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W _Exercise-1: Single Choice Problems

1 cosa cosp
cosa 1 cosy
cosfp cosy 1

0 cosa cosp
cosa 0  cosy
cosB cosy O

1. If =

2 o
then the value of cos? o + cos?p + cos® yis :

3 3 9
@ 1 ® © 3 3
2. Let the following system of equations |
kx+y+z=1
x+ky+z=k
x+y+kz =k?

has no solution. Find |k|.
@ o ) 1 (© 2 @ 3
a a? 1+d°3
3. If|b b; 1+ b;’ = 0and vectors (1, a, a®)(1, b, b2) and (1, ¢, c2) are non-coplanar, then the
¢ ¢ 1l#c

product abc equals :
(@) 2 () -1 (© 1 @ o
4. If the system of linear equations
X+2ay +az =0
x+3by+bz=0
X+4cy +cz=0
has a non-zero solution, thena, b, c :
(@) arein A.P (b) arein G.P
(c) arein H.P (d) satisfya+2b+3c =0

5. If the number of quadratic polynomials ax? + 2bx + ¢ which satisfy the following conditions :
(i) a, b, c are distinct )
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(i) a,b,ce{1, 2, 3,....... ,2001, 2002}
(iii) x +1divides ax? + 2bx + ¢
is equal to 1000, then find the value of A.
(a) 2002 (b) 2001 (c) 2003 (d) 2004
6. If tht.a system of equations 2x+ay + 6z =8, x + 2y +z =5, 2x + ay + 3z =4 has a unique
solution then ‘@’ cannot be equal to :
(@ 2 ® 3 © 4 d 5

7 6 x?-13
7. If one of the roots of the equation| 2 x%-13 2 | =0is x = 2 then sum of all other

=19 93 7
five roots is :
(@ -2 ® 0 (© 25 (d V15
8. The system of equations

kx+(k+1y+((k-1)z=0

(k+Dx+ky +(k+2)z2=0

(k-1Dx+(k+2)y+kz=0
has a nontrivial solution for :

(a) Exactly three real values of k. (b) Exactly two real values of k.
(¢) Exactly one real value of k. (d) Infinite number of values of k.
9. Ifqy, ay, az,...--- ,a, are in G.P and a; > Ofor eachi, then the determinant

loga, logay, 108dn.y
log ap,6 log an.g log ans0
log an412 lOg Ani14 103 dny6

n2+n
(@ 0 (b) log[ ZaiJ © 1 @ 2

i=1

A= is equal to :

q b o a +2ay+3az 2a3 5a D, .
10.IfD, =|a; by ¢2 and D, =|b; +2by +3b3  2b3 5b,|then —= is equal to :
az; bz c3 ¢ +26,+3c3 23 5S¢
(a) 10 (b) -10 (© 20 (d) -20
1 1 1 % bc g 0
= cland A, =|1 ac en:
Welidy aaz bbz c2 2711 ab
(@) A =4z () & =24, () A +4,=0 (d) A +2A, =0
10 -1
terminant|a 1 —a |dependson:
12. The value of the dete g % emeh

(a) onlya (b) onlyb (c¢) neitheranorb (d) bothaandb
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x|
x?
2
@ 1 ® -1 © 2 (d) 4
X x+d X+e x+f
M D= x+d+1 x+e+1 X+ f+1/then D does not depend on :
xX+a x+b X+¢

@ a ® e (© d (d) x
X-y-g 2v 2x
1S. The value of the determinant 2y y-s-x 2y
23 2s S=-X-y
@ os(x+y+9)? (b) (x+.y—z)(x+_y+z)2
© (x+y+35)° @ (x+y+2)?
16. A rectangle ABCD is inscribed in a circle. Let PQ be the diameter of the circle parallel to the side
AB. If ZBPC = 30", then the ratio of the area of rectangle to the area of circle is :

13. &unot‘sdutionsofﬂxeequation =10is:

WO -
wnww

\3 J3 3 V3
Bh.£54 N o o) R
@ — ® - © = @ 3
1+a?-p2 2ab -2b
17. Letab=1,A=  2ab 1<a®+bh? 2a _|then the minimum value of A is :
2b -2a 1=a%=p3
@ 3 ®) 9 (© 27 (d) 81
2 a+b+c+d ab +cd
18. The determinant a+b+c+d 2(a+b)(c+d) ab(c +d) + cd(a + b) | = 0 for
ab +cod ab(c +d) + cd(a + b) 2abcd
@ a+b+c+d=0 (®) ab+cd=0
(©) ab(c+d)+cd(a+b)=0 (d) anyq, b, c,d
l m n
19. LetdetA=/p q r' and
1 11

if (-m)?+(p-9)? =9 (m-n)?+(q-r)? =16 (n-D?+ (r=p)? =25, then the value of
(det. A)? equals :
@ 36 (®) 100 (© 144 () 169

