MANIPAL

Engineering Entrance Exam

Solved Paper 2008

1. Which of the following is diamagnetic ?

(a) Hj (b) O,
(c) Li, (d) Hej

. Which of the following can participate in

linkage isomerism ?

(a) NO,

(b) H, N CH,CH, NH,

() H,0

(d) :NH,4

. By heating phenol with chloroform in alkali,

it is converted into

(a) salicylic acid

(b) salicylaldehyde

(c) anisole

(d) phenyl benzoate

. Osmotic pressure observed when benzoic

acid is dissolved in benzene is less than that

expected from theoretical considerations.

This is because

(a) benzoic acid is an organic solute

(b) benzoic acid has higher molar mass than
benzene

(c) benzoic acid gets associated in benzene

(d) benzoic acid gets dissociated in benzene

. The formula mass of Mohr’s salt is 392. The
iron present in it is oxidised by KMnO, in
acid medium. The equivalent mass of Mohr’s
salt is

(a) 392 (b) 31.6

(c) 278 (d) 156

. Solubility product of a salt AB is 1 x 107° M?
in a solution in which the concentration of
A" ions is 10°M. The salt will precipitate
when the concentration of B~ ions is kept
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(a) between 108 M to 1077 M
(b) between 10”7 M to 1078 M
(©)>10°M
(d) <108M

. The decomposition of a certain mass of

CaCO, gave 11.2dm? of CO, gas at STP. The
mass of KOH required to completely
neutralise the gas is

(@) 56 ¢ (b) 28 ¢

(c)42¢g (d20g

. The basicity of aniline is less than that of

cyclohexylamine. This is due to
(a) +R-effect of —NH,, group

(b) —I-effect of —NH,, group
(c) —R-effect of —NH,, group
(d) hyperconjugation effect

. A distinctive and characteristic functional

group of fats is

(a) a peptide group

(b) an ester group

(c) an alcoholic group

(d) a ketonic group

Which of the following compound is
expected to be optically active ?

(a) (CH;),CHCHO

(b) CH,CH,CH,CHO

(¢) CH,CH,CHBrCHO

(d) CH,CH,CBr,CHO

Which cycloalkane has the lowest heat of
combustion per CH, group ?

(a) Cyclopropane (b) Cyclobutane

(c) Cyclopentane (d) Cyclohexane

The physical states of dispersing phase and
dispersion medium in colloid like pesticide
spray respectively, are

(a) gas, liquid (b) solid, gas

(c) liquid, solid  (d) liquid, gas
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Potassium dichromate is used

(a) in electroplating

(b) as a reducing agent

() it oxidises ferrous ions into ferric ions in
acidic media as an oxidising agent

(d) as an insecticide

Which one of the following statements is

incorrect for the sucrose ?

(a) It is obtained from cane sugar

(b) It is not reducing sugar

(c) On hydrolysis, it gives equal quantities of
D-glucose and D-fructose

(d It gives aspartame when it is heated at
210°C

Inductive effect involves

(a) displacement of c-electrons

(b) delocalisation of n-electrons

(¢) delocalisation of o-electrons

(d) displacement of n-electrons

The atomic number of Ni and Cu are 28 and

29 respectively. The electronic configuration

152, 252, 2p6, 3s2 3p6 3d"° represents

(a) Cu* (b) Cu*

(c) Ni** (d) Ni

In which of the following complex ion, the

central metal ion is in a state of sp3d®

hybridisation ?

(a) [CoFg]*

(b) [Co(NH,)e1**

(0) [Fe(CN)g]*

(d) [Cr(NH;)¢]*

The formation of O5[PtF]" is the basis for the

formation of xenon fluorides. This is because

(a) O, and Xe have comparable sizes

(b) Both O, and Xe are gases

(c) O, and Xe have comparable ionisation
energies

(d) Both (a) and (c)

The density of a gas is 1.964 g dm > at 273 K

and 76 cm Hg. The gas is

(a) CH, (b) C,Hg¢

(o) CO, (d) Xe

AG°vsT plot in the Ellingham’s diagram

slopes downwards for the reactions
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(a) Mg +%o2 — MgO
(b) 2Ag +%O2 —> Ag,0

(0) CO+%O2 — CO,

(d) All of the above

When a mixture of calcium benzoate and
calcium acetate is dry distilled, the resulting
compound is

(a) acetophenone (b) benzaldehyde

(c) benzophenone (d) acetaldehyde

In a metallic crystal

(a) the valence electrons constitute a sea of
mobile electrons

(b) the valence electrons are localised in
between the kernels

(c) the valence electrons remain within the
field of influence of their own kernels

(d) None of the above

Which of the following is correct, based on

molecular orbital theory for peroxide ion ?

(a) Its bond order is one and it is
paramagnetic

(b) Its bond order is
diamagnetic

(c) Its bond order is
diamagnetic

(d) Its bond order is
paramagnetic

Insulin regulates the metabolism of

(a) minerals (b) amino acids

(c) glucose (d) vitamins

Which of the following electrolyte will have

maximum flocculation value for Fe(OH),

sol ?

(a) NaCl (b) Na,S

(c) (NH,);PO, (d) K,SO,

The concentration of a reactant X decreases

from 0.1 M to 0.005 M in 40 min. If the

reaction follows first order kinetics, the rate

of the reaction when the concentration of X is

0.01 M will be

(@) 1.73x 10 M min™*

(b) 3.47 x 10™* M min !
(c) 3.47x 10> M min~*
(d)7.5x10°* Mmin™!

two and it is

one and it is

two and it is
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At pH = 4, glycine exists as
+
(a) HyN— CH, — COO~
+
(b) H; N— CH, — COOH
(¢) H,N — CH, — COOH
(d) H,N — CH, — COO~
Which of the following taking place in the
blast furnace is endothermic ?
(a) CaCO3 —> CaO + CO,
(b) 2C+0, —> 2CO
(c)C+0,—>CO,
(d) Fe,O5 + 3CO — 2Fe+ 3CO,
The emf E° of the following cells are :
Ag|Ag" (IM)||Cu® (IM)|Cu; E°=-0.46V
Zn|Zn* (1M) || Cu* (1M)|Cu; E°=1.10V

emf of the following cell is
Zn|Zn* (IM) || Ag* (IM)| Ag

(a) 0.64V (b) 1.10V

() 1.56V (d)-0.64V

The formation of cyanohydrin from acetone
is which type of reaction ?

(a) Electrophilic substitution reaction

(b) Electrophilic addition reaction

(c) Nucleophilic addition reaction

(d) Nucleophilic substitution reaction

Name the end product in the following series
of reactions

NH H P40
CH,COOH —5 A —B — "
(a) CH.OH (b) CH,
(c) CH.COONH,  (d) CH:CN

The presence of unpaired electron in
phosphorous atom is explained by which
principle ?

(a) Aufbau principle

(b) Pauli’s exclusion principle

(¢) Hund’s rule

(d) Heisenberg’s principle

If a cricket ball having mass of 200 g is
thrown with a speed of 3x 10® cm/s, then

calculate the wavelength related to it.
(2) 2.2x10% cm

(b) 1.104x 1073 ¢cm
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(©) 1.104x 10% ¢m
(d) 1.104 x 10723 cm

Which type of stacking pattern is found in
sodium chloride crystal lattice ?

(a) a-b—-a-b (b) a—a-a

(¢) a-b—c—a-b—c  (d) None of these
Equivalent weight of a bivalent metal is 37.2.
The molecular weight of its chloride is

(a) 412.2 (b) 216

(c) 145.4 (d) 108.2
Phenolphthalein is obtained by heating
phthalic anhydride with conc. H,SO, and
(a) benzyl alcohol (b) benzene

(c) phenol (d) benzoic acid
Freezing point of urea solution is —0.6°C.
How much urea (m.wt. = 60 g/mol) will be
required to dissolve in 3 kg water ?

(ks =1.5°C kg mol ')

(a) 24 g (b) 36 g

(c)60¢g (d72¢g

If K < 1.0, what will be the value of AG° of the
following ?

(a) Zero (b) 1.0

(c) Positive (d) Negative

The normality of a solution containing 32.5 g
of (COOH),-2H,0 per 0.5 L is

(@) 10N (b) 1N

(02N (d)O0.1N

For the titration of KOH vs (COOH), - 2H,0,

the suitable indicator is
(a) methyl orange

(b) phenolphthalein
(c) methyl red

(d) All can be used

The radius of Na™ is 95 pm and that of Cl™ ion
is 181 pm. The coordination number of Na*
is

(a) 8 Md) 6

(c) 4 (d) unpredictable

In van der Waals’ equation of state of the gas
law, the constant ‘b’ is a measure of

(a) intermolecular repulsion

(b) intermolecular attraction

(c) volume occupied by the molecules

(d) intermolecular collisions per unit volume
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Which reaction intermediate is formed
during the condensation reaction between
acetaldehyde and formaldehyde ?

- +
(a) :CH,CHO (b) CH,CHO

() EHZOH (d) :CHCHO

2, 2-dichloro propane on hydrolysis yields

(a) acetone

(b) 2, 2-propane diol

(c) iso-propyl alcohol

(d) acetaldehyde

Phenols are more acidic than alcohols

because

(a) phenoxide ion is stabilised by resonance

(b) phenols are more soluble in polar
solvents

(c) phenoxide ions do not exhibit resonance

(d) alcohols do not lose H atoms at all

Lemon gives sour taste because of

(a) citric acid (b) tartaric acid

(c) oxalic acid (d) acetic acid

When ammonium chloride is added to

ammonia solution, the pH of the resulting

solution will be

(a) increased (b) seven

(c) decreased (d) unchanged

Which of the following has highest second

ionisation energy ?

(a) Calcium

(c) Iron

(b) Chromium
(d) Cobalt

The standard reduction potentials at 298 K
for the following half-cell reactions are given
below

Zn?" (aq) + 27 = Zn(s) — 0.762
Cr3+(aq) +3e” =—=Cr(s)-0.74
2H"(aq) + 2¢- = H,(g) 0.00

Fe* (aq) + e« = Fe* (aq) + 0.77
Which one of the following is the strongest
reducing agent ?
(a) Zn(s)

(c) Hy(g)
Following reaction,
(CH3)5 CBr + H,O — (CH;3); COH + HBr
is an example of

(b) Cr(s)
(d) Fe** (aq)
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(a) elimination reaction

(b) free radical substitution

(c) nucleophilic substitution

(d) electrophilic substitution

The unit of rate for a first order reaction is
(@Lst

(b) mol ' Ls!

() mol L' st

(d) mol st

Iso-propyl amine with excess of acetyl
chloride will give
(a) (CH4CO)4N — C— (CHj3)4

(b) (CHs),CH — 1|\1— COCH,

H
(¢) (CH,),CHN(COCH,),
(d) CH.CH,CH, — 1|\1— COCH,

H

C,H.CHO and (CH;),CO can be
distinguished by testing with

(a) phenyl hydrazine

(b) hydroxyl amine

(c) Fehling solution

(d) sodium bisulphite

Glucose molecule reacts with X’ number of
molecules of phenylhydrazine to yield
osazone. The value of X’ is

(a) four (b) one

(c) two (d) three

The oxidation number of chromium in CrO4
is

(@ +3 (b) +5

() + 10 (d+6

Liquor ammonia bottles are opened only
after cooling. This is because

(a) it is a mild explosive

(b) it generates high vapour pressure

(c) both (a) and (b)

(d) it is lachrymatory

What will be the proportion of moles of
metal (Cu: Ni: Ag) at cathode according to
the second law of Faraday ?

a1:2:1 (b)2:2:1

(©)1:2:2 (d1:1:2
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Which equation is true to calculate the
energy of activation, if the rate of reaction is
doubled by increasing temperature from T; K
toT, K?
(@) logyg K= Eo_ {1 _ 1}
k, 2303R|T, T,
(b) logyo k__E |11
k, 2303R|T, T,
1 E, [1 1]
o) logyg==—24-|—-—
(@ 108105 =5 303 T, T,
@ logyy 2= Fa |1 _1]
2.303R|T, T,

For a reversible reaction :
X(g)+3Y(g)= 2Z(g); AH =—40kJ,

the standard entropies of X, Y and Z are 60,
40 and 50 JK 'mol! respectively. The

Mathematics

1.

