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Sol.

SOLUTIONS

PHYSICS
D)
Centre of mass is a point which can lie within or outside the body.
D)
o.=ot+aot
60=0+a(5)
oa=12
9—l tz—l x 12 x(5)*=150rad
=Sar=g (5)’=150ra
©
(nm—m)
a= ————g¢g
nm+m
(n-1)
~(n+1) 8
a,=a,=a al T
nma4 —mas, (n—1)Xa a
4 T (nm+m)  (n+1)
(n_1)2 .
™ ()2
B)
2
k_2 =4 Kk oc V2 2| - 4 = 2 - 2
k1 A V4

©
[+1=1
z axes is perpendicular to plane of body.

B)

Potential at point P due to complete solid sphere
2
__GM I 3R2 —(Bj
2R® 2
2
_ oM [gre_R2 /)
2R3 4

~ GM [11R?)  116M
R4 ) B8R //

Potential at point P due to cavity part

So potential due to remaining part at point P
-11GM (—BGMJ _ -11GM+3GM _ -GM
8R | 8R /) 8R R




AP, (Pf, —Pi,) —mVsin60°—(mVsin60°)
e - = 25043 N —
Sol. F, At At 25103 250\/5 N towards left
8. (A)
Sol. mu=mv,+mv, ... @)
u=v,tv, L (1)
Vo —V
% —e . (ii)
) Vi 1-e
as solving have v, 1+e)
9. (A)
1
Sol. T=mg+ma, S= > at?
W =TxS8
10. (A)
Sol. In case of earth the gravitational field is zero at infinity as well as the the centre and the potential is minimum at the
centre .
11. ©
F 1. F?
Sol. F:lel’X1:K1’W1:EK1X1 :2_K1
F2
similarly W, = E since K >K, ,W <W,
12. B)
F 1 (F)e e
Sol. a=_—, S= 2 lm) W.=FS=F |5,
13. B)
A
m
(0] /}//’N
Sol.
@ --------- A
hinge
using energy conservation
L1
—==1I
mg S =3 o?
¢ 1 m/l
mg 5 =5y o’
39
/=1m 0= 7




14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

©

MR%m = (MR? + 2mR?)e
o oM

®~ M+2m

(A)

Onlyis (A), U is minimum for some value of r

D)

As the disc is in combined rotation and translation, each point has a tangential velocity and a linear velocity in the
forward direction.

(A)
Total Mechanicl energy = — (kinetic energy)
. TME=-E,

for escape, TME=0.
ie. If, E, is provided then TME. becomes Zero.
Hence . the minimum amount of energy that is added so that it escapes the earth's gravitational field is E, .

D)

For a disc rolling without slipping on a horizontal rough surface with uniform angular velocity, the acceleration of
lowest point of disc is directed vertically upwards and is not zero( Due to translation part of rolling, acceleration of
lowest point is zero. Due to rotational part of rolling, the tangential acceleration of lowest point is zero and
centripetal acceleration is non-zero and upwards). Hence statement 1 is false.

D)
U oc x? graph is parabola.

©

The acceleration due to gravity at a distance x (x <R) from centre of earth (of radius R) is
(X) — l . B — g
g gR i g > 2

19
K=5%10’N/m
Xx=5cm

1 1
W= glooxd = 55107 (5x 107

=6.25]
1 2
W, = 5 k(x,+x,)
1
=5 x5x 103 (5+1072+5 x 1072)?
=25]
Net work done = W, -~ W,

=25-6.25=18.75]
=18.75N-m

2
1 1 v 1
by energy conservation > mv?= > (2m) (EJ + 5 kx?

= X= 42mK




23. 9

2 I3
Sol.  1=MR™ 2{—MR2} _ T MR?
2 2 2

=>n+n,=7+2=9

24. 10
Sol. V., ,JgR
Vo _ %Ry
Ve g.Re
vV 109
Yo e _
v, . =V J10 v,
25. 4
1
Sol. KEl=EmV2
2
1 1(1 o2V 1
= — o= — | —mR — | =—mV?
KE =gl 2(2 J(RJ 4mv
KE rotation _ 1/4mV? 1
KE Total  3/4mv2 3 11374
26. 4
Sol. Tzocl‘3
TY _(n)
T,) \n
3
1 (10
8) | r
r=4 x 10* km
_ 2mr
Y
271:!’1 271:!'2
Vim Vo= T T
10*  4x10*
=2n 1 - 8 =gn x 10* km/hr
27. 1
Sol. W+ W,=AK
~AU+W,=-K
—U,—umgx=-K,
lK 2_;’_ _l 2
5 Kx?+pumgx= - mu
100 x2+2(0.1) (50) (10) x =50 x 4
x*+x-2=0

