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PREFACE

60 & 0 &6

This new venture is intended for recently infroduced Screening Test in new system of

Entrance Examination of HT-JEE. This is the first book of its kind for this new set up. It is in
continuation of my earlier book “Problems in Mathematics” catering to the needs of students for
the main examination of IIT-JEE.

o

Major changes have been effected in the set up the book in the edition.

The book has been divided into 33 chapters.

In each chapter, first of all the theory in brief but having all the basic concepts/formulae is
given fo make the student refresh his memory and also for clear understanding.

Each chapter has both set of multiple choice questions-having one correct

alternative, and one or more than one correct alternatives.

At the end of each chapter a practice test is provided for the student to assess his relative
ability on the chapter.

Hints & Solutions of selected questions have been provided in the end of book.

The number of questions has been increased two fold and now there are more than 2000
guestions,

| am extremely thankful to Shri Yogesh Chand Jain of M/s Arihant Prakashan,

Meerut for their all out efforts to bring out this book in best possible form. | also place, on
record my thank to Shri Raj Kumar (for designing) and M/s Vibgyor Computers (for laser
typesetting).

Suggestions for the improvement of the book are, of course, cordially invited.

- S.K. Goyal
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ALGEBRA

COMPLEX NUMBERS

§ 1.1. Important Points

1. Property of Order : ie. (a+ib)<(or>)c+id is not defined. For example, the statement
9 + 6i< 2 ~ imakes no sense.
Note : (i) Complex numbers with imaginary parts zero are said to be purely real and similarly those with real
parts zero are said to be purely imaginary.

(ii) iota : i = V-1 is called the imaginary unit.
Also i2=—1,/3=—/,/4=1,etc.
In general AU TN LA
-4n+3__

i —i for anyinteger n

I1997=I4X499+1 =

Also, 1= % )
2. A complex number z is said to be purely real If In(z)=0 and is said to be purely imaginary if
Re (2) =0. The complex number 0 = 0 + /. 0 is both purely real and purely imaginary.

3. The sum of four consecutive powers of /is zero.

For example,

4n+7 4n+7
Ex. S f=i+r+f+ Y Ff=i-1-i+0=-1
n=1 n=4

4. To find digit in the unit’s place, this method is clear from following example :
Ex. What is the digit in the unit's place of (143)% 2
Sol. The digits in unit's place of different powers of 3 are as follows :
3,9,7,1,3,9,7,1, ... (period being 4)
remainderin 86 -4 =2
So the digit in the unit's place of (143)% = 9
[Second term in the sequence of 3,9, 7, 1, ...]
5. V—a =ivVa, when ‘@ is any real number. Keeping this result in mind the following computation is
correct.
N=a=b - iVa ivb= # Yab = - ab _
But th the computation v— a V- b = V{(- a) (- b)} = Vab is wrong.
Because the property Va Vb = Vab hold good only if, at least one of Va or Vb is real. It does not hold
good if a, b are negative numbers, i.e., Va, Vb are imaginary numbers.

§ 1.2. Conjugate Complex Number

The complex number z= (a, b) = a+ ib and z= (a, — b) = a - ib, where a and b are real numbers, i= V-1
and b# 0 are said to be complex conjugate of each other. (Here the complex conjugate is obtained by just
changing the sign of ).

Properties of Conjugate : zis the mirror image of z along real axis.

) (z)=z
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(i) z= ze& zis purely real
(i) z= - z & zis purely imaginary

(vyRe ()=Re (z) = ZEZ

Nj

z_
2i
Vi)Zi+z2=z1+22

V) Im=

(Vi)z1—z2=21-22

(il z1 22 = z 1 .Z2
[z z
()| =L | ==L

. 22 Z2

(x) 21Z2 + 2122 = 2Re (21 22) = 2Re (2122)
(xi) 2'= (2"
(xii) If z— f(z1) then z= f(z1)

§ 1.3. Principal Value of Arg z

If z=a+ib,a,be R, then arg z=tan ' (bra) always gives the principal value. It depends on the
quadrant in which the point (&, b) lies :
(i) (a b) e firstquadrant a> 0, b> 0, the principal value =argz=08 =tan” ; g

(i) (a, b)e second quadrant a<0, b> 0, the principal value
1! b

=argz=0=mn-tan =

(i) (a, b) e third quadrant a< 0, b <0, the principal value
=argz=6=—n+tan'1 -E

(iv) (a, b) e fourth quadrant a> 0, b <0, the principal value
” —0 - —tan-1|2
=argz=90 = tan =

Note.

() —t<6<m

(i) amplitude of the complex number 0 is not defined

(i) tz1=22 @ lz11=1z21and amp z1 =amp 22.

(iv) Ifargz=mn/2 or —®/2,is purely imaginary; if arg z= 0 or+ m, zis purely real.

§ 1.4 Coni Method

If z1, 20, 2z3 be the affixes of the vertices of a triangle ABC
described in counter-clockwise sense (Fig. 1.1) then : Yi T(23)

(21 - 22) e (21 — 23)

|21 -2 | | 21— 231
- .
-2
or amp [21——9 = o= £ BAC
 £limZ2 AZ)) B(2y)
-
Note that Ha:% or—gthen [¢]

Fig. 1.1.
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21~ B s purely imagina
Z—, Is purely imagmary.

Note : Here only principal values of arguments are considered.
§ 1.5. Properties of Modulus

()lzI>0=1zI=0iff z=0and | z| > 0 iff z» 0.
(i)—-lzlI<Re(z)<lzland-1zI<Im (2)<] z|

[ii)lzl =lzl=l-zl=l-Zz1
(ivyzz = 1zI?
M Izzl=lz111 221

Ingeneral| z1 222324 .... Zn| = 1z1ll1 2211 Z3] ... 1 2p]
; | 211
v T

| 221

il zZ1+z2l <1z1] + | 221

Ingeneral [ zy +z2+z3 £ ...... +zpl<lzil+l 2+l +...... +1 2zpl
Wi)lzr—z2l >llz11-121
(ix)1z"1 =1zI"
(x)||z1I—I22I <lzi+zl <lzil + | 2|

'"Thus | z1| + | z2| is the greatest possible value of | z; | + Izzlandllz1l—lzzllls the least

possible value of | z1 + z2 |.
i) z1+ 22 P=(z1 £ 22) Z1 + Z2) =1 21 P + 1 22 1? £ (212 + Z1.20)
(xii) z1z2 + z122=21 21 | | Z2 | cos (81 — 82) where 81 = arg (z1) and 8= arg (22).
(il | 21+ 22 P+ 1 z1 - 22 B =2{1 21 P+ 1 2 1}
(xiv) Unimodular : i.e., unit modulus
If zis unimodular then | z| = 1. In case of unimodularlet z=cos 8 + isin 6,08 ¢ R.

Note : :; is always a unimodular complex number if z# 0.
4]

§ 1.6. Properties of Argument

(i) Arg(z122) = Arg (z1) + Arg (22)
In general Arg (z12223 ...... Zn) = Arg (21) + Arg (22) + Arg (23) + ... + Arg (Zn)

(i) Arg l — l Arg (z1) — Arg (22)

(iii) Arg l = |_ 2Argz

(iv) Arg (z") mArg (2)

(v) If Arg| = |=8, then Arg [ﬂ ]: 2kn — @ where ke |.
21 Z2

(vi)Argz=—Arg z

§ 1.7. Problem Involving the nth Root of Unity

Unity has n roots viz. 1, ®, o? " @ ol "~ 1 which are in G.P., and about which we find. The sum of

these nroots is zero.
2

(a) Here 1 + @ + @ + ... + ®"~ ' = 0 is the basic concept to be understood.
(b) The product of these n roots is (- 1)"
§ 1.8. Demoivre’s Theorem

(a) If nis a positive or negative integer, then
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(cos 8 + isin 8)" = cos nB + i sin M
(b) if nis a positive integer, then

(cos 8 +isin@)/"= cos[ 2knn i ]+lsm[2k"n+eJ

wheie k=0,1,2,3,...,(n-1)
The value corresponding to k= 0 is called the principal value.
Demoivre’s theorem is valid if nis any rational number.

