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PERMUTATION & COMBINATION

Factorial notation -

The continuous product of first n natural numbers is called
factorial

i,e. |norn!=1.2. 3. (n-1).n
nl=nn-1)!=n(n-1)(n-2)! &soon
or n(n-1)......... (n-r+1)=

Here 0! = 1 and (-n)! = meaningless
okt o of 9

Fundamental pri untlng

(i) XQ there a &iaaons such that
th(? done mdepe de and n ways
respectively, then either (any one) of these two
operations can be done by (m + n) ways.
Addition O OR (or) Option

(ii) Multiplication rule : Let there are two tasks of an
operation and if these two tasks can be performed in m

and n different number of ways respectively, then the
two tasks together can be done in m x n ways.

Multiplication O And (or) Condition
(ii) Bijection Rule : Number of favourable cases
= Total number of cases
- Unfavourable number of cases.

Permutations (Arrangement of objects) -
(i) The number of permutations of n different things taken

n!
- (n-n)!
(i)  The number of permutations of n dissimilar things taken
allatatimeis"p_ = n!
(iii) The number of permutations of n distinct objects taken
r at a time, when repetition of objects is allowed is nr.

ratatimeis"p,

=
ABLES, 608-A, TALWANDI KOTA (RAJ.) Ph. 0744 - 6450883, 2405510

ssssssssss

PAGE # 15

r)l &0“65

s ForuLA-PoCKET 500K ———— JTREN=S

ae-C

(iv) If out of n objects, 'a' are alike of one kind, 'b' are alike
of second kind and 'c' are alike of third kind and the
rest distinct, then the number of ways of permuting

n!

the n objects is alblcl

0 &&ted Permutations -

The number of permutations of n dissimilar things taken
r at a time, when m particular things always occupy
definite places =""p_

(i)  The number of permutations of n different things taken
r at a time, when m particular things are always to be
excluded (included)

=nmp ("mC__ X rl)
Circular Permutations -

When clockwise & anticlockwise orders are treated as
different.

(i)  The number of circular permutations of n different things

n

taken r at a time ——

(i)  The number of circular permutations of n different things

n

taken altogether — = (n - 1)!

When clockwise & anticlockwise orders are treated
as same.

(i)  The number of circular permutations of n different things
2r
(ii)  The number of circular permutations of n different things

taken r at a time

n

P
taken all together —"
9 2n

=%(n—1)!

=
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JtanA 2tanA /2 (||) c952A +. cosZB.+ €c0s2C = —1- 4cosA cosB cosC
(iii) tan2A = 1—tar’ A O tanA = m (iii) sinA + sinB + sinC = 4cosA/2 cosB/2 cosC/2
(iv) cosA + cosB + cosC =1 + 4 sinA/2 sinB/2 sinC/2

(v) sin?A + sin?B + sin?C = 1 - 2sinA sinB cosC

(iv) sin38 = 3sind - 4sin@ = 4sin(60° — 9 ) sin(60° + 9 ) sin@

=sin § (2cos 9 -1)(2cos B + 1) (V|) cos?A + cos2B + cos2C = 1 - 2cosA cosB cosC
(v) c€o0s36 = 4cos’0 - 3cosO w nA + tanB + tanC = tanA tanB tanC
= 4cos(60° - p) cos(60° + @) cos@ ) cotB cotC + cotC cotA + cotA cotB = 1

O
e ‘C (ix) s tanA/2tanB/2 =1

=cos @ (1-2sing)(1+2sing) \
NO‘esa (x) scotAcotB =1
(vi) tan3A = 3tanA - tan” A _‘ 93 (xi) scotA/2 = cotA/2