LI f(x) :{

The range of the function f(x) = x* + 3

x“+1
is
(a) [1, ) (b) [2, 0)
(© B, 00) (d) None of these
ax®?+b, bz0,x<1
, then

bx?+ax+c, x>1

f(x)is continuous and differentiable at x =1,

if

(A)c=0,a=2b (b)a=b,ceR

(©)a=b,c=0 (da=b,c#0

If a circle passes through the point (1, 2) and

cuts the circle x* + y? = 4 orthogonally, then

the equation of the locus of its centre is

(a) x2+y2—3x—8y+1=0

b) x*+y?-2x-6y -7=0

(c)2x+4y-9=0

(d2x+4y-1=0

If'[f(x) sin x cos x dx
=————log[f(x)]+c,

20—y ° /
then f(x) is equal to

. Which of

temperature at which the above reaction
attains equilibrium is about

(a) 400K

(b) 500 K

(c) 273 K

(d) 373K

the following gives aldol

condensation reaction ?
(a) C¢HsOH
0o

(b) CgHs — C— C¢Hs
0

(¢) CH,CH, — C— CH,
0

(d) (CH,)4C — C — CgHj

1
@ a®sin? x + b2 cos® x
1
a?sin? x — b cos® x
1
a’ cos® x — b sin? x
1

a® cos® x + b2 sin? x

(b)

(0

(d)

. The points representing complex number z

for which |z - 3|=|z - 5| lie on the locus
given by

(a) an ellipse

(b) a circle

(c) a straight line

(d) None of the above

The value of a, for which the equation
x2—(sino - 2)x—(1+sina)=0 has roots
whose sum of square is least, is

Y T

i b) =
(a)3 ()4

T T

i fe) I
(c)2 ()6
Forn e N,10" 2 > 81n, if
(@n>5 (b)n=>5
(agn<5 (dn>8
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The two consecutive terms in the expansion
of (3+ 2x)’* whose coefficients are equal,

are

(a) 11, 12 b 7,8
(c) 30, 31 (d) None of these
The value of 2. 357 is
2355 2355
@ 999 ®) 1000
2355
c) —/—— d) None of these
(0 1111 (d)
1 1+2 1+2+...4n
LetS, =—
1% 13428 13+ 2%+ 40
=1,2,3,.... Then, S, is not greater than
1
- b) 1
(@ 2 (b)
(02 @4
[cos? ino]
IFE(0) = cos” 0 cos0sin 0 and 0and o
cos0 sin® sin%0
differ by an odd multiple of g, then E(0)E (¢)

isa

(a) unit matrix

(b) null matrix

(c) diagonal matrix

(d) None of the above

A parabola is drawn with its focus at (3, 4)
and vertex at the focus of the parabola
y%—-12x -4y + 4=0. The equation of the

parabola is

(@) y>-8x -6y +25=0
(b)y2—6x+8y—25=0
(0 x2—6x—8y+25=0
) x*+ 6x -8y —-25=0

If p,p denote the Ilengths of the
perpendiculars from the focus and the centre
of an ellipse with semi major axis of length a
respectively on a tangent to the ellipse and r
denotes the focal distance of the point, then
@ap=rp+1 (b)rp=ap'
(Qap=mp'+1 (dap=rp

The equation of perpendicular bisectors of
sides AB and AC of a AABC are x—y +5=0
and x+2y=0 vrespectively. If the
coordinates of vertex A are (1,-2), the
equation of BC is
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(@) 14x + 23y —40=0
(b) 14x-23y +40=0
(c) 23x +14y —40=0
(d) 23x-14y +40=0

If cos® =—\/2§ and sin o :—%, where 0 does

not lie in the then

2tancx+\@tan6
cot? 0 + cosa

7 5
(@) ﬁ (b) ﬁ

third quadrant,

is equal to
9 22
0 — (D=
© 2 (d -
A parallelogram is constructed on the vectors
a=30-B,b=0+3p, if |a/4pfl=2 and
angle between o and [_3> is g, then length of a

diagonal of the parallelogram is

(@) 45 (b) 43
(©) 417 (d) None of these

The value of c, SO that for all real x, the

vectors cxi—éj +3k,  xi+ 2:i + 2k
make an obtuse angle, are
(@) c<0 (b)0<c<g
4
(c)—§<c<0 (d)ec>0

The solution of the equation

dy _ a( vy dyj
dx dx
@y=clx+a)(l-ay)

M) y=cx+a)d+ay)
@y=cx-a)(1+ay)

(d) None of the above

The order of the differential equation whose
general solution is given by
¥ =(c; +¢cy)cos(x + c3) —c e, where

Y —X—

€1, Cy, Cg, Cy4, C5 are arbitrary constants, is

(a) 4 ()3 ()2 (d5

If f(x)=x®+bx*+cx+d and 0<b*<c,
then in (—oo, )

(a) f(x) is strictly increasing function

(b) f(x) has a local maxima

(c) f(x) strictly decreasing function
(d) f(x)is bounded
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1 1
2x\/1 x 1o x

2\/7\/1 x> \/

(@ -

2\/7\/1 X 1/1 x
1
@ -
2\/7\/1—)( \/1—x
j xtan” x dx is equal to
VA + x? )3
tan~! x x+tan"t x
(a)7+c(b)7+c
1-x? V1 - x?
x—tan!x x+41-x?
(0) ——F———+c(d) ———-+c
V1 + x? V1 + x?
1 sin 6 1
Let A=|-sin® 1 sinf|, where
-1 -sin® 1
0 < 0 <2m. Then, the range of | A| is
@o
(b) {2, 4}
(0 [2, 4]
(d) None of the above
If y =| cos x| +|sinx|,thend—yatx:%is
@o (b) 1
1-+3 1
@) i @ \/7
2
lim( 1 + 2 +...+ n j
nsol1-n2 1-n?> ~ 1-n?
is equal to
1
a)o b) -=
(@ (b) 2
(© % (d) None of these
Let f(x):{smx, x;tnrc’ where n €I and
2, Xx=nmn
2 2
g(x)={x L ox= , then lim g[ f(x)]is
X =2 x>0
(@1 (b) 0
© 3 (d) does not exist
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The intercept made by the tangent to the
curve y = J. ;|t| dt, which is parallel to the

line y = 2x, on x-axis is equal to
(a1 (b) -2
(© 2 (d) None of these

IfP=x3 —iandQ:x—l,xe(O, x), then
X

e
.. P .
minimum value of — s

(2) 243 (b) -24/3
(c) does not exist (d) None of these
Locus of the point which divides double
2
ordinate of the ellipse X—2+y—:1 in the
a>  b?
ratio1:2 1nternally, is

x? 9y? 1 x° 9y

(a )7_7 — (b)) = +—=-=1
b> 9 a®  b?
9y?
(c) =~ 4+ b— =1 (d) None of these
X2 y?
From any point on the hyperbola — -~ =1
a®> b2
tangents are drawn to the hyperbola
2 2
x—z ~Y_ _2 The area cut-off by the chord of
a* b?
contact on the asymptotes is equal to
@% (b) ab
(c) 2ab (d)4ab

The value of the sum of the series
3Cy—8-"C, +13"C, —18"C, +

upto (n + 1) terms is
(@0 (b) 3"
(c) 5" (d) None of these
If A is a skew-symmetric matrix, then trace of
Ais
@1 (b) -1
©0 (d) None of these
The arbitrary constant on which the value of
the determinant
1 o a?

cos(p—d)a cospa cos(p-d)a

sin(p—-d)a sinpa sin(p-d)a
does not depend, is
@a Mp ©d (a
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The sum of the first n terms of the series

1 3 7 15 .
f+7+—+ﬁ+...1sequa1to

2 4 8
@2"-n+1 b1-27"
@Qn+2"-1 (@ 2"-1

The base of a cliff is circular. From the
extremities of a diameter of the base angles
of elevation of the top of the cliff are 30° and
60°. If the height of the cliff be 500 m, then

the diameter of the base of the cliff is
2000 1000

i by 2202V
@ 73 m (b) 7 m
© % m (d) 1000¥3 m

The most general solutions of the equation
secx—1= (\/5 —1) tan x are given by

n b
a) nw+ — b) 2nm,2nm + —

(a) 3 (b) 2

(©) 2nn (d) None of these

The maximum value of

. T T . .
sin (x + j + cos(x + 6 in the interval

(0, g) is attained at

T n
(@ x=— (b) x=—
12 6
T n
(@ x=— (dx==
3 2

If Z, =cosr%+i sinr—(:, where
n n

r=1,2,3,..., n, then lim 2z 2,....32, is
equal to o

(a) cosa +1 sin o
(b) cos((;j -1 sin[;)

( C) eim /2

(@ e

Negation of “Paris is in France and London is

in England” is

(a) Paris is in England and London is in
France

(b) Paris is not in France or London is not in
England

(c) Parisisin England or London is in France

(d) None of the above
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The area enclosed between the curves y = x>

and y =xis

5 . 5 .
a) — sq unit b) = sq unit
()3q ()4q

5 . 12 .
(@) T sq unit (d) s sq unit
Find the equation of the bisector of the
obtuse  angle between the lines
3x-4y +7=0 and -12x -5y + 2=0,
(a) 21x+77 y -101=0
(b) 99x -27y +81=0
() 21x-77y +101=0
(d) None of the above

The equation of curve passing through the

point (1, Zj and having slope of tangent at

any point (x, y) as S cosz[yj, is
X X

(@) x = el+tan(%) ) x = elftan[%)

1+tan X 1-tan 7]

() x=e Yoo x=e Y
If P(n):2+4+6+...+(2n),neN, then
P(k) =k(k + 1) + 2 implies

Plk+D=k+1D(k+2)+2
is true for all keN. So,
P(n)=n(n+1)+ 2is true for
(An=x1 b)n=2
(c)n=>3 (d) None of these
The differential equation of all non-vertical
lines in a plane is

statement

dy d*x
a)—=0 b)—=0
@2 Qb

dy dx

— =0 d)—=0
(© ()dy

The unit vector in ZOX plane and making
angle 45° and 60° respectively with

- A A N — A A N
a=2i+2j-kandb=0i+j-k,is

1: 14
- i+ —k
@ \EH\E
1, 1 4
b) —i-——k
RN

O P P
3W2  3J27 342
(d) None of the above

N

k
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Ie r 1 3 dx=a+ b , then
2 log x  (log x) log 2

(Aa=eb=-2 (b)a=e,b=2
(c)a=-e,b=2 (d) None of these
The circe x*>+y?-4x—-4y +4=0 is

inscribed in a triangle which has two of its
sides along the coordinate axes. If the locus
of the circumcentre of the triangle is

Xx+y—xy +kyx®>+y? =0, then the value
of k is equal to

(a) 2 )1 -2 (@3

The points of discontinuity of tan x are

(@ nn,nel

() 2nm,nel

© (2n + 1)g,n el

(d) None of the above

The two curves x°®-3xy2+2=0 and
3x2y - y3 -2=0

(a) cut at right angles

(b) touch each other

(c) cut at an angle g

(d) cut at an angle %

The period of the function
sin 8x cos x — sin 6x cos 3x .
flx)= is

@mn
T
() E

€0Ss 2x cos x — sin 3x sin 4x
(b) 2w

(d) None of these

The derivative of f(tan x) w.r.t. g(secx) at
X = g, where f'(1)=2and g' 2)= 4, is

1
— b) V2
(a)ﬁ (b) V2

(@1 (d) None of these

If a>0,b>0 the maximum area of the
triangle formed by the points O (0,0),
A(acos0,bsin®) and B(acos6,-bsin0) is
(in sq unit)

(a) a—zb when 0 =

) 3% wheno="
4 4

BN

53.

54.

55.

56.

57.

© % wheno=_"
2 2

(d) a’b®
If the two curves y =a* and y =b” intersect
at an angle o, then tan a equals

log a —log b log a + log b

1+ logaloghb 1-logaloghb
(0) M (d) None of these

1-logaloghb
The number of roots of the equation

X - 2 =1- 2 is
x-1 x-1

(@1 (b) 2
QX (d) infinitely many
The vector z=-4+5 is turned

counterclockwise through an angle of 180°
and stretched 1% times. The complex

number corresponding to newly obtained
vector is

15 15
-6+ —1i b) 6+ —i
(@ 21 (b) 21

() 6- %i (d) None of these

IfA= [aij] is a 4 x 4 matrix Cij is the cofactor
of the element q;; in| A, then the expression
a1Cq1 + @5Cqy + @15C13 + @14C4 is equal to

(@0 (b) -1

@1 @ A]

If Az{x:Rstn} and

6 3

f(x) =cosx —x(1+ x),then f(A)isequal to
[ n]

(a) _—g,—gj

pI|ET

( ){6’ 3,}

© kﬂ(m}ﬁ_ﬂ(mf
_2 3 3 6 6 J




58.

59.

60.

61.

62.

63.

64.

