DACE

IIT-MEDICAL AITS — 4 : Physics (Paper - 1)
PART (A) : PHYSICS
SOLUTION
1. (20.00)
Time taken by pulse to reach from P to Q( 0)= E’ where F, =3
NOW,V:\/I _ dx _ [R-kt
m dt m
L ty 5
~ fdx j (F,—kt)"“dt
0
2
L= F3/2
3ky/m °
.k_i\/F_?_ 2 [3x3x3_ 2x3 _
7 3LVm 3x1\3x10? 3x0.1
2. (336.00)
s
2 i ]

10cm

nx2°xy=mx4*x10
y=40cm=A/2
=80cm
0.8x420=336m/s

3. (1716.00)
1
5

Sl

2
14>{n><(\/1§J —lsz78
1 AT 4 K2 ZAT:80X1X78+

dt L L 0.5 0.5

dQ kA, - kA
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=156[80+7(n—2)]=l56{80+7(22;14ﬂ=156x88

Am = 12088760 _ )1 156,102kg
80x 4200
=17160gm
4. (50.00)
NZ
T T
N,=—=+m —=ma ... 11
= 9 NA (i1)
T T
—=N mg——=ma ... i
N g NA (1)
T mg _ (107)(10)
mg:—+—:>mg=T\/§ T=—= =—N
NFRNG, V2 2 2
.'.100T2=100(% =50
5. (96.00)
Po
4
V=—nmur’ 1
3" (1)
Q
=—— 2
4mr? @
2 4s
+p—pPy=— e 3
2, P—Pq " (3)
p-p,=0 . 4)
1 Q 4s

26, 161" 1
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1 nnsgr4s 4 = 4s
280 16m%r '3
n =96
6. (1250.00)

Induced EMF = % Bowl?

Atany time t
2
L9 g = Bl
dt

Solving for i, we get

i— B%F:Z[l_em/l_:l

Torque about the hinge P is

¢ 1. BI? Bol® ) Bool )
Tz!l(dX)B.X:EIB|2 > R eR"L] [1 R"L]

Max. value occur at t = o and half of this is equal to
2
i, = Bol when 1—e ®t =1
4R 2

B2wl*

*. Torque at this instant = =1.25

7. (40.00)
Let us denote the elastic constant(spring constant) of the rope by k and its unstretched length (. The

maximum length of the rope is ¢, —h—h, =23m, whilst in equilibrium it is ¢, =(23-8)m=15m.

Initially, and at the jumper’s lowest position, the kinetic energy is zero. If we ignore the mass of the
rope and assume that the jumper’s centre of mass is half-way up his body, we can use conservation
of energy to write.

mgh :%k(ﬁl—fo)z
In addition, in equilibrium,
mg=k((,—(,)
Dividing the two equations by each other we obtain a quadratic equation for £.
(o +2(h=0,) 0, +((;—2nt,) =5 +40,-221=0
Which gives (, =13m

When the falling jumper attains his highest speed, his acceleration must be zero, and so this must
occur at the same level as the final equilibrium position (¢ =(,)

Again applying the law of conservation of energy,

%mv2+%k(£2—ﬁo)z —mg (¢, +h,)
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Where the ratio m/ k is the same as that obtained from the equilibrium condition, namely,

m_ (,-(,

kg

Substituting this into the energy equation, shows that the maximum speed of the jumper is
v=18ms™ ~65kmh™. It is easy to see that his maximum acceleration occurs at the lowest point of

the jump. Since the largest extension of the rope(10m) is five that at the equilibrium position (2m),
the greatest tension in the rope is 5mg. So the highest net force exerted on the jumper is 4mg, and

his maximum acceleration is 4g.

8. (40.00)
Both block moves downward with acceleration g (:10 m /sz)by using string constraint pulley p will

move upward with acceleration 40m/s?.