20. The number of distinct real values of K such that the system of equations x + 2y +z =1,
x +3y + 4z =K, x + 5y + 10z = K ? has infinitely many solutions s :

@@ 0 ®) 4 (© 2 @ 3
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(x+1) (x+1?* (x+1)°
21 If[(x+2) (x+2)* (x+2)3|isexpressedasa polynomial in x, then the term independent of
lx+3) (x+3)2 (x+3)°

xis:
@@ o ®) 2 (© 12 (d) 16
-2 cosC cosB|
22. If A, B,C are the angles of triangle ABC, then the minimum value of [cosC -1 ~ cosA|is

cosB cosA -1

equalto:
(@ o ®) -1 © 1 (d) -2
23. If the system of linear equations
X+2ay +az =0
x+3by +bz =0
X+4cy +cz=0
has a non-zero solution then a, b, ¢ are in
(a) AP () G.B (© HP (d) None of these
24. If a,b and c are the roots of the equation x3 + 2x? +1 =0, find g 2 g :
c a
(@ 8 (b) -8 (© 0 @ 2

25. The system of homogeneous equation Ax+ (A+1)y + (A-1)z =0,
A+Dx+Ay +(A+2)z2=0,(A—1)x+ (A + 2)y + Az = 0 has non-trivial solution for :

(a) exactly three real values of A (b) exactly two real values of A
(c) exactly three real value of A (d) infinitely many real value of A
7 6 x2-13
26. If one of the roots of the equation . 2 x?-13 2 | =0isx =2, then sum of all other
x“-13 3 7
five roots is :
(@) -2 M) 0 (©) 2V5 d) V15

ZEammE A | Answersl] TR
1.{@| 2.(@| 3. b)) 4@ S5|@| 6. 7. 8[| 9.[ca)|10.|)

11.| (o) | 12.{ (© | 13.| ()| 14.|(d) | 15.|(©) | 16.((@) | 17.|(c) | 18.[(d) | 19.|(c) | 20.] ()
21.| () | 22.| ®) | 28.|(©) | 24.[(a) | 25.]{ (c) | 26.|(a)
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@ Exercise-2 : One or More than One Answer is/are Correct /- .\}

a a? 0
1. Let f(a,b) =|1 (2a+b) (a+b)? |, then
0 1 (2a + 3b)

(@) (2a+b)is a factor of f(a, b) (b) (a-+2b)is a factor ck (0B
(©) (a+b)isa factor of f(a, b) (d) aisa factor of f(a b)
1+cos?@  sin? 0 2v/3tan0
2.If| cos®’0 1+sin®?0 2J3tan® |=0then 6 may be:
cos? 9 sin?®  1+2/3tan®
a 5n 7 11=n
a) © 5n /n d) —
(@ - (b) : (© 3 6

a a+d a+3d
3.LetA=|a+d a+2d a |then:
a+2d a a+d
(a) Adepends on a (b) Adependsond
(c) Aisindependent of a, d d A=0
4. The value(s) of A for which the system of equations
1-Mx+3y-42=0
x-(3+ANy+52=0
3x+y-Az=0
possesses non-trivial solutions.
(@ -1 () 0 (© 1 @ 2
x2+4x-3 2x+4 13
5. LetD(x) =|2x*+5x-9 4x+5 26 [=ox3 +px? +yx+Sthen :
8x? -6x+1 16x-6 104

(@ a+p=0 (b) B+y=0 (© a+B+y+8=0 (A a+B+y=0
x24+4x-3 2x+4 13

6. Let D(x) =[2x% +5x =9 4x+5 26 [=ox +Px? +yx + Sthen

8x%2-6x+1 16x-6 104

(@ a+p=0 () B+y=0 (© a+B+y+8=0 () a+Psy=0
7. If the system of equations
ax+y+2z=0
x+2y+z=>b

2x+y+az=0
has no solution then (a + b) can be equals to :

(a) -1 (b) 2 (© 3 @ 4
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8. If the system of equations
ax+y+22=0
X+2y+z=b
2x+y+az=0
has no solution then (a + b) can be equal to

(@ -1 ®) 2 © 3 @ 4

sad s SRR o b “._"‘ -
TAnswers| TS

1 o ¢, d) 2. od 3./ (ab) [ 4] (ab) 5./ (a,b,d) [ 6. (ab,d)
1-; , G o ’ N T -

7| Goed | 8 ® | ot

(G174
7
P
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S Exercise-3 : Comprehension Type Problems -~ /-5 AP “‘"’"‘B 5

Paragraph for Question Nos. 1 to 3
Consider the system of equations

2x+2y +6z =8
X+2y+pz =5
X+y+3z=4
The system of equations has : ‘
1. No solution if :
(@ 2=2,p=3 M) L#2,u=3 (© r#z2,pz3 (d2=2,peR
2. Exactly one solution if :
@ r=2,p=3 M) »=2,p=3 (© »22,u=3 (d 7.=2,peR
3. Infinitely many solutions if :
@ 2#22,u%3 M) r=2,1%3 (© 2%22,p=3 (d) .=2,u <R

LT | Answers| T TR

1. )| 2. ()| 3./
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W _Exercise-4 : Subjective Type Problems.

