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S Physics

. 13 _h .
. The direction of vector A is reversed. What are

JCECE
ENGINEERING ENTRANCE EXAM.

SOLVED PAPER PTTY I

the values of A A and a|XJ?

(a) +2A,0 ®) +A,0

(© -A0 (d) -2A, 0

The velocity of a body moving with uniform
acceleration at a given instant of time t is
10 m/s. After 5 s its velocity is 20 m/s.
Distance travelled in that time is ;

(a) 300 m (b) 400 m

(c) 150 m (d) 75 m

. A stone falls freely such that the distance

covered by it in the last second of its motion is
equal to the distance covered by it in the first
5s. Itis in air for :
(a) 26s
ke) 138

(b) 25s
(d) 12s

. A child is swinging a swing. Minimum and

maximum heights of swing from earth’s
surface are 0.75 m and 2m respectively. The
maximum velocity of this swing is :

(@) 5m/s (b) 10 m/s

(c) 15 m/s (d) 20 m/s

An object is thrown along a direction making
an angle 45° with the horizontal direction.
The horizontal range of the object is equalto :

(a) twice the vertical height

(b) vertical height

(c) four times the vertical height

(d) three times the vertical height

. A fireman wants to slide down a rope. The

breaking load for the rope is %th of the weight

of the man. With what acceleration should the

fireman slide down ? (Acceleration due to
gravity is g)

g &
(a) 5 ((>)] 4

(c) i“:’: (d) zero

. A body of mass 1 kg is rotating in a vertical

circle of radius 1 m. What will be the

difference in kinetic energy at the top and at the

bottom of the circle ? (Take g =10 m/s%)

(a) 50J (b) 30J (c) 20J (d) 10J

8. A circular ring of mass m and radius r is rolling

10.

11.

on a smooth horizontal surface with speed v . Its
kinetic energy is :

(a) %nw:2 (b) %mv2

© %mvz @ mv?

. A satellite is revolving around the earth in a

circular orbit of radius 4 times that of the
parking orbit. The time period of the satellite is :
(a) 16 days (b) 2 days

(c) 4 days (d) 8 days

As shown in figure, a planet revolves in elliptical
orbit around the sun. Where is KE of the planet
maximum ?

P3
p4 P:2
P
(a) APy (b) AtP,
(c) AtPy (d) AtP,

If the condenser shown in the circuit is charged
to 5V and left in the circuit, in 12 s the charge on
the condenser will become :

2F 60
I

Iy
II

10 e
(a) T coulomb (b) % coulomb

(d) £ coulomb

10
(c) ? coulomb 10
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12.

13

14.

15.

16.

17.
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18.

A sings with a frequency (n) and B sings with a
frequency 1/8 that of A. If the energy remains
the same and the amplitude of A is g, the
amplitude of B will be :

(a) 2a (b) 8a

(c) 4a (d) a

Reactance of a cagacitor of capacitance C uF for
AC frequency ﬂg— Hz is 250, the value of Cis :

(a) 75uF (b) 100uF

(c) 25uF (d) 50pF

An electron and a proton have same de-Broglie
wavelength, then kinetic energy of the electron
fe:

(a) greater than KE of proton

(b) zero

(c) equal to KE of proton

(d) infinite

Relative permeability of iron is 5500. Its
magnetic susceptibility is :

(a) 5499 (b) 5500 x107

(©) 5500 x1077 (d) 5501

Aforce of 71 + 6k makesa body to move on a

plane with the velocity 33 + 4Kk. The power
developed is :

(a) V45 () 45

© 24 (d) V24

The variation of PV with V of a fixed mass of an

ideal gas at constant temperature is graphically
represented by as shown in figure :

(a) FIV (b) Tv
t !

V—> Y—>

P
© py / o Pv{

yY—> V==

The number of oxygen molecules in a cylinder
of volume 1m® at a temperature of 27°C and
pressure of 13.8 Pa is : (Boltzmann's constant
k=1.38x1072JKk™1)

19.

20.

21.

22.

23

24.

25.

(b) 0.33x10%
(d) none of these

(a) 6.23x10%
(© 3.3x10%

The minimum magnifying power of a telescope
is M. If the focal length of the eye lens is halved,
the magnifying power will become :

(a) % M) 3M

(c) 2M (d 4M

The surface temperature is maximum for :

(a) blue star (b) yellow star

(¢) green star (d) red star

A convergent doublet of separated Iens,
corrected for spherical aberration, are
separated by 2 em and has an equivalent focal
length of 10 em. The focal length of its
component lenses are :

(a) fi=18cm, fy=10cm

(b) f; =20 cm, f5 =28 cm

() fi=20em, f,=18cm

(d) fi=24cm f=18cm

In Young’s experiment using light of
wavelength 60004, fringe width obtained at
distance 2.5 m is 0.8 mm. If the entire
apparatus is immersed in a liquid of refractive
index 1.6, the fringe width will be :

(a) 0.2 mm (b) 0.4 mm

(¢) 0.5 mm (d) 0.6 mm

In double slit experiment, the angular width of
interference fringes with sodium light
(A=5890A) is 0.20°. The change in
wavelength required to increase the angular
width by 10% will be :

(a) zero

(b) increased by 6479 A

(¢) increased by 589 A

(d) decreased by 589 A

SHM is executed by a particle of mass m. The

displacement of the particle is —J%) times the

amplitude. What fraction of the total energy is
kinetic at this displacement ?

@ 32 ®

3 1
© 3 (d) 3
The period of SHM of a particle is 12 s. The
phase difference between the positions at
t =3sandt = 4swill be :
(a) n/4 (b) 3w/5
(c) w6 (d) n/2

------ﬁ-_'-‘--_;mﬁ--------------------------‘
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26. The volume of a metal sphere increases by 34, Maximum kinetic energy E}. of a photoelectron

.
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0.15% when its temperature is raised by 24°C.
The coefficient of linear expansion of metal is :

(a) 2.5x1073/°C
(b) 2.0x107°/°C
(¢) 1.5x107%/°C
) 1.2x107°%/°C

27. The radii of two soap bubbles are r; and
(r, > ). When they come into contact, the
radius of their common interface is :

(@ ra-n ) i =13
n+ry ryrg
@ 25 @

28. A ray of light is incident on the surface of a
glass slab at 60°. The refractive index of glass, if
the reflected and refracted rays are mutually
perpendicular to each other, will be :

(a) 1.5 (b) 416 (c) 225 (d) L73

29. A stretched string is 1 m long. Its mass per unit
length is 0.5 g/m. It is stretched with a force of
20 N. It is plucked at a distance of 25 cm from
one end. The frequency of note emitted by it
will be :

(a) 400 Hz (b) 300 Hz
(c) 200 Hz (d) 100 Hz

30. A transverse wave is given by
y = A sin 2n(f t — x/A). The maximum particle
velocity is 4 times the wave velocity when :

(a) L=2mA b) A=rA
(c) h=mnA/2 (d) Ah=mA/4
31, The energy in eV of red light of wavelength
A=65604 is :
(a) 1.89eV (b) 2.89eV
(c) 3.89eV (d) 4.89eV

32. The wavelength of first member of Lyman
series is 1215 A. The wavelength of H,, line s :
(a) 6561 A (b) 5464 A
(c) 800 A (d) 4840 A

33. When silver is irradiated by ultraviolet light of
1000 A, potential of 7.7 V is required to stop
the photo electrons. The work function of silver

will be :

(a) 3.72eV
(b) 6.72 eV
() 5.72&V
(d) 4.67 eV

varies with the frequency v of the incident
radiation as :

B e e

Ex Ex
v—> W i
4 A
(c) ETK (d) ETK
[R— == i

35. A radioactive element has half-life period
1600 yr. After 6400 yr, what part of element
will remain ?

1 1 i 1
(a) P (b) 8 (c) 16 (d) 3

36. For a transistor [y = 25mA and Ig =1 mA, the
value of current gain o will be :

25 24 25 26
(a) 24 (b) 75 (c) 26 (d) 95

37. When two semiconductors of p and n type are
brought into contact, they form a p- n junction
which acts like a :

(a) rectifier (b) amplifier
(c) oscillator (d) conductor

38. The de-Broglie wavelength of 1 kg mass
moving with a velocity of 10 m/s, will be :
() 6.626 x10%°m (b) 6.626 x10>*m
(¢) 6.626 x1073*m (d) none of these

39. Radioactive nuclei that are injected into a
patient collected at certain sites within its
body, undergoing radioactive decay and
emitting electromagnetic radiation. These
radiations can then be recorded by a detector.
This procedure provides an important
diagnostic tools called :

(a) gamma camera

(b) CAT scan

(c) radiotracer technique
(d) gamma ray spectroscopy

40. IfR,C and L denote resistance, capacitance and
inductance. Which of the following will not
have the dimensions of frequency ?

(a) RL1 ® R7c™?
(¢ LV2¢V/2  (d) RCL
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6, Thomas slag is:

10.

11.

12,

14.

15.

16.

17.
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(a) Cag(PO4)y-2H0

[b) Ca3[PO4]2»CaSiO3

(©) MgSiOg

(d) CaSiO4

Mohr's salt is:

(a) NaySOs -Aly(SO,)- 24H,0
(b) C'LISO4 * A12(504}3 . 241‘120
(¢) FeSO, -(NH,),804-6HD
(cl) K2'504 -F82(804)3 24H20

. Which of the following has maximum

ionisation energy?
(a) Caesium
(c) Xenon

(b) Fluorine
(d) Nitrogen

. Which of the following give ammonia, on

heating with NaOH?

(a) Ethyl amine (b) Ethane nitrile

(¢) Nitroethane (d) Ethanamide

Which of the following is poisonous?

(a) Methanol (b) Ethanol

(c) Glycerol (d) Castor oil

Which of the following fraction of coal tar
distillation is obtained at 270°-360°C?

