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20. Which of the following is/are correct?
(1) Adjoint of a symmetric matrix is also a symmetric matrix.
(i1) Adjoint of a diagonal matrix is also a diagonal matrix.
(111) If 4 is a square matrix of order » and 4 is a scalar, then adj(14) = 1" adj(A) .

(iv) A(adjd) = (adjd)A=| A|1

(1) Only (1) (2) (i1) and (iii) (3) (iii) and (iv) (4) (1), (ii) and (iv)
21. If p(A)=p(A4|B]), then the system 4X = B of linear equations is

(1) consistent and has a unique solution (2) consistent

(3) consistent and has infinitely many solution (4) inconsistent

22. If 0<6<mand the system of equations x+(sinf)y—(cosf)z=0,(cos@)x—y+z=0,

(sin@)x + y —z =0 has a non-trivial solution then 0 is

2w 3m 57 T
) — 2) — 3) = 4 T
(1) 3 () . ()~ 4) 1
1 2 7 3
23. The augmented matrix of a system of linear equationsis |0 1 4 6 | . The system

0 0 A-7 u+5s

has infinitely many solutions if

() A=7,u=-5 2) A=-7,u=5 B) A#T,u#-5 4) A=T,u=-5
2 -1 1 31 -1
24. Let A=|-1 2 —1|and4B=|1 3 x |.If B istheinverse of A4, then the value of x is
1 -1 2 -1 1 3
()2 (2) 4 (3)3 41
3 -3 4
25. If A=|2 -3 4], then adj(adj 4) is
0 -1 1
3 -3 4 6 -6 8 -3 3 4 3 3 4
(1|2 -3 4 2)|4 -6 8 B3)|-2 3 -4 @10 -1 1
0 -1 1 0o -2 2 0o 1 -1 2 -3 4
SUMMARY

(1) Adjoint of a square matrix A4 =Transpose of the cofactor matrix of 4.

(2) A(adj 4)=(adj A)A =|A|I,.

3) A" =Ladid

|4

(4) (i)‘Al‘:ﬁ (ii) (AT)”:(A*)T (iif) (24)" :%A‘l, where A is a non-zero scalar.
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(5) () (4B)' =B"'4"". (i) (4 ' =4

(6) If A4 is a non-singular square matrix of order n, then

1

(i) (adj 4)" = adj(A")=mA (ii) [adj 4= 4"
(iii) adj (adjA)= |4|"” 4 (iv) adj(A4)=A""adj(A4), A is a nonzero scalar
v) |adj (adj A)| = | 4|’ (vi) (adj 4)" =adj(4")

(vii) adj(4B) = (adjB)(adj4)
(7) () 4" == adj 4. (i) A=+

adj 4 |adJ A

adj (adj 4).

8 i) A matrix 4 is orthogonal if 44" = A" A=1
( g

(ii) A matrix 4 is orthogonal if and only if 4 is non-singular and 4" = 4"
(8) Methods to solve the system of linear equations 4AX = B
(i) By matrix inversion method X = A'B, | 4| #0

A A A
ii) By Cramer’stule x=—L,y=—2,z=—2 A#0.
(i) By = A

(ii1) By Gaussian elimination method

9 (1) If p(A4) = p([4]| B]) =number of unknowns, then the system has unique solution.

(i1) If p(A4) = p([A4| B]) < number of unknowns, then the system has infinitely many

solutions.
(ii1) If p(A) # p([4| B]) then the system is inconsistent and has no solution.

(10) The homogenous system of linear equations 4AX =0

(1) has the trivial solution, if |A4|=0.