§1.9. Square Root of a Complex Number

The square roots of z=a + ib are :

( lzl+a . /Izl—a
‘\j 2 + 5 }forb>0

*
L
and :{\/ > — i >

for b< 0. ~

Notes :

1. The square root of jare : +{ 2+' (Here b=1).

2. The square root of — i are : i[ 1_ 2' I, (Here b=-1).

\'

3. The square root of w are : + ©*

4. The square root of olare:t®
§ 1.10. Cube roots of Unity

Cube roots of unity are 1o, o’
Properties :

1) 1+o0+ ?=0

2) w?=1

3) 0"=1,0"""=0 0" o ex 0 T =e 0 o,

4) o= o? and (oo)2 = __
5) A complex number a+ ib, for which la: bl=1: V3 or V3 : 1, can always be expressed in terms of

i wor o°.

(6) The cube roots of unity when represented on complex plane lie on vertices of an equilateral
inscribed in a unit circle, having centre origin. One vertex being on positive real axis.

(7) a+bo+cw’®=0=a=b=b=cifa, b, care real.

(8) 0D = ma, W= eZm/s w=6 2nir3

P I e

§ 1.11. Some Important Results
(i) If zy ard 22 are two complex numbers, then the distance between z1 and zzis | 21 - 2z I.
(i) Segment joining points A (z1) and B (22) is divided by point P (2) in the ratio m1 : m2
mzo 4 mezi

then Z = ——=——— m and mp are real.
(m+mg)
(iiy The equation of the line joining 21 and 2z is given by
z z 1
21 z1 1| = 0(non parametric form)

Z2 zo 1
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(iv) Three points zy , zz and z3 are collinear if

zi z1 1
2 z> 11 =0
zz z3 1

(v) az+az = real describes equation of a straight line.
Note : The complex and real slopes of the line az+az+ b=0are (be R)

(a)

(vi)

(vii)

(viii)
(ix)
(x)

(xi)

(xii)

(xiii)

(xiv)

El Ns (a)
—a —_—
a Im (a)
If 21 and a2 are complex slopes of two lines on the Argand plane then

* If lines are perpendicular then a4 + a2 =0

*If lines are parallel then a1 = o

| z- zg | = r is equation of a circle, whose centre is zp and radius is rand | z— z9 | < r represents
interior of acircle | z— zo | = rand | z— 2z | > rrepresents the exterior of the circle | z— zp I =r.

are respectively.

zz +az +az+k=0; (kis real) represent circle with centre — a and radius Vi alP-k.

(z-z21)(z —z2)+(Z-22) (2 —z1)=0 is equation of circle with diameter AB where
A=) and B (z2).

flz—z11 + 1 z— 22| = 2a where 2a > | z1 - z2 | then point z describes an ellipse having foci at
ziand zoand ae A

flz-2z11-1z-221=2a where 2a < | z; — zz | then point z describes a hyperbola having foci at
z1and zzand ae R'.

Equation of all circle which are orthogonalto | z—-zy[=ryand | z— z2 | = 2.

Let the circle be | z- a | = rcut given circles orthogonally

=5 Prrf=la—z? (1)
and P+rf=la-zlF -{2)
Onsolving ré—rf = 0(Z1-22) + a (@i -2)+12212= 12 12
and let a=a+ib

Z— 2y

=kisacircleif k=1, andis aline if k= 1.

zZ-2
A : : ! 1
The equation | z— 2z 24| z- 22 12 = k , will represent a circle if k> 5 |z -2 2

(22— 23) (Z1—2Z4) . .
— - =1 h ;
If Arg | (21 = 23) (22— Z4) / n, 0, then points z1, z2, 23, z4 are concyclic

§ 1.12. Important Results to Remember

(i) lota (J) is neither 0, nore greater than 0, nor less than 0.
(i) Amp z — Amp (- 2) = £ maccording as Amp (Z) is positive or negative.
(iii) The triangle whose vertices are z1, z2, z3 is equilateral iff

1 1 1

-+ =
Z1— 22 22— 23 33—

or Z12 +222+ Z32 = Z1Z2 + 22723 + Z3Z4

1

V) 1§ | z+ =

N

-a+ V'.(az +4)

Ls)
=

: a+va +4
= a, the grealest and least value of |z| are respectively atfdiss) a



MULTIPLE CHOICE-I

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1.

One of the values of i'is (i=V—1)
@ e ™ (b) &2
O de ™

. If x, =cos (n/3") — i sin (1/3"), then value of

X1- X3, ... 09,18

(a) 1
(©—i

(b)-1
(d)i

. The area of the triangle on the Argand plane

formed by the complex numbers
-2,12,2-12, 18

@zzP )12 1

(c) —;— Iz * (d) None of these

. Let 2)=6+i and z,=4-3i. Let z be a

complex number such that
-

arg -z
@lz-G-il=5 ®)Iz-G-1l=V5
©1z=G+DI=5 d)Iz=G+il=\5

T ]
]= 5 then z satisfies

. The number of solutions of the equation

zj+lz|2=0, where ze Cis
(a) one (b) two
(c) three (d) infinitely many

: Ifz=()»+3)+i\l(5—k2);then the locus of

Zis
(a) a straight line
(c) an ellipse

(b) acircle
(d) a parabola

. The locus of z which sotisfies the inequality

loggs lz—11>loggslz—1ilis given by

(@x+y<0 ®B)x+y>0
©)x-y>0 dx-y<0
. If z; and z, are any two complex numbers,
then
F4 +\/z%—z§ I+1z;— VZ?—Z% | is equal to
(@lzl b))zl
©) 1z +2z1 (d) None of these

. If z; and z, are complex numbers satisfying

10.

11.

12.

13.

14.

15.

Objective Mathematics

H+2 4 —Z
— =1andarg[zl+zzy$mn(me1)
1122

51— 2
then z,/z, is always

(a) zero

(b) a rational number

(c) a positive real number

(d) a purely imaginary number
100

Ifz#0,then | [arglzl] dris:
c=0

(where [.] denotes the greatest integer

function)

(@0 (b) 10

(c) 100 (d) not defined

The centre of square ABCD is at z=0. A is

21. Then the centroid of triangle ABC is
(a) z; (cos T £ i sin )

) 2 (cos m i sin )
b |

(c) z; (cos /2 £ i sin t/2)
rd

(d) —‘ (cos /2 % i sin n/2)

The point of intersection of the curves arg
(z-3)=3n/4and arg 2z+1-2i)=n/41is
@1/4(3+%N) (b) 174 (3-9i)
©1723+2) (d) no point
IfS(n)=i"+i “. where i=V—1 and n is an
integer, then the total number of distinct
values of S (n) is

(a)l ()2

()3 (d)4

The smallest positive integer n for which
fl =—1,is

L 1—1i !

(@1 (b)2

(c)3 (@4

Consider the following statements :

S, :—8=2ix4i=V(-4) x (- 16)
S, 1 N(= 4) X V(= 16) =(—4) X (- 16)
S;: V(= 4) x (— 16) =64
Ss:V64 =8
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16.

17.

18.

19.

20.

21.