(a) Light oil (b) Middle oil

(c) Green oil (d) Heavy oil

The amount of oxalic acid, required to prepare
300 mL 2.5 M solution, is:

(a) 67.5¢ (b) 9.45¢g

(c) 6.75¢ (d) 945¢

The carbon di-oxide gas does not follow
gaseous laws at all ranges of pressure and
temperature because:

(a) itis triatomic gas

(b) its internal energy is quite high

(c) there is attraction between its, molecules
(d) it solidify at low temperature

The bond-angle in AsHj is greater than that in:
(a) NH,4 (b) HyO

() BCly (d) none of these
Which of the following gas, diffuse most
slowly?

(a) CzHﬁ

(b) CoHy

[C} CH4

(d) All of these diffuse at equal rate
Oxidation number of fluorine is +1 in:
(a) FO (b) NF;

(¢) both (a) and (b) (d) none of these

Which radioisotope is used in the treatment of
Leukeamia?

(a) P-32 (b) Na-24

(c) [-128 (d) Co-59

18. A metal having higher value of E°, can:
(a) replace hydrogen from dilute H,SO 4
(b) replace hydrogen from concentrate H,S0 4
(¢) act as oxidising agent
(d) all of the above

19. The method, which is used to purify colloidal
solution is:
(a) electrophoresis (b) dialysis
(¢) chromatography (d) peptisation

20. Four gases ethane, ethene, ethyne and propene
are passed into a wolf bottle containing
ammoniacal AgNO5 solution. Which gas will
come out of wolf bottle?
(a) Only ethyne
(b) Ethane and ethyne
(c) Ethane and ethene
(d) FEthane, ethene and propene

21. How many conformers are known of ethane?
(a) Two
(b) Three
(c) >3
(d) Ethane cannot show conformation

22, Ir;terfering radicals interfere in the usual test
[0) 4
(a) acid radicals (b) basic radicals
(c) both (a) and (b) (d) none of these

23. Flux in the smelting process is added to:
(a) decrease the solubility of impurities
(b) increase the fusion temperature of roasted

ore

(¢) convert impurities into slag
(d) all of the above

24. The heat of formation of MgO, AlJ05 and §iO4
are 692, —1676, ~911, kJ mol ™. Most stable

oxide is:
(a) MgO (b) Al,O4
(c) SiO, (d) cannot be predicted

25. Which of the following reaction, will be
favoured by low pressure?
{a) PCls p— PClg +C12
(b) Ny+ 3H, == 2NHj

(¢) H,+ 1202.—_L H,0
(d) 2NO + Oy == 2NO,

26. In IIT group of basic radical analysis, NH4Cl is
added before group reagent NH,OH. This is
done to:

(a) increase the solubility product of III group
salts

(b) decrease the solubility product of III group
salts
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(c) increase the ionic product of OH™ and I1I
group radicals
(d) decrease the degree of ionisation of
group reagent
27. Representative elements are:
(a) s-block elements
(b) pblock elements
(c) both (a) and (b)
(d) none of these
28. Which of the following equation is used in
Pauling’s scale of electronegativity?
(a) x, =0.187(IE + EA)+ 0.17
(b) x4 —xg =0.182

VI R T

0.359 2
(C) X g '____,__2,_‘3._@(_ + 0.744
Ta

(d) None of the above

29. Which hybridisation has sulphur in 80, ?

(a) sp* (b) sp>d*
(© sp° ) sp
30. The energy of last electron of Li will be:
(a) -30.6 eV (b) -13.6eV
(c) -24.6eV (d) -28.6 eV

31, Benzaldehyde, in presence of dil. NaOH,
changes into benzyl alcohol and sodium
benzoate. This reaction is an example of :

(a) rearrangement
(b) oxidation

(c) disproportionation
(d) none of the above

32. Which of the following is the strongest acid?
(a) o-nitro benzoic acid
(b) m-nitro benzoic acid
(¢) m-chloro benzoic acid
(d) m-cyano benzoic acid

33. What is the product X’ in the reaction,

CH;COON
CHycotl S

(a) CH,COOH
{c) CH3COCH,COOCHs
(d) CH3COCH,COOH

34. A 0.5 g/L solution of glucose is found to be
isotonic with a 2.5 g/L solution of an organic
compound. What will be the molecular
weight of that organic compound?
(a) 300 (b) 600
(e} 925 (d) 1200

35. Which of the following ion does not follow EAN
rule?
(a) [Fe(CN)g]*™  (b) [Ag(CN)yI™
(c) [PtCle,]Z_ (d) None of these
36. Potassium, on burning in oxygen atmosphere,
gives:
(a) K0 (b) KO3 (c) KO, (d) K0,
37. Which method is employed to prepare copper
sol?
(a) Peptisation
(b) Bredig's arc method
(¢) Double decomposition
(d) Reduction of CuCly
38. How much copper will be deposited at cathode,
on passing 4 coulomb charge in 15 min?
(a) 0.0195¢ (b) 0.0013 g
(c) 0.020¢g (d) 0.0020 g
39. If 50 % of a radioactive substance dissociates in
15 min, then the time taken by substance to
dissociate 99% will be :
(a) 50 min (b) 100 min
(c) 99 min (d) 150 min
40. Which of the following alcohol give positive
iodoform test?
(a) Methanol (b) Ethyl carbinol
(¢) Pentanol-3 (d) Methyl carbinol
41. Human body is an example of:
(a) open system (b) closed system
(c) isolated system (d) none of these
42. The atomic size of cerium and promethium is
quite close, due to :
(a) they are in same period in periodic table
(b) their electronic configuration is same
(c) f-electrons have poor shielding effect
(d) nuclear charge is higher on cerium than
promethium
43. Brown glass and cement have, which element
common in them?
(a) Fe (b) Al
(c) Na (d) All of these
44, The most common isomerism found in ethers, is :
(a) chain isomerism (b) tautomerism
(¢) metamerism (d) optical isomerism
45, t-butyl chloride preferrably undergo hydrolysis
by :
(a) Sy1 mechanism
(b) Sy 2mechanism
(¢) any of (a) and (b)
(d) none of the above
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46. Which of the following has lowest boiling
point?
(a) NaCl (b) Cucl
(¢) CuCl, (d) CscCl

47, Which of the following is true for the reaction

c0(g)+1202(g) = CO,(g)
(a) Kp>K,
(b) K, <K,
(© K, =K,
(d) K, 2K,

O athematic

48. Which of the following is not a buffer solution?
(a) CH3COOH + CH3COONa
(b) H3B03 + Na 3BO 3
(c) HClO4 + NaClO4
(d) NH,OH+ (NH,4),5804

49, Which of the following ore is concentrated by
both, magnetic and gravimetric separation?

(a) Dolomite (b) Tin stone
(¢) Galena (d) Bauxite

50. Which of the following is not a polymer?
(a) RNA (b) Oxytocin

(c) Cholesterol (d) Amylose

is at :

1. The minimum value of x? +
1+x

{(a), x.=0 (b) x=4
ey ¥x=1 (d) x=3
2. If E{, f;, : are the
non-coplanar vectors, then the wvalue of
-3 = > = =
a(bxe) % b (a x c)is:
P

(axb)

.
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| (¢ xa)b

! @ 1 ®) 2
| () O (d) none of these
| 3, If x — 2y = 4, the minimum value of xy is :
! @-2 M0 (0 (@ -3
| 1-iz
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e =1, the locus of z is :

4, Ifz=x +iy and

(a) x-axis
(b) y-axis
(¢) circle with unity radius
(d) none of the above

5. The vertex of an equilateral triangle is (2, - 1)
and the equation of its base is x + 2y =1, the
length of its sides is :
(@) /415 (b) 4/3/3
() V5 (d) 4/4/15

6. The resultant of two forces P and Q is R. If the
direction of P is reversed keeping the direction
Q same, the resultant remains unaltered. The
angle between P and Q is :
(a) 90° (b) 60°
(c) 45° (d) 30°

7. The distance s (in cm) travelled by a particle in
t seconds is given by, s =t3 + 2t%+¢t. The

speed of the particle after 1 s will be :

(a) 2cm/s (b) 8 em/s
(c) 6cm/s (d) none of these
8. The roots of | x - 2|2+ |x - 2| - 6= Oare :
(a) 4,2 (b) 0,4
(c) -1,3 (@ 5,1

9. The height of a tower is 7848
cm. A particle is thrown from the top of the
tower with the horizontal velocity of 1784
cm/s. The time taken by the particle to reach
the ground is (g = 981 cm/ §%) :

(a) v8s () 25 (¢) 45 (d) 8s
2

2
10. The directrix of the hyperbola % - % =1ig:

(@) y=6/+13 (b) x=6/13
© y=9+13 (d x=+9/+13
11. The value of

L 5n Lo | 5my .
cos | cos — | + sin cos — |15 :

3 3
(a) 10n/3 (b) 0
(c) n/2 (d) 5r/3
1+x 2x y
12, If f(x)=log (m), then f{l 5 sz will be

equal to :

() 2f(c%) ®) f(x?)

(c) 2f(2x) (d) 2f(x)

18. If A+ x=2x%)5 :1+a1x+a2x2+..,+aux12
then the value of a; + a4 +... + @ i8¢

(a) 31 (b) 32
(c) 64 (d) 1024

14, 2x3 — 6x + 5is an increasing function, if :
(@ O<x<l b) -1<x<1

(¢) x<-1lorx>1 (d) —1<x<—12
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15. Two trains are 2 km apart their lengths are
200 m and 300 m. They are approaching
towards each other with speed of 20 m/s and
30 m/s respectively. After how much time will
they cross each other ?