9, (A, B, D)
AUcycle = O
Qret = Wiet

—40-130+400 =W, +W,, + W,
230=0+(-80J)+W,,
W, =310J

Work output

Thermal efficiency = -
Heat input

_ 230 100=11.5x5=575
400

10. (A,B,D)
When S is open:

18V 18V 18V

303 Cl3uF
L6 T I
63 6F
< CZ'I' H
O O O

C, &C, are in series

o = IS 2uF
C,+C,
Charge (Q) =18x2=36uC

When S is closed
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18V 18V 18V

30 “123uF
18V 3
Q2
> o g
O O O
At steady state:

18V 18V 18V

18V j._,@

V, =2x3=6V

V, =2x6=12V

Q,=C,V, =18uC # 36uC

Q, =C,V, =72uC # 36uC

.. Charges on both C, & C, has changed.

11. (A C,D)

_ g (ixa
Magnetic field is given by B = 0( )

12. (A, B,D)
Perimeter is decreasing at a rate of 2v

i(21rr) =2Vv= ar Y
dt dt

TC
.'.r:(ro—xtj
T

d=Barl =g ar

_—dd" _B2nry
dt dt

fe= 28n£r0 —Xt).3= ZBv(rO —th
T I T

¢ 2Bvr Bv

R n2nr 7L

13. (B,C,D)
Let maximum intensity be | .

Ad

| =1 00t—
)
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1, =

av E
<1, = cos (—d)] —
2 2

:cos(Ad)j i
\/_
== <A<1><3—7T
2 2

14. (B, D)
The probability of decay in 1 sec is the decay constant A, which remains constant.
After average life 37% of nuclei remains undecayed.
Part of energy of disintegration is taken by the recoiling daughter nucleus.

15, (A)

16.  (C)

‘

(A) If outside charge is shifted to other position, distribution of +q on outer surface changes. Inside
cavity charge is unaffected.

(B) If inside charges is shifted, distribution of (—q) on inner surface will changes so that net effect of
(+g) & (—q) inside cavity becomes zero outside cavity.

(C) When magnitude of charge inside cavity is changed (—q) inside cavity and (+q) outside cavity
also change.

(D) When conductor is earthed charge on outer surface changes so that potential of conductor
becomes zero.

17. (D)
A 2-EA_E
i -]
©) ooy _EAV_VA_V°
p p pL R
o) V _Vp_ Elp_
G(I) ) EA
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18. (A
2R g
2 ]
Refraction at
First surface first surface
h _& — }’lr _”'i
vV u R
1 43 1-4/3
v (-2R) (-R)
1 2 1
— =
v 3R 3R
v=-3R (virtual)
_mv_4/3(=8R)
pu (1) (-2R)

m =2 (magnitude)
Reflection from mirror & refraction from second surface

v=16R (Real)
m = ﬁ—'r% = —i3 = m =-3(magnitude)

Refraction a first surface after reflection from mirror and refraction at second surface.

[T R L
vV u R
1 43 _1-43

v 14R -R
v=¥(Real)
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YV
B U
4 7/3R 4 7
m —_— —_—

— X

_ _4 — m=2 (diminished)
3 714R 3 3x14 9

m=
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SOLUTION
1. (6.1
2. (0.625)
3. (0.667)
4. (00.32)
3.74

Number of moles of Cu(NO,), = 17 - 0.02

2Cu(NO,), + 4Kl — Cu,l, ¥ +1, +4KNO,
Number of moles of Cu,l, precipitated = 0.01
Number of moles of Cu,S precipitated = 0.01

Mass of Cu,S precipitates :(0.01><158) g=1.58¢g

5. (L71)
6.  (42.46)
e _po_ 00591

1
I
2 [H ] [s0: ]

oL 0.0591|Og{ 1 2}
2 (20) (10)
As 0.1 mole of Pb is consumed,
Number of faraday = no. of eq. of Pb consumed = 0.2 F.
Charge = 0.2 x 96500 coulombs.
Energy = (0.2 x 96500) x 2.20 = 42460 J