1 1 1
1. If 3" is a factor of the determinant "¢, ™3¢, ™6c,|then the maximum value of n is

chz n+3C2 ﬂ+6c2

8 2(11 + bl 202 + bz 2(13 + b3 @ a; das
2. Find the value of A for which | 2b; + ¢, 2by+c, 2bs+c3{=Alb; by b3
21:1 +q 2C2+(12 2C3 +ds G C2 C3

a+x? a+0* a+x°
3. Find the co-efficient of x in the expansion of the determinant | (1 + 0 A+x0°% Q+x0°|
A+0* Q+08 A+xP2

x y? z8
4.1fx, y,z eRand|x* y° z®| =2then find the value of
X y® 59

y5z6(23 _y3) x4zﬁ(x3 _23) x4y5(y3 _x3)
y22306_26) xz3(z6_x6) WZ(xﬁ _y6) .
yzz3(z3 _y3) xz3(x3 _z3) xyzo,a_x3)

5. If the system of equations :

2x+3y-2=0
3x+2y+kz=0
4x+y+2z=0

have a set of non-zero integral solutions then, find the smallest positive value of z.

6. Find a e R for which the system of equations 2ax -2y + 3z =0;x+ay + 22 =0and 2x+az =0
also have a non-trivial solution.

7. If three non-zero distinct real numbers form an arithmatic progression and the squares of these
numbers taken in the same order constitute a geometric progression. Find the sum of all
possible common ratios of the geometric progression.

@ a as 6(11 2(12 2&3 3(11 + bl 3(12 + b2 3(13 + b3
8. Let A] - bl bZ b3 9A2 = 3b1 bz b3 and A3 — Sbl 3b2 3b3
Cl C2 C3 1261 4C2 4C3 3C1 3C2 3C3
then A; —A; = kA, find k.
1 cos0 1

—cos0 1 cos0
-1 -cos6 2

VOeRis:

9. The minimum value of determinant A =
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10. For a unique value of p & 2, the system of equations given by

X+y+z=6
X+2y+3z=14
2x+5y +Az =p
has infinitely many solutions, then % is equal to

11. Lethnsin(Zne&):kn,wheren eN .Findk:
n—xc

12. If the system of linear equations
(cos8)x +(sinB) y + cos® =0
(sin®) x + (cosB) y +sinB =0
(cose)x+(sine)y —-cos8=0
is consistent, then the number of possible values of 6,0 €[0,2n]is :

BT | Avsvers| s

1. 3 2. 9 3. 0 4. 4
8. 3 9. 3 10.| 7 11. 2
Q2Q

Chapter T1Complex Numbers
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@ Exercise-1 : Single Choice Problems i

4. Let 2, and z, be two roots of the equation z

1. Let t;, t, t3 be three distinct points on circle |t|=1.If 8;, 8, and B3 be the arguments of

t1, ta, t3 respectively then cos(8; —0,) + cos(68, —03) + cos(83 —6;)

_3 3

(© =2

N w

(d) <2

2. The number of points of intersection of the curves represented by

arg (z -2 -7i) = cot "} (2) and arg( 3~ .)=¢
z+2-1

(@ o b 1 (© 2 (d) None of these

3. All three roots of az2 + bz? + ¢z + d = 0, have negative real part, (a, b, c € R) then :

(a) All q, b, c, d have the same sign (b) a, b, c have same sign
(©) a b, d have same sign (d) b, ¢, d have same sign
2 4+ az + b =0, z being complex number. Further,
assume that the origin, z; and z, form an equilateral triangle, then :

(@ a®=b (b) a*=2b (© a®=3b ) a%=4b

5. If z and ware two non-zero complex numbers such that |z0] =1, and arg (z) - arg (@) = _125, dicii

Zwis equal to :

(@ 1 () -1 (0 i @ -i
6. If obe an imaginary n® root of unity, then Z(ar +b)o s equal to :
r=1
n+1)a nb e
(a) ﬂ%—_ (b) o (© — (d) None of these
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7. If a, B are complex numbers then the maximum value of a—l|3_+ﬁlﬂ is equal to :
a

@@ 1 (b) 2 (c) greaterthan2  (d) less than 1

8. Let z;, 25,23 and z, be the roots of the equation z* +z> +2=0 , then the value of
4
H(Zz, +1)is equal to :

r=1
(a) 28 (b) 29 © 30 (d 31
9. If arg ﬂ =7—t,then:
z-3-6i) 4
(@) minimum value of |z|is 6v2 -3 (b) Maximum value of |z | is 6v2 +3
(¢) minimum value of |z|is 15V2 -6 (d) Maximum value of | z|is 15V2+6
10. If 2; # -z, and |z, +2,|= l+—1— then :
%21 23
(a) at least one of z;, z, is unimodular (b) both z,, z, are unimodular
(c) 2 -z, is unimodular (d) 2, —z, is unimodular
11. If[z —i|< 2and z; =5+ 3i, then the maximum value of |iz + 2, | is :
(a) 5++13 (b) 5++2 © 7 d 8
12. Ifz), z,, z5 are vertices of a triangle such that|z; —z,|=|2; —z3|then a:g[m)is 2
23 =23
Y T T
a) t— (b) O @ £ d ==
(@) 3 2 6

