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CHAPTER-3
TRIGONOMETRIC FUNCTIONS

I. Law of Sines (or Sine Rule)
The sine rule states that the lengths of the sides of a triangle are proportional to the sines of angles opposite to

a b c
them. i.e. in AABC, = = )
S sin A sinB sinC

Proof : Three cases arise

Case (i) When AABC is acute angled triangle
Leta=BC. b=ACand c =AB
From vertex A. draw AD1BC

In AABD‘% =sinB=AD=csinB ...(1) P B, >
InAACD.Aﬂé =sinC=AD=bsinC .....(i1)

From (i) and (i) we get. ¢ sin B=b sin C

or _b = -c i)
sin B sin C

Similarly. by drawing BELAC, we can prove that

a _ ¢
sin A sin C

From (A) and (B). we see that

a _ b ¢
sin A sinB  sin C A
I
Case (ii) When A ABC is an obtuse angled triangle 1
]
From vertex A. draw ADLBC produced : b
AD :c
In AABD. —— = sin (180°-B) :
AB b
DB a C

AD
or — =sinB = AD=csinB ... (1)
AB

(¥5)



Similarly. in AACD. E =sin C
; AC

orAD=bsinC ... (1)
From (i) and (ii). we get

Cc

. . b
csinB=bsinCor — e
sin B sinC

Similarly. by drawing BELAC. we can show that

a _ ¢
sinA  sinC

a b ¢
sinA  sinB  sinC

Hence.

Case (i)  When AABC is a right angled triangle
In AABC. right angled at B

AB
(1) — =sinC or g:sinC = b= _C
AC b sin C
(ii) B—C:sinA or 2=sinA = b= =
AC b sin A
i) SHB L =1 <3 2=l
2 sin B

From (1). (i) and (ii1). we get

a ¢ b

sin A sinc sinB

a _ b _ ¢
sinA sinB sinC

=4

.. From all the three cases. we see that

a _ b _ ¢
simA sinB  sinC

a _ b _ ¢ _
smnA sinB sinC

Note : (i}

=a=ksmA.b=ksinB.c=ksinC



sinA _sinB _sinC

(1i) =
a

b o A (say)

= sinA= a\,sin B=Dbi.sinC=ch

These can be used in solving problems

Example 1 :

Solution :

Example 2 :

Solution :

Example 3 :

Solution :

In AABC.ifa=2.b=3and sin A= —. find £B.

| o

We know that -a = _b = ‘c
sinA  smB sinC

Herea=2.b=3andsinA=

(S5 5]

-

= ,J = sinB=1 = B=
sin B

T or 90°
2

|t o

the ratio of 1:¥3:2.

Let the angles be 0. 26 and 36

As O+20 +36 =180°=0=30°
.. The angles are 30°, 60°, 90°

Let the corresponding sides be a. b, ¢

a b c o a _ b c

% = = or
sinA  sinB  sinC sin 30°  sin 60°  sin 90°

a b
or — = — = — =k (say)

G (say

2 2
:>abc=%:\§kl\01l\/;2

In any triangle. prove that

¥-cF sin (A-C)
b? sin (A+C)

(1) (ii) b cos B + ¢ cos C =a cos (B-C)

(i) LHS = a2t k3sin*A - k3sin*C
b? k*sin’B

[by sine formula]

wn



Example 4 :

Solution ;

Example 5 :

Solution :

_sin*A -sin® C _ sin (A+C) .sin (A - C)
sin B sin? [ 180" - (A+C) |

_ sin (A+C) .sin (A-C) _ sin (A-C) _

= > - RHS
sin (A+C) . sin (A+C)  sin (A+C)

(i) LHS =bcos B+ ccos C

=k [sin B cos B + sin C cos C]
k . :
== [sin2 B +sin 2 C|

[2 sin (B+C) cos (B-C)]

o | 7

=k [sin (180°-A) cos (B-C)]

=k sin A cos (B-C)

= a cos (B-C) = RHS
Prove that
a(sinB-sinC)+b(sinC-SnA)+c(sinA-sinB)=10

a b &
We know that = = =K (sav
- sinA sinB sinC (say)

=a=ksinA, b=ksinB, c=ksinC

oo LHS =k sin A (sin B - sin C) + k sin B (sin C -sin A) + k sin C (sin A - sin B)

