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Physics

3
1. (a)é= V;—;, where W = load, ¢ = length of beam and I is geometrical moment of inertia for rectangular
beam,

3
[ = % where b = breadth and d = depth

b4

For squarebeamb =d - I} = 5

. . nrt We3x12  4aWe3
For a beam of circular cross-section, [, = (—) o6 = =
> 2 4 1 3Yb* Yb4

(for sq. cross-section)

wes o awes
3Y(rd/4) ~ 3Y(mrt)

and §, =

(for circular cross-section)

8, _ 3mr? 3mrt 3

8§, b* (2?2 w

Now

(~+ b? = mr? i.e., they have same cross-sectional area)

2. (¢)
nll‘
<
7B
z
Gm(Z2 m)
GA = f]
Gm(Zm) e
Fog = — (—1cos 30° —jsin 30°)
Gm(2m) _ .
Foc = — (icos 30° — jsin 30°)

. Resultant force on (2 m) is Fg

= Fga +Fgp + Fec

= 2Gm?] + 2Gm?i(—cos 30° + cos 30°)
+2Gm?j(—sin 30° — sin 30°)

= 2Gm?%j - 2Gm?j(—2 * 1/2)

= 2Gm?j — 2Gm?j = 0.

3. (b) Reverse resistance
_ AV 1

_ _ 6
= AT 05x10-6 2x10%

4. (b)
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=2 = (0.1x100 100 z
-W-a()’l)—(- X n)cos( nt+§)
d
vy = a(yz) = (—0.1 X m)sinmt
= (0.1 X m)cos (nt + E)
2

T T T

s ANp=———=——
¢ 3 2 6

5. (a) L, = 60 cm v, = 256 Hz.

1T 1
= —_— = X —

VEo2Ldm VT

Lo o b _gegy 60

=285y = vyt = 256 X {5 = 1024 Hz.

6. (c)mx10=2x3><10‘2x%orm=6x10‘4’kg=6><10‘4><103g=0.6g
7. (b) Let the mass per unit area be o. Then the mass of the complete dise
= o[m(2R)?] = 4moR?

The mass of the removed disc = 6(mR?) = moR? Let us consider the above situation to be a complete dise of radius 2

R on which a dise of radius R of negative mass is superimposed. Let O be the origin. Then the above figure can be
redrawn keeping in mind the concept of centre of mass as:

47(61{2 ei—>
L J o

O noR?

_ (4moR?) x 0 + (—moR?*)R

cm 4moR2 — moR?
—moR? X R
" Xem T T3 OR?
R 1
" Xem= gD a=g
8. (¢)l=—2=

R+R;+R,
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Pot. difference across second cell
=V=¢e—-IR, =0

2¢€

E=—"
R+R; +R,

R2=O
R+R1+R2_2R2:0
R+R,—R,=0 ~R=R,— R,

9. (¢)
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As the sphere floats in the liquid. Therefore, its weight will be equal to the up-thrust force on it

Weight of sphere = %nR3 pg .... (i)

Up thrust due to oil and mercury

2 2 ..
= ETTRS X 0018 + §1IR3GHgg ....... (i)

Equating (i) and (ii)

4 2 2
§1IR3pg = §1IR30.8g + §1‘[R3 + 13.6g
=52p=08+13.6 =144 > p = 7.2

I 0 10
10.(a) B = B x = = B
2rP 2T ém" 12
L= =—=96kW

1. ()P =—5=—1%
1+% 1+(0-§) 1.25

12.(d)v =v (‘;4_";2)

Here, v = 600 Hz,vp = 15 m/s

vy =20 m/s,v =340 m/s
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v =600 (%) ~ 666 Hz

13. (a) Potential at the given point = Potential at the point due to the shell + Potential due to the particle
GM 2GM  3GM

a a a

14. (a) Inx = Acos wt, the particle starts oscillating from extreme position. So, at t = 0, its potential energy
is maximum.

15. (¢) The electron moves with constant velocity without deflection. Hence, force due to magnetic field is
equal and opposite to force due to electric field.

