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PART (A) : PHYSICS

ANSWER KEY
1. © 2. (A) 3. (A) 4. (B) 5. (D)
6. (B) 7. (B) 8. (A) 9. (D) 10.  (A)
11. (D) 12.  (A) 13.  (B) 14.  (A) 15.  (C)
16. (B) 17. (A 18.  (B) 19. (C) 20. (D)
2. (4 22. (2 23. (2 24.  (158) 25. (3
26. (19) 27.  (20) 28.  (101) 29. () 30. (3
Solution
1. ©
Work done by a variable force on the particle,
W=[F.dr

=IF-(dx?+dyj)
In two dimension. dr =dxi+dy] and it is given F=—xi++Yy]
W:j(—xi+yj)-(dxf+dyj)

:_f—xdx+ y dy

= I—x dx +Iydy
As particle is displaced from A (1, 0) to B (0, 1), so x varies from 1 to 0 and y varies from 0 to 1.
So, with limits, work will be

W :J.lo—xdx+J.:ydy

214

2 1 2 0
:-%[(0—(—1)2}%[(1)2—0]
=13

2. (A

Given, my=m, =m,u; =v and u, =0

L
L = 5(1—9)

L, :%(1+ e)

ﬂ_(l—_ej
v, \l+e
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3. (A)
The given condition can be drawn in the figure below

—|ry|<le—— |rp|- 2 ——

. . .QMO
P

5 Mo

F,=5Myg F,=2Mxq
Torque (t) about P=r,xF +r,xF, (1)
= 1=1x5M, g (outwards) — 2l x2M,g (inwards)

= 1=5M,0l-4M,0l (outwards)

= 1=M,dl (outwards) ... (ii)
Now we know that, torque is also given by
t=la ... (1i1)

Here, | = moment of inertia (w.r.t. point P) of rod and o= angular acceleration.
For point P, I =(5M,)xI”+(2M,)(2)° [~ 1 =MR?]
= | =13M,I? ... (iv)
Putting value of | from Eq. (iv) in Eq. (iii), we get
©=(13M,I° ) (V)
From Egs. (ii) and (v), we get
M,gl =13M | a

4. (B)
In given configuration of masses, net gravitational force provides the necessary centripetal force for
rotation.

Net force on mass M at position B towards centre of circle is
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FBO(net) = Fyp + Fga 8in45°+ Ky cos45°
GM? GM2(1] GMZ(]_

:(\/Ea)2+ a2 ﬁ-i_ > E

a

GM? GM?*( 2 GMZ(l j
=t —| = |=———| =+V2

2a> &’ (\/Ej a® \2 V2
This force will act as centripetal force.

j [where, diagonal length BD is \/fa]

. . .. a
Distance of particle from centre of circle is —

Nk
2 2 2
Here Fcentrlpetal M 2 = M 2 = \/EM 2 vr= i
r a a V2
2
So, for rotation about the centre, F e = Fao(ner
\/— M U GM (l " \/E)
a’ \2
w2 =M [1+ L j: M (1.35)
a 22) a
= v=116,— GM
a
5. (D)
Gravitational potential energy of body will be
E__GMm

r
Where, M = mass of earth,

m = mass of the body
and r = radius of earth.
At r=2R,

At r=3RE,=———

Energy required to move a body of mass m from an orbit of radius 2R to 3R is
AE = GMmF_l}_ GMm

R [2 3 6R
6. (B)
As, Y, = Ls and Y, = Flc

AL AAL

Y. A AL,
i_ F YC i ALC (1)
L, YsAAL Yo JUA AL

F
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10.

A _, AL _ Yo 11

Here,

ASALYZ

Putting the value of ratios in Eq. (i), we get

O IR
L, 2

Hence, L. :L; =1.1:1

(B)

Figure (i) is incorrect. From equation of continuity, the speed of liquid is larger at smaller area.
According to Bernoulli’s theorem, due to larger speed, the pressure will be lower at smaller area
(large velocity) and therefore height of liquid column will also be at lesser height, while in figure (i)
height of liquid column at narrow area in higher.

(A)
If his the initial height of liquid in drum above the small opening, then velocity of efflux, v =/2gh.