22.

of these statements, the incorrect one is

(a) S; only (b) S, only

(c) S5 only (d) None of these

If the multiplicative inverse of a complex
number is (\/3_+ 40)/19, then the complex
number itself is

(a) V3 —4i ®4+1V3

() V3 +4i (d4-:\3

If z, and Z; represent adjacent vertices of a
regular polygon of n sides whose centre is

origin and if () =2 — 1, then n is equal
Re (7)) ’

to

(2)8 (b) 16

(c) 24 (d) 32

IfIzI=1,then[ e Jlequals

(2)z (b)z

)z ! (d) None of these

For xi,x,y. ;€ R If O<x;<x5,y,=¥;
and Z1 =X+ 5 =X+ i)’z and
= % (2, + 2p), then z,, 7, and z; satisfy

@Iz l=lzy =1zl

b)lzl<lzyl<lzy|

©)lz1>1z1> 1231

@iz l<lzzl<izyl

Of z is any non-zero complex number then
arg (z) + arg (z) is equal to

(a)0 (b) /2

(o)m (d) 3rn/2

If the following regions in the complex
plane, the only one that does not represent a
circle, is

1+

(@) 22+i(z~2)=0 (b)Re | ~tZl_g
SO T L
(c)argtz+l|—2 +1 !
1+ :

If x= \ = ‘ then the expression
2x" — 2 + x + 3 equals
(a) 3 —(i/2) (b) 3+ (i/2)
©3+10)/2 d@B-0)72

. If 1. @. @® are the three cube roots of unity

" then for a. B. ¥. § € R. the expression

24,

25.

26.

27.

28.

29.

30.

(o + o + Yo’ + S’

3 is equal to

B+ 0w +yow+ dw
@1 ®o
©)-w d) o'
If o is a complex cube root of unity and
(1+w)=A+Bw then, AandB are
respectively equal to
(a)0, 1 1,1
© 1,0 @-1,1

If 1, ® and ®* are the three cube roots of
unity, then the roots of the equation

(x— 1)’ -8=0are
(@)—1,-1-20, - 1 +20°

() 3,20, 20°
©31+2m,1+ 207
(d) None of these
If 1, », @ ..., @ " are n, nth roots of unity.
the value of 9—®)(9—)... 0 —-"™h
will be
@n (b)0
9" 1 9 + 1
(€)= ()]
If 8iz" + 127° — 182+ 27i =0 then
@lzl=3/2 ) lzI1=2/3
@©1zl=1 @) 1z1=3/4
If z = re'®, then | ¢” | is equal to
(a) al rsin @ (b) o rsin @
(C) e- rcos® (d) re—rcose

If z,,25,23 are three distinct complex
numbers and a, b, ¢ are three positive real
numbers such that

a b c
= = , then
|22_23| IZ3—Z]| 1Z) =231
a i b* " e I
L-2) @-72) @&-2)
(@0 (b) abc
(¢) 3abc da+b+c

For all complex numbers z|,2z;, satistying

lzy1=12 and | z; - 3 —4i | =5, the minimum

value of 12y — z; s
(a)0 (b) 2
©7 (d) 17



31.

32.

33.

M.

35.

36.

37.

38.

If 24, 25, z3 are the vertices of an equilateral

triangle in the argand plane, then
(23 + 25+ 2) =k (2129 + 2523 + 232;) i true for
@k=1 (b) k=2
() k=3 d) k=4

The complex numbers z;, z; and z3 satisfying
Zy—23 _1-iN3
H— 4 B 2
triangle which is :
(a) of zero area (b) right angled isosceles
(c) equilateral (d) obtuse angled isosceles
The value of Vi + \/(—_zis

(a) 0 (b) V2

(c)—i @i

If z;, 25, 23 are the vertices of an equilateral

are the vertices of a

: : ; 25 9 -2
triangle with centroid z5, then z; +z;+ 23
equals

(@) 2 (b) 222
(©) 3% ) 9%
If a complex number z lies on a circle of

radius 1/2 then the complex number
(= 1 + 4z) lies on a circle of radius

(a) 172 (b) 1

(©)2 (d)4

If n is a positive integer but not a multiple of
3and z=—1+iV3, then " +2"7" +2%) is

equal to

(a)0 (b) -1

(©)1 (d)3x2"

If the vertices of a triangle are

8+ 5i,—-3+i,—2— 31, the moddlus and the
argument of the complex number
representing the centroid of this triangle
respectively are

) — T
L N
(a) 2, 4 (b) ¥2, 9
(c) 22, % (d)22, %
10 ,
The value of X (sinzﬁ—icosz—m— is
k=1 11 11
(a)—-1 (b) 0
(c)—i (dyi

39,

40.

41.

42,

43.

44.

45.

Objective Mathematics

it I R
I\ S+ )i

real, then the ordered pair (x, v) is given by

25 i
37 (x —iy) where x, v are

(a) (0, 3) () (172, -37/2)
(©)(=3,0) (d)(0.-3)
If o, Bandy are the rools of
=32 +3x+7=0 (0 is cubc root of
unity), then g__ } +’3_ 1] l_ II 1S

3 2
(a) © (b) w
(c) 20" (d) 30°

The set of points in an argand diagram which
satisfy both 1 z1 <4 and arg z=m/3 is

(a) a circle and a line (b) a radius of a circle
(c) a sector of a circle (d) an infinite part line
If the points represented by complex
numbers z; =a+ib, z,=c+ id and z; - 7, are
collinear then

(a)ad+bc=0 (b)yad—bc=0
(c)ab+cd=0 (dab—-cd=0
Let A,Band C represent the complex
numbers z;, 25, z; respectively on the

complex plane. If the circumcentre of the
triangle ABC lies at the origin, then the nine
point centre is represented by the complex
number

271+ 271+ — 3
a)—— g, b=
21+ 22 —2r—2
(C) ] .12 3 (d) 1 : 3

Let ot and B be two distinct complex numbers
such that to!=IBI. If real part of o is
positive and imaginary part of B is negative,
then the complex number (o + )/ (o —B)
may be

(a) zero (b) real and negative

(c) real and positive (d) purely imaginary
The complex number z satisfies the condition

) z- 2 =24, The maximum distance from

the origin of co-ordinates to the point z is
(a) 25 (b) 30
(c)32 (d) Nonc of thesc
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46.

47.

48.

49.

50.

51.

52,

53.

The points A, B and C represent the complex
numbers z;, 25, (1 — i) z; + iz; respectively on
the complex plane. The triangle ABC is

(a) isosceles but not right angled

(b) right angled but not isosceles

(c) isosceles and right angled

(d) None of these

The system of equations Izl ll |Z=|:[23 1[
has ’
(a) no solution
(c) two solutions

(b) one solution
(d) none of these

The centre of the circle represented by
lz+11=21z—11onthe complex plane is
(a)0 (b)5/3

(c)1/3 (d) None of these

The value of the expression

2(1+m) (1+0)+ 320+ 1) 20® + 1)
+4C60+ ) GO+ D+.+ 0+ 1) (no+1)
(nm2+1)is

(m is the cube root of unity)

5 2 4
n (n+1 (n+1) 7
( ) n _.fij '}]+n

(a) 2 2 ]

2 : ;
(c) {% \ —n (d) None of these

I
]

(b)

I a=cos & )+isin[3E ‘ then
[ 11 1)
Re (o + a2+a3+a4+a5) is
(a) 172 (b)-1/2
©0 (d) None of these
200 . 50
If ¥ "+ Il £=x+iythen(x,y)is
k=0  p=1
(@ (@O, 1) (b) (1,-1)
(©) (2, 3) (d)4,8)

If lz;—-11<l, 12p-21<2,1z3-31<3
thenlz; +z; +z;3 |

(a) is less than 6 (b) is more than 3
(c)islessthan 12 (d) lies between 6 and 12
Iflzl=max {Iz—=111z+ 11} then
(@)lz+zl=3 (byz+z=1

54.