1-3tan“ A
= tan(60° - @‘ta% 20 O 11.
(vii) sir9(= g

sin[a +(n — }}sm[nq
1+cosA 2 2
(viii) cosA/2 = ,/# = B , B#2nT

Some useful series :
(i) sina + sin(a + B) + sin(a + 2B) + .... + to nterms

sin-

2

(ix) tanA/2 = /1_COSA = 1-cosA A#(2n + 1)t (i) cosa + cos(a + B) + cos(a + 2B) + .... + to nterms
1+cosA sinA '
cos[a +( — 1)B}smnB
9. Maximum and minimum value of the expression : _ B 2nm

acose + bsing - sinP

2
Maximum (greatest) Value = /32 4 p2

- sin2"a
Minimum (Least) value = - /32 4 p? (i) cosa .cos2a . cos22a ....cos(2"ta) = reing ' @ E T
=1,a=2km

10. Conditional trigonometric identities :
If A, B, C are angles of triangle i.e. A+ B + C = m, then
(i) sin2A + sin2B + sin2C = 4sinA sinB sinC
i.,e. s sin2A =41 (sin A)

-1,0=2k+1)m

= =
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Inverse trigonometric ratios of multiple angles

(i) 2sin"ix =sin}(2x \/1-x2 ), if-1<x<1

(i) 2cosix = cos!(2x?-1),if-1 <x<1

2X 2X 1-x°
(i) 2tanx = tan‘l(1 32 ) =sint (1 . Xz) = cos™ (—)

(iv) 3sinix =sin"}(3x - 4x3)
(v) 3cosix = cosi(4x3 - 3x)

(vi) 3tan-'x =tan- 1@)( 3x2 -‘( Om

=
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PROPERTIES & SOLUTION OF TRIANGLE

Properties of triangle :
1. A triangle has three sides and three angles.
In any AABC, we write BC = a, AB = ¢, AC=b

and OBAC = UA, OABC = 0B, OACB = OC

2. In AABC:
i) A+B+C=n
(i a4+ b>c, b+c>a, c+a>hb
(ii) a>0,b>0,c>0

3. Sine formula:

a b C

sinA - sinB - sinC = K(say)
sinA sinB sinC
or a - b - < - k (say)

4. Cosine formula:

b +c? -a°

cos A= ——
2bc

2 2 2

cc+a° -b

cosB= ———
2ac

2 2 2

ac+b° -c

csC= —————
2ab

=
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Position of a point with respect to a straight line :

The line L(x, y,) i = 1, 2 will be of same sign or of opposite
sign according to the point A(x,, Y,) &B (x,, Y,) lie on same
side or on opposite side of L (X, y) respectively.

5. Equation of a line parallel (or perpendicular) to the line
ax +by+c=0is ax+by+c" =0 (orbx-ay+A=0)
6. Equation of st. lines through (x,,y,) making an anglea
withy = mx + cis \e
.
. m + tana (X - x.) tesa
Y7YiT Temtana T O 3
7. length of perpendicular fromv( Qmax + G’% 9
|ax1 +by, +( \,\e\N ge
8. Distance between two parallel linesax + by + ¢, =0,
=1 2i |C1_C2|
9. Condition of concurrency for three straight lines
L=ax+by+c=0,i=1,23is
a8 by ¢
a, b, ¢ _g
a; b; ¢
10. Equation of bisectors of angles between two lines :
axX+by+¢ X +byy +¢c,
Jaiebl TE Jaleb]
11. Family of straight lines :

The general equation of family of straight line will be written
in one parameter

The equation of straight line which passes through point of
intersection of two given lines L, and L, can be taken as
L,+AL =0