B E E_ 20 40
= = ===
qv q \% 505 m/s

16.(a) T = 21 (L)

MBy

I 1 , I
T =2 ( ) =—|2
T \amB,/ = 2|“™ |(MBy)

==x2=1 d.
) secon

17. (b) Current in the circuit,
&

[ =
R+r

Potential difference across R,

€

V=IR=(R+r)R=1+%

WhenR=0,V=0
R=0o,V=¢

18. (d) A > Ayy also, wavelength of emitted radiation A « ﬁ.

19. (d) For stress to be equal, % = %
1 2

A1

. Té _-AQ _-2

20. (b) |A + B| = VAZ + B? + 2ABcos 120°

-1 1
A2 + B2 +/2AB —_ (cos 120° = ——)

/2 :

JAZ+BZ—A(A) =/B2=B(~A=B)

21. (d) It is a one of Fraunh offer diffraction from single slit. so for bright fringe where a is the width of slit
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asin@ = (2n+1)%

_ 2asin® _ 2x1.2x1075%0.0906 — 72484,
2n+1 2X1+1
_ F _ mgsina _
22.(c)u= R = macosa — tan a
H; _ u?sin?0/2g 2
23°(d) H,  u2sin2(90°-0)/2g tan®9
24.(d)
iy
P L Q
l L/2
2
. 3g
angular acceleration a = 71

2
25.(c) We know that S—C is energy of capacitor, so it represent the dimension of energy = [ML? T~2].
26.(c) Power gain = voltage gain X current gain

Vo Io
G G Vi 11
Vo R 50x50x 20 _ 1250
V2 Ry 200

27.(c) Due to volume expansion of both mercury and flask, the change in volume of mercury relative to
flask is given by

AV = Vo [yL — v]A6 = V[y, — 3ag|A6
=50[180x 107 -3 x 9 x 107°](38 — 18)

= 0.153cc
28.(a) With the increase in temperature, the surface tension of liquid decreases and angle of contact also
decreases.
29.(b) i = A+28m _ 60;—30 — 45°
2GMp
(Ve)p _ Rp _ ﬂ &
30- (C) (Vede © [2GMe Me Rp

10M, Re
= X =10
M, R./10

s (Ve)p = 10 X (ve)e = 10 X 11 = 110 km/s

31. (b) Fringe width § =2
32.(b) According to Einsten's photoelectric effect, the K.E. of the radiated electrons
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KEpayx =E—-W
1
—mv? = (1 —0.5)eV = 0.5eV

2

1

Emvg = (2.5 —-0.5)eV = 2eV
vi 05 1 1

vV, 2 & 2

33.(a)? =c-alsok = 2Tﬂandoo = 2mv
0

These relation gives Egk — Bow

IgRg _ 107°x100

34.(b) Here, R = 100051, = 1075 A1 = 1A;S =25 = £2
g

21%(p—po)g

35.(b) Terminal velocity, v, = o

2X(2x1073)2x (8—1.3)x 103 x9.8
9 x 0.83

=0.07 ms™?!

36.(d) T, = 7°C = (7 + 273) = 280 K

T, T,
n O, n
B 50 50 1
N 100 100 2

2T, =2xT,=2x280=560K

New efficiency, n’ = 70%

T _, 70 _30_3
T, " T 7100 100 10
10 2800

T{ = 5 x 280 = —— = 9333 K

1-10-5
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= 1073Q in parallel

- Increase in the temperature of high temp. reservoir = 933.3 — 560 = 373.3 K= 380 K

37.(c) As m would slip in vertically downward direction, then mg = pN

= N —mg_ 100 _ 200 Newton
il 0.5

Same normal force would accelerated M,
200

thusay = - =4 m/s?

Taking m + M as system

F=(m+M)4 =240N

38.(c)§x100=§x100+2¥x100
= 6% + 2 X 3%
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39.(a) Here,u = 0;a = %;V =:t=t
eE
sv=utat=0+—t
m
de-Broglie wavelength,
h h h

Tmv m(eEt/m) T eEt
Rate of change of de-Broglie wavelength
di h ( 1) _ —h
dt  eE\ t2/ eEt2
40. (b)R;=60cm,R, =, p=1.6
1 1 ( 1 1 )
f - (u ) R1 RZ
1 1.6 1(1):>f—100
P (1. ) 0 = cm

41. (¢) The tension T, at the topmost point is given by

2

T, =——
1750 mg

Centrifugal force acting outward while weight acting downward.