The contrapositive of (pv q) = ris
@~r=((vq
by r=((vqQ
@~r=(pr~q
(dp=(@qvr)
If the function f(x)= ax® +bx?+11x-6
satisfies the condition of Rolle’s theorem in
1
[1, 3] and '(2 + j =0, then the values of
25
a, b are respectively
(@-1,6 (b)-2,1
1
c)l,-6 d) -1, =
(© (d 5
If f(x) =cos(log x), then
1 1 1 X
f()f(j— H] . f(xy)}
x)\y) 2"\y
is equal to
(@) cos(x -y) (b) log (x - y)
(c) cos(x+y) (d) None of these
If a=sin! V3 +sin™? % and
B =cos™ E +cos ! 1, then
2 3
(@) a>B (b) a =B
() a<p (D a+p=2n
If1+sin0+sin0+..00=4+23,0<0<n,
CEZ E, then
2
T T
a)0=— b)o==
(@ 3 (b) 6
T T T 2n
6=—or— d)0==or=—
(o) 3 or 6 (d) 3 or 3
A round balloon of radius r subtends an

angle o at the eye of the observer, while the
angle of elevation of its centre is . The height
of the centre of balloon is

p

(a) r cosec o sin% =

(c) rsin % cosec B (d) r cosec % sin f

(b) rsin o cosec

In AABC, (a — b)? cos? % + (a+b)? sinz% is
equal to

(a) @’ (b) b2

© c* (d) None of these

65.

66.

67.

68.

69.

70.

71.

In a triangle (1 - ’"1}(1 - rl) =2, then the

L) I3
triangle is
(a) right angled  (b) isosceles
(c) equilateral (d) None of these
Ifa + b + ¢ =0, then the roots of the equation
4ax? + 3bx + 2c = 0 are
(a) equal (b) imaginary
(¢) real (d) None of these
The adjoining graph

(a) connected

(b) disconnected

(c) Neither connected nor disconnected
(d) None of the above

. _ _ 21 .
The solution of tan™! x + 2cot ! x = 3 is

1 1

= b)
@ V3 ® V3
(c) -3 (D3

The conjugate of the complex number

-\2
1+1) s

1-1
@1-i Md)1+i
(0 -1+i (d)-1-i

A graph G has ‘m’ vertices of odd degree and
‘n’vertices of even degree. Then which of the
following statements is necessarily true ?
(a) m + n is an odd number

(b) m + n is an even number

(¢) n + 1is an even number

(d) m + 1is an odd number

The value of sin {2 cos™! \/j} is

J5 245
N2 b) 22
@ 3 (b) 3
45 245
A 4) 2¥2
@) 9 (d) 9



72.

73.

74.

75.

In the group (G,®;5), where G ={3, 6, 9,12},
®, 5 is multiplication modulo 15, the identity
element is

(a)3 (b) 6 (@12 (@9

A group (G,*) has 10 elements. The
minimum number of elements of G, which
are their own inverses is

(a) 2 (b) 1 @9 (@o
& is equal to
x> —6x+8
(@) 3+ 49 13
20x-4) 2(x-2)
b) 49 13
20x-4) 2(x-2)
—49 13
() +
20x-4) 2(x-2)
o) 49 13

+
20x-4) 2(x-2)

The orthocentre of the triangle with vertices

0(0,0), A [O, z} B(-5,0)is

53 -5 3
(@ (2’4J (b) [2>4j

© (—5, zJ @ (©, 0)

General English and Aptitude

Directions (Q. 1-4) : In each of the following
questions, choose the most suitable alternative
to fill in the blank.

. Heisso...... of his own idea that he will not

entertain any suggestion from others.

(a) hopeful (b) enamoured

(c) jealous (d) possessed
Undoubtedly, English is the most ...... spoken
language in the world today.

(a) broadly

(b) widely

(c) greatly

(d) beautifully

I will be leaving for Delhi tonight and ...... to
return by this weekend.

(a) waiting (b) plan

(c) going (d) making

76.

77.

78.

79.

80.

The range in which y =-x*>+6x-3 is
increasing, is

(a) x<3 (b) x>3

(0)7<x<8 (d5<x<6

The area bounded by the curve x =4-y?

and the y-axis is
(a) 16 sq unit
(b) 32 sq unit

(c) g sq unit
3
(d) 1—36 sq unit

The number of positive divisors of 252 is

@9 ()5 ()18 (d) 10

The remainder obtained when 5% is
divided by 124 is

@5 ®o

()2 D1

Which of the following is not a group with

respect to the given operation ?

(a) The set of even integers including zero
under addition

(b) The set of odd integers under addition

(c) {0} under addition

(d) {1,-1} under multiplication

. The vacancy ......... by the dismissal of the

superintendent is expected to be filled up by
the promotion of a U.D.C.

(a) made (b) created

(c) caused (d) generated
Directions (Q. 5-8) : In each of the following
questions, choose the alternative which best
expresses the meaning of the word given in
capital letters.

HAGGLE

(a) Postpone (b) Accept
(c) Bargain (d) Reject
ABSTRUSE

(a) Awful (b) Irrelevant
(c) Shallow (d) Profound
PENCHANT

(a) Like (b) Eagerness

(c) Disability (d) Dislike



10.

11.

12.

13.

14.

15.

. BARTER
(a) Deal (b) Return
(c) Lend (d) Exchange
Directions (Q.9-12) : In each of the

following questions, choose the alternative
which can be substituted for the given words/
sentence.

. Bringing about gentle and painless death

from incurable disease

(a) Gallows (b) Suicide

(c) Euphoria (d) Euthanasia

The act of killing one’s wife

(a) Avicide

(b) Canicide

(c) Uxoricide

(d) Genocide

Stage between boyhood and youth
(a) Infancy (b) Adolescence
(c) Puberty (d) Maturity

Lack of enough blood

(a) Amnesia

(b) Insomnia

(c¢) Anaemia

(d) Allergy

Directions (Q. 13-16) : In each of the
following questions, choose the alternative
which best expresses the meaning of the given
idiom/phrase.

To set the people by ears

(a) To box the people

(b) To insult and disgrace the people
(c) To punish heavily

(d) To excite people to a quarrel

To give chapter and verse for a thing
(a) To produce the proof of something
(b) To eulogise the qualities of a thing
(c) To make publicity of a thing

(d) To attach artificial value to a thing

Dog in the manger

(a) An undersized bull almost the shape of a
dog

(b) A dog that has no kennel of its own

(c) A person who puts himself in difficulties
on account of other people

(d) A person who prevents others from
enjoying something useless to himself

16.

17.

18.

19.

20.

21.

22.

23.

To blow hot and cold

(a) Changing weather

(b) To be untrustworthy

(c) To change opinion often

(d) To be rich and poor frequently

Directions (Q. 17-20) : In each of the
following questions, choose the alternative
which is opposite in meaning to the word given
in capital letters.

SAGACIOUS

(a) Casual (b) Cunning
(¢) Foolish (d) False
EPILOGUE

(a) Conversation (b) Dialogue

(c) Dramatic (d) Prologue
AUSPICIOUS

(a) Spicy

(b) Unfavourable

(c) Conspicuous

(d) Condemnatory

ENGULFED

(a) Encircled (b) Groped

(c) Disfigured (d) Detached

Four of the following five are alike in a
certain way and so form a group. Which is
the one that does not belong to that group?
(a) Hill (b) Valley

(¢) Dam (d) River

In a certain code ‘CREAM’ is written as
‘NBDBQ’. How in ‘BREAD’ written in that
code?

(a) EBFAQ

(b) EBDAQ

(c) BEDOQA

(d) BEFQA

If black means white, white means red, red
means yellow, yellow means blue, blue
means green, green means purple and purple
means orange, then what is the colour of
lemon?

(a) Green (b) Purple

(c) Orange (d) Blue

Directions (Q. 24-25) : In the following
questions, find the word which holds the same
relation with the third word as there in
between the first two word.



24.

25.

26.

27.

28.

29.

30.

Hot : Oven : : Cold :?

(a) Ice cream

(b) Air conditioner

(c) Snow

(d) Refrigerator

Push : Pull : : Throw :?

(a) Jump

(b) Collect

(c) Pick

(d) Game

Directions (Q. 26-27) In each of the
following questions, one letter or a set of letter
is missing, you have to understand the pattern
of the series and insert the appropriate letter?

R,M,?,F,D,?

(@ C,B (b) J,H

(o H,C @ircC

—bcc —ac —aabb —ab —cc

(a) aab ca (b) aba ca

(¢) ba cab (d) bea ca.

How many 9’s are there in the following
number series which are immediately

preceded by 3 and followed by 6?
3969393939639363956956939
639

(@0 (b3

(© 2 (d 4

Some boys are sitting in a row, P in sitting
fourteenth from the left and Q is seventh
from the right. If these are four boys between
P and Q, how many boys are there in the
row?

(a) 25 (b) 23

(0) 21 (d) 19

Pointing to a photograph, a woman says,
“this man’s son’s sister in my mother-in-law.”
How is the woman’s husband related to the
man in the photograph?

(a) Grandson

(b) Son

(¢) Son-in-law

(d) Nephew.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

The longest canal in the world is
(a) Volga Baltic

(b) Beloye-more Baltic

(c) Suez Canal

(d) Grand China Canal

The oldest Hindu epic is

(a) Mahabhashya (b) Ramayan

(c) Mahabharata (d) Ashtadhyayi

Who among the following is not associated
with the Swaraj Party?

(a) C.R. Das

(b) M.L. Kelkar

(c) Motilal Nehru

(d) Mahatma Gandhi

Where is the ‘City of palaces™?

(a) London (b) Kolkata

(c) Patiala (d) Lucknow

Our National Song is

(a) Sare Jahan Se Achcha

(b) Jana Gana Mana

(¢) Vande Mataram

(d) All of the above

The Constitution of India was adopted by the
Constituent Assembly on

(a) Dec 11, 1946 (b) Aug 15, 1957

(c) Nov 26, 1949 (d) Jan 26, 1949
Gandhiji’s Dandi March started from

(a) Bardoli (b) Ahmedabad

(c) Surat (d) Bombay

Who was the viceroy of India at the time of
formation of the Indian National Congress?
(a) Lord Canning (b) Lord Dufferin

(c) Lord Mayo (d) Lord Elgin

Which country was a major donor in
financing the ‘SAARC™?

(a) Pakistan (b) Sri Lanka

(c) India (d) Bangladesh

Where in the H. Q. of the European Economic
Community?

(a) Bonn (b) Rome

(c) Brussels (d) Hague
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Hints & Explanations

1. Surface tension (T') of a liquid is equal to the R,

work (W) required to increase the surface

area (A A) of the liquid film by unity at

constant temperature.

W =TA A =surface energy

Also, volume of big drop =27 x volume of
small drop

ie, V' =27V

where V' is volume of big drop of diameter D

and V the volume of small drop of diameter

d.
3 3
JOESE
2 3
= 2=3xg
2 2
= d:B
3

Radius of small drop, r = d = B
2 6
.. Change in surface energy =T (A, — A;)
=T[27 - 4mr® — 4nR?]

2 2
:m{mm 2 }
6 2
:4TET|:3D2—D2:|=2TED2T
4 4

. From Kepler’s third law of planetary motion.
The square of the period of revolution (T) of
any planet around the sun is directly
proportional to the cube of the semi major
axis (R) of its elliptical orbit.

ie, T? «R®
Given, T, =271,

T _R

T, R

T? R}

(27T,)* R}

P _ (27)2/3
Re

& =32

Re

R, = 9R,

3. The net force acting on a unit mass placed at

O due to three equal masses M at vertices A, B
and C is the gravitational field intensity at
point O. The gravitational force on the
particle placed at the point of intersection of
three medians.

- > -
F1+F2+F3=0

Since, the resultant of f'zl and f-zz is equal and

. -2
opposite to Fs.

. In a turbulent flow, the velocity of the liquid,

in contact with the walls of the tube is equal
to critical velocity.

. Potential due to charge (q) at point (r) is

given by
V= 1 4
4rey T
A
:
o



Since, charge Q is rotated in a circle of radius
r, hence its potential remains same at all
points on the path, hence AV =0.

Also, work done = gAV
where g is charge and AV =0.

.. Work done = 0.
. The circuit diagram of the given situation is
shown. Since, it is a closed mesh, the voltage
is
V=V'+IR
200
0.1A

}
v

Given, V' =0.5volt,] =0.1A,R=20Q
V=05+01x20
V =2.5volt
. A dipole placed in an external electric field is
acted upon by a torque which tends to align
the dipole in the direction of the field.
Therefore, work must be done to change the
orientation of the dipole against the torque.
If dipole be rotated from an initial
orientation 0 = 6, to final orientation 6 = 6,,
the total work required is

0 .
W= Ielz pE sin 6 d6

W = pE [~ cos 0]¢?
where p is dipole moment and E the electric
field.
In first case,
W = pE (1 —cos 60°)

W:pE[l_lj:pE‘
2 2

= pE =2W
In second case,
W, =pE (1 -cos180°)
W,=2W (1+1)=4W
. Magnetic moment or magnetic dipole

moment is a measure of the strength of a
magnetic source. It is given by

u=IA @
where [ is current and A the area.

