¢ =

T
= ¢_E
3)
CC,=2CS=2J20-4=8

L y2:4X

&%
i
(1)

For R, leta=1++/2, b=1-+2, c =8"*
aRb = a% +b? :(1+\/§)2 +(1—\/§)2
=6e€Q

aRr.c :>b2+02:(1—\/§)2+(8”4)
=3eQ

aRr.c :>a2+02:(1+\/§)2+(81’4)
=3+4J2¢0Q

~. Ry is not transitive.

ForR, leta=1++/2, b=+2, c=1-2
aR,B = a* +b? :(1+\/§)2 +(\/§)2
=5+24/2¢Q

bRb = b2 +¢2 = (v2) +(1-v2)

66.

67.

=5-22¢Q
aR,c = a’ +¢? :(1+\/§)2 +(1—\/§)2
=6eQ

. R?is not transitive.

sin20

U
o|lx
Il

y

owlz— ol x
Il

o!—'m\;l O‘—;G’\T-l

tan0de = j‘(sec2 0 —1)d6
0

(tane e)TC/G (L_EJZZ\/é—TC
= k=2y3-n

®3)
x3dy + xydx = 2ydx + x*dy

(x —xz)d
dy 2-x
y xz(x -1)

— X ,
j sz - 1 Q)
2 x A B C

Let ——=—+—

° X2 (x=1) X T

= 2—x=A(x-1)+B(x-1)+Cx°
= C=1 B=-2andA=-1

- jdy j{__x_ }dx

= ﬁny=—£nx+§+ﬁn|x—]4+c

2 xydx

~y(B)=e
=1=—(n2+1+0+C
= C=-(n2

= ﬁny=—ﬁnx+g+ﬁn|x—]1+ﬂn2
X

atx=4

= (ny(4)= —Kn4+%+£n3+£n2

= (ny(4) =—en@j+% _ﬁn@ ”ZJ

= y(4)=5¢”

[7]




68.

69.

70.

71.

4)

Total = 9(10%)

Fav. Way = °C, (2° - 2) + °Cy (2* - 1)

= 36(30) + 9(15) = 1080 + 135
36x30+9x15 4x30+15

Probability =
Y 9x10* 10*
135
10*
1)
S=6a’= g =12a.% =36
dt dt
= 12(10) 2 _36
dt
~ % _ 503
dt
V=al :ﬂ=3a2.%
dt dt
3
=3(10)°.] = |=9
ey
(4)
f(0)f(1) <0

= 2(1* +1-41+2)<0
= 2(\* -41+3)<0
(A-1)(%-3)<0

= LelL 3]

ButatA =1, bothrootsare 1so A # 1
)

m. =5 -_1
12 2
.. Equation of AD isy—-7=2(x+ 1)
y=2x+9 ...(1)
12
My =—=-2
AC T g

.. Equation of BE is y—1=%(x+7)y
AC-1,7)

1

B(-7,1) D i, -5)

=—4—= (2
y=5+3 (2)
by (1) and (2)

2x+9=X—Jr9
2

=4x+18=x+9
=3X=9=>x=-3
Sy=3

72.

73.

74.

75.

)

(p A q) should be TRUE and (—q v r) should be

FALSE.

@)
Mid point P=(3, 1, 1)

Normal of plane is along the line AB.
Plane

A(4,-2,3)
Pl B2,4,-1)

D.R.’s of normal =4 — 2, -2 -4, 3 -1 (-1)
=2,-6,4=1,-3,2

Plane > 1(x—-3)-3(y-1)+2(z-1)=0
=>x-3y+2z-2=0

M)

b2 b> b
Sl ~
16 25 25x16

4)

[adj Al =| A" =9

= |A=+3=1 = [|=3

= |B|=|adj A]* =81

i: 1

= ‘(B_l)T‘:‘B_l‘:|B|l: |B| a:l’l

[8]




76.

17,

78.

79.

(3)
I =_|‘sin’1 /de
1+x

Put x=tan%0
dx = 2tan Osec® 0dO

2
o :J‘sin‘l M 2 tan 0 sec? 0do

l+tan“0
= Zfe(tan 0sec? e)dx

— ftan? e—j(sec2 9—1)de
:9(1+tan2—1)—tane+c

=tan XA+ X) /X +¢

4

10 , 10 2

Z(Xi -p) Z(Xi -p)
S.D.= | | =

10 10

g_(zf_g
10 (10) 10
3)

T e (3 _aY
r+1 — r 2 3X
o (gj (1) o
"\ 2 3

for the term independent of x put r = 6

3B 1)°

=7=(3)(-3)
_se (1) m(z) (1]
l6) 3x2x1l6 18

4)
f'(x)=kx(x+1)(x-1)= k(x3 —x)

4 2
- f(x):k(%—%}rc

—f(0)=C

— f(x) = f(0)

(x“ —2x2)
4

= xz(x2 —2):0

= x={0, \/5—\/5}

=k +C=C

80.