The tension T, at the lowest point

2

TZ =W+mg

Centrifugal force and weight (both) acting downward

mv3 — mv?

T,—-T; = 20 + 2mg

vZ = vZ — 2gh or v — v? = 2g(40) = 80g

) _80mg _

42.(d) Mutual inductance between two coil in the same plane with their centers coinciding is given by

2m2R3N, N
M=o (R—> henry.
T 1

43.(¢) [x] = [bt?]. Hence [b] = [x/t?] = km/s?
3

\% v Ic 3v 2
. X—=4X—0r—=—X—=
44.(b) 3 41, 4 21, or lo, 4 4v 8

(b ng4n; . my n n,
45( ) y-1 Yi—1  v2-1
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A Y = E

46.(d) At resonance wL = 1/wC

and i = E/R, So power dissipated in circuit is P = i2R.

47.(a) Suppose the liquid in left side limb is displaced slightly by y, the liquid in right limb will increase by
y/2.

The restoring force

F=—-PA

= —pg(Z) x 24 = 3pgA(-y).

F
= — = A_
a=— 3pgA(—y)/m

m

On comparing with, a = —w?y, we get

_ 3pgA iT =4 m
w= - an =2 3pgA

48. (d) Let'n'such capacitors are in series and such ' m ' such branch are in parallel.
~250Xxn=1000 ~n=4 ... (i)

Alsosxm=16=>m=""=8 .. (ii)

. No. of capacitor = 8 X 4 = 32

49.(a) Distance of closest approach
Ze(2e)

rg=———7"——

4, (% mvz)

Energy, E=5x10°x 1.6 x 10719

S 9x107%x(92%x 1.6 x 1071)(2 x 1.6 X 10719
“To= 5 x 106 x 1.6 X 10~ 19

>5r=52x10""m=53x%x10"1cm

50.(d) T = MBsin 0 = 1, = NiAB, [6 = 90°]
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Chemistry
51. (a) 4K0, + 2C0, - 2 K,CO05 + 30,.
KO, is used as an oxidising agent. It is used as air purifier in space capsules. Submarines and breathing masks as it

produces oxygen and remove carbon dioxide.

52.(a) Bactericidal are the drugs that kills bacteria. Ofloxacin works by stopping the growth of bacteria.
This antibiotic treats only bacterial infections.
53.(b)AU=q+w

=10 x 1000 — 2 x (20) x 101.3 = 5948]

_ E><i><t.2 __31.75X.5xt

54.(a)m—96500, T 96500 °’

~ t=12157.48sec
55.(d) Aldol condensation is given by only those aldehydes or ketones which have a-hydrogen atom on a

saturated carbon; a — H present on unsaturated carbon atom cannot be easily removed by a base.
56.(d) For a fcc unit cell

_vaa
=7
4r
a=—=2v2x0.14=0.39 ~ 0.4 nm
V2
57.(b) PV = RT,PV = %RT,
20P = 120 %X .0821 x 400
40 T
orP =492 atm
58. (d)
NH, N;Cl-
NaNO, +HCI g IIBI’,
0-5° diazotisation
N;BF.,' F
A N +BF;+N,
(Balz-Schiemann 5
reaction)

59.(b) Benzoic acid is used as preservative as sodium benzoate.

60. (@) Only 1° aromatic amines undergo coupling reactions to form a dye.
61.(c) Hi:0ls' » B.O. =(1-0) =3

H;:01s20%1s! ~B.O. = %(2 -1) = %
Even though the bond order of H3 and H; are equal but Hj is more stable than H3 as in the latter, one electron is

present in the antibonding (o * 1 s) orbital of higher energy.
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62.(b) Moles of glucose = % =0.1

Moles of water = % =99

Total moles = 0.1 +9.9 = 10

Pu,0 = Mole fraction X total pressure

_ 29 X 760
10

= 752.4Torr

63.(c) CO,,Si0, are acidic, CaO is basic and Sn0, is amphoteric.
64.(a) Since concentration of ions is the same hence E o = E¢gp
65.(b) Benzaldehyde forms cinnamic acid as follows.

