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EXERCISE 1.8
Choose the Correct answer:
1. If |adj(adj (A))| = |AI°, then the order of the square matrix A is

(@3 (b) 4 (c)2 (d)5
2. If Alis a 3 x 3 non-singular matrix such that AA” = AT Aand B = A~1AT", then BBT =
(@A (b)B OX (d) B”
_[3 5 . _ ladj B| _
3.0f A= 2],B—ad]AandC—3A,then o =
1 1 1
(@) (®) 3 ©; (d)1
1 =21 _16 0
4. |fA[1 4]_[0 6],thenA
1 -2 1 2 4 2 4 -1
@ [1 4 | (b) [—1 4] (©) [—1 1] @ [2 1 |
5.1f A = [Z ;]then9I—A=
@A (b) 2 ()34~ ()24
20 14 .
6.1fA = [1 5] and B = [2 0] then |adj(AB)|
(a) —40 (b) —80 () -60 (d) —20
[1 x O
7.1 P=]1 3 0 l is the adjoint of 3 x 3 matrix A and |A| = 4, then x is
2 4 -2
() 15 (b) 12 (c) 14 (d) 11
[3 - a1 Qg2 Og3
8.IfA=]2 -2 0 l and A1 = [021 Az azgl then the value of a,; is
11 2 -1 Gaz1 A3z dszz
(@0 (b) -2 (c) -3 (d)-1

9. If A, B and C are invertible matrices of some order, then which one of the following is not true?
(@) adjA = |A|A™? (b) adj(AB) = (adj A)(adj B)(c) detA™! = (detA)™?!

L [12 =17 L1 -1 .
10. If (AB)~t = 19 27 ] and 471 = [_2 3 ] , then B
2 =5 8 5 31 8 -5
@5 ] O[3 5 @ ; @[5 7]
11. If ATA~Yis symmetric, then A2 =
@At (b) (AT)? () AT (d) (a™H?
12. If Ais a non-singular matrix such that A1 = [_52 _31] then (471)?2
-5 3 5 3 -1 -3 5 =2
@ | 2 1] (b) [—2 —1] ©| 2 s | @ [3 4
3 4
13.1f4=° g] and A” = A7!, then the value of x is
* 3
4 3 3 4
@ -2 (b) - ©; (d);

(d) (ABC)~! = C~1B~1A1
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1 tang
14.1fA = Zland AB=I ,thenB=
— tan; 1
(a)(cos?) A (b) (cos?3) AT (©) (cos?0) I (d) (sin?) A
15,14 =] 0 MO and A (adja) = [§ D] thenk =
@o (b) sin6 (c) cosb (d)1

16.1fA = [é _32] be such that 1A= = A, then A is
(a) 17 (b) 14 (c) 19 (d) 21
17. If adjA = [Z _31] and adjB = [_13 ‘12] then adj(AB) is
Gl o5 Sl Sl o5 ol
1 2 3 4 l
is

18.Therankofthematrix[2 4 6 8
-1 -2 -3 —4

(@)1 (b) 2 (c) 4 (d)3
19. If x4yP = e™, x‘y% =e" A= m Z| A,= |Ccl m A= |Ccl Z| then the values of x and y are respectively,
(a)e(42/81), g (Ba/B0) (b) log(A;/A3), log(A;/A3) (¢)log(A,/A;), log(Az/A,) (d) elf1/2), g(82/b)

20. Which of the following is/are correct?

(i) Adjoint of a symmetric matrix is also a symmetric matrix.

(ii) Adjoint of a diagonal matrix is also a diagonal matrix.