=
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Homogeneous equation : If y = m x and y = m,x be the
two equations

represented by ax? + 2hxy + by? =
and mm, = a/b

0,thenm, + m, =-2h/b

General equation of second degree :

hxy + by? + 2gx + 2fy + c =0 represent a pair of

straight line if A =

Q IS o
-~ T T
O —Hh 1\

Ify =mx+ c&y = m,x + c represents two straight lines

-2h
thenm, + m, = B

a

,mm, = B

14. Angle between pair of straight lines :
The angle between the lines represented by
ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 or ax?> + 2hxy + by? =0
_ 2vh?* —ab
is tanb = (a + b)
(i) The two lines given by ax? + 2hxy + by? = 0 are
(a) Parallel and coincident iff h2 —ab =0
(b) Perpendiculariffa+b =0
(i) Thetwo line given by ax? + 2hxy + by? + 2gx + 2fy + ¢
=0 are
(a) Parallel if h2 —ab = 0 & af?> = bg?
(b) Perpendiculariffa+b =0
(c) Coincident iff g2 -—ac =0
13. Combined equation of angle bisector of the angle between
the lines ax? + 2hxy + by? =0 is
x*-y? _ xy
a-b h

=
ABLES, 608-A, TALWANDI KOTA (RAJ.) Ph. 0744 - 6450883, 2405510 PAGE #62

ssssssssss



i t4eles

12. Equation of polar of the point (x,, y,) w.r.t. the ellipse

2 2
X y XXy YY1 .

22 + b2 " 1 is given by 2 + b2 - 0ie T=0.
The pole of the line ¢x + my + n = 0 w.r.t. the ellipse

x? y? - (-a* b°n
a—2+b7=1|s _n "h |

13. Eccentric angles of the extremities of latus ﬁ

aipse 4 Vo - F“(Qavg“ X ﬁg?a

A
14. (i) Ea@v\e\lmalamevaﬂ the' chords of

X
slope in the ellipse — + = 1is

Q

b2
=- ——x
y a’m

(i) Conjugate Diameters : The straight lines y = m.x,
y = myx are conjugate diameters of the ellipse
2 2 2
X y ) b
2 + el 1if mm, = - 2

(iii) Properties of conjugate diameters :
(a) If CP and CQ be two conjugate semi-diameters
ox2 P
of the ellipse —5 + b2 = 1, then
CP2 + CQ%? = a2 + b?
(b) ¥ 6 and ¢ are the eccentric angles of the
extremities of two conjugate diameters, then

6- 9=+ -
¢==3

eCOu

=
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(c) If CP, CQ be two conjugate semi-diameters of

52 2
the ellipse — + —
p a2 b2

of the ellipse, then SP.S'P = CQ?

The tangents at the ends of a pair of conjugate
diameters of an ellipse form a parallelogram.

=1and S, S' be two foci

The area of the parallelogram formed by the tangents at
the ends of conjugate diameters of an ellipse is constant
and is equal to the product of the axis i.e. 4ab.

16. Length of subtangent and subnormal at p(x,, y,) to the

ellipse
S G & (1 - e
—_— — = | -/ =X - X
a b2 S Xl 1 ( € ) 1
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Special form of hyperbola :

If the centre of hyperbola is (h, k) and axes are parallel
to the co-ordinate axes, then its equation is

(x-h?  (y-k)?
2 ~ p b

3. Parametric equations of hyperbola :

The equations x = a sec @ and y = b tan Nabm@ﬁa
as the parametric equatl\oln\sI o‘(y@m A_AIPZ ‘& 93

4. Positio %mt and a n@@g hyperbola :

The point (x,, y,) lies inside, on or outside the hyperbola

X2 y2 )
a’ b?
2
. Xt yi .
according as 2 " b2 1 is +ve, zero or -ve.

The line y = mx + ¢ does not intersect, touches, intersect
the hyperbola

according as ¢ <, =, > a’m? - b2

5. Equations of tangents in different forms :
(a) Point form : The equation of the tangent to the

hyperbola o - Yo = 1
erbola —5 - 5 =
yp 22 b2
L XXy YY1
at (Xll yl) IS a2 - b2 = 1

=
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(b) Parametric form : The equation of tangent to the

hyperbola
x2 y?
S " pz - lat(@asec ¢ btan ¢)is

o<

tan ¢ = 1.

