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[PHYSICS]

Potential difference across C and D is 100 V.
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Hence, I, = %=]A, Vic=120-100=20V

20
And1='E =2A.Hence,,=2-1=1A

R = 100/1, = 100 Q
o, Ay _103]-4D)

=53j-4i
A 5 (3j—4i)

|Fl=5{3*+4> =25N

Current through 1 Q resistance wili be 2 A in the upward
direction.
Ve-2%x4+3-2Xx2+42x1=VyorV5-Vy=7V

Let the speeds of balls of mass m and 2m after collision be v, and 12}
as shown in the figure. Applying conservation of momentum

mv, +2mv, = mu and —v, + v, = %
Solving we get v; =0 and v, = %

Hence, the ball of mass m comes to rest and ball of mass 2m moves
with speed.
. 2nr 4nr

w2 u
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S. Evidently, when the block B descends'by a distance ‘I’. The pulley

P, descends by a distance g, and consequently, the block A ascends
by a distance —4 Also, if ‘v’ be the speed of block A, (up), 2v, would
2

be the speed of block ‘B’ (down).
Net loss in P.E. of the system = Loss in P.E of block B. — gain in
P.E. of block A

4
mg-{=2mv2 =y =5
2 5

Total gain in K.E. = _;.mvz +lm(2v)2 = %mvz

Now, law of conservation of energy demands
Loss in P.E. = Gain in K.E.

74
mg£=—5—mv2:>v2=g—
2 2 5
v= 8
5
6 dx
e ok |
— x —|
L
?A—xzdxx i
0 . 4 0
xcm= LK = 3 L:_L
led.r x_
0 3,

7. The mass move under the influence of gravitational pull which acts along the vertical. Thus CM changes along
vertical while it remains unchanged in the horizontal direction.

8. Initial velocity of the particle is v, = 20 m/s
Final velocity of the particle is v; =0
From work energy theorem
Wit = AKE. = K~ K;

1 1
=omv=v)= ~(2)(0-400)=-4007

9.
10.
11.
12.
13.
14. [C] Conservingangular momentum about point P
ML®? ML o 2. VG
12 0= 3 (’Oli 1= 4 ’ - 'B 4
3 3 1
T,==T,—+N=
15. [C] |4 5~ 25 5
T, T,
N+T,=Mg +N
T,+T,=N+Mg ,
T._6 ¥
T, 5
Mg
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16. . Given I, =13
I, x3R=I3R'=1,R’ R 3R
So, R'=3R
I, I,
L
17. The current in CO,0E, DO and OF will be same. So, these
branches will not touch each other at O.

=
<E=p-

D F
R 2R/3 R

18. No current will pass through C 1 and C,

Req =10Q
I=1A
Vi-Ve =1x6=6V
Ve =V, —6=4V
Ve Vi =voltage difference across
C, =4V.

Iz s the speed of light in free space. Hence, dimension is that of

19.
speed, ie.. LT
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20.  Distance travelled in nth second,
=

Sp = U+ al|n—z

Sp = U+ d \ 3
Distance travelled in 2nd second,

s> =0+ a(z——lj

2 \“72
Distance travelled in 5th second,

S5=0+a(5—%)

Dividing eqn. (ii) by egn. (i), ss = 24 m

21.
v =4V§ +2gy
and v sin 6 = v, (as given in question)
. sinf=——20
V5 +2gy
. tanf = —0
J2gy
dy _ Vo
dx /2gy
_ (3gvex)*®
= —Zg
.a+tb+c=8
22. Time to cross, t = L
vVCcos0
uL
sout=d+Ltan6 =
vCcoso
uL
V=
dcosO+Lsind
V= L =4 m/s

R

L(1)

-..(i1)

23. If they meet a height h after time T of the projection of the second.

Then, h = u(T) - %g(T)z = v(T—t)—%g(T—t)z

2

T 5t° + 3t

10t-2
For minimum T, ﬂ=0

dt
50t° - 20t -6 =0
~t=06=2
g
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24.  For car + trailer system

Pmax = (3mg sin 6 + 3kmv?)v
For car only
Pmax = (Mg sin 6 + 4kmv?)2v
~. (3mg sin 8 + 3kmv®)v = (mg sin 6 + 4kmv?)2v
K = gsu;e
Sv
For down the incline kmvZ =mgsin 6

" vt2 = 5v?

25. At the starting (with respect to COM frame)

Vo
242
Vo Vo
242 ¢ 242

Vo_
242

At the instant of maximum elongation (with
respect to the COM frame)

Conservation of angular momentum with respect to centre of mass (COM) frame

ZmV—0£ =2mv/

2422

v=—0
42

From conservation of energy with respect to centre of mass frame

2 2 2
zgm[%+v_g}_21mv_o=

2
" Ugpring = MV5 [l iJ _TMV0 3 Joule

[CHEMISTRY]

26. [c]suppose the formula of hydrocarbonis C H, .