=42.46 kJ .
7. (0.40)
As mole ratio represents pressure ration in gases, for the following equilibria, we have:
Initially pressure: 3p atm (say) 5p atm (say) 0 atm
NO + NO2(g) =  N,0,(9);Kp,
Equilibrium pressure:  p, (say) 0.5 atm p, (say)
And, 2NO, (9)=N,0,(9); Kp, =8
Equilibrium pressure: 0.5 atm 2 atm
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sz _ pN204 _ pN204

" 05 =8, Py,o, =2atm.
NO, :

Now, out of 3p of NO, p, atm of it converts to p, atm of N,O,,

3p-p,=p, (1)
As NO; converts to both N2O3z and N2Oa, out of 5p atm of NO, p, atm converted to p, atm of N2Os
and 4 atm of it gave 2 atm of N2O4 and 0.5 atm of NO2 remained at equilibrium.

S5p—p,-4=05 - (2)
Further, at equilibrium, the total pressure is given by

Prno *Pro, *P,0, T P,0, =25
or p,+0.5+p,+2=55
Solving equations (1), (2) and (3),
p,=25and p,=05.
Pyno, P, 05

= = =0.40 atm™
pNO XpNQ2 plXO-S 25X05

Kp, =

8. (27.27)
First Method : m.e. method
m.e. of MgO + m.e. of Mg,N, = m.e. of HCI reacted
= m.e. of total HCI —m.e. of NaOH
=60-12=48.
In the dissolution of ash, HCI reacts with total Mg in Mg,N, and in MgO and also with N in Mg;N,
m.e. of total Mg + m.e. of N = 48
or m.e. of total Mg ++ m.e. of NH3 =48
m.e. of total Mg =84 — 4 = 44,
Further, Mg converted to Mg,N, whose N converts to NH4ClI (or NHz),

m.e. of Mg converted to Mg,N, =3xm.e. of NH3
= 3><(10—6)
=12.

Percentage of Mg converted ot Mg,N, = %xloo

Second Method : Mole Method
The reactions involved are

Mg — MgO; MgO+2HCIl=MgCl, +H,0

x mmol(say) xmmol  x mmol
Mg — Mg,N,; Mg,N,+8HCI=3MgCl, + 2NH,CI
y mmol (say) Y ol Y amol 2—ymmol
3 3 3

2x mmol of HCI + S?y mmol of HCI

= total mmol of HCI — mmol of NaOH
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=60-12=48
2x+8?y=48 (1)
Further, mmol of NH4Cl = mmol of NHz = (10 - 6)
2y
or —==4 .(2).
5 (2)

From eqns. (1) and (2), one can calculate : x=16 and y=6.
Percentage of Mg converted to Mg,N, = Y _27.01%
X+Yy
(Note: Mole method is more convenient to equivalent method.)

9. (A B,C, D)

10. (C,D)
11. (A,B,D)
12 (A/B,C)
13.  (A/B,C)
14.  (ABD)
Pressure >y T:X><y
nR
Volume — x y=ﬂ
X
P
y-P 53" -p
Xx-V 2V-V 2V
"RT_p_P(x-v)
X 2V

:T:L[i(x—th}
nR| 2V

Tismax.at x=15V

15, (A)

() rate = k[ ]
Case-1 [ ] X [X]+ X, =[X]
Rate = % =k (Zero order w.r.t. X)

I—>P,S
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Case-2: [X] << Xg; [X]+Xs = X

rate = @ =Kk'[X] (1 order w.r.t. X)

S
l->Q, T
Case-3: [X]~ X,
k[X]
Xs +[X]
In this case curve-R given in List-11 will match.
| - P, Q, R, S, T (The graph of half-life should start from origin)
k[X]
Xs +[X]
[X]<< X
X +[X] = X

Rate =

() rate =

rate = @ =Kk'[X] (1 order w.r.t. X)
S

k[X]
Xs +[X]
[X]>> X,
Xs+[X]=[X]
rate = % =k (Zero order w.r.t. X)