OU\Q sec @ -

\e (c) Slope form : The equations of tangents of slope m

to the hyperbola

— - 5 =1larey =

b2 mx £ \32m2 —p2 and the

co-ordinates of points of contacts are

( a’m b2 ]
+ +
Ja?m? -p2 " Ja?m? -p2 )’

6. Equation of pair of tangents from (x,, y,) to the hyperbola

2 2

Y L
a—z—b7=1|sg|venby551=

7. Equations of normals in different forms :
(a) Point form : The equation of normal to the hyperbola

52 y2 e ) a?x b2y -
— = T at (x,, |s—+7=a+.
22 b2 v Yi X,

(b) Parametric form : The equation of normal at

(a sec 9, b tan @) to the hyperbola

— - 3 =1lisaxcos @ + by cot 8 = a2+ b?

=
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*

The combined equation of the asymptotes of the

X2 y2 ‘ X2 y2
hyperbola a—z— b7=1|s 2 b = 0.

The angle between the asymptotes of

2 2 2

7—;7=1i52tan‘1;,70r25eC‘1e

A hyperbola and its conjugate hyperbol 6&@
same asymptotes. ﬁ
The bisector of the an If? he a mp@%
are the coordm q\‘g
xﬁ@\’ ola ~ 9@ asymptotes =
t| n of asymptote a ion of conjugate

hyperbola = constant.

16. Rectangular or Equilateral Hyperbola :

*

A hyperbola for which a = b is said to be rectangular
hyperbola, its equation is x? - y? = a?

Xy = c? represents a rectangular hyperbola with
asymptotes x = 0, y = 0.

Eccentricity of rectangular hyperbola is /2 and angle
between asymptotes of rectangular hyperbola is 909°.

Parametric equation of the hyperbola xy = c? are

C .
, Where t is a parameter.

X =<ct y = ?

Equation of chord joining t,, t, on xy = c? is

X +ytt =c(t +t)

=
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*

\00

*

Equation of tangent at (x,, y,) to xy

X
=c2is—+L=2.
Xy

quation of tangent at t is x + yt? = 2ct

Equation of normal at (x,, y,) to xy = c* is

XXy =YY, = 2 - y12
Equation of normal at t on xy = c? is
P-yt-ct* + c =0.

(This results shows that four normal can be drawn
from a point to the hyperbola xy = c?)

If a triangle is inscribed in a rectangular hyperbola
then its orthocentre lies on the hyperbola.

Equation of chord of the hyperbola xy = ¢ whose

middle point is given is T = S,

Point of intersection of tangents at t & t, to the

2ctt,  2c j

hyperbola xy = c? is (t1 ittt

=
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Properties : Definition :
(i) x-1<[x]<x Let A and B be two given sets and if each element a O A is
(i) [x+I]=[x]+1 associated with a unique element b OB under a rule f, then
[x +vy]# [x]+[y] this relation (mapping) is called a function.
(i) [x]+[-x] =0,x0Ol Graphically - no vertical line should intersect the graph of
=-1,x01 h nction more than once.
(iv) [x]=1,wherelisanintegerx O[I, I+ 1) &je set A is called domain and set of all f images of the

O-
(V) X125 x0OI[I, o) a\e -C elements of A is called range.
[ 5 i.e., Domain = All possible values of x for which f(x) exists.