=k [sinMB-sin Asin C +sin Bsiii C-sin B-sin A +sin Csii A -sin Csifi B]
=k .0=0=RHS

In any AABC. prove that

a* + b? _ 1 +cos (A-B) cos C
i i 1+cos(A-C) cos B

We know that in AABC.a=ksinA b=ksinB.c=ksinC

X (sin* A +sin? B) _l-cos? A+sin*B_ 1-(cos®A - sin®B)

.. LHS = - = = - = -
K (sin?A+sin*C) 1 -cos? A +sin®C 1 - (cos*A - sin® C)

_ 1-cos(A-B) cos (A+B) cos?A -sin? B

1 - cos (A-C) cos (A+C)

=i ,{’+msZA-,{+cosZB
7 |

1

6 Fi

[,1 cos (A+B) cos (A-B)]



I +cos (A-B) cos C _

= ————————— =RHS
1 +cos (A-C) cos C
EXERCISE 1
l. InAABC.ifa=18.b=24and c=30and AC = 90°. find sin A, sin B and sin C.
2 In any A ABC. prove that
(A-B)
ath _ cos 5
I} .
sin —
2
R b*-¢* _ sin(B-C)
2 a? sin (B+C)
4. If a cos A= b cos B. then the triangle is either isosceles or right angled.
(A-B)
a-b _ tan ==
5. atc (A+B)
tan
2
: (B -C ) b-c A
6. sin | —— [ = cos —
2 a 2
| +cos(A-B)cos C _ a*+b*
7 Il +cos(A-C)cos B a?-¢?
A B C
8 (b-c)cot — +(c-a)cot— +(a-b)cot — =0
2 2 2
B-C . A
0 a cos( ) =(b+c¢)sin —
2 2
B
tan — +tan —
c _ 2
10. . B
4 tan — - tan _



A
11. a(cosC-cosB)=2(b-c¢) cosz?

12. asinA-Dbsin B=c¢sin(A-B)
II. Cosine Rule

In any triangle ABC. we have

: . b*+c?-a?
(1) a*=b*+c*-2bccos Aorcos A= ————
2bc
s 5 s a?+¢?-b?
(1) b*=a*+c*-2accos BorcosB= ————
2ac
i o a*+b*-¢?
(1) ¢=a*+b*-2abcosCorcos C = ——
2ab
Proof : Three cases arise :
Case I : When the AABC is an acute angled triangle.

From vertex A, draw ADLBC

InAABD.cosB=@ = BD=ccosB
C

InAACD‘cosC:% = CD=bcosC

Also. AC? = CD? + AD?
= AD* + (BC - BDY?
= BC? + (AD? + BD?) - 2BC.BD
AC?= BC? + AB? - 2BC.BD

or.b*=a*+c¢*-2accos B

a’+c?-b?
or,cos B=
2 ac
Case I :  When AABC is an obtuse angled triangle,

From vertex A, draw ADLCB produced

In AABD,
B cos (180" -B)=-cos B
c

= BD=-ccos B
Also. AC? = AD* + CD?



Case 111 :

Let us now
Example 6:

Solution :

Example 7 : If in any A ABC. T =

=AD? + (BC + BD)?
=AD?+ BD? + BC>+ 2BC.BD
AC*=AB?*+ BC*+ 2BC.BD
or b*=¢*+a*+ 2a (-c cos B)

c243a2-b?

2ac

orcos B=

When AABC is a right triangle.

b*=c¢?+a?
i1
ASB:7 = cosB=0
. b*=c*+a*-2accos B [+ cosB=0]
¢t+a*-b?
= cosB= ———
2ac

Thus. in all the three cases cos B =
2ac

By following the same procedure. we can prove that

b2+ c2-a2 a2+ b2-¢2
cosA= ———andcosC= ——
2bc 2ab

take some examples :