The effective current (I)is I :%

where e is electron charge and T the time
period.

Also, v :% = frequency

and area A = nr?, where r is radius of circular

path.

Putting these values in Eq. (i), we get
nw=ev.mu?

Note : Magnetic moment can also be expressed
terms of angular momentum (L)

2 .
p=IA=- oM L. where M, is mass of electron.

e

. From Coulomb’s law, the force of attraction

between two charged particles (q), kept at
distance r apart is

A C B
ONO0J0,
| r2 | 2 ]

1q2
2

F=

4meg r
when two identical spheres are brought in
contact, charge on them is equalised, hence
total charge on C is equally shared when
brought in contact with sphere B having a

charge gq. Therefore, charge on B and C is 4

From Coulomb’s law, the force on C is



10.

11.

12.

__9xq/2 (9/2)(q/2)
© aney(r/2)®  Aney(r/2)?
=9 _(2-1)=F

2
4meqr

Note : The force will be opposite because A and B
spheres will repel the third sphere.
The standard equation of wave is
y =a sin(ot — kx) ..(D)

where a is amplitude, o the angular velocity
and x the displacement at instant t.
Given equation is

y =0.1sin(1007t — kx)
Comparing Eq. (i) with Eq. (ii), we get

®»=1007n
-. Wave number = 2 = 100m nm™
v 100

At constant pressure, the volume of a given
mass of a gas is directly proportional to its
absolute temperature (T).

... (i)

. Vv
ie, — = constant.
T

—»T

This is another form of Charles’ law. Hence,
variation of volume with temperature is as
follows.

Hence, correct graph will be (c).

Optical rotation or optical activity is the
rotation of linearly polarized light as it
travels through certain materials. It occurs in
solutions of chiral molecules (eg, sugar),
solids with rotated crystal planes (eg, quartz)
and spin polarized gases of atoms or
molecules. Any linear polarization of light
can be written as an equal combination of
right hand (RHC) and left hand (LHC)
circularly polarized light.

13.

14.

_ i20;)
Eg, =Epuc +e Einc

where E is the electric field of light.

The average power or simply power is the
average amount of work done or energy
transferred per unit time.

The instantaneous power is then the limiting
value of the average power as the time
interval At approaches zero.

im AW
P::Atf3o‘£;’
w =j Pdt

Given, P=3t2-2t+1

_[* (32
W_jz (3t2-2t+ 1) dt
xn+1
Usingf x" dx ==——, we have
n+1
W=[t>—t?+t]3=56-12+2
= W =46J

If a constant force F is applied on a body for a
short interval of time At, then the impulse of
this force is F x At.

y

Y
)
S
N
)
u sin 30°
30 m/s

Since, impulse = change in momentum (Ap)

Fx At =Ap
= F:%
At

Change in x-direction
m[30 —(-15sin 30°)]

F =
0.01
F:0.1>< 37.5 _375N
0.01
Note : Unit of impulse is same as that of
momentum.



15. From Coulomb’s law, the force of
attraction/repulsion acting between two
stationary point charges (q;, q,) separated by

a distance (r) is
F F
\% 0
Q

010
2Fcosf
9 dr2 d2 9
F= I 4 ;12
4ney 1

Taking the net force, we have

L
|

F,

net

=2F cos6=2

For maximum,

anet:()
dx
2132 52
(x2+dJ —Ex X2+ (2x)=0
x) 2K
2\/2 2
2+ L 2+ L g2
4 4
2
or 2x2=d—
4
N o d

16. Let x be the equivalent resistance of entire

network between A and B. Hence, we have
10

A WWW

i i—iy

.
.

R, =1 + resistance of parallel combination
of 1Q and xQ

X
Rup=1+
1+ x
X
x=1+
1+x
= Xx+x2=1+x+x

= x*-x-1=0

x_1+./1+4_1+\@Q
2 2

17. For a circular coil of radius a carrying a
current i, the magnetic field at point P,
distance x from coil is given by

=

— @ > 3B cos ¢
T 5B
r
a
l o
- % 8B sin ¢
8B’
-
. 9
__ MHola -1 -1 ;
B —W NA m ...(1)
At the centre of coil x =0
B =% NA ' m™! ...(i)
. 1
Given, B=—PB
8
Moia® _1(uotd
20a® + x>)¥? 8\ 2a
L @ 1
(aZ + x2)3/2 8a
= 8a® =(a?+ x?)¥?
= a® + x? = 4a>
= x=4/3-a
Given, a =R
X :\/gR

18. Let S be the light source. If light falls on the
surface at critical angle C, it grazes along the
surface as shown.



19.

20.

|

sinC:l:E
n 5
From AQSR, we have
tanC:%:l
QS 4
3 r
= —=—
4 4
= r=3

Hence, diameter =2r=2x 3=6m

Critical angle (6.) is the angle of incidence
(1) in the denser medium for which the angle
of refraction in the rarer medium is 90°. For
total internal reflection to take place

i>0.
Taking sine on both sides, we get
sini >sin 6.
[as angle i at both faces will be 45°]

N 1.1
NP
BN w2

When an object is placed in front of such a
lens, the rays are first of all refracted from
the convex surface, then reflected from the
polished plane surface and again refracted
from convex surface.

T

Let f;, f,, be focal lengths of convex surface
and mirror (plane polished surface)
respectively, then effective focal length is

21.

22,

1 1 1 1 2 1

et =
Ffi o i i Ja
. R
Since, fm:E:oo
1.2
F o fi

From lens formula

1 1
——(u-D|=
A [R]

1 2@-1
F R

= F = L

2(n -1

or Req =2F = R
(n-1)
From Kirchhoff’s second law

V =3ir (for closed mesh)

where V is potential difference, i the current
and r the resistance.

E+E=Ir+1Ir=2Ir

or I= E ..(D)
r
V, -V, =E ~Ir
Putting the value of I from Eq. (i), we get

W—WzE—%szQ

Induced emf is given by
_d¢
dt

If the radius of loop is r at a time ¢, then the
instantaneous magnetic flux is given by

e =

o=mr’B
d o
e=—— 1 (nr’B
dt(n )
e:_nB[Zrdrj
dt
e=—2nBrg
dt

Numerically, e =2nBr (Z:j



23.

24.

25.

The minimum energy needed to ionise an
atom is called ionisation energy. The
potential difference through which an
electron should be accelerated to acquire this
much energy is called ionisation potential.

(Epy — (By)y =10.2eV
% (B =10.2 €V

(E{)y =—13.6eV
Hence, ionisation potential energy is
=(E, )y —(E)y =13.6eV
.. Ionisational potential =13.6 V
Since, train (source) is moving towards

pedestrain  (observer), the perceived
frequency will be higher than the original.

e YtV
f f ( V=V ]
Here, v, = 0 (as observer is stationary)
v, =25m/s (velocity of source)
v =350 m/s (velocity of sound)
and f =1 kHz (original frequency)

Hence, f'=1000 35040
350-25
~1000x >0
325
=1077 Hz

For two coherent sources, the resultant
intensity is given by

I=I +1,+ 2\, cos ¢
For maximum intensity, cos ¢ =+ 1
Iox =1 +1,+ 211,
=L +412)°
For minimum intensity, cos ¢ =—1
Inin =1 +1,-2{LI,
= (I, —1,)°
Hence, I, =(Jor ++1)?
=3I +V1)? =161
Inin = (9L =)
=T -1)? =41

and

26.

27.

28.

Note : In an interference pattern, maximum
intensity is obtained for constructive interference
and minimum intensity is obtained for
destructive interference.

An optical fibre is a device based on total
internal reflection by which a light signal can
be transferred from one place to the other
with a negligible loss of energy.

Layer (u=1.7)

It consists of a very long and thin fibre of
quartz glass (refractive index =1.7). Each
fibre is of thickness nearly 10~* cm. The fibre
is coated all around by a thin layer of a
material (refractive index =1.5) rarer than
the quartz glass.

When a light ray is incident at one end A of
the fibre making a small angle of incidence.
It suffers refraction from air to quartz and
strikes the fibre-layer interface at an angle of
incidence greater than the critical angle. It
therefore, suffers total internal reflection
and strikes its opposite interface. At this
interface, it again suffers total internal
reflection. Thus, the ray reaches the other
end B of the fibre.

Bernoulli’s theorem for unit mass of liquid
P
p

As the liquid starts flowing, it pressure
energy decreases

5 5
12 _P-py 1 > _35x10°-3x10
2 P 2 10°
5, 2x0.5x10°
:73 -
10
= v=10m/s

1 >
+ = v* = constant

= v v2 =100

a;vy =ayVy
= 4.20x 518=7.60x v,
v, =2.86m/s

U



29. de-Broglie wavelength of a particle is given

30.

by

h=—o (@)
my

where h is Planck’s constant.
If kinetic energy of particle of mass m is v,
then

K= 1 mv?

2

N y= |2 (i)
m
Combining Egs. (i) and (ii), we get
h h
A= =—_— ...(iid)
[ Jamk
m

Given : m =9.1x 107! kg,
K=10keV =10x 10> x 1.6 x 1071 J
h=66x10"3%J-s

Substituting the above values in Eq. (iii), we
get

- 6.6x 107
V2% 91x 10 x 10x 10> x 1.6x 107
=1.22x 107"
~012A
Note : If an electron is accelerated through a

potential difference of V volt, then Eq. (iii) takes

the form
h

J2meV

After putting the numerical values for electrons,

we get
150 .
A=,— A
v

The given equations of waves be written as
y1=0.255in (310t) ...(D)
¥, =0.25sin (316t) .. (i)
Comparing Egs. (i) and (ii) with the standard
wave equation, written as

and

y =asin (ot) ... (iii)
We have,

w =310

31.

32.

310 .
=—— unit
21
o, =316
316 .
=—— unit
21

= A
and
= f

Hence, beat frequency
=f-h
_316 310
2n 2¢m
3 .
== unit
T
The activity or decay rate R of a radioactive
substance is the number of decays per
second.

R =AN
1 t/Tl/Z
or R:kNo(j
2
1 t/Ty2
or R=R0[j
2

where R,=AN, is the activity of the
radioactive substance at time t = 0.

According to question

R _1_75 5
R, 100

25 (1)\/M2
100{2}

1) (1)
or | ==
2 2

or L:z
Tz
t=2T;,, =2x 3.20=6.40h
or t~6.38h

Initially, the capacitance of capacitor




33.

€9 A

C =
d
€oA .
7:1 F oL
d H ®

When it is filled with dielectrics of dielectric
constants K; and K, as shown, then there are
two capacitors connected in parallel. So,
_Kyeg(A/2) | Kyeo(A/2)

C/
d d
(as area becomes half)
C' - 4eyA . 6gyA
2d 2d
_28A N 3gpA
d d

Using Eq. (i), we obtain
C'=2x1+3x1=5pF
The given combination can be represented as

All the gates in the combination are NAND
gates.

Output of gate-1,Y; =A- A
Output of gate-2, Y, =B-B

Output of gate-3,Y =Y; - Y,

Y=A-A-B'B ..(D)
By Demorgan’s theorem, we have
A-A=A

B-B=B

and
Therefore, Eq. (i) becomes,
Y=A-B

Again from Demorgan’s theorem

A-

+

BNEsS
| &9

~

=A+B
(asA=A)

Hence, the combination behaves as OR gate.

+

34.

35.

In a junction transistor, both the electron and
hole play role, hence they are called the
bi-polar devices or the bi-polar transistors
and they are abbreviated as BJT in short
form.

There are three parts in a transistor; namely
emitter, base and collector. In the emitter
part of the transistor the doping is more and
it is less in collector part.

The doping is very less in the base part. So,
emitter current is actually the sum of base
and collector current.

ie, Iy =Iy +1

Hence, maximum current flows in emitter

region.

Note : Figure shown, represents -
the transistor available in the 2N
market. For identifying the 2219
electrodes, the collector terminal C—>

is generally kept far separated as
compared to the remaining two
electrodes or a red dot is etched
near the collector terminal. E B C

The energy band scheme of semiconductors
is shown here.

} Conduction

o o o band
Forbidden Ey=11eV
energy gap
Valence
band
In semiconductors, valence band and

conduction band are separated by an energy
gap called the forbidden energy gap. It is
very small. At room temperature some
electrons in valence band acquire thermal
energy. This energy is more than forbidden
energy gap E,, thus they jump into the
conduction band and leaves their vacancy in
the valence band which act as holes.

Hence, at room temperature valence band is
partially empty and conduction band is
partially filled.



36.

37.

38.

When coil is open, there is no current in it,
hence no flux associated with it, ie, ¢ = 0.

Also, we know that flux linked with the coil is
directly proportional to the current in the coil,
ie, poci

or o=Li

where L is proportionality constant known as
self-inductance.