(ii) has a non trivial solution, if |A4[=0.

| YT T ] ® (. T

N

QR code. GeoGebra work book named "12th Standard Mathematics"
will open. In the left side of the work book there are many chapters
related to your text book. Click on the chapter named "Applications of
Matrices and Determinants”. You can see several work sheets related
to the chapter. Select the work sheet "Application Matrices—Problem"

ICT CORNER
https://ggbm.at/vchq92pg or Scan the QR Code

Open the Browser, type the URL Link given below (or) Scan the

51 Applications of Matrices and Determinants

‘ ‘ Chapter 1 Matrices.indd 51 @

31-01-2020 17:17:21 ‘ ‘



5 z+1 o ’
25.1f o =cis ?n , then the number of distinct rootsof | @ z+®’ 1 |=0
o’ 1 Z+m
(H1 (2) 2 (3)3 4) 4

SUMMARY

In this chapter we studied
Rectangular form of a complex number is x+iy(or x+ yi), where x and y are real

numbers.

Two complex numbers z, = x, +iy, and z, =x, +iy, are said to be equal if and only if
Re(z,) = Re(z,) and Im(z,) =Im(z,). Thatis x, =x, and y =y,.

The conjugate of the complex number x + iy is defined as the complex number x —iy.

Properties of complex conjugates

(1) Zl+z2:Z_1+Z_2 (6) Im(z):Z Z.Z

) z1 Z, = Z1 Z (7) (z_”) = (E)n , where n1is an integer

(3) zz, =2,2, (8) zis real if and only if z=Z

(4) ( J f—, z, #0 (9) z is purely imaginary if and only if z=-Z
)

(5) Re(z) =22~ (10) F=z

If z = x+iy,then y/x* + y” is called modulus of z. It is denoted by |z| .

Properties of Modulus of a complex number

al- Bl 0

:|Z

(1) |7|=[]

(2) |z1 + zz| < |z1 | + |22| (Triangle inequality)

, where 7 is an integer
3) |zlzz| = |Zl||Z2| (7) Re(z) < |Z|

4) |Z1—ZZ|ZHZI|—|ZZH (8) Im <|Z|

95 Complex Numbers
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Formula for finding square root of a complex number

‘/a+ib+[ M%H% MT_GJ ,where z=a+iband b=0.

Let » and @ be polar coordinates of the point P(x,y)that corresponds to a non-zero

complex number z = x + iy . The polar form or trigonometric form of a complex number P is

z=r(cosO +isin0).
Properties of polar form

Property 1:  Ifz=r(cos@+isin@),then z™ Zl(COSQ—iSiHQ).
r

Property 2:  Ifz, =r(cos6, +isin6,)and z, =r, (cos6, +isin6, ),
then zz, = 17, (cos(6, +6,)+isin(6, +6,)) .
Property3: If z =7 /(cos6, +isin6,)and z, =r,(cos6, +isiné, ),

then =L ::—l[cos(el —0,)+isin(6, —92)] :

Z,

de Moivre’s Theorem
O} (a) Given any complex number cos0 +isin6 and any integer n, [0}

(cosO +isinB)" = cos nO + isin no
(b) Ifxisrational, then cosx0+isinx 6 in one of the values of (cos 6+isin 6)

The n™ roots of complex number z =r(cos6 +isinf) are

V=l (cos(0+2knj+isin(0+2kﬂn, k=0,1,2,3,...,n—1.

n n

D
g ICT CORNER
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6. The polynomial x’ —kx” +9x has three real zeros if and only if, k satisfies

(DHIkl<6 2)k=0 3)lkl>6 4) [k|>6

7. The number of real numbers in [0, 27] satisfying sin* x—2sin® x+1 is

(12 (2)4 31 (4) oo
8. If X’ +12x° +10ax +1999 definitely has a positive zero, if and only if
(1Ha=0 (2)a >0 3)a<0 4) a<0

9. The polynomial x’ +2x+3 has
(1) one negative and two imaginary zeros  (2) one positive and two imaginary zeros

(3) three real zeros (4) no zeros

10. The number of positive zeros of the polynomial z "C (-1)'x" is

Jj=0

(1o 2)n 3)<n 4 r

SUMMARY

In this chapter we studied
* Vieta’s Formula for polynomial equations of degree 2,3, and n>3.
* The Fundamental Theorem of Algebra : A polynomial of degree n >1 has at least one root

in C.
® * Complex Conjugate Root Theorem : Imaginary (nonreal complex) roots occur as conjugate ®
pairs, if the coefficients of the polynomial are real.