(a) 150s (by 100s
(¢) 50s (d) 25 5
3
3 2
16. g% +2/1+ d—% =1, has degree and order
dx dx
as:
(@) 31 (b) 32
() 1,3 (dy 2,3
17. The valueoff:jg x x—lz‘dxis:
1 ;|
() %- (d) none of these

4
18. If A =[3 ﬂ,iadj Al is equal to :

(@) 6 (b) 16

(c) 10 (d) none of these
19. 3-(3 +E’)x(§’ + H + E)isequalto :

(a) [a B €] (b) 3[a b ¢l

© 0 (d) 2(a B ¢

20. A block weighing w, is supported on an inclined
surface with the help of a horizontal force P.
The same block can be supported with the help
of another force Q acting parallel to the

inclined surface, then —; = Lz is equal to :

w
(a) wsin o Mm 1
© 1/Q @ 1/Q?
21, f;lx ~1| dx is equal to :
(a) O (b 1/2
() 1 (d) 2

22. Two cards are drawn one by one from a pack of
cards. The probability of getting first card an
ace and second a coloured one is (before
drawing second card first card is not placed
again in the pack) :

(a) 4/13
(b) 1/26
(e) 5/52
(d) 5/221

23. A particle is displaced from the point
A (5 -5 -7) to the point B (6, 2, ~ 2) under
the influence of the forces
R=10i-j+11k P,=41i+5j+6k,

Py = -3 3 - 9&, the work done is :
(a) 87 unit (b) 85 unit
(¢) 81 unit (d) none of these

24, If sin x + cos x =15, then tan 2x is :

25 24 % 25

(a) 17 (b) T () 35 (d) 3

25.In a AABC, ZB=mw/3 and £C=w4. If D
divides BC internally in ratio 1:3 then

sin £BAD . T
Sn ZCAD is equal to :
(@) 143 ® 1/V6
(©) J2/3 @ 1/3
26. If| @ x B| =| a - b, then the angle between a
and b is :
2n T 1S

27. Let A, B and C are the angles of a plain l:n‘anglg

A 1 2 G
and tan 3)=% tan [E =3 Then tan 5J
is equal to :

(a) /3 (b) 2/3
(©) 2/9 (d) 7/9
28. The value of lim (1 - x) tan (E x} 3
x -1 2
(a) 3n/4 (b) 2n/3
(¢) 2/n (d) w/4

x

%
29. If f(x)=(;1c-J , then the maximum value of

Flx)is:
(a) e (b) ()¢

: e
() {715 ] (d) none of these

30. The volume of the solid formed by rotating the
area enclosed between the curve y = x> and

the line y =1 about y =1 is (in cubic unit) :

(@) 9n/5 ) 2w/5
() 8n/3 @ 7w/5
31. I;S(—x?"a;i:ﬁis equal to ;
@ L1og3 ®) Liog?
(@) lslog% (d) lzlog%

i
l
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41

.
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Area of the square formed by | x| +|y|=1is:
(a) 0 squnit (b) 1 sq unit

(c) 2 sq unit (d) 4 sq unit

If x=3+1, then x® —3x% -8x+15 is equal
to :

(a) 45 (b) -15

(c) 10 (d) 6

The function f(x)=log (x + a.;'xz +1)is:

(a) even function

(b) odd function

(¢) neither even nor odd

(d) periodic function

The locus of the intersection point of
xcoso+ ysino=a and
xsino—ycosa=hbis:

(a) parabola (b) ellipse

(¢) hyperbola (d) none of these

If|a]=|b|=|c¢|=1and a + b + ¢ =0, then
thevalueofa-B+b-c+ c-ais:

(a) 0 (b) -1

© -3 d 3

If x=logya,y=log.b,z=log,c, then xyz
is :

(a) 0 (b 1
(c) 3 (d) none of these
The value of the determinant
1 cos (o — f) cosa‘

cos (o — ) 1 cosf |is:

cos a cos b 2
(a) O (b) 1
© a?-p (d) o®+p?
If P(A)=P(B)=x and
P(ANB)=P(A'mB')= 13, then x is equal to :
(@) 1/2 () 1/4
(c) 1/3 (d) 1/6

If p and g are the roots of the equation
x2 4 px + g=0, thus !

(@ p=1lor0 (b) p=-20r0

© p=-2 (d p=1

If a dice is thrown twice, the probability of
occurrence of 4 atleast once, is !

(a) 11/36 (b) 35/36
() 7/12 (d) none of these

42.

43.

44.

45.

46.

47.

48.

49

50.

8
The value ofIU |x=5|dxis:

(@) 9 (b) 12
() 17 (d) 18
The value of!;1sm3 0] dois :
(@ 0 (b) n

(c) 4/3 (d) 3/8

A ball weighing 2 kg and speed 6 m/s collides
with another ball of 4 kg moving in opposite
direction with speed of 3 m/s. They combine
after the collision. The speed of this combined
mass in m/s is :

(@) 4 (b) 2

(c) 0 (d) 3

If a,B,y are the roots of the equation
x3+4x+1=0, then
(@+B + @+ + (¢ +a)isequalto:
(a) 2 (b) 3

(c) 4 (d) ‘5

If cos 6 + cos 26 + cos 30 = 0, the general value
of Bis :

(a) 0=2mn + n/4

(®) 8=mn+ (-1)"2r/3

(©) 6=mn+ (-1)"w3

(d) 6=2mmn £ 2n/3

Forces P and Q acting at a point O make an
angle 150° between them. Their resultant acts
atO, has magnitude 2 unit and is perpendicular
to P. Then in the same unit, the magnitudes of
P andQ are :

() 23,4 (b) J—g, 2
(c) 34 @ 4,5

A person observes the angle of depression of a
building as 30° The person proceeds towards
the building with a speed of 25 (3 - 1) m/h.
After two hours, he observes the angle of
elevation as 45°. The height of the building (in
m) is :

(2) 503-1) () 50 (/3 +1)

(c) 50 (d) 100
x+2
The value of lim [x > 3] is :
xomo\X+1
(a) 0 (k) 1
(©) € (@ e*
If A+B+C=270% then

cos 2A + cos 2B + cos 2C

+ 4 sin A sin B sin C is equal to :
(@ 0 (®) 1

(© 2 (d) 3
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/E NSWERS
wp PHYSICS

1. (d 2() 3.() 4@ 5 6® 7.() 8 @® 9 (@ 10 (@)
11. (a) 12. () 13.(d) 14 (a) 15. (a) 16. (c) 17.(d) 18. (c) 19. (c) 20. (a)
21. (¢) 22. (c) 23. (c) 24.(d) 25. (c) 26.(b) 27.(d) 28. (d) 29. (c) 30. (c)
31. (a) 32 (a) 33 (d) 34. (a) 35 () 36.(b) 37. (2) 38 (a 39.(c) 40, (d)
41. (a) 42. (b) 43. (a) 44. (b) 45. (a) 46. (b) 47.(d) 48. (b) 49. (d) 50. (a)

wr CHEMISTRY
1@ 2 " BRIV B ) 6. (B 7.6 8 (B) . 9 ) .10. (a)
11, (¢) 12. (@ 13.(c) 14.(d) 15 (a) 16.(d) 17. (@) 18. (c) 19. (b) 20. (d)
21, (c) 22.(b) 23 (c) 28 (a) 25 (a) 26.(d) 27.(c) 28 (b) 29.(a) 30 (2
31. (c) 32. (@ 33. (b) 34 () 35 (b) 36.(c) 37.(b) 38 (b) 39.(c) 40. (d)
41. (a) 42. (c) 43. (a) 44. (c) 45. (a) 46. (c) 47.(b) 48 (c) 49. (b) 50. (c)

we MATHEMATICS

1. (a) 2L 5(e) 3. (a) 4, (a) 5. (a) 6. (a) 7. (b) 8. (b) 9. {c) 10. (d)
13 @ 12, {DHgld B 4 ) (615 (&) 16 (e} . I%, [6) 18 (@) Afeic) 20.. (d)
21. (c) 22, (d).28. (&) 24. (b) (,25. (&) 26. (c) 27. (d) 28. (&) 29. () 30. ()
31, (a) 32, (c) 33. (b), 34. (b) '35..(d) 36,:(c) 37 ((b)+ 38 (a) ~39."(a) 40. (a)
41, (2a) 42. (c) A48, (c) 44. (c) 45. (c) 46. (d) 47. (a) 48. (c) 49. (o) 50. (b)
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O Diysics |

HINTS @ SOLUTIONS

1. Key Idea : When direction of a vector is reversed

3

it has same magnitude but with minus sign.
The value of
o

- =
AA=A3-

[}

Given, ;\)1 =A Ka =-

Also, |A|=|-A&|
—
AlA|=0
. From equation of motion
v=u+at
Given, v=20m/s, u=10m/st=5s
a=% = 2m/s®
Also, v =u?+ 2as
(202 =(10)% + 2 x 2s
300
= ==y =75m

Key Idea : In case of freely falling body initial
velocity is zero.

From equation of motion the distance travelled
in the nth second of motion is

sn=u+%g(2n—1) BORLE
Also, s=ut + lzgtz ... (ii)

Putting u = 0 in Egs. (i) and (ii) and t = 5s in
Eq. (ii), we get

1
=386 =2 g5, =3 gC2n-1)
leen,sn:s
1 25
38@n-1)= xg
=% 2n-1=25
== n=13s

. Key Idea : Maximum kinetic energy of swing

should be equal to difference in potential energies
to conserve energy.

From energy conservation

1
imvézax =mg (Hy -H,)

Here, H; = maximum height of swing from
earth’s surface

=0.75m

H, = maximum height of swing from earth’s
surface

=2m
1.0
3 MYmax = mg (2~ 0.75)

O Viae =2 x10%1.25 =425 = 5nmy/s

. Letu be the velocity of projection and 8is angle

of projection, then

using
u
H
8 =
OI ucosh A
I >
2
R = Wisin 20
4
2
st H= u“sin“e
g
Given 0 =45°
2ia a 2
R =4’ sin90° u” )
g g
A SRS 2
= 4osin 45 SIS D
g 48
From Egs. (i) and (ii), we get
R=4H
. Let the resultant acceleration of fireman be a
then
Given, R= -3 mg
4 Mg =mg —ma
=2
=5 a=%
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o

. Key Idea : Velocity at bottom is /5 times the

velocity at top.