13. It is given that complex numbers 2; and z, satisfy |z, |= 2and | z,| = 3. If the included angle of

_ _ 27 +2 n
their corresponding vectors is 60°, then ﬁ can be expressed as ~»Where ‘n’is a natural
1-%2

number then n =

(a) 126 (b) 119 (e 133 @ 19
14. If all the roots of z3 + az? + bz + ¢ = O are of unit modulus, then :
@ |al<3 (b) |b|<3 © Jc|=1 (d) All of the above
.
15. Let 2z be a complex number satisfying 3 <|z|< 4, then sum of greatest and least values of| z + %

is :
65 65 17
(@) - ® = & < @ 17
16. If|z - 2i|< +/2, then the maximum value of |3 +i (z - 1) |is :
(@) V2 (b) 242 @ 2+v2 @ 3+2/3
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1

17. Let x - 23 =(v/2)i wherei = v=1. Then the value of x287 —— is :
X X

@ V2 ®) -iv2 © -2 @ -

18. If z = reie(r >0 & 0<6<2n)is a root of the equation zB-Z7+Z6—ZS+z4_za+ZZ_Z +1=0
then number of values of ‘' is :
@ 6 ) 7 © 8 @ 9

19. Let P and Q be two points on the circle |w|=r represented by w; and w, respectively, then the
complex number representing the point of intersection of the tangents at P and Qs :

wyw 2w, W 2wy w 2wy
(2 —172 ) Wz © 1W2 ( L
2(wy +w,) W +w, W, +w, 1+ W2

20. If z), z,, z3 are complex number, such that |21]= 2 |25]= 3, | 23| =4 then maximum value of
2 .
|21 =22+ |2, —23|2+|23 -z |?is:

(@) 58 (b) 29 (© 87 (d) None of these

21.IfZ = 7+1_ , then find Z4:
3+4

@ 27 ®) (-2 © @) @ (-27)i
22. If| Z -4| +| Z + 4|=10, then the difference between the maximum and the minimum values

of| Z | is:

(@ 2 () 3 (0 J41-5 @ o

| Answers|]

1.| () 2. (a) 3.| (c) 4. (c) 5.((d) 6.( (c) 7.| (b) 8./(d)| 9.|m]| 10. ©
1. © | 12.[ @] 13.[ @ | 14.[@ | 15,/ | 16./®) | 17.| @) | 18.| () | 19.| () | 20.] ()

21.| (o) | 22.|(a)
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ﬁ Exercise-2 : One or More than One Answer is/are Correct Z P

Z
1. LetZ; and Z, are two non-zero complex number such that |12y +2Z,]=121|=122], then Z5 mey

be :
@ 1+ (b) 1+ w?
© o (d) o?

2. Let 2z, 2, and 25 be three distinct complex numbers, satisfying |z |=|z,|=|23|=1. Which of
the following is/are true :

z -—
(a) Ifarg[—lj=3thenarg A >Ewhere|z|>1
25) 2 Z2-2,) 4

(b) 2125 + 2525 + 232 | =| 2, +2, + 23]

& i [(zl +2,)(2, +23) (2, +zl)J=0

21 '%3 23

(@) 1f|z; -2,|=2|2 -24|=v2|2, 2], then Re[——z3 —5 J:O
%3 =3

3. The triangle formed by the complex numbers z, iz, i %z is :

(a) equilateral (b) isosceles
(c) right angled (d) isosceles but not right angled

4. If A(z)), B(2,), C(23), D(z,) lies on | z|=4 (taken in order), where Z1+33+23+24 =0
then:

(a) Max. area of quadrilateral ABCD = 32
(b) Max. area of quadrilateral ABCD =16
(c) The triangle AABC is right angled

(d) The quadrilateral ABCD is rectangle

S. Let 2}, z, and z; be three distinct complex numbers satis

fY'lIlgI 2y |= 29 |=|2, |= i
the following is/are true ? 172 1= 25 |=1. Which of
%)