x=1m




28. 9

1
Sol. > mu’=mgh, u*=2gh (i)

3h
mg (?j +K.E. =mgh

_ mgh
KE.= 4
KE. mgh/4 1
PE. ~ 3mgh/4 ~ 3
—=2z2=32=9
29. 31
Sol. =
1 r
2vg=1lv,
3.6x107°
2X —————— =V,
100

v, =2x10"m/s
v =107 m/s
V=107 m/s

1 1 1 1x2
= -Gm;m, ;_I =5>< ) X (1079)?

20 o 2(1 1] 1 2 y
— X |~ X - = — X — X |
=3 r 2 %3

1 . 1

r 4

1

— =125

T

4

r—5 =80cm

30. 8

Sol. Mg—-T=Ma

a=2RQ
L3, R 3
=17 Mog 2R T M
3
Mlg (M1+ gMz)a
3x10
3 )




CHEMISTRY

31. (A)

Sol. Hess’s law

32. (B)

Sol. is always negative
33. (A)

Sol.  Hy(g)+1/20,(g) ==H,0(l)
AH=-68.3 kcal

34. (B
Sol. CaO(s)+H,0(I) Ca(OH),(s)

AH,q.. = 15.26kcal

H220(3)+%O2 (g) > CaO(s); AH,q.c =—151.80 kcal

(H-@-0)

CaO+H, +%O2 —Ca(OH),

Ca(s)+H, +0,(g) — Ca(OH),

AH, = AH, + AH, — AH,

=-15.26—-151.80—-68.37=-235.43

35. (B)
Sol. In weak aci d th e val ue of heat of neutralisation is lower than 13.7 In strong acid the value of heat of neutralisation
is higher than 13.7

36. (A)
Sol. HCN —— Weak acid

NaOH —— Strong base

HCN + NaOH —>NaCN + H,O

J/A H dissociatiol

H* + CN™ Na® + OH™

AH, =-13.1kJ/mol

= AHdiss + AHneut. = AHr
= AH, +(-57.1)=-13.3
= AH, =57.1-133
AH, =43.8kJ/mol
37. (©)

13
Sol.  CH,+7-0,->4C0,+ SH,0; AH=-2658

kJmol™!




38.

Sol.

39.

Sol.

40.

Sol.

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

(B)
T=27°C=300K
AH=AE+ Ang RT
15
CH/(O)+ > 0,(g) > 6CO,(g)+3H,0(g)
Ang= (6 +3)—(0+0.75)
Ang= 1.5
AH—-AE=1.5x3.3x300=3.74KkJ

(A)

H,0,(£) —H,0(0) +% 0,(2) oo (1)

AH=-23.5 kcal

H(g)+1/20,(g) >H,0(/)......... )
AH=-68.3 kcal /mol

Equation (2)-(1)

H,(g)+0,(g) >H,0,(/)
AH°=-68.3 +23.5 =—44.8 kcal /mol

(B)

5
Cyclopropane(g) + 5 O,(g) = 3CO,(g) +3H,0())

AH=-400kJ/mol

4000 K] 1 mol cyclopropane
2 x105kJ L 2 x 105
x105KJ .cooieinnn 4000 < 2%
=50 mol
weight of cyclopropane =2100g
=2.1kg
©
Quantity whose value depends only on the state of the system
(D)
Second law of thermodynamics
(B)
AU=q+w

=100—{1x1+%x1}barm3 (1 barm® =10°J =100kJ)
=_50KJ
©

AE=AC, (T,-T)
3000=20 (300—T,)

20T, =3000
T, = 150K
©

AH=AE+ Arlg RT

(B)

For spontaneous process, total entropy change is positive.

8



47.

48.

49.

Sol.

50.

51.

Sol.

52.

Sol.

53.

Sol.

54.

Sol.

55.

Sol.

56.

Sol.