5S.

56.

57.

58.

59.

60.

9
©lz+zl=1 (d)z—2z=5
The equation | z+i1—1z—i|=k represents a
hyperbola if
(a)—2<k<2 (b) k>2
©)0<k<?2 (d) None of these
If lz—il<2andz;=5+3i then the
maximum value of | iz + z; | is
(a) 2+ 31 b7
(©) V31 =2 (d)V31 +2
Ifz= —%t-' then (zml + l.103)105 equal to
@)z (b) 2°
©7 @z

If la,l<3, 1<k<n, then all the complex
numbers z  satisfying  the

l+aiz+az +...+a,z =0

equation

(a) lie outside the circle | z | = %
(b) lie inside the circle | z| =+
(c) lieon the circle I z | = %
dliein3<lzl<i

If X be the set of all complex numbers z such
that 1z1=1 and define relation R on X by

. 2n :
lezzlsIargz,—argz2I=—,'—theans

(a) Reflexive
(c) Transitive

(b) Symmetric
(d) Anti-symmetric

The cubic

z+ 01[3)3 =a’ (o # 0), represent the vertices
of a triangle of sides of length

roots of the equation

(a)7‘3-=|aﬁ| ORERE

) V3 1BI (d)\/—%lal

The number of points in the complex plane
that satisfying the conditions
lz—21=2,z(1 =) +z (1 +i)=4is

(2) 0 (b 1

©)2 (d) more than 2
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MULTIPLE CHOICE-II

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

61.

62.

63.

64,

65.

66.

If arg (2) <0, then arg (— z) —arg (2) =

(a)m (b)—m
14 T
©-7 @7
If o, oy, O, ..., 0, _ be the n, nth roots of
n=1 o,
the unity, then the value of 1=Zo B0 is
equal to
n n—1
(a) (b=
3" ix 1 3!1 y 1
n+1 n+2
©—— (===
3’1 | 1 3!1 - 1
If z  satisfies lz—11<lz+31 then

o =2z + 3 — 1 satisfies
@lo-5-il<lo+3+il

b lo-5I<lo+31

() 1, (w)>1

@larg(w—-1)I<m/2

® is a cube root of unity and » is a positive
integer satisfying 1 + 0" + ™" = 0; then n is
of the type
(a) 3m
©)3m+2

(b)3m+1
(d) None of these.

If ZZ-:-: is a purely imaginary number; then z
lies on a
(a) straight line

(b) circle b

(c) circle with radius = 1/42

(d) circle passing through the origin.

The equation whose roots are nth power of
the roots of the equation,
x' —2xcos 8+ 1=0,is given by

(a) (x + cos nQ)2 +5sin*n0=0

(b) (x—cos nE))2 +sin®n0=0

(€) ¥ +2xcosno+1=0

(d)x’ = 2xcosnB+1=0

67.

68.

69.

70.

71.

72.

Objective Mathematics

If 1z=11+1z+31<8, then the range of
values of [ z—41is

(@ (0,7 (b) (1, 8)

(©)[1,9] (d) [2, 5]

sin”! ! i (z—1) r' where z is non real, can
Lt )

be the angle of a triangle if

@Re(@=1,1,(@)=2

b)Re(@=1,-1<1I,(@) <1

(¢)Re () +1,(2)=0

(d) None of these

tan oL — i (sin 0/2 + cos 0/2)
1+2isino/2

imaginary, then o is given by

(a) nm+ /4 (b) nk — /4

(c) 2nm (d) 2nm+n/4

If z; and z, are non zero complex numbers

If is purely

such that |z, —z,1=1z; !+12, | then
(@largz;—argz, ==

(b) arg zy =arg zp

(¢) z; + kz, = 0 for some positive number k
(d) z; Z+212,<0

If z is a complex number and

a,, a,, as, by, b,, by all are real then
aiz+byz ayz+byz az+biz
biz+aiz byzt+ayz byz+azz
biz+aq bz +a, b3z + a3

(@) (@003 + bybyby)* 12 12

OIFS

(©)3

(d) None of these

Let

Z i 2 i~ 2 -isus

“T3E 0 PTNS

be three points forming a triangle ABC in the
argand plane. Then AABC is:

(a) equilateral (b) isosceles

(c) scalene (d) None of these



Complex Numbers

73.

74.

75.

76.

77.

78.

79.

80.

] g hEE

- '1+Z"|“
If 1z1=1, then ‘—1 e '_—1+Z | is cqual
to:
(a) 2 cos n (arg (2))

(b) 2 sin (arg (z))
(c) 2 cos n (arg (z/2))
(d) 2 sin n (arg (z/2))

If all the roots of z° + az +bz+c=0 are of
unit modulus, then

@lal<3 ®IblI>3
©lcl<3 (d) None of these
The trigonometric form of z = (1 — i cot 8)3 is
(a) cosec” 8. ¢ 473D
(b) cosec’ 8. ¢~ H73D
1(36 - 1/2)

3
(c) cosec” B.e
(d) cosec? 8. ¢ 24+ ™2

If 1 + 0+ o° =0 then 0 + @' is
@-o (b) - &’

© -’ (d) - o'

If lg;l<1, \;>0 for i=1,2,3,.,n and

M+M+A3+ ... +A, =1, then the value of
|}\']a]+}\'2a2+...+>\-nan|is

(@)=1 <1
©)>1 (d) None of these
Iflz +2, P=1z P+1z* then

Z Z
(@ Z—l is purely real (b) z—] is purely imaginary
2 2

2

If 2y, 25, 23, 24 are the four complex numbers
represented by the vertices of a quadrilateral
taken in order such that z; —z4=2,—2; and

_ - z T
©)z120+2,27=0 (d)amp ‘Z]—:::-—
2

amp 2 =1 ]= % then the quadrilateral is a
\2"a | £

(a) rhombus (b) square

(c) rectangle (d) cyclic quadrilateral

Let z;,z; be two complex numbers

represented by points on the circle 1z1=1
and 1 z | =2 respectively then
(a)max 12z, + 2 =4 (b)minlz;—z,1=1

© |+ HL <3 (d) None of these

81.

82.

83.

84.

85.

86.

87.

11

If oo i1s a complex constant such that
0oz” + 2+ @ = 0 has a real root then
(@oa+a=1 ®o+a=0
©oa+oa=-1

(d) The absolute value of the real root is 1

If 1z—3i1=3 and amp z € (O,%Wthen cot

(amp z) - g is cqual to

(a)i (b) 1
1

(©)-1 @-
Perimeter of the locus represented by arg
ol W—E is equal to
!,_ z—i| 4 .

3n o ST
(a) ) (b) 2

T
(c) N3 (d) None of these
The digit in the unit’s place in the value of
7139% is
(@3 (b) 4
©9 (@2

If 24, 2y, z3, 24 are roots of the equation
a0z4 + a,z3 + azz2 +azz+a,=0,
where ay, a;, a5, a; and a, are real, then
(a) 7}, 22, 73, 24 are also roots of the equation

(b) z; is equal to at least one of 7}, 75, Z3, 24
(€) =21, — 29, — 73, — 24 are also roots of the

equation
(d) None of these
Ifziz—zandlzi+2, 1= l+i then
21 2

(a) at least one of z;, z, is unimodular
(b) both z;, z; are unimodular

(c) zy. 2o is unimodular

(d) None of these

—iz

If z=x+i_vand(1)=1 , then lwl=1

implies that in the complex planc.
(a) z lies on imaginary axis

(b) z lies on real axis

(c) z lies on unit circle

(d) nonc ol these
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88.