Im—P,S

(1) rate =

_ K[XT
(V) rate = X +[X]

[X]>> X,
Xs +[X]~[X]

k[X]"
rate = L =k[X] (2* order w.r.t. X)
[X]
16. (D)
(P) Mg(HCO,), +Ca(OH), - 2CaCO, + +MgCO, + 2H,0
(Q) BaO, +H,S0, —BaSO, +H,0,
(R) Ca(OH),+MgCl, - Mg(OH), +CaCl,
(S) BaO, +2HCl — BaCl, +H,0,
(T) Ca(HCO,),+Ca(OH), —2CaCO, { +2H,0
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17. (A
() [cr(cN), ] : cr* [Ar]3dt 4s°
It is d’sp® hybridised as CN™ is a strong field ligand.
(1) [RuCl ] :Ru* =[Kr]4d"* 5s°
t,, set contains four electron.
() [cr(H,0), ] :cr =[Ar]3d*4s°

It has four unpaired electrons as H2Ok is weak field ligand.
So, its u=4.9BM.

(IV) [Fe(HZO)G]2+ : Fe*" =[Ar]3d°4s’
- tgg e;

It has four unpaired electrons, its u=4.9 BM.

18. (D)
(1) Aniline:
NH,

Since it contains both carbon and nitrogen so its sodium fusion extract with boiling FeSQO4, followed
by acidification with conc. H2SO4 gives Prussian blue colour.

Fe?* + 6CN™ — [Fe(CN)s]*

NH, NH,
Br Br
Br,/H,0
+ 3B, _ » +3HBr
Br
White ppt

I - (P1 S)

(11 o-Cresol:
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OH
CH,

FeCl, Violet coloured
Neutral complex

(111) Cysteine:
0

I\OH
HS

NH

2

Since it has both, sulphur and nitrogen, so its sodium fusion extract will give blood red colour
with Fe3* and it has carboxylic group so it will give effervescence with NaHCOs.

(IV) Caprolactam:

0
|

“~NNH

Its sodium fusion extract will give Prussian blue colour on boiling with FeSO, followed by
acidification with conc. H2SOa.
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PART (C) : MATHEMATICS
SOLUTIONS

1. @3

p=3!x*C,x4l; q="°C,x4!x°C,x2!x2!

r=41x3!

q _10

3(p+r) 3

2 @)

Every element has 3 choices either subset P or subset Q or neither of both.
Total case = 3° = 243

243+1

Total number of unordered pair = =122

3. 3)
X-2 y-9 z-13
Ll' = = =
1 2 3
= X=2+4A, Yy=2A+9, z=31+13
This lieson L,
o 2+h-a 2A+9-7 3A+13+2
o1 =2 3
%/_J
p q r
bygandr: A =-3
put in q and solve p and ¢, a=-3

4. 2
AN
...... y=x
0| :
y=—X
1 .
Area = " (area of circle)
.
2
5. (40.00)
In(x+y)=4xy (Atx=0,y=1)
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X+y=e"
= 1+d—y=e4xy (4xd—y+4yj
dx dx
At x=0 d—y=3
dx
dy _ ( dy jz o [ gy &Y
—=e"|4X—=+4y | +e"| dx—+4
dx’ ax ax
2
Atx=0, IY _eo (4) e (24)
dx
2
= d—32(:40
dx
6 (7.00)
At, X:ig,il,il,o
2 2

f (x ) = diff + non — diff = non — diff

7. (4.00)
(4cos2 X +sec? x) +(tan2 X + Cot? x) -6

>4 >2
2, 1 2
*. COS X:E and tan“ x =1

Hence 4 solutions

8.  (3.00)
tan? x + tan? (60° —x)+tan2 (60° +x)

= 6+9tan® 3x
So required sum is 6+9tan®60 =33

9. (AB)
2" +((1+i)2)k |2 @)
(@y) 2 @ 2
:%H" = izkk+ik i'{ 1 I(+1J
i &
=[i* (-0 +1)‘
If kisodd, 0
If k is even, 2
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10.

