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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 ¢
them. i.e. in AABC, = = )
IR 1B 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

[nAABD.% =sinB=AD=csinB ...(1) e B i s >
InAACD.% = sinC=AD=bsinC ....(»1)

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

or _b = _C sk
sin B sin C

Similarly. by drawing BELAC. we can prove that

a _ ¢
sin A sin C

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

a _ b _ ¢
sin A sinB  sinC A
I
Case (ii) When A ABC is an obtuse angled triangle 1
|
From vertex A, draw AD1BC produced : .
i
AD ;
In AABD. — = sin (180°-B) |
AB
h_
DB a C

or @ =sinB = AD=csnB ... ()
AB

(¥5)
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Similarly. in AACD. il sin C

AC
orAD=bsinC ... (ii)
From (i) and (i1). we get

Cc

smB sinC

csinB=DbsinCor
Similarly. by drawing BELAC. we can show that

a C

sinA  sinC

a b ¢
sinA  sinB  sinC

Hence.

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

(1) E:siu(‘ or —c—zsinC:ﬂb= _C B 4 C
AC b sin C

a
sin A

i 2E i o D e
AC b

(i), B =T =% — 2 0
2 sin B

From (1). (i1) and (iii). we get

a ¢ b

sin A sinc  sinB

sinA sinB sinC

.. From all the three cases. we see that

a _ b _ ¢
sinA  sinB  sinC

a b c

Note : (i}

=a=ksmA.b=ksnB.c=ksinC
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sinA _smnB _sinC

(i) b c

= A (say)
= sinA= a\, sin B=DbA, sinC =ch
These can be used in solving problems

2
Example 1 : InAABC.ifa=2.b=3andsin A= —. find £B.

o

b (v

Solution :  We know that — ==y = =
sinA sinB  sinC

TR RS}

Herea=2.b=3and sinA=

93

~
2

sin B

= sinB=1 = B:gor%"

|t o

Example 2 : Inany triangle ABC. if the angles are in the ratio of 1:2:3, prove that the corresponding sides are in
the ratio of 1:¥3:2.

Solution :  Let the angles be 6, 26 and 30
As B+20 +36 =180°=60=30°
.. The angles are 30°, 60°. 90°

Let the corresponding sides be a. b. ¢

a b C a b g

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

a b
of — = —= = — =k (say
v (say)
2 2
= a:b:c=—§:€k:korl:\/§:2

Example 3 : In any triangle. prove that

a’-¢ _ sin(A-C)

(1) = sin (ATC) (i) bcos B + ¢ cos C = a cos (B-C)

) a*-c¢*  k*sin®A - k3sin*C
- LHS = =
Solution (1) b? k*sin’B

[by sine formula]

n
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_ sin ?A - sin* C _ sin (A+C) . sin (A -C)
sin* B sin® [ 180" - (A+0) |

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

(i) LHS =bcos B+ ccos C

=k [sin B cos B + sin C cos C]

=% [sin 2 B +5sin 2 C]

; [2 sin (B+C) cos (B-C)]
=k [sin (180°-A) cos (B-C)]
=k sin A cos (B-C)
=a cos (B-C) = RHS
Example 4 : Prove that
a(sinB-sinC)+b(sinC-SmnA)+c(sinA-sinB)=0

sinA smB sinC

Solution :  We know that =K (sav)

=a=ksinA. b=ksinB, c=ksinC
.. LHS =k sin A (sin B - sin C) + k sin B (sin C - sin A) + k sin C (sin A - sin B)
=k [sin Asil B-sin Asifi C+sin Bsifi C -sin Bsifl A+sin Csifi A-sin Csifi B]
=k .0=0=RHS
Example 5 : In any AABC. prove that

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

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

¥ (sin® A +sin*B) _l-cos?A+sin* B 1-(cos’A - sin®B)

s LHS = - - - = -
K (sin?A+sin?C) | -cos? A +sin? C 1 - (cos?A - sin* C)

_ | - cos (A-B) cos (A+B) cos?A -sin B
I - cos (A-C) cos (A+C)