89.

MM

If Srzjsinxd(irx) when (1=v—1) then

4n -1
EIS,is (ne N)
r=

90.

Objective Mathematics
(@0 () 1
(©)2 (d)3
Let 3—iand 2+ be affixes of two points

A and B in the argand plane and P represents

(a) —cos x + ¢ (b) cos x+¢ of the complex number z—x+iy then the
©0 (d) not defined locusof Piflz—=3+il=1z-2—11lis
For complex numbers z,=x;+iy, and (a) Circle on AB as diamcter
Ly=xy+iy, we write z;Nzy of (b) The line AB . '
¥, <xyandy, <y, then for all complex (c) The perpendicular bisector of AB
(d) None of these
numbers z with 1 N z we have ~— nis
1+z
Practice Test

120

Time : 30 Min.

1.

4.

The number of points in the complex plane
that satisfying the conditions
|z=2 =2 2(1~-+z1A+i)=41s

(a)0 (b)1

(c)2 (d) more than 2

The distances of the roots of the equation

| sin 6, | 2+ | sin 6y | 2+ | sin@3 | z+
| sin 84 | =3, from z =0, are

(a) greater than 2/3

(b) less than 2/3

(c) greater than

[ sin@; | + | sin @y | + | sinB3 | + | sin By |
(d) less than
| sin®; | + | sin@y | + | sinf3 | + | sin 6y |

2-1
3+1

The reflection of the complex number

in the straight linez (1+:i)—z (@ — 1) is

o e —1+i

(a) 9 (b) D)
te+1) -1

(c)—2 (d)1+i

Let 'S be the set of complex number z which
satisfy

logy 3 {logr s (| z |2+4 | 2z | +3)} <Othen Sis

(a)1+:
(c)g+4i

(b)3-i
(d) Empty set

5.

8.

. Letf, (@) =e

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

[10 x 2 =20]
Let f(z) =sin z and g(z) = cos z. If * denotes
a composition of functions then the value of
(f+ig)*(f-ig)is
b)ie™®
(i die®
If one root of the quadratic equation
A+i)x ~(T+30)x+(6+8)=0 is 4-3i
then the other root must be
(a)4+3i (by1-:
@1+ @iQ-i

2 2 2 .
o/p e2iu/p e3ioz/p eza/p

(@) ie®

then Lim f, (n)is
n— oo

(a)1 (b)-1
(©1 (d—i
The common roots of the equations
23+(1+i)22+(1+i)z+i=0 and
29981 1= 0are
(a1 (b)
© @ ™
The argument and the principle value of
the complex number ———21—2 are
4i +(1 +1)

(a)tan ' (- 2) (b) —tan” ' 2

-1{ 1} -0 140y
(c) tan f ) I (d) - tan 5
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10. If | 21 | =1, | 20 | =2, | 23| =3 and (a) 6 (b) 36
| zy+29+23 | =1then (c) 216 (d) None of these
| 92129 + 42123 + 2325 | is equal to
Record Your Score
Max. Marks
1. First attempt |
2. Second attempt |———_—_|
3. Third attempt
Answers
Multiple Choice —I
1. (a) 2. (c) 3. (c) 4. (b) 5. (d) 6. (b)
7. (c) 8. (d) 9. (d) 10. (a) 11. (d) 12. (d)
13. (¢) 14. (b) 15. (b) 16. (a) 17. (a) 18. (a)
19. (d) 20. (a) 21. (d) 22. (a) 23. (b) . 24. (b)
25. (¢) 26. (c) 27. (a) 28. (a) 29. (a) 30. (b)
31. (a) 32. (¢) 33. (b) 34. (¢) 35.(¢) 36. (a)
37.(b) 38. (d) 39.(b) 40. (d) 41. (¢) 42. (b)
43, (¢) 44, (d) 45. (a) 46. (c) 47. (a) 48. (b)
49. (b) 50. (b) 51. (b) 52. (c) 53. (¢) 54. (a)
55. (b) 56. (c) 57. (a) 58. (a) 59. (b) 60. (c)
Multiple Choice -l
61. (a) 62. (a) 63. (b), (c), (d) 64. (b), (c) 65. (b), (c), (d)  66. (b), (d)
67. (¢c) 68. (b) 69. (a), (c), (d) 70. (a), (c), (d) 71.(d) 72. (a)
73. (a) 74. (a) 75. (a) 76. (a), (d) 71. (b) 78. (b), (¢), (d)
79. (c), (d) 80. (a), (b), (c) 81.(a), (c),(d) 82.(a), (d) 83. (d) 84. (¢)
85. (a), b) 86. (¢) 87. (b) 88. (b) 89. (a)
90. (¢)
Practice Test
1. (c) 2. (a) 3. (b), (c), (d) 4. (d) 5.(d) 6. (c), (d)
7. (c) 8. (b), (¢), (d) 9, (a), (b) 10. (a)



THEORY OF EQUATIONS

§ 2.1. Quadratic Equation

An equation of the form

axt + bx + ¢ = 0, (1)

where a, b, ce cand a=# 0, is a quadratic equation.

The numbers a, b, ¢ are called the coefficients of this equation.

A root of the quadratic equation (1) is a complex number o such that aa® + bo + ¢=0. Recall that
D= b? - 4acis the discriminant of the equation (1) and its root are given by the formula.

_ —b+\D
- 2a

§ 2.2. Nature of Roots

1.

If a, b,ce Rand a=0, then
(a) If D < 0, then equation (1) has no roots.
(b) If D > 0, then equation (1) has real and distinct roots, namely,

e -b+iD . -b-D
2a 2a
and then ax +bx+c = a (X—x1) (x— X2) .(2)
(c) If D=0, then equation (1) has real and equal roots
b
Xi=xe=-5-
and then a’ + bx + ¢ =aXx-x). +(3)

To represent the quadratic ax? + bx+ cin form (2) or (3) is to expand it into linear factors.

2.

3.

4.

5.

6.

If a, b, ce Qand Dis a perfect square of a rational number, then the roots are rational and in case it
be not a perfect square then the roots are irrational.

If a, b, ce Rand p+ igis one root of equation (1) (g # 0) then the other must be the conjugate p - iq
and vice-versa. (p, ge Rand i=v-1).

It a, b, ce Qand p +Vq is one root of equation (1) then the other must be the conjugate p — Vg and
vice-versa. (where pis a rational and Vq is a surd).

If a=1 and b, ce / and the root of equation (1) are rational numbers, then these roots must be
integers.

If equation (1) has more than two roots (complex numbers), then (1) becomes an identity

ie., a=b=c=0

§ 2.3. Condition for Common Roots

Consider two quadratic equations :

(i)

ax’ +bx+c=0 and aX+bx+c =0
If two common roots then

[
e
O

fy
o
Q
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(ii) If one common root then
(ab' — ab) (bc - b'c) = (cd - ca).

§ 2.4. Location of Roots

(Interval in which roots lie)

Let f(x):ax2+bx+c=0, a,b,ce R,a>0 and o,B be the roots. Suppose
k, ki , k2 € Rand k1 < k2 . Then the following hold good :
(i) 1f both the roots of f(x) = 0 are greater than k.
h

then D> 0, f(k)>0and—2"a > Kk,

(i) If both the roots of f(x) = 0 are less than k

[

th > -— < k
en D>0, f(k)>0and 2a< ,

(i) If klies between the roots of f(x) =0,
then D> 0 and f(k) < 0.
(iv) If exactly one root of f(x) = 0 lies in the interval (k1 , k2)
then D> 0, f(kq) f(k2) < O,
(v) If both roots of f(x) = 0 are confined between k¢ and ko
then D > 0, f(k1)>0, f(k2)>0
+B

8 o
.€. k —
Le., 1<[ 2

< ko .