(D)
(B)

(B)

CaCO,(s) — CaO(s) +CO,(g)
AH=176 kJ /mol

T=1240K

AH=AU+ An RT

176000= AU+ 1 x 8.314 x 1240
AU=176-10.2=165.69 kJ/mol

(A)

PI_E
c

e

Total work d\c/>ne=—2(16—4)—1 (32-106)
=-24—-16=-40barL

=—40001J

q=—w=4000J

150

w=nCv AT

=-3x1000=1 %20 x(T-300)
T=150K

500

L T

w=nC (T,-T)=-P_ xnR P, P
5 T, 350
:>5R(T2—350)=—2R [

2 T
- T, =450k
~.w=nC, (T,~T)=2xRx100=500R

-555
For 3 moles of C1, & H,
AU=-3x185=-555kJ

0
The process is at equilibrium

200
A

11
S Ht o X, > HX AH=-50

1 1
—50=5 ZH—H+5 2 X-X-2H-X
—12P +lP 2P
_2( ) 5 P-

3 P
== P-2P=——
2 2

P=100kJ
Bond energy of H, = 2P =200 kJ




57. 5
Sol. C
Byreaction (1) —reaction (2)

4AuBr +4HCl —> Au,Cl, +4HBr
AH=-28+36.8=8.8 kcal/mol
But AH=0.44 kcal

0.44

:>0c=g=0.05

% dissociation = 5%

58. 152

Sol. @ +3H,— O

A H=A H (cyclohexane) -A H(Benzene)
=—156-49

A H=3 x(-19) + Resonance energy

RE=-156-49+ (3 x119)=152kJ/mol

59. 4
Sol.  Cu'(g)+1(g) - Cul(g)
(1) AH=—446 kJ/mol
Cu(g) > Cu'(g) +e
(2) AH="745kJ/mol
I(g)+e =1
(3) AH=-295 kJ/mol
Cu(g) + I(g) > Cul(g)
Equation (1) +(2) +(3)
AH=—446+745-295=4k]

60. 10
Sol. The energy released from combustion of 1 mole CH, is called combustion energy of CH,. Here energy released from
4g=2.5 kcal Energyreleased from 16g=4 x 2.5=10 kcal

10



61. (O
Sol. Sum of roots = sec? o + cosec? o
=tan’® o +cot? o0 +2 > 4.
Product of roots = sec? o cosec? o
=(1+tan® o) (1+cot* a)
=tan? o +cot? o +2 > 4

So option (C) is correct.

62. (D)
Sol. -~ m>0
andD <0

16-4m (3m+1)<0
4-m(3m+1)<0
3m’+m-4>0

(3m+4)(m-1)>0 = M e(—w,_;jU(Loo)

Butm>0 s me (Loo)

Least integral value =2

63. (A)
4 1
Sol. 20c 2l=>oa+—<4
o +1 a

.-.a+l=3:>a2—3a+1:0
ol

Sum of roots = 3

64. (B)

2 2. 2 2 2
Sol. a’a’ta’-.. +a? -a?

(a,-a)(a +a,)+(a,+a)(a, +a)t.... (a,  -a,)a,  t+a,)

—dfa, ta,ta,ta, +.. +a,  +a, ]

2n

—d. 7[a1+a2n] Nowa, =a +(2n-1)d

a, —a, —d = _(azn_al)(a2n+al)'n:> n (alz azz)

(2n-1) 2n-1 m—1 n
65. ©
Sol. Let roots be o and 2 o, then

—(2a-3 2
30 = 2( ) 207 =—
a”—-5a+3 a”—5a+3

[ —(2a-3) 2_ 9
“la?-5a+3) a’-5a+3
:>5a2—33a+18=O:>a=6,%

66. (B)

Sol. Iffirst and last term of A.P. and H.P. are same then product of K" term beginning in A.P. and K" term from end in H.P.
is constant and equal to first term X last term
SO’ a7hZ4 + al4hl7

=ab+ab=2ab=2x2x25=100

11



67. ©
Sol. Here
(cos*® + o) - (sin*+ o)
=cos*Q -sin*@
= (cos*Q +sin’*Q )(cos? @ -sin? Q)
=cos’Q -sin’@
=(cos*0+ P)-(sin 9 +P)

difference of roots in both equation are same
2 2
(aI_BI) :(az_Bz)