Lot
i
Again since i =0, hence, R = .
If a current i is passed in the circuit and it is

changed with a rate %, the induced emf e

produced in the circuit is directly proportional
to the rate of change of current.
Thus,
di
eoc—

dt

When the proportionality constant is removed,
the constant L comes here.

di .
=-L— ..

it ®
The minus sign here is a reflection of Lenz’s law.
Here, di =(2-10)A =-8A, dt =0.1s,
e=3.28V.

328--L(8)
0.1
1 -328x01 04y

When rod is bent in the form of square, then

each side has resistance of % Q. Asshown R, R,

and R; are connected in series, so their
equivalent resistance

1
R1=ZQ

R'=R; +R, +R,4
1 1 1
+—+ —EQ

4 4 4 4
Now, R’ and R, are connected in parallel,
so equivalent resistance of the circuit is

R R' xRy
R +R,
_ 3/41/4)
B/9+1/4
_ (3/16) :ig
1 16
39. tan ¢:T@C

¢ being the angle by which the current
leads the voltage.

Given, o =45°
tan 45° = oC
R
1
ol — ——
= 1= oC
R
= R =oL —i
oC
1
= - @@
o(wlL —R)
1

" 2nf(2nfL -R)
Note : In series resonant L-C-R circuit, L is
»CR

greater than unity.

40. The imaginary surface joining the points
of same potential in an electric field is
called the equipotential surface, ie, the
potential difference between any two
points on an equipotential surface is zero.
Hence, if a charge is moved on an
equipotential surface from one point to
the other, no work is needed to be done.
But this is possible only when the charge is
moved perpendicular to the electric field
(e, perpendicular to the lines of force). It
means that the electric lines of force at



41.

42.

each point of an equipotential surface are
normal to the surface.

Hence, the angle between electric field and
equipotential surface is 90°.
Alternative Potential gradient along

equipotential surface is zero.

ie, Ecosez—d—V:O
dr

o 6=90°

According to Newton’s second law of motion,
force acting on a body is equal to the rate of
change of momentum during impact.

Ap
At
Also, F =ma
ma=P2"P1
At
or g2 = (myv)
m At
or a=r2*t M1
At
a_\/2>< 10x 20 +4/2x10x 5
0.02
or  a=22*19 1500 m/s?
0.02

Volume remains constant after coalescing.
Thus,

4 4

“mR®=2x -’

3 3
where R is radius of bigger drop and r is
radius of each smaller drop.

R =23
Now, surface energy per unit surface area is
the surface tension.

43.

44.

45.

So, surface energy, W =T A A
or W =4nR’T

Therefore, surface energy of bigger drop
W, = 4n(2Y3r)?T
= (2¥*)amr’T

Surface energy of smaller drop
W, = 4nr’T

Hence, required ratio

W.

1 _92/3.q

W,
In fission process, when a parent nucleus
breaks into daughter products, then some
mass is lost in the form of energy. Thus, mass
of fission products < mass of parent nucleus

Mass of fission products <1

Mass of parent nucleus

Width of central maximum is given by
w =22
a

(@)

where f is focal length of lens, a is width of

slit and A is wavelength of light used.

From Eq. (i), it is clear that fringe width
woch

So, when blue light is used in the experiment

instead of red light, the fringes will become

narrower.

If object in a denser medium is seen from a

rarer medium then image of object will

appear at a lesser distance. The distance

between object and its image, called as

normal shift is given by

[1]

i

Here, t=6cm, p=15
x:6|—1—i—|
" 15
L
1.5
=2cm



46. When plates of capacitor are separated by a
dielectric medium of dielectric constant K, its

capacity
o KelA _KC,
d
ie, C,,=KC,
Here, Co=C
: C,=KC

Now, two capacitors of capacities KC and C
are in series, their effective capacitance

1 1 1

_— = 4 —

C' KC cC

1 1+K

or — =

Cc' KC
, _ KC
K+1

47. When a person of mass m is placed on a

weighing machine which is placed in a lift,
then actual weight of the person is mg.
This acts on a weighing machine which offers
areaction R given by the reading of weighing
machine. This reaction exerted by the surface
of contact on the person is the apparent
weight of the person.

R

A

mg

When lift is accelerating upwards at the rate
of a, then reaction
R —mg =ma
R=m(g +a)
Hence, apparent weight is greater than
actual weight.

48. Due to high resistance of voltmeter,
connected in series, the effective resistance
of circuit will increase and hence the current
in circuit will decrease. Due to which the
ammeter and voltmeter will not be damaged.

49. T=100ps=10"*s
0.6931 0.6931
T 10
=0.6931x 10% s
Number of atoms in 215 mg
 6.023x10%
- 215
N =6.023x 10%

A=

x 215x 1072

Activity, % =AN

=0.6931x 10* x 6.023 x 10%°
=417 x10* Bq

50. For maximum wavelength of Balmer series

1:R[1—1]:RX > )

hmae  \22 3%) 36

For minimum wavelength of Balmer series,
1:R(12_1j:R .. (i)
kmin 2 o0 4

From Egs. (i) and (ii), we have
7\‘min _Rxsxi_é
Amax 36 R 9
51. When the ball is released from the top of

tower then ratio of distances covered by the
ball in first, second and third second

hy thy :hy =1:3:5 [because h,, oc (2n —1)]
.. Ratio of work done

mgh; : mghy : mghy; =1:3:5
52.  my; —myv, =(my + my)v
=2x3-1x4=(2+1)

= V= 2 m/s
3
53. Total energy radiated from a body
Q = AscT*t
= Qx AT* o P2T* (0 A =4mr?)
2 4
AL
Qq 1) \Tq
_(8f[em+12n]' |
{2} (273+527) |



54. According to Newton’s law of cooling t; will
be less than ¢,

55. If an electron and a photon propagates in the
form of waves having the same wavelength,
it implies that they have same momentum.
This is according to de-Broglie equation

ook
P A
_he 12400

56. %, =
w, 4

=3100 A
=310 nm

1. Molecules or ions having no unpaired
electrons are diamagnetic, eg,

Li, = 6e” = 0152, 8152, 6252

2. NO; can participate in linkage isomerism

because it may be bonded to metal either
through nitrogen or through oxygen.
[(NH3);CoNO,]Cl,

pentaaminenitro
cobalt (III) chloride

and [(NH;)sCoONO]Cl,
pentaaminenitrito
cobalt (III) chloride

3. Reimer-Tiemann reaction : In this reaction
phenol reacts with chloroform and alkali to

form salicylaldehyde.
OH OH
CHCl, CHCI,
aq. NaOH, 60°C
phenol
lNaOH
OH ONa
CHO H,0 CHO
(—+
H

salicylaldehyde

57. Threshold wavelength

Ao = 12375 _5g92.8 4
58. Electric flux
12
b= pulse power _ 10 —10' W /em?

area 107

59. A laser device produces amplification in the
ultraviolet or visible region.
Q r? . .

60. = o T from the given options,
t

2
option (b) has higher value of rT

4. Benzoic acid in benzene exist as a dimer. So,
number of molecules decreases and hence,
osmotic pressure decreases.

5. Mohr’s salt is (NH,),SO, - FeSO, - 6H,0.
The equation is

5Fe* + MnOj + 8H" —
5Fe*" + Mn*" + 4H,0

Total change in oxidation number of iron
=(+3)-(+2) =+1

So, equivalent wt. of Mohr’s salt
mol. wt. of Mohr’s salt

change in oxidation number

=¥=392

6. A salt is precipitated only when the product
of ionic concentration is more than its
solubility product.

K, =1x10"
[AT]1=10"M
-8
B1=219" 105 m
10

So, AB will be precipitated only when the
concentration of B~ is more than 107> M.

7. Weight of 11.2 dm? of CO, gas at STP
=44/2=22g¢g

KOH + CO, — KHCO,
568 44¢



10.

11.

~» KOH required for complete neutralisation
of CO, (44g) =56¢
.. KOH required for neutralisation of 22 g of

56
COy=—x22=28
27 42 8

—NH, has +R effect, it donates electrons to

the benzene ring. As a result, the lone pair of
electrons on the N-atom get delocalized over
the benzene ring and thus less readily
available for protonation. Hence, aniline is a
weaker base than cyclohexylamine.

(:)NHZ ®NH, ®NH,
; 0

'NH, fNHZ

%

—>

resonance structures of aniline

Fats are also known as triglycerides. These
triglycerides are the triesters of fatty acid
with glycerol. So, the characteristic feature
of fat is ester group. .
Compounds having asymmetric C-atom (C) is
optically active, eg, i

|

CH,—CH, — c|: —CHO

Br
The C-atom whose four valencies are
satisfied by four different groups is
asymmetric C-atom.
In cyclopropane the angle strain is

maximum. Hence, it is highly strained
molecule and consequently most unstable.
The angle strain in cyclobutane is less than
cyclopropane. Hence, cyclobutane is more
stable. This stability increases upto 6
membered rings, then decreases from 7 to 11
membered rings and from the 12 membered
rings onwards attain the stability of 6
membered ring. Heat of combustion is a
method of measuring chemical stability.
Hence, cyclohexane has the lowest heat of
combustion.

12.

13.

14.

15.

16.

17.

The physical states of dispersing phase and
dispersion medium in colloid like pesticide
spray are liquid and gas respectively.

Potassium dichromate is an oxidising agent it
oxidises ferrous ions into ferric ions in acid
medium.

Cr, 03 +14H" + 6e- — 2Cr** + 7H,0
[Fe* — 5 Fe’ +e 1x6
Cr,07” + 6Fe* +14H" —
6Fe* + 2Cr** + 7H,0

Sucrose is obtained from cane sugar. On
hydrolysis, it gives equimolar mixture of D
(+) glucose and D (-) fructose.

+
Sucrose D (+) glucose

or invertase
+ D (9)fructose

In sucrose, glucose is present in the pyranose
form and fructose in the furanose form.
Further since C; — a of glucose is connected
to C, — P of fructose, therefore sucrose is a
non-reducing sugar.

During inductive effect shifting of ¢ electrons
takes place due to which partial charges are
developed on the atoms.

+0" +0' +0 -3
C —C—C—uda

Electronic configuration of
,gNi =152, 2522p°, 35*3p°®3d®, 45
Ni%" =152, 2522p°, 3523p®3d8, 4s°
2Cu = 152, 2322p6, 3323p63d10, 4st
Cu' =152, 25%2p°®, 35*3p°®3d'°, 4s°
So, the given configuration is of Cu™.
(i) Electronic configuration of Co>" ion

3d
~[Ar]
3d
[CoFe] >

4s 4p 4d

HIRRRINNEEN

sp°d®-hybridisation




18.

19.

F~ is a weak ligand. It cannot pair up
electrons within d-subshell and forms
outer orbital octahedral complex.

(i) [Co(NH;)]*" ion

3d 4s 4p
AR EN R
d2sp®-hybridisation
(iii) [Fe(CN)¢]*~ ion

3d 4s 4p
AT <] [x] [x[x]x]

d2sp3-hybridisation
(iv) [Cr(NH,)¢]** ion

3d 4s 4p
HHNBRINRIBER

d?sp®-hybridisation

NH; and CN™ are strong ligands. So, they
form inner orbital complex.

The first ionisation energy of xenon is quite
close to that of oxygen and the molecular
diameter of xenon and oxygen are almost
identical.

Based on the above facts it is suggested that
as oxygen combines with PtF,, so xenon
should also form similar compound with
PtE;.

We know that,

pV =nRT
w
or V=—RT
P M
or M:Kﬁ
Vp
or M=dE
p

d=1.964g/dm®=1.964x 103 g / cc.
p=76cm =1 atm
R =0.0821L atm K™! mol™

=82.1 cc atm K mol™

T=273K

20.

21.

22.

23.

~ 1.964x 107 x 82.1x 273
1

The molecular weight of CO, is 44.
So, the gas is CO,.

M 44.

Reaction (i) M (s) + % 0, —> MO(s)
[where, M =highly reactive metal]

Reaction (ii) CO(g) + %OZ —> CO,(g)

Reaction (iii) C(s) + %Oz(g) —> CO,(g)

AG° vs T plot in the Ellingham’s diagram
slopes downwards for the reaction (I) and
reaction (II). For reaction (III) AG°vs T in the
diagram slopes upwards.

CO|O0 0O0C | CHy
>Ca + Ca<
COO O|OC CH;

calcium benzoate l A calcium acetate

CeHs

CeHs

A, 2CgH;—C—CHj + 2CaCO,
acetophenone

According to electron sea model, in a
metallic crystal a lattice of positive ions,
called kernels, remains immersed in a sea of
mobile valence electrons. These electrons
move freely within the boundaries of
metallic crystal.

The electronic configuration of peroxide ion
(O%’) is as :

03 : KK (625)*(525)%(02p,)? (n2p,)?