81.

82.

83.

Loy P g 773

243 1 2 (23
:W'ézé'&j

(04)

For (1,2) ofy’=4x=>t=1,a=1

normal = tx + y = 2at + at®

= X +y = 3intersect x — axis at (3, 0)
x_ dy  «

y=e :>d—§=e

tangent => y — e =e°(x — ¢)

at(3,0)=>0-¢e*=e(3-c)=>c=4

(54)
Let xyz be the three digit number
X+y+z=10,x>1 y>0, z>0

x-1=t = x=1+t x-1>0
t>0
t+y+z=10-1
t+y+z=9, 0<t,y, z<£9
— 9+3-

total number of non-negative integral solution =

1(:&1 = llcz = % =55

But fort =9, x = 10, so required number or integers
=55-1=54

(08)

Xx—2y+5z=0 ...(0)
—2X+4y+z=0 ...(>11)
—7x+14y+9z=0 ...(iii)
2x (i)+ (ii)= z=0
=>X=2y

= 15<x* +y? +72 <150
= 15<4y? +y* <150

= 3<y?<30

= y=+2, +3 +4, +5

= 8 solutions

[




84.

85.

86.

()
ik
Normal of plane={1 1 0
01 -
R=—i+j+k
DR’s=-1,1,1

Plane =-1(x-1)+1(y—-0)+1(z-0)=0
= X-y-z-1=0
If (x, Y, 2) is foot of perpendicular of M (1, 0, 1) on
the plane then
x-1_ y-0 z-1 —(1-0-1-1)
1 -1 0 3
4 1 2

X:—, =——, 7=
3 y 3

a+B+y=

3
2
L
3

Wl
Wl
N ol

(39)

31 A_! A2| Aga e Anl 24'3
4 _243-3_ 240
T m+1l m+l

3G, G, G, 243

=m+1=40
=m=39

®)

f:[-11]—>R
f(x)=ax® +bx+c
f(-)=a-b+c=2
f(-)=—2a+b=1
f'(x)=2a

= Max. value f"(x)=2a=

1, 3 13

—a=-;b=—;c==—
427 4
2

=X 3B
42774

For xe[-1L1]=2< f(X) <5
.. Least value of acis 5

87.

88.

89.

©)

Let the equation of normal is Y —yz_l
m

where m= % As it passes through (a, b)
X
b_y:_l(a_x) :_%(a_x)
m dy

= (b—y)dy =(x—a)dx
2 2

y> X
by ——=—-ax+c

y 2 2

It passes through (3, — 3) & (4,-2/2)

.-.—3b—g=g—3a+c
2 2

=-6b-9=9-6a+2c
=3a-3b-c=9

Also —22b—4=8-4a+c
da-22/2b—c=12

Also a-22b=3 (iv) (given)
(i) — (iii) > —a+ (22 -3)b=-3

(iv) + (v)
=b=0, a=3

naZ+b?+ab=9

)

2 2

Xy

—+==1 (a>bh)

a2 b2

Given 2a—-2b=10=a-b=5
c=53

c®=a’-b*=75

— (a—b)(a+h) =45
a+b=15

. a=10,b=5

2% 7x25

Length of LR=— 5
a 10

(M
f(x)=x2—3@-2)x* +3ax+7, f(0)=7

WV’\]‘(X)ZOM =1

©0.7)

X

>
1]
[EEN I,

0
= f'(x)=3x* —6(a—2)x+3a
f'@=0
=1-2a+4+a=0
=a=5
Then, f(X) =x2 —9x% +15X+7

(X -

X) ,

[10]




90.

Now, 1) =14_ 4
(x-1)°
X°—9x® +15x+7-14
(x-1)°
(x-D)%(x-7) _
(x-%

O=x=7

O +(2)?

(by+bp)° + (by + Kby )* =3(af + a3
22 77 )
3 3
Given, a? +a3 =§bf +§b22

al +af =

On comparing we get

kK®+1_2
3

—k=+l & %(k—1)=0:>k=1

—k?41=2

From both we get k =1

(oof*) ¢®)
e

2
S L N

PW Web/App - https://smart.link/7wwosivoicqd4

Library- https://smart.link/sdfez8ejd80if
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