= % [1/ + cos 2A-)/+c052B]
Z cos (A+B) cos (A-B) |

1
; =71
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| +cos (A-B)cos C _

= ——— — —— — =RHS
1 +cos (A-C) cos C
EXERCISE 1
1. InAABC.ifa=18.b=24dand c=30and AC =90°, find sin A, sin B and sin C.
2 In any A ABC. prove that
ath ©OS k)
& o L
sin —
2
R bl-cz: sin (B-0)
2 a? sin (B+C)
4. If a cos A= b cos B. then the triangle is either isosceles or right angled.
g 2D
a-b _ 2
5 a+c (A+B)
tan
2
(B C ) b-c¢ A
6 sin = cos —
2 a
| +cos(A-B)cos C_ a*+b*
’ Il +cos(A-C)cos B a?-c¢?
8. (b-c)coté+(c-a)cotE+(a-b)cot£=0
2 2 2
B-C . A
¢ S =(b+c =
0 aco( 5 ) ( )51112
tan — +tan —
. 2 D
10 3- A B
tan — - tan _
2 2
7
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11. a(cosC-cosB)=2(b-c)c052%

12. asinA-bsin B=csin(A-B)
I1. Cosine Rule

In any triangle ABC. we have

) h2+ce2-a2
(1) a2 =b*+c?- 2bccos A or cos A= —— &
2be
EERE- I
(11) b?=a*+c¢*-2ac cos B orcos B= u
2ac
24 h2-g2
(ii) c2:a2+b1-2abcosCorcosC:u
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 - BD)
= B(C?+ (AD? + BD? - 2BC.BD
AC?=B(C?>+ AB? - 2BC.BD

or. b*=a*+¢?*-2accos B A
)
or.cos B= M i
2 ac : b
Case II : When AABC is an obtuse angled triangle. i ¢
From vertex A. draw ADLCB produced i:.
In AABD, D B a s

a3 cos (180° -B)=-cos B
@

= BD=-ccos B
Also, AC? = AD?* + CD?
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= AD* + (BC + BD)?
=AD?+ BD?* + BC? + 2BC.BD
AC?=AB?+ B(C*+ 2BC.BD

or b*=¢*+a*+ 2a (-c cos B)

Y
2ac
Case III :  When AABC is a right triangle. A
b2 = CZ + aa
n
AsB:7:>c0sB:0 ¢ b
o b*=c*+a*-2accos B [+ cos B=0]
ctat-b B 2@ C
= cosB= ——
2ac
24 g2 = 2
Thus. in all the three cases cos B = u
2ac
By following the same procedure. we can prove that
2462 a2 2 + h2 - e2
pp s TPl 5, AN
2be 2ab
Let us now take some examples :
Example 6: In a AABC, prove that a (b cos C - ¢ cos B) =b? - ¢*
Solution : LHS :a(bcos C -ccos B)
_ ab af_'_b:_cl -~ al +C3_b1
2ab 2ac
1
_ - I:ﬁ/+b2_cz_ﬂz/_cz+b2}
1 g 2 2 .2
= — [ -2¢*] =b’ - =RHS
2
b+ +3 +b A B C
Example 7 : If in any & ABC. ko i a—_then prove that SRS s B
= 12 13 15 2 7 11
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b+ + +b
bte _cta_ atb

12 I3 15

Solution :

= b+c = 12k. cta= 13k, at+b= 15k
(b+e) + (cta) + (a+b) =40k
= at+btc =20k

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

b+ci-a® 49T+ 25K7T-6dkT 1
Cos A= = = = =
2be 70K* 7

a'+c’-b’ 64K+ 25K-40kT 1

2ac 80k* 9

CosB=

a’+b’-c’  64kT+49k7-25kT 88 11

CosC=

2ab 112k TR
11 11
: : ==y = p==2:7:11
CosA:CosB:CosC 2 3.