(n2p,)*(n" 2p,)*(n 2p,)?

Bond order = 8%6 =1



24.

25.

26.

27.

28.

29.

30.

Since, all the electrons in molecular orbitals
are paired, it is diamagnetic.
Insulin regulates the metabolism of
carbohydrates (glucose).

1

coagulating power

Flocculation value oc

Fe(OH), is a positively charged sol.
To coagulate Fe(OH),, negatively charged
electrolyte is used and greater the value of
negative charge, coagulating power will be
strong. Among the given electrolytes, NaCl
has lowest coagulating power, so its
flocculation value will be maximum.
- 2.303 log Ay
t A

2.303 0.1
=—""log ——
40 0.005
2.303

log 20 =0.075

Rate of reaction when concentration of X is
0.01 M will be
0.075x 0.01=7.5x 10" M min™*

At pH = 4, an amphoteric Zwitter ion
structure changes into cation when an acid is
added to it.

R—|CH—COO’ ERACHIN

® NH,

R— (|]H — COOH
®NH,

Bond breaking processes or decomposition
processes are endothermic process.

E oot on ~Eagt jag == 0-46V ()
Eop2t oy —Eppzt g =110V ...(i)

On subtracting Eq (i) from equation (ii), we
get

o

[e]
EAg*/Ag —E g = 156V
Ketone undergoes nucleophilic addition
reaction because if nucleophiles attack first
followed by electrophiles, anion is formed as
intermediate and if electrophiles attack first

followed by nucleophiles, cation, formed as
intermediate. The stability of anion is more
so nucleophiles attack first

than cation,
followed by electrophiles.

,\O/lilu—> C— O+E —>>C—OE
-5

product
anion

H3C

MN*
3 H5C
anion
o K
from H,O0 H,C

or HCN
cyanohydrm

So, probable mechanism will be

H e
31. CHBCOOH—>CH3(—)C ONH,

) I
eat CH, — C— NH, 10
-H,0 (B)
acetamide

CH; — C=N
(€)

acetonitrile
or
methyl cyanide

32. The presence of unpaired -electron

phosphorus atom is explained by Hund’s
rule, which states that “Pairing of electrons
in d and f-orbitals can’t occur until each
orbital of a given subshell contains one

electron or is singly occupied”

5P 152, 252, 2p6, 3s%, 3p}c, 3p;1v, 3p§

3p
33. Given,m=200g,v =3 x 10° cm/s,

h=6.624x10" erg s A=?

A=t
my



_6.624x 1077
200x 3x 10°

A=1.104x 1073 cm

34. Cubic close stacking is a~b—c—a—b—c ...pattern
of stacking spheres. NaCl has face centred
cubic arrangement which is also called cubic
close stacking arrangement.

35. Equivalent weight of bivalent metal = 37.2
~.Atomic weight of metal = 37.2x 2 =74.4
~.Formula of its chloride is MCl,

Hence, molecular weight of MCl,
=744+ 2x 35.5=145.4

0.0 RE@

phenol
O
C O
Q> ﬁ/
o o)
| l phenolphthalein
37. phthalelanhyEﬁcfelooo xw
MxW
ATy x M x W
~ kp x 1000

AT; =0 - (- 0.6) =0.6°C
M =60g / mol
ki =1.5°C kg mol !

W=3x10’g
_ 0.6x 60x 3x10°
1.5 x 1000
=72¢g

38. If K <1, AG° > 0, hence the value of AG® is
positive if K <1.

39. Molecular weight of (COOH), - 2H,0 =126 g
~.Equivalent weight = 1i26 =63
[ basicity= 2]
Weight of (COOH), - 2H,0 in solution
=325¢g

Normality = number of gram equivalent

volume (in litre)
~32.5/63
~ 05
=1N
40. In acidic medium phenolphthalein is

colourless and in alkaline medium it is pink.
Therefore, in the titration of strong base

(KOH) vs weak acid (oxalic acid)
phenolphthalein is used.

41. = =2 0504
r 181

-+ The radius ratio lies between 0.414 to
0.732.

~.The coordination number of Na™ is 6.

42. van der Waals’ equation for one mole of a gas
is

(p+‘;lz](V—b):RT

where, b = volume correction, which arises
due to finite size of molecules.

43. The a-hydrogen atoms of acetaldehyde due
to —E effect of )C = O group is slightly acidic
in nature. In crossed aldol condensation
between formaldehyde and acetaldehyde, in
the first step OH™ ion (from the base added)
abstracts one of these acidic a-hydrogen to
form carbanion or enolate ion which is
stabilised by resonance.

B || Slow
HO +H—CH, —C—H~~—

(0]

H,O + (CH,— C— H



Cl

| Hydrolysis
44. CH,4 —C|]— CHy ——
Cl
2, 2 - dichloro propane
OH
|
CH; —C—CH; ————
| 20
OH
unstable
CH,4 —C|I— CH,4
o
acetone

45. Phenol is more acidic than alcohol because
phenoxide ion is stabilised by resonance.

phenoxide ion
resonance structure of phenoxide ion of phenol

46. Citric acid is found in lemon, therefore
lemon gives sour taste.

47. Due to common ion effect, rate of ionisation
of NH,OH decreases, so lower [OH] is
obtained. Hence, pH value decreases.

48. The electronic configuration of ,,Cr is
=[Ar];q 3d®, 4s' Chromium after loss of one

electron gain stable configuration due to
presence of half filled d orbitals, therefore its
second ionisation enthalpy is highest.

49. The metals having higher negative value of
standard reduction potential are placed
above hydrogen in electrochemical series.
The metals placed above hydrogen has a
great tendency to donate electrons or to
undergo oxidation. The metals having great
power to undergo oxidation are strongest
reducing agent. Zn has highest negative
value of standard reduction potential.
Therefore, it is the strongest reducing agent.

50. (CH;);CBr + H,O0 — (CH4);C — OH

+ HBr
Br is substituted by —OH™ (nucleophile)

Sy 1 (unimolecular nucleophilic substitution
reaction)

. change in concentration
51. Rate of areaction = &

time

mol / L =mol Lt s7!
S
52. (CH3),CH-NH, + ZCHBCOCIW
iso - propyl amine
(pri amine)

units of rate =

(CH,), CH — N(COCH,),

ter. amine
53. Fehling solution is only reduced by
aldehydes but not by ketones, therefore it is
used to distinguish between aldehyde
(C,H:CHO) and ketone (CH,),CO.

C,H,CHO +Cu (OH), — C,H.COOH
Fehling solution
+ Cu,0 +H,0
red ppt.
(CH;),C=0 +Cu(OH), — No reaction

Fehling solution

CH=0
CHOH
+ H,NNHC,H: ——
54. (CHOH), 2 &S
phenyl hydrazine
CH,OH
glucose CH=N-NHC¢H;
CHOH
(CHOH),
CH,OH
CH= N-NHC¢H;
C=0
H,N-NHC¢H;
—
~CgHsNH
T2 CH,0H
CH=N-NHC4H;
C = N-NHC¢Hs
CgHsNHNH, |
(CHOH),
CH,OH
glucosazone

.. Three molecules of phenyl hydrazine are
utilised in the formation of glucosazone.



55. The structure of CrOj is as

56.

57.

58.

e
o” |l Mo
o

The structure shows that four oxygen atom
in CrO; are involve in the formation of
peroxide linkage (OS of oxygen = — 1) while
one is present as oxide (OS of oxygen = —2).
Therefore,

CrO;
x+1x(-2)+4(-1)=0
for Cr for O for (O-0)
x—-2-4=0
X=+6

Liquor ammonia bottles are opened only
after cooling because it has high vapour
pressure and it is mild explosive.

According to Faraday’s second law of
electrolysis “when the same quantity of
electricity is passed through solutions of
different electrolytes connected in series, the
weights of substances produced at the
electrodes are directly proportional to their
equivalent weights”.

If M stands for atomic weight of substances

Equivalent weight of Cu =
Equivalent weight of Ni =

Equivalent weight of Ag =

SIS

So, the proportion of moles of metals
MMM
2 21
o 1:1:2
According to question, the rate of reaction is
doubled on increasing temperature from 7; K
toT, K.
At Ty, k; =k (say)

and T,, ky = 2k
On applying,
log k - L1 1
k, 2303R|T, T,
2k E, 1 1
logyy = = .
k 2303R|Ty T,
E, [1 1]

logp2=——8 | = -
810275 303R LTl T,

59. X(g)+3Y(g)~—2Z(g)
AS°=28°(Z) —{S°(X) + 38°(Y)}
=2x 50-{60+ 3 x 40}
=100-180=-80J K' mol™
AG = AH —TAS
At equilibrium,
AG =0
AH =TAS
AH
T AS
_ —40x10°J
~ ~80JK ! mol™!

=500K

60. Those aldehydes or ketones which have
aldol

a-hydrogen atoms
condensation reaction.
(0]
o

undergo
0]
o |l
CH;CH,— C— CH; + HCH—C— CH,4

OH |C|)

Dil.alkali |
——> CH,CH,— C|I — C|7H — C—CH;4
CH; CH,
aldol



Mathematics

1. Given, f(x) = X%+

x2+1

f(X)=x2+( >
X~ +

1 —1j+1
1
2
(2D -
x“+1

=1+x2(1— 21 j
x“+1

>1,VxeR
Hence, range of f(x)is[1, ).
2. Given,

2
ax< + b, b+20,x<1
f(X)={ :
bx“ + ax + c, x>1
2ax, b#0,x<1
= f'(x)=
f {2bx+a, x>1

Since, f(x) is continuous at x =1
lim f(x)= lim f(x)
x—1” xo1*
= a+b=b+a+c
= c=0
Also, f(x) is differentiable at x =1.
s(LHDatx=1)=(RHDat x=1
= 2a=2b(1)+a
= a=2b
3. Let the equation of the circle be
X2+ y%+2g90c+2fy +¢c=0
Since, this passes through (1, 2).
12422421 +2f(2)+¢c=0
= 5+2g+4f+c=0

the  circle
orthogonally.

2(g-0+f-0)=c-4
= c=4

)
Also, the circle x*>+y%=4 intersects
x2+y? 4290+ 2fy +¢c=0

On putting the value of c in Eq. (i), we get

22 +4f+9=0

Hence, the locus of centre (—g, — f)is

-2x -4y +9=0
or 2x+4y -9=0
. Given,
1
(x)sinxcosxdx=——r—~—
-‘-f 2(b2—a2)

log[ f(x)]+ ¢
On differentiating both sides, we get

4 (log[f(x)] . "’j

f(x)sin x cos x =

dx\ 2(b? - a?)
:>f(x)sinxc05x:¥-L "(x)
2(b*-a*) f(x)
= 2(b% —a®)sin x cos x = f (x)z
[f(x)]

On integrating both sides, we get
I(sz sin x cos x — 2a? sin x cos x) dx
_ J' f (X)2 dx
Lf(0)]
= -bZcos’x-a?sin®x= b

f(x)

fO)=— ! 5

a®sin? x + b2 cos® x

. Given,|z - 3|=|z - 5|

On squaring both sides, we get
(z-3)(z-3)=(z-5)(=-5)

=327 -3%2-32+9=22 -5 -5z + 25

= 22+ 22=16=>2+2=8

= 2x=8= x=4

(putting z = x +iy)

Hence, locus of z is a straight line parallel to

y-axis.

. Let the roots of the equation be p, q.

Let S = p2 + q2
=(p+9)*-2pq (@)
Given equation is

xX2-Gina-2)x-(1+sina)=0



~ p+q=(ina-2),pqg=—-(1+sina)
From Eq. (i),

S =(sin a —2)* + 2(1 + sin a)
=sino —4sino+4+2+2sina
=sin®a —-2sin o + 6

= S=(sina-1*+5

This is least when sina —1=0

T
= o=—

2
7. Let P(n):10""2>81n
Forn=4, 10°%81x4
Forn=5 10°>81x5

Hence, by mathematical induction for n > 5,
the proposition is true.

8. General term of (3 + 2x)’* is
T = 74Cr(3)74 ST or T

.
Let two consecutive terms are T., ;th and
T., oth terms.

According to the given condition,
Coefficient of T, , ; = Coefficient of T, ,

. 74C 374 r2r 74C 374—(r+1)2r+1
. HCpn 3

74Cr 2

74—-r 3
= ==

r+l1 2

= 148 -2r=3r +3
= r=29

Hence, two consecutive terms are 30 and 31.
9. Now, 2.357 =2+ 0.357357357...
—  2.357 =2+ 0.357 + 0.000357 +...