In a AABC, prove that a (b cos C - ¢ cos B) =b? - ¢*
LHS :a(bcos C -c cos B)

a’+b - ¢’ a’ +c’-b
= ab -ac
2ab 2ac

[ﬁy+b2-cz—ﬂz/—cz+b2j|

1
2
% [2b” -2¢7] =b* -¢* =RHS

b+e c¢ta atb 0sA cosB

~ cosC

c
= —— . then prove that =
15 2 7

13

9

11



b+c cta atbh _

Solution : ?— 3 = T

k

=b+c= 12k, cta= 13k a+b= 15k
(b+c) + (c+a) + (a+b) = 40k
= atb+c =20k

= a=8k b=7k .c=35k

bi+c’-a’  40kT+25K7-64K7

Cos A= ~ —
2be 70k* 7
a'+c’-b’ 6dkT+25kT-49k 1
CosB= = = = -
2ac 80k~ 2
a+b’-¢’  64kT+49k7-25kT 88 11
CosC= = = = e— ie—
2ab 112k* 112 14
I 1 1
: : == =1 ==2:7:11
CosA:CosB:CosC '3

) CosA _ CosB _ CosC
T2 7 11

c-bcosA  cosB

E les 8:1 5 e that ———— =
xamples na A ABC . prove tha — o

c-b cosA

Solution : LHS=—"+
olution —

(b:+c:-a:)
c-b R B E o2 alp?
= (b:+cj-a:) T e | pralel

b-c
2bc

cosp ZAb (@) b [m}

RHS = cosC A Ac (a:er:-c:) - a’+b ¢’

=LHS
Example 9 : Ina A ABC. ifa=18. b= 24 and ¢ = 30, find cosA. cosB and cosC

Solution : Herc a = 18. b=24 and ¢ = 30

10



b*+c’-a® _ 576+900-324

cos A= =
2be 1440
52 _ 4
Tol440 5
a’+c’-b°  324+900+576 648 3
cos B= = _ = =—
2ac 1080 1080 5
a*+ci-b?  324+576-900
cosC= = =0
2ac 864
4 3
wcosA=—.cosB= — . cosC=0
2 J

Example 10 : In any A ABC . prove that

2 (bccosA +cacos B+abcos C)=a’+ b + ¢’

(b“+c“-a“ ) al+e?oh? al+ bl
+ca +a
2ac 2ab

Solution : LHS = 2{*’“ .

=4+ F -
=a° + b+ ¢ = RHS

Example 11 : In anv AABC . prove that

: :C: .sin 2A + e _qa: .sin 2B+ 4 _,b: sin2C =0
a a2 LI
S bl+ct-a’ c-a’ a’+clb? at -b? a’4bi-c
LHS = —=—.2 (ka) |:’_?bc]+ 03 .2 (kb) [ oo }+ = 2 (ke) [Zab}
_ ﬁ[(b:—cj)(b: +C:)_a:(b:_cz]+(cz _a:)(cz +a:)_b: (c:-a3)+(a3 Jrb:)(a:_b:)_cz (a:_b:)]

K[ i a3+ e+ 6 |- 0 = RHS

abc

cosA cosB cosC  a’+b +c”
=+ + =
b ¢ 2abc

Example 12. In any AABC, prove that

11



cosA  cosB  cosC
+ +

Solution : LHS =
b c

b>+c?-a? a’+c?-b? al+bi-c?
= + +
2abc 2abc 2abc

o+t e | - S g

EXERCISE 2

1. Ina AABC . if a=3. b=5 and ¢=7. find cosA. cosB and cosC.

2. If the sides of a AABC are a=4. b=6 and c=8. show that 6 cosC = 4+3 cosB
5 5 , A

3, In any AABC, prove thata™ =(b+c)” -4bc cos” =

4, Ina AABC.if /B=60", prove that (a+b+c) (a-b+c) = 3ac

W

In any AABC . prove that
(bz-cj) cot A+ (cz -az) cot B+ (a: -bz) cotC=0

sinA
2sinB

6. Ina AABC ifcosC = . prove that the triangle is isosceles.

1. In any AABC . prove that

(a—b): cos’ %-&-(a-f—b): sin’

, C B}
8. In any triangle ABC, prove that 2 bco ?"' ¢ cos” 57 atbte

9. In any AABC . prove that
(c:+ bz-a:) tanA = (a:+ ¢t - b:) tanB = (a:+ b* - c:) tanC

10. In any AABC . if ZC =60°, prove that

12



—_ et — =
atc btc atbtc

ANSWERS:

EXERCISE : 1

. 3/ 4
1. sinA= */s5 smB:;.smC:]

EXERCISE : 2

4

13 11 -1
Ans.l. cosA= I4'COSB_ ]4.(:05(‘— 5



CHAPTER-5
COMPLEX NUMBERSAND QUADRATIC EQUATIONS.

