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PART (A) : PHYSICS

—ox &
m(4L—x)+5m(—x)=0

= 4mL =6mx :x:%

(€
Density = p
Mass of square = M = p(16R2)
= p= M
16R?
. 2 Mn
Mass of each disc = pnR“ = (—j
16
M(4R)°  (Mz R? Mn 2
L= -4 —+——|R~2
6 (16 2 16 ( J_)
2 2
=§MR2—4 MnR Jrl\/InR
3 32 8
_8MR® 20MnR’
3 32
=MR2[§—ERJ
3 16
(A) A A
Angle between | and R
.. 1.3
coso=1 R _4 4__1_ g 13
IR 1 2

= Angle of incidence =30°
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(B)

Vet = 100+ 64128
=6m/s

Spel =6x40=240m

(BC)

)\ 2
lK % :lmv2
2 2 2

- v:\/%(%} ..... 1)

When m' is dropped

K (3¢
—| == A V2 2
m mizj (m+m) (2)
1. -1 2
Also ZK(“==(m+m')V
2 2
K
V= ‘oL 3
m+m’ ()

Substitute in (2)

m E(%j:(m+m')/ K -(
m\ 2 m-+m

= %Km:(m+m')K

= 5K—m:m'K
4
,  bm
= m=—
4
(BC)

' _1(4)+2(0) 4
one142 3
1(—g)+2(—

(AB)
(16)
T=pumgR
_T_-MmgR _-Sug
I 2. 02 2R
5
O =0y +ot
0=wmg+at
— tz(—ﬂ)ojz(ﬂ)osz
a SHg
. 40x2x1 165
5x0.1x10
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10.

11.

12.

(25)

T m= _71 (-ve since length of image < length of object)

-1 -v —-u
—(_i) _-_ v V=—
u=(-u); = m 7 ) = 2
1 1 1 5 1
—— = === . 1
" 4 f @

If object is moved by 5 cm

U=—u-5 m=_ Vv __-
- 2 ~(u-5) 2
V:_(u—5)
2
2 1 1 -3 -1
5w s r (2)
From (1) and (2)
(1) u=5f
(2) 3f=u-5

= 3f =5f-5 = 5=2f =f =2.5=25mm

Tp =2Tg

T €0s37°+Tg €c0s37° =mg
5mg
12

= 3TBxg=mg =>Tg=

Smg
=>Tp=——
AT 6
T, SIN37°=Tgzsin37°+ma
3 3
= 2Tgx=——Tgx=—=ma
"5 B's

smg 3 _

12 5

ma

—a=9
4

(2)

Solve by similar triangle

()

Let for bouncing of the block A, the elongation in the spring is X; .

kx; >mag or kx; >100
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“ Ximin = 3

For X, min » the velocity of block B will be zero.

According to conservation principle of mechanical energy,
Ui + Ki = Uf + Kf

1,21 > 1.2
Ekxo 5 MVomin = mg(xo +X1min)+§kxlmin

Here, xq = m9
k
By putting the value,
VA o —ﬁm/s
0O min \/E
. n=5
13. (5)
F 79
A B
v v v v
T|:| ?""'J T'I I!

Let T, = tension in the string passing over A
T = tension in the string passing over B
2Ty =F and 2T =T,
= T= F
4
When F =600 N
As T <Mgand T > mg, M will remain stationary on the floor,

Whereas m will move.

Acceleration of m,

a4 T-mg :150—100 _5 m/sg
m 10

14.  (84)
15. (3.6)
Solution for Que. No. 14 & 15
Let east be our x directions and north be y direction

Website: wwwe.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

14.

MN

Va
Vg
45°
Al  B80km B E(X)

VA =16+/2 cos 45°1 +16+/2 5in 45°]
= (161 +16j)kmh !

Vg =4jkmh™
Velocity of A as observed by B is
Vag =Va—Vp

=161 +12j
Vag = V162 +122 =20 kmh™
Direction of V,g makes an angle 6 with East where

tane:(éj
4

= 0=37°

An observer in ship B finds that A is moving at 20 kmh™ in a direction of 37°N of east

(V‘)N Ve

-
0 Y
A 80 km B EX
BM is perpendicular to the line representing V,g BM is smallest separation between the two ships.