The energy possessed by a body due to velocity
v is given by

@? B
.
ot
r
> 5gr
>3 o
K= zmv
Difference in KE=K 4 — Ky
Given, K, = %mvi = %m{Sg r)
1 1
KB =§mv§ =§m(gr)

&KE=%m(5gr)w%m(gr)=2mgr

Given,m=1kg, r=1m,g =10 m/s>
AKE=2x1x10x1=20J

Kinetic energy of rotation of a body having
moment of inertia I and angular velocity o is
given by
!
=l
X 2
For a circular ring of radius r, and mass m
moment of inertia (I) about its diameter is
given by
Mr?

Isi

2
.k M2 2
K—E[T]‘“

Also, v = rm, therefore m = ;
= .]i (_i’lri) {,E)z = l ml’z
2 L 2 ) \r 4
Key Idea : Time period of parking orbit is 1 day.
From Kepler's third law
T2 g kR3
where, T is time period and R is radius of earth.
Given, T} =1 day, Ry = 4R,
Ty (4R}
1 R
= Ty = {4)3"'2 = 8 days

K

10.

11.

12.

13.

Key Idea : Angular momentum is conserved.
From law of conservation of angular
momentum, we have

J = Iy = constant
where, I is moment of inertia and m is angular
velocity.
Also, I=MR?and o=

vt
R

At Py the value of R is minimum, hence the
velocity is maximum or kinetic energy will be
maximum,

B
R

Key Idea : Exponential decay of charge takes

place.
In a C-R circuit, discharging takes place.
The g-t equation is
q=4qp e—t/ RC
where R is resistance, C is capacitance and
9 =CVp
Hence, g =CVye /RE
Given, V3 =5V, C=2F,t=12s, R=60Q
g=2x5¢1¥6x2 =léq coulomb
The energy (E) of a wave of amplitude a, and
angular velocity o is

k= %,2 lnmzm2

Also,w=2nn
S 12??1(12(2 mn i't)2 = 2m a*n*n?

Ep _(aan,Y
Ep (agng r
Given, E, =Ep, ny =n, ng =%
aﬁ x 64 n’
L=~
agn
= ag = 8ay =8a
Capacitive reactance X, is given by
I {0
Xe=wc=2=fC
where, 0= 2n f
Given, X¢ = 250, f = 4—?:9 Hz
1
Hence, 25=————
21 x 200 g
n
= c e e 50uF
= “25xg00 M
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2

14.

15.

16.

17.

Key Idea : Relation between kinetic energy K
and momentum (p)is p=,/2mK

The de-Broglie wavelength (1) is given by
h ;
A=— s
P (0
where, h is Planck's constant, and p is
momentum,

Also, p=+2mK L)
From Eqs. (i) and (ii), we get
A= A
y2mK
2
2mA m

Hence, kinetic energy of electron will be
greater than that of proton because proton has
more mass than electron.

The relation for magnetic susceptibility is given
by
Hp=1l+1

or X=Hy -1
Given, pi, = 5500

¥ = 5500 -1 = 5499
Key Idea : Power developed is equal to scalar
product of force and velocity vector.
Power is given by

P=F.¥
Given,?=7i+6l;,?=3/j+4f(
-2
P=F.

P=1+6k)@3]+4k)
P=6x4
P = 24 unit
Note : Power is a scalar quantity.
From ideal gas equation
PV = RT = constant
Since, PV remains constant, the correct
variation of PV with respect to V is as shown.

V—>r

18. From ideal gas equation

19,

20.

21.

22,

PV = nkT
PV
= n=rr

Putting P =13.8 Pa, V =1 m®
k=1.38x107% JK!, T = 300K
X 13.8 x1
1381072 %300
n=3.3x10%

Key Idea : Minimum magnifying power is equal
to ratio of focal length of objective to that of
eyepiece.

Magnifying power M is given by
M=1o
fe
where, f, is focal length of objective, and f, is
focal length of eyepiece.
Given, fe= —'{2‘1

I IO SO
M= fe/2—2»z—2M
Key Idea : Apply Wien’s displacement law.
From Wien’s displacement law,
AmT = constant

where, A, is maximum wavelength and T is
absolute temperature.

Since, wavelength of blue colour is minimum,
hence, surface temperature of blue star is
maximum,

Note : Surface temperature will be minimum for
red star.

Since, the doublet is corrected for spherical
aberration, it satisfies the following condition.

fi—fa=d=2cm

= h=fi+2em
Let the equivalent focal length = F
fife
= =10
fi+f-d

Solving it, fi =20 cm, f5 =18 cm.

Key Idea : Refractive index pn = i’—“ ;

W
The fringe width (W) is given by
D
Vew
where, i is wavelength, D is distance between
source and screen and d is distance between
coherent sources.

Wa lis
W @ Ay
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Ry
Also,m_p
0.8
-%-—j.l—16
0851
— WW—FI—"-—E—Osmﬂl
' B A
23. Angular fringe MdthG—DAZd
o _n
AT
g-0_N-2
2 R
3-89,
Given, %9 —10%, & = 5890A

Hence, fringe width increases by 589A.
24, For a body executing SHM, the total energy Et

is given by
Ep = limszz and Eg = %mmzfﬂz -yH
Given, Y= %

Ex = —12rmo_12[A2 ~ %Z—J = E%
Hence, % =12

Note : In SHM kinetic energy is converted to
potential energy and vice versa, but total energy
remains same.

25. The phase of particle att = 3s is
ti\] =t = %,n-]!f
AL S
Teodi2naing
Att =4s
s
=0t = [—T—]t
L A EE
12~ 3
2n WmT R
Phase difference A¢=d — ¢ = — 36
26, Linear expansion coefficient
i e A
@373 VaAr
_1 @dBuo
kd “=3'100x24
= a=2x 10_5/°C

27. Key Idea : Excess pressure inside a bubble of
radius R is given by P = 4—:
Let P, and P, are pressure differences across the

common interface. Let r is radius of curvature
of the common surface.

47
Hawdy ==
o = Al (T = surface tension)
r F"z n
1 fpos
r T2 I'-l
nr
L Gt
28. From Snell’s law
_ sini
H=Snr
:
]
Incident 60° ) Reflected
ray i ray
!
i \ Refracted
i ray
i

Given,i +r=90° = r=90°-i
sini
K= Sin(90° ~1)
Given, i = 60°, therefore
i =tan 60° = JV3=173
29. As stretched string of 1m long is plucked at a

distance of 25 cm from end, so there will be
2 loops.

= tani

P2 [T
21\ m

Given, p=2,1=1m, T =20 N,
m=0.5x10"3 kg/m

Frequency, n=

L g [ ER
2x1\05x107
= n =200 Hz

|
|
|
l
l
I
]
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
&

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



G b Gh Gb Gb Gb Gb Gb Gb GD G G Gb Gb Gb Gb GF G Gb Gb Gb Gh Gh G G Gb Gb Gb Gh GP G Gb Gb Gb Gb G G Gb Gb GD Gb G G o o

JCECE (Engineering) Solved Paper 2004

JO |

30. The equation of given wave travelling with
amplitude A is given by

y:Asinzn(ﬁ —%c-)

Maximum velocity v,, =Aw=A x2x f

Also, c="fi
v =A2nc

t .l

Given, v,,, = 4¢, then

4C:A-2nc

A

TA

=> 15—2'

31. From Planck’s law, the energy (E) of a wave of

wavelength A is

he
%

where, h is Planck's constant, ¢ is speed of light,
and A is wavelength.

Given, h = 6.625%x107% J-s

c=3x108 m/s, A = 65604 = 6560 x107Om,
1eV =1.6x1071% )

_ 6.625x1073* x3x10°

6560 x 10719 x1.6 x10°%?

"
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i = E=189eV
|
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32. KeyIdea : For Hy lineny =2,n,=3

From the relation

1 1 1
LN | P
A [n{" n%]

For Lyman series, i, =1, ny = 2

0 AT T W e 1 .
K—R(T 22]_ A (D

For H, line,y; =2 ny =3
1 i Jd) & i
giien e

From Egs. (i) and (ii), we get
Mi, _3.36_27
M o405 )

27

= lHu =?

x1215 = 6561A

33, From Einstein’s theory, maximum kinetic
energy (E; ) of emitted photoelectron is given
by

E i h v—W

34.

35.

where W is work function of silver, v is
frequency.

— W-_—T—Ek

Putting h = 6.6 x1073% J-5,
c=3x108 m/s 2=10" m
Ep =7.7 eV
=7.7 x1.6 x107 1%V
k 6.6 x107>* x3x10®

' 10”7
-7.7 x1,6 x1071%J
= W =19.8x10""% —-12.32x107%
= W =7.48x10""
. x10717
1.6 x107?
=4.67 eV

From Finstein's theory, the maximum kinetic
energy (E; ) of emitted photoelectron is

Ep=hv-W s:d1)
where, v is frequency and W is work function.
Also equation of straight line, with slope m, and
intercept c on x-axis given by

y=mx+c %)

Comparing Eqgs. (i) and (ii), we get

V—>

Prom Rutherford Soddy law, the number of
atoms left after n half-lives is

n
vl

time (t)
half - life (T3 /5)

Given, t = 6400 yr, T =1600 yr

where, n =

o 6400 _,
T 1600

ac Jelisey Rl Ao

: i ) ) R T

Hence, % part of element will remain.
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36.

37

38.

39.