(a) Ifarg (—J = g then arg(

Z_Zl

]>Ewhere|z|>1
Z9 4

Z—Zz
() | 2125 + 2525 +2321|=|2 +2, +23 |

© Im((z1 +325) (25 +23) (25 +z1)J=0
% *%3°%3

—_—

()] Iflzl —z2l=‘/§|21 -24 |=‘/§|z2‘23 l thenRe[z3 -2 j:O
23 —22
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6. 1fz; =a+ib and z, =c +id are two complex numbers where g, b, ¢, d € Rand | z, |=lz2]=1

and Im (z,%,) = 0.If w; =a+icand w, =b +id, then :
(@) Im (w;wy)=0 (®) Im(Wwy)=0

(© Im (W—l] =0 (d) Re (Q—J =0

W2 W2
7. The solutions of the equationz? + 4i 23 - 622 -4iz-i =0 represent

vertices of a convex polygon in the complex plane. The area of the polygon is :

@@ 22 () 2%2 (© 252 @ 294
8. Least positive argument of the 4™ root of the complex number 2 -iv/12is :
7n
@@ = 5 S @ 2=
6 B © % 12

9. Let wbe the imaginary cube root of unity and (a + bo + co>)?°*® = (a + bo? + co)

where q, b, ¢ are unequal real numbers. Then the value of a? + b2 +c2 —ab -bc —caequals :

@ o M) 1 (© 2 @ 3

10. Let n be a positive integer and a complex number with unit modulus is a solution of the

equation z" + z + 1 = O then the value of n can be :
(a) 62 (b) 155 (o) 221 (d) 196

| Answers | B N
1. (c, d) 2. (b,c,d) 3.| (b,0) 4.| (a,cd) | 5' b, ¢, d) 6.; ho
7. @ 8| © 9. ® |10.| (ab,0 | |
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Q Exercise-3 : Comprehension Type Problems / LN

Paragraph for Question Nos. 1 to 2
Let f(2) is of the form oz + B, where o, P are constants and o, p, z are complex numbers such
that|a| # |B|. f(z) satisfies following properties :
(i) If imaginary part of z is non zero, then f(z) + f(z) = f(Z) + f(Z)
(ii) If real part of z is zero, then f@)+ f(z)=0
(iii) If 2 is real, then f(z) f(2) > (z +1)2 V z €R.

4x2 2

1. O EDE + (fz'O)) 3 =L X, ¥ €R,in (x, y) plane will represent :
(a) hyperbola (b) circle (c) ellipse (d) pair of line
2. Consider ellipse S : x“z + L =1, x, y e Rin(x, y)plane, then point (1, 1) will lie :
(Re(w))?  (Im(B))?
(a) outside the ellipse S (b) inside the ellipse S
(c) on the ellipse S (d) none of these

Paragraph for Question Nos. 3 to 5

Let z; and z, be complex numbers, such what z;2 — 4z, =16 + 20i. Also suppose that roots o
and Boft? + 2t + 2, + m = 0 for some complex number m satisfy | a —B| = 247, then :

3. The complex number ‘m’ lies on :
(a) asquare with side 7 and centre (4, 5) (b) a circle with radius 7 and centre 4, 5)
(c) acircle with radius 7 and centre (-4, 5)  (d) a square with side 7 and centre (-4, 5)
4. The greatest value of |m|is :

(a) 5v21 (b) 5++23 (© 7+443 ) 7+41
5. The least value of |m| is :
(@) 7-41 (b) 7-43 (© 5-+23 ) 5++21

Paragraph for Question Nos. 6 to 7

Let z; =3 and 2, =7 represent two points A and B respectively on complex plane. Let the
curve C, be the locus of point P(z) satisfying |z -z | %+ |z — z,|*=10and the curve C, be the

locus of point P(z) satisfying |z — 2, |2+ |z -2,2=16.

6. Least distance between curves C; and C, is :
(@) 4 (b) 3 () 2 ) 1
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7. The locus of point from which tangents drawn to C; and C are perpendicular, is : i
@@ |z-5|=4 (b) |z-3|=2 © |z-5|=3 (d) |z-5|=+5

Paragraph for Question Nos. 8 to 9

In the Argand plane Z;, Z, and Z, are respectively the vertices of an isosceles triangle ABC
with AC =BC and ZCAB=0.IfI (Z4) is the incentre of triangle, then :

2
8. The value of (ﬁj (E) is equal to :
IA AB

@ |Z2-2)@ -23) o |[Z2=2)@5-2)
(Z4-20) (Z4-21)
(C) (ZZ_ZI)(ZS _Z]) (d) (22 +Z1)(23 +Zl)|
(Zi 20> Zs+21) |
9. The value of (Z4 - Z; )2(1 + cos0) sec is :
@ (Zy-2,) 23 -2) ) (Z,-21)(Z3-24)
Zy—2

(Z2-2,)(Z3-2,)

(c)
(24 -2;)?