11.

12.

13.

(A, B, C)
If L1 & L are coplanar then

Xi; =X, =Y, 4,-7
a, a, a, [=0
b, b, b,
3 -2 9
2 -3 8
1 -4 7
3(11)+2(6)+9(-5)
33+12-45=0
Angle C056:2+12+56: 70
V7766 1142
(B, D)
tr((A-AB)(AT-B'AT))=0
= A-A=0,
Since, tr(CC")=0
= C=0,
(A, D)

Let p is number of factors of m which are less than equal to 6, out of these k are odd factors
P(A n B) =P(A)-P(B) (as A, B are independent)

K_1p o o

6 26

Case-l : k=1, p =2, possible numbers 2,2 x 7,2 x 11,2 x 13,2 x 17,2 x 19, 2 x 23,2 x 29
Case-1l : k=2, p =4, possible numbers 6, 6 x 7, 20

Case-111 : k=3, p = 6, possible number 60

(A, B,C)

Let 1| distance from H to BC, BD and CD be p, 2p, 3p
%le(p+2p+3p) =%1223in 60°

p=+3

%x6x2x/§+%x12\/§+%xh06\/§

N |-

1 x12%sin 60°j
2

© h,=2.
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So L distance of A from CM =+/22 +32 =13

14.  (A,C,D)
Letf(x)=1 0<x<a
-1 a<x<bhb
1 b<x<1

1
As If(x)dx:o = a—(b-a)+(1-b)=0;2a+1=2b

0

1 a b 1 2 2 2 2 2 )
jxf(x)dx:jxfdx+'[xf(x)dx+jxf(x)dx:a__ b”-a +1—b _2a*-2b°+1
0 0 a b 2 2 2 2

2
2a? o[ 2241} 4
| = 2 _1-4a 1

2 4 "4

_ .. . 1
Similarly minimum is -

15.  (B)

ax(bx¢)=(dc)b—(ab)c=4b-3c-
(I1) Total number of squares
=(8><8)+(7><7)+(6><6)+(5><5)+(4><4)+(3><3)+(2><2)+(1><l)
=204
sum of digits =2+0+4—=k=6
thenk—-1=5
(1) Pointis (4, 2, k)
8-8+k=9
k=9
/4 1 /4

(V) J' dx = J' sec’ xdx = 2[tan x|

—nl4 —nl4

n/4
0 =

5 2
COs” X

16. (D)
(1) 24110 =x®—3xy? +i (3x2y—y3)
x®—3xy’ =2
X’y-y*=11
= x=2,y=1 (by inspection)

= X*+y*=5
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- - 20007 - - 20007
(I | cos=+isin—= +| cos—=—isin—
6 6 6 6

= Zcos[zoogxnj:2005(662%]:0

() 20 +1 _1
A2 1240242

2
= A=04 = A=4

(IV) \5+12i = 1/(3+ 2i)" =3+2i

L A=3"+2'=97
A+3_100
10 10
17. (D)

For TA + TB to be minimum should be along the common normal
}x 4t -8 _ 1 S:
t 2t°+2 (2,8)
dt—4=_t(2+1) Cy—oA
t2+3t-4=0 r=4
t=1 B T (2t 4t)
T=(2,4)=>a+b=6
T lies on the director circle
(X +2)2+ (y-8)2=32
L TALTB

= figure CATB is a square now tangent to circle is P: y2 = Sx
y—8=m(x—2)+4y1+m?

= (2,4)

—4=4m=+4\J1+m?
(m+1)2=1+m?
m=c or m=0
= tangentisx=2&y=4
. A=(2,8)&B=(-2,4).]

18. (B)
fr(x)=2x—xTf(x)
fr(x)+xf(x)=2x
solving above differential equation, we get
f(x)=2
Now, verify the options.]