I. SQUARE - ROOT OF A COMPLEX NUMBER

We know that every negative real number has exactly two square - roots. For example:-
J2=242i, Jo= 2461 etc
Let us now try to find the square - root of a complex number suppose. we have to find /3 +bi

Let=\Ja+bi =x+yvi.
Squaring we get
atbi = (x*-v7) + 2ixy

Equating real and imaginary parts, we get
(i) x-*=a and (ii) 2xv=b = xyv= %
Now (x:+y:): _ ((x:-y:): + 2)()’)2]:21: + b:

= (ii) Xy = a4+ b2 [Positive sign as LHS is always positive
From (i) and (ii1). we can find x and v [using (ii}]
Let us consider some examples

Examplel : find the square - root of 3+4i

Solution : Let \/3+_41 = x+vi
-, (x+vi)? =3+ or x>-v=3 and 2xv = 4 (1)
Now, (x*+y7)" = (x7-v7)? + (2xy)? = 37+42 =25
L X=S (ii)
G H(CV) =8 = x=+2and v = 1=v=+1
As xyis positive = whenx=2.v=1and whenx=-2. y=-1
= The two square roots of 3 + 41 are
2+iand -2-1

Example 2: Find the square - root of -15 + 8i

Solution :  Let J—15+8 =xtvi ___ ()
Squaring (i). we get -15+8i = (x*=v7) + 2xvi
Equating real and imaginary parts. we get

14



x*-y?=-15and 2xy =8

Now (x*7)7 = (=7 + (2xy)° = (-15)* + (8)°
=225+64 =289 = (+ 17)
- x>ty =17 (Rejecting negative sign)

We have found x*- y* = -15

L2x=2=x=+1

and 2y* =32 = y=+4
As x.v is positive = x+vi has values

I+4iand - 1-4i:

Example 3:

Find \/5-121

Solution: Let m =x+uvi
= 3-121=(x7-v) + 2xvi
Equating real and imaginary parts, we get
() x*»*=35and (i) 2xyv=-12
Now (x* %) = (x*v7) + (2xy)° = 5°+12° = 169
SXAHVE=13 0 (i)
From (i). (ii) and (iii), we get
2x*'=18 = x=+3
andy=+2
As xy is negative = whenx =3, y=-2
and when x =-3. v =2
The required square - roots are 3-2 i and -3 + 2i

or + (3- 2i)

EXERCISE 1
Find the square - roots of following complex numbers
(i -15-8i
(i) -3-4i

(i) 2-243 i



(iv) 8+6i
(V) T7-24i

Examples4: Solve the following quadratic equation:

Lt 151 x-1=0
Solution : 2+ (f151x-1=0

Here b® - 4ac = (Jl_"w i): +4, 21
=-15+81i
_ VIS -15+8i
4

Let \/-15+8i = a+tbi

= a-b*=-15 ____(p)and2ab=8 __ __ (i)

(a*tb*)*= (a*-b*)* + (2ab)’ = (-13)* + (8)° = 289
=ath’ =17 __(m)
val=1l=a=xl.b==+4
Whena=1.b=4

Whena=-1, b=-4

atib=1l+4ior-1-h

—J15 1 = (1+4i)
4

Rt (4—\/E)i - (JG+4)i
4 4 o 4

X =

Example 5 : Solve the quadratic equation
X -x+(l+)=0
Solution: Herea=1.b=-1.c= 1+
Discriminant = b* - 4ac = (-1)° - 4 (1+1)
=1-4-4i
= (1) + (21 - 2.(1) (21}
=(2i- 1)y

16



EXERCISE 2
Solve the following quadratic equations:
(i) ix*-x+121=0

(i) x*-(3v2-20x-42i=0

i) x*-(V2+ix++2i=0

(iv) 257 -(3+7i)x+(9i-3)=0

) x*-(Gy2-20x+642i=0
ANSWERS:
EXERCISE 1:

(i £(1-40)

(i) £(1-21)

(i) +(3-i)

(v) £(3+1)

(v) L£(4-3i)

EXERCISE 2
() -4i3i
342 -2i 4-2i
(i x| 1l
(i) 2.
e
(iv) = = l , 3i
v) 342,2i



CHAPTER -9
SEQUENCES AND SERIES

Sum to infinity of a G.P.