4

CH,+ (XX)02—> Xco, + %Hzo

1 vol

20ml 20 (x+ %) ml

From question vol . of co, formed = 60 mi
20x=60 - x=3
vol ofo, used =100 ml

20 (x+ %)=1oo L y=8

Hence hydrocarbon is C,H,
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. [c] neq. of KMNO, = neq of H,C,O,

27

28.
29.
30.
31

32

33.

34.
35.

36.

37.

38.

39.

40

41

vx0.1x5 B 40x0.2x2
1000 1000
v=32ml
[d] fact
[c] fact
6 e~ in valence shell of boron

Excess NH.
B,H,+NH, —————i— B H_2NH,

low temperature

or [H,B(NH,),]* [BH,]" (ionic compound).

Cr,03 +14H" + 6¢” — 2Cr** +7H,0

(Sn** »>Sn* +2¢7) 3

Cr,05” +14H" +38n* —38n*" +2Cr** + 7H,0

It is clear from this equation that 3 moles of Sn?* reduce one mole of

1
CrOZ, hence 1 mol of Sn?* will reduce 3 moles of CrO%~,

(@ KClO, —> K Cl+30,
) Tt 1

+1 +5 2 +1 -1 0
Cl is reduced and O is oxidised.

(b) (NH,), Cr,0, —> N,+Cr,0,
) T

-3 +6 0 +3

N is oxidised and Cr is reduced.

Scattering of light; reason for blue colour for sky.

LiHCO, is unstable and exists only in solution.

NaCl to CsCl as the lattice energies decrease.

metal hydroxide decreases.

MgO is basic whereas all other three oxides are
amphoteric in nature.

(r,)Li  0.529x2?/3 8

(r)He" 0529x32/2 27
. .[b] Fact
CaCo,
. [b] CaCl, + NaCl —
CaOo

xg (10-x),

. gmeg. of cao = gmeq. of CaCl,
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162 x
56 111

. massof CaCl,=3.21¢

or % by mass =32.1 %
42. [a] each possesses 14 e —5 with board order 3.
43. [a] NH, + BF, > H.N — BF,

sp® sp? sp? sp?
44. [c] O, hasone unpaired e
45. (a) Work done = Area enclosed by triangle

ABC =%AC><BC=%><(3V ~V)x(3P-P)=2PV

2,
46, A=

n

2x3.14x0.529x107"° xn?
n
1.67%x10° =2x3.14x0.529x 107" xn
.n=5

;\_z

47. 2Cr(OH), +10; +40H ——2CrO; +I" +5H,0

x=2,y=1,z=4
SLX+Yy+z=24+1+4=7

48. (tuz )1 _ [E]M n—1=1
(t1/2 )2 I:)1
m(@) n=2
5 (100
2=2""

49. Boron Nitride, Boric acid, Beryllium hydride, Graphite.

50. 200x1
400

200x0.1

[HCOOH]=C, = ===~ =0.05
400

[CH,COOH] =C, = 0.5

H']=K.C,+K,.C,

\/(10*5 x0.5)+(10°° x0.05)

-3

1
pH =-log 10° =3
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51. y—eY+x=0

52.

53.

54.

55.

56.

Differentiating w.r.t. to y

xe¥ =1 =x=1,y=0
Point is (1, 0)

6561-r /1"
T, = 6561Cr(7) 3 [11’)

Here r should be a multiple of 9
r=0,9,18.......... 6561
Number of terms = 730

Common chord of given circle
6x+4y+(p+q)=0

This is diameter of x> + ) - 2x+ 8y —g=0

centre (1, 4)
6-16+(p+¢9)=0 = p+g=10

2*(Det. 4y _ 2°(-1)°

Det. B 2
=-2

Det.(24°B™) =

Hint: for continuity atx =0

Lim f(0+h) =Lim f(0-h) = f(0)
I;irgle"’+a=—3 = a=-4
For the value of a, fis diffatx=0

fi, ™
oo o THo 7

0 1 o 1

»
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57.  f(x)=log, (Inx)

lnx[i.l}iln(lnx)

Inx x) x

(Inx)’

= )=

1o

= fo=t—=1
1 e

58. 5

(3,0

Let the point P be (3£, 6¢)
and PS=3+3£=4

(1, 24/3) and (1, -23)

59. 1907 5

x
x =1 Satisfies

. 2 numbers
=2 Satisfies

AnsP=£
100

= 3 does not satisfy
=47 does not satisfy
=48 Satisfies

. 53 numbers
=100 Satisfies

60. At(-1,4)

By X n=
2 (-1,4)

12 5 )

*750

3x—4y+12<0 and 12x-5y+7<0

3x—4y+12

>0 at(-1,4)
12x-5y+12
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So we have to take the bisector with + sign
3x—4y+12 12x-5y+7

5 13
21x+27y-121=0

61.