(@) (2o —2,)(Za~2. )

y/ 7 | Answers |

1.l @ | 2. |/M®)| 3./ 4. (d| 5./@]| 6./(d) 7.](d)| 8./(@| 9.(
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@ Exercise-4 : Matching Type Problems

1. Ina AABC, the side lengths BC, CA and AB are consecutive positive integers in increasing order.

Column-l \ Column-li
(A) |Ifz,, z, and z, be the affixes of vertices A, Band C respectively| (P) 2
! = 23 —%
in argand plane, such that | arg 2175 | = 23[8( 3 J ’
2, —23 Z2—%
then biggest side of the triangle is
- - - 3
(B) |Let a, b and ¢ be the position vectors of vertices A, B and C @
. - - - -
respectively. If (c—a)-(b-c)=0 then the value Oof]
- 2 9 5 5 o
| ax b+ bx c+ cx a|equals to
(C) |Let the equations g x+by+¢ =0 and ayx+byy +c, =0 (R) 4
represent the lines AB and AC respectively and @by —dzby s
qa, +b byl 3
then the value of s —¢
(where s is the semiperimeter) a = BC, b =CA, ¢ = AB
(D) | If the altitudes of AABC are in harmonic progression then the| (S) 6
- | side length ‘b’ can be
(T) 12

2. Let ABCDEF is a regular hexagon A(zy), B(z,), C(23), D(z4), E(z5), F(z¢) in argand plane
where A, B,C, D, E and F are taken in anticlockwise manner. If 2; =-2 2z, =1- J3i.

N\ Column-| Column-li
(A) |Ifz, =a+ib, then 2a® + b? is equal to P) 8
(B) | The square of the inradius of hexagon is Q) 7
(C) | The area of region formed by point P(z) lying inside the incircle| (R) 5
of hexagon and satisfying —g <arg(z) < %T—t P , where m, n
n
are relatively prime natural numbers, then m + n is equal to '
(D) | The value ofzf —8f g2 g3 g2 -z2is equal to : (S) 3
(T) 2 ‘
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3.

~ Column-l Column-il

(A) | Let @be a non real cube root of unity| (P) 3
then the number of distinct elements
in the set {1+ 0+ ®? +... + @™)™;
n,meN}is:

(B) | Let wand w? be non real cube root of] (Q) 4
unity. The least possible degree of a
polynomial with real co-efficients
having roots

2a (2+30), (2+30)?, (2-0-0?)
is
(C) |Let o =6+4i and B =2+ 4i are two| (R) 5

complex numbers on Argand plane.
A complex number z satisfying amp

zZ—-0 n .
( ]=g moves oOon a major

z-p
segment of a circle whose radius is

(D) | Let 2, 25, 23 are complex numbers| (S) 7
denoting the vertices of an
equilateral triangle ABC having
circumradius equals to unity. If P|
denotes any arbitrary point on its
circumcircle then the value of

%((PA)Z +(PB)? + (PC)?) equals to

| Answers | B AN

1.A—)S;B-—>T;C—-)S;D—)Q,R,S,T
2.A—>R;B—>S;C—)Q;D—->P
3./A—»S; BoR; cC->Q; D-» P




1. Let complex number ‘z’ satisfy the inequality 2 <|z| < 4. A point P is selected in this region at
random. The probability that argument of P lies in the interval [—2, ﬂ is %, thenK =

2. Let z be a complex number satisfying |z - 3| <|z -1, |z - 3| <|z -5, |z —i| <|z +i] and
|z —i| <|z - 5i|. Then the area of region in which z lies is A square units, where A =

3. Complex number 2, and z, satisfy z +Z = 2|z —1| and arg(z; -25) =§. Then the value of
Im (2 +z,)is:

4. If| z |=1, |3z, ]|= 2|23 |=3and| 92,2, +42,25 + 2,245 | =36, then| 2, + 2, + 23 |isequalto:

5. If| 2, |and | 2, | are the distances of points on the curve 52z — 2i(z2 —z2) — 9 = O which are at
maximum and minimum distance from the origin, then the value of | 2; | +| 2z, |is equal to :

1 1
6. Let + + . A + L =1
a1+(l) a2+0) aa+Cl) an+(D
where aq, a,, a;, ......... @, €R and o is imaginary cube root of unity, then evaluate
$ o
2

aar —a, +1

7.1 |z |=2]z;]=3

[=4 and |22 +32,+42;|=9, then value of
| 82,23 + 27232, + 6422, is :

| 23

I 1/3 ...