CENTERS: MuMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI/ DuBAI/ DHULE# 5



DACE

IIT-MEDICAL AITS — 4 : Physics (Paper - 2)
PART (A) : PHYSICS
SOLUTION
1. (5)
{:I l
’.iﬁ:lx
E'——'f: . ,f m

Along normal their velocity are same

V,C0s0=vsin®

At instant of touching ground.

coso=22-L g g VW3
5 2 2

W, =Ak = Mgx25=25M

VZ 2

= 25="1+—x—+=v,=5m/s
2 2 3

2. 4)
R.M.S. value of supply voltage, V =200volts

Across resistance, rms voltage, V; = \/(200)2 —(120)2 =160 Volts
.. Current,i = 160 =4 Amperes
40
3. (6)

A
2n e, r

= Ebreak

3 A
ZTC E0 Ebreak
~ 10°°
2x3.14x8.85x107? x3x10°
= 1 x10°
2x3.14%x8.85%x3
=5.99m =~ 6m
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4, 1)

@ =5x107°

k

1 11

v fu

1 1 1 241

u -10 —20 20

v=20cm

d, =20cm (initial distance of image from mirror)

1 1 1  -3+2

v -10 -15 30

v =-30cm

d, =30cm (final distance of image from mirror)

d, —d, =10cm (distance in which the image oscillates)

5. (3)
As p<<m,M, momentum conservation
MV =(M+m)V"
Gives for the velocity of the two carts after collision,
V'e MV
M-+m
Consider the circular motion of the ball atop the cart M if it were stationary. If at the lowest and
highest points the ball has speeds V, and V, respectively, we have

1 1
> wv,® = > uV,* +2ugR,
N
e 14
R ug

Where T is the tension in the string when the ball is at the highest point. The smallest V, is given by
T =0. Hence the smallest V, is given by

1 .,, 1 .

Epvl :EugR+2pgR I.e. V, =4/50R

With the cart moving , V, is the velocity of the ball relative to the cart. As the ball has initial velocity

V and the cart has velocity V’ after the collision, the velocity of the ball relative to the cart after the
collisions is V —V'. Hence the smallest V for the ball to go round in a circle after the collision is

given by
MV . M+m
V-V'=V- =«/5 R eV= JS R
M+m g m 9
6. (6)
-34
P:ﬁ:—6'6X1910 ~1.32x107%
A 5x10
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2

p
L
2m q
(1.32><10*2“1)2
 2x9x10x1.6x107%

1.32x1.32x10"  132x132 121

_ - = —=22-6.05V =6V
18x1.60x10 18x160 60
7. 6
2
10t
:B e
¢ M
10t 2 X
2 x=10t

10vJ2

o]

% =100Bt :100><(.10)><(.10) =1V

R =(.01)x4(%j

i :l% =35.35~ 35A
R dt

10 m/s

8. (3)
Beam is parallel to base = mm deviation

sin(szyj sin(GOSYJ

SIn| — SIn| —

2 2
sin(602+yj=£ . 602+y

2
v =60

=60
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9. (A, C,D)
7797937777777 4
T

|

lmlg

|

m{g I

N=(mg+m,g)-T
if T=0=N=(mg+m,g)
if T>0=N<mg+m,g and T cannot be negative.

10. (A, C, D)
Orbital speed (v, )= %
Escapes speed (v, ) = %

11. (A, B,C, D)

T, XAt=L,—-L, =AL
Li=-LcosOi+Lsin6j, Lo =Lcos0i+Lsin 6]
Ez—flz(ZLcosef)

Magnitude is same but direction of angular momentum is continuously changing about point of

suspension.
Magnitude as well as direction of angular momentum remains constants with respect to centre. So,

option (B) is correct.
(C) Tcosb=mg (D)

Tsin0=mo’lsind ... )

ma’l cos 6 = mg
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oy
e
i o] I
V=o(Isin6)=,/|——sin6
cos0
F,xAt=AP=P,-P,
mV =msin® g_l
coso
. gl
2msing, [——
F_P-h_ cos 0
v At nl®
FaVZstme\/ o [ g jl:aVZngtane
T cos0 lcosO T

L will be constant about line OC as shown in diagram

12. (A, D)
Final momentum in y-axis is zero.