(vi) [X]1<I,Xx0O(~00,I+1] e
(vi) [X]I>L, [x]2I+1,x0[1+1, m NO" 3 Range = For all values of x, all possible values of f(x).
(vii) [x] <1, [x] <I-1, xD(ﬂQ) 66 O“ 9

Table : Domain and Range of some standard functions -

4. Fractio t@‘&% % ot 5 - =
f(x) =A rence betweegl‘a its integral part unctions omain ange
= x - [x]. Polynomial function R R
Properties : Identity function x R R
(i) <{x}x0olo,1) Constant function K R (K)
(i) {x+I}=A4x}
{x+vy}rz{x>F+{y?} Reciprocal function 1 R, R,
(i) {x3+{-x}=0, xOI X
=1,x01 x?, |x| (modulus function) R R+O{x}
(iv) [{x}]1=0,{{x}}=4x}{[x]}=0 R R R
5. Signum function: Signum function Ix] R {-1, 0, 1}
X
-1, x0OR~ X +|x| R R*O{x}
. x=0 X -|x] R R O{X}
f(x) = sgn (x) = 1 « OR* [x] (greatest integer function) R 1
! x - {x} R [0, 1]
. | | 0 \/; [01 00) [01 00]
or ) T ox ! X # a* (exponential function) R R*
=0, x=0 log x (logarithmic function) R+ R

= =
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15. Composite function:

sin* x + cos* x

e RN

sin3 x + cos3 x

sin®x + cos* x

sinx
sin5x

tan? x - cot? x
x - [x]

[x]

eV

Function Period

sin X, €os X 21

sec x, cosec X

tan x, cot x m

sin (x/3) 6mn

tan 4x 4 P
cos 21X 1 NO‘@‘
|cos x|

Iff: X . Yandg:Y . Z are two function, then the
composite function of fand g, gof : X . Z will be defined as

gof(x) = g(f(x)), o xOX

\n-g\ﬁeral gof # fog

\e CO *If both f and g are bijective function, then so is gof.
. .

5,0

o

NON PERIODIC FUNCTIONS :

xr X%, X3, 5
cos Xx?

X + sinXx

X COS X

cos /x

=
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2

d’y e
Ity el d7(f (x)) etc......

Nt
(f) Ify =sin(ax + b), theny = a"sin (ax +b +7j

Thus, This process can be continued and we can N1t
obtain derivatives of higher order U\& y = cos (ax + b), then y = a"cos (ax+b+7j

Note : To obtain higher order derivative of parametric O

.
G o perivati .
functions we use chain rule tesa\e . . nt" Derivatives of Some Functions :

£ 03 Oy
0 5 = \ e
P(e\i Pag dn (sinx) = sin(x+”_T‘)

ie. if x = 2t, y = t2

(i) - >
dz_y_i(d_y)_i(t)_ldt_l dx
dx?2 ~ dx ldx) T ax ‘Y T trax Tt
d" « m
(b) Ify = (ax + b)» m 0O I, then (iii) ax" (cos x) = cos >
y,= m(m-1) (m-2) ..... (m-n+1) (ax + b)™n.an
. d"
(c) If mpol, then ) @ ) = e
Yo=m!arandy_, =0
(-1)"n! W) dn (l0g % — (- 1t (1)t 5
(d) If Yy = m, then yn =man dx"

NOTE: If u = g(x) is such that g'(x) = K (constant)

11 n -
D™ (-Dr,

(ax +b)" dn d"

(e) Ify = log (ax + b), then y_ =
then —— f(g(x)) = K”{ f(U)}
dx du” u=g(x)

= =,
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11.

12,

13.

14.

15.

16.

dy
If the normal is parallel to x-axis O (&)

If the normal is perpendicular to x-axis 0O (d)( )= 0.
X1 Y1

If normal is equally inclined from both the axes or cuts

dy
equal intercept then (d_x) =+ 1.