Let us consider the GP.

w1
I
—
—
1
—
[o%)
N s
>
| S|
I
|

1040

55 n
Let us study the behaviour of ( % ) as n becomes larger and larger.

n 1 5 10 20
3 . 5 10 20
I 2 N Y N X
=06 =0.07776. =0.006047 0.00003656

n
We observe that as n becomes larger and larger. (g] becomes closer and closer to zero.

n
In other words. we can say that as n —> ©°, (g] —0

Thus. from (1) we find that the sum to infinitelv many terms (Sm ) of the above geometric progression is

givenby S, =

| Ln

Now. for a geometric progression a. ar. ar’, __ _ _if | < 1, then



Example 2 : Find the sum to infinity of the GP
10.-9.8.1.-7.29.

Solution: Herea=10.r=-0.9

Since || < 1
5 =2
—r
10 _ 10 _
1-(-09) 1
=5.263



Example 3 : Find the sum to infinity of the series

11 1 11 1
ottt =t e

308 3 5 3 5

Solution: We here
1 1 1 1 1 1 1 1 1 1 1 1
—t Sttt t =t Sttt e
3 5 3 3 3 5 3 3 3 5° 5 5
% 1
2 2
/3 + 5 = l X 2+L X "_5
= - 1 - 1 3 8 25 24
3’ 5
3 1 10
= e
8 24 24 12
Example 4 : Prove that 3}"2' ) 35 ) 34!‘1\: _____ =3

Solution :  We have 3-]‘5 ) 3-]‘3 ) 3}’3

I1.

(V8]

b | —
i
=
o | —

1
1- L7

1
3 =3 =3
Recurring decimal numbers as geometric series.

The sum to infinity of a geometric progression. with |r| < 1. can be applied in the infinite recurring
non:terminating decimal expansion of some real numbers. Let us take the simple case of

03=03333
We can write 03333 =03+0.03+0.003+ ()

The RHS of (1). is the sum of infinite GP witha=0.3 and r = 0.1 (Jr] <1).

03 03 1
T 1-01 09 3
_ | . . . _
Thus. 9 3 = 5 or we can say that the rational number = . when expressed as a decimal will have g 3
3 3

as its expansion.,

20



Example 5 : Find a rational number. which when expressed as a decimal. will have ( 68 as its expansion.
Solution : We write
0.68 =0.68888-- - -

= 0.6 +[0.08 + 0.008 + 0.0008 + !

008 _ ., 008
1-0.1 0.9

Hence. the required rational number is 15
Example 6: The first term of a G.P. is 2 and sum to infinity in 6. Find the common ratio.

Solution: Here a=2 §_ =6

.'.()ZI%OH-rZ%Z%

Exercise 1.

Find the sum to infinity in each of the following geometric progressions:

20 80
. 8 =
7 49 ———
0 6.12.024,
-1 1 1 1
3 L —s i
3 3 3 3 -
., 3358
’ 47167 64—~
) 33 3
d T T s LI
4 16 64
6. 0.3.0.18,0.108,



7. (JE 1),1,(\/5-1),(\/5-1)',7”
: . 4 s e o B0 o
8 The common ratio of a GP is A and the sum to infinity is rE Find the first term.
2 Find an infinite GP whose first term is 1 and each term is the sum of all the terms which follow it.
10. The sum of first two terms of an infinite GP is 5 and each term is three times the sum of the succeeding
terms. Find the GP.
11. Find the rational number having the following decimal expansions:
@ 015 (i) 0712 (i) 352 (iv) 0231 v 0336
12 Letx=I+ata®+ __  and v = 1+b+tb* . where |a] <l and |b| < I. Prove that
; Xy
l+ab+a’b’™+ = x+y-l-
13: If the sum of an infinite geometric series is 15 and the sum of the squares of three terms is 43. Find the
series.
14. The sum of an infinite GP. is 537 and the sum of their cubes is 9747, find the GP.
_ 1 1 I
15, Prove that 61 68 ___=0
ANSWERS:

EXERCISE : 1

10.