Key Idea : Emitter current is sum of base
current and collector current.
The current gain («) for a transistor is
given by
Al s

a = Al s
AJ.SU, AIE =MC +MB (il)
From Egs. (i) and (ii), we get

_Alg - Alg

N %

Given, Alp =25mA, Alp =1 mA
_25=1 24
CI29eTl 25
Note : Current gain (a) is usually less than one,
hance, options (a) and (d) cannot be correct.

A p-n junction diode works as a rectifier. It
offers a low resistance for the current to flow
when it is forward biased but a very high
resistance when reverse-biased, thus it allows
current through it only in one direction and
acts as a rectifier. The junction diode can be
used either as a half wave rectifier or as a full
wave rectifier.

Note : A junction diode cannot amplify a signal.

From de-Broglie wavelength ().), we have
h
h=—
my

where, h is Planck’s constant, m is mass and v is
velocity.

Given, h = 6.626 x107>* J-s, m =1 kg,
v=10 m/s.

.y 5626 x10734
S ;| =

The radiotracer group applies a variety of
techniques involving radioactive atoms as
tracers for diffusion studies. In the classical
radiotracer technique, radioactive isotopes of
the element whose diffusion is to be
investigated are deposited on the specimen
surface. Then the specimen is diffusion
annealed in a furnace at the temperature T at
which the diffusion coefficient is to be
measured. From the radioactivity of the
taken-off layers the penetration profile of the
radiotracers which results from diffusion for
the time t at the temperature T may be
reconstructed. A comparison of this with the
radiotracer distribution prior to diffusion
annealing vields the diffusion coefficient. This
is an important diagnostic tool.

=6.626 x10>° m

40.

41.

42,

43.

A gamma camera is an imaging device most
commonly used as a medical imaging device in
nuclear medicine. It produces images of the
distribution of gamma ray emitting
radionuclides. While CAT (Computed axial
tomography) is a medical imaging method
employing tomography where digital geometry
processing is used to generate a three
dimensional image of the internals.

1

Key Idea : Frequency = e

We know that

Dimensions of R =[ML2T 1]
Dimensions of L = [MLz’I"ZI‘z]
Dimensions of C =[M™'1,2141%]

Hence, dimensions of RCL = [ML2T™ T2

Which are not equal to dimensions of
frequency.

Note : The constant is given by CR and LC.

Key Idea : Peak current ig = /2i ;.

In a capacitive circuit, the capacitive reactance
10uF

[———H—-w

200V, 50 Hz
i ond 1
o 27 fC
Given, f =50 Hz, C =10 uF=10x10° F
1 1000

X =-—— =
g 2xmx50x10x10°° L

Mg 200 34

Xc 1000/~ 5

Peak value of current i = ﬁims
ig=0.6v2

Energy stored in an inductor is given by

_1,02
E—Eu

and iy = =0.6 A

Given, L =50 mH=50x10° H,i =4 A
E=%x50x10—3 x (4)%

= E=04J
Key Idea Potential difference across
galvanometer resistance and shunt is same.

Leti, be the current across galvanometer and
i —ig across shunt, then
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i G
Te)

T g ) 5
i 5

Ammeter

Potential difference across G = potential
difference across S

ie, iy ><G=(i—ig]x5
Given Ii =i= 0.04, 5 =5Q
i 100 A

G 1

ERD.06, 0081
= G=24x5=120Q
From Faraday’s law of electrolysis

m=2zq (1)

where, z is electrochemical equivalent, and q is
charge.

Also, Energy per sec = gV

or E=qV
E_ 3.6x108 ?
— q—? -——33—‘——- ...(11)

From Egs. (i) and (ii), we get
-6 8
ot 0.33x10 3;3.6 x10% _ 3.6 kg

Key Idea : Power dissipated is inversely

proportional to equivalent resistance.

Let R be the resistance of individual

component. When such resistances are

connected in series, the equivalent resistance is
Req=R+R+R+R=4R

When, they are connected in parallel,

equivalent resistance is

g el g S0 S
R'eq RIS R T R
, R
= R eq = *4-
From Joule's law, the power dissipated is
2
= P = Y
Req

P, R’eq R e

Hence, B ~ Wy 40HRT 16

= P, =16 x P

Given, P.=5W
P,=16x5=80W

46. The electric field E due to point charge g is

given by
PR, )
4ney 2
= q= E.4TEEUI'2

Given, r=30em=30x10"2m, E =2N/C

i S Dnsiadinnid

4nag_9X10 Nm*“/C

I 1 302 _ 211
el st B ©

47. When a djelectric material is inserted between

the plates of a capacitor (keeping the charge to
be constant) or capacitor is immersed in
dielectric medium, the electric field decreases
by a factor k (the dielectric constant of the
dielectric)

_Eg
E®s
Given, k=2
_Eo
Hence, Bie 5

Thus, electric field between the plates is
decreased by a factor of 2.

48, The grid potential required to make plate

current zero is given by

V,
P
Vg -T
Given, V, =300V, u =20
. 300
Vg-wz-d-—lSV

49. When a charged capacitor is discharged

through an inductor of neglighle ohmic
resistance, electrical oscillations takes place in

the circuit, These are called L - C oscillations.
Iy

mmmm LA
L

0000~

50. Key Idea : The potential energy of satellite is

twice its kinetic energy but opposite in sign.
Potential energy,

U =_GJ'VI\.,m or | U] = GM,.m
R,
Kinetic energy,
_1GMm
w73 R,
K _1GM,m R, _1
s, W™ R, lMm
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. Key Idea : For zero order reaction

r=k [t:onc]0

- Units of k are mol L™ time ™!

- The statement that unit of rate constant for
zero order reaction is s~ is wrong.

It is infact unit of k for first order reaction. The
other statements are correct.

. Key Idea: First write balanced chemical

reaction and then find the answer.

BaCl, + H)S —— BaS+ 2HCl

Molecular mass of HoS =1 x 2+ 32=34
Molecular mass of BaS =137 + 32=169
Given mass of BaS =1.69g

According to reaction.

"+ 169 g of Ba$ is obtained by = 34 g of H,S

.1.69 g of BaS$ is obtained by = 169 x1.69
=0.34 g of H;S

. Testosterone is a harmone and is chemically a

steroid. Lipase, keratin and haemoglobin are
proteins.

. Key Idea: Define all terms to find correct

answer.
(a) Clemmensen’s reduction
Zn—H H
>c=0—> >c<
HA H

carbonyl
compound alkane

(b) Blanec reduction :

£ CH,Cl
(77 ZnCly “/
HCl+| O +HCHO — | +H,0
N >~ formal-
benzene dehyde chlommethyi
benzene
(¢) Birch reduction :
O NafNHg l' “
J RDH , 1l
~

(d) Waolff-Kishner reduction
CH (i) NH,—NH,

CHy @ KOHglycol  Jionane

acetone

o

10.

11.

12.

. (a) Arrhenius — gave concept of acid and base

(b) Sorenson - gave pH scale

(c) Pierre de Coubertin ~ is father of modern
olympic games.

Thomas slag is also called as phosphatic slag. It

is a mixture of calcium phosphate and calcium

silicate. It is used as manure, Chemically it is

CaS(PO4 )2 -CaSio 3.

. (i) N32504 'A12(504)3 L 24H20 and

K504 - Fey(SO,4 )3 - 24H,0 are alum.
(ii) FESO4 - (NH4 )2504 i3 6}‘12() is MOhI‘S salt.

. KeyIdea : [Ionisation energy is the amount of

energy required to take out most loosely bonded
electron from isolated gaseous atom. Its value
increases in a period and decreases in a group.
. Among Cs, F, Xe and N, ionisation energy of F
is highest.

. Key Idea : Amides give ammonia on heating

with NaOH.

Choice (d) ethanamide is the only amide in

given choices.

CH3CONH; + NaOH —2—> CH3COONa

+ NHg i

(i) Methyl alcohol is poisonous.

(ii) Ethyl alcohol is drinking alcohol.

(a) Light oil fraction is distilled upto 170°C. It
has benzene, toluene and xylene.

(b) Middle oil fraction or carbolic oil fraction
distills between 170-230°C. It has phenol
and pyridine.

(¢} Green oil or anthracene oil fraction distills
between 270-360°C, It has anthracene
and phenanthrene.

(d) Heavy oil distills between 230-270K. It
has methyl and higher alkyl phenols.

Key Idea : Molarity

moles of solute
= Volume of solution in L

_ mass/molecular mass

VinL
Given  molarity=2.5M
Volume = 300 mL =~ 1,

~ 1000

Molecular mass of oxalic acid (COOH),
=(12+16x2+ 1), =90
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9.5= mass/ 90
7 300/1000
mass 1000
or 25= 90 b 300
Gl 90 % 300 x 2.5
1000
=675¢

13. The real gases do not follow gaseous laws

completely at all the ranges of temperature and
pressures. The reason is that in them, the
attractive forces rust between molecules of real
gases.

14. Key Idea : The bond angle of AsHj is smaller

than that of NHj because electronegativity of As
is less than N.

(a) NH; (b) HO () BClg
Bond angle = 107° Bond angle = 105° Bond angle = 120°
.. Bond angle of AsH, is greater than all of

them.
15. Key Idea : According to Graham’s law
1
r«
M

.Greater the molecular mass, lesser will be rate
of diffusion.

(a) C,Hg — molecular mass

=2x12+1x6=30
(b) C,H4~molecularmass=2x12+1x4=28

(c) CH, - molecular mass =12+ 1 x4 =16
"+CoHg has highest molecular mass
.. Rate of diffusion is least for C,Hg.

16. Key Idea : Sum of oxidation number of all
elements in a compound is always zero.
(a) Let oxidation number of F in F;0 = x

2x+(=2)=0
x=+1

(b) Let oxidation number of F in NF; = x
3 +3+3x=0
& =-1

17. P-32 is used in treatment of Leukeamia.

18. A metal having higher value of E° is reduced
easily.
. It is good oxidising agent (oxidising agent
undergoes reduction).