CHO

I (CI I3C())2() (,‘HJ(‘O()N:.}_)

p s
CH = CH.COOH

Cinnamic acid
66.(a) [Fe(H,0)sN0]SO,
Let O.N. of Fe be x then,
IX @) +5X0)+1X(+1)+1x(=2)=0
x=+1
67.(b)

- Conc. 11,50
C Hg———274

(-H,0)

C4Iim\0 Oxidation 5
C,HgO (R —COCH;
ThuS C4H80 Should be CH3CH2COCH3, hence C4H100 Should be CH3CH2CHOHCH3

68. (b) The required equation is

2KMnO, + 3H,S0, —
K,SO, + 2MnSO, + 3H,0 +  5[0]

nascent oxygen
2Fe(C,0,) + 3H,S0, + 3[0] —
Fe,(S0,)s + 2CO, + 3H,0

O required for 1 mol. of Fe(C,0,) is 1.5,50 are obtained from 2 moles of KMnO,
- 1.5[0] will be obtained from = Z X 1.5 = 0.6 moles of KMnO,.

69.(c) This reaction occurs according to Markownikoff's rule which states that when an unsymmetrical
alkene undergo hydrohalogenation, the negative part goes to that C -atom which contain lesser no. of H
-atom.
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CHy;-CH, -C=CH+HCl——
CH: "CH_» - C =CH2
Cl I
—L . CH,-CH, - C-CH,
Cl
70.(3) 0.80(.)8_00.6 = XB;XB = 0.25
71. (¢) MgO being high melting does not catch fire and hence protects the cooker against fire.
72.(d) K,Cr,0, + conc. HCl - Cl,
73. (a) Maximum lowering of vapour pressure will be given by the substance which give maximum number
of particles in solution.
74.(d) Positive charge T; coagulating power T so, MgCl, will be most effective.
75. (a) No compound of Ar has yet been reported with F,
76.(b) Oxygen being more electronegative, will be best oxidising agent among given options.
77. (¢) 11 2 is independent of initial concentration. - t;/, o a°
~8.(b) AG = AH — TAS

= —382.64 + (298 x 145.6 x 1073)
= —339.3 k] mol™?!

79.(c) Polythene is a linear polymer.
80. (b) Since ssilica is acidic impurity the flux must be basic.

CaO + Si0, — CaSiO;
81.(d) A — B,AH = —10 k] mol~?!
It is an exothermic reaction,

Eaw) = Eaca) — (AH)
=50 — (=10) = 60 K

82.(b) Cl-is oxidised to Cl, at anode.
83.(b) Density = 1.17 g/cc (Given)

Mass
Volume

Asd =

Volume = 1cc ~ Mass=d=1.17¢

No. of moles _ 1.17Xx1000

MOlarlty = Volume in litte ~ 36.5x1
_ 170 _ 32.05M
~ 365 7

84. (d) LiHCO; is unstable and exists only in solution.
85.(d) P,0; have great affinity for water, so the final product will be orthophosphoric acid.
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P,0,, —20 4HPO,

Metaphosphoric
acid

iszo

2H50
41'131}04 (_2— 2]‘141’20?
orthophosphoric Pyrophosphoric
acid acid

86. (c) The cyclic portion contains more C -atoms than acyclic portion. Hence it is derivative of
cyclopentane

| 2

I-{1-methyllethvyl
cyclopentane

87. (a)

2RCOOK =Y S RCOO™ + 2K~
oxidation Anode Cathode

At anode 2RCOO™ — 2ZRCOO"* +2¢”
2RCOO* - R—R+2C0O,
Al cathode 2K"+2¢ — 2K
2K +H,0 = 2KOH+H, T

88. (c¢) The lesser the electronegativity of halogen in NX; the more is the basic character. N can donate
more electrons in that case.

89. (d) Both drugs are used as antacids.

90. (d) Since sucrose is dextrorotatory while hydrolysis product of sucrose, having equimolar mixture of
glucose and fructose, is laevorotatory. Hence the hydrolysed product of sucrose is known as invert sugar
and the hydrolysis of sucrose is known as inversion.

91. (a) This method is very useful for removing all the oxygen and nitrogen present in the from of impurity
in certain metals like Zr & Ti .