* Rational Root Theorem : Let a,x" +---+a,x+a, with a, =0 and g, =0, be a polynomial

with integer coefficients. If £, with (p,q) =1, is aroot of the polynomial, then p is a factor
q

of a, and ¢q is a factor of a, .

» Methods to solve some special types of polynomial equations like polynomials having only
even powers, partly factored polynomials, polynomials with sum of the coefficients is zero,
reciprocal equations.

* Descartes Rule : If p is the number of positive roots of a polynomial P(x) and s is the
number of sign changes in coefficients of P(x), then s— p is a nonnegative even integer.

T IR
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SUMMARY

Inverse Trigonometric Functions

53]

[53)

Eom

et

. . Inverse Inverse Inverse
Inverse sine |Inverse cosine Inverse cot
. . tangent cosecant secant .
function function . . . function
function function function
Domain Domain Domain Domain Domain Domain
[-11] [-L1] R (—o0,—1]U[1,0) (—oo,-1]U[Lo) | R
Range Range Range Range Range Range
[0, 7] (0, 7)

not a periodic

not a periodic

not a periodic

not a periodic

not a periodic

not a periodic

function function function function function function
odd function | neither even odd function |odd function |neither even neither even
nor odd nor odd nor odd
function function function
strictly strictly strictly strictly strictly strictly
increasing decreasing increasing decreasing decreasing decreasing
function function function function with | function with | function
respect to its | respect to its
domain. domain.
one to one one to one one to one one to one one to one one to one
function function function function function function

Properties of Inverse Trigonometric Functions

Property-I

(1) sin"!(sin 0) =0 , ifee[

(ifi) tan”' (tan0)= 6, if Oe(

T E]
272

T E)
272

(v) sec!(sec 0)= 6, if 0<[0, 7] \{g}

Property-I11

(i) sin(sin”x)=x, if xe[-1,1]

(iii) tan(tan'x)=x, if xeR

) sec(sec‘lx) x, if xeR\(-11)

Property-III (Reciprocal inverse identities)

(1) sinl(lj= cosecx, if xeR\(-1,1). (ii) cosl(lJ= secx, if xeR\(-1,1)
x x

(iii) tan™ G) _ {

‘ ‘ Chapter 4 Inverse Trigonometry.indd 169

cot™' x

if x>0

—m+cot ' x if x<O.

(vi)

(i)
(iv)
(vi)

(ii) cos™ (cos 0)= 6, if 0€[0, 7]

169

cot! (cot 0)= 0,

(iv) cosec™'(cosec 0)=6, if 6 e|:

cos(cos‘lx)zx, if xe[-1,1]

cot(cot‘1 x) =x, ifxeR

—E T o
272

if 0<(0, m)

cosec(cosec’lx)zx, if xeR\(-L1)

Inverse Trigonometric Functions
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Property-IV(Reflection identities)

(1) sin”'(-x)=—sin"'x,if xe[-1,1].

(ii) tan”'(-x)=-tan"'x,ifxeR.
(iii) cosec™ (=x)=— cosec”'x,if x| 21 or xeR\ (-1, 1).
(iv) cos™'(-x)=m—cos ' x,ifxe[-1,1].

(v) sec”'(—x)=m—sec” x,if |x|>1 or xeR\(-11).
(vi) cot'(—x)=m—cot'x,if xeR.

Property-V ( Cofunction inverse identities )

1) sin'1x+cos'1x=g, xe[-1,1]. (ii) tan'lx+cot'1x=g, xeR.
(1i1) cosec’1x+sec’1x=§, xeR\(-1,1) or |x>1.

Property-VI

(i) sin'x+sin’y = sin™’ (x\/l—yz N ), where either x* +y° <1 or xy<0.

(ii)) sin"'x-sin"'y = sin™’ (x\/l—yz N ), where either x* + y* <1 or xy>0.

(iii) cos' x+cos™ y=cos™ xy—\ll—xzwll—yz} if x+y>0.