2 2
(c, +B,)" — 4oy = (o +57) — 4o,
4b”-4b=4+ 12 where o, B, areroots of x*+2bx+b=0

4b>-4b=16 and «,,B, areroots ofx*+2x-3=0

b*-b-4=0
product of value of b is -4

68. (B)
Sol. We have

tan’—x —tan* x +tan® x —tan® x +....

tan’® x tan® x

- 1—(tan2 x) s’ x

=sin’ x
Ly= exp{(tan2 x —tan® x + tan® x — tan® x +....)loge 16}
=exp{(sin2 x)loge 16} = exp{loge (16Sinzx )}
=16sinzx
As y satisfies x3 —3x +2 = (), we get
y=lory=2.

sinzx sinzx
= 16 =1 or 16 =2
Since 0 <x < n/4,0<sinx<1/\/§
= 0<sin®x<1/2
= 16Si“zx =1 is not possible.
Thus’ 16sin2x — 2
= sinx=1/4

Thus, cos” X +cos® x = (1 —sin? x) +(1—sin2 x)2 =21/16.

69. (A)
2
Sol. (x+%j {3—(x+§j J=0
2
:>X+l=0 or (x+lj =+3
X X
=Xeb
e le —00, — 0
(.x+X (—o0, 2]u[2, )j

12



70.

Sol.

71.

Sol.

72.

Sol.

73.

Sol.

74.

Sol.

D)
B-2)0)2=(9+81)(-41+3)
8A3-502-122.+9=0
(A-1D@A*+31-9)=0

(A)
1050=1+1+1+........ +1 1050 times

1+ 1—l + 1—g + 1—é ot 17@
2 3 4 1050 X

URLITE U T 2018
23 1050

1 1
1+—+—+....... —

3 1050 X
WL T 1 =% 7!

3 1050
x=2018
©)

x> —(a+B)x+op=0
~o’+B% =a+B and o’p?=ap=0ap=0,1

=(a+B)’ —20B =a+B

:>(0c+[3)2 —(oc+[3)—2=0(0cl3=1)

=(a+B)=-1,2—2equation

D)
o(2+B)+B(a+2)=2(a+B)+20B

“'0, 3 are common roots

=X’ —(a+B)x+af isacommon factor

k(x2 —(a+5)+aﬁ)=3(2x3 —9x? +17x—12)—2(3x3 ~11x? +18x—8)

=-5x*+15x-20
=-5(x*-3x+4)

=a+p=3,ap=4

2(a+B)+2aB=14

D)

x2+3x +7=0 has complex roots,

-, ax*+bx + ¢ = 0 will have both roots common
=a:b:c=1:3:7

min.of (a+b+c)=1+3+7=11

max.of (a+b+c)=7+21+49=77

sum = 88

13



75.

Sol.

76.

Sol.

77.

Sol.

(A)

aabbbccecec
LetNos.are —> T T o T s sy

2°2°3°3°3°4°4°4°4
G<A

r 21.3 4 1/9
a’b’c } _18

2234 T 9

1/9
a’b’c? a’b’c?
7y 2wy
a’b’ct <2" .3’
Identifya, b, & ¢

B)
Casel:a’+a-2 = 0 =>a = -2,1

a’+a-2<0
and
(a+2)’+4(a*+a-2)<0

2
.'.ae(—Z,l) and @ e[—2,§j

= integral solutionarea=0, -1
= a=0,-1
Case-1l:a’+a-2=0= a=-2,1

fora=-2,0<1V xeR

fora=1,3x<1
= integral solutiona = -2
Finally,sum=(-1)+ 0+ (-2)=-3

©
*atb+c=3b=312 b=1/2

1 1
vasy -d&c= ) +d

1 1 1

——d)*  —, (=+d) arei
Now(2 ) " 2 (2 ) are in GP

1
. (using =ac) = Z
1 \2-2

1 1
a=——d=————

2 2 2 22

=d2—%:d=1/ﬁ

14



78.

Sol.

79.

Sol.

80.

Sol.

81.

Sol.