The equation of the normal to _??mf\: wat a
(X, y,) is

e
, \:vx-e\’(d‘y)Q @&Qe

Length of intercept made on axes by the normal :
dy
X - intercept = x, + vy, dx
(X1,¥1)
&)
- intercept =y, + X, | gy
Y P Y1 ! dy (X1,¥1)

Length of perpendicular from origin to normal :

dy
X, + —
' YI(dX)(M Y1)

e

=
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17. Angle of intersection of the two curves:

18.

eSa\ e C>

5t 92

tand = £ (ji)l _(ji)z
ok el

Y .
curve & (dx) of second. If both curves intersect orthogo-

d d
nally then (di) (di) =-1
1 2

Length of tangent, normal, subtangent & subnormal :

dy 2
1 -7
Y +(dx)

Length of tangent = dy
dx

d
where (di) is the slope of first
1

v \2
Length of normal =y 1+(—y)

dx
Length of sub-t t = Y
ength of sub-tangent = dy / dx
Length of sub-normal = yg—z(l

=
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INDEFINITE INTEGRATION

d
If = F(x) = f(x), then [fx)ax = Fo) + ¢

Here I{ }dX is the notation of integration, f(x) is the

integrand, c is any real no. (integrating constant)
(il dixjf(x)dx = f(x)
(iii) If'(x)dx =f(x) + ¢, ¢ D{%( Om
(v) [k flx)dx “@}L\' e 7
{eN¥* 530
(v) j(f(x +g(x))dx = Jf(x)dxtjg(x)dx

2. FUNDAMENTAL FORMULAE :

Function Integration
n+1
[ x"dx + ¢ n #-1
n+1
1 n+1
[ (ax +b)"dx _.(ax+—b) +¢n #-1
a n+1
1
J=dx log|x| + ¢
X
| 1 dx l(Io lax + b|) + ¢
ax+b a g
[e*dx ex + ¢
aX
X
[a*dx log, 2 + c
[ sinx dx -cos X + C

=
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Function Integration
Jcosx dx sin x + ¢
Jseczx dx tan x + ¢
co\zzx dx |- cot x + c
CO *[¥ecx tanx dx |sec x + ¢

| cosecxcot xdx
[tanx dx

Jcotx dx

[secx dx

[cosecx dx

dx

V1-x2

f dx
/az 2
dx

J1+x

2

dx
o2

I dx
Ix|Vx? -1

J' dx
[x|Vx? - a?

—-cosec X + C

-log|cos x| + ¢ =

log|sin x| + ¢ =

log|sec x + ta
log|cosec x -
sintx + ¢ =
.4 X
sin'= + c =
a

tanix +
1 , X
—tan® — + C
a a

sec’x +

1 X
—sec!'— + c
a a

log|sec x| + ¢

-log|cosec x| + c

+c = log tan| = + > |+
nx|c—ogan4 5 |14
X
cot x|+c = log tan5+c
-cos™ix + ¢
X 4
cos™ C
-cot''x + ¢
-1 X

—_ = -1
= acota+c

—-cosec™'x + ¢

-1 X
= —cosec*g + C
a

=
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iy (@ [ef

(x) + f'(x )] dx = exf(x) + ¢

(b) J.emx[mf(x)+f'(x)]dx = e™f(x) + ¢

mx
e™f(x) N
m

C.

©) Jem"[f(x)+f¥()1dx =
\e.C
esSo
(v) [+ f(x)]ax = x f(x) +b NO" _‘ 93

NOTE : Breaklng ) i &gral into IT
Integra t a@t@ er mtegral
as it |s g so we get @ (integral).

(v) '[eaxsinbx dx and '[eaxsin(bx+c)dx

ax
= 2+b2 (a sin bx - b cos bx) + k and

ax

a’ +b?

[a sin (bx + ¢c) - b cos(bx + c)] + k,

(vi) jeax cos bx dx and Jeax cos (bx +c) dx

ax

e .
= ———(acosbx +bsinbx
22 +b2( ) + k

eax
and
a2 + b2

[acos (bx + c) +bsin(bx +c)] + k,.

=
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INTEGRATION OF RATIONAL ALGEBRAIC FUNCTIONS
USING PARTIAL FRACTION :

P(x)
Every Rational fun. may be represented in the form TX),
where P(x), Q(x) are polynomials.
ree of numerator is less than that of denominator,
ional fun. is said to be proper other wise it is

O .mroper. If deg (num.) = deg(deno.) apply division rule

@ r(x r(x

i.e. g(x) = q(x) + IX), for integrating IX)' resolve the

fraction into partial factors. The following table illustrate
the method.