_CosA _ CosB _ CosC
= 7 11

c-bcosA _ cos B
b-ccos A cos C

Examples 8:Ina A ABC . prove that

c-b cosA

Solution : LHS =
elution ¥ b-¢ cosA

()

e _ b [’
= (bz-h:::-aj) ¢ | b'+a’<’

b-¢
2be

soi ,2(){1) (a:+c:-b:) ) E |:c:+a3-b3:|
c

BHS = e~ Z Ao (a:+b2-cz) - a’+b <’

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

Solution : Herca = 18. b=24 and ¢ = 30

10
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b’ +c’-a®  376+900-324
cos A= =

2be 1440
1152 _ 4
To1440 5
a®+c7-b° 324+900+576 648 3
cos B= = = o
2ac 1080 1080 5
a*+c¢t-b*  324+576-900
cos C = = = =0
2ac 864
4 3
o cosA=—.cosB= —. cosC=0
2 2

Example 10 : In any A ABC . prove that

2 (bccosA+cacos B+abcosC)=a’+b +¢°

Sﬂﬁm:Uﬁzz%m Sie ca —— +ab =7

(bH’C:-a: ) . al+ci-bl a1+b°—c1}

LRV Y T T V4
=a’+b™+ ¢” = RHS
Example 11 : In any AABC. prove that

- (A a‘-b
.sin 2A +

- - _.sinZBJr — sin2C =0
a° 7 o
b2 CI b1+CZ_aI Cl_af a3+C2_b3 a: 2 b3 a3+b1_cf
= — 2(k + —— 2 (kb + — 2k
Lk a ( a)[ 2be ] b ( )[ 2ac } g* ( C)[ 2ab ]

- %[(b: —C:)(b: +C:)'3I(bl—cz)+(cl -a:)(c: +a:)-b: (c2 -aj)+(a3 +b:)(a3 -bl)-C: (a: _b:)]

C

= [ T e W T i i 4 |- 0= RES

abc

COSA 5 cosB s cosC _a’+b’+c’
b C 2abc

Example 12. In any AABC, prove that

11
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cosA  cosB  cosC
+ +

Solution : LHS =
b c

b?+c?-a’ a’+e’-b? al+bi-el

2abc 2abc 2abc
] R . R 2 +b3 + 2
:—[b*+c*-f+a*+gz’-)/+gzl+)f/_f]:—a Y —pHS
2abc 2abce
EXERCISE 2
L. Ina AABC . ifa=3. b=5 and ¢=7. find cosA. cosB and cosC.
2, If the sides of a AABC are a=4. b=6 and ¢=8. show that 6 cosC = 4+3 cosB

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

(S =

a4l

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

5 In any AABC . prove that
(bj-c:) cot A+ (c: -aj) cotB + (a: -bl) cotC=0

SinA
2sinB”

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

7. Inany AABC . prove that

(a—b)2 cos’ %-C-(aﬁ-b): sin® — =¢’

Mg

. C : B _
8. In any triangle ABC, prove that 2 beos 7+ C Cos 5] atbte

9. In any AABC . prove that

(c'+b’-a’) tanA = (a’+ ¢’ -b’) tanB= (a’+ b’ - ¢’) tanC

10. Inany AABC . if £C =60, prove that

12
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atc btc atbtc

ANSWERS:
EXERCISE : 1
. 3/ 4
1. sinA= 5, smB:g.smC:l
EXERCISE : 2
Ans.l. cosA B cosc= 1
is. 1. cosA = 17 cosB = 77 cosC = 3

13
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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 et

Let us now try to find the square - root of a complex number suppose. we have to find /3 +bi

Let=\a+hi =x+vi.
Squaring we get
atbi = (x*-v?) + 2ixy

Equating real and imaginary parts, we get
@ xy*=aand () 2w=b=>xy= %
ot (x:+y:): _ ((X:-y:): + ny):]: a: T b:

= (ii) XHy? = m [Positive sign as LHS is always positive
From (i) and (iii). we can find x and v [using (i1)]
Let us consider some examples