= 2357=2+ —?37 + —357

10°
357

- 3
= 2.357:2+L1

10°

357
+ [

999
=  2357-23%
999
10. Given,
1 1+2
S =+ —-
Tt 13428
1+2+3+...4n
13+ 2%+ 3%+, 408
1+2+3+...+n xn
Now, T = =—
"3 254 3% 4n® wnd
~ n(n+1)2
{n(n + 1)/2}>
B 2
nn+1)

=2- 2 <2 2 sl]
n+1 n+1
[ cos? 0

cos Osin 0 |
Lcos 0sin 0

11. Given, E(0) = 5
sin“ 0
cos? 0

cos 0 sinO sin? 0

E(G)E(d)):{ cosesine}

y [ cos® ¢ cosdsin ¢—|
Lcos osing sin? ¢ J
B cos® 0 cos® ¢ + cos 0 sin 0 cos sin ¢
- Los 0 sin 0 cos? ¢+ sin’ O cos ¢sin ¢
cos? 0 cos ¢sin ¢ + cos O sin 0 sin? 4)}

€os 0 sin 0 cos ¢sin ¢ + sin* O sin* ¢



_ | cos 0 cos pcos(0—¢)
- cos ¢sin 0 cos(0 —¢)

cos 0 sin ¢cos(0— ) |
sin 0 sin ¢ cos(0 — )

|rcos 6 cospcos(2n + 1)%

{cos ¢sin 0 cos(2n + 1)%

cos 0 sin ¢ cos(2n + 1)%

sin O sin ¢cos(2n + l)g

[0 0]
“lo o

[.'.cos(Zn + 1)% =0

12. Given equation can be rewritten as
(y —2)* =12x
Here, vertex and foci are (0, 2) and (3, 2).

. Vertex of the required parabola is (3, 2)
and focus is (3, 4). The axis of symmetry is
x =3 and latusrectum =4-2=8

Hence, required equation is
(x-3)*=8(y -2)
or x?-6x-8y +25=0
2 2

13. Tangent to the ellipse X—z + 2/—2 =1lat
a
(acos0,bsin0)is
fcose+lsin9=1 . (D)
a b

~. p= perpendicular distance from focus
(ae, 0) to the line (i)

aecos6+0—1
a

cos?’0 sin?0
a® b2
1—-ecosO .
_— ...(D)
cos? 0 N sin? 0
a? b2

14.

Also, p’ =perpendicular distance from centre
(0, 0) to the line (i)
1

R — ...(i1)
cos’0 sin%0
7 T3
a b
Again, r=SP =a(l-ecos0)
a —aecos 0 ,
ap = ——————=-=1pD
cos’0 sin?0
a? b2
Let B(x;,y;) and C (x,, y,) be two vertices
and P[x12+1,yl—2 lies on perpendicular
bisector x -y + 5=0
x+l y-2_ ¢
2 2
= x -y, =-13 .. (@)
A(1,-2)
5 Q
N
B C
(x1.¥1) M (X2.¥2)
Also, PN is perpendicular to AB
P 2 x1=-1
x; -1
= Yi+2=-x+1
= X +y; =-1 ... (i)
On solving Egs. (i) and (ii), we get
X =-7,y,=6
.. The coordinates of B are (—7,6). Similarly,

the coordinates of C are (151, Ej

Hence, the equation of BC is

2 s
y-6==(x+7)

11

—+7

5



-1
= y—6=734(3<+7) |E|2:80+16x4x%:112

= 14“?"40:0 ~ |AC=V112=47
15. Given, cos0 = _y3 <0 and 0 does not lie in . [ SN
2 Other diagonal is| BD|=|a —b|
third quadrant. R N N
.0 must be lying in 2nd quadrant. = |BDf*=|al*+|b|*-2|a|-|b|
1 1
= tanf =—-— = - l
3 64+16-16x% 4x 5
and cotf=—/3 .. (D =80-32
Also, a lies in 3rd quadrant and sin o = —% =48
3 4 ) —  |BD|=48=4/3
tana =—and cosa =—— ... (i)
4 3 5 1 17. For an obtuse angle
2tano +V3tan6 z'z—ﬁ‘ﬁ (cxi-6j+3Kk)-(xi+2j+2xk)<0
" cot?0 + cosa 3 4 = ex? =12+ 6cx <0

= ex?+6ex-12<0
We know that, if

ax? + bx+c>00r<0,Vx

Then, b% - 4ac <0
(6¢)? —4¢(~12) <0
= 3c2+4c<0
= 3C[C + 4j <0
3
= —ﬁ <c<0
3
18. Given,

—  |ACPHal+|b/*2a-b dx dx
— - N dy _ 2
= |ACP={[3d- B*+|a+ 3B = a(aﬂf)—}’—a}’
+2(30— B)-(o+ 3B)} N [ dy | dx
y(l-ay) “a+x
=902+ 60 B+ a’+ 9P+ 60 B I(l a Jd J_ dx
7+ =
> l1-a a+x
+ 642 6p% 160 Y V
= logy —log(1—ay)=1log(a+ x)+logc
= |E|2=1632+4_é2+ 16&3 = logy=log(1-ay)(a+ x)c

= =c(l-ay)(a+ x)
= |AC] =64+ 16+ 16]d]| | cos - Y Y



19.

20.

21.

Given,
¥y =(¢ + ¢y) cos(x + c5) —c et

= y =(c; coscg + ¢y €COSC3) COSX

—(¢; sincy + ¢y Sincg) sin x —c e e”
= y =Acosx—Bsinx + Ce*
where, A =¢; coscy + ¢, COSCq

B =c;sincg + ¢y Sincy
and  C =-c4e®

Which is an equation containing three
arbitrary constant.

Hence, the order of the differential equation
is 3.
Given,

= f(x) =3x* + 2bx + ¢

f)=x>+bx*+ex+d

(As we know, if ax?+bx+c>0 for all
x=a>0and D <0)

Now, D=4b>-12c=4(b*-c)-8¢

(where b? —c <0and ¢ > 0)
D=(-ve)ie, D <0

= fr(x)=3x%+2bx+c>0

for all x e (—oo, ).

(asD<0Oanda>0)
Hence, f(x) is strictly increasing function.

%{sin‘l(x«/l —x ++/xv1 -x2)}

:%sin"l{(x\/l — ()2 +x1 -}

[ sin? A +sin”' B ]
{: sin'(AV1-B2 + BV1 - AZ)J

= %{sin‘l(x\/l ~(Wx)? +xV1-x*)}

d . -1 = =1
=— + ~/
(sm X + SIn X)

1 1
+
1-—x? 2/x1-x

22.

23.

24.

25.

1

xtan ~ x
Let] =| —————
I(1+x2)3/2
Put x=tan 0= dx=sec’0d0O
-1
I :J- tan 0 tan 2(tagl}ze) sec?0.do
(1+tan”0)
2
N I:fetan(%:ec 0 o
sec” 0
= I:J.esinede
= 1:6(—cos6)+_[cosed6
= I =-0cos0 +sind +c
= I=—tan' x X 4
\/1+x2 \/1+x2
-1
N I:(x—tan x)Jrc

V1 + x?

1 sin O 1
| A|=|-sin 6 1 sin 0
-1  -sin® 1
=  |A|=2(1+sin%0)
Now, 0 <sin? 0 <1 for all 6 [0, 2x].
= 2<2+2sin*0 <4forall 6 [0, 2n].
.. The range of | Al is [2, 4].

In the neighbourhood for x :%, we have

cosx <0and sin x>0
Yy =—C0SX + sin x
dy .

= —~ =sin x + cos x
dx

dy .27 2n
== =sin — + cos—
dx [x:gnj 3 3




[fOOTP+1, fO) =2
3 fx)=2

sinx+1, x#nn

26. glf(x)] ={

= glf(x)] ={

, X =nn
RHL =lim g [£(0 + h)]
:%ig})(sinz h+1)=1
and  LHL=;7,g[f(0~h)]
:}liir(l) (sin’h +1) =1
s ){iir})g[f(X)] =1
27. Given, y :_[0 |t] dt
On differentiating w.r.t. x, we get
dy

a:|x|

Since, the tangent is parallel to the line

y =2x
|x|=2=>x=%2
2 2
Whenx=2,y:'|‘0 |t|dt=j0tdt
2
2
:H i
2
0
When x =-2,
-2 0
y :fo |t de :.thdt
0
2]

3],

Then, tangent at (2, 2) is
y—-2=2(x-2)

= 2x-y-2=0
For x-intercept, put y =0, then x =1
Also, tangent at (—2,-2) is
y+2=2(x+2)
= 2x-y+2=0
For x-intercept, put y =0, then x =-1.
28. Given,
1

1
P=x3——3,Q=x——
x x

x-L2s1s L
. P X x?

X

)
= x—— |+
7 (x)
x —
Clearly, the minimum does not exist.
29. Let P(acos®, b sin0),Q(acos0,-b sin 0)

Given, PR:RQ=1:2
y

(hK) R

(T
N

'

y

U P(acos 6, bsin6)

| __—]Q(acos6,—bsinb)

Let a point R(h, k) divides the line joining the

points P and Q internally in the ratio 1: 2.

h =acosG:>c059=E

G
a
and k:gsin 0= sin 0 :%k ... (i)



On squaring and adding Egs. (i) and (ii), we

get
L S
a*>  b?
Hence, locus of R is
2 2
a b
30. Let P(xy, y;) be a point on the hyperbola
2 2 2 2
XY X1 N
= —-=—=1then—= -==1
a* b? a® b?
The chord of contact of tangents from P to
the hyperbola
2 2
x° y XX, W .
s =2fs -2 =2 . (@
a® b? a>  b?

The equation of the asymptotes are
XY _gandX+2 =0
a b a b

The point of intersection of Eq. (i) with the
two asymptotes are given by

X, = 2a Y, - 2b
XN N
a b a b
a0t AN
a b a b

.Area of triangle

1
= E (X1Y2 - X2Y1)

:l % :4ab
20X yi
a®> b>

31. Let S denotes the sum of the series. The
general term of the given series is
T. =(-1)"(3 + 5r)"C, (nth term of AP)

S= zn: (-1 (3+51)"C,
r=0

=33 (1 C, + 53 (-1,

r=0 r=0

=3(Cy—C,+Cy—C3+Cy—....
+(-1)"-C,) +5(-C; +2C, - 3C,
+4C, —...+ (-D"-n-C))
= §=0+0=0

32. Since, diagonal element of a skew-symmetric
matrix are all zero.
i=1
1 a a?
33. Let A=|cos(p—d)a cospa cos(p-d)a
sin(p —d)a

sin(p —d)a sin pa

Applying C; — C5 —C;, we get
a’-1

= A=|cos(p—-d)a cospa 0

1 a

sin(p —d)a sin pa 0

=(a® —1){-cos pasin(p — d)a
+ sin pa cos(p — d)a}
=(a? = 1) sin{—(p - d)a + pa}
= A=(a?-1)sinda
which is independent of p.
34. LetS, be the sum of first n terms of the series
1 3 7 15

e R o
2 4 8 16

D)

&

:n—1+i:n—1+2’"
2Tl

S?’l

35. In AAEC,
500

tan 60°= ——
d

= d =5T030m ()



36.

37. Now, cos x+E +sin[x+nj
6 6

38. Given,

_oora. . . TO
%, =C0S — +1 sin —
n n

(wherer=1,2,3,...,n)

2, = COS o +1 sin o
= el Bl
n? n?

_ 200 . . 20
zz—cosF+lsm—2

n
and in ABEC, -
tan30°:5—00 zn:cosn—(;nsinnfzL
n n
2
= d, =500+/3m - (i) o lim (2,2,...2,) = lim (cos % +1 sin azj
. . n—oo n—o n n
..Required diameter,
AB=d, +d, x[coszz+isin2(;j...(cosn(;+isinm;j
500 2000 n n n n
=24 500/3=""m
V3 V3 =1lim | cos i(1+2+3+...+n) +1 sin
. n—oo n2
Given,

secx—lz(\/a—l)tanx

o il
= 1—COSX:(\/§—1)sinx {7‘[2(1+2+3+“.+n)}J

LoX( .X X
_ Sm[sm_(ﬁ_l)wsj:o :Hm{cosom(n;l)mmom(n;l)}
2 2 2 n—o n 2n
.X o
= sin ==0 B o .o.oo
5 =CcosS—+1isin —=e
2 2

o

39. Letp : Paris is in France

or tan§=\/§—1=tan
and q : London is in England

= Xonn or Xenm+ X Given, p A g
2 2 Its negationis~(pAq)=~pv ~¢q
= X =2nm, 2nm + T Hence, Paris is not in France or London is not
in England.