(iv) cos'x—cos" y=cos™ xy+\/1—x2\/1—y2} if x” y.

V) tan x+tan  y=tan~ , if xy<l.
1 1y, | Xty f xy<l
1—xy
vi) tan'x—tan'y=tan'| —= | if xy>-1.
1 1 y | xX-y foxy>-—1
I+xy
Property-VII
: 2 . -x
(1) 2tan1x:tan1(1_);2), x| <1 (ii) 2tan1x:cos1[1+;], x>0
2
(ili) 2tan”' x=sin™"' (1+);2 ), x| <1

Property-VIII

. . 1 1 1
s | 2 o =il
1) sin (2x I-x )=251n x,if x| <— or ——<x<—.
W “ HEr T ET
i) sin™ (2xx/1—x2)=2cos_1x, if L <x<l.
V2
XII - Mathematics 170
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Property-I1X
(i) sin"'x=cos'V1-x*,if 0<x <1, (ii) sin"'x=-cos'V1-x*,if -1<x<0.

(ii) sinlx:tanl[ ],if—l<x<1. (iv) cos'x=sin"'\1-x*,if 0<x <1,

X
NIE.

(v) cos'x=m—sin"VI-x",if —1<x<0. (vi) tanlx:sinl(

X

7oty

,if x>0.

Property-X
(i) 3sin™ x = sin" Bx—4x’), xe [—% ﬂ . (ii) 3cos™ x =cos™ (4x° —3%), xe B 1} .

B
(=" ICT CORNER
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SUMMARY

(1) Equation of the circle in a standard form is (x—#h)* +(y—k)’ =r>.
(1) Centre (h,k) (i1) radius ‘7’

(2) Equation of a circle in general form is x> + y* +2gx+2fy+c =0.

(i) centre (-g,—f)  (ii) radius = /g’ + f* —c
(3) The circle through the intersection of the line /x+ my +n =0 and the circle

X+ Y +2gx4+2f+c=01is X’ +y* +2gx+2fp+c+Alx+my+n)=0,1eR’.
(4) Equation of a circle with (x,,»,) and (x,,y,) as extremities of one of the diameters is

(x—x)(x—x,)+(y-y)y-r,)=0.
(5) Equation of tangent at (x,,») on circle x* + > +2gx+2fy+c=0 is

xx,+yy +8(x+x)+ f(y+y)+c=0
(6) Equation of normal at (x,,»,) oncircle x* +y” +2gx+2fy+c=0 is

v, —xy,+g(y—y)-f(x—x)=0.

Table 1
Tangent and normal

Curve Equation Equation of tangent Equation of normal
Piryt=d (1) cartesian fon2n (1) cartesian form
xx,+yy,=a xy,—yx, =0
Circle . .
(ii) parametric form (i1) parametric form
xcosO+ysinf =a xsin@ —ycos6 =0
y* =4ax @)y =2a(x+x) (1) Xy, +2y=2ay, +xy,
Parabola
(i) yt=x+at’ (i) y+xt=at +2at
2 2 W XX 2 2
Lo @) S+2r=1 @ Yy
a b @ b X M
Ellipse p 0
... XCOS sin
(if) P gy Y g
b cosf sin6
2 2 2 2
XY _ P P Nax by 5 .,
~ b2_1 (1) AR (i) " + - +b
Hyperbola 0 viand
... Xsec an
(i) A W 1 L A L
a b secf tan6
XII - Mathematics 218
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Table 2
Condition for the sine y =mx +c to be a tangent to the Conics