19, Key Idea : Define all terms to find correct
answer.
(a) Electrophoresis is movement of

colloidal particles under the influence of
an electric field.

(b) Dialysis is method for purification of
colloids. In this method particles are
separated from those of crystalloids.

(¢) Chromatography is method for
purification of organic compounds.

(d) Peptisation is process of conversion of
colloid into precipitate by addition of
electrolyte.

20. Key Idea : Terminal alkynes are precipitated in
form of acetylides when they react with AgNO 3.
Alkane and alkene do not react with AgNO 3.

(i) C;Hg + AgNO3 —— No reaction

ethane

(ii) CoH, + AgNO3 —— No reaction
ethene

(iii) CaHg + AgNO3 —— No reaction
propene

(iv) HC=CH + AgNO3; ——

ethyne Ag—C =C—Ag
white ppt. of silver
acetylide

-»Ethane, ethene and propene do not react with

AgN03‘

.. They come out of wolf bottle.

21. Key Idea : The conformers are formed by free
rotation across carbon-carbon single bond.

A compound can have infinite number of

conformers.

22, Key Idea : Interfering radicals are found in
inorganic salt analysis.

The interfering amounts are POi‘, F~, BO3~

and C,0% . They interfere in cation or basic

radical analysis after group II.

23. During smelting flux is added to convert
impurities into slag. The slag floats over pure
metal and can be easily removed,

24, Key Idea : Greater the amout of given out as
heat of formation more will be stability of oxide.

Given,MgO, AH ¢ = - 692 kJ mol ™
Si0y, AHf =~ 911 kJ mol™
AlyO3, AH; =-1676 kJ mol ™

MgO is most stable oxide among given
choices,

25. Key Idea : According to Le-Chatelier’s
principle, the reactions in which number of moles
are increasing are favourable at low pressure.
(a) PC15 = PC13 + C12

Moles of reactants = 1
Moles of products = 2
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26.

27.

28.

29.
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30.

-* Number of moles are increasing.

.. The reaction is favoured at low pressure.
(b) Ny + 3H; = 2NH,4

~» Number of moles are decreasing.

.. The reaction is favoured at high pressure.

(¢) Hy+ 30, == H0

- Number of moles are decreasing.

.. The reaction is favoured at high pressure.
(d) 2NO + 0, == 2NO

*» Number of moles are decreasing.

.. The reaction is favoured at high pressure.
Key Idea : The compounds precipitate only
when their solubility products are less than their
tonic products.

When NH,CI is added before NH,OH in basic
radical analysis, the dissociation of NH,OH
decreases due to common ion effect. It gives
only as many OH ™ ions which are required for
precipitation of group III cations only.

Both s and p-block elements are called
representative  elements  because their
properties are predicted by looking at their
electronic configuration.

According to Pauling’s scale of
electronegatvity.
Xpa —X B

=0.182[(E4_5 - (Ea_a xEg_g) 3
Key Idea :
Hybridisation =% [number of valence e in

central atom + number of monovalent atoms —~
charge on cation + charge on anion]

For 802
Hybridisation = }2- (6+0=0+0)

=3
sp*-hybridisation.
.3 2
Key Idea : Energy of electron = —11‘;-5'&— eV
mn

where Z = atomic number of element, for Li =3

n = number of orbit, for last e~ of Li, n=2

. Energy of last electron of Li
_-13.6x(3% _-13x9
o

=-30.6eV

31. Key Idea : Define all terms to find correct
answer.

(a) Rearrangement reaction : The atoms
within molecule change their position
during rearrangement reaction.

(b) Oxidation : Oxygen adds during
oxidation reaction.

(c) Disproportionation During  this
reaction half of the molecules of some
substance are oxidised and other half are
reduced.

CgHsCHO + NaOH —— CgHCOONa

benzaldehyde sodium benzoate

+CgHsCH,0H
benzyl alechol
Half of CgH:CHO molecules are oxidised
to acid and other half of molecules are
reduced to alcohol.
» Itis disproportionation reaction.
32. Key Idea :
(i) Electron withdrawing groups increase the
acidity.
(ii) The effect of withdrawing groups is
maximum at ortho position due to nearness.
Among given choices o-nitro benzoic acid
is most acidic.
33. CH,COCl + CH;COONa —

acid chloride  sodium acetate

(CH4C0)0 + NaCl
acetic anhydride

34, Given, Glucose solution = 0.5g/L is isotonic
with 2.5 g/L solution of organic compound.
Molarity of glucose

_ mass of glucose/ molecular mass of glucose

V of solution in L

=0.0027 M

0.5/180
1
Glucose solution is isotonic with organie
compound solution.
. molarity of glucose
= molarity of organic compound
=0.0027 M
Molarity of organic compound
mass of organic compound,/
_ molecular mass of organic compound
& V of solution
2.5/ molecular mass
1

molecular mass =

or 0.0027 =
2.5

0.0027

=925
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35. Key Idea :
EAN = Atomic number of central atom
+ number of ¢~ gained via ligands

— oxidation state of central atom
According to EAN for stable complex value EAN

= Atomic number of noble gas.
(a) [Fe(CN)g]*"

EAN=26+2x6-2
=36

36 is atomic number of Ar (noble gas). So this
complex follows EAN rule,

(b) [Ag(CN),I™
EAN=47 + 2x2-1
=50

-+ 50 is not atomic number of any noble gas.

.. it does not follow EAN rule.

(@ [PtClgl*

EAN=78+2x6-4
=86

86 is atomic number of noble gas Rn. So it

follows EAN rule.
36. K+ 0y —> KO,

potassium
superoxide

37. (i) Metal sols are usually prepared by Bredig’s
arc method,
(ii) Colloidal metal sulphides are formed by
double decomposition.
38. Key Idea : According to Faraday’s first law of

electrolysis.
w = Zit
E . E
or = F it [ = FJ
=%xq (it =q)

Given g = 4 coulomb

E for Cu=31.75
31.75

o T
=0.0013¢g
39. Key Idea :
s 2.303 jog a
t a—-X
Given, t =15 a=100,a— x =50
- 2303, 100
=15 B 50
2.303 :
k= —Flog2 o 65

Alsot =?,a=100,a- x=100-99=1

2.303, 100
k= s log T
or k=$103100 s iki)
From Egs. (i) and (ii).
2.303 2308
1E log 2= : log 100
1 1]
or Tglog 2_;log 100
s 0.3010 _ 2
15 t
15x%2
o ~ 0.3010
= 99 min

40. Key Idea : lodoform test is given by alcohols
which produce carbonyl compounds having
CH3CO group.

() CH4OH 25 HCHO, no CH5CO group,

no iodoform test.

(ii) CoHOH —Z CH4CHO, has CH3CO
maethyl
carbinol

group, gives iodoform test

(iii)) C,HsCH-OH ~2% C,HCHO, no CH3CO

ethyl carbinol
group no iodoform test.

(iv) CH3 —CHy—CH(OH) — CH,—CHg —2

0
|

CH5—CHy+—C+—CHy—CHj
No CH;CO group, no iodoform test.
:.Only methyl carbinol gives iodoform test.

41, Key Idea :

{i) Open system : Heat and matter both are
exchanged between system and
surrounding.

(ii) Closed system : Only heat is exchanged
between system and surroundings.

(iii) Isolated system : Neither heat nor
matter is exchanged between system and
surroundings.

Human body is an example of open system

because it can exchange both heat and matter

with its surroundings.
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42.

43.

44,

45.

The size of cerium and promethium is quite
close due to poor shielding effect of f-electrons.

(i) Brown glass contains Fe;04 and sodium
and calcium silicate.

(ii) Cement has about 1% Fe,0 5.
~.Cement and brown glass both have iron.
Key Idea :

(i) Chain isomerism : The two isomers have
different chain lengths.

(ii) Tautomerism : It is characteristic of
compounds having labile hydrogen. It is
dynamic isomerism.

(iii) Optical isomerism : It is possible in
compounds having at least one asymmetric
carbon atom.

(iv) Metamerism : It is shown by compounds
which have at two alkyl groups attached to
same functional group.

Ethers are R—O—R OR R—O~—R". Since they

have two alkyl groups in their structure. So
they show metamerism,

Key Idea :

(i) Alkyl halides
substitution.
(ii) 3° alkyl halides undergo Sy 2 reaction

mechanism.
(iii) 1° alkyl halides undergo Sy1 reaction
mechanism.
(Hs
|
CHjy -——CI —Cl (3°-butyl chloride)
CHj

undergo  nucleophilic

It is 3° alkyl halide, so it will undergo Sy1
reaction mechanism.

Sy 1 mechanism :
CHj
H4C—C =l tsl{;T—fa (CH;),C*
CHs

+OH™
58 —0
._f;? f Hg)gc H

46.

47.

48.

49.

50.

Key Idea :

() More the covalent character, less is boiling
point.

(ii) Smaller the size of cation, more is polarising
power and more is covalent character.
Among Na™ (of NaCl),Cu™* (of CuCl), Cu®* (of
CuCly) and Cs* (of CsCl) size of Cu?* is

smallest.
. CuCl, has highest covalent character.
Key Idea :

Kp =K RTY"

CO(g) + 302(g) —> CO4(g)

1

AH-I—IE
.
T

Ko =K RTFT/2
K, <K,

Key Idea : Buffer are mixture of ether weak
acid and its salt with strong base or weak base
and its salt with strong acid.

(a) CH3COOH + CH3COONa is buffer because
CH3COOH is weak acid and CH3COONa is
it salt with strong base.

(b) H3BOg3+ NagBO, is buffer because
H3BO 4 is weak acid and Na;BO 5 is its salt
with strong base.

(c) HClO,4 + NaClO, is not buffer both acid
and salt are strong.