(iii) If A'is a square matrix of order n and 2 is a scalar, then adj(14) = A"adj(A)

(iv) A(adj A) = (adj A)A = |A|I

(a) Only (i) (b) (i) and (iii) (c) (iii) and (iv) (d) (i), (ii) and (iv)

21. 1fp(A) = p((A|B))then the system AX B = of linear equations is

(a) consistent and has a unique solution (b) consistent

(c) consistent and has infinitely many solution (d) inconsistent
22. 1f 0 < 6 < & and the system of equations x + (sin8)y — (cos8)z =0, (cos@)x —y+z=10, (sinf)x+y—z=0hasa

non-trivial solution then 8 is

2 3n 51 T
@ (b) 7 ©) @7
1 2 7 3
23. The augmented matrix of a system of linear equations is [0 1 4 6 |. The system has infinitely many
0 0 A—7 u+5
solutions if
@r=7u+-5 (b)A=-7,u=5 ©A1+7,u+-5 dAr=7u=-5
2 -1 1 31 -1
24. Let=]-1 2 —1] and 4B = I 1 3 «x l . If B is the inverse of A, then the value of x is
1 -1 2 -1 1 3
(a) 2 (b) 4 (€3 d1
3 -3 4
25.1fA=[2 -3 4], then adj(adj A) is
0 -1 1

3 -3 4 6 —6 8 -3 3 —4 3 -3 4
) [2 -3 4] (b) [4 -6 8] (c) [—2 3 —4] (d) [O -1 1]
0 -1 1 0 -2 2 0 1 -1

2 -3 4
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EXERCISE 2.9

Choose the correct or the most suitable answer from the given four alternatives :

1.i" + l-n+1 + L'n+2 + L'n+3 is

(@0 () 1 © -1 )i
2. The value of 322, (" + i" 1) is
@ 1+i ()i ©1 (d) 0

3. The area of the triangle formed by the complex numbers z, iz and z + iz in the Argand’s diagram is
(a) 5 |zl (b) |22 (©) 212/ (d) 2 |zI?

. .1 .
4. The conjugate of a complex number is ;.Then, the complex number is

1 b -1 -1 d 1
@ i+2 ( )i+2 © i-2 ( )i—2
3
3+i) (3i+4)?
5I1fz = M then |z| is equal to
(8+6i)2
(@0 (b)1 (c) 2 (d)3
6. If z is a non-zero complex number, such that 2iz? = Z then |z| is
@5 (b) 1 (c)2 ()3
7.1f|z— 2+ i| < 2, then the greatest value of |z| is
(V3 -2 (b)V3+2 (©)V5-2 (d)V5+2
8. If |z - §| = 2, then the least value of |z]| is
@1 (b) 2 (©)3 (d)5
9.1f |z| = Lthenthevmueofiifis
OF (b) z (©); (d)1
10. The solution of the equation |z| —z =14 2i is
(a) 7 — 2 (b) —>+2i (©)2—2i (d)2+2i
11.1f |z4| =1, | z;] = 2,| z3] = 3,and |9z, z, + 4z, z5 + 2, z5 | = 12, then the value of |z, + z, + z3] is
(@)1 (b) 2 (c)3 (d) 4
12. If z is a complex number such that z € C/R and z + i € R, then|z| is
(@0 (b) 1 (c)2 (d)3
13. 71,2, and z5 be three complex numbers such that z; + z, + zg = 0and |z;| = | z,| = | z3| = 1,
then z,2 + 2,2 + z32 is
(@3 (b) 2 ©1 (do

14. If% is purely imaginary, then |z| is
@5 (b)1 (c)2 ()3

15.If z = x + iy is a complex number such that |z + 2| = |z — 2|, then the locus of z is
(@) real axis (b) imaginary axis (c) ellipse (d) circle
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16. The principal argument of% is

@~ (b) =" © = @5
17. The principal argument of (sin 40° + i cos 40°)5 is
() —110° (b) —70° (c) 70° (d) 110°
18 1fF(1+ D) +2D)A + 30)...... (1+ni)=x+iythen2-5-10- - (1 +n?)is
(@1 (b) i () x? + y? (d) 1 +n?
19. If w # 1 is a cubic root of unity and (1 + w)” = A + Bw, then (A, B) equals
(a) (1,0) (b) (-1.1) (c) (0.1) (d) (1.1)
- (+iv3)” -