Conic Equation Con:ial:g:nio be Point of contact Equation of tangent
_ ¥+y'=a | =a’(1+m’) [ Fam £EC) ) y =mx 1+ m?
frele \/l+m2 \/l+m2
2
=l c=2 iZ_a —mx+ 2
Parabola m (m2 ? Y m
x_2+y_2=1 ¢t =a'm’ +b’ —a'm b* y=mxtNa’m’ +b’
Ellipse at  b? e @
Xy’ ¢ =a’m’ -b’ —-a’m —b’ y=mx+tNa'm’ —b’
Hyperbola — =1 T
a b c c
Table 3
Parametric forms
Conic Param.etric Parameter Range of Any point on the
equations parameter conic
) x=acos6 ‘0’ or
Circle 0 0<60<2n
y=asinf (acosB,asinf)
X= atz “t’or
Parabola t —00 <t <0 ,
y=2at (at”,2at)
) x=acosf ‘0’ or
Ellipse 0 0<6<2n
y=>bsinf (acos0,bsinB)
x=asecH —1<0<r ‘0’ or
Hyperbola 0 T
y=bhtanf except 6 =i5 (asecO,btan0)

Identifying the conic from the general equation of conic Ax” + Bxy+Cy’ + Dx+ Ey+F =0

The graph of the second degree equation is one of a circle, parabola, an ellipse, a hyperbola, a

point, an empty set, a single line or a pair of lines. When,

(1) A=C=1,B=0,D=-2h, E=-2k, F=h +k*—7r*

(x—h)* +(y—k)* =r*, which is a circle.

‘ ‘ Chapter 5 Analytical Geometry.indd 219
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(2) B=0 andeither 4 or C =0, the general equation yields a parabola under study, at this level.
(3) A= C and 4 and C are of the same sign the general equation yields an ellipse.

(4) A=C and A4 and C are of opposite signs the general equation yields a hyperbola

(5) A=C and B=D =E = F =0, the general equation yields a pointx’ + y* =0.

(6) A=C=F and B=D =E =0, the general equation yields an empty set x> +y° +1=0, as

there is no real solution.

(7) A=0 or C=0 and others are zeros, the general equation yield coordinate axes.

(8) A =-C and rests are zero, the general equation yields a pair of lines x* — y*> =0.

T (R

ICT CORNER
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SUMMARY

. For a given set of three vectors a,band ¢, the scalar (ax b )-C is called a scalar triple product

- =

of a,b,c.

. The volume of the parallelepiped formed by using the three vectorsd,b, and ¢ as

co-terminus edges is given by |(5 xb )-¢ | .

The scalar triple product of three non-zero vectors is zero if and only if the three vectors are coplanar.

4. Three vectors d,b,¢ are coplanar, if, and only if there exist scalars 7,5,# € R such that atleast

10.

I1.

12.

13.

14.
15.
16.

17.

‘ ‘ Chapter 6 Vector Algebra.indd 279 @

one of them is non-zero and 7d—+sb 4+ =0.

- —

. If a,b,c and p,&,; are any two systems of three vectors, and if ; = xlc; + yIB +ZIE,

XN g
q=x,a+y,b+z,c,and, r = x;a+y,b+z,c, then [p,q,r]z X, ¥V, Z, [a,b,c].

X3 V3 4
For a given set of three vectors a,b ,c,the vector ax (l; X ¢) is called vector triple product .

For any three vectors @, b, ¢ we have ax (b x&)=(a-¢)b—(a-b)c .

. Parametric form of the vector equation of a straight line that passes through a given point

with position vector a and parallel to a given vector b is ¥ =a+tb, wheret€ R.

Cartesian equations of a straight line that passes through the point (x,, ,,z, ) and parallel to a

4 _ YN _z72%

bl b2 b3

e . x
vector with direction ratios b,,b,,b, are

0 VTN 275 g of the form (x, +tb,, y, +1b,, z, +1b;) ,t€ R.
b b, b,

Parametric form of vector equation of a straight line that passes through two given points

Any point on the line al

with position vectors a and bis F=a +t(l;—c7) ,te R.

Cartesian equations of a line that passes through two given points (x,,y,,z )and (x,,,,2,)
X=X _ V=N _2-%

TRk T Zy T4

If 6 is the acute angle between two straight lines F=d+sband F=C+1d, then

are

(lB-d
0=cos | ==t
glid
Two lines are said to be coplanar if they lie in the same plane.
Two lines in space are called skew lines if they are not parallel and do not intersect

The shortest distance between the two skew lines is the length of the line segment perpendicular
to both the skew lines.