As the water drains out, h decreases, hence v decrease. This reduces the rate of drainage of water.
Due to which, as the drainage continues, a longer time is required to drain out the same volume of
water. So, clearly t <t, <t,.

(D)
Let R and R’ be the radius of bubble of volume V and 2V respectively, then

ﬂnR3 =V and ﬂnR“ =2V
3 3

R , 13

SO, R——2 or R'= (2) R

As W =Sx(4nR*) and W’'=Sx(4nR"®)
W' — RIZ — 22/3 — (4)1/3

W R’

or W'=(4)"°w

A
gl'ezminal speed of a sphere falling in a viscous fluid is
2
Vs ZEr_(po —p¢)d

9n

where, n = coefficient of viscosity of fluid,
p, = density of falling sphere

and  p, = density of fluid.
As we know, if other parameters remains constant, terminal velocity is proportional to square of
radius of falling sphere.
i.e. vy ocr? .. (1)
Now, when sphere of radius R is broken into 27 identical solid sphere of radius r, then

Volume of sphere of radius R = 27 x Volume of sphere of radius r

= ﬁ1tR3 =27><£7tr‘3
3 3

= R=3r
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R
= r=—
3
So, from Eq. (i), we have
u_ R

=— =9
v, R
5
11. (D)

Length of both strips will decrease
O, >0
AL, > AL,

',

Therefore, it bend towards the left.

12. (A
Let the temperature of junction be 0.

(&)
At copper - At steel

(100-6)  K,A(6-0)
18 6
(100-6) _ K.

= KA

= 9K,

or 30=900-90
or 120=900
or 0=75°C

13.  (B)
Here, T, =6000K, A, =4800A ,
T,=3000K, %, ="?

According to Wien’s law, ATy
1 2
= A, =kal =Mx4800 =9600A
T, 3000
14. (A

When n; moles of an ideal gas having specific heats Cp and C,, is mixed with n, moles of another
ideal gas with specific heats Cp and C, , specific heats of mixture are given by

nCp +n,Cp d _nG, Gy
———and Gy =—————

So, ratio of specific heats of mixture will be

CP(mix) =
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Cpmin _ nCp +n,Cp

.. (0)
Cumin MGy, +1Cy,
. Y R
Now, using C, =| — |R and C, =—
y-1 y-1
CP
Note As, ——=y and C, -C, =R
Cy
So, CP—C—P:R or Cp =" and Cy _ R
Y y-1 y-1
We can write Eq. (i) as
Y1 Y2
n| —— |R+n R
Comig _ 1[1{1—1} Z[Yz—lj
Cy (mix) ”1( R }_nz{ R J
711 v, -1
_ ny; (v, =1) +npv, (11 -1) ..
= ... (1)
My (v2 —1)+ny (v, 1)
Here, we are given
=2 2 n, =3 and _4
mM=2,7 3 Y2 =73

Substituting the above values in Eq. (ii), we have

2x5(4—1j+3x4(5—1j

CP(mix)= 313 3.3

Cv mixg 2><(4—1j+3><(5—1j
3 3

10 24
7_{_7
_9 9

2 6
7+7

3 3
34x3 17

T 9x8 12

1.42

15.  (C)

According to the first law of thermodynamics,

Heat supplied (AQ ) = Work done (W) + Change in internal energy of the system (AU )
AQ, =AU, +W,

Similarly, for process B,
AQg =AUg +Wy

Now, we know that,

Work done for a process = Area under its p-V curve
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vy, ¥ O

V;

Thus, it is clear from the above graphs,
W, >Wj, ... (1)

Also, since the initial and final state are same in both process, so
AU, =AUg ... (i)

So, from Egs. (i) and (ii), we can conclude that
AQp > AQg

16. (B)
Given, x =3sin ot +4sin (mt +%)

Comparing it with the equation
x=rsinot+r,sin(ot+¢)