20. 2The principal argument of the complex number 21 (-3) IS 5

T T T s
(a) = (b)= (©= OF

21. If o and B are the roots of x? + x + 1 = 0, then a?920 + 2020 js
(a) 2 (b) -1 (©1 (d)2

3
22. The product of all four values of (cosg + isin g) Yis

(@2 (b) -1 (c)1 (d)2

1 1 1
23. If w # 1isacubicroot of unityand |1 —-w?—1 w?|= 3k, thenkisequal to

1 w? w’
@1 (b) -1 () V3i (d) —V3i

.\ 10
24. The value of (ig i) is
. 2T . 4T . 2T . 4T
(@) cis— (b) cis — (c) —cis— (d) —cis—
. z+1 W w?
25. If w = cis? , then the number of distinct roots of | « 7+ w? 1 |=0
w? 1 Z4+w

@1 (b) 2 (€3 (d)4
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EXERCISE 3.6

1. Discuss the maximum possible number of positive and negative roots of the polynomial equation
9x% —4x® +4x7 —3x° 4+ 2x° +x3 + 7x2 + 7x + 2 = 0.

2. Discuss the maximum possible number of positive and negative roots of the polynomial equations x? — 5x + 6 and
x% — 5x + 16. Also draw rough sketch of the graphs.

3. Show that the equation x° — 5x5 + 4x* + 2x2 4+ 1 = 0 has atleast 6 imaginary solutions.
4. Determine the number of positive and negative roots of the equation x° — 5x® — 14x7 = 0.
5. Find the exact number of real roots and imaginary of the equation x° + 9x7 + 7x5 + 5x3 + 3x.

EXERCISE 3.7
Choose the most suitable answer:
1. Azeroof x3 + 64 is
@o (b) 4 (c) 4i (d) —4

2. If f and g are polynomials of degrees m and n respectively, and if h(x) = (f ° g) (x), then the degree of h is
(@mn (bym+n (c)m™ (d) n™
3. A polynomial equation in x of degree n always has

(a) n distinct roots (b) n real roots (c) n imaginary roots (d) at most one root.

4. If a, B and y are the roots of x> + px% + qx + r, then Zi is

@~ (b) 5 OF O
5. According to the rational root theorem, which number is not possible rational root of 4x7 + 2x* — 10x3 — 57?
(a) -1 (b)> (©3 (d)5

6. The polynomial x3 — kx? + 9x has three real roots if and only if, k satisfies

@kl <6 (k=0 () |k|>6 d) |kl =6
7. The number of real numbers in [0, 2] satisfying sin*x — 2sin?x + 1 is

(a) 2 (b) 4 (©1 (d) e

8. If x3 + 12x% + 10ax + 1999 definitely has a positive root, if and only if

@a=0 (b)ya>0 (c)a<0 (da<o0
9. The polynomial x3 + 2x + 3 has

(a) one negative and two real roots (b) one positive and two imaginary roots

(c) three real roots (d) no solution

10. The number of positive roots of the polynomial }i_onC,(—1)"x" is

@0 (b) n (€ <n (d)r
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EXERCISE 4.6

Choose the correct or the most suitable answer from the given four alternatives.

1. The value of sin'(cosx),0 <x <mis

(@Q)m—x (b)x =% ©7—x
2. If sin"lx + sin~ly = 2?77; then cos™1x + cos ™1y is equal to
21 T T
@5 (b)3 ©<
3.sin"12 - cos1 2 4 sec™12 — cosec 1 2 is equal to
5 13 3 12
(@) 21 (b) 7 (©) 0
4. 1f sin1x = 2sin~'a has a solution, then
1 1 1
@) lal < 7 (0) lal = ©)lal <%

5.sin"*(cosx) = g — x is valid for

www.TrbTnpsc.com

(d) m+x

O

12

(d) tan e

1
(@) lal >

@-r<x<0 Oo<x<m ©-><x<Z - F=<x<t
6. If sin~'x + sin~'y + sin~1z = 2=, the value of x2017 4 2018 4 2019 _ _0____jg
2 x 9t +y Uitz

(@0 (b)1 (c)2 (d)3
7. If cot™1x = 2?" for some x € R, the value of tan™! x is
@-1 () 3 © (d) -3
8. The domain of the function defined by f (x) = sin™'Vx — 1is
(a)[1,2] (b) [-1,1] (c)[01] (d) [-1,0]
91Ifx = %, the value of cos(cos™1x + 2 sin™1x) is