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

Solution : Let /3+ 4] =x+vi
- (xtvi)? =3+ or x2-v'=3 and 2xv =4 (1)
Now, (+y3)7 = (X737) + (2xy)" = 37+42 =25
L Xy =S (ii)
LR () =8 = x=+2and v =l v=+ ]
As xy is positive = whenx=2. v=1and whenx=-2. y=-1
= The two square roots of 3 + 4i are
2+iand -2-1

Example 2: Find the square - root of -15 + 81

Solution :  Let \/—]5+8 =xtvi __ (1)
Squaring (i). we get -15+81 = (x*=v7) + 2xyi
Equating real and imaginary parts. we get

14
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x*-y? =-15 and 2xy =8

Now (x*H7) = (7)) + (2xv) = (-15)° + (8)°
=205+64 =289 = (+ 17)
- xty =17 (Rejecting negative sign)

We have found x*- v*=-15

L Av=2 = x=+41

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

I+4iand - 1- 41

Example 3:

Find /5-121

Solution: Let m =x+vi
= 5-121=(x"-y) + 2xvi
Equating real and imaginary parts. we get
(i) x*»*=3and (i)  2xy=-12
Now (') = (x°v7) + (2xy) = 3°+12° = 169
XNV =130 (i)
From (i), (ii) and (iii). we get
2 =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
(1 -15-8i
(i) -3-4i

(i) 2-243i

15
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(iv) 8+61
(v) 7-24i

Examples4: Solve the following quadratic equation;

ctF A 151 x-1=0
Solution ; 2%+ fI5ix-i=0

Hereb:-4ac:(J1_51):+4.2i
= 15+8i

_ =151 £ 15480

4
Let o[-15+8i = atbi
= a’-b-=-15 ___()and2ab=8 __ (i)
(a*+b7)*= (a*-b*)* + (2ab)’ = (-13)* + (8)° = 289
=ath’=17 o _(m)
na=l=a=+1l.b=+4
Whena=1.b=4
Whena=-1, b=-+4

sa+tib=1+4ior-1-4

—J15i = (1+4i)
4

. 1+ (4:@]1 N 1 - (Jf+4)i

X =

Example 5 : Solve the quadratic equation
xF-x+ (1+) =0
Solution: Herea=1.b=-1,c= 1+
Discriminant = b® - dac = (-1)° - 4 (1+i)
=1-4-4i
= (1) + (i) - 2.(1) (1)
=(2i-1y

16
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= a/b’-dac =+ (2i-1)

+ (23~
cx= LR
2

EXERCISE 2
Solve the following quadratic equations:
(i) ix-x+12i=0

(i) x*-(3v2-20x-+2i=0

(i) x*-(v2+ix+2i=0

(iv) 2x°-(3+T7)x+(9i-3)=0

v x*-GY2-20x+6421i=0
ANSWERS:
EXERCISE 1:

@) =(1-40)

(i)  £(1-2i)

(i) +(/3-1)

(V) £(G+1)

(V) £(4-30)
EXERCISE 2

D -4i.3i

(i)
(i) 2.
(iv)

&) 32,2i

17
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CHAPTER -9
SEQUENCES AND SERIES

L Sum to infinity of a GP.

Let us consider the GP.

15

Hcrea=l.r=%

| L
e
!

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

n 1 3 10 20
3Y) 5 i 20
% ® ) )
=0.6 =(.07776. =0.006047 0.00003656

il
We observe that as n becomes larger and larger. ( 5 ] becomes closer and closer to zero.

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

Thus. from (i) we find that the sum to infinitely many terms (S ) of the above geometric progression is

given by 5, =

12| wn

Now. for a geometric progression a. ar. ar’, ___ _if [ < 1, then

18
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1 l 3 1
Ig= F = SR e L
() 3 3 3 - T 1_1 2 3
3
1 1 3
IR = b ____:—l el
(ii) 3 3 1_(;] 4
3
) o 2 4
Example 1 : Find the sum of the infinite GP L, 3 gl
5
Solution : Herea=1.r= g re.r<l
a 1
R E—=— =3
e ~ 57
I-r 1-94
Example 2 : Find the sum to infinity of the GP
10,-9.8.1.-7.29.
Solution: Herea=10.r=-0.9
Since |} < 1
LS = 2
=T
10 10 _ 100
T 1-(09) 19 19
=5.263