BM =80sine=80x§=48 km

When ship A is at P (in RF of B) such that BP = 60 km the two ships start communicating and that
stop communicating as soon as A cross point Q such that BQ = 60 km.

PM =+/602 —48? =36 km

Similarly, MQ =36 km

AM :806036:80><g:64 km

AP:806089—36:80xg—36=64—36:28 km

Time after which both can start communicating is the time when A reaches P (in RF of B)
28

=" §><60 =min :(28x3)min =84 min
20 20
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16. (1)
%xlOOx(O.l)z x2= %mvz

~1=tmy?
2

= ZI.:1><2V2
2
= v=1m/s

17. (6)
umgx =1

u(20)x0.3=1

MZE

PART (B) : CHEMISTRY
18. (D)

B 1:631:- 430 3.° }
Cootoy 4s® 246
B) Ti* o ysfad!
Cet —ys 3dS cdh poramagrabic
ot o g0 34!

Unpo re gl e~ 9grealtes
I 1Fe3t

) m(j _75,35‘?" n+L+m = 3+0t0 =3

D) cl - (1s¥) (25°2p%) ( 3s™3p%)

T Zegy = AX|+ CX0BS + Ex035

o = 2468 21 = 10°9
Zoy = 17-100a = 6
19. (A
1 (00H
of A
{ooH

R—C ¥, i’#ﬁie?{«%bf@hﬂ(l) [?rﬁ){)ctmc-—_-‘,l_/g-—ﬂ\.{@xf aud
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22.

23.

24,

25.

(ABC)

-_:_:l HDC‘-‘:’-EF P[ﬁ?“ﬂ 15 A :f

=y 7T bond 1S farzmeet %7
over lap 5} By cmbired

> 75 bond pehvesn CE1v is dve fo overleh 947
ok fodA
5 7 ~backbond ot -
h’j F’z . d,xz,

JT bonck befween G55

(ABC)

(AC)

‘&gvﬂ'fo al- 3sp = 3500 _ 10D T/ K-mile
35D

As PT 88,1

2 A

w A _.F:f..
2 U 0 o 2 W=
15 [ 7 =T - _
4 & 28 T2k 2b, 2p, Cﬂ =
o 0o ottt 5 2 1
2 R O X 7, n, =aA ol +1
! - A S A zb‘z ) "EPA AP?,/ ﬁ;g{ - ﬂ'gb
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N ULy ) % Z-p? S Lbey
- o e - L -
F:& G-Eﬁ fﬁ:f < rzs s azs r Uz—bzf,fre_pﬁ Fﬂ_lb;l’ ;‘1‘_2_:;"— -l"lz_P? C-H-.D)
— [N n L r 2 7 Ayl
f?z l'j-ﬁ G’;S P F&jrazg‘ /ﬁpz, ﬂ_‘p_p-‘ = H-L,D}‘j ﬂ_:"b =71 Cﬂ':.!!_)
—_ 2 P e . = = / —_
Bz 0¢ {g;_,_’“ , 05 % f‘-_zp&=ﬁzb} (h= 1D
26.  (46)
Ut
Pay 2+
h Az 4+ e~ 17 E®,
AT e
+eT = AT _8n @

AT — S A" 3 IS ot + 8+ 232

= Y46 ».
27. (3
28. (6)
Br
/—\“/1\5,(”
o

- o
| — (hloyopant ~17 On - 3—0On

I}j PLF

1._,_"51’\.1:-’\0 —-

i

s
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29.

30.

31.

32.

33.

34.

(11o0r12)
) QI T > S A

:-} ﬂ - &
bhoten of ZN'[ hrjlz;:k Qn{?af% o

fﬁ’“@ﬁﬁf';’nh'ﬁn foorm S g by - 1
“ -3l

> ) 63 H will  compespord fp 3=212 of ;2%

(30)
Bz, (£ - hp(e) = 28rcl.
2
I ! ©
e |7 e

(4)
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35.

36.

37.