: 523K . 1700K
Ti+2l, - Til, S5 Ti+ 21,
Volatile Pure metal

stable compound

92.(c) K,Cr,0, + 350, + 4H,S0, - K,S0, + Cr,(S0,); + 3505 + 4H,0

O.N.of chrominum changes from +6 to +3

93.(b) High density polythene is used for manufacturing of buckets, dustbins, pipes etc.
94.(a)
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O

_ CH; CH-OH
_
< ) H,80,
CH, OH OCH,
[ |
H,C-C-CH;
|
CH;
95.(b)

. A COCH,4
[3-keto actd ——>
Clemmensen
Reduction

96.(c) [PtCl,(NH3),]Br, and [PtBr,(NH;),]Cl, are ionisation isomers

97.(b) In lanthanides, there is poorer shielding of 5d electrons by 4f electrons resulting in greater
attraction of the nucleus over 5d electrons and contraction of the atomic radii.

98. (a) SARAN, a polymer of vinyl chloride (CH, = CHCI) and vinylidene chloride, is used for making
synthetic hair wigs.

99.(a) Wilkinson's catalyst in [RhCI(PPh3)3], redviolet in colour and has square planar structure. It is used
for selective hydrogenation of organic molecules at room temperature and pressure. TiCl, + (C,Hg)3Al is
Zeigler Natta catalyst. (C,Hs), Pb is an anti-knocking agent. cis-platin is used as an anti-cancer agent.

100. (a) Work done during adiabatic expansion

= Cv(Tz - T1)
or —3000=20(T,—300)=>T,=150K

Mathematics
101. (c) We define the following events:

A;: He know the answer

A,: He does not know the answer

E: He gets the correct answer

Then, P(A;) =9/10,P(A,) =1-9/10 = 1/10,P(E/ A,) = 1,P(E/A,) = 1/4.

Therefore, the required probability is

~ P(A,)P(E/A,)
P(A;/E) = P(A,)P(E/A,) + P(A,)P(E/A,)
1 1
__ 10Xz _1
9 1 1 37
1o X 1+ 10 %2

102. (b) g < x < 1t then
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1+ cos 2x
’— [cosx| = —cosx
1 + cos 2x
— | xcosxdx

xsm X + cos x

103. (€) A= (x2 —xq)y
y = 3x; and y = 30 — 2x,

- (229,

6A(y) = (90 — 3y — 2y)y = 90y — 5y°
6A'(y) =90 — 10y = 0
>y=9A"(y)=-10<0

Xy = 3;x, = 21/2

21 15x9 135
= A= (5 -3)9= 5=
Va
y=3x
y»=30-2x
) ¥

» X

0 Xy X,

104. (d) Wehave f(x) = 4x3 —7,x € R.
fis one-one. Let x;,X, € R and f(x;) = f(x,).

= 4x3 —7 =4x3 — 7 = 4x3 = 4x3

=>x3=x3=>x3-x3=0
= (X — X)) (X5 + X%, +x5) =0
XZ) 3x3

+=2|=0
2 4

= (X — X2) [ Xt
= x4 — X, = 0, because the other factor is non zero.
= X; = X, - fis one-one.
fis onto. Let k € R any real number.

k4 7\/3

f(x)=k:>4x3—7=k=>x=<T>

Now (k:7)1/3 € R, because k € R andf[(k+7)1/3] =4 [(w)lﬁr -7

4

k+7
= 4(7)-7=k

f): MHT CET PYQs
L e
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1/3
~ ks the image of (%)

-~ fis onto.
~ fis a bijective function.

105. (@)~ ({(~p)AgQ =~(~p)V~q=pV(~Qq)
106. (¢)I= flz [x?]dx — flz [x]%dx

V2 V3 2 2
=f dx+f 2dx+f 3dx—f 1dx
1 V2 V3 1

=4-V2-43
107. () x(1 +y»)Y2dx+y(1 +x?)Y2dy =0
xdx ydy

= =
(1 + XZ)l/Z + (1 + y2)1/2

Integrating we get

21+ x2+2/1+y2=2cor
(1+X2)1/2 +(1+y2)1/2 =c

100
0 1 0|=I,

0 0 1
109. (b) Let D(x,y,z) be the required point, Then, the mid-point of diagonal BD is

108. (c) A’ =

<x+1 y+2 z—4)
2 72 72

Also, the mid-point of diagonal AC is

(3—1 —1+1 242
27’ 2 72

)ie. (1,0,2).