We have, r, =3cm, r, =4 cm and ¢=g

The amplitude of combination is

2 2
r= \/rl +1; 42K, COS¢

=\/32+42+2x3x4><cosg
=J3_7z6cm

17. (A
Force on proton at point A,
Fr=0E,=16x10"%x40=6.4x10"° N

18. (B)
According to Gauss’s theorem,
PEdS = Qin
€9
— Eame=2
€9
o E=—2
4meyX

2

19. (C)

1-3
As, E = av _ —uvwl =10Vm™
dr  0.3-0.1
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20. (D)
The arrangement can be redrawn as shown in the adjoining figure

C> 1
—F— & .
A T B
1
Cs
Ca
]

l

Ciy=C, +C,=9+9=18uF

C,xCi;  9uFx18uF
BTC,1C  (O+18uF

2. (4
Initial energy of charged capacitor,

U, = %Clvf = %><5><10—6 x(220)?

=121x107%J
Common potential after redistribution of charges,
V= CV, +CV,
C, +C,
~ Clvl
- C,+C,
5x107° % 220

 5x10°%+2.5x10°°

_220x2v
3

Final stored energy,

U, =%((:1+cz)v2

2
:1x7.5x106x(2zox3)
2 3

~80x1073J
Loss of energy
AU =(121-80)x107J

= 41x1072%)
_41l, 4
100 100
Given, AU :LJ
100
X =4

CENTERS: MumMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA/ JALGAON / BOKARO / AMARAVATI/ DHULE n



..
pAc E Major Test — 4 : Physics (Main) Code - 1

22. (2
Electric field due to semi-circular part:
— }\’2
, =
2megR
A EI'\'
l'l 4___6_; Ez
Elx
R
h
Electric field due to straight part:
A
E,=E,6 =—21_
Y 4 R
For net field to be along y-axis:
E,=E, = he M = ﬂ:2
2negR  4meygR Ay
23. (2
—C +20
{
2r
2
—c4nr? —204n(2r?)
= —c4nR? =3201R?
Q 3267R? -Q
kQ k(320nr2 —Q)
T 2r
2Q =320nr* —Q
3Q =320nr?
2 ,
=—ormnr
Q 3

2
2 —onf
32onr® k3

3x4nr? ax(2r)°
326 kédo
12 3x4x4

CENTERS: MumMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA/ JALGAON / BOKARO / AMARAVATI / DHULE n



..
pAc E Major Test — 4 : Physics (Main) Code - 1

_32x4
64

k 2

24.  (158)
Initially, when the jar is empty.

T~

15 ¢cm
w L i

Finally, when the jar is filled with liquid.
45 cm {45
l 45° 15cm—y
«—15cm

45 cm

30cm

%——30cm

If i be the angle of incidence, then
.15 1
tani=—==
30 2
. perpendicular 1
= sini=———=—"—%
hypotenuse /5
According to law of refraction,
msini=n,sinr

= p(%) =1xsin45°
5

= u 72 1.581
Also, given that,
N —
100 "
= N=100pn
=100%1.581=158.1
So, nearest integer value of N is 158.

25 (3)

CENTERS: MumMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA/ JALGAON / BOKARO / AMARAVATI / DHULE m



..
pAc E Major Test — 4 : Physics (Main) Code - 1

Here reduced mass of the system, p = mm, _3x1
m+m, 3+1

= 0.75 kg

Vibrational frequency,

300 ZO_E ~ 3Hz
2TE m 211: 075 2 W

26. (19)
From given p-V diagram,
P.nu

30,

AT D

Vo v, Y

Work done by gas in close loop, W = Area of loop
=38Py — Po) x (Vo —Vy)

During the cycle ABCDA, processes AB and BC absorb the heat.
Heat absorption during process AB,

Qag =NC AT (as AB = isochoric process)
Qpp = “G R)(TB —T,) (. C, for monatomic gas is gR)

3
=~ (WRT; ~LRT,)

3

2 (PeVE — PaVa) (. pV =uRT)
3

= > (3PoVo — PoVp)

=3PV

Heat absorption during process BC,
Qgc =HC AT (as BC = isobaric process)

= H(SRJ(TC —Tg) (+Cp=C, +R)

5
= (HRTc ~LRT,)

5
= 5 (PcVe — PeVe)

5
= > (6 poVo —3PoVo)
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= PoVo
Total heat absorption, Q =Q,g + Qg

15
=3peVp + > PoVo

21
=" pV.
5 PoVo
Efficiency of engine,
n%:lelOO:Mme:lQ%
2 0Y0
27.  (20)
——Beaker
2IIIIEEEE S Mercuy

Volume of empty part = Volume of beaker — VVolume of mercury

Also it is given that, there is no change in unfilled volume of the beaker with the varying
temperature.