19
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Example 3 : Find the sum to mfinity of the series

11 1 1 1 1
b — e
38 F & F F
Solution We here
1 1 1 1 1 1 1 1 1 1 1 1
—tstSstgtstotere=|ot st ot H St e
3 5 3 5 3 5 3 3 3 5 5 5
1/ 1
7 <z o)
3 + 5 =£X2+LX——5
=171 1 1 3 8 25 24
3 5
3 1 10 5
e i S i
8 24 24 12
Example 4 : Prove that 3}'5 ) 33’3‘ ) 3fl‘§ _____ =3

Solution :  We have 3-!'5 ) 3/]'4. 38

II.

1/

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 andr = 0.1 (Jr] <I).

Thus, .3 = 7 orwe can say that the rational number = . when expressed as a decimal will have g 3
ol 2

as its expansion.

20
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Example 5 : Find a rational number. which when expressed as a decimal, will have ( 8 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

=06+

31

Hence, the required rational number is E

Example 6: The first term of a GP. is 2 and sum to infinity in 6. Find the common ratio.

Solution: Here a=2 §_ =6
- orl-r= y = y
1-r 6 3
2
=r= 1- l —
573

Exercise 1.

nE=

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

20 80
i B

T 77497 ———
2. 6,1.2,024,

X pol T 11
3 s
5 5 5
4. e
47 16" 64
303 3
5. Ty Ty ey
4716" 64"~
6. 0.3.0.18.0.108,

21
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-

4 (J§+1),1,(J§-1),(J5-1)',ﬁﬁ
: s o] soame  BE o
8. The common ratio of a GP 1s A and the sum to infinity s R Find the first term.
9. 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 (v) 0231 ) 0356
12. Letx=l+ata®+ __ _andy = l4b+b* . where |a| <l and |b| < 1. Prove that
- wy
l+abt+a’b’+ __ = x+y-1°
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. Pl'O\-"e thflt 6‘: 5 64 s Gb = 6
ANSWERS:

EXERCISE : 1

10.

35 . \es 3 =3
3 2 T 3 3 4 -1 3

. 4+32 11
0.75 T 5 8 16 9 1_2,4,
CR T PSR Loz 37 o231 o 353
T - 05 () 599 U o™ V) Go5 ™ 5o
58 20 1938 76 ___

3 9 379

2
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CHAPTER - 10
STRAIGHT LINE

L SHIFTING OF ORIGIN

The position of origin and the direction 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-

b
lation of axes). i 0N
Let O be the origin and P (x.y) be a point re- N P (X Y)
ferted to theaxgs OXand OY, =  |p=—=——epeeamama——— ':
Let O'X' and Q"Y' be the new axes parallel :
to OX and OY respectively. where O 1s the new 1 .
origin ) " : > X
LetOL=hand O'L=k :
Let the coordinates of P referred to new axes B L M. > X
be (X. Y)then O'M'=Xand p'M' =Y. OM

=xand PM=v
S x=0M=0L+LM=h+ QM =h+X
y=PM=MM"PM'=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. Y = 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 : Coordinates of new origin are (h.k) = (2.3) and the original coordinates of point are (3.-3) = (x.yv)
-, new coordinates (X, Y) are given by
s=X+hv=Y+kie 3=X+2.-5=Y+3

 X=32=1LY=-53=-8

23
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Hence. the coordinates of the point (3.-3) in new system are (1. -8)
Example 2: Find what the equation x* + xv - 33" - v + 2 = () becomes when the origin is shifted to the point
(1.1)?
Solution : Let the coordinates of a point P changes from (x.v) to (X.Y) when origin is shifted to (1.1)
Ax=X+ly=Y+l
Substiluting in the given equation. we get
(XHL)P + (XD (Y+1) SB3(Y+HLD)P - (v D) +2=0
=S H2x+H XY+ X+HY+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 +h- 12X - 12h+ 4=0
Since there is no first degree term : 2h - [2=0
orh= 6
Hence origin should be shifted 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
3 [32-28 +4]=4sqU.