But, the mid-points of the diagonals of a parallelogram always coincide.

So,x=1,y=—-2,andz = 8.

Hence, the required point is D(1, —2,8).
sin x+cosx
110. (d) f mdx

sinx + cosx

=/ dx = tlog(sinx — cosx) + ¢

sinx — cosx

111.  (c) Any plane containing % =

Z+2 .
= —1S
1

ax+ 1) +b(y—3)+c(z+2)=0.....(0)

where —3a+2b+c=0 ....... (i1)
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If the plane passes through (0,7, —7).
~a+4b—-5c=0 ... (ii1)

From Egs. (ii) and (iii),

a _ b _ C
-10—4 1-15 —-12-2
a b c
= — = — = —
1 1 1

Therefore, the plane (i) becomes

x+1D+Fy—-3)+@z+2)=0
> x+y+z=0

112. (@) The equations of line BC are (using two -point form)

Any point on this line is (2t + 1,4, —t + 6). If this is the foot of perpendicular from A on the line BC, then d.n. of this
perpendicular are

<2t+1-14-1,-t+6—-1>ie.<2t3,—t+5>

Using condition of perpendicularity, we have
2)(2)+3x0+(-t+5)(-1)=0

>5t—5=0=>t=1.

~ Required foot of perpendicular is (2 + 1,4,—1 + 6) = (3,4,5).

$A (1,1, 1)

. «(C(5,4.4)
N
(1,4,6)

113. () PA~PA(~pAQ) =(PA~qA(~qAQ)
=fAf=f

(By using associative laws and commutative laws)
~ (pA~q) A(~ pAQq) is a contradiction.

114. (b)2Mm =2"+56
= 2M_20 =64 -8 =26_23
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x2-1 _ x+1

X242X—3  X+3

115. (d) Forx < 1,f(x) =

1
s limg-f(x) = 5

x%-1 _ X+1

x2-2x+1  x-1

Forx > 1,f(x) =
s limf(x) =0 x — 17
~ The function is not continuous at x = 1.

116. (a) Equation of the line through (1, —2,3) parallel

) -1.
to the line> =% =" s

2 3 -6
Xx—1 y+2
T=T:_:r(say) ...... (1)

Then, any point on Eq. (i) is
(2r+1,3r—2,—6r + 3).
If this point lies on the plane x — y + z = 5, then

@2r+1)—@Br—2)+(—6r+3)=5

1
>-7r+6=5>r=2

7
Since, the point is (g, = %, 175)
Distance between (1, —2,3) and (2, E, 1—5)
7R 7
_ (4 4 9 +36)_ (49)_1
~J\49 49 " 49/ [\49)
117. (a)
X + sinx X+25in%cos%
- = - — — a4 44
f 1+ cosx _[ 2COSZ% X

= f [g sec? ; + tan ;] dx

J Lecza +jt Xd
XzseCZX anZX

= xtan— jt Xd+Jt Xdx+C
—Xan2 anZX an2X

t X+C
xtan -
2

118. (b) Here, 2x+y < 30,x+ 2y < 24,x,y =0

The shaded region represents the feasible region, hence

% MHT CET PYQs
L e
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z = 6x | 8y. Obviously, it is maximum at (12,6).

Hencez=12xXx6+8x6 =120

Y

\l\

119. (b) In the interval g to g, [x] =1

/2 /2
~ 1= f xsin(m — x)dx = j xsin xdx
/3 /3

V3 m
= [—xcosx + sinx]gg =1 —7+€

120. (b) We write the given equation as

tan 0 + tan 40 = —tan 76(1 — tan Otan 40)

= tan(6 + 46) = —tan 76 = tan 56 = tan(—70)
~ 50 =nm+ (—76) or 120 = nm

~ 0=nm/12,n el

121. (d) We can write the given expression
- ExDH+{- @x DY+ k- B x DIk

xq

I
ol

Since for any vector @,

=@ Di+GE-Di+GE bk

122, (@) f(0) = sinB(sin 6 + sin 36)
= sin 6(2sin 26cos )

= (2sinBcos 0)sin 20 = (sin20)% > 0VO € R

f): MHT CET PYQs
L e

123. (c) Change the inequalities into equations and draw the graph of lines, thus we get the required

feasible region as shown below.
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The region bounded by the vertices A(0,5), B(4,3), C(7,0).
The objective function is maximum at C(7,0) and Maxz =5 X 7 + 2 x 0 = 35.