8. The sum of maximum and minimum modulus of a complex number z satisfying
|z—25i|515,i=J—1iss,men%is:

QaQ

Chapter 1QMatrices
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@ Exercise-1 : Single Choice Problems o
1. Let A =BB” +CCT, where B = [Cgfg] ¢ =[fi2§’e]: 0 cR.Then Ais :
00 01 10 00
@ (9 o] ® [9 3] @[3 9] @ [§ 9]
0O 0 -1
2. LetA = 01 —01 8 . The only correct statement about the matrix A is :
(a) Ais a zero matrix (b) A2 =1I,wherel is a unit matrix
(©) A7! does not exist (d) A =(-1I, whereI is a unit matrix
3. Let A =[a;;]3,3 be such thata;; = [3 Whem 'J , then {W} equals :
0; {# ) 5
(where {} denotes fractional part function)
2 1 2 1
2 : = c) = d =
(a) = (b) 5 © 3 (d) 3
sin « 0 0 cos? o 0 0
4. A~ = 0 sin? B 0 |andB7! = 0 cos? B 0 |where a, B, y are any real
0 0 sin’y 0 0 cos?y
numbers and C = (A~ +B®)+ 5471 B (A7 + B)+10A7B%(A™! +B™!) then find |C]|.
(@ O ) 1 (c) 2 @ 3
3 -3 4 21
5.1fA=|2 -3 4|;thenA™ =
0 -11
@ A ) A2 (© A° @ Aa*
6. Let M =[a;13,3 where a; € {-1, 1}. Find the maximum possible value of det (M).
. - L
’ () 4 © 5 @ 6

(a 3
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x 3 2
7. Letmam'xA=[1 2 4]'ifx}'z=2)»and8x+4y+3z=l+28,then(ade)Aequa155
2 2

2
A+1 0 0 A 00
(a) 0 A+1 0 () [0 A O
i 0 0 A+1 0 0 A
)
A+2 0 0
© |0 2% o @]| o0 a+2 O
0 0 a2 0 0 A+2
x-2 e~ —sinx
8. If the trace of matrix A =| cosx? x2-x+3 In| x| |is zero, then x is equal to :
0 tan~! x x-7
(a) —2o0r3 (b) -3o0r-2 () -3or2 (d) 2o0r3
9. If A =[a;],,; where a; ={i;tgj ifj then A™! is equal to :
103} 1fo -3 10 -3 1fo 3]
@) 9[3 g ) 5[3 _1] © 24 _1] d 5[3 1]
1 -tan®|[ 1 tan0]™" _[a -b ,
19, If[tane 1 ][-tane 1 ] '[b a]"he“'
(@ a=b=1 (b) a=cos26, b =sin20
(c) a=sin26, b =cos20 (d) a=1,b=sin20
11. A square matrix P satisfies P2 = I — P, where I is identity matrix. If P" = 5] —-8P,thennis:
(@) 4 () 5 (© 6 @ 7
x y -2
12. Let matrix A = % % g where x, y, z € N. If det. (adj. (adj. A)) = 28 . 3% then the number

of such matrices A is :
[Note : adj. A denotes adjoint of square matrix A.]

(a) 220 (b) 45 (c) 55 (d) 110
13. If A is a 2x 2 non singular matrix, then adj (adj A) is equal to :
(a) A2 (b) A () A7! @ (a1)2

14. A =[g Pa ] andMA =A?™,m e N, a,b € R, for some matrix M, then which one of the following
is correct :
2 p2m
_|a b (a2
(@) M [bh _am] () M =(a®+b%)m [(1) (1)]

(© M=(a"‘+b"‘)[(1) ?] @ M =(q? 4+ p2ym-1 [g -1:1]
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15. Let A be a square matrix satisfying A2 + 5A + 5I = 0. The inverse of A + 2 is equal to :

(@ A-2 (b) A+3I © A-3I (d) non-existent
16. Let A = [:73 :152] and B = [172 :g] be two given matrices, then (AB)lis:
1 0 1 -1 0 01
@[3 9] ® [ 9] © [ 9] @ [9 5
17. If matrix A = [% g] then the value of |adj. A | equals to :
@ 2 () 3 © 4 @ 6
18. If for the matrix A = [g?:g 2c soi;‘ee], A1 = AT then number of possible value(s) of 8in [0, 2]
is:
(@ 2 () 3 © 1 (d 4
T
19. Let M be a column vector (not null vector) and A = MAT/IM the matrix A is :
M
(where M T is transpose matrix of M)
(a) idempotant (b) nilpotent (c) involutary (d) none of these
(1 2 _( cos® sin6 _pT . 2014pT.
20. If A _(0 1), P _(_Sme cosG)’Q = PT AP, find PQZMPT:
1 22014 1 4028
(a) ( z B ® 1o 1
(6) (PT)2013 42014p2013 (d) pTA20M4p
21. If M be a square matrix of order 3 such that|M|= 2, then adj(%) equals to :
1 b 1 (© 1 i
@ 3 L 8 W 5

22. If A is matrix of order 3 such that| A|= 5and B = adj A, then the value of. | A | (AB)T‘is equal to

(where | A| denotes determinant of matrix A. AT denotes transpose of matrix A, A~} denotes
inverse of matrix A. adjA denotes adjoint of matrix A)

@ 5 ® 1 © 25 @ =

< 7 | Answers |

C e
—_—

. v

1.| (© 2.1 (b) 3.|(b) 4.|(b) 5.( (c) 6.| (b) 7./ (b) 8.| (0) 9./(a) | 10.| ®)
11.| © | 12.{ © | 13.|(®) | 14.{(d)| 15.|(®) | 16,/ (D) | 17.|(a) | 18.|(D)| 19.|(a) [ 20.| (b)