(d) NH4,OH+ (NH4),S04 is buffer because
NH4OH is weak base and (NH4),S0 4 is its
salt with strong acid.

Tin stone is SnO,. It has magnetic properties

and it separated by both magnetic and

gravimetric method,

Key Idea : Define all of them to find correct

answer.

(a) RNA — It is polymer of nucleotides

(b) Oxytocin — It is polypeptide

(c) Cholestrol — It is a steroid

(d) Amylose — It is polysaccharide

“.RNA is correct answer.
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S Mathematics

1. Let  f)=x*+ —T3 4. We have ‘1; liz -
+ X =
On differentiating w.r.t. x, we get = 1-iz|=|z -1
Flxn2n -t e (25) = [M-iCe+i)]=|x+iy-i
a+ x%? : ;
; ) =% [1-ix+y=[x+i(y-1)
For maxima or minima, put f'(x)=0 a |G+ y)—ix|=|x+i(y-1)|
e = Q+yPeat=x®+-17
1 :>1+y2+2y+x2=x2+y2+1—2y
= 2x 1 o 722 - 0
1+ x*) — 4y =0
= x=0 = =0
The minimum value at x = 0. = X-axis.
2. Key Idea : If ;, B and © are non-coplanar 5. Key Idea : In equilateral triangle all sides of a
s triangle are equal,
vectors, then[a b e] 2 0. Given equation of BC is x + 2y =1
a.(bxc) b-(a x¢) The perpendicular distance from a point
i A(2,-1)is
ST = ’ A(2,—
dd e sl
- = = o —
_labe] [bac] 80°
- = = SR
[eab] [cab]
[abel-[abel 60° 60°
= ——=0 B D o}
le & apolZx2EnL |-
3. Given that, x — 2y = 4 AL Ry B
Let A=xy 1
A =X (?;—4j ‘-E
= In A ABD,
=§(x --43() Sinson:%
On differe;:iatjng W.I.t, X, we get = ELT x_g_
_zl(zx - 4) J5 3
the =42 9
For maxima or minima, put 2x -4 =20 =—
; g J15
TR e Note : In equilateral triangle, median of a
Again dlgsfnnfnng’ WEBY triangle is the mid point of base.
at o (2)=1 6. According to the given condition
d?A R2=P2+Q2+2PQcosa
At Xo=:2 = =1, minima % 3 5
dx and R“=P“+Q*-2PQ cosa
.. The minimum valuf of = P24+ Q2%+ 2PQ cos
= = — - 8
A=xy=5(4-8) =P2+Q%-2PQ cosa
i =-2 . = 4PQ cos o =0
Note : Minimum and maximum values of a curve 5 o = 00°

comes alternatively.
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| 7. Given,s=t> + 2t% +¢ u=0 |
: Speedv=%=3t2+ 4t + 1 B u=1784cmfs :
0 Att =1, |
0 v=3017+41)+1 7848 cm "
| =8cm/s |
| 8. CaseI:When x <2 0 7 |
| (x-2?~(x-2-6=0 i . |
: = x2+4-4x-x-4=0 7848 =0 5 % 981 xt :
2 g o 2 7848 x2 _ =
0 = x° —bx=0 =] L= =8%2=16 0
i = x=0,x=5 = t=4s |
| But we have x <2 Note : The time taken by the particle to reach the |
i . We take x =0 ground is i
. 2h
I Case Il : When x > 2 T |
2 g’
| (x-2+(x-2)-6=0 I
10. Key I ! I L
0 = R ok N oGl xzy ydzea If the equation of hyperbola is 0
: & Bl aghidazs ;2— - ;2 =1, then equation of directrices are :
" = (x+1D(x-4)=0 T L 0
e
x=-14 : 4
| i Given equation of hyperbola be |
' = x=4 ('.' xz2 2) XZ yz '
. Required roots are 0, 4. e
| S b R 0
0 Alternative Solution : Here, = 9, o 0
0 Let y=[x~2| 2 0
' y2+y'—6=0 - 2= I“}'—E: 1+g '
a
| = y2+3y-2-6=0 J13 |
| = (y+3(y-2=0 =W [
| = y=-32 -. Equation of directrices, x =+ 8 a2 |
| _ e * 73 0
' \.-_-:" -‘ e y-2 -1 _SﬂJ . [ l
" - _X\@ g}_.___}a ; 11. cos cos 3 + sin” " | cos- "
\ /(4.0 B =1 5n
| \/ == +sin sin 2 == |
| o : » * |
0 (2,0} S 9ifle Ol
I =3 5-F=3 I
< i . S
| 77§ (WA (s —— \ |
| [ 12. Given that, f(x)=log (1 < ;U |
' vy 25 '
1+ 3
| It is clear from the figure that line y = 2intersect : (g 2x ] o I+ x° |
| the curve y =|x - 2| at two distinct points L 14 %0) s 2x |
| whose x-coordinates are 0, 4. ' L%l |
| 9, We know h = ut+—gt 1 1+ x)? |
| ‘ _ %{i-x |
I Since, vertical velocity, u = 0 I
=2log (15X 2 2f(0)
| and h =7848 cm =2log |1 —|= |
| |
| |
| |
| |
| |
| |
| |
| |
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13. We have (1+x-2x%)°
+a3x2+03x3+...+ a12x12 (D
On putting x =1 and x = —1 respectively

in Eq. (i), we get

1+1-2%=1+q +ay+ag+...+4ap,

= O=1l+a+a+a3+...+ 0y ()
and 1-1-2°=1-q +ay~a3+...+ a3

=1+aqx

= b64=1-0 +ay—ay+..+d3 ..({if)
On adding Eqgs. (ii) and (iii), we get
64=2(1+as+ay+...+ a)
= y + G + Qg + ...+ Qp =31
14. Key Idea : For increasing function, f'(x)>0
and decreasing function, f'(x)<0.

Let fx)=2x>-6x+5

On differentiating, we get
frx)=6x*-6

For increasing function, f'(x)>0

= 6x% -6>0=>x2>1

=> x<-lorx>1

Note : (i) For increasing function, if
X, Xy OF X1 <X
= f(x,) > f (xp) or f(x,) < f(xy)
(ii) For decreasing function, if
X > Xy OF Xy <X

= f(x;) < f(xy) or £(x) > 1(x5)
15. Total distance travelled by two trains to cross
each other
__’. -
Ae— —e

4+— 2k —————>»

= 2000 + 300 + 200
= 2500 m

The total speed = 20 + 30 = 50 m/s
: total distance travelled
Time, t =
total speed
2500

=-'—§6-—=505

3 2
16. We have,g—g+ 2\:] + d_-)é} =]
dx dx

. Degree =1 and order = 3
17. We have,
1 1|
I=] 5 X \x -3 dx

Y2 {1 1 { 1
=L} x(—z-—x)dx+'[v2xlkx—-j)dx

st /2 2,
1/2 1
T 3 g o |
0 3 4il;’2
_[L_L LA 3 1
36124 34 43416/
o WP BN,
“16 24" 12
_b=d4+4 6
48 48
s
2

b d -
18. Keyldea:IfA = [a }, thenadj A =[ b}
c d = il

4 2
A —
3 4
Cofactors of A are

Cll =4,C12=—3
C21=-2,Cp2=4

a7

We have,

3 4

= adj A = e
=
=16-6=10

Note : In any matrix we do not determine a value.
- = -
19. . a-(B+e)x(@a+b+e)

=§-[gx;+gxﬁ+ﬁx?+

[a
~0+0+[abej+0-[abe
==

20. From figure (i) P cos o = w sin o

_wsina

T cosa

And from figure (i) Q = w sin «
1 i __cosza

1
e i e TVL L
E w wesin“a W

=% P
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2
21. Let;:joix—udx

:jé{x—ndﬂf(x-l)dx

x? g x2 i
={——T+x} + _Z_X}
0 1

Alternative Solution :
2
Let I=Io(x~1ldx

It is clear from the figure,

Required area = Area of AOAD + Area of AABC

:-12 x1x1+ 1§x1 x1
1.1
=5+5=1
22, Let E; = Event of getting an ace card
_ 4
P(E)= 3
And E, = Event of getting an coloured card
15
P(Eq)= 51
: ok 4 15
.. Required probability = 55 X 51
o8
22

23. ..Displacement,
d=6-91+2+5j+2+nk
=1+75+5k
And total forceﬁ):ﬁ; +I3;+§)3
~0i-j+11k)+ @i+5j+6Kk)
+(—2§+§—9ﬁ)
-12i+5j+8k
. Work done W P
~a21+5j+8k)-(G+7]+5k)
=12+ 35+ 40 = 87 unit
24. Given that,

: 1
sin x + cos x =g

On squaring both sides, we get

sin? x + cos? x + 2sinxcu:|sx=l

25
Lonizeatondd
35 . ,.%5

Now, cos 2x =4/1 - sin% 2x = \(1 215

~ 625
_[® 7
- 025, ¢ 425
sin2x -24/25 24
cos2x -7/25 7

25. Given, ZB =n/3and £C = /4

= sin 2x =

tan 2x =

Applying sin formula in AABD

sin £ BAD _ sin n/3

BD SERAT)
A
nf3 w4
B D c

L 1:3 >

- sin ZBAD =22 xf’; )

Again applying sin formula in AADC
sin ZCAD _ sin n/4

DC < % | AD
N 3
= sin £ CAD = —E X?E ..‘(Il)