So, change in volume of beaker = change in volume of mercury

= VY¥b =Vin¥m
SV _Ve¥s _ 500x6x12_6
Ym 1.5x10
=20cm® =20cc
28.  (101)
Height of liquid in capillary tube,
2S5 cos0
h =
par
= S = M
2cos0
Here, p=900kg m~,
g=10ms

r=0.015cm =15x10"°m,
h=15cm=15x102m and 0~ 0°
= cos6=1
900x10x15x107° x15x1072
2x1
=101.25x10"° N/m ~101 mN/m
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29. (5
Here, side of the square plate, | =10 cm
Area of the plate = 100cm?, dv=10cms™', F =200dyne, n=0.01 poise, dx ="?

As, F = 1’|Aﬂ
dx
4y NAdU _ 0.01x100x10 _ o o
F 200
=5x1072m
=xx1072m (given)

Xx=5

30. (3)
_ | Potential due to the Potential due to the
AT complete sphereat A | | spherical cavity at B

__EEEQ_(_EBEJ

2 R r
4 3
M =—=nR
3 p
3
4 (R 1(4 _4 R
M=—n|=| p==|=nR% |,r=—=
3 (2)‘) 8(3 pj 2
G| npR® 3 5 )
== —2mpR® | =—=7GpR
A R[ 3 p } 37T p
Now. V. — Potential due to the Potential due to the
PB T complete sphere at B | | spherical cavity at B
- O (age ) [ 2OV
2R 2 r
11GM 3GM’
or Vg=—"—-+—
8 R R
_ G| npR® 1inpR®
R 2 6
4 2
=——nGpR
3 p

Now, Vg =V, = %nGpR2
1 2

= v=4/2(Vg—V,)

21Gp R?
OI’UTcp

%l&‘

= P
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31.
36.
41.
46.
51.
56.

31

32.

33.

34.

35.

36.

37.

PART (B) : CHEMISTRY

ANSWER KEY
(D) 32. (B 33. (D) 4. (A 35.  (C)
(B) 37.  (C) 38. (A 39. (C) 40. (D)
(B) 42.  (B) 43. (D) 44, (A) 45. (D)
(B) 47.  (B) 48.  (A) 49.  (C) 50.  (A)
(9) 52.  (5) 53.  (9) 54. (1) 55.  (3)
(6) 57, (2) 58.  (3) 59. (8) 60. (5)
SOLUTIONS

(D)

2Fe(s)+0,(g) +4H" (agq.) — 2Fe** (aq.) +2H,0(l)
n =4 (no. of moles of electron involved)

From Nernst’s equation,

o 0.0591
Ecenn = Ecen — B logQ
-34\2
=1.67—0'0591I09 (10 )73 . { [H+]=1o*p'*}
4 0.1x(107°)
=1.67-0.103=1.57V
(B)
(D)

Overall order of reaction can be decided by the data given t;g,, = 2t5q, .

It is a first order reaction with respect to P.
From graph [Q] is linearly decreasing with time, i.e., order of reaction with respect to Q is zero and
the rate expression is r = k[P]1 [Q]o.

Hence (D) is correct.