(vi) Rolle’s theorem : Let f(x) be a function defined on a closed interval [a, b] such that
(i) f(x) is continuous on [a, b]
(ii) f (x) is derivable on (a, b) and
(iii) f(ay=f(b)=0.Thence (a b)s.t. f' (¢)=0.
(vii) Lagrange’s theorem : Let f(x) be a function defined on [a, b], such that
(i) f(x) is continuous on [a, b], and
fiby — f(a)
T

(ii) f (x) is derivable on (a, b). Thence (a, bys.t. f' (¢) = — 7

§ 2.5. Wavy Curve Method

(Generalised Method of intervals)

Let F)=(x- a1)k1 x- az)kz (x- a3)k3 . (X—an- 1)k"“‘ (x- an)k" (1)

where ki, k2, b, ..., kne Nand a1, ag, as, ..., anfixed natural numbers satisfying the condition
aj<az<aisz...<an-1<an

First we mark the numbers ay, ay, ..., an on the real axis and the plus sign in the interval of the right of
the largest of these numbers, i.e., on the right of an. If k, is even we put plus sign on the left of a and if kn is
odd then we put minus sign on the left of an. In the next interval we put a sign according to the following rule :

When passing through the point an- 1 the polynomial F (x) changes sign if kn— 1 is an odd number and
the polynomial f(x) has same sign if k,_ 1 is an even number. Then we consider the next interval and put a
sign in it using the same rule. Thus we consider all the intervals. The solution of F (x) > 0 is the union of all
intervals in which we have put the plus sign and the solution of F(x) < 0 is the union of all intervals in which
we have put the minus sign.

§ 2.6. Some Important Forms

1. An equation of the form
(x—a)(x=b)(x-c)(x-d)=A,
where a<b<c<d b-a=d- c canbe solved
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by a change of variable.

ie., y:(X—a)+(X—b)+(x—c)+(x—d)

4

(@a+pb+c+d)
or y=x- T
2. An equation of the form
x—-ay(x-bx-0(x-d) = A
where ab = c¢d, can be reduced to a collection of two quadratic equations by a change of variable y = x + %7 :

3. An equation of the form
(X~ a)4 +(x- b)4= A
can also be solved by a change of variable, i.e., making a substitution
x-a)+(x-b
y= ( ) - ( )
4. The equation of the form
I f)+g)l=1fX)1+1gx)]
is equivalent of the system
f)g(x>0
5. An equation of the form
a®yp W
where a b ce R
and a, b, ¢ satisfies the condition f+bl=c
then solution of the equation is f (x) = 2 and no other solution of this equation,
6. An equation of the form
{Foo @
is equivalent to the equation

{F(0)9 P =109 109X \where f(x) > 0

§ 2.7. Some Important Results to be Remember

1. logd b =% loga b

2. 9929 oga f
3. g%f-¢
4. [x+n]=n+[x], ne !when[.] denotes the greatest integer.
5. x=[x]+{x}, {} denotes the fractional part of x
6. [x-+ x+l]+[x+g]+...+['x+n_1}:[nx]
n n X

J , if 0<{x}<%

7. (0= \

[x]+1,if %<{x}<1

where (x) denotes the nearest integer to x
ie., (x) > [x]

thus (1-3829)=1;(1.543)=2; (3)=3
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MULTIPLE CHOICE -l

Each question in this part has four choices out of which just one is correct. Indicate you choice of correct
answer for each question by writing one of the letters a, b, c, d which ever is appropriate.

1.

Let f(x)= a*+bx+c and fED<,
f()>-1,f(3)<—4 and a#0 then
(@a>0 (b)a<Oe

(c) sign of ‘a’ can not be determined

(d) none of these

. If ooand B are the roots of the equation

xq—p(x+1)—q=0, then the value of
o+ 20+ 1 o B2+2B+1 i

o+2a+q PB*+2B+q

(a) 2 (b)1

©)0 (d) None of these

. If the roots of the equation, ax +bx+c=0,

are of the form o/(a—1) and (o + 1)/,
then the value of (@ + b + c)2 is

(a) 26° — ac (b) b - 2ac
(c) b* — 4ac (d) 4b% - 2ac
. The real roots of the equation
Slogs(xz—4x+5) & snlivitte
(a) 1 and 2 (b) 2 and 3
(c)3and 4 (d)4 and 5

. The number of real solutions of the equation

20xP=51x1+2=0is

@0 (b)2
(c)4, (d) infinite
The number of real solutions of
X - ! =2- ; 1s
Foaq -4
(@0 (b1
©2 (d) infinite

. The number of values of a for which

(@-3a+2)x +(@ -5a+6)x+a*-4=0
is an identity in x is
(a) 0
(©2

()1
(d)3

. The solution of x—1=(x-[x]) (x-{x})

(where [x]and {x} are the integral and
fractional part of x) is

(a)xe R (b)xe R~[1,2)
©xe[l,2) dxeR~[1,2]

9.

10.

11.

12.

13.

14.

15.

16.

17

The number of solutions of 2% (D = 4'eos*!
in [- =, ®] is equal to :

(@0 (b)2

()4 (d)6

The number of values of the triplet (a, b, c)

for which
acos2x+bsin x+c=0
is satisfied by all real x is

(@2 (b) 4
©6 (d) infinite
The coefficient of x in the quadratic equation

ax +bx+c=0 was wrongly taken as 17 in
place of 13 and its roots were found to be
(=2) and (-15). The actual roots of the
equation are :

(a)—2and 15 (b)—3and-10"*
(c)—4and -9 (d)—5and-6
The value of o for which the equation

@+5) x5 -Qa+1)x+(@-1)=0
has roots equal in magnitude but opposite in
sign, is

(a) 774 (b) 1
©-1/2 d)-5
The number of real solutions of the equation

224 (V2 + 1) =(5+2V2Y"is
(a) infinite (b) six
(c) four (d) one
The equation Vx + 1 —Vx—1 =¥4x—1 has
(a) no solution (b) one solution -
(c) two solutions  (d) more than two solutions
The number of real solutions of the equation

e =xis
(@)0 » 1

(©)2 (d) None of these

If tanccandtan B are the roots of the
equation ax +bx+c=0 then the value of
tan (ot + B) is :
@b/(a-c)
(©)a/(b-c)

(b) b/(c—ay~
(d)a/(c—a)
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17.

18.

19.

20.

21.

22,

23,

24,

25,

If a,p are the roots of the equation
x +x Vo + P =0 then the values of aand B
are :

(@aa=1landf=-1

(b)ax=1andPp=-2,

(©)a=2andB=1

da=2andpf=-2

If a,f are the roots of the equation
8x*—3x+27=0 then the
[ /B + B/ Tis:
(a) 1/3 (b) 1/4 *
(c) 1/5 d) 1/6
For a # b, if the equations x +ax+b=0and
X” + bx+a =0 have a common root, then the
value of (a + b) is

(@-1. (0

©1 d)2

Let o,p be the roots of the equation
(x—a)(x—b)=c,c#0. Then the roots of
the equation (x —a) (x — B)+ c=0are :
(a)a,c )b,

(©a b, da+c,b+c

If o, are the roots of the equation

value of

Jc2 +x+1=0, then the cq'uation whose roots
are o and B’ is:

@x+x+1=0 ()’ —x+1=0

€) F*+x+2=0 (d)x*+19x+7=0

The number of real solutions of
1+l -11=€"(e"-2)is

(a)0 (b)1.