A
Given Expression

=sin™ cot{sin‘1 ,/2 ~4‘/§ +cos™’ (iz_s—) + cos(%}}
=sin™ cot{sin‘1 ,/2 :B +c0s™" ,’——2 “4‘/5 }

=sin™' {cotg—} =sin'0=0

62.

B

e -1

e* 1
-(y+1)
(y-1)

=-1<y<1

Let y=

=>e¥ =

>0

63.

3sinP +4cosQ =6
4sinQ+3cosP=1 ... (2
From(1) and (2)P is obtuse.
(3sinP +4cosQ)’ +(4sinQ+3cosP)’ =37
= 9+16 +24(sinPcosQ + cosPsinQ) = 37
= 24sin(P+Q) =12

= P+Q=5—1t
6

= R=

oA

64.

Here
R={(13),(15).(2.3). (2.5). (3 5). (4.5)}
R ={(3.1). (5.1). (3.2). (5.2). (5.3). (5. 4)}

Hence
RoR"={(33),(3,5).(53). (5 5)}
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65.

C
We have
4cot20 = cot?6 —tan?0
4 4
= = —tan?0
tan20 tan?0
Put tan20 = ﬂ
1-tan%0
4(1—tan2 6) 1_tan“ e
2tan6  tan?0

= (1—tan2 6)[2tane—(1+tan2 9)] =0
= (1 -tan’6) (tan? e—ztane+1) =0
=  (1-tan’6)(tano-1)’ =0

= tan6 =1, -1 9=n1ri;
66.
C
We have
k+ﬂ+k—a=8
= 2|x|+2|y|]=8 or x| +|y| = 4
67.
B
Since x* -3x +2 is one of the factors of the expression
x* —px? +q, therefore, on dividing the expression by factor, remainder =0 i.e., on dividing
x* —px? +q by x* -3x+2, the remainder
(15-3p)x+(2p+q-14)=0
On comparing both sides, we get
15-3p=0 or p 5
and 2p+q-14=0 or q 4
68.

c
det (B"AB) = det(B"‘)det AdetB

=det(B“) xdetBxdetA = det (B"B) x detA
=det(l)xdetA =1xdetA =detA.
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69.

70.

D
a’+2a 2a+1 1
A=|2a+1 a+2 1
3 3 1
a’+2a-3 2a-2 0
=| 2a-2 a-1 0
3 3 1
(Applying R, > R;, and R, >R, -R;)
a’+2a-3 2a-2
2a-2 a-1
(Expanding along C,)

2la+3 2
(a-1) 5 1.

=(a-1).(a+3-4)=(a-1)
Clearly, A>0ifa>1:A=0ifa=1and A<0Qif a<1

Given

P(A)=0.5,P(B)=0.3and P(C)=0.2
P(A)+P(B)+P(C) =1

So the events A, B, C are exhaustive.

If P(E) = Probability of introducing a new product, then as given

P(E/A)=0.7,P(E/B)=0.6 and P(E/C) = 0.5

E E E
P(E)=P(A)P|= |+P(B)P|= |+P(C)P| =
®)=P(®)7(£)+P@)2(E)+Pe)#(E)

=0.5x0.7+0.3x0.6+0.2x0.5
=0.35+0.18+0.10=0.63
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71.

72.

73.

74.

75.

Cc
Required limit

243 (3* -1)-9* (3% -1)+(3* -1)

=lim :
x-0 X

A A

- im (3 _1){(243);; (27) -9* +1}

S (3 -1)(9* -1)(27 -1)
x>0 X X X
=log3. log9 . log27

=log3 .2 log3 .3log3
=6(log3)’ = k(log3)’
k =6

Forleast area A =0

4
So; Amin = 2((12-(x% -4)|d _ 256
o 0;( (% -4 x =2

Let f dt 3X+2
5[ +’[2

f(0)=2,f(1)= negatlve

So; f(x) has one root in [0, 1]

sin? @ + cosec?6 = (sin + cosech)? — 2sin § cosecd

=(2)%-2=4-2=2 since(sin @ + cosech) = 2.

Since sin190° = —sin 10°, sin 200° = —sin 20°,
sin 210° = —sin 30°, sin 360° = sin 180° = 0 etc.
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