So MV, = (%VO sin 6}3M

3
\/1=ZVO

Along x-axis.

Initial momentum =final momentum (%Vo Ccos 9)3M =MV,

V1I:Vo

13. (B,C,D)
Intensity increases no. of photon coming on plates therefore it wouldn’t change stopping potential
work function maximum K_.E.
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14, (A, B,C,D)
Note that the quantities specific heat and latent heat both contain a term ‘energy per unit mass’.
However, energy itself contains mass and hence the dimensions of both these quantities do not
contain mass.

15. (D)

r= g[%}(cos%hsinﬁj) = I—'(;(h])

16. (B)
R is resultant of friction and normal reaction
Rsin53 =mg
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Rcos53 =ma
cos53’

g — - |=a
(sm53 j

=a=gxcot53 =3g/4

Other possibility
R is resultant of friction and normal reaction

Rsin7 =mg
Rcos7 =ma

of 08 7 .
sin7’

=>a =gxcot7 (This option is not given)

17. (B)
From the figure, it is clear that the level of water in the right pan remains the same thus pressure (&
force) at the bottom of right vessel is constant but that on the left pan increases.

Thus, water overflows & the left side of the pan tips down.

18. ©
Direction of pulse propagation
——

v
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Velocity of wave, v = \/f
9]

Velocity (v, ) of particles are in y direction

Ay b,

BT (dx/v)dx

total kinetic energy, k = % m,v* = %px av = %uamzv2

_m’Ta
2u
. total energy = 2 K.E.

_ m’Ta
u
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ANSWER KEY

1. (8

2. (3

3. (5

4. (4)

5. (3)

6. (0)

7. )

8. (2

9. (A B,D)

10. (A C)

11. (A B,C,D)

12.  (A,B,C)
13.  (A,B,D)
14. (C,D)
15.  (C)

16. (D)

17. (A

18. (A
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SOLUTIONS
1. @)

E:1 : There is a gust of wind.
E> : There is not gust of wind.
A : archer misses the target
P(A)=P(E,)P(A/E,)+P(E,)P(A/E,)
_383,r3_3
10 5 10 10 100
Now, required probability

=P(E2/A)=%
7.3
_P(E)P(AE) 1010 7
P(A) 13
100

2. (3)

Let z, =cosA+isinA
z,=cosB+isinB
z,=cosC+isinC

= 7,+2,+2,=0

2 2 Zg
2,2, 7,2, 1,7,

=3

2A-B—C) 2C-A-B) _ 1

ol L @i2B-A-0) il
— Xcos(2A-B-C)=3

3. Q)
cos B, +Cos B, +....+COSs B, =k =

Since, 0<B, <1 = B,=B,=P;=.....=B, =0

Kk

C A= (B,) =0

r

2[(1+ x2)" —(1—2x)1/4}

2

. lim =1

x>0 X + X
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4. (6)
Since, p, g, r are cube roots of unity
= p=lLg=0,r=o’

p p’
z=1 g ’|=(p-a)(a-r)(r-p)

= = =

= Z:(l—u))((n—(nz)(coz—l)
= z=-3w+30’
= z+3=-30+30’+3=—60

= [2+3=|-60|=6

5. 4)
N=2°3"5°
a=(3+1).(4+1).(2+1)=60
b=3.(4+1).2=30
¢ = Total divisor — divisor divisible by 15
=3+1)(4+1)(2+1)-(3+1).42=28
d=3.(4+1).(2+1)=45

6. 9)
Line L is the shortest distance line of given lines.
+4 -13 +27
4 -3 =2

o2 3 10| |a(3s)+13(:36)+27018)

boxb,| | \[36% 4 (~36) +18°

7. (7
Distance between planes
12-(2) | _14_

N9+4+36| 7
P

2

S

».;132
Q
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(1,2,2).(3,-2,6) 3-4+12
3x7 -2