B)

f{0).f(3)<0
=(21)(9-31-3+21)<0
=i(A=6)>0

=\ e(—oo,())u(6,oo)

Check: A=0 = x*>-x=0= x=0,1

. Ans. Xe(—oo,()]u(6,oo)

D)
y=4a,a,a, a+5d=2

y=2a.(a+3d) a=2-5d
y=2(2-5d)(2-5d+3d)

| N

0 1
3+l
25—-ymn
2
y=2(5d-2)(2d-2) d]=§ d, =1
g+l
Y iny at d = d, +d, :5_21
2 2 10

(A)
a-3d,a-d,a+d, a+ 3dbeangles of quad.
2d=10°(given) d =5°
a-15° a-5°a+5°a+15° areangles

.. sum=4a=360°
a=90° = 90-15,90-5,90+5,90+ 15
75°, 85°,95°,105°

2
o, areroots of x2- 6x+4=0

hence a,3 will satisfy

equation x?-6x +4=0

o’ —6a+4=0

a"? =60 +40" =0 e (1)
B2 6B +4B" =0 .. (1
from (1) and (2)

A —6A_ +4A =0

[Aso +4A48J+£A50 6A49J —6-4=2
A49 A48

15



82. 3
Sol. a,b,carein GP.

b? =ac

log,a+log,b+log,c=06

abc = 6°
b’ =6°
b=6>=36

ac=36x36=2%x3* b-a=N?
36-a= N?

a is factor of 2434
a =27 is possible value
36-27=9= 32

= a=27, b=36, c=48
atb+c=111.

83. 900
Sol. 3(a,ta,)=225
a+a,=75
Now, (a, +a,+...... a,)is
[a,+a,]=>12x75=900

84. 3

Sol. For the equation
x*-(a’-5a+6)x?-(a’-3a+2)=0
to have real root only the equation
t?-(a?-5a+6)t-(a>-3a+2)=0
must have both roots greater then or equal to zero
(a’-5a+6)*+4(a*>-3a+2) >0
a’-5a+6

2(1)

(a-2)@a-3)>0
ae (—00,2] ) [3,00)
€))

>0=a’-5a+6>0

~(@?-3a+2)>0
—(a%2-3a+2)>0
—(a-1(@-2)=0

ae[12]
From 2 & 3, we have integral value of a equal to 1 and 2 which also satisfy condition 1.
a=1,2
8s5. 34
Sol. since o, beroots of x*-3x+a=0
L a+pB=3,0p=a

since v,0 beroots of x2- 12x +b=0

SLoy+06=12,y8=Db

16



86.

Sol.

87.

Sol.

oY

“37%

N aBz— v
(a+B)” (y+9)
a_ b

9 144

16a=b

Let r be the common ratio of ,f,v,0
then B =ar,y = ar’ and § = ar’
~.atand P beroots of equation x*-3x+a=0

.'.oc+[3=ot(1+r)=3 ....... (1)

.y and § be roots of equation x>- 12x +b=0

sy+d=ar’ (1+r):12 ....... (i)

yéiz(arz)(ar‘%):b:azr5 =b....>iv)
from (iii) = (i)

P=d4=—>r=2
then from (i), a=1==>a=2

b=2°=32
at+tb=32+2=34

9

x*-3x+1=0
oa+B+y+8=0
o' =3a-1

1

=o' =3-—
a

1
LBy 4 =12- 2

| 0P

i oByd
12-3=9
3

Given log 2, log,(2*- 5), log, [ 2% _%j arein A.P.

= 2log, (ZX —5) =log, 2+log, [2* —%j

(2v-5) = 2[2* —9

Put 2x=tand gett?>- 12t +32=0
(t-8)(t-4)=0==>t=8,4
2*=8or2*=4

x=3 x#2 ..2"-5<0forx=2

17



88.

Sol.

89.

Sol.

90.

Sol.

AM. > GM.
1

1 1 1
+—+—+—+—+1+a%+a"

a® a* a® a® &

>
8
— i5+i4+%+1+38+a1023(1)1/8
a> a’ a

. 3,410
= minimum value of a—5+a—4+—3+1+a +a

0
5.T,=8.T,

= 5(a+(4d)]=8(a+7d)

=3a=-36d —=a+12d=0
:>T13 =0

20
d,=4,d,=35, first common term =21
A.P. of common terms is
21+41+61+.......
Let no. of common term is 'n’'
then T =417=a+(n-1)d
417=21+(n-1)20
222

20 1=n
n=19.8+1
n=208¢ N

so number of common terms = 20

a

1 1
a’ a® a
=8, ata=1

18