24 24 1 1
@- 2 ®) 2 OF @- 1

10. tan™t G) + tan™! (g) is equal to

@cos7 () ®) 3sin”" ) ©3tan™ 3)

11. If the function f(x) = sin~1(x? — 3), then x belongs to

@) [-1,1] (b) [v2,2] © [-2—vV2]u[V2,2]
12. If cot™12 and cot~13 are two angles of a triangle, then the third angle is

(@ OES ©=

SN

13. sin™1 (tan E) —sin™1 (\/%) = —. Then x is a root of the equation

(d) tan~! (%)
(@ [-2—v2] n [V2,2]

OF

@x2—x—-6=0 (b)x>?—x—12=0 (©x?2+x—-12=0 dx>2+x—6=0
14. sin"*(2cos?x — 1) + cos (1 — 2sin®x) =
T T T Y
@) 3 (b) 5 © (d) -
15. If cot~*(Vsin@) + tan~*(Vsina) = u, then cos 2u is equal to
() tan’a (0)0 (c)-1 (d) tan 2«
16. If |x| < 1, then 2tan™1x — sin™! 1122 is equal to
(@) tan™x (b) sin™1x (©)0 dm
; -1, _ -1, _ -1(1
17. The equation tan™'x — cot™'x = tan (\/§) has
(a) no solution (b) unique solution (c) two solutions (d) infinite number of solutions
18. If sin"'x + cot ™t (3) =Z then x is equal to
2 2
5
OF (b) % © = o
19. If sin™! (g) + cosec™? (%) = ~, then the value of x is
(a) 4 (b)5 (c)2 (d)3

20. sin(tan™'x), |x| < 1 is equal to

X 1 1
@) == ®) == ©) =

X
O =



www.Padasalai.Net www.TrbTnpsc.com

EXERCISE 5.6

Choose the most appropriate answer.
1. The equation of the circle passing through (1,5) and (4,1) and touching y -axis is

x%+y%—5x — 6y + 9+ A(4x + 3y + 19) = 0 where 1 is equal to
40 40 40
@0, () 0 ©% @~
2. The eccentricity of the hyperbola whose latus rectum is 8 and conjugate axis is equal to half the distance between the foci is
OF ®) 75 © % OF
3. Thecircle x? + y2 = 4x + 8y + 5 intersects the line 3x — 4y = m at two distinct points if

(@15 <m < 65 (b) 35 < m < 85 (c)—85 <m < —35 (d-35<m <15
4. The length of the diameter of the circle which touches the x -axis at the point (1,0) and passes through the point (2,3).

@3 OF ©% OF

5. The radius of the circle 3x% + by? + 4bx — 6by + b? = 0 is

(@)1 (b) 3 (c) V10 (d) Vi1

6. The centre of the circle inscribed in a square formed by the lines x> —8x — 12 =0 and y? — 14y + 45 =0 is
(a) (4.7) (b) (7.4) (c) (9.4) (d) (4.9)

7. The equation of the normal to the circle x? + y? — 2x — 2y + 1 = 0 which is parallel to the line 2x + 4y = 3 is
@x+2y=3 (b)x+2y+3=0 ©2x+4y+3=0 dx—-2y+3=0
8. If P(x,y) be any point on 16x2 + 25y2 = 400 with foci F;(3,0) and F,(—3,0) then PF, + PF, is

()8 (b) 6 () 10 (d) 12

9. The radius of the circle passing through the point (6,2) two of whose diameterare x + y = 6andx +y = 24 is

(a) 10 (b) 2v/5 (c)6 (d)4
10. The area of quadrilateral formed with foci of the hyperbolas % - y—z = 1and % - y—j =-—1is
a b a b
(a)4(a? + b?) (b) (a® + b?) () a® + b2 (d) 5 (a® + b?)