From Egs. (i) and (ii), we get
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|
sin Z/BAD  BD £ . AD A On dlfferennatmg both sides, we get i
sin ZCAD ~ AD " 2 “DC frx)=-@1+logx) |
f(Jr)
_BD V3 ! |
=Dc 3 = Frix)=-fx)A +log x) ...(0)
_ For maximum or minimum, put f'(x)=0 |
Given, DC = 3BD =% -l +log x) f(x)=0 |
sin ZBAD _BD V3 _ 1 = 1+logx=0 |
sin ZCAD " 3BD V2 V6 o, 10g ¥ log (1} [
o
26. Given,|a xb|=|a - b| - — :
A e
ab sin 8| n| = ab cos 8 Again differentiating Eq. (i), we get |
. S A, f(xJ |
= el ¢ [a]=1) fr@) [f (x) (1 + log x) + "
g 9_% Atx:%,f”(x]co,maximum |
1/¢e '
Note : If @ and B are two vectors, then . Maximum value of f(x)= (%J = g 0
E’xﬁ’zli’llﬁ]sinﬂﬁ where n is a unit vector e |
3 : Note : If " (x) > 0, then the function is minimum,
which is perpendicular to the vectors a and B, § ired vol 1 240 |
27. Since, A, B and C are the angles of a triangle 0.+ Required voltige = -[-1 % :
- A+B+C=n T”
3 A, B =z C i !
5. 9.2 2 \ /” |
B T |
= tan | = + = | = tan dx =1
[2 2) (2 2} {..1,1;@ /(1,1)5’ |
B |
tan = + tan —
=5 c:catg = = P — X |
- 1 —tan @ tan = |
2 2
1" sgwol g . :
2408 vgsal g 9 5
Sl 207 7 =rf’, xtdx - 2’{%] |
3 2 0 0 |
C 7 1 2n 5
= tan 5= =g /tu umt |
: a o |
28. The given limit can be rewritten as 31. Key Idea : If integral is in the forzm . I
o S — ) 0\1 ————— then put px + g =t~
lim [ J (@x+b)ypxrq  PUPXTA |
x =1 oor n ¥ 0/'
D) _p15 dx |
e gaiBize B
Using L'Hospital’s rule (x-3)yx+1 |
w Kin W _2 Put x+1=t%=dx =2t dt |
x 1 2njn n 4 2tdt 4 dt |
—cosec” | = x| = I= Lo TS
[2 2 I3 t? -t J3 2 -4 |
29. We have, f(x)= [ljx =l 1 ok t-2 5 |
% Ta%e] TERl |
On taking log on both sides, we get 1 |
log f(x) = x log [%] ‘ E( 0g g —log J [
1.5 |
=3 log f(x)=-xlog x § 08 3 |
|
|
|
|
|
|
|
|
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32. Given equation of curve is Note : (i) If f(~x) = f(x), is an even function.

|x|+lyl=1 (i) If fx + T) = (x), is a periodic function
- Required area of curve with period T.
1;}' 35. Given equation of curves are
xcosa +ysina=a sl
and xsino-ycosa=b ... (i)

On squaring and adding Eqgs. (i) and (ii), we get
x% (cos? o + sin® o) +

y'z(sin2 o + cos® a) = a* + b*
= x2+y?=d*+ b?
. It is a equation of circle.

36. Given that, | a|=|b|=|¢|=

= = =k =
= Area of curve ABCD and a+b+e=0
= 4afea of curve OAB - (;- B 2)2 X
=4| (1=x)dx
l : = Al + B2+ €
2
o[ x-%] SRR P
L 0
1 v = T+1+1+ 20 B’TB’LE’ a)=0
=4{1—§}=25qun1t §osTE. 5
= a b+b-c+ec- a=-3

Alternative Solution :

It is clear from the figure that given curve isa  37. Key Idea : By the properties of logarithm

square whose length is V2. IOgQ b xlogy ¢ =log, c.
. Area of :;qmzufe=[~..".'5_)2 Given that,
— 25q unit =logya, y =log. b, z=log, ¢
: g xyz = logy, a xlog, ,bxl(:,g‘1
33. Gwen,x=3;1 . ot Boe e log, b
h T —f’ix+15 =logy c xlog, b
=(3+i) -3@+i)*-8@+i)+15 ~logy b=1
=33+3><32><i+3><3><1'2+:'3 1 cos{a —f) coso
_3(9+i%+6i)-24-8i +15 38 Let A = jcos (ot - B) 1 cos
=27 +27i-9-i~27 +3-18i cos a cos i 1
—24-8i+15 Applying Ry —> Ry —cos (o —B) Ry,
=-15 Rz — Ry —cos & Ry
34. We have, f(x)=log (x + \nxz +1) 1 cos (o =)
=0 1 - cos?(a ~B)

2
1
(X+\|x +1) 0 cosP ~ cos o cos (o — )

L f(=x)=log (~x + x4+ 1
f=x)=log (x+-\|[;2+1) l

2 2 1 COs l
=log (:—x—f—— P.L—-—-P—] cos P — cos a cos (a —B)
S x* :}_ 1-cos’a |
= —log (e +{x? 4 1) ~[1 - cos*(a ~ )1 [1 ~ cos? al
= flx)=—f(x) —[cos P — cos o cos (& - )12

- f(x)is an odd function.

- e e ar G G» G» a» a» e
- - e ---------------------------------1
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39.

40,

41.

Gh b b Gb Gb Gh G Gb Gb Gh Gh Gh GD G Gh Gb Gb Gh G Gh Gh Gh Gb Gh G G Gh Gh Gb Gb Gh G Gh Gh Gh Gb Gb G G Gh Gb Gb Gb Gb G Gb Gb Gb Gb Gb Gb @b Gb Gb Gb aD G an

2 2

=1-cos a cos?(a ~ B)
o coszta -B)+ 2cos o cosp
cos (@ —B)

o — coszﬁ - cos? (o -B)

i cosztu ~f)+ cos

~ cos? p- cos?

=1 - cos®
+ 2 cos a cos B cos (e — )
a- c052B — cos (o — ) [cos (a —PB)
— 2 cos a. cos fi]
=1 - cos® o — cos® B ~ cos (o — B)
[cos (o —P) — cos (a + B) — cos (o —B)]
=1-cos’a ~ cos? B - cos (a - B)

[—cos (o + )]
=1~cos*a —cos?p + cos (o0 — B) cos (e + B)

=1 — cos?

:1—505201—cosz[ﬂcosza—sinzﬁ
=1-(cos?B + sin®p)=1-1

=0

We know,

P(A'NB")=1-P(A L;J B)

1
=P(AUB)= 1—§—3

" P(AUB)=P(A)+ P(B)-P(ANnB)

= 2 egnes
3 3
= 2=
1
= x-—i

Since, p and q are the roots of the equation
x4 px+q=0

: p+q=-p and pg=q
= 2p+g=0andgq(p-1)=0

If qg=0,then p=0
If p=1theng=-2
d p=lor0

The probability of getting 4, p=—

The probability of not getting 4, g = g
The probability of getting 4 at least one throw

1Y 5y 12

~%(5) (§) + % (5)
528 ey _ 11

& ¢ 86

Alternative Solution :

Let E; and E, be the events of getting 4 in first
and second throw.,
". Required probability
=P(F; NEy)+ P(E1 NEy)+ P(Ey NEy)
= P(E{) P(E9) + P(E{) P(Ey) + P(E;) P(E5)
chgD B Lt

676" 66" 6 6

10 L
36 36
i
" 36

42. Letf=j;|x451dx

=I;(5—x)dx+fatx—5)dx

ot 5]

L oA BeS e . (35
S [z*‘“’ & H

It is clear from the figure that required area
= area of AOAD + area of AABC

e 1
_§x5x5+—2-x3x3
34

e Tis b

43. Let.’=f;lsin381d9

Since, sin 6is positive in the interval 0 to .
o [ Tand
1=, sin®0do

= [, @ —cos?®)sin 6.d6

Put, cosO=t= —s5in B6dO =dr

- 371
1=_j11 (1-t%de =—2[r-%}

0
Seusl =l g
=- 2L—1 i 5] =3
Alternative Solution :
Let 1=j;1sm391 de

=j; sin® 0 do
=2["*sin% do
]

Using Gamma function

-2[3]-3
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44. By the law of conservation of momentum
2x6-~4x3=(2+4)v
= 6v=12-12
= =0

45, Since, a,f, y are the roots of the equation

x3+4x+]=0,then

a+PB+y=00f+py+yoe=4and afy=-1
B A Mo e

1
c+B Bty yta Yy o B
CCa+p+yvy=0)
__ (0B +PBy+ya)
afyy
= —4.—
==
46. Given that, cos 0 + cos 20+ cos 30=0
=8 (cos O+ cos 30) + cos 26=0
= 2cos20cos B+ cos20=0
= cos20(2cos 0+ 1)=0
= ¢0820=0 and 2cos0+1=0
= 26=c05% and cos(:)=—~l2
= 8=mni%and8=2mni~2§
47, We have,R =2, =90°
- P+Qeosa=0
22=P2+Q2+2PQc05a
= 4=pP%+Q%+ 2P (-P)

= 4=Q> - p?
Also, P+Qcosl50°=0
From Eq. (i) .
e _wag
+-et-(-45

2

2_3Q7

4 Qq—- 4

= 4=%50-4

and P=2/3

s}

48.

49.

50.

The distance covered by a person from A to
B=25(3-1)x2
D

300 K45°
A B—J— c

=50("3-1)

e 20
In ADBC, tan 45° = -

= BC =h

In ADAC, tan 30° = b

AB + BC

Gl h

J3 50(3-1+h
= 50 (\3-1)+h=hv3

= 50 W3-1)=h(3-1)
=3 h=50m

=

3 2
L)[T) x-—-—(x+1) x{x+2)

(.7: +1'] 2(x +2)

5
= lim (1+ ‘EJ-Z Berd
X @ x+1
i 2
. 2L1+;J
X+ ( P
et o S
- (1 22) 7 |07
x—rew Xtk
2

Since, A+ B + C =270°
A=B=C=90°
cos 2A + cos 2B + cos 2C
+ 4 sin A sin B sin C
= cos 180° + cos 180° + cos 180° +
4 sin 90° sin 90° sin 90°
=-1-1-1+4
=21
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