N

11 2
CoOSO=—=—
21 A

8. 4)
2+3z+47° 2+37+47°
2-37+472% 2-37+47°
N 6z 14 6z
2—3z+47° 237 +47°
272377 +477° =27 377 +47°Z
2(z-7)+42Z(z2-2)=0
(z-7)(2-42Z)=0

1

ZZ:1 and 8|z|2 =4

2
9. (C,D)

2 3 -1

1 2 3|=2(-4-6)-3(-2+3)-1.(2+2)

12 -2

=-20-3-4=-27+0
Lines are neither parallel nor intersecting i.e. skew lines.

A

i ] k
A,xA,=|1 2 3|=-10i-]+4k =i (say)
-1 2 -2

Then, S.D. = |projection of (2i+3]— R) on n‘

(2i+3i-k)a| 5

R ‘ J117

10. (A, Q)
ab<0
(sin2 X —sin x)—cos2 X+3—-4sinx <0
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2sin® X —5sinx+2<0
(sinx—2)(2sinx-1)<0
| S —

—Vve

U

U

) 1
- SINX>—
2
T 5n
- Xe|—,—
6 6

11. (B,C,D)
Case-l :
Only two non-adjacent digits are same
=%Cyx6x5x4x3-4%x6x5%x4x3
= 3600 — 1440 = 2160
Case-II :
Only two adjacent digits are same
=4 x6x5x4x3=1440
Case-III :
Only two digits are same
=5C, x 6 x 5 x 4 x 3=3600

12. (A, B,C)
A:%‘EXE‘; Alz—(l_”x)‘bxd
A2=%uk‘5xc‘
A3=%(1—uk)‘bxc‘
A4_(1—u7»8)‘b><c‘

13. (A B,D)
OI—y—cosx _ sina,
dX - X=a, - a +E

2
Taking intersection of y = tan x

A(0)
(ub)E D(:c)
M
B(b) Cle)
(b+ac) . [ub+c)
M=) N

’-n+1}

and y=x+=
y 2

an+1 = a|-|+ T

Clearly
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14. (A, B,C)

PQ + PF2=2a - QF1 P

(PQ + PF2)max = 12 — (QF)min = 12 — (4) = 8 //Em

(PQ + PFZ)min =12 - (QF]_)max =12-6=6

. . . 1(—4,0) Fa4,0)
For option C, PFy is tangent to circle
So, QF. =24 s0 PQ + PFz = 12—+/24

15.  (B)
For each element of set A, there are 4 possibilities i.e.,
(i) element of B but not element of C
(it) element of C but not element of B
(iii) neither element of B nor element of C
(iv) element of Band C
Total = 4° and if B N C is empty then ways = 3°
favourable = 4° — 3°

16.  (C)
—a=x*+8x%+18x*+8x
Let f(x)= x* +8x% +18x* +8x

f'(x)=4x>+24x* +16x +8

=4(x+2)(x2 +4x+1)

2
f(x)= xz(x2 +4x +1)+4x(x2 +4x +1)+(x2 +4x +1)—1
f(2+\/§):f(—2+\/§):—1
(

~1,8)

So, —ae
ae (—8, 1)
17. (D)

3 2™ 0 17)
{ } =[3|+2{ D =3"1+"C,3"2A+ "C,3"%2°1 + "C,3"*(2A)’ + "C,3" 2" I....
4 3 2 0
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3 21" [3 =27
So, + =2(3"+"C,3"7 2°+"C,3"* 2+ "C, 3" 20+
4 3] |4 3

(23 7C, 3% 2%)1 =((3+2\/§)" +(3—2\/§)"j|

18, (C)
i i (NFDY (0 ()1
o= (n+1)-n e e

lim((n +2)!)T12 —(n +1)$ +((n +1)!)$ —(n!)% -

n—oo

DN
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