11. If the normals of the parabola y? = 4x drawn at the end points of its latus rectum are tangents to the circle

(x —3)% + (y + 2)? = r?, then the value of 2 is

(a) 2 (b)3 ©1 (d) 4

12. If x + y = k is a normal to the parabola y? = 12x, then the value of k is

()3 (b)-1 ©1 d9

13. The ellipse E; : X—: + y4—2 = 1 is inscribed in a rectangle R whose sides are parallel to the coordinate axes. Another ellipse

E, passing through the point (0,4) circumscribes the rectangle R . The eccentricity of the ellipse is
O O ©2 OF

2 2
14. Tangents are drawn to the hyperbola % - yT = 1 parallel to the straight line 2x — y = 1. One of the points of contact of

tangents on the hyperbola is
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@Gz %) 0 (55 %) © (52) @ (3V3 -2v2)

15. The equation of the circle passing through the foci of the ellipse ’1(—: + y?z = 1 having centre at (0,3)is
(@x*+y*—6y—7=0 b)x*+y*—6y+7=0 (©)x*+y*—6y—-5=0 (d)x2+y*—6y+5=0

16. Let C be the circle with centre at (1,1) and radius =1. If T is the circle centered at (0,y) passing through the origin and
touching the circle C externally, then the radius of T is equal to

@ O ©2 OF

17. Consider an ellipse whose centre is of the origin and its major axis is along x-axis. If its eccentrcity is % and the distance

between its foci is 6, then the area of the quadrilateral inscribed in the ellipse with diagonals as major and minor axis of the

ellipse is
(@8 (b) 32 (c) 80 (d) 40
2 2

18. Area of the greatest rectangle inscribed in the ellipse z_z + Z—Z =1is
(a) 2ab (b) ab (c) Vab @7
19. An ellipse has OB as semi minor axes, F and F its foci and the angle FBF ” is a right angle. Then the eccentricity of the
ellipse is

1 1 1 1
@z (b) 5 ©3 )7

2
20. The eccentricity of the ellipse (x — 3)% + (y — 4)% = % is

@2

(b) 3 © 35 Ok

21. If the two tangents drawn from a point P to the parabola y? = 4x are at right angles then the locus of P is

@2x+1=0 (b)x=-1 ©2x—1=0 (d)x=1

22. The circle passing through (-1,2) and touching the axis of x at (3,0) passing through the point

@ (-5,2) (b) (2,-5) © (5.-2) (d) (-2.5)

23. The locus of a point whose distance from (-2,0) is § times its distance from the line x = _79

(a) a parabola (b) a hyperbola (c) an ellipse (d) acircle

24. The values of m for which the line y = mx + 2+/5 touches the hyperbola 16x2 — 9y? = 144 are the roots of , then the
value of (a+b) is

(a) 2 (b) 4 (©)0 (d)-2

25. If the coordinates at one end of a diameter of the circle x? + y2 — 8x — 4y + ¢ = 0 are (11,2) the coordinates of the other

end are

@ (-5.2) (b) (2.-5) ©) (5. -2) (d) (-2,5)
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EXERCISE 6.10

Choose the correct or most suitable answer :

1. If G and b are parallel vectors, then [d, b, ¢] is equal to

@a) 2 (b) -1 (©) 1 (d) 0

2. If a vector & lies in the plane of £ and 7, then

@ @B 7] =1 () [@.4,7] = -1 ©[aB.7]=0 @ [a57] =2
3.1fd-b=5b-¢=2-ad=0 then the value of [&,B,E] is

@lallb|le] OREIIE (©)1 (d) -1

4.1f G, b, ¢ are three unit vectors such that d is perpendicular to b, and is parallel to ¢ then d x (bx¢)isequal to
() d (b) b )¢ d) 0

a(BxE)  B(exa)  é(axb)
oo SN o SN o 1S
(¢xa)b  (@xb)¢  (éxb)-a

5. 1f [d, b, ¢| = 1 then the value of

(@1 (b)-1 (c) 2 (d3
6. The volume of the parallelepiped with its edges represented by the vectors i + j,1 + 2,1+ j + mk is