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

New coordinates are X = x+2. Y =y-1
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. P(4,6) = (6,5)
Q(7,10) = (9,9)
R(-1,2) = (1, 1)

1
- Areaof A = 7 [6-1)+9(1-5)+ 1 (5-9)]

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

Hence the area remains invarient.
Exercise 1.
1. 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:

M 44 i) 3
(i) (9.4) (iv)  (32)
) (7.-1) (i) (2.5)
2. Find what the following equations become when origin is shifted to the point (2.3)
(1) xX+2xy-v+yv+3=0 (i) 3xyv-x"-v+x=0
(i) 4xy+2x-3y+2=0 (iv) Ay -3x+dyv=0
3. If the origin is shifted to the point (1.-2). what do the following equations become?
(1) 2 +y -4x+4y=0 (ii) Vi-dx+4y+8=0
4, At what point the origin be shifted. if the coordinates of a point (4.5) becomes (-3.9) ?
& Prove that the area of a triangle is invariant under the translation of the axes.
ANSWERS:

1, H G2 @ G3 @ (G2 W QO (v (6.3 ) (L3
2. 1) x-yv+2xv+l0x-yv-5=0
(i) SBxv-x’+6x+5y+13=0
(i) dxy+1dx+5y+21=0

(iv) x*+v+x+10y+19=0

W

1)  2x*+yv=6, (1) vi=dx

4 (7. -4)
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CHAPTER-13

LIMITAND DERIVATIVES
. SOME IMPORTANT LIMITS

. 1
I fim —
x—= 0 x

1 1
We can easily observe that as x — 0 from the left hand side. e cets smaller and smaller ie. o R,
1

and as x — o from right hand side. 5 gets greater and greater ie. — — + oo
X

|
So. as x approaches to 0. either from left hand side or from right hand side, X never approaches to a

finite number.

1 ,'r' .l
p m A - .
Hence, we say that {1001 and * — both do not exist i.e. “1M — does not exist,
- ;;—.{JX x—0 X x>0 X
. 1
2 fim —
X—p 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

I
Clearlv,as x — oo, ;% 0.

: 1
Thus we say that f1im — = 0

X —+ @ ¥

95}
H o
L b
3 S
pr—
e
]
—
“

1
Let x > | then ;< 1

.. Using Binomial Theorem, we have
x ~ 2 _ ) 3
(0 TR\ S TE TN
X X 21 X 3! x) 777
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1. 2 3 )
When x — oo, each one of — —., — _ etc will tend to zero
X X X
11
.’.f‘im[l+L =1+L+_+_+ =g
B X o2t 31 -=-

. IV
Thus. -~ {im (1 + _J = %
X = X

4. fim (1 + x)%

x= 0

1
Taking ;5 y, we have,asx — 0,y — oo

; ;
.'.{:in](l +X); = {fim [l i _J —e

x—0 V—dee

1
Hence fim (1+x)* =e
x=10

3. f’iﬂ’l M
x—= 0 x

4
fim log (1+x) _ fim ~ log(1 +x) =/im log (1 +x)=

= 0 X x=0 ¥ x— 0
=loge=1 {log (1 +x) means log, (1+ x)}
X
6. fim &=l
x>0 X

Takinge*- | =y, wehave,as x — 0,y — 0

ande*=1+yv = x=log (I+y)
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: * - 3 ; 1
fim 2 = {im Y = {im =-=
x>0 X v log (l +y) v—0 log (Hy) |

Yy
Loe -1
Hence {1m =1
x=0 X
® -
7. fim ,a>0
x—=0 x_

Taking a*- | =v.wehave.as x — 0,y — O anda*=1+y = xloga=log(1+y¥)

X

a’ -1 y loga log a

fim = /im = /fim ——————=loga
=20 ¥ vy 0 IOg (1+y) v 0 lOg (l +y) 5
y
Looat -
Hence, (1m =loga
X0 %
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