(c)2 (d)4

The number of solutions of the equation
x| =cosxis

(a) one (b) two *

(c) three (d) zero

The total number of solutions of
sinx=I1Inlxllis

(@2 (b) 4

(©)6 _ (d)8

The value of p for which both the roots of the
equation 4x* - 20px + (25p2 +15p - 66) =0,
are less than 2, lies in

(a) (4/5,2) (b) (2, =)

(c) (=1,-4/5) (d) (=== 1)

26.

27.

28.

29.

30.

31

32.

33.

Objective Mathematics

If the equation ax’ +2bx—3c=0 has non
real roots and (3¢/4)<(a+b); then ¢ is

always
(a)<0 (b)>0
()20 (d) zero

The root of the equation 2(1+1) X
—4Q2—-9)x—-5-3i=0 which has greater
modulus is

(@) (3—-5i)/2 « (b) (5-3i)/2

() (3+1i)/2 (d) (1 +3i)/2

Let a,b,ce R and a#0. If a is a root of
ax*+bx+c=0,p is a root of
a'x —bx—c=0 and O<a<p, then the
equation, a’x” +2bx +2c =0 has a root v that

always satisfies

(@) y=a () y=B
©y=@+p)/2 Da<y<h

The roots of the equation,

:x+2' 273x/(x— 1) =
(a)1—1log,3,2
(b) log, (2/3),1 »

(©2,-2
(d)=2,1-(log 3)/(log 2) e

9 are given by

The number of real solutions of the equation
cos (€ =2"+2""1s

(a)0e (b) 1

)2« (d) infinitely many

If the roots of the equation, X +2ax+b=0,
are real and distinct and they differ by at
most 2m then b lies in the interval

@@ -m’d)  (b)[d—m’ a

© (a2, a+ m2) (d) None of these

If x + px+1 is a factor of the expression
ax’ + bx* + ¢ then

(a)a2+c2=—ab (b)az—c2=—ab

(c) a-ct=- bg (d) None of these

If a,b,c be positive real numbers, the

following system of equations inx, y and z :
.1—2 1
e

a

2
;l._

2
a

[‘w
[ S >

1

Q‘Nrf.w s
.|_

nulb'u °~|‘NN
1] i
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34.

35.

36.

37.

38.

40.

2

[

2
+?+;—2=1,has:

QN|>-<

(a) no solution

(b) unique solution

(c) infinitely many solutions

(d) finitely many solutions

The number of quadratic equations which
remain unchanged by squaring their roots, is
(a) nill (b) two ¥

© fogr (d) infinitely many.
If_a<0, the positive root of the equation
x =2alx—al-3a"=0is

@aE=1-v6) (®a(l-V2)®
©a@-1+V6) (da(l+vV2)

If aand B are the roots of ax* +lbx+c= 0,
then the equation
ax* - bx x-D+c@x- 1)2=O has roots

(el B D Fgibecin 1P

l-a’1-B a ' B
o B a+1 B+1
OFFT Fate @G
The solution of the equation
3198 4 3x°83 = 2 i5 given by
(a) 310g2 a (b) 3 log, a
(c) 2 (d) 275!

If o, P,y 8 are the roots of x*+x*+1=0
then the equation whose

roots are o, [32, 72, 8% is

@) @ -x+1)2=0 (b) (2 +1+1)2=0
©x*-2+1=0 @xX-x+1=0

Given that, for all x € R, The expression

- 2
x.,_ﬁ lies between L and 3, the value
X +2x+4 3
between which the expression
9.3%+63°+4
5 . liesare
9.3%-63"+4 "
(a)3"'and 3 (b)-2 and 0
(c)-land1 (d) Oand 2

The value of\/7+\/7— YT+V7 = s

1S

(@5 (b) 4

41.

42.

43.

4.

45.

46.

47.

48.
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(©)3 @32
If x" +x+1 is a factor of ax +bx +cx+d
then the real root of ax’ + bx* + cx+d=01is

(a)—d/as (b)d/a

(c)a/d (d) None of these

x5 5 implies

(@) x € (0, =) (b)xE[O,l U (5, =)
5 &

(©)xe (1,e0) dxe(l,2)

The values of x which satisfy the eqattion
V(5x2 = 8x +3) = V(5x* - 9x + 4)
=V(2x* - 2x) —=N(2x* = 3x+ 1) are

(a) 3 (b)2
(©) 1q o
The roots of the equation
B b
(@+Vb)* "B +(@-Vb)* "*=24, where
a’—b=1are R
(a) £2,£V3 (b)£4,+V14
©) 3,5 (d) 6, £ V20
The number of number-pairs (x,y) which
will satisfy the equation
x2—xy+y2=4(x+y—4) is
@1 « (b)2
(©)4 (d) None of these
The solution set of ‘the equation
log, 2 log,, 2 =log,, 2 is
%2 w{g.2]
) { ZII , 2? } (d) None of these
For any real x the expression
2 (k - x) [Vx* + k*] can not exceed
(a) k* (b) 2k’s
©) 32 (d) None of these
2
The solution of | —— | + | x| =——is
x-1 Ix-1i
@@x>0 b)x>0
{c)xe (1, ) (d) None of these

. The number of positive integral solutions of

2 3 4

x (3x—s4) (x—22 <0is
x=-5"2x-7)

(a) Four (b) Three
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(c) Two (d) Only one (c) Three (d) Four
50. The number of real solutions of the equation 56. For the equation | x —2x—3|=b which
= ] == 35 2. statement or statements are true
=—3+x--x"1is :
1G (a) for b < 0 there are no solutionsa
(a) None , (b) One (b) for b =0 there are three solutions
(c) Two (d) More than two (c) for 0 < b < 1 there are four solutions
" . 2 = i
51. The dmation x4 ] [eaen@+z=x)_ (d) for b= 1 there are two sol}ltlons
(e) for b > 1 there are no solutions
(x—3) x| has
. ; (f) None of these
(a) Unique (b) Two solutions 57 1f v=2 3213 2N+5. th -
(c) No Solution (d) More than two - Ly Al g, 2 [x—2] 5, eyl
3 ([x] denotes the integral part of x)
52 If xy=2(x+y),x<yandx,ye N, the @ 10 (b) 15
number of solutions of the equation ~
(a) Two (©) 12 (d) None of these
) Thrceﬁi 58. If3 o, B,y are the roots of the equation
(c) No solutions X +ayx +ayx+a,=0, then
(d) Infinitely many solutions (1-0®(1-PpH -7 isequal to
53. The number of real solutions of the system of (@) (1 +a,)* — (ap+a) ¢
cquations _ ] (b) (1 +ap)*+ (ap+ )
x=2 D 2x2,z— 2 5 18 © (1-a))*+(ap-ay)’
1+z 1+x 1+y (d) None of these
gy (b) 2 59, The roots of the equation
'3 ()4 G- +@2-x"=(5-2x" are
54. The number of negative integral solutions of
5 N (a) all real
x.2x+l+2|x—3|+2=x2 2|x—3l+4+2r Jis . ;
: (b) all imaginary.
(a) None ,, (b) Only one (c) two real & two imaginary
(c) Two (d) Four (d) None of these
55. If a be a positive integer, the number of 60. The number of ordered 4-tuple
values of a satisfying : x, y, 2, w) (x, ¥, 2, w e [0, 10]) which
e P ( cos x 3 satisfies the inequality
J a —4——+ 4 COsx 5 A : a
0 25"1 X 3C05 y 45"’1 F4 SCOS w > 120 lS
+asinx—20cosx | dx<-% is (@0 (b) 144
3 (c) 81 (d) Infinite

(a) Only one (b) Two i

MULTIPLE CHOICE -l

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

62. Let f(x) be a quadratic expression which is
positive for all real x.
If g (x) =f(x) = f" (x) +f”(x), then for any real x,
(@) g(x)>0 (b)gx)>0
(c)g(x) <0 Degx)<0

61. The equation

x[(log,x) —=(9/2)logy x + 5] ='3 \/3_1'!85

(a) at least one real solution

(b) exactly three real solutions
(c) exactly one irrational solution
(d) complex roots



Theory of Equations

63.