(A)

©)

KE = nRT

2

 (KB)y, _(313)
7 (KE); | 293
(B)

©)

2MnO; +101"+16H* ——>2Mn? +51,+8H,0
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38. (A
39. (C)
Mn, O, —— MnQOj + Mn%
+8 +21
2¢” +Mn, 0, ——3Mn?*
o _2x13_26
2413 15
E:Mx15
26
40. (D)
41.  (B)

365 25 50xN

X =
1000 36.5 1000
1

20
1

= NNaoH =

42. (B)
nx2=[y><5—0.2><x><5><5]

43. (D)

44. (A
Since, pK, =pK,, hence pH =7
Thus, K, =K, =1.8x107°
At any state of hydrolysis
[NH;]+[NH;]=0.150 M
If, [NH;]=x,then [NH;]=(0.150-x)M ~0.150 M
NH; +H,0—=NH, +H,0"
NH,OH—=NH; + OH"
_ [NHZI[OH™]
" [NH,OH]
<, < [NHaIH:0'T_ Ky,
[NH] Kp
xx107  1x107*
0.150 1.8x107°
x=8.3x10"* M

and K, =[H;0"][OH ]=1x10""
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45. (D)
According to Arrhenius equation :

.nﬁ:_i(i_ij

2.303log2 =— Ea t 1
8.314\ 310 300

= E, =53.6 kl/mol

46. (B)
47. (B)
For | order, ty, = 0.693
K
For zero order, ty, = (Al
2K’

Initial rate for | order r, = K[A],
Initial rate for zero order r, =K’

h_ K[Al,
A K’
0.693 [Al,
K 2K’
KA _5,0,693 or 5 2x0,693
0
48.  (A)
49. (C)
Ece" - EOPSn/SnZ* + ERF’FEZJ’/FeZJr
=0.14+0.77=0.91V
50. (A)
51.  (9)
2.303
k= . Iog%, a=% at tyg
2.303 a, 2.303 .
— IO = IO 8 cee
tye == gao/8 09 (i)

When t =t ,a:i
1/10 10

2.303 a 2.303
b0 = K log 0 —
a,/10 k

From eq. (i) and (ii),

log10 ... (1)
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[tyel ,,_ 2303,

0g8x ———x10
[ty10] k 2.303xlog10
3
_ 1098 jo_1092" 1931092 44
log10 log10 log10
3x0.3x10
=— =9
1
52.  (5)
53.  (9)
At constant T

AS =2.303nR log Va
Vl

=2.303x2x2x |ogz—2O » 9.2 cal K™ mol™

54, 1)
Sh,S;(s) + 3H,(g9) = 2Sb(s) + 3H,S(g)
0.01 -x 0.01 - 3x 2X 3X
Where 3x =0.005

H,S+Pb*" ——PbS+2H"

Number of moles of PbS formed = % =0.005 mole

At equilibrium, [H,] = (0.005j

250

K, = [0.005) _1
0.005

55.  (3)
56.  (6)
57, (2)

M——>M, +ne”  (atanode)
Mp +ne"——>M  (at cathode)

Net reaction: My —— M7

0.0295 = 0.059 log [Mr{}
S M
~0.059 0.1

n= og = n=2
0.0295 " 0.01

58.  (3)
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59.  (8)

60. (5)

CENTERS: MumMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA/ JALGAON / BOKARO / AMARAVATI / DHULE m



..
pAc E Major Test — 4 : Mathematics (Main) Code - 1

PART (C) : MATHEMATICS

ANSWER KEY
61. (D) 62. (B) 63. (A 64. (B) 65. (B)
66. (A) 67.  (A) 68. (C) 69. (C) 70. (D)
71. (D) 72. (D) 73.  (C) 74. (A 75. (A
76. (D) 77.  (C) 78. (A 79.  (B) 80. (B)
8l.  (9) 82. (5) 83. (5) 84. (3) 85. (5)
86. (3) 87.  (18) 88. (6) 89. (4 9.  (727)
SOLUTIONS

61. (D)

cot (cosec‘1 5 +tan’! Z) =X
3 3

Let coseca = g and tanp = %

cotacotp-1

. Xx=cot(a+p)=
(o +F) coto +cotf

62. (B)

y? =COSX+Y
Diff. on both side

2yﬂ=—sin x+ﬂ
dx dx
. dy _ sinx

Tdx 1-2y

63. (A
mel"l — (X— y)m+n’
Divide by x™"

yn X—y m+n
Eaey
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(ljn :( _ijﬂ']
X X
dy dt