= i , 3 3
3 275 3 3 4, -l 35
. 4+32 11
0.75 7. 5 8 16 9 1. 2,3,
Loy gl 712 317 231 353
iy M 9 (i 509 ) 5™ V) Go5 O 5o
3
s+ 0,20, 14. 19, i Er -
3 9 3 9



CHAPTER - 10
STRAIGHT LINE

I. SHIFTING OF ORIGIN

The position of origin and the dircction of axes plays a major role in describing a curve in terms of
equations. An equation corresponding to a set of points with reference to a system of coordinate axes
may be simplified by taking the set of points in some other suitable coordinate system. One such transfor-
mation is when origin is shifted to a new point and new axes are transformed parallel to the original axes.

To see how the coordinates of a point of the
plane changed under shifting of origin (or trans-

; Y b
lation of axes). i +
Let O be the origin and P (x.v) be a point re- N P (X Y)
ferred to the axes OX and OY. ---—--—"—-—--—-—':
Let O'X' and O'Y" be the new axes parallel :
to OX and OY respectively. where O 1s the new 1 L
origin olhe " : > X
LetOL=hand O'L=k :
Let the coordinates of P referred to new axes & L M. X
be (X.Y)then OM'=Xand p'M' =Y. OM
=xand PM =v

. Xx=0M=O0L-+LM =h+OM = h+X
v =PM =MM4PM'=K+PM'=k + Y

Thus, x = X + h. y = Y+k give the relation between the old and new coordinates.

Thus. if the equation of the set of points P with respect to OX and OY be f (x. v) = 0. the equation to the
same set of points when origin is shifted to O becomes f (X+h. Y+k) = 0. where X. Y are coordinates
with reference to new axes O X and O°Y".

If. therefore, the origin is shifted at a point (h.k). we should substitude X + h and Y + k for x and v
respectively.

The transformation formula from new axes to old axes is X = x-h, ¥ = v-k. The coordinates of old origin,
referred to new axes are (-h, -k).

Examplel: Find the new coordinates of the point (3.-3) if origin is shifted to the point (2.3) by a translation of
axes.

Solution : Coordmates of new origin are (h.k) = (2.3) and the original coordinates of point are (3.-5) = (x.v)
-, new coordinates (X. Y) are given by
x=X+hyv=Y+kie3=X+2.-5=Y+

. X=32=1Y=-53=-8

L3}

58]
(V5]



Hence. the coordinates of the point (3.-3) in new svstem are (1. -8)

Example 2: Find what the equation x* + xv - 3v* - v + 2 = 0 becomes when the origin is shifted to the point

(L.1)?
Solution : Let the coordinates of a point P changes from (x.v) to (X.Y) when origin is shifted to (1.1)

X=X+l v=Y+I]

Substiluting in the given equation. we get
X+ + (XD (Y+D) 3+ -(v+ ) +2=0

=S +H2x+H I +FXY+X+Y+H -3 +2v+ D) -(Y+ D+2=0

= X2-3Y+ XY +3X-6Y -1=0

.*. Equation in new system is X*-3Y* + XY +3X -6Y =0

Example 3: Find the point to which the origin should be shifted after shifting of origin so that the equation
x* - 12x + 4 = 0 will have no first degree term.

Solution :  Let origin be shifted to (h, k) and P (x. v) becomes
P (X + h. Y+k). Substituting in the given equation we get
(X+h)*-12 (X+h)+4 =0
= X°+2hX + 1 - 12X~ 12h+ 4=0
Since there is no first degree term : 2h - 12 =0
orh= 6
Hence origin should be shitted to (6.k) for any real value k.

Example 4: Verify that the area of the triangle with vertices (4.6). (7.10) and (1.-2) remains invariant under the
translation of axes when origin is shifted to the point (-2. 1)

Solution :  Let P (4. 6). Q (7.10) and R (-1.2) be the given points

1
- Area of A PQR = 3 [4 (10-2) + 7(2-6) -1 (6-10)]

1| —

[32-28 + 4] =4 sq.U.