64.

65.

66.

67.

68.

69.

70.

71.

For a>0, the roots of
log,. a + log, awy log,% a' =0, are given by
@a 4/3 by a 3/4

Y% 172 @ a’

The real values of A for which the equation,

3¢ +x =Tx+A=0 has two distinct real
roots in [0, 1] lie in the interval(s)

the equation

(@(=2,0 (b) [0, 1]
(©)[1.2] (d) (= oo, e2)
If o is one root of the equation

4x*+2x—1=0. then its other root is given
by

(a) 40° — 30t (b) 4’ + 3
(c)a—-(1/2) (d)—a-(1/2)
The roots of the equation,

(x2 + 1)2 =x (3»x2 + 4x + 3), are-given by

(@ 2-V3 (b) (= 1+iV3)/2
(©)2+3 @ (-1-iv3)2
If 2a+3b+6c=0(a.b.ce R) then the

quadratic equation ax” + bx + ¢ =0 has

(a) At least one in [0, 1}

(b) At least one root in (-1, 1]

(c) At least one root in [0, 2]

(d) None of these

Let F(x) be a function defined by
F(x)=x—-[x],0£x e R, where [x] is the
greatest integer less than or equal to x. Then

the number of solutions of
F(x)+ F(1/x)=11s/are

(a)0 (b) infinite

©1 (d)2

The largest interval in which
TP+t —x+1>0is

(2) [0, =) (b) (—=. 0]

(€) (— o0. ) (d) None of these

The system of equation lyv—11+3v=4

x—Ilyv—11l=2has

(a) No solution (b) A unique solution

(c) Two solutions  (d) More than two solutions
If AcGandH are the Arithmetic mean.
Geometric mean and Harmonic mean
between two unequal positive integers. Then
the equation Av —1Glx—H=0has

(a) both roots are fractions

(b) at least one root which is negative {raction

72.

73.

74.

76.

77.

78.

79.
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(c) exactly one positive root
(d) at least one root which is an integer

If 0<a<b<c, and the roots-a, B of the
equation ax +bx+c=0 are non real
complex numbers, then

@lal=Ipl b)lal>1

©IBl<l (d) None of these

If 5{x}=x+[x]and[x]—{x} =% when

{x} and [x] are fractional and integral part of
x then xis

(a)172 (b) 3/2
(c)52 )72
If o, B,y are the roots of the equation
X—x-1= 0, then the value of © [% ]is
(a)—3 b)-5
) -7 (d) None of these

+ If ¢>0 and the equation 3ax’ + 4bx+¢c=0
has no real root, then
@22a+c>b (b)a+2c>bh
(©Y3a+c>4b da+3c<b
The solutions of the equation

1142143+ +(x—1D!+x! =k and
ke Iare

@0 b1
(©2 @3
If a,B be roots of x*—x—1=0 and

A,=0"+p"then AM.of A,_,and A, is

(@) 24, 0 1724, 44
(©2A4,_9 (d) None of these
If abceR and the equality

ax” — bx + ¢ =0 has complex roots which are
reciprocal of each other then one has

(@ 1bl<ial b Ibl<lcl
(©da=c db<a
If a.b. ¢ are positive rational numbers such

that a>b>c¢ and the quadratic equation

(a+b—Zc).\':+(b+c—2a)x+(c+a—2b)=0

has a root in the interval (— 1, 0) then

@b+c>a B c+a<2b

() Both roots of the given equation are rational

(d) The equation ax’ + 2bx + ¢ = 0 has both
negative real roots
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80. Let S be the set of values of ‘a’ for which 2 (@)x —x+1=0 b X +3x+9=0
lie between the roots of the quadratic ©X+x+1=0 (d)r*-3x+9=0
eguation x +(a+2)x-(a+3)=0then §is 86. The solution set of (x)* + (x + 1)° = 25, where
given by (x) is the nearest integer greater than or equal
(@) (==, -5) (b) (5, =) to x, is
(c) (o, = 5] (d) [ 35, ) (a) (2, 4)
81. The values of a for which the equation B [=5-4U[23)
2 (logs x)* = Ilogs x| +a=0 possess four (©)[-4.-3)V[3,4)
real solutions (d) None of these -
X X X
(a)_2<a<0 (b)0<a<% 87. IfO<X<10003“d|i§'i|+|:§j|+|:§]_§1‘
(c)0<a<5 (d) None of these where [x] is the greatest integer less than or
82. How many roots does the following equation equal to x, the number of possible values of x
possess ? 1
3 e =1 (a) 34 (b) 33
: T) 2‘ (c) 32 (d) None of these
@ (b) 88. Ifsin"0+cos"8>1,0<8<n/2,then
Sx @4 @xe(2=)  (B)xe (-w,2]
. 2 a)xe [2,00 X € (—oo,
83. The equation Ix.+lIIx—.lI—a —2a-3 ©xel-1,1] @ xe[-2, 2]
can have real solutions for x if a belongs to 3
(@) (= 00, — 1] U [3, o) (b) [1 =5, 1 + V5] 89. If o, B are roots of 375 x" —25x—2=0 and
(c)[1=V5,=1] U [3, 1 + V5] (d) None of these o' +PB'then Lim % sis
84. If q, b, ¢ are rational and no two of them are n—es r=1
equal then the equations
9 S, . (@) (b)
b-c)x"+(c-a)yx+a—-b=0 116 12
and a(b—c)x3+b(c—a)x+c(a—b): (c)ﬁ (d) None of these
(a) have rational roots %0 ) oA 5
(b) will be such that at least one has rational roots * The equation x” +a'x + b" =0 has two roots
(c) have exactly one root common each of which exceeds a number c, then
(d) have at least one root common (a) a >4b?
85. A quadratic equation whose roots are ®E+dc+b*>0
2 2
X7 and B , where o, B, v are the roots (©=-ar/2>c
o o (d) None of these
ofx +27=01is
Practice Test
MM: 20 Time : 30 Min.
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
[10 x 2 = 20]
1. Let a, B,y be the roots of the equation (¢)a, b, c (da+d,b+d,c+d
(x-a)(x-by(x—c)=d,d#0, then the 2. If one root of the equation
roots of Fos Eduation x> -2 (1 +i)x+2-i=0is (3—i), then the
x-a)x-P)x-7)+d=0are other root is
[RaRoi U0 (a) 3+i ®)3+-1
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(o) -1+ -1-ie» 2c0529x3+2x+sin26,then

3. In a quadratic equation with leading =
coefficient 1, a student reads the coefficient (a)8=nmr,nel b)8=nn+7,nel
16 of x wrongly as 19 and obtain the roots T
are —15 and —4 the correct roots are (©8=2nm,nel (o= % ,nel
(a) 6. 10 » (b)-6,-10+ “1

8. If o,B,y are the roots of the cubic

(c)-17,-9 (d) None of these 3 9
4. The number of solutions of | [x] -2x | =4, L udx +’.;— 0, ;hen iae valueiof 1'12(0( -P=
where 