Let y=xt=—=t+x—
dx dx

diff . t" = (L—t)™"

wrt/ nt"! g—t = —(m+n)1—t)™"*
X

(nt”—1 +(m+n)L-t)"" ) a_y
dx
.dt/ _
.. dX_O
* ﬂ:t =X
Tdx X
64. (B)

f(X)=sinx—bx+c
f'(x)=cosx—b
For decreasing
cosx—b<0
cosx<b

~be@ o)

65. (B)
If a year is selected at random, there are 2 possibilities year being leap or not

p(leap year) = %

p(non-leap year) = %

p(53 Sunday in leap year) = 2/7
p(53 Sunday in non-leap year) =1/7
p(Selected year having 53 Sunday) = 1 X 2 - §>< 1.5
4 7 4 7 28

66. (A)
2y? =x3 and y? =32x

3
Solving we get X? = 32X

x(x? —64) =0
x=0,x=8,x=-8
y=0,y=16,n.p

2
ﬂforc:l_:siﬂ =g
dx 2y dxCz 2y
For (0, 0)

2
& i3 o W
dx|c x>0 4y dx|c,
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.. Angle between them 2771

For [8, 16)
dy 3,684 4
dxl. 4 16
dy; _16_,
dx|c, 16
tan @ = my-my|_[8-1 1
1+mm,| [1+3] 2
G):tan‘11
2
67. (A
= m is 5 root of unit
i.e.of X>-1=0

Other roots are 1, m?, m®, m*

We got 1+ m+m?+m>+m* =0 (Sum of roots)
~l+m+mi+md=—m?

Required = log, |-m, —m,| = log, ‘Zm“‘

=log,2=1
68. (C)
S, =1+(1+2)+(1+2+3) +...... n brackets
T,=1+2+...+n= n(n2+1)
2 nn+1) &n* n
S2 :Z :Z_"‘—
n=1 2 n=1 2 2
_n(n+1)(2n+1) . n(n+1)|
12 4 ooz
3 20X21X41+ 20x 21
12 4
=1540

69. (C)
Putting y =mx+2 in equation of circle x? +m?x? +4mx+4 = 4x+8mx+21
A+m?)x* —4(m+1)x-17=0
For x to have 2 values D >0
S e (m+1)% + ¥x17@1+m?) >0
4 1
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Am® +8m+4+17+17m° >0

21m? +8m+21>0
Which is true for all m.
~meR

70. (D)
S:4"C;+a,"C, +3,"C,+a,"C,; +.....+a,"'C, =?
S:a["C,+3"C, +3*"Cy +.....+3"1"C, ]

S :%[3”(:1+32“c2 +3Cy+..3""C, |

a
S:21[4" -1
3 [4"-1]
71. (D)
f (x) = log(x* —8/ x)
G 8 >0
X
3 2 D<0
x* -8 S 0= (x=2)(x*+2x+4) 20
X X
S X € (—o0,0) U (2,0)
72. (D)
Ao =5! =120
| D =51=120
Lo......... =51=120
PA......... =41=24
PE......... =41=24
PLAE....=21=2
PLAR ...=2!=2
PLAYER =1
-.Rank =413
73.  (C)
13x% —18xy +37y? +2x+14y—2=0 [Conic section]

a=13b=37,h=-9,g=1,f=7,c=-2
a h g/ |13 -9 1

A=lh b f|=|-9 37 7|=-1600
g f cl |1 7 =2

h? —ab =81—481=-400

+A#0,h*—ab<0, Ellipse

74. (A

y? =8x x2 -
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E.O.T for Parabola: y = mx+E
m

E.O.T.for H. B: y=mx=+/m2 -3

Since tangent is same, 2 =ym?-3
m

4

F:m —3

St=m?

t?-3t—-4=0

m? =4 m?=-1
m=+2 n.p

LEOT. = y=42x+1

75, (A
. A2
Z=(1+\/§|)(\/§—|?)>
(1+i)(3—J§i)
Arg (2) = Arg(1+\/§i)+2Arg(«/§—i)—Arg(1+i)—3Arg(3—«/§)

76. (D)
X2 +y? —2x+4y+3=0= (x-1)* +(y+2)* =2 ry
Centre =(1,-2)
Radius = \/E

Since sides are parallel to axis diagonal will be at angle of T (o -1)

2,~1
4 r (>

X =1+rcos6 ‘ﬂl

y, =—2+1rcos0 {0,'9“]\\,_,/ (1,—'1.)