21.| (d) | 22.|(b) i
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@ Exercise-2 : One or More than One Answer is/are Correct

ch of the

1. If A and B are two orthogonal matrices of order n and det (A) + det(B) = 0, then whi
following must be correct ?

"(a) det(A + B) =det(A) + det(B) (b) det(A+B)=0
(c) A and B both are singular matrices (d A+B=0
2. Let M be a 3x 3 matrix satisfying M = 0. Then which of the following statement(s) are true:
(a) ’%M2+M+I 0 (b) ‘%MZ_N“_[ =0
(©) ‘%M2+M+I =0 () ‘—;—MQ—M+I #0
cosa. -sina O
3. LetA, =[sina cosa Of,then:
0 0 1
(@) Aqip =AqAp | ® A7l =4,
(© A7'=-A, d AZ=-
4. A® -2A2 A+ 20 =0ifA =
2 -1 2 21 -
(@ I (b) 21 © (-1 0 O @d]|1 0 O
0 1 0 01 O

5. Let A be a 3x 3 symmetric invertible matrix with real positive elements. Then the number of
zero elements in A~ are less than or equal to :
@ o (b) 1 () 2 d) 3

N Answers| TR

| 1] @w 2] ad | 3| @b | 4labed| 5] @
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@ Exercise-3: Matching Type Problems 4 h

1. Consider a square matrix A of order 2 which has its elements as 0, 1, 2 and 4. Let N denotes the

number of such matrices.

Column-| Column-ll
(A) | Possible non-negative value of det (A) is (1) 2
(B) | Sum of values of determinants corresponding to N matrices is | (Q) 4
(C) | If absolute value of (det(A)) is least, then possible value of| (R) -2
|adj (adj (adj A))|
(D) | If det(A)is least, then possible value of det (447! ) is (S) 0
(T) 8
2.,
Column-| Column-ll
(A) |If A is an idempotent matrix and I is an identify matrix of the| (P) 9
same order, then the value of n, such that
(A+D" =1+127A1s
B) [fU-A) 1 =I+A+A%+. ... A7, then A" =0 Q 10
where n is
(C) | If A is matrix such that a; = (@i + ) (i - j), then A is singular if| (R) 7
order of matrix is
(D) | If a non-singular matrix A is symmetic, such that A™" is also| (S) 8
symmetric, then order of A can be
3.
N Column-| Column-II
(A) | Number of ordered pairs (x,y) of real numblers P) 0
satisfying sinx+cosy =0, sin® x + cos®y = =
O<x<mand0<y < m,is equal to
B,
(B) | Given ;, ; and Z are three vectors such that b and @ 2
- - o -
:are unit like vectors and |a|=4.1f a+ A ¢ =2b
then the sum of all pos;ible values of Ais equal to
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(9]

D)

1 1 1 1 -2 3
Q =P}, then the value of ¢t is equal to

1 -1 1 4 2 2
If pP=(2 1 -3|, 10Q=(-5 0 t| and

If y = tanu where u =v—l and v = In x, then the
v

value of %— at x = eis equal to Athen[A]is equal to

(where [-] denotes greatest integer function)

(R)

(s)

4

Column-l

Column-ll

Aa)

(B)

If P and Q are variable points on C; :x? +y% =4
and C,:x%+y%-8x—6y+24=0 respectively
then the maximum value of PQ, is equal to
Let P,Q, R be invertible matrices of second order
such that A =PQ},B=QR™,C =RP™}, then the
value of det. (ABC + BCA + CAB) is equal to

The perpendicular distance of the point whose
position vector is (1, 3, 5) from the line

:=i+ 23+3ﬁ+k(i+2}+2ﬁ)isequal to
Let f(x) be a continuous function in [-1,1] such

2
In(px“+qx+r) . .40

x2

that  f(x)= 12 ;3 x=0;
- x—
sine* -1) . o <1

’
X2

then the value of (p + g +r), is equal to

(0]

Q

(R)

(s)

1

B Column-l

Column-ll

@

4 11 1) ®)
~|1+—+—+...+—| has the
lim ( r e

| value equal to

1
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2cost; ifi=j
ay =|1; ifli-jl=1
H otherwise
then maximum value of det(A) is
(@) |Let f(x)=x®+px?+qx+6  where| (R)
P, qeR and f'(x) <0 in largest possible

interval —g, - 1) then value of g - p is

(D) |If 45 -2"*2 4 54| b-1|-3|=|siny|; |(S)
X,_}’,bGR

then the sum of the possible values of b is A
then (A + 1) equals

(B) | Let A =[a;] be a 3x 3 matrix where Q

| Answers |

JA-Q;

JA>Q;

A—+P,Q,T;B—>S;C->P,R;D—>R

.|A>R;B>P,Q5;Co>P,RRD>PQRS

B—>R; CoS; D> P

A—>S; B-oR; cC->P; D> Q

B—»S; C-»P; D> R
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