Types of proper

Types of partial

rational functions fractions
pxX +q b A B
(x—a)(x—b)'a’t x-a | x-b
px2 +qx +r A B C
(x-a)(x -b)(x -c)” X—a + X -b + X —C
a, b, c are distinct
PX?+ax+r A B C
(x-af(c-b) 2 F P e T s T ks
pX2 +gx +r A Bx +C
_ 2 where +
(x —a) (x* +bx +c) x-a x®+bx+c

X2 + bx + ¢ can
not be factorised

px3 +qgx% +rx +s

Ax +B Cx+D
(x? +ax+b) (x* +ex +d)’ | X2 rax+b © x?+cx+d
where x? + ax + b,
x? + cx + d can not
be factorised
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(B) '[sinm xcos™ xdx .

(i) if mis odd put cos x =t

(ii) if m is even put sin x =t

(ii) if m & n both odd put sin x or cos x as t
(iv) if m & n both even use the formula of sin?x & cos?x
(v) if m & n rational no. & -

put tan x =t

8. INTEGRATION BY SUCCESSI
FORMULA) : -

Functi

where I = JX”_leaXdX

JX” sinx dx -X" cos X + nx"isin x - n(n - 1) I_|
s an-1
. n-1
Jsm”xdx _sin™"cosx I
n n n-2
n-1 H
n-1
Jcos”xdx cos" xsinx I
n n n-2
n-1
'[tan” x dx (tanx) I,
n-1
n-1
'[cot” x dx - (COtX) -1,
n-1 -
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e .CO

n-2 -
Jsec”xdx sec"“ xtanx N n-2 I
n-1 n-1 "2
n-2 -
C c"x dx _cosec X cotx n-2 I
n-1 n-1 "2

cos"t xsin™! x + (N -1)I;,

'[sinm x cos" x dx
(m+n)

—qj -1 +1 —
sin™!x cos™!x + (m - 1) I

NOTE : These formulae are specifically useful when m & n
are both even nos.

=
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Vectors in terms of position vectors of end points -
VECTORS

AB = OB — OA = Position vector of B - position vector of A

1. Types of vectors : i.e. any vector = p.v. of terminal pt - p.v. of initial pt.

(a) Zero or null vector : A vector whose magnitude is o
zero is called zero or null vector. 5. Multiplication of a vector by a scalar:

vector and m is a scalar, then ma is a vector and

e CO X.‘aigmtudeofma = m|al

a Vector a
|l — Magnitude of a

(b) Unitvector: a=

andlfa—a|+aJ+ak

(c) Equal vector : Two vectors a and p ,-ﬂ §
irection

equal if |a] = |b| and they ha = : 3 ’
) o= I " 6m 6 O—‘ thenma = (ma,)i + (ma,)] + (ma,)k
2. Triangle ?é@ AB_t+ %‘ge 8 6. Distance between two points:
Distance between points A(x,, v,, z,) and B(x,, Y,, Z,)

= Magnitude of AB

= \/(Xz _X1)2 +(Y; _Y1)2 +(z, _21)2

7. Position vector of a dividing point :

(i) If A(a) & B(b) be two distinct pts, the p.v. ¢ of the
point C dividing [AB] in ratio m, : m, is given by

3. Parallelogram law of addition : A + OB = OC

. mb+m,a
3+b =c¢ €T m,+m,
B c y . . 1
(ii)  p.v. of the mid point of [AB] is > [p.v. of A + p.v. of B]
b (i) If point C divides AB in the ratio m, : m, externally,
~_ mb-m,a
D > A then p.v. of Cis ¢ = —m1 “m,

where OC is a diagonal of theaparallelogram OABC

= =
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