.".Coordinates of the vertices will be
(2,-1), (2,-3), (0,-3), (0, -1)
None of these

ol '}"I._

77.  (C)
X2 y2
Equation of ellipse —+—=1 ... (1)
a“ b
For circle = r =ae = r =+/a’ —b?
L EOCIX*+y*=a®?-b* (2)
Put (2) and (1) we get
2 R2 2 2
ab—2y+y_2:1
a b
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y2 b2+y2
2 a
bZ
- a? —p?
Area = %(y) FF, (.- Area of A)
2
30=1xzx b* e
Z a’ —b?
2 2
_p2\Na -b
30=8B =
b? =30

FF, =13
78.  (A)
10 10
ZZtan1[m)=tanll+tanll+tanli+ ...... +tan*li
o] n 2 3 10
-1 -1 12 12
tan" 2+tan " 1l+tan T —+........ +tan™ —
3 10

tan‘13+tan‘1§+tan‘1l+ ...... +tan‘13
2 10

We get
S —45x %+ 0T _ o5
4
79. (B)
2 3 2 3
Texa o+ X 1oxe XX o
I.me"—e‘x—Zx 2 6
1 =
x—0 x3 x3
31
=lim—=—
x—0 3x 3
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80. (B)

LHL:|mw—mé£iij=0
h—0"

RHL = lim he™?" =0

h—0"
f(0)=0
- f(x) iscont. atx =0
For differentiability

LHD:IHn_fm)=O_Gh)=1
x=0 h h
—-2h
RHD = mnfun—fm):he -0_,
h—0* h h
-+ LHD # RHD

s.cont. but not diffatx =0

8L. (9
Complex and locus
max(iz +3—4i) =distance from centre + radius [max. distance from point on centre]

=5+4=9

1
N

(-3,+4)

82. (5)
If f(x) isdiff. f(x) iscont.aswell [LCD]

Sf@Q=1fQ)"
A+B=3A-B+2
A-B+1=0

Since diff LHD = RHD
2B =3A

Solving equation we get
B=3, A=2

L A+B=5

83. (5
f(x)=x"+x>+1

f(x):e(x+1)lnx+x2+1

f'(x)= el inx [In x+X—+1}+ 2X+1
X

V@):&[0+%j+2+1
=5
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84. (3
dy
dt _6t_
%_Zt_s
dt
dy
Nowforx=xt=0butd—:3vXeR
X
85. (5
A
y=my
0 /7 B
(0.0)/ my+x=0 2x+y=5

Let Ler linesbey=mxand y= L is (L er lines p.t. origin)
mx

OM =

2x0+0—5‘
J5
Parallel AM =\/§

In AOBM

tan 45° = oM
MB

~MB=45

11y AM =+/5

(AAOB):%OM xAB:%x 5x2/5
=5

86. 3)
tan X +sec x = 2cos X

1+sin x = 2c0s? X
2sin® x+sinx—1=0

) ) 1
sinx=-1 or smx:z

3n n b5n
X=—, X=—, —
2 6 6
3 values of x
87. (18)

2cosec’ 0+8sec” 0 =10+2cot’ 0+8tan” 0

AM>GM
=10+2/2x8
min(2cosec? 6 +8sec’® 0) =18
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88.

89.

90.

Major Test -
(6)
i+ ° + ! + +nterms—£
12 12422 12422432 77 n+1
_I__2r+1 2r+1 6

' >r? r(r+1)(2r+1) r(r+1)

:6__:6_n
n+l1 n+1

LK=6

4)

Let n be required no. of coins
Then P (at least one head) > 0.9
1-P(nohead) >0.9

n
l—(%) >0.9
n
1—(%) <0.1
n
(%) <01

2" >10
least tosses =4

(727)
The given P(x) should be
P(X) =(Xx—=D(x—2)(x—3)(x—4)(x—5)(x—6) + x
For all given condition to be true
S P(7) =6x5x4x3x2x1+7
=727
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