124. (a)

" 30tan 30°

30-h

30tan30° 30

From geometry, we have

orh =30—+3r
Now, the volume of cylinder,
V = nr?h = mr2(30 — V3r)

Now, let &% = 0 or 1(60r — 3v3r2) = 0
dr

orr =22
V3

2
Hence, Vipay = T (2_\/2) (30 — \/g\Z/_(;) = ‘IT% X 10 = 4020‘”

125. (@) Any plane through the given line
2x—y+3z+1+Ax+y+z+3)=0
(From S +AS' = 0)

If this plane is parallel to the line % = % = g, then the normal to the plane is also perpendicular to the above line.
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A QENI+A-12+B+0)3=0
= ('-' 1112 + m;m, + nin, = 0)

A=—2
= 2

and the required planeisx — 5y +3z—7 =0

and the required plane is x — 5y + 3z — 7 = 0.

126. (¢) || =|b|=¢ =1

3-b=(1)(1)cos® = cosO and
¢-3=1cos0,b-¢=cosH
. 3-3 3-b 3-¢ 1  cos® cosH
@2 =15-3 b-b b-&l=|cos®6 1  cos®
¢-3 ¢-b ¢-¢ cos® cos® 1
Operate R; > R; + R; + R3
1 1 1

= (14 2cosB)|cos® 1 cos®

cosO cosO 1

Operate CZ i CZ e Cl; C3 4 C3 - C1

1 0 0
= (1+ 2cosB)|cos® 1—cosb 0
cos O 0 1—cosO

= (1 + 2cosB)(1 — cosB)?
= [3b¢] = (1 — cos )V + 2cos 0

127. (a)sin2x—sin4x+sin6x =0

= (sin 2x + sin 6x) —sin4x = 0

= 2sin4xcos 2x — sin4x =0

sindx=0=4x=nn=x =

&1 A

1
2cos2x—1 =0:>c052x=5

=>2x=2nni§orx=mti

olA

128. (a) Perpendicular distance of directrix from focus = 2— ae=4>a (2 - %) =4=a= g
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X< /—_}(;. >X
Mo

v
o - =al
Y X ae

~ Semi major axis = 8/3

129. (c) For any point P(x,y) that is equidistant from the given line, we have

X+y—V2=—(x+y—2v2)
or 2x+2y—3v2=0
130. (@) Let the co-ordinates of A be (a, 0). Then the slope of the reflected ray is

Y
A

(5.3)

®)
>
=
2
54

w

320 = tan @ (say)......... (1)

5-a
Then the slope of the incident ray

1-a

from (1) and (2) ~ tan 6 + tan(m—06) = 0

3
= + =0=>3-3a+10—-2a=0
5—a 1-a
13
>a=—
=%

Thus, the co-ordinates of A are (? , 0).

131. (c¢) Letx? =c0s20=>0<20< g( x? > 0)

V2cos 0++/2sin 9)

The expression = n_l(
€ expressio ta 7c056—v2sin®

Tre="41 (x?)
4 —4 2COS X

can-1 (1 +tan6)
=tan™ " (———

1—tan®©
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132. (d)y=x¥,Iny = x?lnx

1dy , 1
——=2xInx+x*-— =x(1 + 2Inx)

y dx X

dy x2 x2+1

Fiah -X(1+ 2Inx) =x (1+ 2Inx)

133. (b)A+B=180°—-C=90°
a = 2RsinA,b = 2Rsin B, c = 2Rsin C

a? —b? sin®? A—sin? B
“a2+b?2 sin2 A+sin? B

_ sin(A + B)sin(A — B)

= A+ B=90°
sin? A + sin%(90° — A) [ ]

_ sin90°sin(A — B)
"~ sin? A + cos2A

= sin(A — B)

o

134. (b) From geometry, the sum of all internal angles = (n — 2) x 180

where n is the number of sides of the polygon.