The shortest distance between the two skew lines 7 = & +sb and 7 = ¢ +d is
(6-a)-(bxd)

5= Y
|b><d|

, where |bxd |=0.
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18. Two straight lines 7 = d+sb and 7 = & +1td intersect each other if (¢ —a)- (Z;XJ) =0
) ) (e-a)xb
19. The shortest distance between the two parallel lines ¥ =a+sband ¥ =c +tbis d = |E| )
where \E |=0
20. If two lines > =2 =N 2754 g X170 Y7 275 intersect, then
bl b2 b3 dl d2 d3
Sy T T 2T
b, b, b, |=0
dl d2 d3
21. A straight line which is perpendicular to a plane is called a normal to the plane.
22. The equation of the plane at a distance p from the origin and perpendicular to the unit normal
vector d is 7-d = p ( normal form)
23. Cartesian equation of the plane in normal form is Ix+my +nz = p
24. Vector form of the equation of a plane passing through a point with position vector @ and
perpendicular to 7 is (F—a)-7n=0.
25. Cartesian equation of a plane normal to a vector with direction ratios a,b,c and passing through
a given point (x,,,,z)is a(x—x,)+b(y—y)+c(z-z)=0.
26. Intercept form of the equation of the plane 7 -7 =g having intercepts a,b,con thex,y,z
: . Xy z
@ axes respectively is —+=—+—=1.
a c
27. Parametric form of vector equation of the plane passing through three given non-collinear
points is 7 = d+s(b—a)+t(¢—a)
28. Cartesian equation of the plane passing through three non-collinear points is
X=X Y=y z—Z
=X Y=y z,-z|=0.
Xy=X% V3= 2374
29. A straight will lie on a plane if every point on the line, lie in the plane and the normal to the
plane is perpendicular to the line.
30. The two given non-parallel lines 7 = a + sband 7 =¢ +1d are coplanar if (¢ —a)- (5 xd ) =0.
31. Two lines >t =X "N 272 g =0 V70 275 4 coplanar if
b b, by d, d, d
Xo=Xh N~ 274
b1 bz b3 =0
d, d, d,
32. Non-parametric form of vector equation of the plane containing the two coplanar lines 7 = a + sb
and7 = +td is (F—d)-(bxd) = 0 or (F=¢)-(bxd)=0.
— i ﬁ
33. The acute angle & between the two planes 7 -7, = p, and 7-ii, = p, is 8 = cos™" “jnfu
1|2
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34.

35.

36.

37.

38.

39.

40.

41.

42.

S|

S

If 8 istheacuteangle betweentheline 7 = a + th andthe plane 7 -7 = p ,then § = sin”! — | |
g

The perpendicular distance from a point with position vector # to the plane 7 -7 = p is given
7]

The perpendicular distance from a point (x,,y,,z)to the plane ax+by+cz=pis

_|ax, +by, +cz, - p|

o}
Ja? +b2 + ¢

The perpendicular distance from the origin to the plane ax+by+cz+d =0 is given by
9]
Va2 +b* +¢?
The distance between two parallel planes ax+by+cz+d, =0and ax+by+cz+d,=0 is
|d1 —d, |
Na' +b* +c’ .

The vector equation of a plane which passes through the line of intersection of the planes

5:

given by

—

r-n =d, and 7 -7, =d, is given by (¥-n,—d,)+ A(¥-1i,—d,) =0, where L €R is an.
The equation of a plane passing through the line of intersection of the planes a,x + by + ¢,z =d,
and a,x+b,y+c,z=d, is given by

(ax+by+cz—d)+Nax+by+c,z—d,)=0

The position vector of the point of intersection of the line 7 =a+¢b and the plane 7 -7i = p

1S ﬁzﬁ+[%]§,where b-ii#0.
‘n

If v is the position vector of the image of u in the plane 7 -7 = p ,then

+2[p—(ﬁ4n]ﬁ

V=i
nf

- [BY

will
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