PART (C) : MATHEMATICS

(B)
For ClP(h):g, for C2P(h):% , given roots of the equation x? —ax+B=0 equal real roots
= o’ =4B
/////*\\\\\\
a=2and =1 a=p=0
So required probability =(§jz : 201%-§+[%j2 (%)2 =;—i+%=§
(©)

(xz +i2)+2a(x+lj+1:0
X X
2
= (x+1) +2a(x+1j—1=0
X X

= t?4+2at-1=0
Where t=x+(1/x). Now,

(X—i—lJZZ or (x+ljs—2
X X

t>2ort<-2
Now, Eq. (1) will have at least two positive roots, when at least one root of Eq. (2) will be greater
then 2. From Eq. (2),

D=4a® ~4(-1)=4(1+a’) >0,V x R e (3)
Let the roots of Eq. (2) be a, . If o, <2, then

-B
= f(2)>0and —<2
(2) ™
- MA&&ZOmd—%<2
3
= az—zand a>-2

= a3
4

Therefore, at least one root will be greater than 2. Then,
3

a<—— e (4

2 “4)

Combining (3) and (4), we get

Hence, at least one root will be positive if a e |:—oo, —Gﬂ .

(D)

1440 = 2°.32 5!

No. of divisors =(5+1).(2+1).(1+1)=36
Product of divisors = 1.2.3.480.720.1440

Here all the 36 divisors are written in the increasing order. They can be clubbed into 18 pairs, as
shown below.
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38.

39.

40.

41.

42.

43.

44,

45.

(1.1440). (2.720).(3.480) ........ etc.
~. Product of divisors = (1440)!8 = 2% 3% 5'8 _ (23 3)%0 35 5'8 _ 2430 3P

Which is divisible by 24*
.. maximum value of x = 30

(€)

Total number of 6 digit natural number formed (zero can be in 1% place) having exactly three odd
digit and three even digit equal to 6C356

Total number of 5 digit natural number formed (zero can be in first place) having exactly 3 odd digit
and 2 even digit equals to >C55°

Total number of 6 digit natural number (zero cannot be in 1% place) having exactly three odd digit
and three odd digit and three even digits equals to

®C,5° - °C35° =(100-10)5° = 281250

(ACD)
(ACD)
(BCD)

(12)
Use DZO,—6<;—:<1 and f(—6)>0,f(1)>0

(2
General term is
r+2

r(r+1)2™
_ 1 3 1
r-2" (r+1).2™

(21)
There are 5 |= 780 total pairings of teams, and thus 2" possible outcomes. In order for no two

teams to win the same number of games, they must each win a different number of games. Since the
minimum and maximum possible number of games won are 0 and 39 respectively, and there are 40
teams in total, each team corresponds uniquely with some k, with 0 <k <39, where k represents the
number of games the team won. With this in mind, we see that there are a total of 40! Outcomes in
which no two teams win the same number of games. Further, note that these are all the valid
combinations, as the team with 1 win must beat the team with 0 wins, the team with 2 wins must beat
the teams with 1 and 0 wins, and so on; thus, this uniquely defines a combination.

|
The desired probability is this 40

780
4)
—cos4x 1
2 2
cos4x =-1
4X =T, 31T
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46.

47.

48.

49.

50.

51.

T 31
XZ—,—
4 4
2 solutions.
(720)
4x(5C2x4C2x3C2)

(216)

. 41
1=
Toys in group 112—>1!1!2!2!><3. 36

Marbles O O & @ =%C,=6
= Total ways = 36 x 6 = 216

)
1117 1 1 1 1
—| =t =t —+—F+— . 0
3{5 9 14 20 27 }
2{ 1 1 1 1 1 } 13
=— + + + +— w0 |=—
3| 2x5 3x6 4x7 5x8 6x9 54
2
iUnJrl_Unfl:i 1 _ 1
nzzun—l_Un+1 n:2Un—l Un+1

Ul U2

(93)
Number of functions =3° —[301 +3c, (25 - 2)}

(53)
D(6) = dearrangement of 6 objects = 265
Required number of functions = % = % =53
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