Now shifting (x.y) to (X-2. Y+1)

New coordinates are X = x+2.Y = v-1



. P(4,6) = (6,5)
Q(7,10) = (9,9)
R(-1,2) - (1, 1)

1
- Areaof A = 5 [6 (9-1) + 9 (1-3) + 1 (5-9)]

[48 - 36 -4] = 4 sq. units

| —

Hence the area remains invarient.
Exercise 1.
il Find the new coordinates of the points in each of the following. if the origin is shifted to the point

(1.2) by translation of axes:

i 4 (i)  (4.3)
(i) (9. 4) iv)  (3.2)
vy (7.-1) (vi) (2.5
2. Find what the following equations become when origin is shifted to the point (2.3)
() xX+2xy-v+yv+3=0 (i) 3xyv-x*-v+x=0
(i) 4xy+2x-3y+2=0 (iv) XAV -3x+dy=0
3. If the origin is shifted to the point (1.-2). what do the following equations become?
(1) 2xX+y -4x+4y=0 (i) V-dx+4y+8=0
4. At what point the origin be shifted. if the coordinates of a point (4.5) becomes (-3.9) ?
5. Prove that the area of a triangle is invariant under the translation of the axes.
ANSWERS:

L. i (3.2 (ii) (3.3 Gi) (8.2 (Gv) QD (W) (6.-3) (vi)  (L3)
2, () -y +2xy+10x-y-5=0

(i) Bxy-xX’+6x+5y+13=0

(i) dxy+ldx+5v+21=0

(iv) X+y+x+10y+19=0

d
—
—

257 +yv: =6, (1) vi=dx

(8]
n
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CHAPTER-13
LIMITAND DERIVATIVES

SOME IMPORTANT LIMITS

. |
flim —
x—)(ix

1 1
We can easily observe that as x — 0 from the left hand side. e zets smaller and smaller i.e. o

1

and as x — o from right hand side. — gets greater and greater ie. — — + oo
X

L
X

1
So. as x approaches to 0. either from left hand side or from right hand side, % hever approaches to a

finite number.

g fim L i .
Hence, we say that /1M — and - — both do not exist i.e. ‘1M — does not exist.
- x= 0 x x=0 X ¥ 00X
. 1
fim —
X=e= X

When x takes positive values only and successive values of x increase and become greater than any pre
- assigned positive real number, however large it may be. then we say that X tends to infinity. i.e. X — oo

1
Clearly, as x —> o=, ;% 0.

; 1
Thus we say that f1m — = 0
X — o X

1
Let x > | then ;< 1

.. Using Binomial Theorem. we have

(HLJN :1+xl+x(x_ l)(l]: +x(x'l)(x'2)(l]3+

X X 21 X 31




1+1+ X+
21

2 [-00-3),

2 3 .
When X — co_each one of —, —, — _etc will tend to zero
X X X
; 1Y 1 11
Slim |1+ =]=1+ —+ —+ — + =e
Ko X o2 3t ==

. i
Thus. - {1m (1 + _] =e
e <

4. fim (1 + x)l’

x=—=0

1
Taking < =vy,wehave,asx =0,y — o0

1 bl
.'.!_:im(l+x)§ = fim [1 + iJ —e

x— 0 V—3es y

I
Hence /im (1+x)* =e

=0

log (1 +x)

5 im
x—=0 X
| 1+ I
fim gl e iy log(1 +x) =/im log (1 + x)=
x—= 0 X x=0x x—= 0
=loge=1 {log (1 +x) means log, (1 + x)}
X
6. im g
x—=0 X

Takinge*- 1 =y, wehave,as x — 0,y = 0

ande*=1+yv = x=log (1+y)

27



-1 1 1
im ¢ = {im Y = {im =_=]
x—0 X vy 0 lOg (] +y) gty log ([+y) 1
y

Loe -1
Hence /1m =1

x—= 1 x
fim = ,a>0
x—= 0 X

Taking a*- | =yv.wehave.as x — 0,y = Oanda*=1+y = xloga=log(1l+v)

log a

im =fim —=—= (im ——=———=1pca
x>0 X y— 0 10g(1+y) yo 0 log(l+y) s
¥
Looat -1
Hence, (1m =loga
x—= 0 x
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