40. Solving the given curves y =+/x or y2=x
and y =x°

:ﬁ{\lﬁcos[x+g]+\ésin(x+g]} y

T T y=x
=v2cos| x+——— =x3
( 6 4] d

X" X
=4/2 cos[x _n]
12

. T
For maximum value x = — V'
12




we get, the points of intersection (0, 0) and
1, .
~.Required area = I; (\/§ —x3) dx
(22 ]
- Ls /2 TJO

_> sq unit
12

41. Given equations of lines are 3x -4y +7 =0
and -12x-5y +2=0
ady + biby, =3x (-12) + (=4 (- 5)

=-36+20=-16
= @a, + bb, <0
.Obtuse angle bisector is
3x-4y +7 = —-12x-5y +2

3+ 47 =127 + (- 57
= 13(Bx-4y +7)=-5(-12x -5y + 2)
= 21x+77y -101=0

42. Given, d—y =Y _cos? (y)
dx Xx x

N xdy—ydx:_(coszy]dx
X x
- secz(yj(xcly-zycbcj:_ dx
x X x
= seczy-d(‘y)z—dx
X x X
= tanl——logx+c
X
When x=1, :E,
I 4
c=1
tan(yjzl—logx
X
= log x =1 -tan [yj
X
1—tanZ
= x=e ("j

43. Here, P(1) = 2 and from the equation
P(k)=k(k+1)+2

44.

45.

46.

= P(1)=4
So, P(1) is not true.
Hence, mathematical induction is not

applicable.

The general equation of all non-vertical lines
in a plane is ax + by =1, where b # 0.

On differentiating, we get a + b % =0

On again differentiating, we get

2
b—ixyzzo
2

. —> 4 A
Let the required vectorbe e =xi+ y k
As it is a unit vector, therefore

lel=1 = x*+y2=1 )

aand ¢ are inclined at the angle 45°.

CcosS 450 = 2.)(7—}/
Ja+4+1
= 2x -y = 3 (i)
- -
b and c are inclined at an angle 60°.
y 1
——~—=c0s60° = =—— ...(ii})
2 NG
From Egs. (ii) and (iii), we get x = %
. .1 ¢ 1 &
Hence, the required vector is — i — — k.
V242
Given,
.[e r 1 dx=a+
2 | log x (log x)* log 2
Putlog x=2 = x=¢° = dx=¢€’dz

Ie 1 B 1 dx
2 { log x (log x)?

:jl (1_1Jez dz
log2 | ¢ 22



(2]

el o, 2
L ZJlogZ log 2
a=e and b=-2
. x y
47. Let the equation of AB be—+g:1.
a

Since, the line AB touches the circle
x2+y?-4x-4y +4=0
i + % -1
1 1
2
[Since, O (0, 0) and C (2, 2) lie on the same
side of AB, therefore % + % -1<0]

—(2b + 2a — ab)
\/az +b?
= 2a+2b—ab+2\/a2+b2:0 ..(D)

Since, A OAB is a right angled triangle. So, its
circumcentre is the mid point of AB.

a b
h== d k=— ...(ii
5 an 5 (ii)

= =2

= a=2handb =2k
From Egs. (i) and (ii), we get

4h + 4k — 4hk + 2,/4h* + 4k* =0
= h+k-hk+h?>+k*=0

So, the locus of P(h, k) is

X+y-xy+yxt+y?=

48.

49.

50.

51.

But the locus of the circumcentre is given to
be

X+y-—xy+kyx*+y?=0
o k=1
Let f(x) =tan x

The point of discontinuity of f(x) are those
points where tan x is infinite.

le, tanx=tan o
b
= x:(2n+1)§,nel

Given curves are
x®=3xy2+2=0
and 3x%y —y®-2=0

On differentiating w.r.t. x, we get
9,
dx ), 2xy

and [dyj = —22xy2
dx co X" -y

Now, [dyj x(dyj =-1
dx o dx 6

Hence, the two curves cut at right angles.
Given,
£ = 2 sin 8x cos x — 2 sin 6x cos 3x

2 cos 2x cos x — 2 sin 3x sin 4x
_ (sin 9x + sin 7x) — (sin 9x + sin 3x)
(cos 3x + cos x) + (cos 7 x — cos x)

_ sin7x—sin 3x _ 2sin 2x cos 5x

cos7x + cos3x 2 cos5x cos 2x

=tan 2x
.. Period of f(x) =g
Lety = f(tan x) and u =g (sec x)
On differentiating w.r.t. x, we get

dy , 2
—~ = f' (tan x) sec” x
Z fre )

du
and — =g’ (sec x)-sec x tan x
dx 4



dl:dy/dx: f'(tanx)seczx
du du/dx g (secx)secxtan x

' n
f (tan 4]

. (dy) _
C\du )y, ,[ nj .
g'| sec— |sm —
4)7 " 4

_fN2 242 1
eG4 2
0 0 1

52. AreaofA:lacosG bsin® 1

acos® -bsin® 1

A:%|[1 (—ab sin 6 cos O

=
—ab sin 0 cos 0) |
_absin 20
2
Since, maximum value of sin 20 is 1, when
b
0==
4
ab
Arnax = ?

53. The angle between the two curves is the
angle between their tangents at their point of
contact.

.. The point of intersection of two curves is
a* =b”

For distinct values of a and b, the equality is
true, if x =0

Now, if x =0, then y =a° =1

..The two curves intersect at (0, 1).

Let m; and m, be the slope of the tangent to
the curve y =a* and y =b* respectively at
P (0, 1).

d
sy :(d{cj =(a"loga)y ) =loga
P

d x
m, :[d{c] =(b" log b)(o,1) =logb
p

If o be the angle of intersection of the
tangents.

Then, tan o =| /1 "2
1+mm,
N fan o — log a —log b
1+logalogh
54. Given, x — 2 =1—i
x-1 x-1

For domain of equation x = 1
But here x =1
Which is not possible.
Hence, no solution exist.
55. We know that, when we multiply a complex
number by i, it rotates the vector for z by an

T, . T
angle of 5 in the anticlockwise direction.

~Multiplying byi2 will rotate the vector for z
by m.
2 =i% (~4+5()=— (- 4+ 50)

Stretching % times

3
2" ==(4-50)
2
=6- 1> i
2
56. By  definition, Any row of a

matrix/determinant A when multiplied by its
corresponding cofactors results in the value
of |Al.

57. Since, f(x) is a continuous decreasing

function on E, L
[6°3)

. f(x) attains every value between {g, ﬂ its

minimum value

. n) 1 = i
f(g):z‘a(“g)

and maximum value is

f(5)-2-5(0+%)

58. Given, (pv @)=
=~r=~(pv q)
=~r=>(~pAr~q)



59. By Rolle’s theorem, T T
f=£(3) 2 2
= a+b+11-6=27a+9+33-6 Also, a="+sin?t<®isintL
—  26a+8b+22=0 33 2
= 13a+4b+11=0 (D) As sin 0 is increasing in [O, g}
Now, f’(x):Sax2+2bx+11
1 . o<, T_T
= 24— o 3 6 2
2 )
2 = B>=>a
:Sa[2+1) +2b(2+1]+11 2
\/§ \/§ = a <P
:>O:3a[4+1+4j+4b+2b+11 62. Given,
3 43 V3 1+sin0+sin0+...0=4+23
12a 2b
= 13a+4b+f+ﬁ+11:0 = 1—:in9:4+2\6 (- 0<sin®<1)
12a 2b
= 114222422 (11=0 . 1 4-243
= 1-sin6= X
ACINE] , 4+2J3 4-2y3
[from Eq. (i)]
= 6a+b=0 ...(ii) N 1_Sine:46‘2£:1_*@
On solving Egs. (i) and (ii), we get 16-12 2
a=1,b=-6 = sin6=73=sing
60. Now,f(ljf[l)_l[f[x}f(m} )"
x) \y) 2 \y =3
2
:cos(log 1]cos[log1j or e:n_fzi
X y 3 3
. cp
1/ x 1 63. In A APC, sin (£ PAC) =——
——| cos| log — |+ cos[log (xy)] AC
2%y J
=cos (— log x) cos (—log y)
—% [cos (log x —log y) + cos (log x + log y)]
= cos (log x) cos (log y)
- % [2 cos (log x) cos (log y)]
= cos (log x ) cos (log y)
—cos (log x) cos (log y)=0
61. Now,oc+[3:sin*1ﬁ+cos’1—3 r o
2 2 = AC =—— =r cosec — ..
-1 1 -1 1 SiI‘lg 2
+sin”" =+ cos = 2
3 3



Again in A ABC,
. BC
sinfB=—
P AC
= BC = AC sin B
= H =r sin 3 cosec (Zj

[from Eq. ()]

64. (a-b)?cos® % + (a + b)? sin? g

=(da? + b% - 2ab) cos? E

+ (a® + b% + 2ab) sin? %

=a? + b? + 2ab| sin? ¢ - cos® ¢
2 2

=a®+ b% - 2ab cosC
= +b*>-(@®>+b%-c»
65. Given, [1 —rl][1 fl]:z
) I3
)
s—a s—a
N (b—a)(c—a):
(s —a)?
= a’=b?+c?

Hence, triangle is a right angled triangle.
66. Given,a+b+c¢=0

Let the roots of the
4ax? + 3bx + 2c =0 are o and p.

equation

Now, D =b% - 4ac
=9b% — 4 (4a) (2¢)
=9b% - 32ac

=9 (a+c)?-32ac

Hence, roots are real.
67. The given graph is a connected graph.

68. Given, tan"! x + 2cot

_2n
3

= tan! x + 2tan"!

2n
Ty
1
x

= tan ! x + tan! W

{ 2tan! x =tan™ 2x }

1-x2

= tan”! x + tan” 1( 5

( s

= tan

2xJ 2n

= =
x“-1-2x 3
x4+ x (an
= 72:tan —_
-1-x 3
2
N x(x2+1) _
-1(x*+1)
= x:\/g
(1+1)?

69. Given complex number is

—1

_A+i?+2) 1+i

1-i 1+i
21 (1+1)
Co1-i?
2 + 2
1+l
2 -2
2
=i-1

.. Required conjugate is —i — 1.




70. Since, the number of vertices of odd degree is
always even and number of even degree is
always even. So, m + n is an even number.

71. We have, sin {2 cos N/BE}

[ 2
(:os_1 (2. E _1\
s
[-2cos ' x=cos ' (2x* -1)]

cos ™! (1H
L 9
[ 2
=sin|sin!,[1 —(1j —’
i

[-cost x =sin”! (41— x2)]

=sin

=sin

72. Given, G ={3,6,9,12}
The composition table is

x5 3 6 9 12
3 9 3 12 6

6 3 6 9 12

9 12 9 6 3

12 6 12 3 9

From the table 6 is the identity element.

73. Since, identity element is its own inverse. So,

minimum number of element is 1.

2
74. We have, 5’)(7+1
X“—-6x+8

On dividing, we get

3x%2+1 18 x — 23 )
3 =3+ 5 (1)
x“-6x+38 x“-6x+8

18 x — 23 A B

ow, = +
(x-2)(x-4) x-2 x-4

75.

= 18x-23=A(x-4)+B(x-2)
= 18x-23=(A+B)x-4A-2B

Equating the coefficient of x and constant
term, we get

A+B=18
-4A-2B=-23
On solving these equations, we get
A 18 5 49
2 2
18 x - 23 13 49

oD (x-4)  2Ax-2) 20x-4
Then, from Eq. (i), we get

3x°+1 _, 13 49
x*-6x+8 2(x-2) 2(x-4)
A AOB is the given triangle.
30
3
Slope of AB=4—— = —
0+5 10
SlopeofBO:ﬂ:O
0+5

The equation of line passing through A and

perpendicular to BOisy —0=-0 (x - %

B (-5,0) 0 (0,0)

= y = O ...(i)
and equation of line passing through 0 and

perpendicular to ABisy —0=— 1—?? (x-0)

—E X ...(i)

= y=

The intersection point of Egs. (i) and (ii) is
(0, 0), which is the required orthocentre.



76. Given,y =—x*+6x -3

= d—y:—2x+6:y’
dx
y is increasing, if y’ >0
= -2x4+46>0 = -2x>-6
= 2x<6 = x<3

77. Given, curve x =4 — y 2 and y-axis.
y
A(0,2)

@)
m

(4.0)

C(0,-2)

y
The required area is ABCOA
=2x area of ABOA

=2xj; 4~ x dx

3274
:2{_(4_’01
3/2

0

78.

79.

80.

:2{—% 0+2(4)3/2}
37773

_32 sq unit
3

We know that, if a = p;"* - p32 ...
Then, the total number of positive divisors of
ais
T(@=(o; +1D)(ay+1D.....
Given, 252=2%x3%x7!

Here, o =2,0,=205=1
T@w=+D2+DA+1)
=3.3.2
=18
We have, 524 =(5%)*! . 5
Now, 5% =1 (mod 124)
(5*)* =1 (mod 124)
(5°)".5=1-5(mod 124)
= 5'%* = 5 (mod 124)
The set of odd integers under addition is not

a group. Since, addition of two odd numbers
is always an even number. ie, closure
property does not hold.