@3 (b) 3 ©n OF

7. If @ and b are unit vectors such that [Ez, b,d X B] = Z then the angle between d and b is

T

T T A
@~ (b) 5 ©3 (d) 3
8.1fd=1+j+kand b=1+j, é=1and(dx b) x & = Ad + p b then the value of 1 + is

@0 (b) 1 (c) 6 (d)3

9. If , b,  are non-coplanar, non-zero vectors such that [d, b, é] = 3then {[@ x b, b x &, & x &]}2 is equal to
(@) 81 (b) 9 (©) 27 (d)18
b

10. If &, b, € are three non-coplanar vectors such that @ x (b x €) = %Ethen the angle between @ and b is

@7 (b) = ©F OF:

11. If the volume of the parallelepiped with @ x b, b X &, & X @ as coterminous edges is 8 cubic units, then the volume of the
parallelepiped with (d@ x b) x (b x &), (b x &) x (& x @) and (¢ x &) x (@ x b) as coterminous edges is,

(a) 8 cubic units (b) 512 cubic units (c) 64 cubic units (d) 24 cubic units

12. Consider the vectors d,b, ¢, d such that (@ x b) x (¢ x d) = 0. Let P, and P, be the planes determined by the pairs of
vectors d, b and & d respectively. Then the angle between P, and P, is

() 0° (b) 45° (c) 60° (d) 90°



www.Padasalai.Net www.TrbTnpsc.com

13.1fd x (b x &) = (@ x b) x & where @, b, ¢ are any three vectors such that b - & # 0 and @ b # 0 then @CJand ¢ are

(a) perpendicular (b) parallel (c) inclined at an angleg (d) inclined at an angleg

14.1fd=21+3]—k, b=1+2] -5k and ¢ =3i+5j —k then a vector perpendicular to @ and lies in the plane containing b

and ¢ is

(@) —17i + 21j — 97k (b) 177 + 21] — 123k (c) =171 —21j + 97k (d) —17i - 21] — 97k
15. The angle between the lines == = 2=, 7 = 2.and “= = 222 = 22

(@) % (b) % (c) § (d) %

16. If the line "3;2 = y_—‘sl = ZZLZ lies in the plane x + 3y — az + 8 = 0 then (a, B) is

(a) (-5.5) (b) (-6, 7) (c) (5.-5) (d) (6.-7)
17. The angle between the line 7 = (1 + 2] —3k) + t(2i + j — 2k) and the plane 7 - (i+)) + 4 =0s
(@) 0° (b) 30° (c) 45° (d) 90°

18. The coordinates of the point where the line # = (61 — j — 3k ) + t(—1 + 4k) meets the plane 7+ (i +j — k) = 3 are
(@) (21,0 (b) (7,-1,-7) (©) (1,2,-6) d G -1,1)

19. Distance from the origin to the plane 3x — 6y + 2z + 7 =0 is

(@0 (b)1 (c) 2 (d3

20. The distance between the planes x + 2y +3z+ 7 =0and2x+ 4y + 6z+7 =0 is

V7 7 V7 7
@575 (b) © @55
21. If the direction cosines of a line are %,%,%then
(@c=+3 (b)c=++/3 (c)c>0 (do<c<1
22. The vector equation 7 = (1 — 2] — k) + t(6i — k) represents a straight line passing through the points

@) (0,6,-1)and (1,-2,-1) () (0, 6,-1)and (1, -4,-2)  (c)(L,-2,-1)and (1, 4,-2)  (d) (L, -2, -1)and (0, -6, 1)

23. If the distance of the point (1, 1, 1) from the origin is half of its distance from the planex + y + z + k = 0, then the

values of k are
(a) £3 (b) 6 (©)-3,9 (d)3,-9
24. If the planes 7#- (21— 4]+ k) =3 and #- (4i+ ] — uk) = 3 are parallel, then the value of A and p are
1 1 1 1
()5, —2 (b)- 3.2 © 3 ~2 @32
25. If the length of the perpendicular from the origin to the plane 2x + 3y + 1z =1, A > 0iis % , then the value of A is

@) 2v3 (b) 3v2 ()0 (d) 1