[2%120° + (n— 1) X 5°] = (n — 2) X 180°

N s

=>n?-25n+144=0=>(n—-16)(n—9) =0
If n = 16 then the 16" internal angle = 120° + (16 — 1) x 5° = 195° > 180°
~n# 16. Hencen =9

135. (@) 0.4096 = 5C;pq*
0.2048 = 5C,p?q® wherep+q =1

1 4
= ==, = —
P=5473
Mean=np =1
_ P | 2X _ _ -1
136. (b)y =sin et 2tan™1x, forx > 1
dy__ 2
Or&_ 1+x2
dy -2 __1
Or(&))m\/g_ 143 2

Also, whenx =3,y = m— 2 ng_
Hence, equation of tangent is

1
y_g = —E(X—\/g).

137. (c) Desired probability
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= P(A) + P(B) — 2P(ANB)

A) _ P(ANB) _ 1
and P (E) T P®B) 2

r

138. (a) Put (1 + 5

roots is 13/3.
139. (b) ay +x2 = 7, and x3 =y cuts orthogonally. Now

() =-Zm () -av

al(-2)ee],, =

2+ ) in x? + 4xy + y? = 0, we get 3r2 + 9v2r + 13 = 0 for which product of the

L
V2

0r—§><3 =—lora=6.
140. (a) cos[2cos™!1x + sin"1x]
= cos[cos 1 x + cos™tx + sin"1x]
= cos[cos 1 x + m/2] = —sincos™!x

= —sinsin™14{/1 —x%2 = —y/1 —x2

- < -

141. (d)Since~(p=>q) =pA~q~(~p=>q) =~pA~q
142. (d) The required area is shown by shaded region

\/ -

Required Area

3 3
A=f |X—2|dX=2f (x—2)dx
1 2

3

-2

=2|——2x| =1

2 2

143. (c) Given, % = %— cos? (g)

' = dy _ dv
Putting y = vx so that o VXL

dv
Weget,v+x&=v—coszv
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dv dx 5 dx

= ——=——=sec’vdv=——

cos?v X X
Integrating, we get, tanv = —Inx +Inc

tan (g) =—Inx+Inc
This passes through (1, E) =Inc=1:y=xtan™? (logz)

144. (@) Puttingn=99andp = %, we have (n + 1)p = (100) (%) =50
so that the maximum value of P(X =) occursatr = (n+ 1)p=50andatr = (n+ 1)p—1 =49

145. (@) Let the progressionbe a,a+d,a+2d,
Thenx, =3x; ®a+3d=3a=>3d=2a....(0)

Againx; = 2x3 +1
>a+6d=2@+2d)+1=>2d=a+1.... (i)
Solving (i) and (ii) we get

a=3d=2

146. (c) The given equation reduces to

_a\2 2
&) ¥ =1 Thusa? =9, b? =3

Using b? = a%(e? — 1), we get

—O(a2 _ -2
3=9(e? - =e=—=

147. (¢)2yy; =2c=>c=yy;

Eliminating ¢, we get, y? = 2yy; (x + /yy1)

or (y? — 2xy,)? = 4y’%y{

It involves only Ist order derivative, its degree is 3 as y3 is there.

1

148. (a) f{f[f(x)]} = f[f(_)]

1-x
_¢ 1 _fx—l
- 1 - ( X )

~ f(x) is not defined for x = 1; f (i) is not defined for x = 0.

~ f{f[f(x)]} is discontinuous at x = 0 and 1 i.e., there are two points of discontinuity.

149. (c)Itisgiven that x = a(cost+ tsint) and y = (sint — tcost). Therefore,
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dx
T a[—sint + sint + tcost] = atcost

d—{ = afcost — {cost — tsint}] = atsint

dy
.ﬂ_ dt —atSint—ta
Tdx (dX) " atcost

dt

Then dy _d (ﬂ)

>dx?  dx \dx

_d tant
—dX(an)
_ o
= @nOg

dt
=sec’t-— = sec?t

dx . atcost

sec3t
T at

150. (@) The systemis 0x, + X, —x3 =1

_X1+0X2+2X3=2
X1_2X2+0X3=3

0 1 -11* 1
=2|-1 0 2 ||X2|=|2| or AX=B
1 -2 01IX3 3
Clearly |A] =0
4 2 2
NowAdjA=1|2 1 1
2 1 1

~ (Adj A)B # 0 = system is inconsistent

f): MHT CET PYQs
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